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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJI€HA HAa OCHOBE
MIOJIOKEHHH ¥ TPeOOBAHUH K pe3yibTaTaM OCBOCHHUS Ha 6a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON
nporpammel, npeactasieHHbIX B PI'OC 00O, a Taxke ¢ ydérom ¢enepanbHoi pabodelt mporpaMMel
Bocniutanus v Konuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.

Copneprxanue mporpaMMbl 1o (u3MKe HarpasieHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOIIMXCS M OPraHW3alyi0 M3ydeHHs (PU3MKH Ha JEATEIbHOCTHOW OcHOBe. B
nmporpamMme 1o (PU3KMKe YIUTBHIBAIOTCS BO3ZMOXKHOCTH y4eOHOTO TpeAMeTa B peau3aliu TpeOoBaHHUN
OI'OC OOO k nIaHUpPyeMbIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yjbTaTaM OOydeHHUs, a TaKxke
MEXIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETO
o0OpazoBaHwUsI.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBaeT pachpeiesieHue ydyeOHOro marepuana Io rojam
oOyueHus (1o Kjaccam), IpeJylaraeT IpUMEpHYIO MOCIeA0BaTENbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHsI IPEAMETHOTO COJIEpkKaHUS U yUETe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON MOMOIIN YUUTEINIO B
co37aHuu pabouel mporpaMMBbI 10 y4eOHOMY IIPEIMETY.

Oduznka SBJISETCS CUCTEMOOOPAa3yIOIIMM JJIsl €CTECTBEHHO-HAay4YHBIX YUeOHBIX IMpPEIMETOB,
MIOCKOJIbKY (DH3MUYECKHe 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBJICHUI, W3y4yaeMbIX XHUMHEH,
Oouosorueit, actpoHoMue u Qunyecko reorpadueil, BHOCUT BKJIaJ B E€CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IPEIOCTaBIIAeT HanboJsee sicHble 00pa3libl MPUMEHEHHS HAyYHOTO METO/1a MO3HAHUS,
TO €CTh CIIOCO0A MOJyYE€HUS TOCTOBEPHBIX 3HAHUN O MHpE.

Onna 13 raaBHBIX 337a4 (PU3UIECKOTO 00pa30BaHMS B CTPYKTYpPE 00111ero 00pa30oBaHUs COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U UHTEpECa K HayKe y 00yJaromuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IPEINOJaraeT OBJAJAEHUE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PHU3YyIOIIMMH €CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOTO UCCIIE0BAHUS;

® UHTEpPHPETUPOBAaTh JAaHHbIE M HCIOJb30BaTh HAayuHble J0Ka3aTeNbCTBA IS
II0JIy4EeHHUs BBIBOJIOB.

[enn n3yuenust GU3UKU Ha ypOBHE OCHOBHOTI'0 00111€r0 00pa3oBaHus onpeesneHs! B Konuenmmu
npenojaBaHus yyeObHoro mnpenmera «®usuka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoi
denepanyy, pealn3ylOIMX OCHOBHbIE 001Ie00pa3oBaTeNbHbIE IPOrPaMMbl, YTBEPKIEHHON
pewenneM Kosuternn Munncrepcersa npocseienust Poccuiickoit @eneparuu (mpoTokos ot 3 nekadps
2019 r. Ne IIK-4BH).

Heaun n3yyeHus GpU3nKu:

e npuoOpeTeHHe MHTEpeca U CTpeMJICHUS O0ydarolUXcs K HAydHOMY M3Y4YEHUIO NPHUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEIACTABICHMH O HayyHOM MeTOJe TMO3HaHUd U  (opMuUpOBaHHE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4eHHMs OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE NPEACTABICHUNA O POJIU (PU3UKH JUTSI pA3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI;



® Dpa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oyaymell npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHON ¢ (PU3MKOH, MOArOTOBKAa K JalbHEHIIEMy OOYYEHHIO B ITOM
HaIpaBJICHUU.
JlocTikeHe 3TUX LeJei mporpaMMsl 1o (PU3KMKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHuUs
o0ecrieunBaeTCsl pEeIICHUEM CIIeIYIONINX 3a/1a4:
e npuoOpeTeHNe 3HAHUI O JUCKPETHOM CTPOCHHU BEUIECTBA, O MEXaHMYECKHX, TETUIOBBIX,
AMEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TpuoOpeTeHNe YMEHUH OMUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHHUS C MCIIOJIB30BAaHHEM
MOJIYYCHHBIX 3HAHUI;
® OCBOGHHE METOJIOB pEIHICHUS NPOCTEHIIMX pacu€THBIX 3a/Ja4 C HCIOJb30BAaHHEM
(GU3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTHKO-OPHEHTHPOBAHHBIX 33]1ay;
® pa3BUTHE YMEHHWI HAOIIONATh MPHUPOTHBIC SBJICHUS W BBITIOJIHITH OTBITHI, JTA0OpaTOPHBIC
paboTBl W OKCIEPUMEHTAIbHBIE WCCICIOBAHUS C WCIOJIB30BAHUEM HM3MEPUTEIBHBIX
11002 (J5]0):
® 3HAKOMCTBO cO cepamMu MpoPecCHOHAITHHON NEATEIBHOCTH, CBS3aHHBIMH C (PU3UKOMH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.
Ha wusydenne ¢usukum (06a30BbIi YypOBEHH) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
otBoautcs 204 yacoB: B 7 kiacce — 68 yacoB (2 gaca B Hezenm0), B 8 kiacce — 68 gacoB (2 daca B
HEJIEIIO), B 9 KJacce — 68 yaca (2 yaca B HEJIEINIO).

[Ipennaraemplii B mporpamMmme no (pusuke nepedeHb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHATENbHBIIN XapaKkTep, yUUTENb J1elaeT BBIOOP MPOBEACHUS J1AOOPATOPHBIX PAOOT U OIBITOB C
y4€TOM HHIUBUAYAJIbHBIX OCOOEHHOCTEH OO0y4YarolUXCs, CHHMCKAa 3KCIIEPUMEHTAIBHBIX 3aaHuM,
Ipe/UlaraéMblX B paMKaX OCHOBHOI'O T'OCYIapCTBEHHOIO K3aMeHa 1o (husuke.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usuka — Hayka O npupoje. SIBieHus npupoasl. PU3HUECKHUE SIBICHHS: MEXaHHYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuyuHBL. 3Mmepenne (Qusnyeckmx BenuuuH. Duzndeckue MpHOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoiHas CHCTeMa €IMHHII.

Kak ¢u3uka u qpyrue ecrecTBEHHbIE HAYKH M3Y4aloT MpUpoay. EcTecTBEeHHO-HAYYHBIH METOT
MO3HaHUs: HAOII0JEHNE, MOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBWKEHHE T'MIOTE3, IKCIEPHUMEHT MO
MPOBEPKE THUIMOTE3, OOBsICHEeHHWE HabmomaeMoro sBieHus. OnucaHue (U3NUECKUX SBJICHUNA C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnnueckue, TEMIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. Ouznyeckne TPUOOPHI W TIPOIEAYpa NPSIMBIX H3MEPEHHH aHAJIOTOBBIM M IH(PPOBBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TEA.

Omnpenenenne pa3MepoB MabIX TEI.

aorwpnE

N3mepenue Ttemmeparypbl MpU TIOMOIIM JKUJKOCTHOTO TEpMOMETpa M JaT4MKa
TEeMITepaTypHhI.
6. IlpoBeneHwe wuccienoBaHWs TO TMPOBEPKE THIOTE3bl: MAJbHOCTh TOJNETA IIAPHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIE BHICOTA ITYCKA.

Pasnes 2. [lepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BellleCTBA.

CtpoeHue BemecTBa: aTOMbl M MOJIEKYJIBI, HX pa3Mephl. OIBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIICCTBA.

JlBwkenne wyacTtuil BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YaCTHI[ C TEMIIEpaTypoil.
bpoynoBckoe aBwxenue, muddysus. BzammomelcTBHE YACTHUIlI BEIIECTBA: MNPUTSHDKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, )KUIAKOCTEH U TBEPBIX (KPUCTAIITNYECKUX )
Ten. B3auMocBsS3p MKy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSX M HX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HabGmonenue nuddysun.

3. HaOnromenue siBneHUM, OOBACHAIOIIUXCS NPUTHKECHHEM WIH OTTATKUBAHHEM YaCTHUIL

BEIllECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznea 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe aBukeHHE. PaBHOMEpHOE M HepaBHOMEpHOE ABmxkeHHe. Ckopocth. CpenHss
CKOPOCTb P HEPABHOMEPHOM JIBW)KEHUU. PacuéT myTu ¥ BpeMeHu IBUKEHUS.

SIBnenue uHepuuu. 3aKOH UHEpLUUU. B3aumoieiicTBUe Tell KaK NPUYMHA U3MEHEHUS CKOPOCTH
NBUOKEHMST Tel. Macca kak mepa uHepTHocTH Tena. [lnotHocth BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTuka B3aumojieiicTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C IOMOIIBIO AUHAMOMETpA. SIBlI€HHUE TATOTEHUs M cuila TsbkecTu. Cuila TSKECTH Ha APYrux
mwaHerax. Bec Tema. HeBecomocTh. CroxeHue Cuil, HanpaBlI€HHBIX 10 OJHOM HPSIMOM.
PaBnopeiictByromas cui. Cuna TpeHus. TpeHHe CKOJIbKEHHs U TPEHUE MOoKos. TpeHue B mpupoe U
TEXHHUKE.

emoncmpayuu.

Habmroienne MexaHu4ecKkoro IBHKEHHS Tela.

N3mepenune ckopocTH MPSMOJIUHEHHOTO JBUKEHHUS.
Habntonenue siBjeHs] HHEPIUH.

Habmonenne n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

ok wnE

CroxxeHue cuil, HalpaBJICHHBIX MO OJTHOW MPSIMOIA.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIKCHHS (IIapuka B JKUIKOCTH, MOJCIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO HAaKJIOHHOW
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh pAacTsOKeHHs (aedopManuu) MPYKUHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, EMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHMsSI CKOJIbKEHHS OT Beca Teia U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIEHUS U YyBEIMYEHUS NaBieHus. JaBieHue rasza. 3aBHCUMOCTD
JaBJIeHUA Ta3a OT 00b&Ma, Temmeparypsl. [lepenada maBrneHus TBEPABIMHU TEJIaMU, KUAKOCTAMU U
razamu. 3akoH [lackans. [ITneBMaTuueckrie MaluHbl. 3aBUCUMOCTD JIABJICHUS KUAKOCTH OT ITyOUHBI.
IMunpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. I 'napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnu u arMocdepHoe naBieHue. [IpuumHBI CyIeCTBOBaHHUS BO3AYIIHOMN
obomoukn 3emmu. Omnbit Toppuuennu. W3mepenwe atmocdepHOro mAaBiieHUs. 3aBUCUMOCTH
aTMoc(epHOro JaBJIeHHUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mi1s uamepenust arMocepHoro
JABJICHHUS.

JleiicTBHE )KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJso. BriTankuBaromias (apxume1oBa) CHIIaA.
3akon Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEpaTypHhI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

Coobmaromumecs: Cocypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela M TUIOTHOCTU
AKUJKOCTH.

ok wnPE



7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN JKUJIKOCTH.

8. YcioBue ruiaBaHus TeNl: IIABaHUE WM MOTPY)KEHUE TEJ B 3aBUCUMOCTU OT COOTHOIICHUS
IJIOTHOCTEHN TeJIa U KUJKOCTH.

Jlabopamopusie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTHU Beca Tella B BOJIE OT 00bEMa NOTPYKEHHOM B )KUIKOCTb YacTH
Tena.

2. OmpeneneHne BHITATKABAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBITAJIKUBAIONICH CHIIBI, JICHCTBYIOIICH HA TEJIO B )KUIKOCTH, OT
MAacChl Tea.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHUJIbI, IEHCTBYIOLIEH Ha TEJI0
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YaCTH Te€Ja U OT IJIOTHOCTHU KUJIKOCTH.

5. KoncrpyupoBaHue apeomeTpa WJIM KOHCTPYMPOBAHHME JIOJKM U OIpeleleHue eé€

rpy30N10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannueckasi pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBHUIO paBHOBecUS pblyara.
[IpumeHnenue npaBuiia paBHOBECHS pblyara K Oyoky. «3osioToe npaBuiio» Mexanuku. KIIJ{ mpocTbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprud. KuHerndeckas M NMoOTeHUHMaldbHas sHeprud. [IpeBpaieHue OoJIHOTO
BHJIa MEXaHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

Jemoncmpayuu.

1. Tlpumepsl NpOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenune paGoThI CHIIbI TPEHUS IPU PABHOMEPHOM JIBUXKEHUH TeJla O TOPU30HTAIBHOM

MTOBEPXHOCTH.
2. HccnemoBaHue yCIOBUI paBHOBECHS phlUyara.

w

N3amepenne KIIJl HakIIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM CTPOEHHUs BewiecTBa. Macca u
pa3mepbl  atoMOB M MOJieKyl.  OnbITbl, MNOATBEPKIAIOIIME  OCHOBHBIE  IOJOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPIOTO, JXKHAKOTO M Ta3000pa3HOro COCTOSHUK BemecTBa. Kpucramimdeckue u
amopdubie Tena. OObSICHEHUE CBOKMCTB Ta30B, JKUJIKOCTEH M TBEPIBIX TEJI HA OCHOBE IOJIOKCHUI
MOJIEKYJIIPHO--KUHETHUUECKOW Teopur. C(CMauumBaHMe MW KanWUISIpHbIE sBJIeHUs. TeruoBoe
pacuIMpeHue 1 cxartue.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO JBM)KEHHS YacTUL. BHyTpeHHss
sHeprusi. CnocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: Teonepeaaya u coBepiieHue padboTsl. Buibl
TEIIONEPEIauu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE.

KoanuecTBo TemnoTel. VYaenbHas TEIIOEMKOCTh BeEIIECTBA. TeIIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro Oananca. [lnaBieHne W OTBepleBaHHWE KPUCTAIITMYECKUX
BEIIECTB. YAenbHas TeroTa riaBneHus. [lapoodpazoBanue u konaencamus. Mcnapenue. Kunenue.



VYnaenbHas TEmIOoTa MapooOpa3oBaHMs. 3aBHCUMOCTh TEMIIEPATypbl KUIIEHHS OT aTMOC(EpHOTO
JaBJICHHUS.
Bnaxnocts Bo3ayxa.
OHeprus ToIMBa. Y ieibHast TEMJI0Ta CTOPAHHUSL.
[Tpuntmne! paboTs! TermoBsix Apurateneit KIT/{ TemoBoro nqeuratens. TenioBsie qBUraTeNd U
3alIUTa OKPYKAKOLEH CPeibl.
3aKOH COXpaHEHMsI U MIPEBPALLEHHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.
Jemoncmpayuu.
Habmoenne 6poyHOBCKOTO JIBHKCHUS.
Hab6monenue muddysumn.
Habmronenue siBjaeHU cMauyBaHUS M KaIWJUTSIPHBIX SIBJICHUM.
Habntoienue TemnoBoro pacinupeHus Tei.
W3menenue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMnepaTypsl.
Bunael Tenonepenayu.
OxnaxkJieHue Npu COBEPIICHUH PaOOTHI.
Harpesanue npu coBepiieHUN padoThl BHEUTHUMH CHUIIaMH.
. CpaBHeHUE TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

CoNoORrwDE

e
(N =)

. HaGmronenue xumnenus.

. HaGnrogenne mocTostHCTBA TEMIIEPATyphl TIPH TUTABJICHHH.

13. Mojienu TEIUIOBBIX ABUTATENEH.

Jlabopamopnuie pabomel u onvimel.

OMnbITHI M0 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.

OMnBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEIl.

Omnpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHHSI BO3IyXa OT €ro 00bEéMa U HarpeBaHUs

WM OXJIQXKICHUS.

6. IlpoBepka THHOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmroneHue n3MeHeHUs BHYTPEHHEH SHEPTHH Tejla B pe3yJIbTaTe TEIUIONepe1auu U paboThl

BHEIITHUX CHJL

[EEY
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8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpH TEMI000MEHe C HarpeThiM
METAJUINYECKUM LIWIMHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCapeHusl.

12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaeabHON TEMIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Tenl. JlBa poaa dNEKTPUYECKUX 3apsAaoB. B3anMopelicTBHE 3apsKEHHBIX Tell.
3akoH KynoHa (3aBUCHMOCTBH CHIIBI B3aMMOJIEHCTBMSI 3apsDKEHHBIX Tell OT BEIMYHUHBI 3apsoB U
PacCTOsIHUS MEX]Ty TeJIaMH).

Onexrpuueckoe mnoiae. Hanpspk€HHOCTh anekTpuyeckoro mnoss. [IpuHumMnm cynepno3unuu
IEKTPUYECKUX T0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snektpuueckux 3apsaoB. DJIeMEHTapHbIN AnekTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M AUDIEKTPUKH. 3aKOH COXPAHEHUS FIEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCIOBUSL CYIIECTBOBAHUS  AJIEKTPUUECKOTr0 TOKa. VMcTouHuKM
MOCTOSTHHOTO TOKa. JIeHMCTBUSI SJIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexrpuueckas nenb. Cuia Toka. Dnekrpuueckoe HanpsikeHue. CorpoTUBIEHUE TPOBOIHUKA.
VYaenbHOE comnpoTHBICHHE BemiecTBa. 3akoH Owma mnsi ydactka uenu. [locnepoBarenbHoe u
napajuieIbHOE COCIMHEHUE MTPOBOIHUKOB.

PaboTta m MOIIHOCTB AMEKTpHUECKOTO TOKa. 3akoH J[xoyns—JIeHma. DnekTpuyueckue Henu u
MOTPEOUTEINN IIEKTPUIECKON dHEprur B ObITYy. KOpoTKOE 3aMbIKaHUeE.

[TocrostHHpie MarHuThl. B3aumoaeicTBHE TMOCTOSHHBIX MAarHMTOB. MAarHuTHOE MOJIe.
MarnuTtHoe mosie 3eMJI U €ro 3HaueHue Ui ku3Hu Ha 3emie. OneIT Dpcrena. MarHuTHoe mosie
3IEKTPUYECKOTO TOKA. [I[puMeHeHne 3JIeKTPOMAarHuToB B TEXHHUKE. J[€MCTBHME MArHUTHOTO MOJIA Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIh TIOCTOSIHHOTO TOKa. Vcronbp30BaHue AIEKTPOIBUTaTeNel B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

OnbiTel  Dapajes. SIBiieHHE  DIEKTPOMArHUTHOW  WHIYKIWH. [IpaBuno  Jlenna.
OnekrporeHeparop. CrmocoObl MOMyYEeHUs DJIEKTPUUECKOM DHEPrud. JNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa poJia AIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCTpoHCTBO U ACHCTBHUE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M AVDIIEKTPUKH.
MoenupoBaHUE CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JlelicTBUA 3JIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHNs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre OCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3eJICHHs TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarauTHO€ 1oJie TOKa. DJIEeKTPOMAarHur.
. JleficTBH€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.
. UccnepgoBanue siBIEHUS 3J€KTPOMArHUTHOM WHTyKIUU.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIpPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopusie pabomot u onvimul.
1. OnbIThl O HAOTIOJCHUIO SNIEKTPU3AIUYU TNl MHAYKIHUEH U TPU COMMPUKOCHOBEHHUHU.

CoNoOr~WDE
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HccnenoBanue neiicTBUS IEKTPUIECKOTO TOJISI HA IIPOBOAHUKH U IUAIICKTPUKH.

C6opka u mpoBepka pabOThI AIMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryinupoBaHue CHIIbI TOKA.

H3mMepenne u perynmpoBaHue HANIPSKECHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTOP, OT COMPOTHUBIICHUS

pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTPHUPYIOIIHUEC 3aBUCUMOCTD 3JICKTPUYICCKOTO COITPOTUBJIICHUA IIPOBOJAHHKA OT
€ro JUTMHBI, TUIOIAIX TIONIEPEYHOTO CEYCHUSI U MaTepraa.

8. TlpoBepka mpaBuia CIOXEHHS HAMPSHKCHUN TPU TIOCTECIOBATEIIBHOM COSAMHCHHU JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MMapaUIETBHOM COSTMHEHUN PE3UCTOPOB.

10. Ompenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIIETO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMOI Ha PE3UCTOPE.

12. NccnemoBanue 3aBUCHMOCTH CHUTBI TOKA, HTYIIIETO Yepe3 JTaMIIOUKY, OT HANPSKCHHS Ha HEH.

13. Onpenenenne KI1J] HarpeBarens.

14. VccnenoBanue MarHUTHOTO B3aUMOIEHCTBUS OCTOSIHHBIX MAarHUTOB.

15. I/I3yqu1/Ie MardvTHOI'O IOJIA MOCTOAHHBIX MArHuTOB ITPH UX O6’I)CHI/IH6HI/II/I H pasaCICHUMN.

16. UccnemoBanue IeHCTBUS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

ook wh

17. OnpITHI, 1EMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIbI B3aUMOJECUCTBHSI KAaTYIIKU C TOKOM H
MardvuTa OT CWUJIbl TOKAa 1 HaIIpaBJICHUA TOKa B KaTYIIKE.

18. N3y4eHne NeCTBHS MAarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHE padOTHI AIEKTPOIBUTATES.

20. Usmepenne KII]] anekTpoaBuraTeibHOM YCTAHOBKH.

21. OnBITBI TIO HWCCIICOBAHUIO SIBJICHUS OJICKTPOMArHUTHOW WHAYKIIMH: HCCICIOBaHNE
M3MEHEHHI 3HAaYCHUS ¥ HAIPaBJICHUS] UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuueckue siBJICHHUS.

Mexannueckoe aBWwkeHue. MarepuanbHas Touka. Cucrema otrcu€ra. OTHOCUTENBHOCTH
MEXaHMYECKOr0  JBIKEHUsA. PaBHOMepHOe mpsiMOJMHEWHOe  JBWwkKeHue. HepaBHoMepHoe
NpAMOJIMHEHHOE ABWKEeHUE. CpeHssl 1 MTHOBEHHAs! CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JBUKCHUH.

Yckopenue. PaBHOyckopeHHOE MpsMOJHMHEHHOEe aBrkeHue. CBoOoaHoe mnazeHue. OTBITHI
T'anunes.

PaBHOMepHOE BIKEHHE 110 OKpY)HOCTHU. [Iepron u yactoTa oOpamienus. JluneitHas u yrmosas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHUE.

ITepBriit 3axkoH Hprorona. Bropoit 3akon Herorona. Tpertuit 3akon Herotona. Ilpunumn
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHHs: cuia TPEHHUs CKOJIBKEHHUSI, CUJIa TPEHHS MOKOS,
Jpyryue BUAbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TSITOTEHHS. Y CKOpEHUE CBOOOHOTO MajeHus. J[BrkeHue
naneT Bokpyr Connua. IlepBas kocMuueckast ckopoctb. HeBecoMOCTh U mieperpy3Ku.

PaBHOBecue MarepuanbHON TOYkU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue TBEpHOTo Tena ¢
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynbe Ttena. W3menenue ummynbca. Mmnynbc cuibl. 3aKOH COXpPAHEHUS HMITYJIbCA.
PeakTtuBHOE ABIKEHUE.



Mexannueckasi paboTa 1 MOLTHOCTh. PaboTa cnit TsKecTH, ynpyrocti, Tpeaus. CBs3b SHEpTUn
u pabotel. [loTeHnmanpHast SHeprus Teja, MOJHIATOTO HaJ MOBEPXHOCTHIO 3emun. [loTeHnmanbHas
SHeprus cxaroil npyxuHsl. Knnernueckas sHeprus. TeopemMa 0 KMHETHMYECKON 3HEPIrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

Jemoncmpayuu.

1. HabGmroneHue MEXaHUYECKOro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE ITyTEH M TPACKTOPHIA TBMKEHUS OJTHOTO M TOTO YK€ TeIa OTHOCHTEIBHO Pa3HBIX
TEJ OTCYETA.

3. H3mepeHne CKOpOCTH M YCKOPEHUS MPSIMOITUHEHHOTO JBIKEHHUSL.

4. HWccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOmoneHne MexaHHMUYECKUX SBJICHUHN, TIPOUCXOSIINX B cucTeMe oTcuéra «Tenexka» mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOnHeTa PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MACChl Tela U JEMCTBYIOLIEH Ha HETO CUIIBI.

8. HabmroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUU TEJl.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JIBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. IpeoOpa3oBaHust SHEPTUHU NPU B3aUMOACHCTBUH TEJl.

12. CoxpaHneHre UMITYJTbCca IPY HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHme UMITyJIbca IPU a0COIIFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHrne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MexaHUYECKOHN YHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHne MeXaHU4ECKOM SHEPruM MPU ABMKEHUU Tella MO JEHCTBUEM NIPYKHUHBI.

Jlabopamopnuie pabomel u onvimel.

1.
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10.

11.

KoHncTpynpoBanue TpakTa /Ui pa3roHa M AajJbHEHIIEro paBHOMEPHOTO JBHKEHHUS IIapuKa
WM TETIEKKH.

Omnpenenenue cpeAHeld CKOPOCTH CKOJIBKEHUS Opycka WM JIBIKEHHUS IIapuKa I0
HAKJIOHHOM TUIOCKOCTH.

Omnpenenenve YCKOpPEHHS Tejla TpU PAaBHOYCKOPEHHOM JIBIDKEHUU [0 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMYyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JBMKEHHH O€3
Ha4yaJlbHOM CKOPOCTH.

[IpoBepka rumore3bl: €ciy MPH PaBHOYCKOPEHHOM JBWKEHHH 0€3 HadallbHOM CKOpPOCTU
IyTU OTHOCSITCS KaK Psifi HEUETHBIX YUCEN, TO COOTBETCTBYIOIIHME MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenue kodhhuueHTa TPEHUSI CKOJIBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre padOThI CHUIIBI TPEHUS MPU PABHOMEPHOM JBH)KEHUH TeJla M0 TOPU30HTaIBHON
TIOBEPXHOCTH.

Omnpenenenve pabOThl CHJIBI YIOPYTOCTH TMPH TOABEME Tpy3a C HCIOIb30BAHUEM
HETOJIBM)KHOTO U TIOJIBMPKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUsI SHEPTUN.

Pa3zngen 9. Mexannuyeckue KoJ1e0aHus M BOJHBI.



Konebarenpnoe paBmwxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWI: NEpHOJ, YacToTa,
aMIuIMTy1a. MaTeMaTH4eCKU U IPYKUHHBIA MassTHUKU. [IpeBpaltieHre 3Heprum npu KojiedareabHOM
JBUKCHUMU.

3aryxatomue Koyiebanusi. BoiHyxaeHHble KoneOanus. Pe3zonanc. MexaHW4YecKHe BOJIHBL
CpoiicTBa MexaHuuecKux BoJIH. [IpojonpHbIe M monepeyHble BOIHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnueckre BOJIHbI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa  BbIcOTa TOHA. OTpakeHue 3Byka. IH(pa3ByK u yIbTpa3ByK.

emoncmpayuu.

Habnronenue xonebanuii Te Mo AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUW U pe30HaHCa.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

ok ownE

Jlabopamopusie padbomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MeprUoa KOJIeOaHU MaTEMAaTUIECKOTO MasiTHUKA.
2. OmpepeneHue 9acTOTH U IEPUOJIa KOJIeOaHUH MPYKUHHOTO MasSTHHKA.
3. HccnenoBanne 3aBUCHMOCTH TIEpHO/1a KOJICOaHUH MOIBEIIEHHOTO K HUTH Tpy3a OT JUTHHBI
HUTH.
4. HccnepoBaHue 3aBUCUMOCTH MEpUOa KoJIeOaHUN TPYKUHHOTO MAasSTHUKA OT MacChl Tpy3a.
5. TlpoBepka HE3aBUCUMOCTHU MeproAa KOJeOaHHI Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.
6. OmnbIThL, 1EMOHCTPUPYIOIINE 3aBUCHMOCTh NIEpH0/Ia KOJIEOAHUH MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. WI3mepeHne yCKOpPEHHUs CBOOOHOTO TMaCHUSI.
Pa3znen 10. JjieKTPOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE ToJie. DJIeKTPOMarHuTHele BOJHBI. CBONCTBA 3IIEKTPOMArHUTHBIX BOJIH.
[Ikana 37eKTpOMarHUTHBIX BOJIH. Vcrosib30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTra. BonHOBbIE cBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBA CBETA.
Jlabopamopnuie pabomel u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIBHOTO TenedoHa.
Paszgen 11. CBeToBbI€e IBJICHHUS.
JlyueBass mopenb cBera. Mcrounuku cBera. llpsMonmHeldHOE pacHpOCTpaHEHUE CBeETa.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KEHUs CBETA.
[Ipenomnenne cBera. 3akoH mperomieHust cBeTa. [lonHOe BHyTpeHHEEe OTpakeHHE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B auH3e. OnTuyeckas cuctema Qoroanmnapara, MUKPOCKOTIa U TEIECKOTa.
I'ma3 kak ontuueckasi cuctema. ban3opykocTs U JalbHO30PKOCTb.
Paznoxxenne Gemoro ceera B cnekTp. OmbiTel HptoToHa. CrokeHHE CHEKTPaIbHBIX IIBETOB.
Jucnepcus cBeta.
Jemoncmpayuu.
1. TIpsmonuHeitHOE pacmpocTpaHEHHE CBETA.
2. OrpaxeHHe CBeTa.



[omy4yenne n300pa’keHHit B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

IIpenomiienue ceera.

OrnTuyeckuii CBETOBO/I.

Xon yueit B cobuparomieit JnuHse.

XoJ JIydel B paccenBarole JIUH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

[Mpunnun neiictBus oroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10 Mopnens riasa.

11. PazyioxeHne OEIIOTO CBETA B CIICKTP.

12. Tlonydenue GeI0TO CBETA IPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopusie padbomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH YIIa OTPAKEHHUSI CBETOBOTO JIyda OT YyIila IMaICHHUS.

2. N3ydeHue xapakTepUCTHK H300paXeHHS PEMETa B ITIOCKOM 3epKajie.

3. HccrenoBanme 3aBHCHMOCTH yIila TPEJIOMJICHHS CBETOBOTO JIyda OT yIJia TaJeHHs Ha
TPaHUIIE «BO3IyX—CTEKIIO.

4. TlonmydyeHue N300paKEHHI ¢ TOMOIIBIO COOMPAIOIICH JTNH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSIHHUS U ONTHYECKON CHITBI COOMPAFOIIEH JINH3BL

6

7.
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OnbITHI O pa3oKeHUIO 0eI0ro CBETa B CHEKTP.
OnBITHI 10 BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOIEHUH Yepe3 [IBETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanToBble siBJIeHHS.

OneiTel Pesepdopaa m mnanerapHas mojnens atoma. Mogens atoma bopa. Hcmyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTeie ClIEKTPHI.

PanmnoaktuBHOCTH. Anba-, 6eTa- u ramma-usnydenus. CTpoeHune aToMHoro siapa. Hykimonnas
MoJenb aTOMHOTO siapa. M3oTomnel. PagnoakTuBHble mpeBpamenus. [lepuoa nmomypacnaga aToMHBIX
sanep.

SnepHple peakuuu. 3aKOHBI COXPAaHEHUS 3apsSI0BOIO M MACcCOBOIO YMCEN. JHEPrus CBS3U
aTOMHBIX siiep. CBs3b Macchl U SHepruu. Peakuuu cunHTte3a u aeneHus sanuep. VICTOUHUKHM 3HEpruu
CouHiia 1 3BE3]1.

Snepnas sHepreruka. JleficTBUs paMOaKTUBHBIX U3ITy4YE€HUHN Ha JKUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TIOTJIOMICHHUSL.

CrieKTpsl pa3IU4HbIX I'a30B.

Crektp BogOpoOa.

Habmronenue TpekoB B kamepe BusbcoHa.

PaGota cuérunka HOHU3UPYIOMIHUX U3TYyUCHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. UccrnepnoBanue TpPEKOB: HU3MEPEHHE DSHEPrUM YacTULBl 1O TOPMO3ZHOMY IyTH (IO

¢dororpadusm).

3. U3mepeHue paauoakTUBHOTO (OHA.

IoBTOpPHTENBLHO-0000 IO MOTYIb.

[ToBTOpUTENBEHO--0000MAOIINIA MOAYIb MpEAHA3HAYEH JUIS CUCTEMAaTH3allui M 0000LICHHS
MPEIMETHOTO COJAEPIKAaHUS M ONbITa JEATENbHOCTH, MPHOOPETEHHOTO NMPH M3YYEHUH BCETro Kypca
¢u3uKK, a TaKkKe Ul MOATOTOBKM K OCHOBHOMY TIOCYIAapCTBEHHOMY SK3aMeHy Mo (u3uke s
oOyyaronuxcs, BBIOpPaBIIMX 3TOT y4eOHBINH peaMeT.

ok wnE



HpI/I HU3YUYCHHUHN OJAaHHOT'O0 MOAYJIA pCAIU3YIOTCA U CUCTEMATU3HUPYIOTCA BUABI ACATCIILHOCTHU, HA
OCHOBC KOTOPBIX oOecrieynuBaeTcs JOCTHXKCHUC TIPCIMCTHBIX W MCTAIIPCAMCTHBIX IIJIAHUPYCMbBIX
pe3ynbTaToB 00y4eHHs, (HOPMHPYETCS ECTECTBEHHOHAyJYHAasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX
MCTOO0B UCCIICAOBAaHUA SIBIICHUH MpupoAbl U TCXHUKH, OBJIAACHUC YMCHUSIMU O6’b5ICHSITb (I)I/ISI/I‘IGCKI/IG
SABJICHHA, IMPUMCHAA TIOJIYYCHHBIC 3HAHHA, pelIaTb 3aJda4d, B TOM YHUCIC KAUYCCTBCHHBLIC U
OKCIICPUMCHTAJILHBIC.

[TpuHIMIIHAIBHO AEATEIBHOCTHBIN XapakTep AAHHOIO pa3j/ielia Peaau3yeTcs 3a CUE€T TOro, YTo
o6yqa10mnecs1 BBIIIOJIHAIOT 3alaHusA, B KOTOPBIX UM IIPCAJIaracTcCsi:

Ha OCHOBE IOJYYEHHBIX 3HAHUN pacro3HaBaTb U HAYYHO OOBICHATH (PU3MUYECKUE SIBICHUS B
OKpY’Karollel NPUPOJI€ U MOBCEAHEBHON KU3HU;

OOBICHSATH HAay4YHBIC OCHOBBI Hauboliee BaKHBIX I[OCTI/I)KGHI/II\/JI COBPCMCHHBIX TCXHOJ’IOFPIfI,
HaAnpuMep, MNPaKTUYCCKOro MCIIOJb30BAHUA PA3JIMYHBIX HCTOYHHUKOB JHCPIruM Ha OCHOBC 3aKOHAa
MMpeBpaliCHUA 1 COXpPaHCHHUA BCCX N3BCCTHBIX BUJIOB SOHCPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuenne Gpu3MKN Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHUs HAIMPABICHO HA JAOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.
B pesynbrate u3ydenus: GU3MKU Ha YpOBHE OCHOBHOTO 00IIEro oOpazoBaHus y o0ydaromerocs
OyayT cOpMHUPOBAHBI CJICTYIONIUE JIMYHOCTHBIC PE3yIbTaThl B YACTH

1) naTpHOTHYECKOr0 BOCIIMTAHUS:
[] mposiBIIEHME HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM (U3MYecKOou
HayKH;
(] IEeHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;
2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
(] TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYXJEHHUU OOIIECTBEHHO 3HAUUMBIX M ATHUECKUX
po0sieM, CBA3aHHBIX C IPAKTUUYECKUM IPUMEHEHNEM JOCTHKEHUN (PU3HKY;
[ oco3HaHME BaKHOCTH MOPAIbHO--3TUYECKUX IPUHIIUIIOB B JESTEILHOCTH YUEHOTO;
3) 3CTeTHYECKOr0 BOCIIMTAHUS:
(] BOCHpHSTHE S3CTETHMUYECKUX KauecTB (u3Mueckoil Hayku: €€ TapMOHHYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:
[ oco3HaHMe EHHOCTH (PU3HUECKON HAyKH KaK MOITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;
(] pa3BUTHE HAyYHOU JHOO03HATEIHLHOCTH, HHTEPECA K UCCIIEA0BATEIBCKOM IEATEIBHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M SMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:
[] oco3HaHHE IIEHHOCTH 0e30MacHOTro 00pasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BAYKHOCTH MpaBuil 0€30MacHOTO TOBEACHHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ AJIEKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;
[ chopMUPOBAHHOCTh HaBbIKa pediieKcuu, MPU3HAHHE CBOETO IpaBa Ha OLIMOKY U TaKOTO e
IpaBa y Ipyroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
[J akTHBHOE y4yacTHe B pEIIEHHWU NPAKTHUECKUX 3a1ay (B paMKax ceMbd, 0Opa3zoBaTelIbHOM
OpraHu3aliy, ropoja, Kpas) TeXHOJIOTHUECKON M COLMaIbHON HAMpPaBJICHHOCTH, TPEOYIOIIUX B
TOM 4HKcie U PU3NUECKUX 3HAHUM;
[J uHTEpecC K MPaKTUYECKOMY U3y4eHUI0 podeccui, CBI3aHHBIX C PUIUKOM;
7) 3KOJIOrHYecKOro BOCIIMTAHUA:
[J opueHTaIus Ha MpUMEHEeHUe PU3NUYECKUX 3HAHU [Tl pEIIeHuUs 3a1a4 B 00JIaCTH OKpYXKaIoIIeH
Cpelbl, MIAaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXXHBIX MOCJIEICTBUN VIS OKPYXKaroIIeH
Cpebl;
[J oco3HaHHe I00aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
8) aganTanmu K M3MEHAIOMMMCSH YCIOBHAM CONMAJIBHON U IPUPOIHOH CpPebl:
[l moTpeOHOCTh BO B3aMMOJAEHCTBUM MPU BBIMOJIHEHUH HCCIIEAOBAHUM U MPOEKTOB (hU3NUECKOMH
HaIPaBJIE€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
(] MOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AESITEIbHOCTD;
] noTpe6HOCTh B (POPMUPOBAHNM HOBBIX 3HAHUH, B TOM uducie GOPMYIUpOBATH UAEHU, OHATHS,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBICHUIX;
] ocoznanue AeuIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (DU3UKY;
[} maHupoBaHUE CBOETO PA3BUTHA B MPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUH;



[] cTpeMiIeHre aHAIM3UPOBATH U BBISABIISITH B3aUMOCBSI3H IIPHPO/IBI, 00IIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIONIb30BaHUEeM (PU3UYECKUX 3HAHUM;

[] olleHKa CBOMX JICHCTBUI C yUETOM BIUSHHS HA OKPY)KAIOLIYIO CPEly, BO3MOMXKHBIX ITI00ATbHBIX
IIOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pe3ynbrare ocBoeHUsI MporpamMmel 1o (PU3KMKe HAa ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus y
oOywaromerocsi  Oynyr  copMHpoBaHBI ~ MeTampeIMeTHble  Pe3yJbTaThl, BKIIOYAIONINE
[I03HABaTe/IbHbIE YHUBEPCAIbHbIE YUeOHbIE JEMCTBYS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIE YUeOHBIE
NeNCTBUS, peryIsTUBHbIE YHUBEpCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JelCcTBUSA

Ba3oBble 1ornyeckue gelicTBus:

® BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKK 00BEKTOB (SBJIECHUH);

® yCTaHABIIMBATh CYIIECTBEHHbIN MpHU3HAK KilacCU(UKALUK, OCHOBAHMS JUid OOOOIIEHHS U
CpaBHEHUS;

® BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B pPacCMaTpUBAeMbIX (akTaX, HaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIIEHUSIM;

® BBISIBIISITH TPUUMHHO--CJIE/ICTBEHHBIE CBSI3U MPU N3YUYEHUHU (PU3NUECKUX SBJICHUN U IPOIIECCOB,
JIeNIaTh BBIBOJBI C MCIIOJIb30BAHWEM JEAYKTHUBHBIX M MHAYKTHBHBIX YMO3aKJIFOUEHH, BBIJIBUTaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3MUECKUX BEJINYMH;

® CaMOCTOSITEJILHO BBIOMpATh Crocod perieHuss ydeOHOW (u3mdeckod 3amauyum (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peUIeHMs, BbIOOp Hambosiee MOIXOASIIErO C Y4ETOM CaMOCTOATENIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® [ICII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

® [IPOBOJIUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHY OINBIT, HECJOXKHBIA (usnueckuii
AKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHne (PU3UYECKOTO SIBICHHUS;

® OIICHMBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh HH(OPMALIMIO, TMOIYYEHHYIO B XOJ€
HCCIeA0BaHUs WM 3KCIIEPUMEHTA;

® CaMOCTOSTENbHO (HOPMYTUPOBATh OOOOIIEHHS U BHIBOJABI MO pe3yibTaTaMm MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

® [[POTHO3UPOBATh BO3MOKHOE JalbHEWIIee pa3BUTHE (PUIUYECKHX MPOIECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX Pa3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

® IPUMEHSATH PA3JINYHbIE METO/1bI, THCTPYMEHTHI U 3a1IPOCHI TP IOUCKE U 0TOOPE HH(POpMAaIH
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoi 3a1aum;

® AHATM3UPOBAThH, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U
¢dbopM npencTaBieHus;

® CaMOCTOSITEIbHO ~ BBIOMPATh ONTUMAaJbHYIO (GOpMy TMpeacTaBieHHs uHpopManuu u
WJUTIOCTPUPOBATH PelIaeMble 3a7]aui HECIIOKHBIMH CXeMaMH, TuarpaMMaMu, WHOW rpadukoil u ux
KOMOUWHAITUSIMH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:



®B X0/€¢ OOCYXICHHS y4eOHOTO MaTepuala, pe3yiabTaToB JaOOPaTOPHBIX PadOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKaeMO TeMbI M BBICKA3bIBaTh HJIEH, HALIEJICHHBIC HA PELICHNE
3aJauy M Moiep kanue 01aroxenaTebHOCTH OOIICHNUS;

® COTIOCTABJIATh CBOM CY)KJIEHUS C CY)KJIEHUSIMHU JPYTUX YYAaCTHUKOB JUAJIOTa, 0OHApYKUBaTh
pa3IM4Mue U CXOICTBO MO3ULIN;

® BEIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTAX;

¢ TyOJIMYHO TPEACTABIATH PE3YNIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITA (IKCIEPUMEHTA,
HCCIeI0BaHUs, IPOCKTA);

®[IOHMMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M WHAMBUIYATbHON pabOTHI IpH
pELIeHUH KOHKPETHOHN (pr3nueckoil mpoOiemsl;

® IPUHUMATD 11€JIU COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATH JCHCTBUS 1O €€ JOCTHKEHUIO:
pacrnpenensiaTh poyid, 00CYKaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHHS
HECKOIBKUX JIFOJICH;

® BHLINIOJIHATh CBOKO YacTh padOThl, JOCTUTas KAayeCTBEHHOTO pe3yjabTaTa I10 CBOEMY
HaIpaBJICHUIO ¥ KOOPJIUHUPYS CBOU JCHCTBUSA C IPYTUMH WICHAMH KOMAaH/Ibl;

® OIICHMBATh KauyeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIbHO
chopMyIUPOBAaHHBIM YYaCTHUKAMU B3aUMO/ICHCTBHUS.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

® BBLISIBIISITH MPOOJEMbl B JKU3HEHHBIX M YUEOHBIX CUTYyalMsX, TPEOYIOUIUX AJsl pelIeHHs
(bU3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3IUYHBIX MOJIXOJAaX MPUHATHUS pElIeHUN (MHIUBUIYalIbHOE, IPUHSATHE
perieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);

® CAaMOCTOSITEIbHO COCTaBIISATh AITOPUTM  pelieHus (U3MYecKOoll 3amaud WM IUTaHa
HCCIIEIOBAHUS ¢ Y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
npeiaraéMble BapuaHThl PelICHU;

e 7ieNiaTh BBIOODP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e JaBaTh a/ICKBATHYIO OLICHKY CUTYalluu U IpeyiaraTh IiaH e€ U3MEHEeHHUS;

® 00BSACHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTHKEHHS) pPE3YyJbTaTOB JAEATEIbHOCTH, TaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBHIMOJIHEHUS (DU3HUUECKOTO
UCCIIEIOBAHUSl WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHUBIIUXCS CHTYAIIH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEHH;

® OIICHUBATh COOTBETCTBUE PE3YIbTATA LIEIH U YCIOBUSIM;

® CTaBUTH ce0s HA MECTO JIPYTOro 4eloBeKa B XOJ€ CIopa WM AUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYIroro;

® [IpU3HABATh CBOE MPABO HA OMIMOKY IIPU pelIeHrnr (PU3NUEeCKUX 3a/1a4 WU B YTBEPKICHHIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JAPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonIy 00y4yeHus B 7 KJacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTH y 00yUAIOIIUXCS YMEHUI:

® [ICTIOJIb30BATh MOHATUS: (QU3MYECKHE M XUMHYECKHE SIBJICHUS, HAOJIOJCHHUE, SKCIICPUMEHT,
MO, TUIOTE3a, COUHHIBI (U3WYCCKUX BEIUYHMH, aTOM, MOJICKYJa, arperaTHbie COCTOSHUS
BemiectBa (TBEpHOE, IKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWXKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHSI, paBHOACHUCTBYIOIIAs cuiia, fedopManus (yrnpyras,
MJIACTUYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epasznuuaTth siBleHUuA (Aud@y3us, TEIJIOBOE [BMKEHHME 4YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBIKEHHE, HEPAaBHOMEPHOE JBMIKEHUE, NHEPIINSI, B3aUMO/JIEHCTBHE TeJl, PABHOBECHE TBEP/IBIX TEN C
3aKpETUIEHHOW OChIO BpallleHUs, Tiepeiaya JAaBiIeHUS TBEPABIMU TEJaMH, KUJIKOCTSIMH M Ta3amH,
aTMoc(epHOe NaBlieHUE, IJIABaHUE TeJl, MPEBPALICHUS] MEXaHUYECKOW 3HEPIrur) Mo ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLIUX JIaHHOE (PU3UUYECKOE SBIICHUE;

® PacIO3HaBaTh MPOSIBJICHUE M3YyUYEHHBIX (DM3UYECKUX SBJICHHI B OKPYXKAIOIIEM MHUPE, B TOM
yucie (pu3nyeckue SBICHUS B PUPOJIC: TPUMEPHI IBIXKCHUS C PA3THYHBIMU CKOPOCTSIMU B )KHUBOU H
HEXUBOU MPHUPOJIE, ACHUCTBUE CUITBI TPEHUS B IPUPOJIC M TEXHUKE, BIMSHUE aTMOC(HEPHOTO TaBIICHUS
Ha )KMBOM OpraHu3M, IJIaBaHUE PHIO, phIUaru B TEJ€ YEJIIOBEKa, PU ITOM MEPEBOIUTh TPAKTUUECKYIO
3a/1auy B y4eOHYIO, BbIIETATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBICHMIA;

® OIMMCHIBATh HM3yYCHHBIE CBOWCTBA TeM W (PU3UUECKHE SIBJIICHHS, HCIONB3yd (U3UYECKUE
BEJMYMHBI (Macca, 00bEM, TJIIOTHOCTh BEUIECTBA, BpeMsl, IIyTh, CKOPOCTb, CPENIHAS CKOPOCTh, CHJIa
YIOPYroCTH, CHUJIa TSDKECTH, BeC Teja, Cujla TPeHWs, JaBjieHue (TBEPIOro Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHJIa, MeXaHudeckas padoTa, MOLIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHHU3MOB, KMHETHYECKass U MOTEHIMANbHAsl SHEPTus), Ipu
OTHMCAHUU MPABWIBHO TPAKTOBATHh (PM3UUECKHUIM CMBICT UCMOJIb3YEMbIX BEJIUYUH, UX 0003HAUEHUS U
€IMHULIB (PU3UYECKUX BEJIUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYIO
BEJIMYMHY C JAPYTMMHU BEJIIMYMHAMH, CTPOUTH IpadUKH H3YUYEHHBIX 3aBHUCHUMOCTEH (PHU3HUECKUX
BEJIMYMH;

® XapaKTepH30BaTh CBOICTBa Tel, (pU3MUECKUE SBJIEHUS M TPOLIECCHI, HCIOJb3ys IMpaBuia
CIIOKEeHUS cuil (BIOJIb OJHOU TpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pblyara (6510Ka), «30J0TO€ MPABUIIO» MEXaHUKU, 3aKOH COXPAaHEHHUs MeXaHM4eCKOH
SHEPruM, MPHU ATOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIlIUChIBATh €r0 MaTeMaTH4ECKOe
BBIPAKEHUE;

® 00BACHATH (hU3MUECKUE SBICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATh MPUYUHHO--CICICTBEHHBIE CBS3H,
CTpOUTH 00BbACHEHUE U3 1—2 JIOTMYECKUX MIaroB ¢ OMOPoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

e pemiath pacu€THbIC 3a7aud B 1—2 MeMCTBUS, UCMONB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢busznueckue BETMYMHBI: Ha OCHOBE aHallM3a YCIOBHUS 3aJaud 3alKChIBaTh KPaTKoe YCIOBUE,
MOJCTaBIATh (GU3NYECKUE BENIUYUHBI B (GOPMYIBI U MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbBIE, HEOOXOJMUMBbIE [T PelIeHHs 3aa4, OLIEHUBATh PEATUCTUYHOCTh MOMYYEeHHOW PU3nYecKon
BEITUYHHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PELIUTh MPU MOMOIIU (U3HUYECKUX METOJOB, B
ONMCAaHUU UCCJEIOBAHMS BBIIEIATH MPOBEPSIEMOE MPEINOJIOKEHUE (TUIIOTE3Y), pazinyaTh U
HMHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTaT, HAXOAUTh OIIUOKH B XOJIE OMBITA, JAeNaTh BBIBOABI O
€ro pe3yJibTaTam;



® [IPOBOJIUTH OTBITH MO HAOMIONCHHUIO (PU3MUYECKUX SBICHUN WM (PU3UUYECKUX CBOICTB TeIl:
dbopmMynupoBaTh TpOBEpSIEMbIe NPEANOIOKEHHUS, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyIOBaHUs, 3aMCHIBATH XO/1 OTIBITa U (POPMYIUPOBATH BBHIBOIBL;

® BHITIOJIHATh TPSIMBIE H3MEPEHHs] PACCTOSHUS, BPEMEHH, Macchl Teia, 00b&Ma, CHUIBl U
TEeMIepaTypbl C HCIOJIF30BAaHUEM AaHAIOTOBBIX M LU(POBBIX NMPHOOPOB, 3aNHCHIBATh IMOKA3aHUS
prOOPOB ¢ YIETOM 33aJaHHOW aOCOTFOTHON OTPEITHOCTH U3MEPEHUH;

® IPOBOJIUTH HCCIICIOBAHUE 3aBHCUMOCTH OJIHOW (DM3MYECKOW BEIMYMHBI OT JPYrodl
HCII0JIb30BAHUEM NPSIMBIX HU3MEPEHUH (3aBUCUMOCTU IYTH PABHOMEPHO ABWXKYILErocs Tejaa OT
BpEMEHHU [BW)KEHUS Tejla, CWJIbl TPEHUS CKOJBXEHHs OT Beca Teja, KayecTBa 00paboTKu
MIOBEPXHOCTEH TEJ M HE3aBUCUMOCTU CHJIBI TPEHMSI OT IUIOLIAAH COIPUKOCHOBEHMS TEJ, CHUJIbI
YOPYTrOCTH OT YIJIMHEHUS IPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyKEHHOM YacTu Tena u
OT TUIOTHOCTH JXHUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJO, YCIOBUMN MJIaBaHUS TeJl, YCIIOBUN paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATh B
IUTAaHUPOBAHUM Y4E€OHOT'O HCCIIEIOBaHUS, cOOMpPATh YCTAHOBKY M BBINOJIHSTH W3MEPEHUS, CIeays
MpeI0KEHHOMY IUIaHYy, (PUKCUPOBATh PE3YNIbTATHI MIOTYYEHHOMN 3aBUCUMOCTH (PU3HUECKUX BETUUNH
B BUJIE MPEUIOKEHHBIX TaOJIUI U TPapuKOB, A€IaTh BEIBOBI 110 PE3yIbTaTaM HUCCIIEI0OBAHUS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHMsI (PU3MUECKUX BETUYMH (TUIOTHOCTh BEIECTBA KUIKOCTH U
TBEPOTO TeJa, Crjla TPEHUS CKOJIbKEHUS, TaBIeHUE BO3/yXa, BHITAJIKUBAIOIAsl CUIIA, IEHCTBYIOLIAS
Ha TOTPY)XEHHOE B >KHJKOCTh TeNo, KOA(PGUIUEHT MOJIE3HOr0 NEHCTBHUS MPOCTHIX MEXAHU3MOB),
clenys NpeUIoKEHHOW HHCTPYKIUU: TIPU BBITIOJTHEHUH U3MEPEHUI cOOMpaTh IKCIIEPUMEHTAIbHYIO
YCTaHOBKY U BBIUHCIISTH 3HAUEHUE UCKOMOMN BETMYUHBI;

e cOOIOAATh MPaBUIIa TEXHUKUA O€30MaCHOCTH P paboTe ¢ 1a00PaTOPHBIM 000PYI0BAHHUEM;

e yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMNCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINEcs COCYAbl, OapOMeTp, phluar, MOABIKHBIM M HEMOJBHXKHBIA OJIOK,
HAaKJIOHHA [JIOCKOCT;

® XapaKTepU30BaTh MPUHIUIBI ASUCTBUS U3Y4YEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMICTB C
OTOpPOM Ha MX ONHUCaHUs (B TOM YHUCIIE: TOJIIMITHUKY, YCTPOUCTBO BOJOIIPOBO/A, THIPABINYECKHUIT
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOI HACOC, apeoMeTp), MCIOJb3Yys 3HAHUS O CBOMCTBax
(buznuecKux ABJICHUN U HEOOX0AUMbIE (U3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOJIUTH NMPUMEPHI (HAXOAUTh UH(GOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIIOIb30BaHUS
(bu3nyecKux 3HaHUN B MOBCEIHEBHOW >KM3HU Ui oOecreueHus: 0€30MacHOCTH MpH OOpalleHHH ¢
npubopaMu W TEXHUYECKHMMH YCTPOICTBaAMH, COXPAaHEHHUS 30POBbS U COONIOACHUS HOPM
9KOJIOTMYECKOI0 MOBEJICHUS B OKPYXKAIOIIEH cpelie;

® OCYIIECTBIISATH OTOOP UCTOYHMKOB HMH(popMaiuu B MHTepHETE B COOTBETCTBUU C 33JaHHBIM
ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCSA 3HAHUHN U MYTEM CPABHEHUS Pa3IUYHbIX UICTOUYHUKOB
BBIACIATH UH(POPMAIUIO, KOTOPAs SBJISETCS TPOTUBOPEUMBOI UITU MOXKET OBITh HEJOCTOBEPHOIA;

® 1ICTI0JIb30BATh MPHU BBINOJHEHUH Y4E€OHBIX 3a/JlaHUil HAyYHO--TIONMYJSIPHYIO JIUTEPATypy
($U3NYECKOro coJiepkKaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTd VHTepHeT, BlaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

eCco3/1aBaTh COOCTBEHHbIE KpAaTKHWE IHCbMEHHbIE M YCTHBIE COOOLIEHMS Ha OCHOBE 2-3
UCTOYHUKOB HMH(OpMaIK (U3NYECKOTO COJIEpXKaHUsA, B TOM YHUCIIE MyOJIMYHO JeNaTh KpaTKue
COOOLIeHUs O pe3ylbTaTaX HPOEKTOB WM YYEOHBIX HCCIEAOBAHUM, MpPU 3TOM TI'PAMOTHO
UCIOJb30BaTh M3YYEHHBIH MOHATUHHBINA ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHHE
MpE3EHTALNEN;



® [IpY BBITIOJTHEHUH y4€OHBIX IPOCKTOB M MCCIIEOBAHUIN pacnpeensiTh 00sS3aHHOCTH B TpyIIe
B COOTBETCTBHH C IIOCTABJIECHHBIMU 3a/1a4aMH, CJIEAUTD 3@ BBIIIOJHEHUEM IUIaHA JIEHCTBUIM, aJleKBaTHO
OLICHUBATh COOCTBEHHBIH BKJAX B JIEATEIBHOCTh TPYIIBI, BBICTPAaUBAaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy oOy4enus B 8 kjiacce npeMeTHBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPAKATh
Cc(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

® 1ICII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHHSI BEIIECTBAa, KPUCTAIUIMYECKHE W aMop(HBIC Tesa, HACHILEHHBIH |
HEHaCBILEHHBIH [1ap, BIaXXHOCTb BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPTUs, TEIUIOBOM ABUTaTENb,
AJIEMEHTApHBIN AJNEKTPUYECKUI 3apsijl, UIEKTPUYECKOE T110JIe, HPOBOAHMKU M JIUAIEKTPUKH,
MOCTOSIHHBIMN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

® pa3IMuaTh SIBJICHU (TEIJIOBOE pacliupeHHe U cxaTue, Teronepeaaya, TEIoBOe paBHOBECHE,
CMauMBaHME, KaNWUISPHbIC SBJIEHUS, HCIApPEHHE, KOHJEHCAIUs, IUJIaBJIEHUE, KpUCTAIIU3aLus
(oTBEepAeBaHME), KHIIEHWE, TeIulonepenadya (TerIoNpOBOJHOCTh, KOHBEKIMS, H3JIydeHue),
ANIEKTpU3allUg  TeJ, B3aUMOJCIHCTBUE 3aps/iOB, JEHCTBUS DIIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aMMOJIEMCTBHE MAarHUTOB, JEHCTBHME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHas MHAYKIUS) O OMMCAHUIO HUX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE PU3NYECKOE SBIICHUE;

® pacro3HaBaTh IPOSBICHHE M3YUYEHHBIX (PU3MUECKHUX SBICHUN B OKPYXKAlOIIEM MUDPE, B TOM
yucie (u3nyecKue SBJICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U KaNWIUISPHbIC SIBICHUS B
MpUpoJie, KpUCTaUIbl B mpupoje, uzinydyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUUYECKUE SIBICHUA B aTMocdepe, 3IEKTPHIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Jpeid MOoJ0COB, POJIb MArHUTHOTO MOJIS ISl AKU3HU
Ha 3eMJie, MOJIAPHOE CUSHUE, IIPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUECKHUX SBICHHIA;

® OIIMCHIBATh M3YUYCHHBIE CBOMCTBA TN U (PU3UUECKHUE SBJICHMS, HCHOJb3ys (U3NUECKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, yAeidbHas TEMI0EMKOCTh
BEIIECTBA, y/IeJIbHAs TEIUIOTA IUIABJICHUS, ylIelbHas TeIJIoTa MapooOpa3oBaHus, yeabHas TerioTa
CropaHusi TOIUIMBA, KOX(PQPUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIWHBI, OTHOCUTEJIbHAsS
BIQXKHOCTh BO3/yXa, OJJIEKTPUYECKUI 3aps], CWiIa TOKa, DJIEKTPUUECKOe HaIpsiKeHUe,
COMPOTHUBIIEHUE TMPOBOJHHUKA, YJECIbHOE CONPOTHUBJICHHE BEIIEeCTBAa, paboTa W MOIIHOCTh
ANIEKTPUYECKOT0 TOKA), IPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOJIb3YEMbIX
BEITUYMH, O0O3HAYEHUSA U €IUHUIBI (DU3UYECKUX BEITUYMH, HaXOAUTh (OPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYrUMHU BEIMYMHAMH, CTPOUTH TpaduKkd H3Iy4ECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

® XapaKTepH30BaTh CBOMCTBa Tes, (PU3UYECKHE SBICHHUS U MPOLECCHI, UCIOJIb3ys OCHOBHBIC
MOJIOKEHUST MOJICKYJISIPHO--KHHETUYECKOH TEOPUU CTPOEHHUS BEUIECTBA, MPUHIUI CYNEPIIO3HIINU
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa s ydacTKa LeNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUHU, IPU ITOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA
U 3aIIACBIBaTh €M0 MaTEMaTHYECKOE BBIPAKECHHUE;

® 00BACHATH (PU3UUECKUE IMPOLECChl U CBOMCTBA TeN, B TOM YUCIIE M B KOHTEKCTE CUTYyallUi
IIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0BbsicHeHUE U3 1—2 JIOTHYeCKUX IIaroB ¢ onopoii Ha 1-2 u3y4eHHbIX CBONCTBA (PU3HUECKUX SIBICHUH,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiaTth pacyéTHble 3aJauu B 2—3 NeWCTBUS, UCHOJIb3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckue BEIWYMHBI: Ha OCHOBE aHalIM3a YCIOBHS 3aJauyd 3alHChIBAaTh KpPATKOE YCIIOBHE,



BBISIBIISITH HEIOCTATOK JAHHBIX JUTSI PEIICHHS 33/1a4H, BBIOUPATh 3aKOHBI 1 (POPMYIIBI, HEOOXOMMBIS
IS €€ PEelIeHHUsI, POBOUTH PACYETHl U CPABHUBATH MMOTYYCHHOE 3HAYCHHE (PU3NICCKON BEIIMIUHBI
C U3BECTHBIMH JJAHHBIMHU,

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PEUINTHh MPU MOMOIIM (PU3HUECKUX METOJOB,
WCMOJIb3ysl OIMCAHUE WCCIEIOBAHUSA, BBIJEIHATH MPOBEPSIEMOE MPEAINOIOKEHUE, OLECHUBATh
MPaBUJIBLHOCTH MOPSJIKA IPOBEAEHUS UCCIIEIOBaHUs, JI€1aTh BHIBOIbIL;

® [IPOBOJIMTH OIBITHI MO HAOMIONCHHUIO (DU3MYECKHUX SBICHUN WM (U3NICCKUX CBOWCTB TEI
(KanmuJUISIpHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3/IyXa OT €ro 00b&Ma, TeMIepaTypbl, CKOPOCTH
rpoiiecca OCTHIBAaHUSI M HArpeBaHHs TMPU M3ITYYCHUH OT IBETa H3JIydarolie (MOTJIOIIAroNIeil)
MMOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT TEMIIEPATYPHI KUJKOCTH U IUIOLIAINA €€ MOBEPXHOCTH,
ANEKTpU3ALMS TEA M B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3aPAJIOB, B3aUMOJCHCTBHE MOCTOSHHBIX
MAarHuTOB, BU3YyalIu3alusd MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB, JIEUCTBUS MArHUTHOTO TOJIS Ha
MMPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA JIEKTPOABUTATEINSI TIOCTOSIHHOTO TOKA):
dbopmMyIupOBaTh TMPOBEPSiEMbIE TPEANOJIOXKEHHUS, COOUMpaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, ONTUCHIBAThH XOJ OTBITa U (POPMYJIUPOBATH BHIBO/IBI;

® BBITIOJIHATH MPSAMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOW BJIAXXHOCTH BO3yXa, CHIIbI
TOKa, HANPSDKCHHS C MCIIOJIB30BAHMEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUECKUX BEIIMYWH,
CpPaBHUBATH PE3YNIbTAThl U3MEPEHUH C YIETOM 3aJaHHOUN aOCOTIOTHOM MOTPENTHOCTH;

® IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3WUYECKOW BEIMYMHBI OT JPYrod C
WCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS TPOBOJHUKA OT €r0 JIJIUHBI,
IJTONIAM TTOTIEPEYHOr0 CEYEHHUS U YAECIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
WIYIIEro Yepe3 MPOBOAHUK, OT HAMPSHKEHUST HA MPOBOJIHUKE, UCCIEA0BAHNE TTOCIEA0BATEIBHOIO U
MapajuieTbHOTO COCTMHEHUN TPOBOJHUKOB): TUIAHUPOBATh MCCIIEIOBAHNUE, COOMpATh YCTAHOBKY U
BBITIOJTHATE M3MEPEHHUs, CICIys] TPEII0KEeHHOMY IUIaHy, (PMKCHPOBATh PE3yJIbTaThl MOJYYCHHOU
3aBHCHMOCTH B BHJI€ TaOJIHI] ¥ TPaUKOB, JEIAaTh BBIBOJIBI IO PE3yJbTaTaM HCCIIEIOBAHNS,

® [IPOBOJINTH KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BETUYHH (yIeabHas TEIII0EMKOCTh BEIIECTBA,
COTNIPOTHUBIICHHUE TPOBOHUKA, PA00OTa M MOIITHOCTD AJIEKTPUUECKOTO TOKA): TIIAHUPOBATh U3MEPEHHS,
coObMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIICIyS MNPEIJIOKEHHONW HMHCTPYKIIUU, U BBIYUCIATH
3HA4YCHME BEJIMUMHBI;

e cOOIIOAATh MPaBUIIa TEXHUKUA O€30MMaCHOCTH MIPH paboTe ¢ Tab0paTOPHBIM 000PYI0BAHHEM;

® XapaKTEPU30BaTh MPHUHIUIIBI JICHCTBUS M3Yy4YEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB C
OTIOPOM Ha WX OMHMCaHUs (B TOM YHCJIE: CHCTeMa OTOIUICHHs IOMOB, TUTPOMET], TTapoBasi TypOUHa,
aMIIepMETP, BOJBTMETP, CUYETUMK DIICKTPHYECCKON SHEPIHH, DIICKTPOOCBETUTEIbHBIC IPUOOPHI,
HarpeBaTeIbHBIC JIEKTPONIPUOOPHI (MMPUMEPBI), IMEKTPHUICCKUE MPEAOXPAHUTEIH, dJICKTPOMArHuT,
AJIEKTPOJIBUTaTeNb MOCTOSIHHOTO TOKAa), MCIOJb3ys 3HAHHS O CBOMCTBaxX ()M3MUECKUX SIBICHUU U
HE0O0X0oquMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOMCTBA M M3MEPUTEIbHBIE TPUOOPHI 10 CXEeMaM U
CXEMaTHYHBIM PUCYHKaM (JKUIKOCTHBI TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh
BHYTPEHHETO CrOpaHHs, SJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JIIEKTPHUYECKHX Iemeil ¢
MOCJIEIOBATEFHBIM M MApaJUIEbHBIM COSMHEHHEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYCHUS
3JIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

® [IPUBOJIUTH MPUMEPHI (HAXOAUTh UH(GOPMAIUIO O MPUMEPAX) MPAKTHUIECKOTO HCIIOIH30BaHUS
(bu3MUecKUX 3HAHWUW B TIOBCEIHEBHOW >KM3HU i1 oOecreueHus: 0€30MacHOCTH MPH OOpalleHHH C
npubopaMu W TEXHUYECKHUMH YCTPOWCTBAMHU, COXpPAHEHHsI 3I0POBbsi U COOIIOACHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CpEeLIE;



® OCYIIECTBIIATh MOMCK HMH(opManmu Qusnueckoro conaepxkanust B MHTEepHETE, Ha OCHOBE
UMEIOIINXCS 3HAHUN M MyTEM CPaBHEHHS JOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENIATH UH(POPMALHIO,
KOTOpast ABJISETCSA MPOTUBOPEUMBOM HIIH MOXKET OBITH HEIOCTOBEPHOM;

® IICTIOJIb30BATh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUi HAay4yHO--TIOMYJSIPHYIO JIMTEPaTypy
(U3NIECKOTO COJIEpKAHUS, CIIPABOYHBIE MaTepHaibl, pecypchl ceTd VHTepHeT, BIaaeTh npuéMaMu
KOHCTIEKTUPOBAHUS TEKCTA, TPeoOpa3oBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIC M KPAaTKHE YCTHBIE COOOIIEeH!s, 0000111as HHpOpMaIuio
U3 HECKOJBKHUX HCTOYHUKOB (DM3UYECKOTO COJEP)KAHHs, B TOM YHCJIE MYOJHMYHO IPEICTABISATH
Pe3yIbTaThI MPOCKTHOM MJIM MCCIIE0BATEIBCKOM IS TEIbHOCTH, TIPU 3TOM IPAMOTHO HCIIOJIb30BATh
W3yYEHHBIN TOHATHIHBINA anmapar Kypca (pHU3uKH, COTPOBOXKIATh BBHICTYIIJICHHE TIPE3CHTAIHEH;

® [IPY BBITIOJTHEHUH YIEOHBIX TPOEKTOB U MCCIEIOBAHNN (PH3MUECKUX TPOIIECCOB PACIIPEIEIIATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJla4aMH, CICIUTH 32 BBHITIOJHEHUEM
TUTaHa IEHCTBUIA M KOPPEKTHPOBATH €ro, aJIeKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA/I B IS TEILHOCTh
TPYIIBL, BBICTPAaMBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTH pa3peliaTh
KOH(IIUKTBI.

K koniy oOyuenus B 9 kjiacce nmpeIMeTHBIC pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpaKaTh
C(OPMHUPOBAHHOCTD y O0OYUAFOIINXCS YMEHUI:

®UCTIOJIF30BATh  TIOHSTHSA: CHUCTEMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPHSA,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO JBIDKEHUS, nedopmanus (ympyras, IUIacTHYECKas), TPEHHE,
[EHTPOCTPEMHUTEIIEHOE YCKOPEHHE, HEBECOMOCTh M TEpPErpy3KH, IICHTP TSDKECTH, aOCOIIOTHO
TBEPIOE TETIO, IEHTP TSDKECTH TBEPIIOTO TEJIa, PABHOBECHE, MEXaHNYECKHE KOJIEeOaHHsI M BOJTHEI, 3BYK,
MHOPa3BYK U YIbTPA3BYK, IEKTPOMArHUTHBIE BOJIHBI, IIKajla AJIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPhl MCIyCKaHUS U MOTIJIOUIEHHUs, anbda-, Oeta- U ramma-
W3IYy4EHUs1, U30TOIbI, iZIepHasi SHEPreTUKA;

epa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBMKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHNE, CBOOOJHOE MaJIEHUE Tell, PABHOMEPHOE ABHKEHHE 10
OKPYXXHOCTH, B3aUMO/IEHCTBUE TeJl, PEAKTUBHOE JIBH)KEHHE, KoslebaTelbHOE ABUKEHHE (3aTyXaolue
U BBIHYXKJICHHbIE KOJICOaHUs), pE30HAHC, BOJIHOBOE JIBUXKEHUE, OTPAKEHUE 3BYKa, IIPSIMOJIMHEITHOE
pacrpocTpaHeHHe, OTpaXeHWe M IPEIOMIIEHHE CBETa, I[OJIHOE BHYTPEHHEEe OTpa)K€HHE CBETa,
pasnoxxeHue Oenoro cBera B CHEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[IBETOB, IUCIEPCHUs CBETa,
€CTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTPa U3JIyYeHUs) 110 OIMCAHUIO
UX XapaKTepHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMNX JaHHOE (GU3UUYECKOE SIBICHUE;

® PaCIO3HABATh MPOSBICHUE U3YUYEHHBIX (M3UUECKUX SIBICHUH B OKpYy)KarouleM mupe (B TOM
yuciae (U3MYECKue SBJICHHUS B NpPUPOJE: NPWIMBBI M OTJIMBBI, JABMKeHHE IaHeT CoJaHEeyHOH
CHCTEMBl, PEAKTUBHOE [BM)KCHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, IIyHAMH, 3XO0, IIBETa TeJl, ONTUYECKHUE SBJICHUS B MPUPOJIE,
Ouosornyeckoe JEWCTBUE BUAUMOIO, YIbTPAa(UOJIETOBOIO M PEHTTEHOBCKOIO H3JIy4YEHUH,
€CTECTBEHHbIN PaJMOaKTUBHBIN ()OH, KOCMUYECKHE JTydH, PaJMOAKTUBHOE M3JIy4eHHE MPHUPOJHBIX
MUHEPAJOB, JeUCTBUE PaJIMOAKTUBHBIX U3JTydeHUN HA OPraHU3M 4elloBeKa), IPH ITOM NEPEBOANUTH
MPAKTUYECKYIO 33/7a4y B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKU) (HPU3HUECKUX
SIBJICHU;

® ONMCBHIBATh H3YyYCHHBIE CBOWCTBA Te€N M (U3UUECKUE SBJIECHUS, HCIOJB3YS (PU3NUECKUE
BEJIMUYUHBI (CPEeHSAS U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHUE,
nepeMelleHue, myTh, yriioBas CKOPOCTb, CUJIa TPEHHs, CHJIAa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
cBOOOJTHOTO Ta/IEHHs, BEC TeJla, UMITYJIbC TeJla, UMIYJIbC CHIIbI, MEXaHHYecKasi paboTa U MOIIIHOCTb,
MOTEHIMANbHAsl SHEeprus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLMATIbHAs SHEPrus



CXKaTOW TPYKHUHBI, KUHETHUECKasi SHEPTUs, MOJHAS MEXaHWYeCKash SHEprus, MepuoJl U 4YacToTa
Koie0aHul, [UIMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPETOMJICHHUSI CPEIbl), IPH OMUCAHUHU MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HMCHOJIB3YEeMBIX
BEJIMYUH, 0003HAYCHHUS M EAMHUIBI (PU3UUECKUX BEIWYHMH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpauKh HM3yIeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUYECKHE SIBICHHS M MPOIECCHI, HCIOJB3Ys 3aKOH
COXpaHEHHs DHEPTUH, 3aKOH BCEMHUPHOTO TSATOTECHUS, MPUHLUI CYNEPHO3UINH CHJI, MPHHIUI
oTHOcHTeNbHOCTH ["anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO M MaCCOBOTO YHCEN MPH SACPHBIX PEAKIIHSIX,
IpU STOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa ¥ 3alHChIBATh €r0 MaTeMaTHYecKoe
BBIpaKCHHUE;

® O0BSCHATH (PU3UYECKUE TMPOIECCHl W CBOMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHTYaIlHid
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKkTepa: BBISBISITH IMPUYMHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH
00BsiICHEHHE U3 2—3 JIOTMYECKHX IIIaroB ¢ OOPOH Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUH,
(bu3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

e periaTh pacu€THbIE 337a4u (ONMHUpAIOLIMECs Ha CUCTEMY U3 2—3 YpaBHEHMI ), UCIIOJIB3YsI 3aKOHbI
1 (hOpMyJIBI, CBSI3BIBAIOIINE (PU3MYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a]auHl 3aITUCHIBATh
KpaTKoe YCJIOBHE, BBISBIISATH HEIOCTAIONIME WM W30BITOYHBIC MaHHBIC, BHIOMPATh 3aKOHBI M
dbopMynbl, HEOOXOAWMBIE JUIS PEHICHUS, TPOBOIUTH PACUYETHI M OICHUBATh PEATHCTHYHOCTH
MOJTyYCHHOTO 3HaUCHUSI (PU3NUIECKON BEIINIHHEI,

e pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO DEUIMTh MPU MOMOIIM (PUIUUECKHX METOJIOB,
UCIOJIb3YSl OINHCAaHUE MCCIEAOBAaHUSA, BBIIENATh MPOBEPSEMOE MPEIINOJIOKEHNE, OLEHUBATh
MPaBWIBHOCTh TOpSAKAa MPOBEIEHUS HCCIEAOBAHUS, JellaTh BbIBOJAbBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAONIOIEHUH U OIBITOB;

® [IPOBOJIUTH OIBITHI 10 HAOMIOACHHUIO (DU3MUECKUX SBIECHUN WM (U3NYECKHX CBOWCTB TN
(u3yyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAaHEHUS SHEPruu, 3aBUCHMOCTH IEpPHOJIA
KoJieOaHui MPYKUHHOTO MAasiTHUKA OT MAaccChl rpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTY/IbI MAJIBIX KOJIEOAHUI, PSMOJIMHENHOE pacpoCTpaHEHUE CBETA, pasioKeHue 6eoro cBera
B CIIEKTP, U3YUYEHHE CBOICTB N300paKeHNs B IJIOCKOM 3€pKajle U CBOMCTB N300pakeHHsI IpeIMeTa B
coOuparomield  JMH3€, HAONIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB  U3IYUYCHHUS):
CaMOCTOSITENIBHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOrOo Habopa 00OpYyHOBaHMSI, OMUCHIBATH XOJ
OTIBITA U €T0 Pe3ylbTaThl, GOPMYIUPOBATH BHIBO/IBI;

¢ [IPOBOJIUTH MPU HEOOXOTUMOCTH CEPHIO MPSIMBIX MU3MEPEHUM, ONpeAeIias CpeHee 3HAUCHUE
u3MepseMoil BenHuuHBl ((POKYCHOE paccCTOsiHHE COOMparomieil JTUH3bI), 000OCHOBBIBATH BBHIOOP
croco0a n3MepeHus (M3MEpPHUTEIIBHOTO MPUOopa);

¢ [IPOBOJIUTH HCCIIEAOBAHUE 3aBUCHUMOCTEH (PM3NYECKHX BEIMUYMH C MCIOJIb30BAHUEM MPSIMBIX
U3MEpeHnH (3aBUCUMOCTh IMYTH OT BPEMEHHU IPHU PAaBHOYCKOPEHHOM JBIKEHHHM Oe3 HauyaJlbHOM
CKOpOCTH, Neprosia KojJeOaHU MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH Yrja
OTpaXKEHHsI CBeTa OT yIVla MaJeHUs M Yrja MNpeJOMIIEHHs OT Yrja MaJeHHs): IUIaHupOBaTh
HCCIIEIOBAaHUE, CaMOCTOSATENBHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH PpE3yJabTaThl MOJTy4E€HHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BHJIE TaOIUI] U I'padUKOB, JeIaTh BBHIBOJIBI MO pe3ylbTaTaM
HCCIIEIOBaHUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpEeHUsI (U3NUECKUX BEIUYHH (CPElHss CKOPOCTh M YCKOpEHHUE
TeJla NP PaBHOYCKOPEHHOM JBHXEHHMH, YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPYKUHBI,
KOA(QQUIMEHT TPEHHUs CKOJbXKEHHs, MeXaHWueckas padoTa M MOIIHOCTb, YacTOTa W TEpPHOJ



KoJIe0aHUH MaTEeMaTH4YeCKOTO M MPY)KUHHOTO MAasTHUKOB, ONITUYECKAasl CHJIa COOMpAIOLIeH JIMH3HI,
palMOaKTUBHBIM (DOH): TUIAHHUPOBATh HM3MEPEHHS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIIIOJIHATh U3MEPEHMSI, CIEAYsl NPEUIOKEHHON MHCTPYKIMM, BBIYUCIATH 3HAUYEHUE BEIUYUHBI U
AQHAJIM3UPOBATH MOJYYCHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPEIIHOCTH U3MEPEHUN;

e cOOMIOIAaTh MPaBHJIa TEXHUKU 0E30MIaCHOCTH MPH paboTe ¢ J1ab0paTOPHBIM 000PYIOBAaHHEM;

® pa3IM4aTh OCHOBHBIC NMPU3HAKMA HM3YYCHHBIX (DU3MUECKMX MOJENei: MaTepualbHas TOYKa,
a0COIIIOTHO TBEPAOE TEJIO, TOYCUHBI MCTOYHHMK CBETA, JIyd, TOHKas JIMH3A, TUIAHETapHAs MOJEIh
aTOMa, HyKJIOHHAsl MOJIeJIb @aTOMHOTO $S1/1pa;

® XapaKTepU30BaTh MPUHIUIbI JACHCTBUS W3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTOpPOM Ha UX ONHUCAHUSA (B TOM UHUCIIE: CIIUJIOMETP, TATUUKH [TOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS,
pakera, 9X0JI0T, OYKH, epUCKOI, (poToamnmapar, ONTUYECKHE CBETOBO/bI, CIIEKTPOCKOII, T03UMETD,
kamepa BuibcoHa), WCMONB3ys 3HAHUA O CBOMCTBaxX (DU3UYECKUX SIBICHUM W HEOOXOIUMBIE
¢uznyeckrue 3aKOHOMEPHOCTH;

® IICII0JIb30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB M TEXHOJIOIMUECKUX IMPOLIECCOB MPU PELIEHUH Y4eOHO-ITPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBbI JUIs TOCTPOEHUS U300paXKeHUH B TNIOCKOM 3€pKajie U coOMparolien JInH3e;

® [IPUBOJIUTH NMPUMEPBI (HAXOAUTh UH(GOPMAIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHUS
(¢bu3NyecKuX 3HAHUN B MOBCEIHEBHOW >KM3HU i oOecreueHus: 0€30MacHOCTH MpH OOpalleHuH ¢
npubopaMu W TEXHUYECKHMMHU YCTPONCTBAMH, COXpPAHEHMsI 3J0pPOBbsi U COOIIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIoIlEel Cpefe;

® OCYIIECTBIIATh NOUCK HH(popMannu pu3nYecKoro cojepkanus B UHTepHeTe, caMOCTOSTENBHO
dbopMynupys TMOHUCKOBBIM 3alpoc, HAXOAUTh MYTH OIpPENENCHUS JOCTOBEPHOCTH MOJYyYEHHOU
nH(pOpMAaLIMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JJOTTOJIHUTEIbHBIX HCTOYHUKOB;

® IICTI0JIb30BATh TPU BBHINOJHEHUH Y4E€OHBIX 3a/laHuil HAy4YHO--TIONMYJSPHYIO JINTEPaTypy
(bu3nYecKoro coaep KaHusl, CIPaBOYHbIE MaTEpHUaJIbl, pecypchl ceth VHTepHeT, BIaAeTh npuéMamMu
KOHCIIEKTHPOBAaHUS TE€KCTa, MpeoOpa3zoBaHusi HHPOPMAIMK U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

e Cco3/1aBaTh COOCTBEHHbIC NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMAlUU W3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJEp)KaHUsA, IYOIUYHO WPEACTABIATH PE3YIbTAThI
MIPOEKTHOM MJIM UCCIIEOBATEIbCKON JAEeSITebHOCTH, IPH 3TOM I'PAMOTHO HMCIIOJIb30BAaTh U3yYCHHBIN
MOHATHIHBIN anmapar u3y4aeMoro pasjaeia (pu3uKu 1 COpoBOXKIaTh BHICTYIJICHHE ITPE3eHTAINEH ¢
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bceero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [IOK
11 Pusiica - Hayka o NPHPOAC 2 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
12 DH3HYECKNE BT HHbI 2 . https://m.edso0.ru/7f416194
. bubnuotexa [JOK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
21 CTpoctne peliecTBa 1 https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
31 MexaHureckoe ABHIKCHHE 3 https://m.edsoo0.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bubmmorexa [IOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubnuoreka [IOK

33 (una. Buget cur 14 2 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua nasineHus TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
42 Jlaetie XHAKOCTH ° https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
4.3 ATMOC(epHOC AaBieHHe 6 https://m.edsoo0.ru/7f416194
44 JleiicTBHE KUAKOCTH U ra3a Ha NOTPYKEHHOE 5 3 bubnuoreka [JOK
' B HHUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6moreka [IOK
>1 Pabota  MomHOCTS 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
52 TpocTle MexaHH3MEI ° . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexaniieckas SHepris 4 . https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PezepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
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8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
b K
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 h ;IS;II;I/(;T:ZI;Z(I)_E)OFU 17§4181ce
bubmmoreka [{OK
12 Terutosbie mpouecch! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 7 1 bubnuorexa [JOK
' U MX B3aHMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 ]f?tPtISJSI'jI/(r)T:eG}I:jasg)OrIlf/? f2181ce
bu6mmoreka [JOK
23 Marnuribe seHus 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DNeKTpOMarHuTHasE WHTYKITUS 4 https://m.eds0o.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoiasbubie | IlpakTuyeckue (1pp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTMICaHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
12 Baanmozericrane Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHEI COXpaHCHIS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannyeckue Koyie0aHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 3. DiieKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJie U 5 5 bubnuoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 2 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubnuoreka [IOK

4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 https://m.eds0o.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [IOK
51 Hcnyckanue u MoOrioneHrne CBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
52 CTpoCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SInepHbIe peaknuu / 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBToOpuTE1bHO0-00001IAK0 M MOLYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 2 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoauvecTBo yacoB
DJIeKTPOHHbIE
Ne Konrpoas | IlpakTuy
Tema ypoka uudposbie
n/n Bcero HbIE ecKue
o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl

1 ®u3nka — Hayka o npupoje. SABiaeHus npupoasl

2 dusndecKkue SBICHUS

3 dusnyeckre BEJIMUYUHBI U X U3MEPEHUE

4 Ypok-uccnenosanue "M3mepenne reMneparypsl IpH MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaT4HKa TeMIeparypsl”

5 Merto 11 HaygyHOTO TIO3HaHMS. Onucanue GU3NYECKUX SIBJICHUH ¢ 1 bubnuoreka [IOK
[IOMOILBIO MOJENEH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenoanue "[IpoBepka runoTesbl: JaaIbHOCTh MOJIETA

6 IapyKa, MymeHHOT0 TOPU30HTAIILHO, TeM O0JIbIIIe, YeM OOJIbIIIe 1 1
BBICOTA MycKa"

7 Crpoenue BemectBa. OMNbITHI, JOKa3bIBAIOIINE TUCKPETHOE 1 bu6mmoreka [IOK
CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 JIBM)KEHME YaCTHIL BEMIECTBA 1 https://m.edsoo.ru/ff0a013

e

9 Ypok-uccienoBanue «OnbITH 0 HAOIIOACHUIO TETIJIOBOTO 1 1
pacUIMpeHus ra30By»

10 ArperatHble COCTOSIHHS BEIICCTBA 1
Oco0eHHOCTH arperatHeIX COCTOSIHUI BOJIbl. O000IIIeHNE TIO

azneny «llepBoHavasibHbIE CBEJIEHUS O CTPOECHUHU BEILIECTBA Bubmuorexa LIOK
11 pasAcily «iep A P t 1 https://m.edsoo.ru/ff0a037

8



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

Mexannueckoe JBHKeHHUE. PaBHOMEpHOE U HEPABHOMEPHOE

bubmuoreka [JOK

12 https://m.edsoo.ru/ff0a05c
JIBUKCHHE 6
bubmmoreka [{OK
13 Cxopoctb. Enunuiiet ckopoctu https://m.edsoo.ru/ff0a079
C
bubmmoreka [{OK
14 Pacuer myTH 1 BpeMeHHU JIBUKEHHUSI https://m.edsoo.ru/ff0a0ae
4
bubmmoreka [{OK
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tel https://m.edsoo.ru/ff0a0cl
0
[TmoTHOCTH BemiecTBa. PacueT Macchl n 00beMa Telia 1Mo ero bu6moreka [IOK
16
TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OmnpeaeneHne MIOTHOCTHA TBEPIOTO TEIa»
bu6mmoreka [IOK
18 Pemenne 3amau o teme "TUI0THOCTH BemecTra" https://m.edsoo.ru/ff0al23
c
19 Cuita Kak XapakTepucTUKa B3aumoaecTBus Ten. Cumna
ynpyroctu. 3akoH I'yka
20 JlaboparopHas pabota «3yueHne 3aBUCUMOCTH PacTsDKEHUS
(medopmanmu) NPy>KUHBI OT MPUIIOKEHHON CUITB»
21 [[“IBnenue Tsarorenus. Cuia TKecTu
CBsi3b M@Ky CUJION TSKECTH U Maccoii Tena. Bec Tena. Pemenue Bubmmorexa LIOK
22 https://m.edsoo.ru/ff0al77
3aga4 no reMe "Cuna Tsokectu" 8
Cuna TspKecTH Ha IpyTrux Iuianerax. Guzndyeckue Bubmmorexa LIOK
23 ' https://m.edsoo.ru/ff0a150

XapaKTCPUCTUKU IIJIAHET

2



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 U3zmepenne cun. J{unamomerp https://m.edsoo.ru/ff0al8c
c
bubmmoreka [{OK
25 Bec tena. HeBecomocts https://m.edsoo.ru/ff0al77
8
CrnoxeHue IByX CHJI, HAIPABJICHHBIX 110 OJTHOU TIPSIMOIA. bubmmorexa LHOK
26 . ’ https://m.edsoo.ru/ff0ala7
PaBHOelicTBYIOIIAS CHIT 0
27 Pemenue 3agau mo reme "PaBHonelicTByromas cui'
bubmmoreka [{OK
28 Cua tpenus u e€ Buabl. TpeHre B IpUPOe U TEXHHUKE https://m.edsoo.ru/ff0alb9
c
JlabopaTtopHas pabota «3ydeHne 3aBUCUIMOCTH CUJTBI TPEHUS bubmuorexa [JOK
29 CKOJIb)KEHHUS OT CHJIBI JIABJICHUS M XapaKTepa COMPHKACAOIIUXCSI https://m.edsoo.ru/ff0alcc
MTOBEPXHOCTEH» 8
30 Pemrenue 3aga4u Ha onpeeneHne paBHOICHCTBYIONMIECH CHITBI
Pemenue 3agau mo remam: «Bec tenay, «I'paduaeckoe Bubmmorexa [IOK
31 " https://m.edsoo.ru/ff0alde
n3o0pakenue cum», «Cuitbly, «PaBHOICHCTBYOMIAS CHI) 0
KonTtposnpHas pabota o Temam: «MeXaHHYECKOE JABHIKECHHUEY,
32 «Macca, ImoTHOCTHY, «Bec Tenay, «I padudeckoe n300pakeHne
cr, «CHitbD»
bubmuoreka [JOK
33 JaBnenue. CriocoObl yMEHBIICHUS U YBEITUUCHHS TaBICHUS https://m.edsoo.ru/ff0a20a
6
n bubmuoreka [JOK
34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a 0T 00bEMa, https://m.eds00.ru/f0a237

TeMIepaTyphbl
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https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376

Hepe):[aqa JaBJICHHUA TBépIIBIMI/I TCJIIaMHU, KXUAKOCTAMMU U ra3aMH.

bubmuoreka [JOK

35 https://m.edsoo.ru/ff0a25b
3akon [lackans 0
. bubmmoreka [{OK
36 JlaBiieHne B )KUAKOCTH U rase, BEI3BAHHOE JCHCTBHEM CHIIBI https://m.edsoo.ru/ff0a271
TAKECTH 3
Pemenne 3agau no teme «JlaBneHue B )KUIKOCTH U Ta3e. 3aKOH bubmmorexa [TOK
37 https://m.edsoo.ru/ff0a282
[Tackans» 6
bubmmoreka [{OK
38 CooO0rmarormecs: CoCyapl https://m.edsoo.ru/ff0a297
0
bu6moreka [IOK
39 I'mapaBmuyeckuii mpece https://m.edsoo.ru/ff0a313
6
40 Manometpsl. [TopirHeBOM KHUIKOCTHBIN HACOC
bu6mmoreka [IOK
41 Atmochepa 3eMiT U IPUIHHBL €€ CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5
a
bu6mmoreka [JOK
42 Bec Bo3ayxa. ATMochepHOE 1aBiIeHne https://m.edsoo.ru/ff0a2b5
a
bu6mmoreka [JOK
43 Nzmepenue atmocdepHoro aasienus. Onbir Toppuyenin https://m.edsoo.ru/ff0a2da
8
44 3aBHCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BHICOTHI HAJl yPOBHEM bubmmoreka [IOK
Mops https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepou. ATMochepHOE TaBJIeHUE Ha pa3IHYHBIX bubmmoreka [IOK
BBICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau o teme " AtmochepHoe gaBienue"



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJNO.

bubmuoreka [JOK

47 https://m.edsoo.ru/ff0a327
ApxumenoBa cuia 6
48 Jlaboparoprast pabota «OnpeienieHre BRITAIKHBAIOIICH CHJIBI, 1 bubnmoreka [JOK
JCHCTBYIOIIEH Ha TEJIO, HOTPY)KEHHOE B KHIKOCTh https://m.edsoo.ru/ff0a33fc
Jlaboparoprast pabota o Teme «lcciienoBanre 3aBUCIMOCTH bubnuorexa [JOK
49 Beca Telia B BOJIe OT 00bEMa MOTPYKEHHOH B )KUAKOCTh YaCTH 1 https://m.edsoo.ru/ff0a351
Tenay» 4
bubmmoreka [IOK
50 [TnaBanue Tex https://m.edsoo.ru/ff0a3a9
6
51 JlaboparopHas pabota "KoHCTpynpoBaHue apeoMeTpa Hin 1
KOHCTPYHUPOBaHUE JIOJAKU U ONpeIETIeHUE €€ TPy30I0bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos. bu6moreka [IOK
52 BosayxormiaBanuey, «JlaBneHne TBEPIBIX TEN, KHUIKOCTSH U https://m.edsoo.ru/ff0a365
ras’oB» 4
53 KontponbHas padoTa no Teme «/laBieHne TBEpAbIX TEM,
KHUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanmuricckas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
55 MouHocTts. EauanIel MommyocTH https://m.edsoo. ru/ff0a3fs?
56 Ypoxk-uccnenoBanue "Pacdyér MOIIHOCTH, pa3BUBaEMOW IPU 1
noanéMe o Jjectauie"”
57 [IpocThie Mexanu3Mebl. Peruar. PaBHOBecHe cuil Ha ppryare
Prruaru B Texuuke, ObITY ¥ nipupoe. JlaboparopHas pabora bubmmorexa IOK
58 ’ g 0.5 https://m.edsoo.ru/ff0a478
«HccnenoBanue yciIoBH paBHOBECHS phluaray o
bu6mmoreka [JOK
59 Pemienue 3a1a4 o teme «Yca0BHsI pAaBHOBECHS pblyara https://m.edsoo.ru/ff0a48a

6



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

Koadduuuent nosneznoro neiictust mexanusma. JlaboparopHas

60 pabota «3mepenue KI1/] HaKIIOHHON TUTOCKOCTHY ! 05
bubmuoreka [JOK
61 Pemenne 3amau o teme "Pabora, momHocTs, KITI" 1 https://m.edsoo.ru/ff0adc4
8
Mexanndeckas sHeprus. Kunetnueckast ¥ OTEHIMATbHAS bubmmorexa HOK
62 1 https://m.edsoo.ru/ff0a425
SHEprus 5
bubmmoreka [IOK
63 3aKOH COXpaHEHUs MEXaHHUECKOW SHEPTUU 1 https://m.edsoo.ru/ff0a436
0
YPOK-IKCIIEPUMEHT 0 TeEME "DKCIEPUMEHTAIBHOE OIIPEIEICHUE
64 M3MEHEHNs KUHETUYECKON Y MOTEHINAIbHON SHEPTUU IPU 1 1
CKAaThIBAaHHUH TEJa MO HAKJIOHHOM MJIOCKOCTH"
65 KontponbHas padoTa o teme «PaboTa 1 MOIITHOCTb. DHEPTHUS» 1
PeseprubIit ypok. PaboTta ¢ Tekcramu no Teme "MexaHuueckoe Bubmmorexa [IOK
66 " 1 https://m.edsoo.ru/ff0adee
JIBUKCHHE 5
PeseprubrIit ypok. PabGoTa ¢ Tekcramu o teme "JlaBrienue bubnuorexa [JOK
67 N . 1
TBEPBIX TEJI, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBubIit ypok. PaboTta ¢ Tekcramu no teme "Padora. 1
MomHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoandecTBO 9acoB

Ne T Konrpoas | Ilpaktu DJIeKTpOHHbIe U (poBbIE
/i ¢éMa ypoka Bcero HBIE YecKue o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcsl
1 OcHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-KHUHETUYECKON TEOPUU U UX 1 bubnuoreka [JOK
OTIBITHBIE MTOITBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSTHUMN 1 bubnuorexa [JOK
BeIleCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO M Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO- 1
KHMHETUYECKON TEOpUHU
5 Kpucranmmaeckue u amopdabie Tena 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHue ¥ KanwUISIpHOCTh. [loBEpXHOCTHOE HATSKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHne U CKATHE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO 1
JIBUKCHHS YACTHII
9 Buytpennss sneprusi. CriocoObl U3BMEHEHUsI BHYTPEHHEH SHepruu 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0a5c60
bubnuoreka [JOK
10 Bt Tertonepezan 1 https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepennus "[IpakTiudeckoe UCIOIH30BAHUE TETIIIOBBIX 1 1 bubnunoreka [JOK
CBOJCTB BEILIECTB U MAaTEpPUANIOB B IIEJIAX dHEpProcoepekeHus" https://m.edsoo.ru/ff0a65c0
12 KonuuectBo TenmnoTel. Y AeabHas TENI0EMKOCTD 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. TermiooOMeH U TerIoBoe bubmmoreka [JOK
paBHOBecHE https://m.edsoo.ru/ff0a7088
14 Jlaboparoprast pabota "VccinenoBanue sIBICHUS TEIIOOOMEHA bubmmoreka [JOK
IPY CMEIIMBAHUU XOJIOIHOM U ropsiueii BoIb1" https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEMIOTHI, HEOOXOUMOTO JJIS HArPEBAHUS
TeJa U BBIACISIEMOTO UM MTPH OXJIaXKICHUU
16 Jlaboparopnas padota "Omnpesenenne yaeabHOU TEII0OEMKOCTH bubnuorexa [JOK
BerecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIMBa. Y iebHasl TENI0Ta CTOPAHUS Bubmuotexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue n oTBEpAEBaHNE KPUCTATUIMUECKUX TEN. Y IeIbHAs bubnuoreka [IOK
TEIUIOTA TTaBIICHHS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHne yueabHON TETIOThI bubmuorexa [JOK
IUTABJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooOpazoBanue u koHneHcanus. Mcmapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenbHas TemioTa napooOpa3oBaHus U KOHIACHCAIUH. bu6mmoreka [IOK
3aBHCHMOCTh TEMITEPATYPHI KUIICHHUS OT aTMOC(HEPHOTO JaBIICHUS https://m.edsoo.ru/ff0a786¢
29 Bnaxxnocts Boznmyxa. JlabopaTopHas padota "OnpenencHue bubmuoreka [JOK
OTHOCHTEIILHOM BJIaKHOCTH BO31yxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1ay Ha onpe/esieHre BIaKHOCTH BO3/IyXa
24 [Tpunnune! paboTel TemaoBbiX ABurareneif. [lapoas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUs
o5 KIIJI TenmoBoro aurareis. TenaoBble ABUTAaTENIH U 3allUTa bu6mmoreka [JOK
OKpY’)KaroIIei cpe/ipl https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEeHHsI U MIPEBPAIEHHS SHEPTUU B TETUIOBBIX
npolieccax
o7 ITonroToBka Kk KOHTPOJIBLHOU paboTe 1o Teme "TemnoBbie bubnuorexa [IOK

sBieHMs. MI3MeHeHue ar PCraTHBIX COCTOSIHUM BeH_[eCTBa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtponsnas padora o teme "TeruioBbie siBieHus. M3mMenenue

bubmuoreka [JOK

28 arperaTHbIX COCTOSIHUM BerecTa" https://m.edsoo.ru/ff0a86ae
29 Onexrpuzanys Ten. J{Ba poaa dIEeKTpUYECKHUX 3apsiI0B
30 VYpok-uccienoBanue "DnekTpu3anus TeJ UHAYKIUEH U IpU 1
CONIPUKOCHOBEHUU"
31 BsaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona BH6H_HOTeKa LHOK
https://m.edsoo.ru/ff0a87e4
30 DnekTpuyeckoe nosie. HanpsskeHHOCTh AJIeKTPUUeCKOTo MOJIs. bubnuorexa [JOK
[TpuHIHMIT CYTIEPIIO3UIINH ITEKTPUICSCKUX TIOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snextpuueckux 3apsiioB. DJIeMEHTapHBIN 3apsi.
Crpoenue atoma
34 [IpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS bubnuoreka [IOK
AIIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha MpUMEHEHUE CBOMCTB JEKTPUUYECKUX 3apsI0B BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKHI TOK, YCIOBUA €r0 CylllecTBOBaHUA. VICTOUHNKH bubmuorexa [JOK
AIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeficTBUS STIEKTPUIECKOTO TOKA BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoanue "JlelicTBUE AIEKTPUUECKOTO OIS Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DNEeKTpUUYECKUN TOK B METAJUIAX, JKUJKOCTIX U Ta3ax Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIC YacTH
a1 Cuna toka. JlabopatopHas pabota "M3mepeHue u peryiupoBaHue 05 bubnnoreka [JOK
CHJIBI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HampspkeHue. BoasTMerp. JlaboparopHas pabota 05 bubnunoreka [JOK

"N3Mepenue U peryJnpoBaHue HaNpsHKEHN "

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

ConpoTuBieHe IPOBOJHUKA. Y IEIBHOE COIIPOTUBIICHHE

bubmuoreka [JOK

43
BEIL[eCTBA https://m.edsoo.ru/ff0aa738
Jlaboparoprast paboTa "3aBUCUMOCTB AJIEKTPUICCKOTO
44 con cI:TI/IBJII)eHHs{pH OBOJIHUKA OT €r0 JIJIMHBI pnno aau bubmmorexa LHOK
P POBOA ,,ﬂ > HHIoTHan https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUCHHS U MaTepraia
45 3aBUCUMOCTD CHJIBI TOKA OT HampsbKeHHs. 3akoH OMa Jyist bubnuorexa [JOK
y4acTka Iernu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padora "MccaemoBanre 3aBUCUMOCTH CHJIBI TOKa,
46 " I;ro ‘I:I)e esp €3UCTOP, OT CJCI)H OTHBJICHHS PE3UCTOPA U bubmmorexa [TOK
Ay pes p P> | p P P https://m.edsoo.ru/ff0aa04e
HaIPsDKCHUS Ha PE3UCTOPE
47 [TocnenoBarenbHOE U APAIETHHOE COSAMHEHHUS TTPOBOTHUKOB
JlabopaTtopHnas pabota "[IpoBepka mpaBuia CI0KEHHS
48 HaIl 5II)>KeHII)/H71 b pI/I TocJIe c?BaTel?ILHOS/[ COCJTMHCHUH JIB bubmmorexa [IOK
P " P A A HBY% https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlabopaTtopHas pabota "IIpoBepka nmpaBuia Jisl CUIIBI TOKA IIPH bubmuorexa [JOK
napajuieIbHOM COETUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHne 3akoHa OMa JJ1 pa3IundHOro bu6mmoreka [IOK
COEMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrs- bubmuoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHas pabota "Onpenenenrue padoThl 1 MOITHOCTH bubmuoreka [JOK
AIIEKTPHYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUyYecKue HenH U MOTPeOUTeNn AIeKTPUIECKON SHEPTHH B bubnnoreka [JOK
53
obiTy. KopoTkoe 3aMbIkaHHe https://m.edsoo.ru/ff0ab660
[ToaroroBka K KOHTPOJIBHOM paboTe MO TeMe "DIEKTPUISCKUE
54 3a ﬂ;{ bl. 3a }I)KCHHBIIDC Tena I/III)/IX B3aMMOJICHCTBHS HTECTO;IHHHIZ Bubmmorexa LIOK
PAIEL. Sap3Di | A ' https://m.edsoo.ru/ff0abd2c
ANEKTPUUYECKHI TOK
KonTponpHas pabota o Teme "DneKkTpruuecKue 3apsibl.
P P N P P Hv bubmuoreka [JOK
55 3apshKeHHBIE Tea U UX B3aumoieicTBus. [locTostHHBII

ANEKTPUUECKUH TOK"

https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIE MarHuTHI, UX B3aMMOICHCTBHC 1
" . " bubmuoreka [JOK
o7 VYpok-uccnenoBanue "M3ydyeHue noseil NOCTOSSHHBIX MarHUTOB 1 1 https://m.eds0o.ru/f0ac3do
MaruuTHOE Tosie. MarHuTHOE 110JIe 3eMJIH B €T0 3HAYCHUE TSI bubmmoreka [{OK
58 1
’KU3HM Ha 3emie https://m.edsoo.ru/ff0acOba
59 OmnbiT OpcTena. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA 1 bubnuorexa [JOK
MarauTtHoe 1moJie KaTyIiKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHnenue 31eKTpoMarHuToB B TexHuKe. JlabopaTopHas
60 peﬁSOTa "UzyueHne ieﬁCTBHﬂ MarHUTHOTO TOJISI HE Hp(l))BOI[HI/IK C 1 0.5 Bubmuotexa LIOK
. https://m.edsoo.ru/ff0ac74a
TOKOM
DneKTpoABUraTesb NOCTOSTHHOTO ToKa. Mcrnonb30Banue
AIEKTPOJIBUTATENCH B TEXHUUECKUX YCTPOMCTBAX U HA bubmuorexa [JOK
61 1
tpancnopre. JlabopatopHas pabota "KoHcTpynpoBanue u https://m.edsoo.ru/ff0ac86¢c
n3ydeHue paboThl JIEKTPOABUTATENS "
62 OnbiThl @apajnes. 3aKOH JIEKTPOMarHuTHOM uHaykuu. [IpaBuiio 1
Jlenna
OnekrporeHeparop. CrocoObl MOTYyUEHUS IMEKTPUICCKO N
63 SHEPTHUH. DIJIEKTPOCTAHIIUUA HAa BO3OOHOBISIEMBIX HCTOYHHKAX 1
SHEpPruu
64 [ToaroroBka K KOHTPOJILHOM paboTe 1Mo TeMe "IIEKTPHUIESCKUE 1 1
MAarHuTHbIE sBJICHUA"
65 KounTtponpHas pabota o teme "DneKTpruueckue U MarHUTHBIE 1 bubnnoreka [JOK
sIBJICHUS " https://m.edsoo.ru/ff0acb14
. " " bubnuorexa [IOK
66 PesepBHrlit ypok. Pabota o teme "TemnnoBble siBieHUs 1 https://m.edsoo.ru/foaccse
PezepHblit ypok. Pabota o Teme "[locTOsIHHBIN 3MeKTpUYeCKUi bubnuoreka [IOK
67 " 1 .
TOK https://m.edsoo.ru/ff0acdc6
68 PezepBHblil ypok. PaboTa o Teme "MaruutHbie sSBIeHUS" 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 145
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9 KJIACC

KoauvecTBo yacos
JJIeKTPOHHBbIE HU(POBHIE
Konrpoas | Ilpaktu
Ne n/m Tema ypoka o0pa3oBaTe/bHbIE
Bcero HbIe yecKue
pecypchl
padoThI padoThI
1 MarepuanbHas Touka. Cucrema oTcuéra. 1
9 [Tepemenienue. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0ad19a
3 Ornpenenenre KOOPAUHATHI IBHXKYILIETOCS Tea. 1
4 [Tepemenienre npu NpsIMOIMHENHOM PaBHOMEPHOM 1 bubmuorexa [JOK
IBUYKEHUH. https://m.edsoo.ru/ff0ad8d4
5 [IpsimonHENHOE PaBHOYCKOPEHHOE JABMKEHHE. Y CKOPEHUE. 1
6 CKOpOCTh MPSAMOJMHEHNHOTO PABHOYCKOPEHHOTO JBUKECHUS. 1 1 bubmuorexa [JOK
I'paduik CKOPOCTH. https://m.edsoo.ru/ff0adb18
7 [Tepemenienue npu NpsIMOJIMHEHHOM PAaBHOYCKOPEHHOM 1
JBHKECHHM.
[Tepemenienue Tena npu NpsIMOJIUHEHHOM PAaBHOYCKOPEHHOM bubmuorexa [JOK
8 . 1
JIBMKEHUH 03 HaYalbHOM CKOPOCTH. https://m.edsoo.ru/ff0ael76
9 JL.P. Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO JIBHKEHUS 0e3 1
HayaJbHOUN CKOPOCTH
10 Pemenue 3anau «lIpsamonrHeliHOe paBHOYCKOPEHHOE 1 bubmuoreka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ae612
11 K.P. Ne 1 «PaBHOMEpPHOE 1 PAaBHOYCKOPEHHOE JABM>KECHHE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0ae72a
19 OTHOCHUTENBLHOCTb ABHIKEHUS. 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0ae982
13 Nuepuunaneubie cucremsl oTcyera. [lepsoiii 3akoH HeroToHa. 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0aeb6c
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Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

14 https://m.edsoo.ru/ff0aeca?
15 Tpernii 3akoH HproTOHA.
16 CBoOOTHOE TTAaJICHHE TEJL. bubnuorexa [JOK
https://m.edsoo.ru/ff0aee28
17 JIBm>xeHue tesna, OpOIIeHHOTO BEPTUKAIBHO BBEPX. bubnuorexa [JOK
https://m.edsoo.ru/ff0af738
18 JL.P. Ne 2 «M3mepeHue yCKOpeHust CBOOOTHOTO TaJICHUSI bubnuorexa [JOK
https://m.edsoo.ru/ff0afa26
19 3aKOH BCEMHUPHOTO TATOTCHHUSI. bubnuorexa [JOK
https://m.edsoo.ru/ff0af8be
20 Yckopenue cBOOOIHOTO TIAJICHUS Ha 3eMJIe U APYTHUX bubmuorexa [JOK
HeOECHBIX TeNax. https://m.edsoo.ru/ff0afb8e
21 Pemenne 3anau «3akoasl HeroToOHAY bu6moreka [IOK
https://m.edsoo.ru/ff0af044
22 [Ipsimonunelinoe u KpI/IBOJH/IHeI?IHoi: JIBUXeHue. [[BrxkeHue
TeJa 10 OKPY>KHOCTHU € TIOCTOSTHHOU 110 MOJIYJIFO CKOPOCTHIO.
23 HckyccTBEeHHBIE CITYTHUKHU 3€MITH. bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8
24 Nmnynbc Tena. 3aKkoH COXpaHEHUs UMITYJIbCA. bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c
bu6mmoreka [JOK
25 PeaxktuBHOE nBwxkeHue. PakeTsl. https://m.e dscﬂ).ru /ff0afe36
26 Pemenne 3aga4 «3aKoHBI COXpaHEHUS
97 K.P. Ne 2 «3akoHBI B3aUMO-IE€HUCTBUSI U IBUKEHUS TEDY bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4
28 Konebarensnoe apmkenne. CBOOOHEIC KOJICOAHMUS. bu6mmoreka [JOK
MasiTHUK. https://m.edsoo.ru/ff0b0408
29 BenuunHel, XapakTepu3ylolye KojiebdareabHoe JBIKEHHUE. bubnmuoreka [JOK

https://m.edsoo.ru/ffOb06ec
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30 JLP. Ne 3 «MccnenoBanue 3aBUCUMOCTH MIEPUOJIA U YACTOTHI BI/I6JI.I/IOTeKa HOK
HUTSHOTO MasITHUKA OT €r0 JUTHHBI https://m.edsoo.ru/ff0b07fa
31 3aryxaromue Kojaebanus. BeiHyXIeHHbIC KOJIeOaHus. bubnmoreka [JOK
https://m.edsoo.ru/ff0b096¢c
32 Pacnipoctpanenue konedanuit B cpene. Boansl. [IpogonbHbie
Y TIOTICPEYHBIC BOJHBI.
33 JlnivHa BostHbl. CKOPOCTh pacpOCTPaHEHUs BOJIH. bubnuorexa [JOK
https://m.edsoo.ru/ff0b0a84
34 Wcrounuku 3Byka. 3ByKOBBIE KOJI€OaHUSI. bubnnorexa [JOK
https://m.edsoo.ru/ff0b0db8
35 BricoTa u TemOp 3ByKa. I poMKOCTB 3BYyKa.
36 Pacripoctpanenue 3Byka. CKOPOCTh 3BYKA.
37 OTtpakeHue 3ByKa. Ixo. bubmuorexa [JOK
https://m.edsoo.ru/ff0b0c32
38 K.P. Ne3 «Mexanunueckue kojae0aHusl U BOJHBD)
39 MaruauTHO€ ToJIe U ero rpaduueckoe n3o0paxxeHue. bubmuorexa [JOK
HeomHopoaHOE ¥ 0THOPOIHOE MATHUTHOE TTOJIC. https://m.edsoo.ru/ffOb12fe
40 HanpaBnenue Toka 1 HarpaBi€HUE JUHUA €r0 MAarHUTHOTO bubmuorexa [JOK
HOJIA. https://m.edsoo.ru/ff0b1858
41 O6Hapy>K€HI/Ie“Mal"HI/ITHOFO NOJIA 11O €ro JICUCTBUIO Ha bubmuoreka [JOK
AIIEKTPHYCCKHIA TOK. [IpaBuiIO 1€BO# pyKH. https://m.edsoo.ru/ff0b20f0
42 WHIyK1us MarHUTHOTO TTOJIS.
43 MarsuTHsIi ITOTOK. bubnuoreka [JOK
https://m.edsoo.ru/ff0b197a
44 SIBieHMe NEKTPOMArHUTHOW MHIYKIINU.
45 JI.P. Ne 4 «3y4yeHue ABJIECHUS IEKTPOMarHUTHOU bubnuoreka [IOK
WHTYKITA https://m.edsoo.ru/ffOblaec
46 [Tonyuenue mepeMeHHOTO PIEKTPUUECKOTO TOKA. bubnunoreka [JOK

https://m.edsoo.ru/ff0b197a
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DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

47 https://m.edsoo.ru/ff0b21fe
48 DNEeKTPOMAarHUTHBIE BOJIHBI.
49 DneKTpOMarHuTHast IPUpPOJa CBETA.
50 K.P Ne4.«3nekTpoMarHuTHOE TIOJIE»
51 PannoakTMBHOCTH KaK CBUACTEIBCTBO CIOKHOTO CTPOCHHUS
aTOMOB.
59 Monenu aromoB. OneiT Pesepdopra. bubnnorexa [JOK
https://m.edsoo.ru/ff0b23ca
53 PannoakTuBHBIE IpEBpaNEHUsT AaTOMHBIX SEP. bubnuorexa [JOK
https://m.edsoo.ru/ff0b25f0
54 DKCNEePUMEHTAITBHBIC METO bl HCCIICIOBAHUS YACTHII.
55 OTtkperTie ipoToHa. OTKPHITHE HEUTPOHA. Eggg?;;:;ﬁiiﬂﬁlﬁomabe
56 CocrtaB atoMHOTO0 sijpa. MaccoBoe 4ucio. 3apsA10BO€ YUCIIO.
N3oTtomsl.
57 Oueprus cBs3u. Jledexr macc. bubmuorexa [JOK
https://m.edsoo.ru/ff0b2fe6
58 Henenue saep ypana. [lennast peakius. bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c
59 SnepHbIit peakTop.
60 JLP. Ne 5 «M3yueHue neneHusd siapa atoma ypaHa 1o bubmuoreka [JOK
(bororpadun TpEKOB» https://m.edsoo.ru/ff0b31d0
61 AToMHas sHepreTuka. buonoruueckoe neiicTBUE paaualuu. bubnunoreka [JOK
https://m.edsoo.ru/ff0b3658
62 TepmosiiepHas peakiusi. bubnnoreka [JOK
https://m.edsoo.ru/ff0b38c4
63 Pemenne 3agau «CtpoeHue atoma» bu6mmoreka [JOK

https://m.edsoo.ru/ffOb3aea
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64 K.P. Ne5 «Ctpoenue aromay 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0b3c5c
65 IToBTOpenue «Mexanndeckoe ABUkKeHue. MexaHnueckue 1 1
KOJICOaHUsD»
66 [ToBTOpEeHue «DIEKTPOMArHUTHOE TTOJIE) 1 1
67 [ToBTOpenue «CTpoeHue aTomay 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b3f2c
68 I'onoBast koHTpOJBHAS paboTa. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0b444a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 17



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO TIpeaMera
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYyJalOIUXCS CpPEACTBAMHU YYEOHOTO IMpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJMETHOE COJIEpXKaHHe, MPEAyCMaTPUBAET paclpe/ieieHue ero mo Kjaccam U
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COJECPIKaHUs, PEKOMEHTyEM YO TIOCIEI0BATEIHHOCTD H3YIEeHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha ypPOBHE
OCHOBHOTO 001Iero 00pa3oBaHus, a TaKkKe TPeOOBaHUU K pe3yiabTaraM OOydeHHS XUMHH Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITFHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUATBHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIOIUH BEIIESCTB B MPHPOJIE, O IMYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOH,
AHEPTEeTUYECKOM, MUIIEBON U IKOJOTHIECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealn3aliyi BO3MOXKHOCTEN JJIsi caMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM ~ y4eOHON  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsJ1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHOU ITPaMOTHOCTH 00YUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJOTHMYECKOe OOpa3oBaHHE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro MpeMeTa, KOTOPBIH SIBIIETCS NeIarornuecky afanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKd XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOECHHE
00y4aroMMUCs CUCTEMbI NTePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATHUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkKaHHs MPOrpaMMbl 10 XMMHHU CHOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOITUTUIECKOHN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METO/IaM MO3HaHMs B Hayke. M3ydueHne Xxumuu
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX MpeaMeTOB: «OKpyKaromuii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEeSTeIbHOCTH YelIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0O0OIIeHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATENBHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUN IPaBUil 0€30MacHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HaUCHUE JUISl pa3JIMUHbIX BUJIOB JIESATEIBHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY/KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
[IOJIydeHHbIE MIPU U3YYEHUHM XHMUH, NPUMEHATh UX NPH pEIIeHUH MpoOJeM B MOBCEAHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHMS CBOETO 370POBbS U OKpYXKaroIleW IpPHUPOTHOU
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO01ee yuciio 4acoB, OTBEIEHHBIX U M3y4EHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COIJEP KAHUE OBYUYEHUA
8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KHU3HM YE€JIOBEKa. XHUMHUS B CUCTEME HayK. Tema u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTosiHue BemecTs. [loHsTue o meroaax
no3HaHus B xumun. Yucteie BemectBa 1 cMecu. CrocoObl pa3ieiieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHUE dJeMEHThl. CHMBOJIBI XHMHUUYECKHX 3JIEMEHTOB.
[IpocThie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnaeckasi popmyia. BareHTHOCTh aTOMOB XUMHUECKHX 2JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsApHas macca.
MaccoBas 107151 XAMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTto Bemecta. Moisib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHECHH.

OU3NYECKME U XUMUYECKUE SBJICHUA. XUMHUYECKash peakius M e€ NpU3HaKh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiraccudukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKEeHUS, 3aMeleHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ JabopaTopHbIM OOOPYIOBAaHUEM, M3YYCHHE M ONMUCAHUE (PU3NUYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJIUBaHNUE METHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJa ¢ KUCIIOTOW) SIBJICHU, HAOIIOICHUE 1
OTHCAaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuil (pas3iioskeHue caxapa, B3auMOJIeiiCTBIE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuna meau (IlI) mpu HarpeBanum,
B3aUMOJICHCTBHUE Kelie3a ¢ pacTBopoM cosi menu (1), uzydenue croco6oB pa3aesieHusi CMecei:
C TMOMOIIBI0 MarHura, (QUIBTPOBAHWE, BbIMApUBAaHUE, JUCTUWIULLMSI, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOJIOACHHE U OINMCAaHUE PEe3yJIbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpPAaHEHWS MAacChl, CO3JIaHUE MOJENeH MOJEeKYI
(IIapocCTepIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHNYeCKNX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KUCIOpoJga B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaupUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOIIMBO: Yrojib W MeETaH. 3arps3HEHUE BO31yXa, YCUJIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u pocToe BemiecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, hrusnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmorydeHusi. Kuciotel u comnu.

MonspHblii 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoicTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B



pactBope. XuMHueckue cBoiicTBa BoAbl. OcHOBaHUA. Pojib pacTBOpPOB B NMPHUPOJAE U B >KU3HHU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
cojieoOpa3yromie (0OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoseoOpa3yronue. Homenknarypa
oKkcu0B. PU3NUECKUe U XMMUUECKHUE CBOMCTBa OKCcUIOB. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIETOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nuecKkue ¥ XUMHUECKUE
cBoiicTBa kucaoT. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4ecKkue cBoicTBa coseil. [lomyueHue
COJIEH.

['enernueckas cBs3b MEXKIY KJIaCCAMH HEOPraHUYECKUX COCIUHEHUMH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aWMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MPEKpalleHHsl TOpeHus (1oxkapa), O3HAaKOMJIEHHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJH30BAHUE BUICOMATEPUAIIOB), HAOMI0IeHNE 00pa3Il0B BEIIECTB KOJUYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpAacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO MCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumo/ieiicTBus okcuaa meau (1) ¢ pactBopom cepHOil KMCIOTHI, KUCIOT ¢ METaJUIaMH, peaKLui
HEWTpaNU3aluy, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJHOTO METaJljia APYTHUM
W3 pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummuuyeckux djementon JI. WU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[IepBbie MOMBITKY KIAaCCU(PHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOYHO3EMENIbHBIE METAILIBI, TaJIOTEHbI, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux oaneMmeHtoB JI. M. Menneneea. llepuonst u rpymnmbl. DuU3HYeCKUd CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmyeckoii cuctemsr JI. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX JIE€MEHTOB, METAJUTMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.



3nauenue [lepuoanyeckoro 3akona u Ileproguyeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCITUTEIBHO--BOCCTAHOBUTEIbHBIE — peakiuu. lIporecchl
OKHCJICHUS U BOcCTaHOBJIEHUs. OKUCIUTENIN ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCTOIB30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MMOHSTHH, TaK ¥ TIOHSATUH, SBIISTIOITAXCS
CHUCTEMHBIMU IS OTJACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOIENb, SIBJICHUE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJABl XMUMHYECKOW CBsI3U. THIBI KPUCTALIMYECKHX PEHIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH M BUa XUMHUUECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKHX COCIUHEHWH, MeHeTHYecKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, IO O0paTUMOCTH, IO Y4YacTHIO Karajgu3atopa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuse. [lonsarre o xumMmudeckom paBHOBeCHH. DAKTOPBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOU
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlieHHE YPaBHEHHMH OKHMCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconranuu. CHIIbHBIE U CITa0ble SJIEKTPOIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
IIpeCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peaklMyU Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakUWd OT BO3JEHCTBUS PazIMYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX NpPU3HAKK TPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, MILTIOCTPUPYIOIIKUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETa/ulaMH, HEMeTaUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mras xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (U3nYeckue M XUMHUYeckue cBoHcTBAa. OKCHIBI Cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'O CII0c00a MOJIy4eHUs: CEpHOI KUCIO0ThI. [IpuMeHeHne cepHoi KUCIOTHI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHue B Hpuponae, Qusnueckue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npuMeneHue. Coau aMMOHHUS, UX (pU3MUECKHe U XMMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIEM aMMOHMS B KaueCTBE MHMHEPAJIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHne OKpYXKaroIled cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
dochopa, dpuznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopHas kucioTa,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHHS. YTJIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACIIPOCTPAHEHHE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIJepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOAOPOJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOAYKTHI UX MepepaboTKu (OEH3MH), X POJIb
B OBITY U IpOMbIIIIEHHOCTH. [IoHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJy4eHUE U NPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOT0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue U XMMHUYECKHE CBOICTBA rajoreHOB U MX COEIUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HaOIIOJeHHe Ipoliecca OOYrJMBaHMUA  caxapa IO JICHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XUMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBaMH a30Ta, (ocdopa U UX COCAMHEHUU
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U GochOpHBIX ynoOpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U (hocdaT-uoH U U3ydeHHe IPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJICHHUE C TIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyuyeHue, cooupanue, pacrio3HaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
MIPOMBILIJIEHHOCTH, PEIIEHHE SKCIIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BaxxHelne HeMeTalIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX HIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B llepumoanueckoir cucremMe xumuueckux anemMeHtoB Jl. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue meramioB. Meraminueckas CBs3b M METAUIMYECKass KPUCTALIMYECKas peneTka.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MetauioB. OOmMe crmocoObl MoTy4eHuss MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
crocoObl 3alIUThl UX OT Koppo3uu. CIuiaBbl (CTaib, YyryH, MIOPATIOMUHHM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupojae. Ou3nueckue U XUMHUUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snemeHToB . M. MeHnaeneeBa, cTpoeHME MX aTOMOB, HAXOXACHUE B MPHUPOJIE.
@uU3NYeCKe U XMMHUYECKUE CBOMCTBA MarHus U Kanblus. BaxkHelme COCAUHEHHS KaJlbIUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxokJaeHue B mpupoje. dusnueckne u XMMHUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aToMa, HaxoXJeHue B mpupoje. dusndeckre U XUMHUYECKHUE CBOMCTBA
xkene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UU METALIOB (BO3ZMOYKHO MCIIOIB30BAHKE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJdblUsi W HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  KCIOJb30BaHHE  BUACOMATEpPHANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUMHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO KCIIOJIb30BaHHE BUAEOMATEpUANIOB), HCCIeI0BaHUuE aM(OTEPHBIX
CBOWCTB THJIPOKCHJIA aJIOMHHHS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas momMomip Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MaTEpUalIbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYYHBIX MOHATUH, TaK U IOHSITUH, SBIISIOMINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIeIb, IBJICHUE, TAPHUKOBBIN dPPEKT, TEXHOJIOTHSI, MAaTePUAITHI.



@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSTHHE BEIECTBa, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIbI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, MMTaTeIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.

NVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0JI¢ OOYUeHHs] XMMHUHU B €IMHCTBE Y4eOHOW M BOCITUTATEIBHON e TETLHOCTH B
COOTBETCTBUH C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MPABWIIAMH M HOPMAaMHU TIOBEACHUS H
CTIOCOOCTBYIOT TPOIIECcCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIMATH3AINHN 00YIaOIIIXCS.

JIMYHOCTHBIE PEe3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPWUEHTAIMH W PACIIMPEHHE OIBITa JIEATETPHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACIIe/INI0, TIOHWMAaHWs 3HAYCHHS XHMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(OPMAIUEH O MEPENOBBIX JOCTHKCHHUIX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 0OIIEeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

MPEJCTAaBICHUS O COLMAIBHBIX HOpPMax W IpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKATUBHOM  KOMIICTEGHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
yueOHO-HCCIIeIOBATEIbCKOM, TBOPYECKOW M JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JEATEIBHOCTH NIPU BBITOJIHEHUH YYEOHBIX, TI03HABATEIIBHBIX 3a/1a4,
BBITIOJTHEHUM XHMHYECKHX DKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOH NesTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHUE U MTOCTYIKA CBOUX TOBAPUILIEH C O3UIIMU HPABCTBEHHBIX U TPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TIOCIICCTBHIA MTOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHYCCKHE  TPEJCTABICHHUS O  BEIIECTBE W  XUMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONIME OCHOBY JUISI
MIOHMMAaHU CYIIIHOCTH HAy4YHOH KapTHHBI MUpA, MIPECTaBICHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPUPOJIBI, B3aUMOCBS3AX YelloBeKa ¢ MPUPOJHON Cpefod, O poji XMMUHU B NMO3HAHUU
9THUX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIE MOTHBBI, HAlpaBJICHHbIE Ha IOJIydeHHE HOBBIX 3HAaHUHM MO XMMHH,
HeoOX0AUMBIE Ul OOBSCHEHMs HaONI0JaeMbIX IPOLECCOB U SBJICHMH, MO3HABATENIHHOMH,
MH(GOPMAIIMOHHOM U YUTATEIBCKON KyJIbTYpHhl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpPEACTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTUHA;



HWHTEpEeC K OOYYEHHUI0 M TMO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHON M HCCIENIOBATEIbCKON JEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJIICHHOCTH U YPOBHS OOyUYCHHSI B TaIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HaHHWE IICHHOCTH XU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 370pOBBIM 00pa3 JKW3HMU, OCO3HAHWE IIOCICJACTBUH WM HENPHITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOJyieHusT aJKoroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOJACHUS IPaBUII
0€30MMacCHOCTH P OOPAICHAH ¢ XUMHYECKUMH BEIICCTBAMHE B OBITY U PeasibHOM JKU3HH,

5) Tpy10BOT0 BOCIIUTAHHUS:

HMHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOPECCHI U TPYAA Pa3IMIHOrO POJa, YBAXKCHHE K
TPYIY U pe3ybTaTaM TPYIOBOH JACSITEILHOCTH, B TOM YHCJIC HA OCHOBE TPUMEHEHUS IPEAMETHBIX
3HAHMA TI0 XWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU TIPOJIOJDKEHUS
oOpa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH, yCHEemHONW MNpoeCCHOHATBHON NEATENbHOCTH M Pa3BUTHS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTH aJTAITHPOBATELCS B IPO(HECCUOHATLHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

IKOJIOTHYECKH I11e1ecO000pa3HOe OTHOIICHHWE K NIPUPOJIe KaK NCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAHMs, NMOHUMAaHHE IEHHOCTH 3JI0POBOTO M Oe30macHOro oOpasza >KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY U ICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIOICHUS TIPaBUII O€30TIaCHOTO MOBEICHUS TIpH paboTe C BEIIECTBAMH,
a TaKKE B CUTYAIUAX, YTPOKAIOIINX 370POBBIO M KU3HHU JTFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, TOTy4aeMble PH U3YYEHUU XUMUH, JUTs pelIeHus 3aad,
CBSI3AHHBIX C OKpY)KAlOUEed NPUPOJHOW CpENoW, Jid TOBBIIMIEHUS YPOBHS HKOJOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABaTEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIACSAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIUI, TUMNOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOW HAy4yHOM KapTMHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMI0O3HABATEJIbHbIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHHUIO U OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEpPcAIbHbIE YueOHbI€ el CTBUS

Ba3oBble 1ornyeckue geiicTBus:

YMEHHSI HCHOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS [P OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICT XMMHUECKUX MOHATHH (BBIIEIATH UX XapaKTepHbIe TPU3HAKH, YCTAHABIUBATD
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJB30BAaTh MOHATHS Ui OOBSACHEHUS OTAETHHBIX
(akTOB U SBIEHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH IS KiIaccu(PUKAIIMN XUMHYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIINil, yCTaHaBIMBaTh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMu
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAIOTHH),
JIeNaTh BBIBOJIBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTHh B Mpolecce MO3HAHMS MOHATHUS (MPEeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, MPEoOpPa3oBHIBATh IIHPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEICTaBICHUS — XMUMUYECKUHN 3HAK (CHUMBOJI DJIEMEHTA),



XuMHu4Yeckas ¢GopMyla M ypaBHEHHE XHMHUYECKOHW pEakiuu — TMpU pEHICHHHd YydeOHO-
MO3HABATENBHBIX  3a/Ja4, C Y46TOM OTHUX MOJCIBHBIX MPEICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYNIECTBEHHBIC MPU3HAKK H3y4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIESCTB H
XUMHYECKUX PEaKIUW, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPHYUHHO-CICACTBCHHBIE CBS3H U
MIPOTUBOPEYUS B M3y4aEMBIX MPOIECCAX U SIBJICHHUSX.

Ba3oBble uccienoBareibcKkue 1edCTBUS:

YMEHHE WCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TakkKe B KAaueCTBE OCHOBBI Ui ()OPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE TPABHILHOCTU
BBICKa3bIBAEMbBIX CYXJICHUN;

MPUOOpPETEHUE OMbITA O IUIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YYCHHYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM MPOIlecca, CAMOCTOSTENIFHO MMPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOUpaTh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH(POPMAITUIO PA3TMIHBIX BHJIOB
1 (HOpM TPEICTABIICHHS, ITOJTydaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUs, CITPAaBOYHBIC IOCO0OUs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MIPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTh Pa3IMIHbIC METOJIbI U 3aIPOCHl TP TIOUCKE M 0TOOpe HHMDOPMALINH U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOIMMBIX JUIS BBITTOJIHEHUS YICOHBIX U TTO3HABATEIBHBIX 33149
OTIPEJICIEHHOTO THITA, MPHOOpETEHHWE ONBITa B OOJACTH WCIOJIL30BAaHUS WHOOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYpPOH aKTHBHOTO WCIIOJIB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMABHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMA W WILTIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu opmamu rpauKu ¥ ©X KOMOUHAIIMSMUY;

YMEHHUE HCIOb30BaTh M aHAIM3UPOBATh B Ipollecce y4eOHOW W HMCCIeNoBaTeIbCKON
NeSTETbHOCTH HH(OPMAIIHIO O BIMSHUY MPOMBIIUICHHOCTH, CEITBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KAIOIIeH MPUPOTHON CPEJIbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e J1eiCTBUSA:

yMEHHUSl 3agaBaTh BONPOCH (B Xoie auanora W (WIM) JUCKYCCHU) TIO CYIIECTBY
oOcyxknaemMoii TeMbl, (HOPMYIHPOBATh CBOW TIPEIJIOKEHHUS OTHOCHUTEIHLHO BBITIOJTHCHUS
MPEUI0KEHHOH 3a/1a4H;

YMEHUS TPEICTABIIATH MOJYYCHHBIC PE3YJIbTAaThl TO3HABATEIBHOM JIEITEILHOCTH B YCTHBIX
M TIHCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTALMI0 PE3yIbTaTOB BBIMIOJIHEHUS XHUMHYECKOTO
JKCTIIEpPUMEHTa (J1Ta00paTOPHOTO OIBITA, J1a0OPATOPHOW PAaOOTHI 1O KCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JICATEIPHOCTH TIPU PENICHUH BO3HUKAIOIIMX IMPOOJIEM HAa OCHOBE y4éra
oOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyXkaeHHus, oOMEeH MHEHUSMHU, «MO3TOBHIE
IITYPMBI», KOOPJUHAIIHS COBMECTHBIX JACHCTBHM, ONpeAeNeHue KPUTEPHUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AeilicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JesITeIbHOCTH, TIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIHHOCTh, BBIOMpATH
HaubOomee 3 eKTUBHBIE CITOCOOBI pelIeHNs yIeOHBIX 1 TO3HABATENbHBIX 33124, CAMOCTOSTEIFHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIA MPU BHIIOTHEHUH 33 JaHHH



Cc y4€TOM IOJy4eHHs] HOBBIX 3HAHUA 00 HM3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUSAX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOI'O PE3Yy/bTaTa 3asiBICHHON LI€JIH, YMEHHUE UCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIIOBUM 3aJIaHUI.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pe3yJabTATOB MO OCBOGHHIO OO0S3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepajbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
npeaMeTHO obnactu «XHUMHS», BHUIbl JESITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpETAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy oOyudenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITHUH: aTOM, MOJEKYJa, XUMHUECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHash M MOJEKYJIspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIs1 XUMUYECKOTO JI€MEHTa
B COEIMHEHHM, MOJSPHbIH O00BEM, OKCHA, KUCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peakius, Kiaccupukanus
peaxkiuii: peakiuu COeAMHEHUS, peaKuu pa3IokKeHHs], PEaKIIMK1 3aMeIIeHUs], peakluu
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKuu, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHas OpOWTab, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJIsIpHAsE KOBaJEeHTHAas CBsI3b, MOHHAs CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs1 BelEeCTBA (IPOLIEHTHAsI KOHIIEHTPALUs) B PaCTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TU
MOHATHUS NPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJsI COCTaBjleHUs (OpMya BeLIeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIH;

® ONpeAeNsITh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTb BEIIECTB K
ONpeNieNIEHHOMY KJlacCy COEIUHEHMH 10 ¢opMmynaM, BHJI XUMHUYECKOH CBS3U
(KoBaJIeHTHAsl M HOHHAs) B HEOPraHUYECKUX COETMHEHHUSAX;

e packpsiBath cMbici Ilepuonnueckoro 3akona J[. M. MenneneeBa: n1eMOHCTPUPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
noyioxkeHust B Ilepuoanyeckoil cucreMe, 3aKOHOB COXPAHEHUS Macchl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEeHHUs, 3aKOHa ABOTaipo;

e ONMChIBaTh M XapakTepu3oBaThb TabauuHyo ¢(opmy Ilepuonnyeckoit cucrembl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «JIaBHas noArpynmna (A-rpynmna)» u
«obounass noarpynna (b-rpynma)», Manble U OoniblMe NEPHOAbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOECHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsa  sjpa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIMPOBATh XMMHUYECKHE JIEMEHThl, HEOPraHMYECKHe BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY

dbdekry);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3THMUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALLICHUI B pa3IMYHbIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COEJMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOH peakluu;

MIPUMEHSITh OCHOBHBIE OIEPALIUK MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJII€/ICTBEHHBIX CBSI3€M — N1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIU,
€CTECTBEHHO-HAY4HbIE METO/Ibl IO3HAHUSI — HAOII0ACHNE, U3MEPEHHE, MOIETUPOBAHHE,
SKCIEPUMEHT (peabHbI U MBICICHHBIN);

ClleI0BaTh IMpaBWJIaM TOJb30BAaHUS XHUMHUYECKOHW TMOCYJOoM U  J1ab0paTopHBIM
0o0opy/nOBaHUEM, a TaKXke IMpaBWiiaM OOpalleHUs] C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMHU MO BBIMOJIHEHHIO Ja00PaTOPHBIX XUMHUYECKUX OTIBITOB T10 MOJTY4YEHHIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJIAa W KHUCIOpPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPENEIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIakKMYC, peHOoNPTalIenH, METUIIOPAHK U Jpyrue).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XMMHUECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOW A(D(PEKT peakiuu, MOJb, MOJSIPHBIH 00BEM, PAacTBOP, AIICKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAsT TUCCOLMAIUS, pEeaKUUd HOHHOrO oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(OTEpHOCTh, XHUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, METAJUIMYECKas), KpUCTAIJIMYECKas pemérka, KOoppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKkIuH, IMpeleibHO JOMyCTHMas
koHuentpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUH M NPUMEHSTH STH
MIOHATHS NP ONKMCAHUU BEIIECTB U UX MPEBPALICHUM;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMysd BEIIeCTB U
ypaBHEHUN XUMHUUYECKUX PEAKIUI;

OTIpEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JIIEMEHTOB B
COEIMHEHUSX PA3TUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo (GopMynam, BUJ XUMUYECKOW CBsI3U (KOBAJCHTHAas, MOHHAS,
MeTaJinyeckas) B HEOPraHWYECKUX COSAMHEHHUSX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpeasl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTATIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpbsiBath cMbich [lepuomudeckoro 3akona [[. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CUCTeMBbl XMMHYECKHUX ODJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-



rpynmna)y u «mnobouyHas mnoxarpynmna (b-rpymma)», manble u GOJdbIINE TEPHOMBI,
COOTHOCHUTBH 0003HAYEHUS1, KOTOPbIE HIMEIOTCS B TIEPHOJHUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsi sipa,
oO111ee YMciIo AEKTPOHOB U pacHpeAeeHue UX MO AIEKTPOHHBIM CIIOSIM), OOBACHSTH
o0mue 3aKOHOMEPHOCTH B HM3MCHCHHH CBOWCTB JJIEMEHTOB M WX COCIUHEHWH B
npeaenax MaJbIX MEPUOJIOB U TIABHBIX TOATPYIIII ¢ YIETOM CTPOSHHS X aTOMOB;
KJIaccu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peaknuu (IO YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY
3P exTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOHME M cHenu(pUYIecKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIK/IAsi OTIMCAHUE TIPUMEPaMH MOJIEKYIISPHBIX U
WOHHBIX YPAaBHCHHUI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHI;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLUMAIIMU KUCIIOT, IEI0YEH U COJIeH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKINy,
MOJTBEPXKTAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBS3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOM peakiuu;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOW TMOCYAOW H  J1abopaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpalleHUs C BelleCTBaMU B COOTBETCTBHH C
HMHCTPYKUHUSMU N0 BBIMOJIHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOMpaHUIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, MOITBEP)KIAIOIINE KaUYeCTBEHHBIM COCTaB Pa3iIMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kKapooHat-, docdar-,
CWJIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;
MIPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTEILHON AEATEeIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — Ui M3YYCHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS — HAOJIOZIeHHE, U3MEPEHUE, MOACTUPOBAaHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO yacon JyekTpoHHbIe (LM(PPOBHIE)
Ne HaumeHoBaHUe Pa31eioB U TeM
o/ IPOrpaMMbl Beero KonTpoabHbie IpakTHYecKHne o0pa3oBaTeJibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE TIOHATHSI
11 z(CI/"II“l::[;;OSHZiI)EzaI/SII §§§§;;ZeCKoﬁ 5 2 bubamorexa LIOK
CTETBHOCTH YETOBEKa https://m.edso0.ru/7f41837c
19 BemecTBa 1 xuMu4ecKue 15 1 bubauoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pa3jaen 2. BaxkHeiiniue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopon. [lonsitue 00 6 bubmmoreka LIOK
OKCHJIaX https://m.edso0.ru/7f41837c
59 Bomopon.Ilonstie o KuCiIoTax u 8 1 bubmoreka [IOK
COJIsIX https://m.edso0.ru/7f41837c
53 Bona. Pacteopsr. [lonsarre 006 5 1 1 bubmmoreka [IOK
OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KIIaCCHI 1 1 1 bu6mmoreka IJOK
HEOPTraHMYECKUX COETMHEHMIA https://m.edso00.ru/7f41837¢
HUroro mo pazneny 30

Pazpen 3. [lepuoguvecknii 3axon u Ilepuoanueckas cucrema xumuueckux 3j1eMeHToB JI. U. Menneneesa. CTpoenne aToM0oB. XMMUYeCKAas

cBf3b. OKHCIUTEBHO-BOCCTAHOBUTEIBHBIE PEAKITHHI
Ilepuonnueckuii 3aKoH U
31 [Tepuonuueckas cucrema 7 Bubnuoreka IJOK

XHMUYECKHUX 3j1eMeHToB /1. 1.
Menpene-eBa. Ctpoenue atoma

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

X .
32 Ouwcumemio 5 1 Borera LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCaKIITUN
bubmaunoreka LIOK
4 15
TOTO TO Pasieiy https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KJIACC
KosauvecTBo 4acos
Ne HauMeHoBaHuUe pa3feioB U TeM DJieKTpoHHbIe (U poBbIE)
Kontpoabnbie | IIpakTnueckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIe pecypchl
padoThI padoThI
Paznen 1. BemecTBo u XuMnyeckue peakunu
IToBTOpEHUE U yriTyOJIeHNE 3HAHUI bubmoreka [IOK
11 5 1
OCHOBHBIX pasfeNoB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubmoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 ONEKTPOTUTHICCKAS TUCCOITAAIINS. 3 1 1 bubmoreka [IOK
' XUMIUECKHE PEAKIIH B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro mo pazneny 17
Pazpgen 2. HemeTauibl 1 UX cOeJUHEHH S
21 OO01mas XxapakTeprUCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. amoreHst https://m.edso0.ru/7f41a636
' TPYHIBL TP https://m.edsoo.ru/7f41a636
COCIIMHEHUS
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OO01mast XapakTepUCTHKa XUMHUICCKUX

bubmuoreka IJOK
23 ziez‘:;ﬁ’lfe:;:rpynm"' A3oT, pocop 1 ! https://m.edsg)_}).ru/7f41a636
24| smomemos Nacrpymmns Sureponn 5 Bumoress LOK
KPEMHIIE 1 HX COCAHHEHIA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3zaen 3. MeTanjibl 4 MX COeTMHEHUST
bubnuoreka I[JOK
31 Obripte cROKCTES MeTamion 4 https:// m.edsﬁ).ru/?f4la636
3.2 Baskueiiime MeTajibl M UX COEIUHEHUS 16 E;g;;ﬁé;iiﬁ{fﬂ £21a636
Hroro no pazaeiny 20
Pa3znen 4. XuMusi 4 okpy»kaionias cpeaa
4.1 BemecTBa 1 MaTepuabl B )KH3HU YEJIOBEKA 3 bubmmorexa IOK
https://m.edsoo.ru/7f41a636
Hroro mo pasneny 3
PesepBHOE BpeMs 3 Bubmuorexa LIOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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IHOYPOYHOE IVTAHUPOBAHMUE
8 KJIACC

Ne KoanuecrBo yacos Hara DJIeKTPOHHBbIe U POBbIE
Tema ypoka
n/n Bcero Koutposbubie | IlpakTuueckue | H3YUeHHsi | oGpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcebl
1 [Ipenmer xumun. Ponb XuMuu B )KU3HU 1 Bubmmoreka LJOK
yenoBeka. Tena v BEIecTa https://m.edsoo.ru/ff0d210c
2 ITonsiTHE 0 MeTO/TaX MO3HAHUSA B XUMUN 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[paktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U MPUEMBI 1 bubmoreka [IOK
obparieHwus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa U cMecH. CrIocoObI 1 bu6mmoreka IJOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTudeckas padora Ne 2 «Paznenenue
5 mfeceﬁ (ma npn?wepe OUYHCTKH nolllsapeHHoﬁ 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIH )»
6 ATOMBI 1 MOJICKYJTBI 1 bubamoreia LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHE PJIEMECHTHI. 3HAKH (CHMBOJIBI) 1 bubmmoreka [IOK
XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTrie u coXKHBIE BEIIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubanoreia LIOK
https://m.edsoo.ru/ff0d2d50
AKOH TOCTOSTHCTBA COCTaBa BEIIIECTB.
10 z(HMI/IquKasI bopmyna. BaneHTLEOCTL 1 BuGmorexa LIOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYECKUX JIEMEHTOB
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11 OTHocUTENbHAS aTOMHAs Macca. bubmuoreka IJOK
OtHocHTeTbHAS MOJICKYJISIpHAS. Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOT0 2JIEMEHTA B bubauoreka LIOK
COCIMHEHHN https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemectBa. Monb. MomsipHas Bubmmoreka LJOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Du3NYecKrue U XUMHUYECKUE SBIICHHUS. bubauoreka LIOK
XuMHU4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHs MPOTEKAHUS bubnuoreka IJOK
XUMHAYECKUX PEaKIhit https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHsSI MAaCCHI BEIIECTR. bubmoreka [IOK
XUMHYecKrue ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
BrorunciieHns: KOMM4ecTBa, MacChl BEIIECTBA bu6mmoreka IJOK
17 N
0 YPaBHEHUSAM XHMHUYECKUX PEAKITHIA https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX PeaKIInil
18 (COG,ZII/Iqu)HI/IHHpaSJIO)KCHI/IH 3a1\1/)1eu1eu}m;1 bubmorexa IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBI-
19 SHIIUKITOIIEIUCT. O6O6YITJ{.ICHI/IC u brbmmorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aINs 3HAHHHA
20 KonTtponwsaas padbora Nel mmo Teme bubmmoreka [IOK
«BerecTBa ¥ XMMHUYECKHE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
21 KI/IC?‘I}(I))}()O,H — 3JIEMEHT ¥ TPOCTOe Bezlluyjcmo. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d448e
O3zoH
du3nveckre 1 XUMUIECKHE CBOHCTBA BuGmorexa [1OK
22 KHCIIOpo/a (peaKiny OKUCIICHHS, TOPEHHUE).

ITousTue 00 okcugax

https://m.edsoo.ru/ff0d4614
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CriocoObl IOMyYeHHS KACIOpOo/a B

23 J1a0OPaTOPHUH U IIPOMBIIIUIEHHOCTH bubmorexa HOK
patop P ' https://m.edso0.ru/ff0d497a
IIpumenenue kuciopoaa
y TemnoBoit 3¢ dext XI/IMI/I‘-I?(CKOI‘/'I peaxium, Butmmorexa LOK
TIOHATHUEC O TepMOXI/IMI/I‘IeC oM ypaBHCHI/II/I, https//medsooru/fde4790
9K30- M SHJOTEPMHUCCKUX PEaKIIUIX
’e ;"OHHHBO (He(Th, yroyip u Me’;aH). Butmorexa LIOK
ArpASHEHHE BO3AYXA, CHOCODRI €ro https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHUS
II 6ora Ne 3
g | D
T . P poAa, https://m.edsoo.ru/ff0d4ae2
HU3Y4ECHHE er0 CBOMCTBY
97 Bonopon — 351eMeHT ¥ IpoCTOE BELIECTBO. bubmmorexa LIOK
Haxoknenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 ®du3nyecKrue U XUMHUYCCKIE CBOMCTBA bu6mmoreka IJOK
Bomopoma. [IpuMenenre Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 ITonsiTHe 0 KMCIIOTaX U COJIAX Brbmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0b!I IOTy4eHHs BOOPO/A B bubmmorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
IT oora Ne 4
o | o
¥ . p AOPOa, https://m.edsoo.ru/ff0d4f42
W3YUYCHHE ET0 CBOMCTBY
bu6 OK
32 Monsipablit 00bEM Ta30B. 3aK0H ABOraapo htPtIp::I;/OrTT].GeKdasc])_E).ru /f0d5426
. Brrunciienust 006EMa, KOJIMYECTBA BEMIECTBA BuGmiorexa LIOK
rasa Io ero I/ISBGCTEIOMy KOJIMYECTBY https://m. edsoo.ru/f0d55a0
BEIIIECTBA UK 00BbEMY
Beruucienns 006EMOB ra3oB r[o"ypaBHeHI/no BuGmorexa LIOK
34 PeaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX

OTHOIIICHHI Ta30B

https://m.edsoo.ru/ff0d5708
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bubmuoreka LIOK

® N
35 M3WYECKUE U XUMUYECKHE CBOWCTBA BOJBI https://m.edsoo.ru/f0d587a
36 Cocras ocHoBanui. [lonsTre 00 bubmmoreka IJOK
MHIUKaTOPax https://m.edsoo.ru/ff0d59e2
- Bopna xak pactBopuTeb. Ha;:/fIHIeHHI)IC u Butmorexa LIOK
HEHAaCBIIICHHBIC pacTBOpHL. MaccoBas 1omst https://m.edsoo.ru/f0d5b40
BEIIIECTBA B PacTBOpE
[paktuyeckas padora Ne 5 o Teme
38 «[IpuroroBieHne pacTBOPOB C bubmuoreka IJOK
onpeneéHHON MacCOBO# oIIeit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEIIECTBA
39 Kontponbhas padora Ne2 o teme bubmmorexa LIOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTas, KiaccuuKanus, bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n N
81| caomix, ocsomax n axtprepix biGmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUSA: COCTaB, KJIaCCH(pUKAIINS, bu6mmoreka IJOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tomydenne u XUMHYECKIE CBOMCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kimaccuduxanms, Bbubnuoreka IJOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [omyuenne €CKHe CBOMCTBA KHCIIO bubanoreia LIOK
JTydeHNEe U XHMHYECKIE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CII0COObI bubnmorexa LJOK
46 .
MOJTyYCHUS], XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [Ipaktuyeckas padora Ne 6. Pemenue bubmmorexa LJOK

OKCIICPUMCHTAJIbHBIX 3a1a4 10 TEMEC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COeIUMHEHUI

48 I'enernueckas cBA3b MEXY Ki1accaMu Bubmmoreka LJOK
HEOPraHMYECKUX COCTMHCHUI https://m.edsoo.ru/00ad9a50
bubmauoreka LIOK
49 0606 7
ODIICHIE 1 CHCTEMATHIATIT SHattH https://m.edsoo.ru/00ad9ch2
K 0ota Ne3
5 | "Ocuomie ciacen neoprarmicer bitGmnorera LIOK
. P https://m.edsoo.ru/00ad9ela
COCIUHEHUN
I
5L | st sevemnon,Tlonmn biorer LIOK
' https://m.edsoo.ru/00ad9ffa
rpymimax CXOAHBIX 3JICMCHTOB
II 7 II
o ' G(E)IZOZ;I/I‘ICCKI/II/; C3a1<01; ne zpnsmgxe;mﬂ BuGmiorexa LIOK
NCTEMA XUMHUYCCKUX BJICMCHTOB . .
https://m.edsoo.ru/00ada52c
Menpeneepa
53 eio o bu6mmoreka IJOK
WOJIbI, TPYIIIBI, TOATPYIIIIBI
DHOJEL, TPYIIHL Homrpyn https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [IOK
H3otors https://m.edsoo.ru/00ada342
o | o e s e
oA o https://m.edsoo.ru/00ada6bc
MengeneeBa
XapaKTepuCTHKa XUMHUIECKOTO SHfMeHTa o BuGmorexa LOK
56 ero monokeHuto B Ilepuonnyeckoii cucreme
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3nauenue [lepruoauyeckoro 3akoHa Jist
57 pa3BuTHsS HayKu U npaktuku. . U. bubmmorexa LJOK
MenieneeB — y4€HbIH, Mearor u https://m.edsoo.ru/00ada96e
rpaXKIaHuH
58 ONEKTPOOTPHULIATENBHOCTh aTOMOB bubmmorexa LJOK

XHUMHUYCCKHUX D5JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmuoreka LIOK

%9 Horast xinirieckast ceAsk 1 https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHasi XuMHYECKas CBSI3b 1 bubamorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTtHas HemonsipHasi XuMH4ecKas 1 Bubmmoreka LJOK
CBSI3b https://m.edsoo.ru/00adaab9
bubauoreka LIOK
62 Creneith OkHCIICHH ! https://m.edsoo.ru/00adae28
63 OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE 1 bubnuoreka IJOK
peaknun https://m.edso0.ru/00adb076
bu6mmoreka IJOK
64 OKHUCIHTENN U BOCCTAHOBUTEIIN 1 https://m.eds00.ru/00adb076
65 Kontponbhas padora Ne4 o Teme 1 1 bubmmorexa LIOK
«CtpoeHre aToMa. XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepeHbIii ypok. O000IIEHHE 1 1 bubnuoreka ITOK
CHCTEMaTH3allNs 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepeHbIii ypok. O000IIEHHE U 1 bubnuorexa I[TOK
CHCTEMaTH3alNs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHBIit ypok. O600mIEHNE T 1 bubmmorexa LIOK
CHCTeMaTU3aIMs 3HAHHA https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68 4 4
[NPOI'PAMME
9 KIIACC
N KoumnuecTBo 4acoB Jlata JyeKTpOHHbBIE LU poOBHIE
w/n Tema ypoxa Beero Konrpoasnbie | IIpakTuyeckue — obpa3soBaTejbHbIe
padoThI padoThI pecypcbl
[Tepuonnueckuii 3akon. [lepuoguueckas Butmorexa LOK
1 cucTeMa XMMHUYecKux 3nemMenToB /1. U. 1

MeupeneeBa

https://m.edsoo.ru/00adb59e
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3aKOHOMepHOCTI/I B U3MCHCHHUHU CBOICTB

2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX Bubmmorexa LIOK
https://m.edso0.ru/00adb6b6
MIEPUOI0B

3 Kiaccudukaius 1 HOMEHKIaTypa bubmoreka IJOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4ecKkoit CBSI3U U THUTIBI bubmauoreka LIOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padora Nel mmo teme

) «[loBTOpenue u yriybnenue 3HaHUH
OCHOBHBIX pa3JIeJiOB Kypca 8 Kiaccay

6 Kiaccudukarys XuMIYIeCKUX peakiiuii mo bubmoreka [IOK
Pa3IMYHBIM PHU3HAKAM https://m.edsoo.ru/00adbcb0
TlonsiTHE O CKOPOCTH XUMHUUYECKOMN

7 peaxkuuu. HOH;II;I/Ie 0 TOMOT'€HHBIX U bubamoreia LIOK

https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX
[TorsiTHE O XUMHUYIECKOM PAaBHOBECHH.

8 ®DaKTOpHI, BIAMUSIIONIHE HA CKOPOCTh bubmmoreka [IOK
XMMHUYECKOU PEAKIMH U TIOIOKEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 OKHCIUTENHHO-BOCCTAHOBHTEILHBIE bu6mmoreka IJOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3JIEKTPOTUTHYECKOM

10 nncgounaupr:) CuIIbHBIC U clTa0bIe bubmorexa IOK

https://m.edsoo.ru/00adcd68
3IEKTPOITUTHI

11 Wonnple ypaBHEHUS peaKiui Bubmiorexa LIOK

https://m.edsoo.ru/00add448
XI/IMquCKVHe CBOMCTBA KHCIIOT H ) BuGmorexa [1OK
12 OCHOBaHUI1 B CBETE MPENCTABICHUN 00

BHGKTPOHHTHHCCKOﬁ JAUCCOIUaInnu

https://m.edsoo.ru/00add5d8
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XUMHYECKHE CBOMCTBA COJICH B CBETE

13 MIPEJCTABICHUH 00 JICKTPOTUTHICCKOM Bubmmorexa LIOK
pedt P https://m.edsoo.ru/00add8b2
JCCOLIUAIIH
14 [Tonstue o ruaponuse coneit bubamorexa LIOK
AP https://m.edsoo.ru/00add9d4
bubmauoreka LIOK
1 .
5 O6001IeHNe U cucTeMaTH3aMsT 3HAHUN https://m.edsoo.ru/00addd12
[paktudeckas padora Ne 1. «Pemenue Bubmorexa LJOK
16
IKCTIEPUMEHTAIBHBIX 33711 https://m.edsoo.ru/00addbfa
. f(;HZpOJI(I:HaH paS:OTaa N92C(1:1(()) Te;vle BuGmiorexa LIOK
(IIJIICKTPOJIUTHYCCKAA U nanus.
P 8 HHan https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
18 OO6mrast xapaKTepUCTHKA TaJIOTEHOB. bubmoreka [IOK
XUMHYeCKHe CBOWCTBA HAa IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
10| ek cvocrss, romyeme biGmorexa LIOK
> TOTYHEHHC, https://m.edsoo.ru/00ade104
MpUMEHEHUE
. Hl?[iszeciazopaGOOTfl NQCZ (I)IO TCM: . BuGmorexa LIOK
« JOMYUICHIE COTTHOM IHETOTR, HEYHCHH https://m.edsoo.ru/00ade348
e€ CBOHCTBY»
B
|
peatitit, A P s https://m.edsoo.ru/00ade488
n30BITKE
Oo6mas xapakTepucTuka 3neMeHToB VIA- bubmmoreka I[JOK
22
TPYIIITBI https://m.edsoo.ru/00ade64a
) gnnorponm,le MO,Z[I/Iq)I/.I.KaI_II/II/I cepm.v BuGmiorexa LIOK
AXONVICHHC Cephl 1 0 Coef[HHeHHH ° https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKHE CBOWCTBA CephbI
24 CepoBonopoa, crpoerue, Gpusnyeckue u bubmmorexa LJOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxkcunel cepsl. CepHasi KUCIIOTA,

bubmuoreka LIOK

25 M3WYECKUE U XUMHUYECKHIE CBOMCTBA,
¢ https://m.edsoo.ru/00adea28
NIPUMECHECHUE
XUMUYECKUE PEAKIIMH, JICKAIINE B OCHOBE
MIPOMBIIIUICHHOTO CIIOC00a MOTyYeHHSI

26 cs ol KucIoThl. X eCKOG:yq bubamorexa LIOK

HOU KHCJIOThI. ANMHNY
P 8 https://m.edsoo.ru/00adec8a
3arpsi3HEHHE OKPYKAOIIEeH CpeIbl
COCIMHEHHUSIMHU CEPBI

97 Brrunciaenre MacCOBOH JOJIH BEIXOAA bubauoreka LIOK
MPOJYKTa PeaKiuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuKa 1eMeHToB VA-

28 rpynmbl. A30T, pacpocTpaHeHHe B bubmmorexa LIOK
npupose, GU3NIeCKre i XMMUYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBa

29 AMMHAK, er0 PU3HIECKUE U XUMUICCKIE bubmmoreka [IOK
CBOJCTBA, TIOyYEHHE U TIPHMEHEHNE https://m.edsoo.ru/00adf004
[paktudeckas padora Ne 3 o Teme

30 <§o e eap aKa, U3yueHHe ero Bubmiorexa LIOK
dlonydyenne amMmmuaka, 1 HUE er

_ ¥ yi https://m.edsoo.ru/00adf180
CBOMCTB»

31 AzoTHas KUCIIOTa, e¢ (HU3NIECKUES U bubmmoreka [IOK
XUMHYECKUE CBOKMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHrEe HUTPATOB U COJIEH
aMMOHHUS B KQUE€CTBE MUHEPAIbHBIX bubmmoreka I[JOK

32 .
ynoOpenuit. XMMHUUECKOe 3arpsi3sHEHE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpeibl COCTUHEHUSIMH a30Ta
®ochop. Oxecug pochopa u

33 o (%) P ¢ (I)q)p V) Bbubnuoreka IJOK

ochopHast KHCI0Ta, PU3HUECKUE U
P . https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOWCTRA, MOTYUYCHHE
Hcnonk3oBanue GpochaToB B KauecTBe
oc . bubmmoreka LIOK
34 MUHEpaJIbHBIX yI0OpeHHii. 3arpsi3HeHne

IpUpPOIHON cpeabl hocharamu

https://m.edsoo.ru/00adfc20
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VYriepon, pacnpocTpaHeHHE B IPUPO/IC,

bubmuoreka LIOK

35 N
(bu3MYeCKIe U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriiepojaa, ux GU3ndecKue u
36 XHMHYECKHE CBOHCTBA. DKOJIOTHUECKHUE bubmauoreka LIOK
pOOJIEMBI, CBSI3aHHBIE C OKCUIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
. bubauoreka LIOK
37 YronpHas KHCIIOTa U €€ COTN 1
https://m.edso0.ru/00ae006¢
[paktudeckas padora Ne 4 o Teme Butmmorexa LOK
HOIHOT
38 "[Tonmy4ueHue yriieKuciioro rasa.
https://m.edsoo.ru/00ae027e
KadectBennas peakuus Ha kapOoHAT-HOH" D
[lepBoHavaibHbIC TIOHATHS 00
bu6mmoreka IJOK
39 OPraHMYECKHMX BEIIECTBAX KaK O 1
COCIIHe eporia https://m.edsoo.ru/00ae054e
JIUHCHUSX YTIIEPOJ
bubmmoreka [IOK
40 Kpemuuii 1 ero coenuHeHus 1
https://m.edso0.ru/00ae080a
IIpaktudeckas padora Ne 5. Perrenue
A1 AKCIIEPUMEHTAIBHBIX 33124 110 TEME bubmmoreka [IOK
«BaxHelIre HEMETAIITBI U UX https://m.edso0.ru/00ae0bf2
COCITMHEHUSD»
KonTtponwsaas padbota Ne3 o Teme
. bubmmoreka [IOK
42 «Bakneiimmme HeMeTauThl U UX 1
. https://m.edso00.ru/00ae0el8
TTITHCHUSD)
OO01mas XxapakTeprUCTHKa XUMHUIECKUX
3JIEMEHTOB — METAJIIIOB. MeTauinuecKkas
bubmmoreka [IOK
43 CBSI3b U METAJUTMYECKasi KPUCTAILTIECKast https://m.e dsc])_E) ru/00ae103e
pemiérka. @uU3nYECKHe CBONCTBA T '
METaJJIOB
XUMHYECKHUE CBOMCTBA METAJIJIOB.
. . bubauoreka IIOK
44 DNEKTPOXUMUYECKHHA PSIT HATIPSHKEHHH 1

MCTaJIJIOB

https://m.edsoo.ru/00ael156
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O6mume criocoObl MOTyYeHUs] METAIIIOB.
CruiaBbl. BerunciieHus o ypaBHEHHUIM

bubmuoreka LIOK

45 XUMHAYECKUX PEaKIHii, €CIM OIUH U3 https://m.edsoo.ru/00ael156
PEareHTOB CONEPIKUT IPUMECH
46 [TonsiTue 0 KOPPO3UU METAITIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubauoreka LIOK
47 Wlenorete MeTate: https:// m.edsi.ru/OanMbZ
48 OKcHIIBI ¥ TUIPOKCUIBI HATPHUS U KaJTus bubmiorexa LIOK
https://m.edsoo.ru/00ael4b2
49 II{enouHO3eMeENbHBIE METAIIIBI — KaIbIIHIA bu6mmoreka IJOK
W MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coemMHEHHS KaJbIHs brbmmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O06001TIeHIE B CHCTEMAaTH3aITs 3HAHUH
59 JKéctkocTh BOABI M CITOCOOBI €€ bubauoreka [IOK
YCTpaHEHHUsI https://m.eds00.ru/00ae1886
o | oo e
yorpanerms” https://m.edsoo.ru/00aelae8
. bubmmorexa IJOK
>4 Aovinii https:// m.edscl)lo.ru/Oanlc64
55 AwmdotrepHBIe CBONHCTBA OKCHA U bubmmoreka I[JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka LIOK
o6 Kexeso https:// m.edsc]i).ru/OanldSG
57 Okcuipl, TUAPOKCHIBI 1 coitu xere3a (11) bubmmoreka LIOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHrE U CUCTEMATU3aLNs 3HAHUHA
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[Ipaktuyeckas pabora Ne 7. Pemenue

59 AKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 1 Bubmmorexa LIOK
. https://m.edso0.ru/00ae3de8
«Baxkneiimme MeTaniabl U UX COCAUHCHUA»
Breraucnenus mo YpaBHCHUAM XUMHNYCCKUX
€aKIUi, eClIi OJTUH U3 PEarcHTOB JIaH B
60 EI36L?TK6 WIH co;[epmHlelpnMecn. " 1 bubamorexa LIOK
. https://m.edso0.ru/00ae1750
BrrunciieHrst MaccoBOH JI0JIM BBIXOJIA
MPOAYKTA PEAKIIUU
61 O0001IeHNE U CUCTEMATU3ALINS 3HAHUI 1
62 Kontponbhas padora Ne4 o teme 1
«BaxHelie MeTaibl U UX COEIMHEHUS»
63 BeniecTBa 1 MmaTepuaibl B MOBCEIHEBHOMN 1 bu6mmoreka IJOK
JKHM3HU YeT0BeKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEeHIE OKPY KaroIei 1 bubmmoreka LIOK
Cpepl https://m.edso00.ru/00ae4270
65 Ponb xuMuM B pelieHn 3KOJIOrHYECKUX 1 bubnuorexa I[TOK
mpodIeM https://m.edso00.ru/00ae4270
66 PesepeHbIii ypok. O000IIEHHE 1 1 bubnuoreka I[TOK
CHCTEMaTH3allNs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHBIit ypok. O600mIEHNE T 1 bubmmorexa [JOK
CHCTEMaTH3allNs 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBHBIit ypok. O600ImIEHNE T 1 bubmmorexa [IOK
CHCTEeMaTH3allNs 3HAHUH https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB 110 68

[MTPOI'PAMME
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1.

2.

3.

YYEBHO-METOJMYECKOE OBECHEYUEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJIBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKITMOHEPHOE
obrrectBo «M3narenscTBo «IIpocBericHme
Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., CiankoB C.A., AKInoHEpHOE
obrmrectBo «M3narenscTBO «IIpocBericHme

METOANMYECKUE MATEPHUAJIBI UISA YUUTEJIA

. KoHTposnbHbIe 1 camocTosaTenbHbIe padoThl o xuMuu. § kiacc. K yueonuky O.C.

I'abpuensina, U.I'. Octpoymona, C.A. Cnaakosa "Xumus. 8 kiacc”
KoHTposnbHble 1 camocTosTenbHbIE padoThI 0 XUMHH. 9 kitace. K yueOnuky O.C.
INabpuensina, U.I'. Octpoymona, C.A. Cnaakosa "Xumus. 9 knacc”
Metonueckre pekoMeHAalnu il yuuTens K yueOHuky "Xumus - 8 xki." O. C.
lNabpuensna, U. I'. Octpoymona, C. A. CnaakoBa

Meroandeckue peKoOMeHIAINH s yauTess K yaeonuky "Xumus - 9 k" O. C.
lNabpuensua, U. I'. Octpoymona, C. A. CnaakoBa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/

https://chem-ege.sdamgia.ru/

http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=33B3A93C5A6599124B04FB95616C

835B
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MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAIIUU
MunucrepcTBo oopazoBanusi Upkyrckoii odJiactu
Yupasienune o0pazoBanus aiAMUHUCTPAUUN OCHHCKOTI0 MyYHHIMIIAJIbHOI O
paiioHa

MBOY "lIpumopckas COII"

YTBEPX/JIEHO

JpeKTop MIKOIbI

Manunaknaa Mapuna BiiangumupoBHa
ITpuka3 Nel ot «31» aBrycra 2023 .

PABOYASI IPOTPAMMA
(ID 483155)

yueoHoro npeamera «buosiorus» (ba3oBblii ypoBeHb)

JUIs 0OydJaromuxcs 5 — 9 kimaccon



. [Ipumopckmii, 2023
HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o OuOJIOTMM HA YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaAHUS.

[Iporpamma 1Mo OwoJIOTMHM HampaBieHa Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMI0 M3YyYCHHUS OWOJIOTHH Ha
JICSTEIPHOCTH OCHOBE. B mporpamme 1mo OHMOJIOTHH YYUTBIBAIOTCS BO3MOXHOCTH
yueOHoro mpenMera B peanusaruu Tpeboanuit ®I'OC OO0 k miaHUPYEMbIM
JUYHOCTHBIM M METANpeJMETHBIM pe3yibTaTaM OOYYCHHS, a TAKKe peam3alus
MEXIPEIMETHBIX CBS3CH €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

B mnporpaMMe mo OHOJIOTMH OIPEACISIOTCS OCHOBHBIC IIEIM HW3YyYCHHS
OMOJIOTUN Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, MIIaHUPYEMbIE Pe3yIbTaTh
OCBOCHHS IIPOTPAMMBI TI0 OMOJIOTHH : INYHOCTHBIC, METAIPEAMETHBIC, TIPESIMETHBIC.
[IpenmeTHble TUTAHUpYEMbIE PE3YAbTAThl JaHbl ISl KaXIOTO Trola HW3Y4YECHHS
ouosnoruu.

buonorus pazBuBaeT MpeCTaBICHUS O MO3HABAEMOCTH >KMBOW NMPUPOILI U
MeTo/lax €€ MO3HAHUs, MO3BOJIIET CHOPMUPOBATH CUCTEMY HAyUHBIX 3HAHHU O
KUBBIX CHCTEMAaX, YMEHUS UX IMOJIy4aTh, IPUCBAUBATh U MPUMEHSATh B dKU3HEHHBIX
CUTYalUsX.

buonoruyeckas moAroToBka obOecmeurBaeT TMOHUMAaHHE OO0YYaIOIIUMHUCS
HAyYHBIX TPHUHIIMIIOB YEJIOBEYECKOM JIEeATEIBbHOCTH B MPHUPOJE, 3aKIaIbIBACT
OCHOBBI IKOJIOTHYECKON KYJIbTYPhI, 3I0POBOT0 00pa3a >Ku3HH.

Hensmu m3ydeHuss OMOJIOTHM HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
SIBJISTFOTCSI:

dopMupoBaHWE  CHCTEMBl 3HAaHWHW O TPU3HAKAX W  MpoIeccax
KU3HEJEATEITHHOCTH OMOJIOTHUECKUX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNg;

dbopMupoBaHHE  CHCTEMBbl  3HaHUH 00  OCOOCHHOCTSAX  CTPOCHUSA,
KU3HEJEATEITLHOCTH OPTraHu3Ma YeJI0OBEKa, YCIOBUSIX COXPAHEHUS €r0 3I0POBbS;

dbopMupoBaHUE yMEHUN TPUMEHSATH METOABl OWOJOTMYECKOW HAYKH IS
M3y4eHUS] OMOJOTUYECKUX CUCTEM, B TOM YUCJIE OPTaHU3Ma YEIIOBEKa,

dbopMHUpOBaHUE YMEHHH WCMOIB30BaTh HHPOPMAIUIO O COBPEMEHHBIX
JOCTIKEHUSAX B 00JIaCTH OMOJIOTHH I OOBSICHEHUS MIPOIIECCOB U SIBJICHUH YKHBOM
MIPUPOABI U KUZHEAEATETHHOCTH COOCTBEHHOTO OPraHN3Ma;



dbopmupoBaHue yMEHUN OOBACHATH POJIb OWUOJOTUM B TPAKTHUECKOU
NEeSATENbHOCTHU JIOACH, 3HaUeHUEe OMOJIOrHYECKOT0 Pa3HOOOpa3us Al COXpaHEHUs
6uocdepsl, MOCIeCTBUS ACATEILHOCTH Y€JI0OBEKA B MPUPOJIE;

dbopMupoBaHuE SKOJIOTHYECKON KYJIBTYPHI B LIEISAX COXPAHEHUSI COOCTBEHHOTO
3I0POBBS U OXPAaHbI OKPYKAIOIIEH CPE/IbI.

JlocTikeHue 1esiei mporpaMMbl MO0 OMOJOTHH 00ECIIeYMBACTCS PEIICHUEM
CIIeIYIOUINX 3a/1a4:

npuoOpeTeHrne 00yJaroUMUCS 3HAHUHN O )KUBOU MPUPOE, 3aKOHOMEPHOCTIX
CTPOEHUS, )KU3HEIEATEbHOCTH U CPeA000pa3yolieil poiau OpraHu3MoB, YeJTOBEKE
KaKk OMOCOIMAIIBHOM CYIIECTBE, O POJIM OMOJOTMUECKON HAYKU B MPAKTUYECKOU
JICSITEIbHOCTH JIFOJICH;

OBJIQJICHUE YMEHHUSIMU TIPOBOJIUTH HCCJICOBAHUS C UCIIOJIb30BaHUEM
OMOJOTNYECKOTO O0OpYAOBaHMS M HAOJIONEHHUS 32 COCTOSHHEM COOCTBEHHOIO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOThI ¢ OMOJOTUYECKON MH(POpPMAIIUE, B TOM YHCIIE O
COBPEMEHHBIX JOCTHKEHUSIX B 00JacTu Ouojoruu, €€ aHaiu3 M KPUTHUYECKOE
OIICHUBaHMUE;

BOCITUTaHHE OMOJOTUUECKHU M IKOJIOTUIECKH TPaMOTHOM JIMYHOCTH, TOTOBOH K
COXPaHEHUIO COOCTBEHHOTO 370POBBSI U OXPaHbI OKPY>KAIOIIEH CpeIbl.

OO611ee ynCIIO YacoB, OTBEEHHBIX I U3y4eHUs] OMOIOruH, cocTaBiseT 238
gacoB: B 5 kiacce — 34 yaca (1 gac B Henmenwo), B 6 kimacce — 34 vaca (1 yac B
Hejento), B 7 kinacce — 34 yaca (1 gac B Henento), B 8 kitacce — 34 gaca (1 gac B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme IO OHOJOTHH TepeueHb Ja0OpaTOPHBIX H
NPAKTHYECKUX PalbOT SBISETCS PEKOMEHIATENbHBIM, YYHUTENb JIEeNaeT BHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN oOyyJaromuxcs, CIIMCKa  DKCIEPUMEHTAJbHBIX  3a/IaHUH,
MpeaiaraeMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOT'O 9K3aMeHa M0 OMOJIOTHH.



COIAEPKXAHUE OBYYEHUA

5 KUIIACC

1. buosorus — Hayka 0 :KMBOM NpPUpPOE

[Tonsitue o >xu3Hu. IlpusHaku >KUBOro (KJIETOYHOE CTPOCHUE, TMUTAHUE,
IbIXaHHUE, BBIJCJICHUE, POCT U Jpyrue mnpusHaku). OOBEKThl KMBOM W HEXKUBOU
NpUPOABI, UX cpaBHEHHE. JKHBast U HEXKUBASI TPUPOA — EIUHOE 1IEJIOE.

buonorus — cucrema Hayk o xuBOM npupoje. OCHOBHbIE pa3/ieibl OUOIOTHH
(OoTanuka, 300J10THsI, SKOJOTHUS, IIUTOJOTHUSA, aHATOMMS, (PU3MOJIOTHS U ApyTue
pasnensl). [Ipodeccun, cBsizanHble ¢ OMOJOTMEN: Bpay, BETEpUHApP, ICUXOJOT,
arpoHOM, >KMBOTHOBOJ U jApyrue (4-5 mpodeccuii). CBsizb OUOJIOTUU C IPYTHUMU
HayKaMH (MaTtemaTuka, reorpadus u Apyrue Hayku). Poib OUOJI0TUM B MO3HAHUU
OKPYXAIOIIEro MUpa U MPAKTUUYECKOU JIeATeTbHOCTH COBPEMEHHOTO YeJIOBEKA.

Kabuner Ouonorun. IlpaBuna mnoBeaeHuss u pabOThl B KaOWUHETE C
OMOJIOTMYECKUMH MPpUOOpaMu U HHCTPYMEHTAMHU.

buonorndeckue TepMUHBI, TTOHSATHUS, CUMBOJIBI. VICTOUHMKHA OMOJIOTHYECKHUX
3HaHui. [louck nHOpMaLUK ¢ UCTIOJIH30BAHUEM PA3TUYHBIX HCTOUHUKOB (HAYyYHO-
NONyJIIpHAsl JINTepatypa, CipaBOYHUKH, IHTEpHET).

2. Metoabl M3yYeHUS KUBOW MPUPOABI

Hayunble MeTONbI M3yuYeHUs KUBOM MPUPOMBI: HAOIIO/IEHHE, IKCIIEPUMEHT,
onucaHue, uaMepeHue, kinaccudukamus. [IpaBuna paboThl ¢ yBETUYUTEIHHBIMU
mpudopamm.

Meton onmcaHus B OHWOJOTHH (HArJISIHBIA, CIIOBECHBIH, CXEMAaTHYCCKHUIA).
Merton u3mepenusi (MHCTpYMEHTHI u3Mepenus). Habmonenue u sKCrepuMeHT Kak
BEJyIIIME METOJIbI OMOJIOTHH.

Jlabopamopnuie u npaxmuueckue padomal

N3yuyenue nabopaTopHOro 000pyAO0BaHUS: TEPMOMETPHI, Bechl, yaiku [letpu,
npoOupku, MmeH3ypkH. [IpaBuna paboTel ¢ 000py/10BaHUEM B IIKOJLHOM KaOWHETE.

O3HakoOMJIEHHE C YCTPOMCTBOM IJIYIbl, CBETOBOTO MHUKPOCKOIA, IpaBuiia
paboTHI C HUMH.

O3HaKOMIIEHHE C PACTUTEIHHBIMU U )KUBOTHBIMH KJIETKaMU: TOMaTa U apoy3a
(HatypanbHBlE TIpenapartbl), HHPY30pun Tyheabku U TUAPHl  (TOTOBBIC
MHUKPOIIPENapaThl) C TOMOIIbIO JYMbl U CBETOBOTO MUKPOCKOTA.

IKcKypcuu unu 6udeoIKCKypcuu

OBnajeHue METOJaMHM HW3Y4YEHHsS JKMBOM MpPUPOABI — HAOMIOAECHUEM H
HKCIIEPUMEHTOM.

3. OpraHusmsl — TeJjia )KUBOI MPUPOIBbI

[lonsitue 06 opranuzme. JlosimepHbie U sigepHbie opraHu3mbl. Kietka u eé
otkpbiTHe. KietouHnoe cTtpoenue opranu3MoB. Lluronoruss — Hayka O KIETKE.
Kierka — HauMeHblllasi €IMHUIIA CTPOCHUS U JKU3HEJEATEIbHOCTH OpPraHU3MOB.



Y CeTpoiCTBO YBENUUUTENBbHBIX MPUOOPOB: JIyNbl U MUKpOckona. CTpoeHUE KIETKU
M0/l CBETOBBIM MUKPOCKOIIOM: KJIETOYHasi 000JI0UYKa, [IUTOIIa3Ma, SIpo.

OnHOKIIETOYHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. KieTku, TKaHU, OpraHbl,
CUCTEMBI OPTaHOB.

KuznenesarenbHOCTh OpraHu3MoB. OCOOEHHOCTH CTPOCHHUS W TPOILIECCOB
KU3ZHEACATEILHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTEpHil U TpuOOB.

CBoiicTBa OpraHuU3MOB: TIMTaHHWE, JbIXaHWE, BBIJEICHUE, JIBH)KCHUE,
Pa3MHOXKEHHE, Pa3BUTHE, Pa3PaXKUMOCTh, MPHUCIOCOOICHHOCTh. Opranusm —
eJIMHOE TIEJI0C.

Pa3nooOpasue opranusmoB W uxX Kiaccudukanus (TaKCOHbI B OHOJOTHH:
[[apCTBa, TUIBI (OTAENBI), KJIACChl, OTPSAbI (MOPSJIKH), CEMEUCTBA, POJIbI, BUJIBI.
Bakrepuu u Bupychl kak (hOpMBbI )KU3HU. 3HAUECHUE OAKTEpUil U BUPYCOB B IIPUPOJIE
U B )KU3HU YEJIOBEKA.

Jlabopamopnsie u npaxmuueckue padomal

N3ydeHne KIETOK KOXKHUIIBI YEIIyW JIyKa IOJ JIYIIOH M MHUKpPOCKOTNOM (Ha
IpUMepe CaMOCTOSITEILHO TPUTOTOBIIEHHOTO MUKpOIIpErnapara).

O3HakoOMJIEHUE C MPUHIIMIIAMU CUCTEMATUKH OPTraHU3MOB.

HaGmonenue 3a motpebiieHreM BOAbI PACTCHHUEM.

4. OpraHu3msbl U cpea o0MTaAHMS

[lonsitue o cpexe oOutanus. BomnHas, Ha3eMHO-BO3IYIIHAs, IMOYBEHHA,
BHYTpUOPraHu3MeHHass cpeabl oOutanusa. [IpeacraBurenu cpea oOUTaHUS.
Ocobennoctu cpen oouTaHusi opraHu3MoB. [IprcrnocoOaeHus: OpraHu3MoB K cpefie
obutanus. Ce30HHbIC U3MEHEHUS B KU3HU OPTaHU3MOB.

Jlabopamophusie u npaxmuueckue padomeal.

BrisiBnenue npucrnocoOaeHui Opranu3MoB K cpesie 0OuTaHus (Ha KOHKPETHBIX
npuMepax).

IKCKypcuu unu 8u0e0IKCKypcuu.

PacTuTenbHbIN U KUBOTHBIM MUP POAHOTO Kpas (KpaeBeacHUE).

5. Ilpupoanble coodIECTBA

[lonsiTue o mpupoaHOM cooOIIecTBE. B3aMOCBA3M OpraHu3MOB B PUPOAHBIX
coobmectBax. [lumessie cBsi3u B coobOmiecTBax. [luimessie 3BeHbs, MEMH U CETH
nutanus. [IponsBoauTesnu, mOTpeOUTENN U Pa3pyIIUTENH OPTaHUIECKUX BEIIECTB B
MPUPOJIHBIX coodiiecTBax. [IpuMepsl IPUPOIHBIX COOOIIECTB (JI€C, MPY, 03€pO U
Jpyrue MpupoIHbIe COOOIIECTBA).

NckyccTBeHHBIE COOOIIECTBA, UX OTIMUMUTENbHBIE TPU3HAKUA OT MPHUPOIHBIX
coobmiecTB. [IpuunHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX cooOmiecTB. Pomb
HMCKYCCTBEHHBIX COOOIIECTB B JKM3HU YEJIOBEKA.

[Ipuponnsie 30HbI 3eMiu, ux odurarenu. dnopa u hayHa TPUPOTHBIX 30H.
JlanamadTel: TPUPOIHBIE U KYJIBTYPHBIE.



Jlabopamophule u npakmuueckue padomeal.

N3yyeHne HCKYCCTBEHHBIX COOOINECTB M UX oOuTateneid (Ha Mpumepe
aKBapuyMa M JIPyTruxX UCKYCCTBEHHBIX COOOILECTB).

IKCKypcuu unu 6u0e0IKCKypcuu.

N3ydenne mpupoHbIX COOOIIECTB (Ha mpuMepe jieca, o3epa, npyja, Jyra u
JAPYTUX MPUPOIHBIX COOOIIECTB. ).

N3yudeHne ce30HHBIX SIBJICHUN B )KM3HU MPUPOJTHBIX COOOIIECTB.

6. 7KuBasi IpUPOIA U YEJIOBEK

N3menenuss B mpupoie B CBS3M C Pa3BUTHEM CEJIBCKOTO XO3SIICTBA,
POU3BOJICTBA U POCTOM YHMCIIEHHOCTH HaceseHUus. BiausHue dyenoBeka Ha KUBYIO
npupoay B Xoje uctopuu. ['nobanbHbIE SKOJOTUYECKHE TPOOJIeMbl. 3arpsa3HeHue
BO3JIYIITHOM ¥ BOJHOW 000JI0ueK 3eMiIu, MOTEPH MOYB, X MpenoTBpamienue. [lytu
COXpaHEeHUsi  OMOJOrM4ecKoro  pasHooOpasusi. OxpaHsieMble  TEPPUTOPHUU
(3armoBeIHUKY, 3aKa3HUKH, HAIIMOHAJIbHBIC MAPKH, TAMITHUKHA TPUPoIbl). KpacHas
kHura Poccuiickoit @enepanuu. Oco3HaHUE KU3HU KaK BEJIUKOM IIEHHOCTH.

Ilpakmuueckue padbomeul.

[IpoBenenue akuuu no yoopke mycopa B Onukaiiiiem jiecy, napke, CKBepe uin
Ha MPHUIIKOJIBHON TEPPUTOPHHU.

6 KIIACC

1. PacTUTeIbHBIA OPraHU3M

boranuka — Hayka o pactreHusx. Pasznmenst OotaHuku. CBsi3b OOTAHUKH C
JIPYTMMH HayKaMH U TeXHUKOU. OOIIHe MPU3HAKU PACTEHUIA.

Pa3nooOpasue pacreHuil. YpOBHM OpraHHM3allMM PACTUTEILHOTO OpPTraHU3Ma.
Bricimine u Hu3mme pacteHus. CopoBbIl€ U CEMEHHBIE PACTEHUSI.

PacturenvHass wietka. M3ydeHue pacTUTENBbHOM KIETKA IIOJ CBETOBBIM
MUKpPOCKOTIOM:  KJIeTOYHasi  000Jouka,  sApo, IUTOoIa3Ma  (IJIacTHbI,
MUTOXOHJIPUHU, BaKyOJIM C KJIETOUYHBIM COKOM). PacturenbHble TKaHH. DyHKIHH
PACTUTENBHBIX TKAHEH.

Opransl U cucteMbl OpraHoB pacteHui. CTpoeHUE OpraHOB PACTUTEIBHOTO
OpraHu3Ma, uX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopnbsie u npakmuueckue padomul.

N3ydyeHne MUKpOCKOITMYECKOTO CTPOECHUS JINCTA BOJJHOTO PACTEHHUS AJIOIEH.

N3yuenue CTPOCHHUS PaCTUTETbHBIX TKaHen (ucnosib30BaHKE
MHUKPOIIPENApaToB).

N3ydeHre BHEIIHEr0 CTPOCHUS TPaBSIHUCTOTO IIBETKOBOTO pacTeHus (Ha
KUBBIX UM repOapHbIX 3K3EMIUISIpaX PACTEHU ): MACTYIIbsl CYMKa, pelibKa JuKasi,
JIOTUK €KW U APYrUe pacTeHUsI.

OO6Hapy:xeHre HEeOPraHMYECKUX U OPraHUYECKUX BEIIECTB B PACTCHUHU.

IKCKypcuu unu 6U0e0IKCKypcuu.



O3HakoOMJIEHHE B IPUPOJE C IBETKOBBIMU PACTEHUSIMMU.

2. CrpoeHue 1 MHOro0o0pa3ue MOKPbITOCEMEHHBIX PACTEHUI

Crpoenue cemsiH. COCTaB U CTPOEHUE CEMSIH.

Bunsl KopHEN 1 TUIIBI KOPHEBBIX cUcTeEM. Bunonsmenenus kopuen. Kopens —
opraH MOYBEHHOro (MHUHEpalbHOTO) NuTaHuid. KOpHM U KOpPHEBBIE CHUCTEMBI.
BHelHee U BHyTpeHHEE CTpOEHHE KOpHS B CBA3M c ero ¢yHkuusmu. KopueBoi
yexJuK. 30HbI KOpHA. KopHeBrpie Bonocku. Poct kopHs. llornomenue kopHAMU
BOJbl U MUHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHUIO (KOPHEBOE IaBJIECHHE,
ocMmoc). Bugonsmenenue KopHe.

[ToGer. Pa3Butue nodera u3z nouku. Crpoenue crediid. Bueninee u BHyTpeHHee
CTpoeHue aucTa. BugonsmeHneHnus noOeros: KOpHEBHILE, KIyOeHb, JyKoBuia. Mx
CTpoeHHue, OHOJIOTUYECKOe U XO3AWCTBEHHOe 3HaueHue. lloGer u mOUKH.
JIucropacnonoxxenue u aucroBas Mozauka. Ctpoenue u GpyHkuuu aucra. [Ipocteie
U CIOXHBIE JUCThbA. Bugousmenenuss nuctbeB. OCOOEHHOCTH BHYTPEHHETO
CTPOEHUS JIUCTa B CBA3U C €ro PyHKUUsAMHU (KOKHIIA M YCTbUIIA, OCHOBHAS TKaHb
JUCTA, MPOBOJASIINE My4KH). JIUCT — OpraH BO3AYITHOTO MUTAHMUS.

Crtpoenne u pazHooOpaszue 1BeTkoB. Couserus. [lmogsl. Tumbl 1070B.
PacnpocTpanenue miogoB U CEMSH B IPUPOJIE.

Jlabopamopnsie u npaxmuueckue padomeal.

N3yyenue cTpoeHHs KOPHEBBIX CHCTEM (CTEp>KHEBOW W MOYKOBATOM) Ha
npuMepe repOapHbIX SK3EMIUIIPOB WIH KUBBIX PACTEHUH.

N3ydeHnne mukponpenapara KJI€TOK KOpHSI.

O3HaKkOMJIEHHE C BHEIIIHUM CTPOEHUEM JIMCTHEB U JTUCTOPACIOJIOKEHUEM (Ha
KOMHATHBIX PACTCHUSX).

N3ydeHne CTpOEHHUs BETreTaTHBHBIX M TEHEPATHBHBIX MOYEK (Ha MpuMepe
CUPEHU, TOOJIS U IPYTUX PACTEHUN).

N3ydeHne  MHUKpPOCKOIIMYECKOTO  CTPOEHMS  JUcTa  (HAa  TOTOBBIX
MHUKPOIIpEenaparax).

PaccmarpuBaHne MUKPOCKOIIMUYECKOTO CTPOEHUSI BETKHU JE€peBa (Ha TOTOBOM
MHUKPOIIPEapare).

HccnenoBanue cTpoeHUs] KOPHEBHUIIA, KITYOHS, TyKOBHUIIBL.

N3ydeHne cTpoeHus IBETKOB.

O3HaKOMJIEHHE € Pa3IMYHBIMU TUIIAMU COLIBETUH.

N3ydenune cTpoeHus CeMsH IBYAO0JbHBIX PACTCHUMN.

N3ydenune cTpoeHust CeMsIH OJTHOJIOJIbHBIX PACTCHUM.

3. 7Ku3HeaesATeJbHOCTH PACTUTEIBLHOI0 OPraHu3Ma

OOMeH BelecTB y pacTeHU



Heopranuyeckue (Boma, MUHEpalbHbIE COJM) M OPraHUYECKHUE BEILIECTBA
(6enku, 5KUPBI, YTIIEBOIbI, HYKJIEUHOBBIE KUCIOTHI, BUTAMUHBI U IPYTUE BEIIECTBA)
pacteHusi. MuHepanbHOe NUTAHUE pacTeHUU. Y 10OpeHusl.

IInTanue pacrenus.

[lornomienrue KOpPHSAMU BOJBI M MHUHEPAIbHBIX BEIIECTB, HEOOXOIAMMBIX
pacteHuto (KopHeBoe naBieHue, ocmoc). IlouBa, €€ momopoaue. 3HaueHUE
00paboTKK TMO4YBBl (OKyYMBAHHE), BHECEHMsSI YAOOpPEHHH, MNPOpPEKUBAHUS
IIPOPOCTKOB, MOJIMBA IS )KU3HU KYJIbTYPHBIX pacTeHUU. [ maponoHuka.

®dorocunTes. JIuCT — opraH BO3AYIIHOrO MUTAaHUA. 3HaUYe€HUE (POTOCHUHTE3A B
IPUPOJIE U B JKU3HU YEIOBEKA.

JAbIXaHue pacTeHus.

Jlpixanue KopHsi. PhIxjeHHe TOYBBI ISl YIYYIICHHUS JbIXaHUS KOPHEH.
VYcnoBus, NpPEensATCTBYIOIIME JAbIXaHUIO KOpHEW. JIMcT Kak opraH JbIXaHHs
(ycrpuunblii anmapar). I[loctymienne B nuct atMocdepHoro Bozayxa. CuiibHas
3anbUIEHHOCTh BO3/yXa, Kak MPEMSITCTBUE IS JbIXaHus JMcTheB. Crebernb Kak
opraH JbIXaHus (HaJU4Yue yCTHUI[ B KOXKHIIE, yedeBUUYEK). OCOOCHHOCTHU JbIXaHUS
pacteHuil. BzauMocBs3b qpixaHus pacTeHus ¢ (POTOCUHTE30M.

TpaHcnopT BeliecTB B paCTeHHU.

CBs13b KJIETOYHOI'O CTPOCHHUS cTe0Is1 ¢ ero PyHKIusIMU. PocT cTebst B nuHy.
Krnerounoe crpoenue cTebiisi TPAaBIHMCTOIO PACTEHUSA: KOXKHIIA, MTPOBOISIINE
y4KH, OCHOBHAsi TKaHb (mapeHxuma). KimerouHoe ctpoeHue cTediisi JpeBECHOTO
pacteHusi: kopa (mpobxa, 1y0), kamOuii, qpeBecuHa u cepaueBuHa. Poct crebns B
tonuHy. [IpoBoasmue Tkanu KopHs. TpaHCIIOPT BOJAbI U MUHEPAJbHBIX BEIIECTB
B pacTeHuu (CocyAbl IPEBECHHBI) — BOocXoAsAluUi TOK. VcnmapeHue BoAbl yepes
ctebenb W JHUCThs (TpaHcnupaius). Perynsmms ucnapeHuss BOJAbI B PACTCHUU.
BnusHue BHEMIHMX YCIIOBMM Ha MCHAPEHHE BOJABI. TPaHCIOPT OPraHUYECKUX
BEIIECTB B pACTCHUU (CUTOBUIHBIE TPYOKH J1y0a) — HHUCXOMSIIMA TOK.
Ilepepacnipenenenue u 3anacaHue BELIECTB B PaCTEHUU. BpinenieHue y pacTeHui.
JIucroman.

PocT u pasBuTHE pacTeHus.

[Ipopacranue ceMsiH. YcnoBus npopactanusi ceMmsH. IloaroroBka ceMmsiH K
noceBy. Pa3sutue npopocTkoB.

Oo6pazoBatenbhbie TkKaHu. KoHyc HapacTaHus modera, pocT KOHUYMKA KOPHS.
Bepxymieunsiii 1 BCTaBOUHBINH pocT. PocT KOpHS W cTeOsis B TOMIIMHY, KaMOUWH.
OO6pa3oBaHue TOOUYHBIX KOJIEIl Y APEBECHBIX pacTeHuil. Bnusinue guroropmoHoB
Ha pocT pacTeHus. PocToBble ABMXKEHUS pacTeHUi. Pa3BuTre nobera u3 moykH.

Pa3smHoxxeHne pacteHuii u ero 3HaueHue. CeMeHHOe (TeHepaTHBHOE)
pasMHOxkeHue pacteHuid. [[Betkm wu couBerms. OmnbuieHue. llepekpéctHoe



ombUieHHE (BETPOM, IKMBOTHBIMH, BOJOM) U camoomnbuieHue. J[BoiiHoe
omionoTBopeHue. HaciaegoBanue npu3sHakoB 00OMX pacTeHUH.

BererartuBHoe pa3sMHOKEHHUE IBETKOBBIX PACTEHUH B Ipupoe. BereratuBHoe
Pa3MHOXKEHME KYyIbTypHbIX pacTeHuil. Kiionsl. CoxpaHeHue MPU3HAKOB
MATEPUHCKOTO pacTeHUs. X03IICTBEHHOE 3HAUCHUE BET€TaTUBHOTO PA3MHOKECHMUS.

Jlabopamopnule u npakmuyeckue padomeut.

HaGmronenue 3a pocToM KOpHSL.

HaGmtonenue 3a poctoM nobera.

Onpenenenue Bo3pacTa JIepeBa Mo CIuIYy.

BrisiBrieHME nIepeIBUKEHUS BOJIBI U MUHEPAJIbHBIX BEIIECTB MO JIPEBECUHE.

HaGmronenne mporiecca BbIACICHUS KUCIOPOJa HAa CBETY aKBAPUYMHBIMHU
pacTeHUsIMHU.

N3ydeHune ponu peIxJIeHUs 1JId AbIXaHUSI KOPHE.

OBnanenne npuémMaMu BEreTaTUBHOTO Pa3MHOKEHUS pacteHui
(uepeHKOBaHHE TOOETOB, YEPEHKOBAHUE JIMCTbEB U JPYyrue) Ha MpUMEpPE
KOMHATHBIX PACTeHUM (TpaJieCKaHIIMsI, CEHITOus, OCTOHMsI, CAHCEeBbEPA U JIPyTHe
pacTeHus).

OrnpenesieHnEe BCXOXKECTU CEMSIH KYJIbTYPHBIX PACTEHUN U TIOCEB UX B TPYHT.

HaGmronenne 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHHUS B KOMHATHBIX
yCJIOBHSX (Ha mpumMepe (hacoIu WM TTOCEBHOTO ropoxa).

OrnpeneneHue yciaoBUd NpopacTaHUs CEMSH.

7 KIIACC

1. CucremaTudeckue rpynnbl pacTeHui

Knaccuduxanus pactenuii. Bum kak OCHOBHas CHCTEMaTHYECKast KaTerOpusl.
Cucrema pactutenbHoro mupa. Husimire, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pacteHus. OCHOBHBIE TaKCOHBI (KAaTETOpUHM) CHUCTEMATUKH pacTeHuil (LapcTBo,
oTzeN, Kiacc, MOPSAoK, CEMENCTBO, poAd, Bua). VcTopusi pa3BUTHS CHUCTEMAaTUKH,
OIMMHMCAaHKE BUIOB, OTKPHITUE HOBBIX BHIOB. POJIb cicTeMaTHKu B OMOJIOTHH.

Husmme pacrerus. Bopopociau. OOmras XapaKTepHCTHKAa BOJOPOCIEH.
OnHOKIETOUHBIE M  MHOTOKIETOYHBIE 3el€Hble Bojopociu. CTpoeHue u
KU3ZHEACATEIbHOCTh 3€JEHBIX Bojmopociieil. PazMHOXKeHHE 3elIE€HBIX BOAOPOCIEH
(6beciomoe u monoBoe). bypele W KpacHbIE BOJOPOCIH, WX CTPOCHHE H
KU3ZHEACATEIbHOCTh. 3HAUEHUE BOJOPOCIIEH B MPUPOAE U KU3HH YETIOBEKA.

Briciine copoBbie pactenusi. MoxoBuanbsie (Mxu). O0mias xapakTepucTUKa
Mx0B. CTpoeHHe U IKU3HEJAEATENbHOCTh 3€JEHBIX U CPArHoBbIX MXOB.
[Ipucrnoco0ieHHOCTh MXOB K JKU3HM Ha CWIBHO YBIQKHEHHBIX I[OYBaXx.
Pa3MHOXkeHrEe MXOB, IIUKI PAa3BUTHUS HA MpUMEpPE 3€JIEHOTO MXa KYKYIIKHUH JIEH.
Ponp MmxoB B 3a00naunBanuu nouB u TopdpoodpazoBanuu. Mcnonb3zoBanue Topda u
MPOIYKTOB €ro MepepadoTKU B XO3SMICTBEHHOM JI€SITEIbHOCTH YEJIOBEKA.



[TnaynoBuaueie (I1naynsr). XBomeBuanbie (XBoru), [lanopoTHUKOBUIHBIE
(ITamopoTHUKR). O6mmas XapaKTePUCTHUKA. VYcnoxHenue CTPOCHUS
MarnopoTHUKOOOPA3HBIX PACTEHUH MO CpaBHEHUIO ¢ MxaMUu. OCOOEHHOCTH CTPOCHUS
U KU3HEACSATEIBbHOCTH IIJIAyHOB, XBOIIEWM M MAanmoOpOTHUKOB. Pa3mMHOkeHUE
nanopoTHukooOpasubix. [ukn  pasButus manopotHuka. Ponb  ApeBHUX
NManoOpoOTHUKOOOpa3HBIX B OOpa3oBaHUM  KAMEHHOro  yriid.  3HauyeHHe
MarnopOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Briciiue cemennbie pacteHus. ['omoceMennble. OOmiasi XapaKTepHUCTHKA.
XBOMHBIEC pacTeHUsl, X pazHooOpazue. CTpOCHHE U )KU3HEIESITEIIbHOCTh XBOMHBIX.
Pa3MHOXkeHre XBOWHBIX, IUKJI Pa3BUTHS HA MPUMEPE COCHBI. 3HAYEHUE XBOWHBIX
pacTeHuil B IPUPOJIE U KU3HH YeJIOBEKa.

[TokpeiToceMennble  (IIBETKOBBIE) pacTeHus. OOmas XapaKTepHUCTHKA.
OCcoOEHHOCTH CTPOCHHUS U KU3HEIEITCIIbBHOCTH MOKPBHITOCEMEHHBIX KaK Hanbosee
BBLICOKOOPTaHM30BaHHOW TPYMIbl PAacTeHU, HUX TOCIOJCTBO Ha 3emIe.
Knaccudukainus NOKPBITOCEMEHHBIX pacTeHWi: kiacc J[BymosibHBIE W KJacc
Onunononbubie. [IpusHaku kinaccoB. LUk pa3BUTHS TOKPHITOCEMEHHOT'O PACTCHHS.

CemelicTBa TOKPBITOCEMEHHBIX (I[BETKOBBIX) PpAacTeHUN (M3y4darTCs TpHU
CEMEMCTBA PaCTCHUH IO BBIOOPY YUHUTENS C YYETOM MECTHBIX YCIOBUM, MIPU ITOM
BO3MOKHO M3y4yaTh CEMEWCTBA, HE BOLIEAIINE B MEPEUYEHb, €CIIM OHU SIBIISAIOTCS
HauboJee paclpoCTpaHEHHBIMU B JTAHHOM peruoHe). XapakTepHble MPU3HAKH
cemeiictB kiacca JBynonenbie (Kpectonernsie, unu Kanyctasie, Po3onseTHsle,
wi Po3oBbie, MoTbUIbKOBEIE, WU boOoBbIe, [lacinéHoBbie, CI0KHOIIBETHBIE, WU
ActpoBrie) U kiacca OpHomonbHble (JIwneilnble, 3naku, WK MSTIMKOBBIE).
MHoroo6pa3ue pacteHuit. Jlukopactymue npeacTaBuTenn cemeincTs. KynbpTypHbie
IpEeACTaBUTEIN CEMEICTB, UX UCIIOJIb30BAHUE YEIIOBEKOM.

Jlabopamophsie u npaxmuueckue padomeal.

N3ydyenne  CTpoeHUsT  OJHOKJIETOYHBIX  BOJopocieli (Ha  mpumepe
XJIAMUIOMOHA/Ibl U XJIOPEJLUIBI ).

N3ydeHne cTpoeHUs: MHOTOKJIETOYHBIX HUTUYATBIX BOJOpPOCIEH (Ha mpuMmepe
CIIUPOTHUPHI U YIIOTPUKCA).

N3ydeHne BHEITHETO CTPOEHUSI MXOB (Ha MECTHBIX BUAAX).

N3ydeHne BHEUTHEr0 CTPOSHUS TAaIOPOTHUKA MJIU XBOIIIA.

N3ydeHne BHEIIHETO CTPOEHUSI BETOK, XBOM, IIUIIEK U CEMSIH TOJIOCEMEHHBIX
pacTeHuil (Ha mpuMepe eNv, COCHbI WIH JINCTBEHHULIBI).

N3ydeHre BHENTHETO CTPOEHUS TOKPHITOCEMEHHBIX PACTCHHI.

N3yuenne mnOpu3HakoB  TpelcTaBUTeNIed  ceMeucTB:  KpecTonBeTHbie
(Kamyctasie), Poszornsetnrie (Po3oBeie), MoTteuibkoBsie (boGoBbie), [lacnénosrie,
Cnoxnouernbie (ActpoBeie), Jluneitnbie, 3naku (MSTINKOBBIE) HA TepOapHBIX U
HaTypaJIbHBIX 00pa3Lax.



Onpenenenue BUIAOB pacTeHUd (Ha mpuMepe TpEX CEMEICTB) ¢
MCIIOJIb30BAaHUEM OINPECIUTENEH PACTEHUI WM ONPEIETUTENbHBIX KAPTOYEK.

2. Pa3BurtuHe pacTuTEeIbHOr0 MUPA HA 3eMJie

DBOJIIOLIMOHHOE Pa3BUTHE PACTUTENBHOrO0 Mupa Ha 3emie. CoxpaHeHUE B
36MHON KOpE€ pacTUTEIbHBIX OCTATKOB, WX HU3ydeHHUe. «KuBBIE HCKOMaeMbIe)»
pactuTenbHOro napcrea. KusHp pacteHuid B Boje. IlepBbie Ha3eMHbIE pacTeHUS.
OcBoeHME PACTEHUSMH CYIIM. DTambl pa3BUTHS HA3EMHBIX PACTEHUN OCHOBHBIX
CHUCTEMATHUYECKHUX TpyIil. BeiMepiiiue pacTeHus.

IKCKypcuu unu 6u0eo0IKCKypcuu.

Pa3BuTue pactutenbHOro Mupa Ha 3emiie (3KCKypcHus B aJI€OHTOJIOTMUECKUI
WIH KpaeBeIueCKUil My3eil).

3. PacreHusi B NpUPOAHBIX CO001IECTBAX

Pacrenus u cpena oburanus. Jxonorudeckue paktopsl. Pactenus u yciaoBus
HEXUBOU MPUPOJIBI: CBET, TEMIIEpaTypa, Biara, arMochepHbiid Bo3ayx. PacTeHus u
yCIIOBUSL KUBOW MPHUPOABI: MPSMOE U KOCBEHHOE BO3JIEHCTBHE OPraHW3MOB Ha
pactenusi. IIpucnocoGneHHOCTh pacTeHuil K cpene obutaHus. B3anmocssazu
pacTeHuil Mex 1y co00il U ¢ IPyrMMU OpraHu3MaMu.

Pacturensubie cooOmiectBa. BuioBOM cocTaB pacTUTENBHBIX COOOIIECTB,
npeoOianammue B HHUX pacTeHusa. PacrmpeneneHue BUAOB B PAaCTUTEIBHBIX
coobmiectBax. Ce30HHbIC U3MEHEHUS B KU3HU PACTUTENBHOTO coobmiecTBa. CMeHa
PacCTUTENBbHBIX cO00IIecTB. PacTUTENbHOCTD (PaCTUTENbHBIN MTOKPOB) MPUPOIHBIX
30H 3emuu. ®Dropa.

4. PacTreHus M 4eJI0BeK

KynbTypHble pacTeHuss M uX mpoucxoxkiaeHue. LleHTpbl MHOTO0Opazus u
IPOUCXOKACHUSI KYJIbTYPHBIX pacTeHui. 3emuenenue. KynbTypHble pacTeHUs
CEIbCKOXO03MCTBEHHBIX YI'OJIUIi: OBOIIHBIE, IIJI0JI0BO-ATOAHBIE, TOJIEBbIE. PacTeHus
ropojia, OCOOEHHOCTh Topojackoil Qmopsl. Ilapku, necomapku, CKBEpHI,
Oorannyeckue canbl. JlekopaTuBHOE IIBETOBOACTBO. KoMHATHBIE pacTeHws,
KOMHAaTHO€ LIBETOBOACTBO. [lociiencTBusl A€ATENbHOCTH YEIOBEKAa B SKOCHUCTEMAX.
Oxpana pactutrenbHOro Mupa. BoccTaHOBIEHHE YHUCIEHHOCTH PEIKUX BHUIOB
pacteHuii: ocobo oxpansembie npupoansie Tepputopun (OOIIT). KpacHas kuura
Poccun. Mepsl coxpaHeHHs! paCTUTEIBLHOTIO MUPA.

IKeKypcuu unu 6u0eoIKCKypcuu.

N3yueHne cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydenne cOpHBIX paCTEHUN PETMOHA.

5. I'pu0sbl. Jlumaiinuku. bakrepuu

['pube1. O6mas xapakrepuctuka. llnsmounsie rpudsl, WX CTPOCHUE, TUTAHUE,
pocT, pa3mHoxkeHue. ChedoOHbIe M SAJIOBUThIE TpuUOBL. Mepbsl NMpPOPUIAKTUKU
3a00J1€BaHMI, CBA3aHHBIX C TpuOaMU. 3HAYCHUE NUISAOYHBIX FPUOOB B IPUPOIHBIX



coolImiecTBax M KUM3HM 4ejoBeKka. [IpoMbllTIEeHHOE BbIpalllMBaHUE MUIAMOYHBIX
rpuOOB (ILIAMITMHBOHBI).

[InecueBbie rpudsl. poxokeBble rpuObl. 3HAYEHUE TIECHEBBIX U IPOKIKEBBIX
rpubOB B TMpPUPOAE U KU3HM 4YelnoBeka (mumieBas U (apManeBTHYECKas
MIPOMBIIIJIEHHOCTD U JIPYTHE).

[Tapasutnueckue rpudsl. PazHooOpa3ue u 3HaueHue mapa3uTUIEeCKUX rpruodoB
(ronoBHS, cIOpbIHBSA, puTOdTOpa, TPYTOBUK U Apyrue). boprda ¢ 3a0oneBaHusIMY,
BbI3bIBAEMBIMU NAPA3UTUUECKUMHU IPUOAMH.

JInmaiHUKY — KOMIUIEKCHbIE opraHu3Mbl. CTpoeHue numaiHukoB. [Tutanue,
pPOCT U Pa3MHOXKEHHE JIMIIAWHUKOB. 3HAYEHUE JHUIIANHUKOB B MPUPOJE U KUZHU
YyeJioBeKa.

baktepun — nosiaepubie opranu3Mbl. OOmias xapakTepucTHKa OakKTepHil.
bakrepuanvhas kietrka. PasmHoxxenue Oaxtepuii. PacmpocTtpanenue OakTepuil.
PazHooOpa3ue Oaxrtepuii. 3HaueHue OaxkTepuili B MPUPOJHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepuu MU Mepbl MPOPUIAKTUKHA 3a00JIEBAHMIM, BBI3BIBAEMBIX
Oaktepusimu. baktepum Ha ciyxbe y uyenoBeka (B CEIbCKOM XO3SHCTBE,
POMBIIILJIEHHOCTH).

Jlabopamopnusie u npakmuueckue padomel.

N3yuenue cTpoeHus OAHOKIETOYHBIX (MYKOpP) ¥  MHOTOKJIETOUHBIX
(MeHUINILT) TUIECHEBBIX TPHUOOB.

N3yyenue cTpoeHUs MIOAOBBIX TeN MNUISAMOYHBIX T'pUOOB (MU H3Yy4YCHHE
HUIATIOYHBIX TPUOOB HA MYJISIKAX).

N3yuenue cTpoeHus TUITIAHUKOB.

Nzydenne ctpoenus 6akTepuii (Ha TOTOBBIX MUKpOIIpEraparax).

8 KIIACC

1. ZKMBOTHBII OPraHU3M

3o000rUsl — Hayka O >KMBOTHBIX. Paszaensl 300i0ruu. CBs3b 300J0THH C
JPYTUMHU HayKaMU M TEXHUKOM.

OOmue Tpu3HAKKW O KUBOTHBIX. OTIWYUS KUBOTHBIX OT PACTCHUM.
Mmuoroo0pa3sue KuBOTHOTO Mupa. OTHOKIETOUYHBIE 1 MHOTOKJIETOYHBIC YKUBOTHBIE.
@®opma Telna JKUBOTHOTO, CAMMETPHS, pa3MepPhI Tella U IPYTroe.

KuotHas knetka. OTkpbiTHE XKUBOTHOM KJIeTKU (A. JleBeHryk). CTpoeHue
KUBOTHOH KJIETKHM: KJIICTOYHAS MeMOpaHa, OPTaHOWJBI TMEPEIBMKCHUS, SIPO C
SAPBIIIKOM, IMTOIUIa3Ma (MUTOXOHJAPUM, TMUINEBAPUTEIbHBIE U COKPATHUTEIbHbBIC
BaKYyOJIM, JIM30COMBI, KJIETOUYHBIN 1eHTp). [Ipoiiecchl, mpoucxonsiire B KIETKE.
Jlenenue kneTku. TkaHM )KMBOTHBIX, MX pazHooOpasue. OpraHbl 1 CHCTEMbI OPTaHOB
XKUBOTHBIX. OpPraHu3m — €IMHOE LIENOE.

Jlabopamopnuie u npakmuueckue paoomeul.



NccnenoBanne moa MHUKPOCKOIIOM TOTOBBIX MHKPOIIPENAPATOB KIETOK H
TKAaHEN KUBOTHBIX.

2. CTpoeHue U )KM3HEAESATEJbHOCTh OPraHU3Ma KUBOTHOI0

Onopa u [BWXKEHHE JKMBOTHBIX. (OCOOEHHOCTH THMAPOCTATHYECKOIO,
Hapy>KHOTO ¥ BHYTPEHHEro CKeleTa Yy JKUBOTHBIX. llepenBuxenue y
OJTHOKJIETOUHBIX  (aMEOOBHUJIHOE, JKI'YTUKOBOE). MBbIIICUHbIE JBMXKEHUS Y
MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, NTHUI, IJIABAHUE PbIO, JBUKEHUE MO CYIIEe
MO3BOHOYHBIX JKMBOTHBIX (moi3aHue, Oer, xoab0a W npyroe). PrruaxHbie
KOHEYHOCTH.

[Iutanre W NUOIEBapEHHE y KUBOTHBIX. 3HAauyeHHWE NuTaHusd. [luranue u
NUIIEBAPEHUE Yy  MNPOCTEUIINX. BHYTPUIOIOCTHOE W BHYTPHUKJIETOYHOE
NUIIEBAPEHUE, 3aMKHYTas W  CKBO3HAas NUUIEBApUTEIbHAs CHCTEMAa Yy
0ecrio3BOHOYHBIX. [IurieBapuTeNbHBIA TPAKT y MO3BOHOYHBIX, MHUILIEBAPUTEIbHbIC
xene3bl. DepmeHTbl. OCOOEHHOCTH MUIIEBAPUTETBLHOM CUCTEMBI Y TIPECTaBUTENEH
OTPAI0B MJIEKOTTUTAOIIHX.

JlpixaHue JKUBOTHBIX. 3HAUYeHHE JbIXaHusd. [a3000MeH dyepe3 BCIO
NOBEpXHOCTh KieTku. KabepHoe npixanue. HapyxkHble M BHYTpEHHHUE KaOpBbI.
Koxnoe, TtpaxeitHoe, né€royHoe napixanue y ooOutarenedt cymu. OcoOeHHOCTH
KOXHOTO JbIXaHUs. POb BO3IYIIHBIX MEIIKOB Y MTHL.

TpaHcnopT BelIECTB y KUBOTHBIX. POJIb TpaHCHOpTa BEILIECTB B OpraHU3Me
KUBOTHBIX. 3aMKHYTasl U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI Y O€CTIO3BOHOUHBIX.
Cepane, kpoBeHOCHBbIE cocyabl. CHUHHOM W OpPIOUIHOM COCYJbI, KalWJUISPHI,
«JIOKHBIE CepAla» y HoxaeBoro yepBsi. OCOOCHHOCTH CTPOEHUs HE3aMKHYTOM
KPOBEHOCHOW CHUCTEMBI Y MOJUIIOCKOB U HaceKoMbIX. Kpyru kpoBooOpalieHus u
OCOOCHHOCTH CTPOCHHUS CEepJAell y TO03BOHOYHBIX, YCIOKHEHHE CHUCTEMBI
KpOBOOOpAIIICHHS.

BoineneHne y JKMBOTHBIX. 3HAU€HUE BBIJCIEHUS KOHEYHBIX MPOIYKTOB
oOMeHa BemiecTB. COKpaTUTENbHBIE BAKyOIH Y IPOCTEUIINX. 3BE3/14aThIe KJICTKU U
KaHAJbIIbI Y TUIOCKUX Y€pPBEH, BBIJCIUTEIbHBIE TPYOOUKH U BOPOHKHU Y KOJTbYATHIX
yepBed. MalbnurueBbl cocyabl Y HaceKOMbIX. [[ouku (TyJI0BUIIHBIE U Ta30BHIE),
MOYETOYHUKH, MOYEBOM MY3bIphb y IMO3BOHOYHBIX KHUBOTHBIX. OCOOEHHOCTH
BBIJICIICHUS Yy IITULL, CBSI3aHHBIE C ITOJIETOM.

[TokpoBbl Tena y *KUBOTHBIX. [IOKpPOBBI y OECIO3BOHOYHBIX. Y CIIOKHEHUE
CTPOCHHMs KOXKH Yy IO3BOHOYHBIX. Koka kak opraH BeiaeneHus. Ponp Koxu B
terootnavue. [lpousBognsie koxu. CpecTBa MacCUBHOM M aKTHUBHOMW 3alUTHI Y
KUBOTHBIX.

KoopauHanpsa w  peryiasiuus  SKM3HEIEATEIbHOCTH Yy  KUBOTHBIX.
Pa3npaxxuMoCcTh Yy  OJHOKJIETOYHBIX KUBOTHBIX. Takcucel ((poTOTakcuc,
TpooTakcuc, XxeMoTakcuc M Jpyrue Takcucel). HepBHas perymsuus. Hepshas



cuctema, €€ 3HaueHue. HepBHas cucrema y O€CHO3BOHOYHBIX: ceT4yaTas
(nuddysnas), crBonoas, yznosas. HepBHas cucrema y mO3BOHOYHBIX (TpyOuaras):
TOJIOBHOW M CHMHHOM MO3r, HEPBBI. YCIO0KHEHHE T'OJIOBHOIO MO3ra OT phIO 110
Miekonutaromux. [losiBneHne OONBIIUX TOJyIIapuil, KOphl, OOPO3] U W3BUIIMH.
I'ymopanwsHas peryssius. Poib ropMOHOB B ’KU3HH KUBOTHBIX. [10710BBIE TOPMOHEI.
[Tonoroit numopdusm. Opranel 4yBCTB, Ux 3HaueHue. Penentopsl. Ilpocteie u
cinoxHbie ((aceTouHble) riaza y HaceKoMmblX. Opran 3peHus U ciayxa Yy
MMO3BOHOYHBIX, WX YycloxkHeHue. Opranbl OOOHSHHUS, BKyca M OCS3aHUS Y
0ECIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Opran 00KOBOM JTMHUU Y PHIO.

[loBenenne KUBOTHBIX. Bpoxaénnoe wu mnpuoOpeTéHHOE TMOBEIACHUE
(uHCTUHKT u HaydeHue). HayueHue: yciaoBHbIE pedIieKChl, HUMIPUHTUHT
(3aneyatnenue), uHcauT (moctuxenue). [loseaenue: nuieBoe, 0OOPOHUTEIBHOE,
TEeppUTOpUANIbHOE, OpayHoe, uccieaoBarenbckoe. CTUMYIbI TOBEACHUS.

Pa3smHoxeHHe W pa3BUTHE KUBOTHBIX. becrnosioe pa3MHOXKeHHE: JeleHHe
KJIETKW OJTHOKJIETOYHOTO OpraHu3Ma Ha JBe, I0YKoBaHue, pparmMenrtanus. [lonosoe
pasmHoxeHue. [IpenmyiecTBo mMonoBoro pasMHOXeHHs. [looBbie Kenesbl.
Anynuku u ceMeHHUKH. [losoBbie kineTku (rameTsl). OIMIOAOTBOPEHHE. 3UTOTA.
[TapTenorenes. 3apojsieBoe pazsutue. CTpoeHue sifia nruiibl. BHyTpuyTpo6HOE
pa3BUTHE MJIEKOMTUTAIONIUX. 3apoibliieBbie 000mouku. [InaneHTa (1eTckoe MeCTo).
[Tynounsiii kanatuk (mynoBuHa). [locTomMOpuoOHaNIbHOE pa3BUTHE: MPAMOE,
Henpsimoe. Metamopdo3 (pa3BUTHE C MPEBPALEHUEM ): TIOTHBIN U HETIOTHBIN.

Jlabopamopnsie u npaxmuueckue padomeal.

O3HakoOMJIEHHE C OpraHaMiy ONOPbI U JBUKEHUS Y )KUBOTHBIX.

N3yuyenue cnocoOOB MOTJIONICHUS UK Y dKUBOTHBIX.

N3yuenue cnocoOOB AbIXaHUS y )KUBOTHBIX.

O3HakoOMJIEHHE C CUCTEMaMH OPTaHOB TPAHCIIOPTA BEIIECTB Y JKUBOTHBIX.

N3ydeHne NOKpOBOB Tela y KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

dopMupoBaHUE YCIOBHBIX PEIICKCOB Y aKBAPUYMHBIX PHIO.

CrpoeHue fiflla ¥ pa3BUTHE 3apOAbIIIA NTULIBI (KYPHUILbI).

3. CucreMaTH4ecKue rpynnbl ;KMBOTHBIX

OCHOBHbIE KaTErOpMU CHCTEMATUKH JKUBOTHBIX. Bua kak oOCHOBHas
cUcTeMaTH4ecKasi kKareropus >KMBOTHBIX. Kiaccudukanus xuBoTHBIX. CucTtema
AKUBOTHOTro Mupa. CucTeMaTHYeCKUe KaTerOpuH KUBOTHBIX (LIAPCTBO, THII, KJAcc,
OTpsiZi, CEMENCTBO, POJ, BHJ), HUX COINOJYMHEHHE. buHapHas HOMEHKJIATypa.
OTpakeHue COBPEMEHHBIX 3HAHUN O MPOUCXOXKACHUU U POJCTBE >KUBOTHBIX B
KJIacCU(UKAIIUU KUBOTHBIX.

OIHOKJIETOYHBIE KUBOTHBIE — MpocTeiimne. CTPOCHHE U KU3HEACATETbHOCTD
npocteiimux. Mecroodutanue u o6pa3 xu3Hu. (OOpa3oBaHUE UUCTHI MpU



HEONAronpusTHBIX YCIOBUAX cpeabl. MHoroo0Opasue mnpocTEeHIINX. 3HAaYeHHUE
NpPOCTEHIINX B MPUPOJE MU KU3HHU uejoBeka (0Opa3oBaHHE OCAJOYHBIX MOPOJ,
B0O30yauTeNnM 3a00eBaHui, CUMOMOTHYECKHE BUABI). [TyTH 3apakeHus yenoBexka u
Mepbl TPO(UIAKTUKH, BBI3bIBAEMbIE OHOKJIETOYHBIMU )KMBOTHBIMU (MAJIIPUHAHBIHI
TJ1a3MOJIUHN ).

Jlabopamopnsie u npaxmuueckue padomal

UccnenoBanue cTtpoeHuss HHQPYy30puu-Ty(denbku U HaOmrojeHue 3a eé
nepeaBkeHreM. M3ydyenue xeMoTakcuca.

MHuoroo0pa3ue npocTelmux (Ha rOTOBBIX MpenapaTax).

N3roToBiienne Moienu KIeTKU npocteifiero (aMéonl, HHGY30pUU-TyPebKu
U JIPyroe.).

MHoOrokJ/jieTo4Hbie ’KMBOTHBIE. KumeyHonosiocTHble. Oo6mmas
xapakTepuctuka. Mecroooutanue. OCOOEHHOCTH CTPOEHUS U KU3HEAESITEIbHOCTH.
DKToZepMa U SHTOJIepMa. BHYTPHUIIONOCTHOE U KIIETOYHOE TMepeBaprUBaHUE MMUIIH.
Perenepanusi. Pednekc. becnonmoe pasmuoxenue (moukoBanue). IlomoBoe
pasmHoxenue. ['epmadponutusm.  PaznenpHOmosble  KHUILIEYHONOJIOCTHBIE.
MHuoroo0Opa3ue KUIIeYHOIOJIOCTHBIX. 3HAYEHUE KHUIIIEYHOIOIOCTHBIX B MPUPOJIE U
KU3HU YyenoBeka. KopanioBbie MOIUITBI M UX POJIb B pud0ooOpa3oBaHUU.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne CTpPOCHHS MPECHOBOAHOM THUAPBI M €€ NEpeABUKEHUS
(IIKOJIBHBIA aKBAPHUYM).

HccnenoBanre mnuTaHus THAPHI JadHUSIMH M IUKIONAMH  (IIKOJBHBIH
aKBapUyM).

N3roroieHne MoJI€IM TPECHOBOIHOMN THPHI.

Ilnockue, KpyrJble, KoJb4yaTble 4YepBU. OOmas XapakTEepUCTHKA.
OCcOOEHHOCTH CTPOCHHS U JKU3HEACATEIHHOCTU TUIOCKUX, KPYTJIBIX U KOJIbYATHIX
yepBel. MHoroob6pasue uepBeil. [lapasuTudeckue IUIOCKHE W KPYIJIBIC YEPBH.
[{ukabpl pa3BUTHA MEYEHOUHOIO COCANbBIIMKA, OBIYBErO IIETHS, YeJIOBEUECKOMH
ackapunbpl. YepBH, HX NPUCIIOCOONEHHUS K MapasuTU3My, BpEl, HAHOCHUMBIH
YeJIOBEKY, CEIbCKOXO3SMICTBEHHBIM pACTEHHUSM W JKUBOTHBIM. Mepsl 110
NPEAYNPEXKICHAIO 3apaK€HUs Napa3sUTUYECKUMH 4YepBsiMu. Ponp uepBell Kak
mo4yBooOpa3oBaTeei.

Jlabopamopnuie u npakmuueckue padomeul.

HccnenoBaHnue BHEIIHErO CTPOEHUs JO0XKAeBoro d4epss. HaOmropenue 3a
peaknuen J0KIEBOro YEPBS Ha pa3ApaKUTEIH.

HccnenoBaHnue BHYTPEHHETO CTPOEHHS JOKIAEBOTO 4YepBs (Ha TOTOBOM
BJIQXKHOM IIpenapaTe 1 MUKpOIIpenapare).

N3yuenne mnpucnocoOieHnd MNapa3uTUUECKUX YepBed K MapasuTusMy (Ha
TOTOBBIX BJIQXKHBIX U MUKPOIPENapaTax).



Ynenucronorue. OOmas xapakrepuctuka. Cpeasl xu3HU. BHemiHee u
BHYTPEHHEE CTPOCHHE  WIEHHUCTOHOTMX. MHoOroo6pasue  YIEHHCTOHOTHX.
IIpencraBurenu Kiaccos.

PakooOpaznbie. OCOOCHHOCTU CTPOCHUSI U )KU3HEIESITEIbHOCTH.

3HaueHne pakooOpa3HbIX B MPUPOJIE U KUZHU YEIOBEKa.

[TaykooOpazubie. OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIIBHOCTH B CBSI3H C
KU3HBIO Ha cymie. Kienm — Bpenutenu KyJbTypHBIX PacCTeHUN U Mephl 0OPHOBI C
HumH. [lapazutudeckue Kiemu — BO30YAUTENN U IEPEHOCYMKU OTIACHBIX 00JIE3HEH.
Mepsl 3amuThl OT Kienieil. Ponp kiemieil B mouBooOpa3oBaHMH.

Hacekomble. OcoOeHHOCTH CTPOEHUS U KU3HEAEITeNbHOCTH. PasMHoOXeHue
HACEKOMBIX M TUTIBI pa3BuTHs. OTpsasl HaceKOoMbIX: [IpsiMoKpbLIbIe, PABHOKPBLIBIE,
[Tonyxxectkokpbuibie, Yemryekpouibie, Kectkokpbuibie, I[lepenoHyaToOKphUIbIE,
JIBykpbuible U npyrue. Hacekombie — MEepeHOCUMKH BO30YAUTENCH U Tapa3uThl
YeJioBeKa M JOMAITHUX KUBOTHBIX. HacexkoMble-BpenuTenu caga, oropojaa, moisl,
neca. HacekoMble, cCHUKAroOIIMEe YUCICHHOCTh BpenuTeneit pactenuil. [loBenenue
HACEKOMBIX, HMHCTHHKTBI. Mepbl IO COKpAIICHUI0 YHUCIEHHOCTH HACEKOMBIX-
BpeauTereii. 3HaueHNe HAaCEKOMBIX B MIPUPOJC U )KU3HU YeJIOBEKA.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBaHne BHEIIHETO CTPOEHUSI HACEKOMOTO (Ha IPUMEPE MANCKOTro KyKa
VI APYTUX KPYIHBIX HACEKOMBIX-BPEAUTENECH).

O3HakoMIIEHHE C PAa3IMYHBIMU THIIAMU PAa3BUTHUS HACEKOMBIX (Ha TpUMeEpe
KOJUIEKITU ).

Mosnocku. OOmas  xapakTepucThka. MecTooOMTaHHUE  MOJUTIOCKOB.
CtpoeHHE U TIPOIIECCHl >KU3HENESITEIbHOCTH, XapaKTepHbIE ISl OPIOXOHOTHUX,
JIBYCTBOPYATHIX, TOJOBOHOTHX MOJITIOCKOB. YepThl  MPHCIOCOOJIIEHHOCTH
MOJITIOCKOB K cpene ooOutanus. PazmMHokeHHe MOJUTIOCKOB. MHoroo0Opasue
MOJUTIOCKOB. 3HaY€HHUE MOJUTIOCKOB B IMIPUPOAE U )KU3HU YETIOBEKA.

Jlabopamopnbsie u npakmuueckue padomul.

HccnenoBanne BHENIHErO0 CTPOEHUS PAKOBUH NPECHOBOAHBIX U MOPCKUX
MOJUTIOCKOB (PaKOBHHBI 0€33y0OKH, TIEPIOBUIIBI, IPYJOBUKA, KATYIIIKU U APYTHE).

XopaoBble. OOmas XapakTepPUCTHKA. 3apOJbIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucrematnueckue rpynnbel xopaoBbiX. Ilogtun becuepennbie (IaHUETHHK).
[Tonrun Yepenusie, nim [103BOHOYHBIE.

Pp10b1. O0m1as XapakrepucTuka. MecTooOnTaHne M BHEITHEE CTPOCHHUE PHIO.
Oco0eHHOCTH BHYTPEHHETO CTPOCHHMS U IMPOLIECCOB KU3ZHEACSITEIbHOCTH.
[TpucniocoOneHHOCTh phIO K ycnoBUsM obOutaHus. OTiHuus XPSAMIEBBIX PHIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE M MUrpaluss psild B OPUPOIE.
MHoroo0pa3ue pbl0, OCHOBHBIE CUCTEMATHYECKUE TPYNIbl phl0. 3HaueHUE PHIO B
MIPUPO/JIE U KU3HU YesloBeKa. X035UCTBEHHOE 3HaUYE€HUE PhIO.



Jlabopamopnsie u npakmuueckue padomeal.

HccnenoBanre BHEIIHETO CTPOCHMSI M OCOOEHHOCTEH MEepeNBUKEHUST PHIOBI
(Ha mpuMepe KUBOM pHIObI B OaHKE C BOAOK).

UccnenoBanre BHYTPEHHETO CTpPOEHUsI pbIObI (Ha TMpuUMepe TOTOBOTO
BIIQYKHOTO Tpernapara).

3emuoBoaHbIe. OOmas xapakrepuctuka. MecTooOUTaHHE 3E€MHOBOIHBIX.
OcobenHoctu BHEIIHETO u BHYTPEHHETO CTpOEHHUS, MPOLIECCOB
KUBHEACATEIbHOCTH, CBSI3aHHBIX C  BBIXOJOM 3€MHOBOJHBIX Ha  CYIIY.
[Tpucnoco6eHHOCTh 36MHOBOIHBIX K JKM3HU B BOJIE W Ha cyile. PasmMHOXeHue u
pa3BUTHE 3€MHOBOJIHBIX. MHOroo0Opa3ue 3eMHOBOJHBIX U MX OXpaHa. 3HAUYCHUE
36MHOBO/IHBIX B MPUPOJIE U )KU3HU YETIOBEKa.

IIpecMbikarommuecs. O6mmas XapaKTepUCTHUKA. MecrooOuTanue
npecMbIKaromuxcsi. (OCOOEHHOCTH  BHEIIHEI0O U BHYTPEHHETO  CTPOCHUS
npecMbikatonuxcs.  [Iporecchl  xu3zHenesaTeabHOCTH.  [IpucmocoOIeHHOCTh
NPECMBIKAIOIIMXCS K  JKU3HM Ha  cyme. Pa3MHOXEHHWE U pa3BUTHE
npecMbikaronmxcs. Perenepanus. MHOoroo0pasue mpecMbIKAIOIUXCs M UX OXpaHa.
3HavYeHUE TPECMBIKAIOIIUXCS B PUPOJIC U )KU3HU YeIOBEKa.

HTunebl. O6mas xapakrepuctrka. OCOOCHHOCTH BHEUTHErO0 CTPOCHHS IITHII.
Oco0EHHOCTH BHYTPEHHETO CTPOCHUS W MPOLIECCOB YKU3ZHENEATETbHOCTH TMTHII.
[Ipucnoco6nenust nruil k nonéty. [loBenenne. PasMHOXeHUEe U pa3BUTHE NTHII.
3a0ota o motoMcTBe. Ce30HHBIE SIBICHHS B JKM3HU MTUL. MUTrpanuu MNTUL, UX
uzydeHre. MHorooOpaszue NTHI. DKOJOTHYECKHE Tpymibl NTuil (1o BEIOOPY
YUHTEIIA Ha IPUMEPE TPEX IKOJOTHUECKUX TPYIIL C YUYETOM paCHpOCTPAHEHHS ITHIL
B peruone). [Iprucrnoco0aeHHOCTh NTHUIl K PA3TUYHBIM YCIOBUSM CpeJlbl. 3HAUCHHE
NTULl B IPUPOJE U )KU3HU YEJIOBEKA.

Jlabopamophsie u npaxmuyeckue padomeal.

HccnenoBanne BHEIIHETO CTPOCHMS U NIEPHEBOr0 MOKPOBA NTUI] (HA IpUMEpE
yyuesia NTUL U Habopa NepheB: KOHTYPHBIX, TYXOBBIX U MyXa).

HccnenoBanre 0COOCHHOCTEN CKEeTa NTHLBL.

Muekonurarouue. Ob6mas XapaKTEePUCTHUKA. Cpenpl KU3HU
MiekonuTaromux. OCOOEHHOCTH BHEUIHEr0 CTPOEHHSI, CKeJIeTa U MYCKYJaTyphl,
BHYTPEHHEr0 CTpoeHMs. lIpomecchl KU3HEAEATENbHOCTU. Y CJI0KHEHUE HEPBHOU
cuctembl. [loBenenne miekonutatomux. PasmMHOXeHHMe W pa3BuTue. 3abota o
ITOTOMCTBE.

[lepBo3Bepu. Opnompoxoansie (siliiexknanymue) u CymyaTbie (HH3LIUE
3Bepu). IlnaneHTapubie MiekomuTarone. MHoroo6pasue MIIEKOMUTAIIUX (110
BBEIOOPY YUUTENS U3YJarOTCs 6 OTPSA0B MICKOTHUTAIONINX HA TIPUMEPE IBYX BUIOB
u3 Kaxaoro orpsiaa). Hacekomosinubie u Pykokpsuibie. ['pbi3yHbl, 3aiiiieo0pasHele.



Xumneie. Jlactonorue u KurooOpaszueie. [TapHokonsiTHble 1 HenmapHOKOIBITHBIE.
[Tpumatel. CemeiicTBa oTpsiga XulIHbIE: cO0auby, KOUIa4bH, KyHbH, MEJIBEKbU.

3Ha4YeHUE MIIEKOMUTAKONIMX B IPUPOJIE U JKU3HU YEJIOBEKa. MIleKoMTaromue
— IEPEHOCYUKH BO30yIuTENel onmacHbIX 3a00eBaHuil. Mepbl 00pbObI C IpbI3yHAMU.
MHuoroo0Opa3ue MJIEKOMUTAIOIIKUX POJHOTO Kpasi.

Jlabopamopnsie u npakmuueckue padomeal.

Hccnenosanrie 0coOEHHOCTEN CKeNleTa MIEKOIMUTAIOIIUX.

UccnenoBanne ocoOeHHOCTEN 3yOHON CUCTEMBI MIIEKOTTUTAIOIIUX.

4. Pa3BuTHe )KUBOTHOrO MUpa Ha 3emuie

OBOJIIOIIMOHHOE pPa3BUTHE JKUBOTHOIO MHpa Ha 3emie. Y CIIOXKHEHUE
KUBOTHBIX B IpOLECCE 3BOJNIOLMU. [[0KazaTenbCcTBa 3BONIOLMOHHOIO PA3BUTHS
*KUBOTHOTrO Mupa. [laneontonorus. Mckonaemble OCTATKU )KUBOTHBIX, UX U3yUYEHUE.
Metoasl HW3ydeHHsS UCKOMAEMBIX OCTaTKOB. PecTtaBpaius JIpeBHHX >KWUBOTHBIX.
«OKuBbIE NCKOMAEMBIEY» JKUBOTHOTO MHUpA.

Kuszub XUBOTHBIX B Bojie. OHOKIETOUHBIE >KUBOTHBIC. [IpoucxoxeHue
MHOTOKJIETOUHBIX >KHMBOTHBIX. (OCHOBHBIE 3Tallbl SBOJIIOIUU OECIIO3BOHOYHBIX.
OcCHOBHBIE ATallbl YBOJTIOLUH TO3BOHOYHBIX )KUBOTHBIX. BhIMepIIie )KUBOTHBIE.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBaHne NCKOMaEMbIX OCTATKOB BRIMEPIINX KUBOTHBIX.

5. JKuBoTHBIE B IPUPOAHBIX COO0IIECTBAX

JXKuBoTHbIe U cpena oOuTanus. BinusiHue cBeta, TeMnepaTypbl U BIaXXKHOCTH Ha
KUBOTHBIX. [IprcrocoOIeHHOCTh JKUBOTHBIX K YCIIOBUSIM Cpebl OOUTAHMS.

[lomynsuuu >kMBOTHBIX, X XapaKTepUCTUKHU. OMHOYHBIN U IPYIIIOBOM 00pa3
KU3HUA. B3auMOCBSI3M KMBOTHBIX MEXIY COOOM M C JAPYrMMH OpraHu3MaMu.
[TumeBbie cBS3M B MPUPOIHOM coobiiecTBe. [IuieBbie ypOBHH, SKOJIOTUYECKAS
nupamuaa. IKOCHUCTeMa.

KuBoTHBIA MHUP HOPUPOAHBIX 30H 3emiau. (OCHOBHbIE 3aKOHOMEPHOCTHU
pacrpeneneHus )KUBOTHBIX Ha riaHeTe. DayHa.

6. 7KMBOTHBIE H Ye/10BeK

Bo3zaeiicTBue 4yenoBeka Ha KUBOTHBIX B MPUPOAE: MPSMOE M KOCBEHHOE.
[IpombiciiOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BelleHne nmpombIcia >KUBOTHBIX
Ha OCHOBE Hay4YHOI'O IMOAX0Aa. 3arpsiI3HEHNE OKPYIKAIOLIEH CPEIbI.

OnomanrHuBaHue >KUBOTHBIX. CeseKius, MOpoJbl, UCKYCCTBEHHBIM OTOOD,
JIUKHUE TIPEJKU AOMAIIHUX >KMBOTHBIX. 3HAUEHUE JIOMAIHUX >KUBOTHBIX B KU3HU
yenoBeka. JKUMBOTHBIE CEIIbCKOXO3SUCTBEHHBIX yroauid. Mertoasl OOpbOBI €
KUBOTHBIMU-BPEIUTEIISIMHU.

I'opon kak oco0ass HWCKYCCTBEHHas Cpeaa, CO3JaHHas YEJIOBEKOM.
CUHaHTPOIHBIE BUJIBI XKUBOTHBIX. YCIOBUS WX 00OUTaHUs. becno3BOHOYHBIE U
MMO3BOHOYHBIE JKUBOTHBIE TOpojAa. AJANTalusl >KUBOTHBIX K HOBBIM YCIIOBHSIM.



PexpeanimoHHBI @pecCc Ha JKUBOTHBIX JUKUX BHIOB B YCIOBHUAX TIOpOJA.
besnanzopHble nomaninue )XUBOTHbIE. [TuTOMHUKHN. BoccTaHOBIEHNE YHCIIEHHOCTH
pPEAKUX BUAOB JKUBOTHBIX: 0c000 oxpaHsieMmble npupoansie Teppuropun (OOIIT).
Kpacnas kaura Poccun. Mepsl coxpaHeHus ;)KUBOTHOT'O MUpa.

9 KITIACC

1. YeoBeK — 0MOCONMAJILHBIN BH/I

Hayku o udenoBeke (aHatomusi, (hU3UOJIOTHS, MCHUXOJIOTHS, AHTPOIOJOTHS,
TUTUEHA, CaHUTapus, OJKOJOTHUS YelioBeKa). MeTOoJbl H3y4YeHUs OpraHu3Ma
YeJIOoBeKa. 3HAUYEHUE 3HAHMM O YEJIOBEKE ISl CAMOIIO3HAHUS W COXPaHEHHUs
3110poBbsi. OCOOEHHOCTH YeIOBeKa Kak OMOCOIUATBHOIO CYIIECTBA.

Mecto 4enmoBeKa B CHUCTEME OPraHMYecKoro mupa. YenoBek Kak 4YacThb
npupoapl. CHUCTEMATHYECKOE TOJIOKEHNE COBPEMEHHOr0O uesoBeka. CXOICTBO
YyesoBeKka ¢ MiekonuraromuMu. OTIHYHE YelIOBEKa OT MpUMartoB. J[okazarenbcTBa
KMBOTHOTO MPOUCXOXKJICHUSI 4YesioBeKa. UenoBeK pasyMHbIA. AHTPOMNOTEHE3, €ro
sTambl. buonormdyeckue u couMalibHbIe (PAKTOPHI CTAHOBJICHUSI YeEOBEKa.
UYenoBedeckre pachl.

2. CTpyKTypa OpraHusMa 4eJji0BeKa

Crtpoenrie U XUMHUYECKHI cocTaB KiIeTku. OOMEH BEIIECTB U MPEeBpaIllCHUE
SHEPruu B KieTke. MHOroobpasue KIEToK, ux jaeiieHue. HykjienHOBbIE KUCIOTHI.
I'ensl. XpomocoMbl. XpoMOCOMHBIM Habop. Mwurto3, meio3. ComaTuyeckue u
noJioBble KJeTKU. CTBOJIOBbIE KIETKU. THUNBI TKaHE OpraHu3Ma 4YeJoBeKa:
AIUTENUAIbHBIE, COCUHUTENbHbIC, MbIIICUHbIE, HEpBHAs. CBONCTBA TKaHEH, HUX
¢ynkiuu. Opradsl ¥ CUCTEMBI OpranoB. OpraHu3M Kak eIMHOE 1esoe. B3anMocBs3b
OpraHOB U CHUCTEM KaK OCHOBA TOMEOCTa3a.

Jlabopamopnsie u npaxmuueckue padomeal.

N3ydyeHrne  MUKPOCKONMUYECKOI'O  CTPOEHUS  TKaHed  (Ha  TOTOBBIX
MUKpOTpenaparax).

Pacno3naBanue opraHoB U CHCTEM OPraHOB Y€JIOBEKA (110 TabauIam).

3. HeiiporymopaJjbHasi peryJisiuus

HepBnas cucrema yenoBeka, €€ opranusanus 1 3HaueHue. HelpoHbl, HEPBBIL,
HepBHBIC Y31bl. Pediexc. Pednexkropras myra.

Peneniroprl.  JIByxHEeWpoHHBIE W TpPEXHEUPOHHBIC pe(IeKTOPHBIE TYTH.
CrnmHHON MO3T, ero cTpoeHue U QyHKIuH. Peduexcel cnuaHOoro Mosra. ['omoBHOM
MO3T, ero cTpoeHue u ¢yHKiuu. bonbmme mnomymapus. Pednexchl TogoBHOTO
Mo3ra. besycnoBHble (BPOXKIEHHBIE) W YCIOBHBIE (MPUOOpETEHHBIE) pedIIeKCHI.
Comarnueckas HepBHasi cucrema. BeretatuBHasi (AaBTOHOMHAs) HEpBHAsl CHCTEMA.
Hepsnas cucrema kak eauHoe 1enoe. Hapymienust B paboTe HEpBHON CUCTEMBI.

I'ymopanpHas perynsauuss (yHKIUHA. ODHIOKpUHHas cucteMa. JKelessl
BHYTpEeHHEW cekpeuuu. JKemespl cMemaHHOW cekpeunu. ['OpMOHBI, UX pOIb B



perynsuuu Gu3nonoruyeckux GyHKIMN opraHusma, pocta u pazputusi. Hapymenue
B paboTe 3HAOKPHUHHBIX Xken€3. OcoOeHHOCTH pedIEKTOPHOM U T'yMOpanabHOM
perynsuuu GyHKIUI opraHusma.

Jlabopamopnsie u npaxmuueckue padomal.

N3ydeHne rogoBHOTO MO3ra uejioBeKa (1Mo MyJIsiKaM).

N3ydenne namMeHeHus: pa3mMepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa u ABHKEHHE

3HaueHue OMOPHO-JIBUraTeabHOro anmnapara. CKeneT 4eaoBeKa, CTPOEHUE ero
otnenoB U pyHkImu. KocTu, uX XuMU4eCcKuii coctas, ctpoenue. Tumbl kocteid. Poct
kocteld B mmHy u TtonmuHy. CoemuHenune kocted. Ckener royioBel. Ckener
TynoBuia. CkejaeT KoHeYHocTed M UX MmosicoB. OCOOEHHOCTU CKeJeTa YeJOBeKa,
CBSI3aHHBIE C MPSMOXO0XKJICHUEM U TPYJIOBOU JE€ATEIBHOCTHIO.

Mpeimeynass cuctema. CTpoeHue W (YHKIIMU CKEJNETHBIX Mblill. Pabora
MBI CTaTUYECKass W JWHAMHUYECKAs, MBIIIIbl CrudaTeaM | pasrudaTesu.
Yromnenue Mo, ['unongunamust. Poibs ABUraTeibHON aKTUBHOCTH B COXPAHCHUU
310POBBA.

Hapymienuss omopHo-aBUTaTEIbHON CUCTEMBl. Bo3pacTHble W3MEHEHUS B
ctpoennn kocted. Hapymienne ocanku. [lpegynpexaeHue UCKPUBICHUS
MO3BOHOYHHMKA U pa3BUTHUA MiockocTonus. [Ipodunaktuka TpaBmarusma. [lepBas
NOMOIIb MPYA TPAaBMax OMOPHO-ABUTATEIBHOTO aIlapara.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne CBOWCTB KOCTH.

N3ydeHne cTpoeHust KocTer (Ha MyJIsKax).

N3ydenue cTpoeHus MO3BOHKOB (Ha MYJISIKaX).

Omnpenenenre rHOKOCTH MO3BOHOYHUKA.

N3mepenue Macchl U pocTa CBOEro0 OpraHu3Ma.

N3yueHue BIUSIHUS CTATUYECKOM M JTMHAMUYECKOW HAarpy3KH Ha yTOMIICHHUE
MBIIIII.

BrlisBieHue HapylIEHUS] OCAHKH.

Ornpenenenue NpU3HAKOB IIOCKOCTOIHS.

Oxka3zaHue nepBOil NOMOILH MPU MOBPEKICHUH CKEJIETa U MBI,

5. BHyTpeHHsisl cpeaa opraHusma

Buytpennsiss cpenma u e€ QyHknuu. DopMeHHBIE DJIEMEHTHI KpPOBH:
SPUTPOLIUTHI, JIEUKOIUTH U TpOoMOOUUTH. ManokpoBue, ero npuunHbl. KpacHblit
KOCTHBIM MO3T, €ro poJib B opranu3Me. [lnazma kposu. [locTositHCTBO BHYTpEeHHEN
cpeasl (romeoctas). CBEprTbiBaHMe KpoBH. ['pynmbel KpoBu. Pesyc-gaktop.
IlepennBanne kpoBu. JJOHOPCTBO.

Nvmynuter u  ero Buabl. @DakTopbl, BIUSIOMIME HA UMMYHUTET
(mpuoOpeTéHHbIE MMMYHOJAC(PUIUTHI): pagualMOHHOE OOJIydeHUEe, XUMUUYECKOEe



OTpaBJI€HUE, T'OJO0JIaHKEe, BOCHAJeHHe, BUpYyCHble 3a0oneBanusi, BUY-undekus.
BunoukoBas xenes3a, TuM@paTHUYEeCKUe y3Jibl. BakMHbl U J1e4eOHbIE CHIBOPOTKHU.
3nauenue padot JI. [lactepa u M1.J. MeuHnukoBa 1o u3y4eH1I0 UMMYHUTETA.

Jlabopamopnsie u npaxmuueckue padomal.

N3ydeHne MHKPOCKONMYECKOTO CTPOEHUS KpPOBHU YEJIIOBEKA M JIATYLIKH
(cpaBHEHHE) Ha TOTOBBIX MUKpOIIpenaparax.

6. KpoBooOpamenue

Oprausl kpoBooOpaieHusi. CtpoeHue u padorta cepana. ABTOMaTU3M cepla.
CepaeuHblil UK, €70 AJIUTENbHOCTh. BONbIIONH U Majblii KpyTd KpOBOOOPAILICHHUS.
JIBuxenue kpoBu no cocynam. Ilynsc. Jlumdaruueckas cucrema, TMMEPOOTTOK.
Perynsinus nesTenbHOCTH cepAlla U cocyAoB. ['mrueHa cepacyHO-COCYIUCTOM
cuctemsl. [Ipodunaktuka cepaedHo-cocyaucTeix 3abosieBanuil. IlepBas momorub
IPU KPOBOTEUYECHUSX.

Jlabopamopnbsie u npakmuueckue padomut.

N3mepenue KpoBSIHOTO JaBJIEHUS.

Onpenenenue myjabca M YWCIA CEPAECYHBIX COKpAUIEHWH B MOKOE U TOCIIE
JI03UPOBAHHBIX (PU3NUYECKUX HATPY30K Y UEJIOBEKA.

IlepBast nomo1b PU KPOBOTEUECHHUSIX.

7. JlpIxaHue

Jbixanue u ero 3HaueHue. Opransl ApixaHus. JIErkue. B3aumMocBs3b CTpOCHHUS
1 QyHKIUI OpraHoB AbIXxaHUs. ['a3000MeH B JErkux U TKaHsaX. JKu3HeHHast EMKOCTh
n€rkux. MexaHu3Mmsl AbIxaHus. J{bIXaTelIbHbIC ABUKEHUSA. Perysauus qpIXaHusl.

NHdexunonHble 00J€3HHU, Nepefaroliuecs 4epe3 BO31yX, IpeaynpexIeHue
BO3JIYIITHO-KaIleIbHBIX ~ WH(pekumii. Bpen  TabakokypeHHs, yHnoTpeOeHUS
HapKOTHYECKUX M IICUXOTPONHBIX BemecTB. Peannmanms. OxpaHa BO3AYIIHOMN
cpenbl. Oka3aHue nepBOi NOMOIIY IIPH MOPAXKEHUHN OPTaHOB JbIXaHUS.

Jlabopamopnbsie u npakmuueckue padomul.

N3mepenne o6xBaTa IrpyIHOM KJIETKH B COCTOSIHUU B/I0XA U BbIIOXA.

Omnpenenenue 4acToThl AbIxaHusd. BriusHue paznuuHbix (akTOpoB HA YaCTOTY
JbIXaHUS.

8. IluTaHue U muUIeBaApeHHE

IIutarenbHble BelleCTBA M MUIIEBBIE MPOAYKTHL. IIuTaHWe M €ro 3HaycHue.
[TumeBapenue. Opranbl MUIIEBAPEHUS, UX CTpOeHUE U PYHKIMH. DEPMEHTHI, UX
poJib B nuiueBapeHuH. [lumeBapenue B poToBOM MOJOCTH. 3yObl U yXOJ 32 HUMH.
IInmeBapenue B JKelyAke, B TOHKOM M B TOJICTOM KHIIEYHHMKe. BcacweiBanue
IIATATEIbHBIX BelecTB. BecackiBanue Boabl. [InmeBapuTenbHbIe KeEJIE3bl: IEYEHb U
MTOKEITYIOYHAS KEJe3a, UX POJb B UIIEBAPEHUN.



MukpoOruoM 4YeloBeKa — COBOKYMHOCTh MHUKPOOPTaHU3MOB, HACEISIONINX
OpraHu3M 4eJjioBeka. Perynsums numeBapeHus. MeToabl H3y4eHUs OpPraHOB
nuuieBapenus. Padboter W.I1. TTaBnosa.

['uruena nwuranusa. IlpenynpexaeHUE TIUCTHBIX U KEITYJOYHO-KUIIEYHBIX
3a00eBaHUil, NUIIEBBIX OTpaBICHUN. BiusHue KypeHus u ajkorojig Ha
MUILIEBAPEHHUE.

Jlabopamopnbsie u npakmuueckue padomeal.

Uccnenoranue neiicTBrs GepMEHTOB CIIOHBI HA KpaxMaJl.

HaGmonenue neiicTBUS Kemy0UYHOTr0 COKa Ha OCJIKU.

9. OOMeH BellecTB M NpeBpalieHle JHePIruU

OOMeH BelIeCTB U TMPEBpaIllEHUE OJHEPrud B OpraHuU3MEe YeJIOBEKa.
[Tnactrueckuit u sHepreruueckuit oomMeH. OOMEH BOJIBI U MUHEPAJILHBIX COJIEH.
OO6MeH 0enkoB, YTIIEBOJIOB U KUPOB B opranu3Me. Peryinsius ooOMeHa BelecTB U
MpEBpAILICHUS YSHEPTUH.

Butamunbel 1 UuX podib s opranusma. llocTyrmieHue BUTaMUHOB C MUIIEH.
CuHTEe3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U THIIOBUTAMUHO3bI. COXpaHeHuE
BUTAMUHOB B MUIIIE.

Hopwmel u pexum nutanus. PannonanbHOe mUTaHuEe — (HAKTOP YKPEIICHUS
310poBbs. Hapyiienre oOMeHa BelecTs.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne coctaBa NpOAYKTOB IIUTAHUS.

CocraBiieHHE MEHIO B 3aBUCHUMOCTH OT KAJIOPUHHOCTHU MHUILIH.

CniocoObl coOXpaHeHUs] BATAMUHOB B MUIIEBBIX MPOAYKTaX.

10. Koxa

Crpoenne wu ¢yukimun koxu. Koxka u e€ mnpousBoanesie. Koxa wu
TepMOperyisalus. Binusaue Ha K0y (PakTOpOB OKpY’KarOIIEH CPEIbI.

3akanuBaHue U ero posib. CriocoOsl 3aKaMBaHus opraHu3Ma. [ urnena Koxu,
TUTUCHUYECKHE TpeOOBaHUS K OACKIe U 00yBH. 3a00NeBaHUA KOXKH M WX
npenynpexaenus. [IpodunakTuka u nepsasi HOMOIIb MPU TEIJIOBOM M COTHEYHOM
yaapax, 0’Korax 1 00MOpOKEHUAX.

Jlabopamopnbsie u npakmuueckue padomul.

HccnenoBanne ¢ MOMOLIBIO JTyNbl TBUIBHOM U JJAJJOHHOW CTOPOHBI KUCTH.

OnpeneneHue KUPHOCTH PA3TUYHBIX YHACTKOB KOXH JIUIIA.

Onucanue Mep Mo yxoAy 3a KOKeH Jihiia U BOJIOCAMHU B 3aBUCUMOCTH OT THIIa
KOXH.

Onucanne OCHOBHBIX TUTUEHUYECKUX TPEOOBAHUH K O/ICK e U OOYBH.

11. Beigesienue

3HaueHue BbiaeneHus. Opranbl BblaeseHUS. Opranbl MOYEBBLICIUTEIBHON
CUCTEMBI, UX CTpoeHue U pyHKunu. Mukpockonudeckoe ctpoerue nouku. Hedpow.



O6pazoBannie Mouu. Perynsamuss MoueoOpa3oBaHUsST W MOYEHCITYCKaHMS.
3a00neBaHusl OPraHOB MOYEBBIJICIUTEILHON CUCTEMBI, UX MPEAYIIPEKICHUE.

Jlabopamopnule u npakmuyeckue padomeut.

OrnpenieneHue MeCTOMOIOKEHHSI TTOUEK (Ha MYJISIKE).

Ornucanune mep NpoPuIaKTUKU 0O0JIe3HEN MOYEK.

12. Pa3MHOKeHHMe U pa3BUTHE

Opransl penpoaykiuu, crpoeHue u Qynkuuu. [lonossie xkenesnl. [lonoBbie
kinetkd.  OmnoporBopenue.  BHyTpuyTtpoOHoe — pasButhe. BnusHue  Ha
AMOpHOHANBHOE pa3zBUTHE (PAKTOPOB OKpYyxKaroliei cpeanl. Poasl. Jlaktanus. Poct
u pa3Buthe pedbénka. [Tonooe co3peBanue. HacienoBanue npu3HakoB y yeaoBeKa.
HacnenctBennsie 00€3HM, UX MPUUYMHBI U OpeaynpexacHue. Habop xpomocowm,
MOJIOBBIE XPOMOCOMBI, T€Hbl. POJb TE€HETUYECKUX 3HAHUW [JI [UIAHUPOBAHUS
ceMbu. MH}pekIuu, nepegaromuecs moJIoBbIM MyTEM, UX TPOQPHUITAKTHKA.

Jlabopamopnsie u npaxmuueckue padomeal.

Onrcanre OCHOBHBIX Mep MO MPpOopUIAKTUKE HH(OEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIN]] u renatur.

13. OpraHbl 4YyBCTB ¥ CEHCOPHbIE CHCTEMBbI

OpraHnbl 4yBCTB M UX 3HaueHUE. AHanu3aTopbl. CEeHCOpHBIE CUCTEMBI. | 11a3 u
3penne. Onruueckas cucrema riaza. (CerdyaTka. 3pUTEIBHBIE PELENTOPHI.
3purenbHOe BocnipusThe. Hapyuienus 3peHns U ux NpuyuHbl. [ UrneHa 3peHus.

VYxo u cayx. Crpoenne u (GyHKUMH OpraHa ciyxa. MexaHusm paboThI
ciyxoBoro aHanuzaropa. CiryxoBoe BocripusTie. HapyiieHus cityxa u uX IpUuYuHBI.
['uruena cnyxa.

Opranbl paBHOBECHS, MBIIIEYHOTO YYyBCTBA, OCS3aHUs, OOOHSHHUS U BKyca.
B3aumMonencTBrE CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamophule u npakmuyeckue padomaoi

Ornpenenenue oCTpOThI 3pEHUS Y YEITOBEKA.

N3yueHne cTpoeHus opraHa 3peHust (Ha MyJIsbKe U BIaXKHOM Mpenapare).

N3yuenne cTtpoeHus opraHa ciyxa (Ha MyJjsixke).

14. IloBeaenue U NCUXUKA

[lcuxuka m moBeneHue uenoBeka. [lOTpeOHOCTH W MOTHBBI TOBEACHUS.
ComnmanbHasi 00yCIOBICHHOCTh TOBEACHHUS uejoBeKka. PediexTtopHas Teopus
noBe/ieHus. Briciias HepBHas JeATENbHOCTh 4enoBeka, padotel .M. CeudeHosa,
W.I1. ITaBmoBa. Mexanm3M 00pa3oBaHMS YCIOBHBIX pediekcoB. TopMmokeHHE.
JlnHamuueckuid crepeoTurl. Pois ropmMoHOB B moBeaeHuu. HacnencrBeHHble U
HEHACJICJICTBEHHBIC TPOTPaMMbl TOBEJACHUS y dYenoBeka. [IpucrmocoOuTenbHBIN
XapakTep NOBEICHUS.

IlepBas u BTOpas curHainbHble cucTeMbl. [lo3HaBaTenbHAS JESITEIBHOCTD
mo3ra. Peubr m meienuwe. Ilamsare u BHHUMaHue. OMouuu. MHIWBHAYyalbHbBIC



OCOOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, OJApEHHOCT.
Tunsl BeIcIIEl HEPBHOM NEATEIBHOCTH M TeMiiepameHTa. OCOOEHHOCTU MCUXUKH
yesoBeka. [ urnena pusmvyeckoro ¥ yMCTBEHHOro Tpynaa. Pexxum Tpyna u oTasixa.
CoH u ero 3HaueHue. ['uruena cua.

Jlabopamopnsie u npakmuueckue padomeal.

N3yuyeHune KpaTKOBPEMEHHOU MAMSITH.

Onpenenenue 00bEMa MEXaHUYECKOU U IOTUYECKON TaMSITH.

Onenka copMUPOBAHHOCTH HABBIKOB JIOTHUYECKOTO MBILIICHHUS.

15. YeJI0OBEK M OKpY KaIoLIas cpeaa

YenoBek U OKpysKarolas cpejia. JKoJorunyeckue GakTopbl U UX JeHCTBUE Ha
OpraHW3M YeJIOBEKA. 3aBUCUMOCTD 3[I0POBbs YEIOBEKA OT COCTOSTHUS OKPYKAIOILIEH
cpenbl. MUKpokauMaT *Kuiblx nomenieHuil. CoOnrofeHue npaBuil MOBEACHUS B
OKpYXKaIoILIEH Cpelie, B ONACHBIX U YPE3BBIYANHBIX CUTYaLUX.

310pOBbE YENOBEKA KAK COLMalbHAs LEHHOCTh. PaKTOphl, HapylIAKOUIUe
3I0pOBbE: THUMOJUHAMMS, KypeHHUE, YIOTpeOJeHUe alKorojsi, HapKOTHUKOB,
HecOaIaHCUPOBAaHHOE MHUTAHUE, CTpecC. YKPEIUICHHE 3/I0pPOBbs: ayTOTPEHUHT,
3aKajMBaHUE, JABUTATENIbHAS AKTUBHOCTh, cOanaHncupoBaHHoe nuTaHue. Kynbrypa
OTHOIICHHUS] K COOCTBEHHOMY 3/I0POBBIO M 3JI0pPOBBIO OKpyKaromux. BcemupHas
Opra"u3anus 34paBOOXpPaHEHUS.

YenoBek kak yacTh Ouochepsl 3emin. AHTPONOTEHHbIE BO3JACHCTBUS Ha
npuponay. Ypbanuzanus. [{lusunuzamus. TexHoreHHble U3MEHEHHUS B OKPYKaOIIeH
cpene. CoBpeMEHHbIE TJIO0ABHBIE YKOJIOTHYECKUE MPOOIeMbl. 3HAUEHUE OXPaHbI
OKPYKAIOILIEN Cpelibl IJIsl COXPAaHECHUS YEJI0BEUECTBA.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHHUS ITPOT'PAMMEI T10
BHOJIOI' M1 HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA3OBAHUS
(BA3OBBIN YPOBEHD)

OcBoenne yueOHoro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JOJDKHO OOECHEUYUTh JOCTUKEHHUE CIEAYIOUUX O0ydYaromuMUCs
JUYHOCTHBIX, METANPEMETHBIX U IPEIMETHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUS MPOrPaMMBbI 10 OMOJIOTUU OCHOBHOT'O
oOmiero  00pa3oBaHUs  JOJDKHBI ~ OTpakaTh  TOTOBHOCTh  OOYYaromuXxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuiupeHue OmnbITa ACATEILHOCTA Ha €€ OCHOBE W B MPOIECCE pealu3aluu
OCHOBHBIX HAaIPABJICHUH BOCIIUTATEIILHOU JCATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM JIESITEIIBHOCTU TIPH BBITIOTHEHUN
UCCJICIOBAaHUMN U MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIITH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

OTHOIIIEHHE K OMOJIOTUH KaK K BaKHOM COCTaBJISIONIEH KYIbTYpPbI, TOPJOCTD 32
BKJIQJ] POCCHUMCKUX U COBETCKMX YUEHBIX B PAa3BUTHE MHUPOBON OHOJIOTHYECKOM
HayKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

TOTOBHOCTh OLIEHHWBAaTh MOBEACHUE W IMOCTYNKHU C MO3UIUU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

NOHUMAaHHE 3HAYUMOCTH HPABCTBEHHOT'O ACIEKTa AESTEIbHOCTH YEIOBEKA B
MEIUIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

NOHMMAaHUE POJU OHOJOTUU B (POPMUPOBAHUU OSCTETUUYECKOH KYIBTYPHI
JUYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI U
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO U YCTAHOBKA Ha 30POBBIN
o0Opa3 Xu3HU (3I0POBOE MHUTAHHE, COOIIO/IEHNE TUTUEHUIECKUX TPABUI U HOPM,
cOaTaHCUPOBAHHBII pPEXUM 3aHATUH M OTAbIXA, peryispHas (Qu3nuecKas
AKTHUBHOCTb);

OCO3HAHUE MOCIEICTBUI M HENPUATHE BPEIHBIX MPUBBIUEK (ynoTpeOieHue
aJIKOroJisi, HApKOTHKOB, KypeHHEe) U HUHBIX (opM Bpema st (U3UYECKOTO U
MICUXWYECKOTO 3/I0POBBS;



coOJitoicHuEe TpaBUil 0E30MACHOCTH, B TOM YHCIE HABBIKU 0€30MacHOTO
MOBEJCHUS B IIPUPOJTHOM CpEJIE;

c(OPMHPOBAHHOCTh HaBbIKAa pe(IEKCUH, YOpPABICHHE COOCTBEHHBIM
AMOIMOHATBHBIM COCTOSTHUEM,;

6) TPy10BOr0 BOCIIMTAHMS

AKTUBHOE ydYacTHUE B pEHICHWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3allii, HACEJICHHOTO MYHKTa, Kpas) OWOJIOTHYeCKOu u
AKOJIOTUYECKON  HaAmpaBIEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYCHHIO
npodeccuid, CBsI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

OpUEHTAIIUSI HA MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM MPU PEIICHUH 3a7a4 B
00J1aCTH OKpYKaloLeh Cpeibl;

OCO3HAHHUE YKOJIOTMYECKUX MTPOOJIEM U MyTEH UX PEIICHUS;

TOTOBHOCTh K YYacCTHUIO B TMPAKTHYECKOW JESITEIBHOCTH SKOJOTHYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

OpUCHTAIMS HAa COBPEMCHHYI) CHCTEMY HAy4YHBIX MpeJCTaBICHU 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX 4YEJIOBEKa C
IIPUPOTHON U COLIMAJIBHOM CPEIOu;

NOHMMAaHWE POJIM OHOJOTUYECKOW HaykKM B (QOPMUPOBAHHU HAYYHOTO
MUPOBO33PECHUS;

pa3BUTHE HAay4YHOU JIFOOO3HATENBHOCTH, MHTEpeca K OMOJOTUYECKON Hayke,
HABBIKOB MCCJIEA0BATEIbCKON IEATEIIbHOCTH;

9) aganTauuy 00y4arouerocsi K M3MEHSIIOIMMCS YCJIOBUSAM COMUAIbHOM
U MPUPOIHOU Cpelbl:

aZIeKBaTHAasl OLIEHKA U3MEHSIOIIMNXCS YCIOBHIA;

NPUHSATUE pEelICHNs (MHIUBUIYAIbHOE, B TPYIIIE) B U3MEHSIOUIUXCS YCIOBUAX
Ha OCHOBAHWMH aHaNM3a OMOJIOTMYECKON HH(POPMAIINH;

IUJTAHUPOBAHUE JICMCTBHM B HOBOM CUTyallUM Ha OCHOBAaHWM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHUS MIpOrpaMMbl 1O  OHOJOTHH
OCHOBHOrO 00111er0 00pa3oBaHusl, JOJDKHBI OTPa)KaTh OBJAJEHUE CIEIYIOIUMHU
YHUBEPCAIbHBIMU YUYEOHBIMU JEHCTBUSIMU:

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ

1) 6a3oBbIe JJOrMYecKHe AeiiCTBHS:



BBISIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK OHOJIOTHYCCKHUX
00BEKTOB (SIBICHUA );

YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KIACCH(PUKANMNA OUOIOTHICCKUX
00OBEKTOB (SIBICHUI, MPOIECCOB), OCHOBaHUA [Jsi OOOOIIEHWS W CpPaBHEHWUS,
KPUTEPHUH MPOBOJIMMOT0 aHAJIN3A;

C y4€TOM MPE/JI0KEHHON OMOIOTUYECKOH 3a/1a4M BBISIBISTh 3aKOHOMEPHOCTHU
U TIPOTHUBOPEUYHS B paccMaTpUBaeMbIX (akTax W HAONIOMCHHUAX, NpeIararh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHH;

BBISBJIATh JCPUITUTHI MHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX IS PEIICHHUS
IIOCTaBJICHHOM 3a/1a4H;

BBISBJISATh NMPUYMHHO-CJICJACTBCHHBIC CBSI3M TPU HM3YYCHUU OWOJIOTHUYCCKHX
SIBJICHUA WM TIPOILIECCOB, JIeJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX YMO3aKJIIOUCHUH, YMO3AKIIOUECHUH 0 aHaJoOTUH, (hOPMYJIUPOBATH
TUIIOTE3bl O B3aUMOCBSI3SIX;

CaMOCTOSTEILHO BEIOMPATH CIIOCO0 pelieHrs y4eOHOM OMOIOrMYeCKOM 3a1aum
(cpaBHHMBaTh HECKOJILKO BApUAHTOB PEIICHUS, BRIOUPATh HANMOOIEE TTOAXOISAIINN C
y4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHECR).

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT TTO3HAHUS;

dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIlul, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIIMBATh
MUCKOMOE U JIaHHOE;

dbopMupoBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHUIH,
apryMeHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

IPOBOAUTH 1O CAaMOCTOSATEIBLHO COCTaBICHHOMY IUIaHY HaOJIOEeHHE,
HECJIOXKHBIM OMOJIOTUYECKUN OKCIEPUMEHT, HEOONBIIOEe HCCIeOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH OHOJIOTHYECKOro 0O0BeKTa (Iporecca) HU3ydeHHS,
MIPUYUHHO-CJICICTBEHHBIX CBA3€H W 3aBUCHMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEX1y COO0M;

OIICHMBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh WH(MOPMAIINIO, TIOTYUYECHHYIO
B XO/JI¢ HAOJIIOICHUSI M DKCTICPUMEHTA;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBLI MO pPe3yJbTaTaM
MPOBENIEHHOTO HAOIOACHUS, JKCIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TTOJTyUY€HHBIX BBIBOJIOB M 000OIIECHUH;

POTHO3UPOBATh BO3MOXXHOE JajbHEHIee pa3BUTHE OHOIOTHUECKHUX
MPOIIECCOB M MX TOCJIE/ICTBHS B AaHAJIOTMYHBIX WU CXOJHBIX CUTYAIlUAX, a TaAKKe
BBIJIBUTATH MPEIION0KEHHS 00 X PA3BUTHHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

3) pabora ¢ uH(popManmeii:



MPUMEHSTh PA3JTMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH TIOWCKE |
oTOope OMOIOTHYECKON WH(POPMAIMM WM JAaHHBIX M3 HCTOYHUKOB C YYETOM
MpeJIOKEHHON yueOHOM OMOI0THUYECKOM 3a/1auu;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh H HHTEPIPETHPOBATH
OMOJOTHYECKYI0 HH(POPMAITHIO PA3TUIHBIX BUIOB M (JOPM MPEACTABIICHHUS,

HaXOAUTh CXOJHBIC apTyMEHTHI (TIOATBEPKTAIOIINE WU OIPOBEPTAIONINE
OJIHY | TY K€ HJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UICTOUYHUKAX;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
UHPOpMAIIMK W WIIIOCTPUPOBATH pEIIaeMble 3aJa4dl HECIOXHBIMH CXEMaMH,
JUarpaMMaM¥, HHOU TpaduKOi U UX KOMOWHAIIMSIMU;

OIICHMBATh HAJAEKHOCTh OHMOJOTUYCCKONH WHPOPMAIMK 110 KPUTEPHSIM,
NIPEIJIOKCHHBIM YUUTEIEM WA CPOPMYTUPOBAHHBIM CAMOCTOSITEIBHO;

3aIlIOMHUHATH U CHCTEMATU3HPOBATH OMOJIOTHUECKYI0 HH(POPpMAITHIO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) odmenmue:

BOCIIPUHHMATh U GOPMYIIMPOBATH CYXKIACHUS, BhIpaXkaTh YMOIMHU B IIpoIiecce
BBITIOJIHEHUS MTPAKTHYECKUX U J1a00OpaTOPHBIX padoT;

BhIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOaJdbHBIE CpeACTBA OOIICHUS, TOHMMAaTh 3HAYCHUE
COITMATBHBIX 3HAKOB, 3HATH M PACIIO3HABATH MPEAMOCHUTKA KOHMIUKTHBIX CUTYAIHI
U CMATYATh KOH(JIMKTHI, BECTH MEPETOBOPHI;

NMOHUMATh HAMEPCHHS JPYTHX, MPOSBIATH YBaXKUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme HhopMyIHpOBaTh CBOU BO3PAKEHHS;

B XOJ¢ jauajora W (WJIM) AUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaeMoll OHOJIOTMYECKOM TEMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
perieHre OMOIOrnYecKOor 3aa4M M MOoJIJIepKaHre 0aroKeaaTeIbHOCTH OOIICHMS;

COTIOCTABJIATH CBOM CYXXJICHHS C CY)KJICHUSMH APYTHMX YIACTHUKOB JTUAJIOTA,
O0OHApPYXUBATh PA3TMINE U CXOJCTBO IMO3HITUI;

myOJMYHO TIPEACTABIATH PE3YbTAThl BEITOJTHEHHOTO OMOJIOTHYSCKOTO OIBITa
(3KCIIepuMeHTa, UCCIEA0BaHus, IPOEKTA);

CaMOCTOSITEILHO BBIOMpaTh (opMar BBICTYIUICHUS C Y4€TOM 3ajaad
MPE3CHTAIMH U OCOOCHHOCTEH ayJIMTOPUU U B COOTBETCTBHU C HHUM COCTaBIISTH
YCTHBIC ¥ TUCBMEHHBIC TEKCTHI C UCITOIb30BaHUEM HILTIOCTPATHBHBIX MAaTEPHUAIIOB.

2) coBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TIpU PEIICHUH KOHKPETHOW OHMOJIOTHYECKON MpoOaeMbl, 0OOCHOBBIBATH
HEOOXOIUMOCTh IPHMEHEHHS TPYIIIOBBIX (OpM B3aUMOACHCTBHS IIPH PEIICHUN
MOCTaBJICHHOM yueOHOM 3a/1auu;



MIPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS
1o €€ JOCTH)KEHHUIO: PaclpeaesiaTh POJM, 10roBapuBaThCs, 0OCYKIaTh IPOLECC U
pe3yabTaT COBMECTHOM paboThl, yMETh 0000IIaTh MHEHHUS HECKOJIbKUX JIIOJACH,
MPOSIBISATh TOTOBHOCTh PYKOBOJUTH, BBITOJIHITH TOPYUYEHUS, IO JUUHSATHCS;

IJIAaHUPOBATh OPTraHU3ALUI0 COBMECTHOM paboThI, ONpEesTh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEHM BCEX YYACTHUKOB B3aUMOJICHCTBUS),
pacrpenensaTh 3aJaud MeXAy YJeHaMH KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYKIeHMS, OOMEH MHEHUSMHU, MO3TOBBIC IIITYPMbI U UHBIC);

BBITIOJIHSITh CBOKO YacTh PabOThI, JOCTUTaTh Kauye€CTBEHHOTO pe3yjbTaTa Io
CBOEMY HANpPaBJIECHUIO U KOOPJAMHUPOBATH CBOM JEUCTBUS C JIPYTMMHU YJIEHAMHU
KOMaH/Ibl;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa B OOIMIMA TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(POPMYTUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS, CPABHUBATH
pe3yabTaThl C UCXOHOM 3a/iaueil U BKJIA]] KaXKJI0T0 YjieHa KOMaH/Ibl B JIOCTH)KCHHE
pe3yIabTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TIPOSIBISATH TOTOBHOCTH K
IIPEIOCTABJICHUIO OTYETA TIepe ] TPYIION;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JICUCTBUMA, KOTOpas
obecrnieunBaeT C(HOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIIMOHAIBHOTO
MHTEIJIEKTa 00yYaroIUXCsl.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
UCIIOJIb3Ys OMOJIOTMYECKUE 3HAHNUS,

OpUEHTUPOBATHCS B  PA3JIMYHBIX  MOAXOAAX  TMPUHATHS  PEIICHHM
(MHIUBHUYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITETILHO COCTABJISATH AJITOPUTM pEIICHUS 3aJaud (UM €ro 4acTh),
BBIOWpATh CHoco0 pemieHusi y4eOHOW OMOJNOTUYECKOM 3ajaun ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
npeajiaraeMble BApUaHThI PEIICHUH;

COCTaBIIATh IUIAH JCHCTBUHN (TUTaH peanu3allid HAaMEUEHHOTO aJrOpUTMa
pENICHMS ), KOPPEKTUPOBATH MPEIOKEHHBIN aJTOPUTM C YIETOM MOTYyUCHUS HOBBIX
OMOJOTUYECKUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUH;

JlaBaTh OIICHKY CUTYAIlUW U TIPeIaraTh IiaH e€ N3MCHCHMUS;



YUHUTHIBATh KOHTEKCT U MPEABUIETh TPYIHOCTU, KOTOPHIE MOTYT BOZHUKHYTh
MpU pelIeHUH Yy4eOHOW OMOJIOTMYECKOM 3ajayM, aJanTUpOBaTh pEIICHUE K
MEHSIIOLIUMCS 00CTOATENbCTBAM;

OOBSICHSITh ~ TMPUYUHBI  JIOCTHXKEHUS  (HEJOCTHKEHUSI)  PEe3yJbTaToOB
NEATeNIbHOCTH, JlaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOJHUTh
MMO3UTUBHOE B MPOU3OIIEIICH CUTYaIUU;

BHOCUTHh KOPPEKTHUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYaINH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBUSAM;

pasnyath, Ha3bIBATh W YMPABIATH COOCTBEHHBIMU SMOLUSIMHU U IMOIUSIMHU
APYTuXx;

BBISIBJIATH M @HAJTU3UPOBATH IPUUUHBI SMOIIHA;

CTaBUTh CeOS1 HA MECTO JAPYroro 4ejioBeKka, MOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYToro,

PEryJIupOBaTh CIIOCOO BBIPAKEHUST SMOIIUMN.

IlpunsaTHe ceds U APyrux

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

IIPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPaBO JIPYroro;

OTKPBITOCTH ce0€ U IPYTUM;

0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOM YHUBEPCAIbHBIX YYEOHBIX DPETYISATHUBHBIX [E€HCTBHIA,
KoTOopasi oOecreynBaeT (OpMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSI MO3UIUS JTUYHOCTHU ), U KU3HEHHBIX HABBIKOB JIMYHOCTH (YIIpaBICHUS
c000M, CaMOIUCIUIUIMHBI, YCTOMYUBOTO TTOBEICHHS ).

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pE3yNbTATHl OCBOCHHUS MPOTPAMMBI 1O OMOJOTUU K KOHILY
oOydeHus 6 5 knacce:

XapaKTepu30BaTh OMOJIOTMI0 KaK HayKy O JKMBOW MpUpOJE, Ha3bIBaTh
MPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI JKHBOW U HEKUBOW TIPUPOJIBL;

NEPEUYUCISITh ICTOUHUKN OMOJIOTMUYECKUX 3HAHUM, XapaKTEPU30BaTh 3HAUEHUE
OMONOTUYECKUX 3HAHWUW JJII COBPEMEHHOTO YeNIOBEKa, Mpodeccuu, CBSI3aHHBIE C
ouosorueii (4—5 npodeccuii);

NPUBOAUTH MPUMEPHI BKIIa1a poccuiickux (B Tom uucine B. U. Bepuanackuii, A.
JI. YmxeBckuii) u 3apyOeKHBIX (B TOM 4rcyie ApuctoTenb, Teodpact, [ unmokpar)
Y4€HBIX B pa3BUTHE OUOJIOTHUY;

HMMETb MPEJICTABICHUE O BAKHEUIINX OMOJIOTUYECKHUX MTPOIIECCAX U SIBJICHUSX:
MUTaHWe, JbIXaHWE, TPAHCIOPT BEIIECTB, pPa3JIPaXXUMOCTh, POCT, pPa3BUTHE,
JBUKEHHE, Pa3MHOKEHUE;



MPUMEHSITh OMOJIOTUYECKUE TEPMHUHBI U MOHITHUS (B TOM UYUCIIC: KUBBIE TEIa,
OMOJIOTHs, JKOJOTHS, ULUTOJOTUS, aHaTOMHs, (U3UOJIOTHS, OHOJIOruYecKas
CUCTEMAaTHKa, KJETKa, TKaHb, OpraH, CHCTEMa OpraHoB, OpTraHU3M, BHUPYC,
JIBIDKEHME, MUTaHue, (POTOCHUHTE3, JbIXaHHWE, BBIICICHHUE, Pa3ApakUMOCTh, POCT,
pa3MHOXXEHHE, pa3BUTHE, cpela oOOuTaHMs, TMPUPOJHOE  COOOIIECTBO,
HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IIOCTaBICHHOW 3ajadedl U B
KOHTEKCTE;

paznuyuath MO BHENIHEMY BHUAY (M300paKeHHSIM), CXeMaM M OIHCAHUSIM
JOSIZIEPHBIE U SIIGPHBIC OPTraHW3MBbl, pPa3U4YHbie OHOJOTHMYECKHE OOBEKTHI:
pacTeHusi, SKUBOTHBIX, TpUOBI, JIMIIAWHUKYA, OaKTEepUH, MPUPOJIHBIE U
UCKYCCTBEHHBIE COOOINECTBA, B3aUMOCBSI3M OPraHU3MOB B TIPUPOJHOM H
UCKYCCTBEHHOM COOOIIEeCTBaX, MpeAcTaBuTesie Guopsl u GayHbl IPUPOTHBIX 30H
3emun, JlaHaAma( Tl IPUPOAHBIC U KYJIbTYPHBIE;

IIPOBOJIUTH OINKCAaHUE OpraHu3Ma (pPacTeHHs, KUBOTHOTO) IO 33J]aHHOMY
IJIaHy, BBIICNATH  CYIIECTBEHHbIE TPU3HAKA  CTPOEHUS H  IPOIIECCOB
KU3BHEICATEILHOCTH OPraHU3MOB, XapaKTepHU30BaTh OPraHU3MBbl KaK Teja >KMUBOU
IPUPO/IBI, IEPEUUCTATH OCOOCHHOCTH PACTEHUH, )KUBOTHBIX, TPUOOB, JTUIITAHHUKOB,
OakTepuil U BUPYCOB;

pacKpbIBaTh TOHSATHE O cpene oOuTaHus (BOJHOM, HA3eMHO-BO3IYITHOM,
MOYBEHHOH, BHYTPHOPTaHU3MEHHOMN ), YCIOBUAX CPEIbl OOUTaHUS;

IPUBOAUTH IPUMEPHI, XapaKTEPHU3YIOIINUE MPUCTIOCOOIEHHOCTh OPTaHU3MOB K
cpeae oOUTaHMs, B3aUMOCBS31 OPraHU3MOB B COOOIIECTBAX;

BBIJICIISITh  OTJIUYUTENbHBIE TIPU3HAKA TPUPOJHBIX M  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHPOBAaTh OCHOBHBIC IpaBHWJIa TIOBEJCHUS YEJIIOBEKAa B IPHUPOJC H
OOBSICHATH 3HAYCHUE MPUPOIOOXPAHHON JIEITEIIBHOCTH YeJIOBEKa, aHAIM3UPOBATh
rJI00aIbHbIE YKOJIOTHUYECKUE TTPOOIIEMBI;

PacKpBIBaTh POJIb OMOJIOTHUHU B MPAKTUIECKON JMEATCIILHOCTH YEIOBEKA;

JTEMOHCTPUPOBATh Ha KOHKPETHBIX IMPUMEpPaX CBSI3b 3HAHWA OHWOJIOTHH CO
3HAHUSIMUA TI0 MaTeMaTHKe, IPEIMETOB TyMaHMTapHOIO IMKJIa, Pa3IMYHBIMU
BHJ/IaMU UCKYCCTBA;

BBITIOJIHSTE MPAKTHYECKUE PaOOTHl (MIOMCK MH(POPMAIUU C UCITOIh30BaHUEM
pPa3IMYHBIX HCTOYHMKOB, OINKMCAaHUE OpraHM3Ma II0 3aJaHHOMY IUIaHy) H
naboparopHbeie paboThl (paboTa ¢ MHKPOCKOIIOM, 3HAKOMCTBO C Pa3IMYHBIMU
croco0amMu U3MEPEHUS U CPAaBHEHUS KUBBIX OOBEKTOB);

MPUMEHSATh METOJbl OWOJoTHHM (HAOJIOJEHHWE, OINKCaHue, Kiaccudukaius,
M3MEPEHUE, SKCIIEPUMEHT): IPOBOAUTH HAOIIOJEHUS 32 OPraHU3MaMH, ONKMCHIBATh
OMoJIOrM4YeCcKre OOBEKTHI, MPOLECCHl M SIBJICHUS, BBINOJHITH OHOJOTHYECKUM
PHCYHOK U M3MEpPEeHHE OMOJIOTUUECKUX O0BEKTOB;



BJaJ€Th NpUEMaMH pabOoThI C JYNOM, CBETOBBIM U HU(POBBIM MUKPOCKOIIAMHU
IIPU pacCMaTPUBAHUU OMOJIOTMYECKUX O0BEKTOB;

coOmoaTe MpaBuja Oe30macHOro TpyJda Mpu padbore ¢ yd4eOHbIM U
1a00paTopHBIM  00OPYIOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
MHCTPYKIUSIMU HA YPOKE, BO BHEYPOUHOU JI€SITEIbHOCTH;

UCIIOJIb30BaTh MPU BBINOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy 1o OUONOruH, CIIPaBOYHbIE MaTepuabl, pecypcsl HTEepHETa;

co37aBaTh IHUCHMEHHBIE M YCTHBIE COOOUICHUS, HWCIOJb3YsS HOHITHUIHBINA
anmnapar “u3y4yaeMoro pasjelia OuoJIOTHH.

[IpenmeTHble pe3ynbTaTbl OCBOEHUS MPOTrpaMMbl MO OHOJIOTMM K KOHILY
oOy4deHus 6 6 knacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3zelibl U CBS3H
C IPYTMMHU HayKaMH U TEXHUKOMU;

IPUBOAUTE NPUMEPHI BKIIa1a poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A.
Tumupsizes, C. I'. HaBamun) u 3apyOexnbix yuéHbix (B Tom uucie P. I'yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTCHUSIX;

NPUMEHSITh OMOJOTHYECKUE TEPMHUHBI U MOHATUSA (B TOM uucie: OOTaHUKa,
pacTUTeNIbHAs KJIETKA, paCTUTENIbHAsI TKaHb, OPraHbl PACTEHUM, CUCTEMA OPraHOB
pacTeHus: KOpeHb, Mo0er moyka, JUCT, BUJOU3MEHEHHBIE OpPIraHbl, I[BETOK, IO,
CeMsl, PACTUTENIbHBIM OpraHu3M, MUHEpaIbHOE NMUTaHHE, (OTOCHHTE3, JIbIXaHUE,
pOCT, pa3BUTHE, PA3MHOKEHHE, KJIOH, pa3JIpaXMMOCTb) B COOTBETCTBUHU C
IIOCTABJICHHOM 3a/1aye€il U B KOHTEKCTE;

OIKCHIBaTh CTPOCHHE U KU3HEAESITEIbHOCTh PACTUTENBHOIO OpraHu3Ma (Ha
IpUMEPE IMOKPHITOCEMEHHBIX WIH [IBETKOBBIX): ITOTJIOIEHUE BOIBI 1 MUHEPAIBHOE
OUTaHue, (OTOCHHTE3, JAbIXaHWE, TPAHCIOPT BEIIECTB, POCT, pPa3MHOKEHUE,
pa3BUTHE, CBS3b CTPOCHUS BET€TAaTUBHBIX U T'€HEPATUBHBIX OPraHOB PACTEHHUN C MX
byHKIHAMU;

pa3iauyaTh M OINUCHIBATh JKMBbIE M repOapHble 3K3EMIUISIPbl PacTEHUM IO
3aJJaHHOMY IUIaHy, YacTH pAcCTeHM IO H300paKEHUsIM, CXEeMaM, MOJENM,
MYJISKaM, pebeHBIM TaOIUIaM;

XapaKTepU30BaTh NPU3HAKN PACTEHUI, YPOBHH OPraHU3ALMK PACTUTEIBHOIO
OpraHu3Ma, 4YaCTH PACTEHUM: KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPraHOB, OPTaHU3M;

CPAaBHUBAThH PACTUTEJIbHBIE TKAHU U OPTraHbl pACTEHUH MEXay COOO0M;

BBIMOJIHATD TMpaKTUYecKue W JabopartopHble padoThl Mo MOpQOJIOTUU U
¢usnonorun pacTeHuid, B TOM YHUClIe pabOThl C MHUKPOCKOIOM C MOCTOSHHBIMU
(pukcupoBaHHBIMH) U BPEMEHHBIMH MHKpPOIIpEnapaTamMy, HCCIEA0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U MHCTPYMEHTOB ITU(PPOBOMA TaOOpATOPHUH;

XapaKTepU30BaTh MPOLECCH KU3HENEATECIIbHOCTH PACTEHUI: MOTIJIOIICHHE
BOJbl 1 MUHEpAJIIbHOE NUTaHuE, (POTOCUHTE3, JIbIXaHHUE, POCT, PA3BUTHE, CIIOCOOBI



€CTECTBEHHOTO M HCKYCCTBEHHOTO BEre€TaTUBHOTO PAa3MHOXKEHUS, CEMEHHOE
pa3MHOXKEeHHE (Ha TpUMeEpe MOKPHITOCEMEHHBIX, WJIH IIBETKOBBIX);

BBISIBJIATh PUUUHHO-CIIC/ICTBEHHBIE CBA3U MEXKIY CTPOCHHUEM M (PYHKIUSIMU
TKaHEN U OPTraHOB PACTEHUM, CTPOCHUEM U JKU3HEIAEITEIbHOCTHIO PACTCHU N,

KJIaCCU(UIIUPOBATH PACTCHUS U UX YACTH 1O Pa3HBIM OCHOBAHUSIM;

OOBSICHATh POJIb PACTEHUW B TPUPOJE U KU3HH 4YEJIOBEKa: 3HAUYCHUE
dboTOoCHHTE3a B MPUPOJAEC U B KU3HU YEJIOBEKa, OMOJOTHUECKOE U XO3SIMCTBEHHOE
3HAYCHUE BUJIOM3MEHEHHBIX IMOOETOB, XO3SWCTBEHHOE 3HAUCHHE BEre€TATHBHOIO
Pa3MHOXKECHUS;

NPUMEHATh TOJyYEHHBbIE 3HAHUS ISl BBIPAIUBAHUS U PA3MHOKCHUS
KYJIbTYPHBIX PACTECHU;

UCIIOJI30BaTh METOJIbI OMOJIOTHH: MPOBOJIUTH HAOIIOJEHUS 32 PACTCHUSIMU,
OMUCHIBATh PACTEHUS U UX YACTHU, CTABUTH MPOCTEUIINE OUOTOTUYECKHUE OIBITHI U
IKCTICPUMEHTHI;

coOmoaTe MpaBuja 0e30macHoOro Tpylda mpu pabore ¢ y4eOHbBIM U
1a00paTopHBIM  000PY/IOBAaHUEM, XUMHUYECKOW TOCYJ0M B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JICSITEIHHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IMPUMEpPAX CBSI3b 3HAHUM OHUOJOTHH CO
3HAHMSIMU 110 MaTeMaTHKe, reorpauu, TEXHOJIOTHUH, TPEIMETOB TYMaHUTAPHOTO
LMKJIa, pa3JINYHBIMU BUAAMU UCKYCCTBA;

BiIajeTh  npuémMamMu  paboThl ¢ OuWoJormyeckoil — uHQoOpMmalmen:
dbopMynrpoBaTh OCHOBAaHMS ISl U3BJICUEHUS U 00001eHns HHOPMALIMK U3 ABYX
UCTOYHUKOB, TPEeoOpa3oBbIBaTh WH(MOPMAIMI0 U3 OAHOW 3HAKOBOW CHCTEMBI B
APYTYI0;

co37aBaTh IHCHMEHHBIE M YCTHBIE COOOIICHUS, HWCIONb3ysS MOHITHIHBIN
anmapar “u3y4yaeMoro paszesa OuOJIOTHH.

[IpenmeTHbIe pE3yNbTATHl OCBOCHHUS MPOTPAMMBI MO OMOJOTUU K KOHILY
oOydeHus ¢ 7 knacce.

XapaKTepu30BaTh MPUHIUIB  KIacCU(HUKAIMU  pacTEHUH, OCHOBHBIE
CUCTEMATHYECKHE TpYyNNbl PACTEHU (BOJAOPOCIHM, MXH, IUIAYHbI, XBOIIH,
MarnopoTHUKH, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE WJIH LIBETKOBBIE);

IPUBOAUTH IPUMEPHI BKJIaJa poccuiickux (B ToM uucie H. . Basunos, 1. B.
Muuypun) u 3apyoexubix (B ToMm unciie K. JIunneit, JI. [Tactep) yu€HbIX B pa3BUTHE
HayK O paCTEHUSX, Tpudax, IUIIaHHUKAX, OaKTePUsIX;

NPUMEHATh OMOJIOTMYECKHWE TEPMUHBI U MOHATHUS (B TOM 4YHCie: OOTaHHKA,
DKOJIOTHSl pACTEHUW, MUKOJIOTHS, 0aKTEpUOJIOTHS, CHCTEeMAaTHKa, [IapCTBO, OTHE,
KJIacC, CEeMEHCTBO, POJ, BUJ, XU3HEHHas (opMa pacTeHuWil, cpena OOUTaHUA,
pacTUTENbHOE COOOIIECTBO, BBICIINE PACTECHMS, HU3IINE PACTEHHUS, CIOPOBbHIE
pacTeHusi, CEMEHHbIE PAaCTeHUsI, BOJOPOCIH, MXH, TJIayHbI, XBOIIHU, MAOPOTHUKH,



rOJIOCEMEHHbIE, TMOKPBITOCEMEHHbIE, OaKTepuu, TrpUObI, JUIIAHHUKHA) B
COOTBETCTBUM C MOCTABJIICHHOW 3a7]a4€l U B KOHTEKCTE;

pas3nuyaTh U ONUCHIBATh JKUBBIE U TepOapHbIe SK3EMIUISIPbl PACTEHU, YacTH
pacTeHuil Mo N300paKeHUsAIM, CXeMaM, MOJECIIAM, MYyJIsKaM, pesibe(pHbIM TabInuLaMm,
rpulbl O N300PAKEHUAM, CXEMaM, MYJIsKaM, 0aKTepUu 10 U300paKEHUSIM;

BBISIBJIATH MPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WM IIBETKOBBIX, CEMEHCTB
JBYIOJIBHBIX U OJTHOJIOJIBHBIX PACTEHUI;

ONpENENsITh CUCTEMATUUYECKOE IMOJIOKEHUE PACTUTENIBHOIO OpraHusMa (Ha
npUMepe MOKPHITOCEMEHHBIX, MJIM ILBETKOBBIX) C IMOMOIIBIO OMpeAeTIUTEIbHOM
KapTOYKU;

BBIMOJHATh MpakTHUYeCKue U JabopaTopHble padOThl MO CHUCTEMAaTHKe
pacTeHuil, MUKOJIOTUM U MUKPOOHUOJIOTUH, B TOM YUCIIE pabOThl ¢ MUKPOCKOTIOM C
NOCTOSIHHBIMU ~ ((DUKCUPOBAHHBIMH) W BPEMEHHBIMH  MHUKpPOIpEnapaTamH,
UCCIIeIOBaTeNbCKUE PabOThl C MCIHOJIB30BAHMEM MPUOOPOB W HUHCTPYMEHTOB
1udpoBoi 1abopaTropuu;

BBIIENISATh CYIIECTBEHHbIE MPU3HAKM CTPOCHUS M KUZHEJAEATEIHbHOCTH
pacTeHuid, 0akTepuii, TpuOOB, JTUIIANHUKOB;

IPOBOAUTH OIKUCAaHUE W CpPaBHUBATh MEXAy CcoOOH pacTreHus, rpuobI,
JTUIIAMHUKY, OakTepuu MO 3aJaHHOMY IUIaHy, JeJlaTh BBIBOJBI HAa OCHOBE
CpaBHEHHUS;

ONHUCHIBATh YCJIOKHEHUE OpraHu3aldl pPACTEHUH B XOAE HBOJIIOLHH
PacTUTENBHOIO MUPA HA 3EMIIE;

BBISIBJISITH YEPTHI MPUCTIOCOOJICHHOCTH PACTEHHH K cpejie OOMTaHusl, 3HaUCHHE
AKOJIOTHYECKUX (PaKTOPOB ISl pACTEHUN;

XapaKTepU30BaTh PACTUTEIbHBIE COOOIIECTBA, CE30HHBIE M MOCTYNATEIbHBIC
U3MEHEHHSI PACTUTENBHBIX COOOIECTB, PACTUTEIBHOCTh (PACTUTEIBHBIN MOKPOB)
IPUPOJHBIX 30H 3€MIIH;

OPUBOAUTH TPUMEPHl KYJIbTYPHBIX pPACTEHUHM W UX 3HAYEHUE B JKU3HU
YeJI0BEeKa, TOHUMATh PUYMHBI U 3HATh MEPBI OXPAHbI PACTUTEIHLHOTO MUpa 3€MIIH;

PacKphIBaTh POJIb PACTCHHM, TPUOOB, TUIIAWHUKOB, OAKTEPHil B MPUPOIHBIX
coo0IIecTBaX, B XO3SIMCTBEHHOM IESITEILHOCTH 4YEJIOBEKA M €ro MOBCEIHEBHOMU
KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEPAX CBSA3b 3HAHUM MO OMOJIOTHH CO
3HAHMSIMU TI0 MareMartuke, (u3uke, reorpaduu, TEXHOJOTHHU, JUTEpAType, U
TE€XHOJIOTMH, TPEAMETOB T'YMAaHUTAPHOT O 1IUKJIa, Pa3IUYHBIMU BUJAMU UCKYCCTBA;

MCTIOJIb30BaTh METOBI OMOJIOTHUW: TIPOBOJUTH HAOIOJEHUS 32 PACTCHUSIMH,
OakTepusiMu, TpuOaMu, IHUIIAWHUKAMH, OMHUCHIBATH WX, CTaBUTh MPOCTEHUIINE
OMOJIOTMYECKUE OMBITHI U YKCIIEPUMEHTHI,



coOmroaTe MpaBuja Oe30macHOro TpyJda IMpu padbore ¢ yd4eOHBIM H
1a00paTopHbIM  00OPY/IOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
MHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JI€ATEIBbHOCTH;

BJaJ€Th MpUéMaMu paboThl ¢ HHPOpMaLUel: HOpMYyITUPOBATH OCHOBAHUS IS
u3BJcUeHUsS W 0000mIeHUs HWH(POpPMAIMM W3 HECKOJBKHX HCTOYHUKOB (2—3),
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHOU 3HAKOBON CUCTEMBIB JIPYTYIO;

co37aBaTh IHUCHMEHHBIE M YCTHBIE COOOUICHUS, HCIOJb3YsS HOHITHIHBINA
anmapar M3y4aeMoro pasjena OHOJIOTMH, CONPOBOXKAATh  BBICTYIUICHHE
npe3eHTalueil ¢ yuéToM 0coOOEHHOCTEN ayTUTOPUH 00yUaIOIIKXCSl.

[IpenmeTHble pE3yNbTaThl OCBOCHHUS NPOrpaMMbl MO OMOJOTHU K KOHILY
oOyuenus ¢ 8 knacce:

XapaKTepU30BaTh 300JI0THI0 KaKk OMOJIOTHYECKYIO HayKy, €€ pa3/elibl U CBA3b
C IPYTMMHU HayKaMH U TEXHUKOMU;

XapaKTepru30BaTh MPUHIIMIBI KIIACCU(PUKALUU KUBOTHBIX, BUJI KAK OCHOBHYIO
CUCTEMATHUYECKYI0 KaTerOpHio, OCHOBHBIE CHCTEMAaTHYECKHUE TPYIIbl KMBOTHBIX
(mpocTeiiiirie, KUIIEYHOMOIOCTHBIC, IUIOCKUE, KPYIJble W KOJbYaThle YEpBH,
YJICHUCTOHOTHE, MOJUTIOCKH, XOPJIOBBIE);

NPUBOJUTH MPUMEpPHI BKiIaa poccuiickux (B Tom yucie A. O. Kopanesckuii,
K. W. Cxps6un) u 3apy0exxubix (B ToM uucie A. Jlebenryk, XK. KroBbe, J. ['ekkenb)
yUYE€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

OPUMEHATh OMOJIOTMYECKUEe TEPMHUHBI M MOHATHS (B TOM YMCIE: 300JI0THS,
HKOJIOTHSl KUBOTHBIX, 3TOJIOTHS, IAJE€0300JI0TUS, CHUCTEMaTuKa, LapCTBO, THII,
OTpsil, CEMEHCTBO, pOJ, BHUJ, XUBOTHas KJIETKA, >XUBOTHas TKaHb, OpraH
’KHUBOTHOT'O, CHCTEMBl OpPraHOB >KMBOTHOI'O, >KMBOTHBIM OpraHu3M, [HTaHUE,
IbIXaHHWE, POCT, pPa3BUTHE, KPOBOOOpallleHUE, BBIICIEHUE, OIOopa, IBUXKEHUE,
pa3MHOKEHUE, NapTEHOTeHE3, pa3paXKUuMOCTb, peQIIeKC, OpraHbl 4YYyBCTB,
HOBEJEHUE, cpefa OOUTaHUs, NPUPOJHOE COOOIIECTBO) B COOTBETCTBUHU C
MMOCTABJICHHOM 3aj/1aueii U B KOHTEKCTE;

pacKkpbIBaTh OOLIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHHU3aIMH >KUBOTHOTO
OpraHu3Ma: KJIETKH, TKaHU, OPTaHbl, CACTEMBI OPraHOB, OPraHU3M;

CPaBHUBATb KUBOTHbIE TKAHU U OPTaHbl )KUBOTHBIX MEX]Yy COOOI;

ONMCHIBATh CTPOCHUE U KU3HEIAECATEIBHOCTD JKUBOTHOTO OpraHU3Ma: OIopy U
JBUKEHUE, MUTAHUE U MHILEBAPEHNE, JbIXaHUE U TPAHCIIOPT BEILECTB, BbIICICHUE,
PETYISILUIO U TOBEAEHUE, POCT, PA3MHOKEHHUE U Pa3BUTHE;

XapaKTepU30BaTh IPOLECCH KU3HEAEATEIBHOCTH KUBOTHBIX H3y4aeMbIX
CUCTEMATHYECKUX TpPYyNI: JBUYKEHUE, NMHUTAHHUE, JIbIXaHHWE, TPAHCIIOPT BEIIECTB,
BBIJICJIEHNE, PETYIISLMIO, IOBEICHHUE, POCT, Pa3BUTHE, PA3MHOXKECHUE;



BBISBJISATE  NPUYHMHHO-CJICICTBEHHBIC CBSI3U MEXIy  CTPOCHUEM,
KUBHEACATEIBHOCTRIO W Cpelod  OOWTaHUST  JKMBOTHBIX  H3Y4YaeMbIX
CUCTEMATHUYECKUX TPYIIIT;

pa3nuvaTh W OMHUCHIBATH JKMBOTHBIX HM3yYaeMbIX CHCTEMAaTHYECKHX TPy,
OTJICJIbHBIE OpraHbl M CHUCTEMBbl OpPraHoB II0 CXEMaM, MOJEJsAM, MYJishKam,
penabedHbIM TabauIaM, MPOCTEUIITUX — M0 U300PAKECHUSIM;

BBISIBIIATH TPU3HAKK KJACCOB WICHHUCTOHOTUX M XOPJOBBIX, OTPSJIOB
HACEKOMBIX U MJICKOTTUTAIOIINX;

BBITIOJIHSITh TMPAaKTHYECKHE U Ja0opaTopHbie pPabOThl MO0 MOpPQOIOTHH,
aHATOMUHU, (U3HUOJOTUM U TOBEJACHUIO >KUBOTHBIX, B TOM 4YHCJIE pPabOThI C
MHUKPOCKOTIOM  C  TIOCTOSHHBIMH  ((pUKCHpPOBaHHBIMH) W  BPEMCHHBIMH
MUKpOTpernapaTaMu, UCCIeI0BaTeIbCKUE paboThl C UCTOIb30BAHUEM MPUOOPOB U
UHCTPYMEHTOB IIU(PpOBOI Tab0paTopuu;

CpPaBHUBATH MIPEJICTABUTEIICH OTICIBHBIX CHCTEMAaTHYCCKHUX TPYIII )KHBOTHBIX
U JIeNaTh BBIBOJIBI HA OCHOBE CPaBHEHUS,

KJIaCCU(UITUPOBATH )KUBOTHBIX HA OCHOBAHHHM OCOOCHHOCTEN CTPOCHUS;

OTMHUCHIBATh YCIOXKHEHUE OPTraHW3allid JKUBOTHBIX B XOJE HBOJIOLUH
KMBOTHOTO MHUpa Ha 3eMJie;

BBISIBJISITh YEPThl TPUCTIOCOOJIEHHOCTH JKUBOTHBIX K cpefie OOuTaHus,
3HAYEHHUE HKOJOTHYECKUX (PAaKTOPOB ISl 5)KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3M JKMBOTHBIX B TPUPOJHBIX COOOIIECTBAX, IIEMH
NUTaHUS;

yCTaHABJIMBATh B3aUMOCBSI3U KMUBOTHBIX C  pacTEeHUsIMU, Tpubamu,
JTUIaiHUKaMU U 0aKTEPHUSIMHU B MPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh  KUBOTHBIX  MPUPOJHBIX 30H 3€MJId, OCHOBHBIC
3aKOHOMEPHOCTH PACIPOCTPAHEHUS KUBOTHBIX TIO TUIAHETE;

PacKphIBaTh POJIb )KUBOTHBIX B IPUPOJIHBIX COOOIIECTBAX;

pacKphIBaTh POJb JOMAlTHUX ¥ HEMPOAYKTUBHBIX >XMUBOTHBIX B JKH3HU
YeJIOBEeKa, pOJIb MPOMBICIOBBIX J>KMBOTHBIX B XO3SMCTBEHHOW NE€ATEIHLHOCTH
YeJIoBeKa M €0 MOBCEIHEBHOM )XKU3HU, OOBACHITh 3HAUCHHUE )KUBOTHBIX B IPUPOJIE
Y )KU3HU YEJIOBEKa;

UMETh TIPEJICTABIICHUE O MEPOIPHUATHAX 110 OXpaHe )KMBOTHOT'O MHUpa 3eMIIH,

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPaX CBS3b 3HAHWN 1O OMOJIOTHH CO
3HAHHMSIMU TI0 MaTeMaTukKe, (PU3HNKE, XUMHH, Teorpaduu, TEXHOJIOTUH, TPEIMETOB
TYMaHUTAPHOTO IUKJIOB, PA3IMYHBIMH BUIaMU UCKYCCTBA,;

UCTIOJIb30BaTh METO/bl OMOJIOTHH: MPOBOJANTHh HAOIONCHUS 332 KUBOTHBIMH,
OMHCHIBATh KUBOTHBIX, UX OPTaHbl M CHUCTEMBI OPTaHOB; CTABUTH MPOCTEHIIHE
OMOJIOTUYECKUE OTIBITHI M SKCTIEPUMEHTHI;



coOmoaTe MpaBuja Oe30macHOro Tpylda Mpu padbore ¢ yd4eOHbIM U
1a00paTopHbIM  00OPY/IOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
WHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU AEATEIHLHOCTH;

BJaJ€Th MpUéMaMu paboThl ¢ HHPOpMaLUel: HOpMYyITUPOBATH OCHOBAHUS IS
U3BJICUYCHUST W 00001eHus HHPOpPMAIMU U3 HECKONbKUX (3—4) HCTOYHHUKOB,
npeoOpa3oBbIBaTh HH(OPMAIIUIO U3 OJHONU 3HAKOBOUM CUCTEMBI B IPYTYIO;

CO3/1aBaTh IHUCHMEHHBIE M YCTHBIC COOOIICHUS, MCMIOJb3YSd MOHATUWHBIN
anmapar M3y4aeMoro pasjena OHOJIOTMH, CONPOBOXKAATh  BBICTYIUICHHE
npe3eHTalueil ¢ yuéToM 0coOOEHHOCTEN ayTUTOPUH 00yUaIOIIKXCSl.

[IpenmeTHble pE3yNbTaThl OCBOCHHUS NPOrpaMMbl MO OMOJOTHU K KOHILY
oOyuenus ¢ 9 knacce:

XapaKTepu3oBaTh HAyKd O 4YeJOBeKe (aHTpPOMOJIOTHIO, aHATOMHIO,
(U3HONOTUI0, METULIMHY, TUTUEHY, YKOJIOTHIO YeJIOBEKA, IICUXOJIOTHI0) U UX CBSI3U
C ApYTrUMU HayKaMHu U TEXHUKOM;

OOBSCHATH TOJIOXKEHUE 4YEeJIOBEKa B CHCTEME OPraHUYecKOro Mupa, €ro
NPOUCXOXKIEHUE, OTJIWYUS 4YeJIOBEKa OT KUBOTHBIX, MPHUCHIOCOOJIEHHOCTh K
Pa3TUYHBIM JKOJIOTHYECKUM (hakTopaM (UesIOBEYECKHEe pachl U aJanTUBHBIC THUIIbI
J0JIEH ), pOJICTBO YEJIOBEYECKUX Pac;

MPUBOJIUTH IPUMEPHI BKJIaga poccuiickux (B Tom yucie U. M. Ceuenos, U. I1.
[TaBnos, U. 1. Meunukos, A. A. Yxtomckuii, [1. K. AHOXUH) 1 3apy0OeHBIX (B TOM
gucine Y. Iapseit, K. bepnap, JI. Ilacrep, Y. [lapBuH) y4€HBIX B pa3BUTHE
IPEACTABICHUN O MPOUCXOXKIAECHUU, CTPOCHUH, KU3HENEITEIbHOCTH, MOBEJACHUM,
AKOJIOTUH YEJIOBEKa;

NPUMEHSTh OMOJIOTMYECKHE TEPMUHBI U MOHSATHUS (B TOM YHUCIE: ITUTOJOTHSA,
TUCTOJIOTHS, aHATOMUS YeJIOBeKa, (PU3UOJIOTHS YEIOBEKa, TUTHEHA, aHTPOIIOIOT S,
AKOJIOTHSI YeJIOBEKa, KJIETKA, TKaHb, OPraH, CUCTEMa OPraHOB, MUTAHHE, JIbIXaHUE,
KpoBooOpaiieHue, OOMEH BEIIeCTB U TMPEBpAIlllCHUE JSHEPTruu, JABUKECHHE,
BBIICJICHHE, POCT, pa3BUTUE, [OBEJIECHUE, PA3MHOXKEHHE, PA3APAKUMOCTD,
peryisnus, TOMeOocTa3, BHYTPEHHsISI cpela, HUMMYHHUTET) B COOTBETCTBUH C
MMOCTABJICHHOM 3aj/1aueii U B KOHTEKCTE;

IPOBOAUTH OMUCAHWE TI0 BHENTHEMY BHIY (M300pakKeHHIO), cXeMaM OOIIUX
MIPU3HAKOB OpraHu3Ma YeJIOBEKa, YPOBHEW €ro OpraHu3alvu: KIETKH, TKaHHU,
OpraHbl, CHCTEMbI OPTaHOB, OPTAHU3M,;

CpaBHUBATh KJIETKU Pa3HbIX TKaHEH, IPYIIN TKaHEH, OpraHbl, CHCTEMbI OPTaHOB
YeJI0BEKa; MPOLIECChI KU3HEACATEIbHOCTH OpraHu3Ma YelIOBeKa, J1eJ1aTh BHIBOIbI HA
OCHOBE CpPaBHEHUS;

paznuyath OWOJOTMYECKH AaKTUBHBIE BEIIECTBAa (BUTAMHUHBI, (PEPMEHTHI,
TOPMOHBI), BBIBJISITH UX POJIb B Mpolecce OOMEHa BEUIECTB W IpeBpalleHus
SHEPIUH;



XapaKTepU30BaTh OMOJOTUUECKUE TPOIIECCHI: 0OMEH BEUIECTB U IIPEeBpalleHUe
SHEPIuM, MUTAHUE, JIbIXaHUE, BBIJIEJICHUE, TPAHCIIOPT BEIIECTB, JBUKEHUE, POCT,
perymsinus GQyHKIIUN, UMMYHUTET, IOBEICHUE, PA3BUTHE, PA3MHOKEHHE YEIIOBEKA;

BBISIBIIATh TPUYUHHO-CIICICTBEHHBIE CBA3U MEXAY CTPOCHUEM KIIETOK,
OpraHoB, CHCTEM OpraHOB OpraHu3Ma uYejoBeKa W HUX (QYHKIUAMH, MEXIY
CTPOCHHEM, KU3HENICSITEIHHOCTHIO U CPeIoN OOUTAHUS YEIOBEKA;

IPUMEHATH OMOJIOTUYECKUE MOJICNIU JIJIsl BHISIBJICHUSI OCOOCHHOCTEH CTPOSHUS
1 (QYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

OOBSICHSITh HEUPOTYMOPATIbHYIO PETYJISIIUIO MTPOIIECCOB KU3HEACATEIbHOCTU
OpraHu3Ma 4eJOBeKa;

XapaKTepu30BaTh W CpaBHUBATh OE3YCIOBHBIE M YCIOBHBIE DPEIEKCHI,
HACJICJICTBCHHbIC W HEHACJEJCTBEHHBIC MPOTrpaMMbl IOBEJICHHS, OCOOECHHOCTHU
BBICIIICH HEPBHOW JICSATEIBHOCTH YEJOBEKa, BHUABI TMOTPEOHOCTEH, MMaMsTH,
MBIIUICHHS, PEUYd, TEMIIEPAaMEHTOB, AMOIMH, CHA, CTPYKTYPY (PYHKIIMOHATBHBIX
CHCTEM opraHusma, HaIpaBJIEHHBIX Ha JIOCTHIKEHHE MOJIE3HBIX
IPUCTIOCOOUTENIBHBIX PE3YILTATOB;

pasnmuyuaTth  HACJICACTBEHHbIE W  HEHACIEJICTBEHHBIC (MH(EKIIMOHHBIC,
HeMH(EKIIMOHHBIC)  3a00JICBaHUS  YEJIOBEKa, OOBACHATH 3HAUEHHUE  MEP
PO UITAKTUKHU B MIPETYIPEKICHUU 3a00JI€BaHUI YeTTOBEKa;

BBITIOJIHSITh TPAaKTHYECKHE U Ja0opaTopHbie pPabOThl 1O MOPQOIOTHH,
aHaTOMUHU, (U3UOJIOTUM M TIOBEACHUIO 4YeJOoBeKa, B TOM 4YHCIE pabOThl C
MUKPOCKOIIOM  C  TIOCTOSHHBIMH  ((PUKCHUpOBaHHBIMH) W  BPEMEHHBIMH
MUKpOIIpenapaTaMy, UCCIIEI0BATEIbCKUE PabOThl ¢ UCIOIB30BaHUEM MPUOOPOB U
UHCTPYMEHTOB I (PpOBOI T1a00paTOpHH;

peraTh KayeCTBEHHBIC M KOJIMYECTBEHHBIC 3aJ1aud, HMCIIOJIB3YS OCHOBHBIC
MOKa3aTeIM 370POBhsl YEJIIOBEKA, MPOBOJUTH PAcU€Thl U OICHUBATH IMOJYYCHHBIC
3HAYEHMUS,

apryMEHTHPOBAaTh OCHOBHBIC IPHUHITUIIBI 3JJ0POBOT0 00pa3a >KM3HU, METObI
3aIIUTBl M YKPEIUICHUS 370pOBbSl UEJIOBEKA: COaJaHCHPOBAaHHOE IMTAHUE,
COOJIFOJICHUE TIPaBWJI JIMYHOW THUTHCHBI, 3aHATHS (U3KYIBTYPOH H CIIOPTOM,
palMoHaNbHAsl OpraHu3alus TpyJda W IOJHOIEHHOTO OTJbIXa, ITO3UTHUBHOE
SMOIIMOHAJILHO-TICUXUYECKOE COCTOSHHE;

UCITOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS JUIS COOJTIOICHHS 3J0POBOTO
oOpaza ’ku3HHM, COaJaHCHPOBAHHOTO THTAHUSA, (PU3NUECKOM AaKTUBHOCTH,
CTPECCOYCTOMUYUBOCTH, JIJIsI UCKITIOUEHUS BPEIHBIX MIPUBBIUCK, 3aBUCUMOCTEH;

BJIQJICTh MpUEMAMHU OKa3aHHWS TIEPBOM IOMOIINM YEJIIOBEKY IIpH IOTEpe
CO3HaHUs, COJTHEUYHOM U TEIIJIOBOM y1ape, OTPaBJICHUH, YTOIJICHUH, KPOBOTCUCHUH,
TpaBMax MSTKUX TKaHEW, KOCTEM CKejleTa, OpraHoB YYyBCTB, OXOTax U
OTMOPOKECHUSIX;



JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEpPaX CBSA3b 3HAHUM HAYK O YEJIOBEKE
CO 3HAHUSMM MPEIMETOB €CTECTBEHHO-HAYYHOTO W TyMaHUTAPHOTO IUKJIOB,
pa3IUYHBIX  BUJOB  MCKYCCTBa,  TEXHOJOTMHU, OCHOB  0€30MacHOCTHU
KUZHEACATEIbHOCTH, (PU3NYECKOU KYJIbTYPHI;

UCIIOJIB30BaTh METOJbl OHWOJIOTHHU: HAOII0aTh, HW3MEPSITh, OMKUCHIBATH
OpraHU3M YeJIOBEKa U MPOIECCHI €T0 KU3HEICSITEILHOCTH, TPOBOAUTh MPOCTEHUIIINE
HCCIIeIOBAHUS OpraHU3Ma YeJIOBeKa U OOBSICHATD UX PE3YIIbTATHI;

coOmoaTe MpaBuja Oe3omacHOro Tpylda Mpu padbore ¢ ydyeOHbIM U
7a00paTOpHBIM  000PY/JIOBaHUEM, XUMUYECKOW TIOCYJIO0M B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JICSITEIHHOCTH;

BJIAJIETh IpUEMaMu paboThl ¢ HHMOpMaLUel: popMyTupOBaTH OCHOBAHUS JIJIsI
U3BJICUCHHUS M 00001eHusT WHOpMAlUU U3 HECKOIbKUX (4—5) HCTOYHUKOB;
npeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJHOU 3HAKOBOUW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh IHUCHMEHHBIE M YCTHBIE COOOIICHMS, HCMONB3YsS TOHSTUWHBIN
ammapaT M3y4YeHHOro pasjesia OWOJOTHHM, COMNPOBOXIATh  BBICTYIICHHE
Ipe3eHTaIuel ¢ yuéToM 0COOCHHOCTEHN ayTUTOPUN 00yUarOIITUXCS.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KUJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 buosnorus — Hayka 0 JXKMBOU MpUPoJIe 4 bubmorera [JOK
K PHpOA https://m.edso0.ru/7f413368
. bubmuorexa [JOK
2 MeTozpt H3ysIeHIts FKUBOH MPHPOEL 4 1 https://m.edsoo.ru/7f413368
bu6moreka [IOK
— i 1 1.
3 OpramH3MBEI — Te1a KABOH MPHPOLLI 0 > https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 OpranusMel 1 cpesa OOHTaHHs 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
> Tpuponibie coodutectsa 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
6 XK 3
1Basl HIPHPOAA 1 HENOBCK https://m.edso0.ru/7f413368
bu6mmoreka [JOK
7 P 1
C3EPBHOE BpeMA https://m.edso0.ru/7f413368
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 34 0 35

I[TPOTPAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
i 1.
! PactiTebHEL Opranism 8 > https://m.edsoo.ru/7f4148d0
) Crpoenue u MHOrooOpasue 11 35 bubnuorexa [JOK
MTOKPBITOCEMEHHBIX PACTEHU ' https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh paCTUTENBHOTO 14 3 bubmuorexa [JOK
opraHusma https://m.edsoo.ru/7f4148d0
bu6moreka [IOK
4 P 1
S3CPBHOE PpEME https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 8



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
. bubnuorexa [JOK
1 1 4.
CucremaTHuecKue Irpymnibl pacTeHUN 9 5 https://m.edso0.ru/7f416720
2 PasBurne pacturenpHOTO MUpa Ha 3eMile 2 bubnmorexa LOK
p P https://m.edsoo.ru/7f416720
3 PacTeHus B mpUpOIHBIX COOOIIECTBAX 3 bubmmorexa [OK
PHpOAL B https://m.edsoo.ru/7f416720
bu6moreka [IOK
4 P 3
ACTCHHA 1 HeIoBek https://m.edsoo.ru/7f416720
. bu6mmoreka [IOK
5 I'pu0sr. JI .b 7 2
PHOBL. JHIIAMHHIH. bakTepui https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 6.5

I[TPOTPAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 XK 4 .
HBOTHEIH OPranHsm 05 https://m.edsoo.ru/7f418886
5 CrpoeHue U )KU3HEeIeATeNbHOCTh OPraHu3Ma 12 3 bubnuorexa [JOK
JKMBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTeTOPUU CUCTEMATUKHU 1 bubmuorexa [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OHOKJIETOYHBIE )KUBOTHEIE - IPOCTEHIITHE 3 1 bubmiorexa HOK
A P https://m.edso0.ru/7f418886
5 MHOTOKJIETOYHBIC KUBOTHBIE. 5 1 bubmuorexa [JOK
Kumeunononoctasie https://m.edso0.ru/7f418886
bu6mmoreka [IOK
6 [Tnockue, Kpyribie, KOJbYaThIC YSPBU 4 1 httos://m.edsoo.ru/7f418886
bu6mmoreka [JOK
7 q 6 1
flereTonorue https://m.edso0.ru/7f418886
8 Mo LTocKI 9 05 bu6mmoreka [JOK
https://m.edso0.ru/7f418886
bubmuoreka [JOK
9 X 1
OpAOBHIC https://m.edso0.ru/7f418886
bubmmoreka [JOK
10 P16 4 1
pIob! https://m.edso0.ru/7f418886
11 3eMHOBOIHBIC 3 bubmorexa HOK

https://m.edsoo.ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmuoreka [JOK

. Hpeoumiatotces 3 https://m.edsoo0.ru/7f418886
bubmmorexa [{OK
. e 4 1 https://m.edsoo0.ru/7f418886
bubmmoreka [{OK
H Vheromuaionte ! 1 https://m.edso0.ru/7f418886
bubmmoreka [{OK
15 PazBuTHE )KMBOTHOTO MUpPa Ha 3emile 4 0.5 hitps://m.edsoo.ru/ 7418586
16 XK 6 3 bubmuoreka [IOK
HROTIVIE B TIPHPOAILIR COODMEETRR https://m.edsoo.ru/7f418886
17 K 3 bubmuorexa [JOK
HROTHbIE T eToReE https://m.edsoo0.ru/7f418886
18 P 2 bubnuoreka [IOK
EpRHOT e https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 11.5



https://m.edsoo.ru/7f418886
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubnuorexa [JOK
1 Y —
CIOBEK — OMOCONMATLHAIH B 3 https://m.edsoo.ru/7f41aa8c
bubmmoreka [IOK
2 1
CTpyKTypa Opranusma uenosexa 3 https://m.edsoo.ru/7f41aa8c
. bubmuorexa [JOK
3 HefiporymopanbHas perynsuus 8 0.5 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
4 2
Onopa u asmxenme > https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
S BHyTperrss cpena opranusma 4 0.5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
6 K §) 4 1.5
poBoobparierue https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
7 4 1
Hpixanne https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
8 I1 6 1
HTAHMIC H THIIeBaperue https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
9 OOMeH BellecTB U MPEeBpallleHue SHePTUn 4 15 httos://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
10 Koxa S 2 https://m.edsoo.ru/7f41aa8c
11 Brinenenue 3 1 Bubmiorexa TOK

https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK

. PASMHOTCHNC 1t pAsBHTHE ° 05 https://m.edsoo.ru/7f41aa8c
bubmmoreka [{OK

13 Oprasbsl 4yBCTB U CEHCOPHBIE CUCTEMBI 5 1.5 ttos://m. edso0 ru/ 741588
bub6mmoreka [{OK

. Hopeere unewxiia ° . https://m.edsoo.ru/7f41aa8c
15 q 3 bubnuoreka [JOK

SORCIH OpyOTIa Spe https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoprrre | Ipaxrireciie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 JKuBast u HexUBas Ipupoaa. 1 bubnuorexa [JOK
[Tpu3HaKH KUBOTO 06.09.2023 | https://m.edsoo.ru/863ccaé0
5 buosorus - cucrema Hayk 0 KUBOMN 1 bubnuoreka [IOK
pHUpoIe 13.09.2023 | https://m.edsoo.ru/863cccOe
Ponp Guonoruu B mo3HaHUH
3 OKPYXAIOIIEro MUpPa U 1 bubnuoreka [IOK
MPAKTUYECKOUN ACATETLHOCTH 20.09.2023 | https://m.edsoo.ru/863cccOe
COBPEMEHHOTO YeI0BeKa
4 HcTounnkn OMOJIOTHIECKUX 1 bubmuorexa [JOK
3HAHHUU 27.09.2023 | https://m.edsoo0.ru/863ccf56
5 Hayunbie MeTo1b1 n3ydeHus 1 bubnuoreka [JOK
YKUBOU TTPUPO/IBI 04.10.2023 | https://m.eds00.ru/863cd0c8
6 Merto1bl U3y4YeHUsl )KUBOM 1 bubnuoreka [JOK
MIPUPOJIbI: U3MEPEHUE 11.10.2023 | https://m.edsoo.ru/863cd9ce
MeTo1b1 U3y4eHHUsI )KUBOI
MIPUPOIbI: HAOTIOCHHE U
skcniepuMent. JlaboparopHas
7 pa60TI;. «3yuenue e 1 0.5 bubmorexa LIOK
18.10.2023 | https://m.edsoo.ru/863cd65e
71a00paTOPHOTO 00OPYIOBAHUS:
TEPMOMETPBHI, BEChI, yariku lletpwu,
npoOupku, MeH3ypku. [IpaBuna



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

paboTel ¢ 000pyIOBaHUEM B
ITKOJIBHOM KaOHWHETe.
O3HaKoOMJIEHHE C yCTPOUCTBOM
JYIbI, CBETOBOTO MHKPOCKOTIA,
mpaBmiIa pabOTHl C HUMM»

Meronas! n3ydeHus KUBON
MIPUPO/IbIL: OTIMCAHUE.
[IpakTnueckas pabora
«O3HaKOMIIEHHE C PaCTUTEIILHBIMU
Y )KHBOTHBIMH KJIETKAMH: TOMaTa U

bubmmoreka [{OK

8 apOy3a (HaTypaJbHBIC TIperaparsl), 05 25.10.2023 | https://m.eds00.ru/863cd866
nHpy3opuu TyHeabKu U THIPHI
(TroTOBBIE MUKPOITPENapaThl) C
TTOMOTIIBIO JTYIIBI i CBETOBOTO
MHUKPOCKOTIa»
bu6mmoreka [IOK
o Honsrie 06 opranisme 08.11.2023 | https://m.edsoo.ru/863cdb36
10 YBenuuuTenbHbIC IPUOOPHI IS bubnuoreka [JOK
HUCCIEI0OBAaHUN 15.11.2023 | https://m.edsoo.ru/863cd3de
HuTonorus — Hayka o KJIETKe.
JlaGopaTtopHas pabdora «3y4yeHue
KJIETOK KOKMIIbI YEIIYyH JIyKa 10
11 Yo u MI/IK]IC-)IOCKOHOYI\I/;I (H};. ’ 0.5 bubmorexa HOK
22.11.2023 | https://m.edsoo.ru/863cddde
MIpUMEPEe CaMOCTOSITENILHO
MPUTOTOBIEHHOTO
MUKpOTpernapara)
12 KuzHenesTenbHOCTh OPraHu3MOB bubmmorexa [JOK
29.11.2023 | https://m.edsoo.ru/863ce568



https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568

CBoiicTBa KMBBIX OPTaHU3MOB.
JlaboparopHas paboTa

bubmuoreka [JOK

13 «Habmogenue 3a notpediieHueM 05 06.12.2023 | https://m.edsoo.ru/863ce73e
BOJIbI PACTCHUEM)
PazHooOpa3ue opranu3mMoB u UX
xiaccuukanus. [Ipaktuaeckas
14 pa60Ta¢<)<031faKOMJ'II;HI/Ie c brbmmorexa [OK
13.12.2023 | https://m.edsoo.ru/863ce8ec
MPUHITUIIAMHA CHUCTEMATHKU
OpPraHu3MOB»
15 MHuoroo0Opa3ue u 3HaueHHE
pacTeHuit 20.12.2023
16 MHuoroo0Opa3ue u 3HaueHIE
KHUBOTHBIX 27.12.2023
17 MHuoroo6pa3ue u 3HaueHue rpudoB 17.01.2024
18 bakrepuu u BUpychI Kak ¢popma bubnuoreka [IOK
KU3HU 24.01.2024 | https://m.edsoo.ru/863ce8ec
19 Cpenpl 0OuTaHUs OPraHU3MOB 31.01.2024
20 Bonnas cpena oburanus bubnuoreka [JOK
OpraHu3MOB 07.02.2024 | https://m.eds00.ru/863cea68
21 HaszemHuo-Bo3aymnas cpeaa bubnuoreka [IOK
oOuTaHUsl OPraHU3MOB 14.02.2024 | https://m.edsoo.ru/863cec3e
[TouBennas cpena obutanus
29 opranu3moB. [IpakTuueckas 05 bubnunoreka [JOK
paboTa «BblsiBiIeHHE 21.02.2024 | https://m.edsoo.ru/863cedba

MPUCTIOCOOICHUI OPraHU3MOB K



https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba

cpene oouTaHus (Ha KOHKPETHBIX

IIpUMepax)»
bubmmoreka [{OK
23 OpraiH3MbI KaK cpeia oOHTaiHs 28.02.2024 | https://m.edso0.ru/863cf684
24 Ce3oHHBIC U3MEHEHUS B KU3HU bubnuorexa [JOK
OpraHu3MOB 06.03.2024 | https://m.edsoo.ru/863cf508
o5 [Tonatue o npupoaHOM bubnuorexa [JOK
cooOmiecTBe. 13.03.2024 | https://m.eds00.ru/863cf684
26 B3anmMocBs3u opranusmoB B bubnuorexa [JOK
MPUPOIHBIX COOOIIECTBAX 20.03.2024 | https://m.edsoo.ru/863cf684
97 [TumieBbie CBSI3U B IPUPOIHBIX bu6moreka [IOK
coo0mecTBax 03.04.2024 | https://m.edsoo.ru/863cf7e2
28 Pa3noobpa3zue nmpupoaHbIX bubnuoreka [IOK
cooOuiecTB 10.04.2024 | https://m.edsoo.ru/863cfb20
HckyccTBeHHbIE COOOIIECTBA, UX
OTJINYME OT MPUPOIHBIX
29 coo0mectB JlabopaTopHas pabora 05 bubnuoreka [JOK
«M3ydyeHne HCKYyCCTBEHHBIX 17.04.2024 | https://m.edsoo.ru/863cfd3c
COOOIIIECTB U UX oOuTaTenei (Ha
puMepe akBapuyMma u Jp.)»
30 [IpupoaHbie 30HbI 3eMJH, UX bubnunoreka [JOK
oOutarenu 24.04.2024 | https://m.edsoo.ru/863cfeea
31 BnusiHue yenoBeka Ha )KUBYIO bubnunoreka [JOK
MIPUPOAY 08.05.2024 | https://m.eds00.ru/863d0340
39 ['moGanbHbIC SKOIOTHYECKUE bu6mmoreka [JOK
po0OsIeMbl 15.05.2024 | https://m.eds00.ru/863d0340
33 Ilytn coxpanenus bubnuoreka [IOK
OMOJIOTUYECKOT0 pa3HOo0Opa3us 22.05.2024 | https://m.edsoo.ru/863d064c



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
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PesepBHriii ypok. O600IIeHNE
3HaHUM MO0 MaTepuany,
M3y4EHHOMY B 5 KJlacce
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6 KIIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 boranuka — Hayka 0 pacTeHHUIX 1 bubnmorexa LOK
ykaop 07.09.2023 | https://m.edsoo.ru/863d0af2
OO01me IpU3HaAKu U YPOBHU
2 0 rI:HmaEHH aCTI/IT};I.?'II)HOFO 1 bubnmorexa LHOK
p p 14.09.2023 | https://m.edso0.ru/863d0c82
opranm3ma
3 CIiopOBEIE€ ¥ CEMEHHBIE PACTEHUS 1 bubmmorexa [OK
P p 21.09.2023 | https://m.edsoo.ru/863d0de0
PactutennHas kieTka, ee
n3yuenue. Jlabopartoprasa paborta
4 <<I/Iy3q eHue MI/IKPOCKEHI/I‘I:CKOFO 1 bubmmorexa [OK
e P 28.09.2023 | https://m.edso0o.ru/863d0fde
CTPOCHHS JINCTA BOJHOTO PACTCHUSI
DIIOIEN
XUMHWYECKUH COCTaB KIETKU.
JlaGopaTtopHnas pabota
5 06 1 0.5
«OOHapyXeHHE HEOPTaHUYECKUX U 05.10.2023
OpPraHUYECKHUX BEIIECTB B
pacTeHUm»
6 XK 1
M3HENESITEILHOCTD KIIETKH 12.10.2023
PactuTenpHbIe TKAHU, HX KIH.
7 JIaGoparopHas paboTa «I/IE)YHeIfHe 1 0.5 Bu6mmorexa LIOK
PATOPHAA P i . ' 19.10.2023 |  https://m.edso0.ru/863d115a
CTPOEHUS paCTUTEIbHBIX TKaHEH



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
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(ucnoJib30BaHUE
MUKPOIPENapaToB)»

Oprans! pactenuii. JlJabopaTopHas
pabota «/3ydyeHue BHEUTHETO
CTPOCHHA TPABAHUCTOI'O
LIBETKOBOTO PacTeHUs (Ha KUBBIX

bubmmoreka [{OK

8 WM TepOapHBIX IK3EMIIIPAX 05 26.10.2023 | https://m.edsoo.ru/863d12ae
pacTeHMit): acTyIIbs CyMKa,
pelbKa auKasi, JJIOTUK €KUM U
Jpyrue pacTeHUs»
Crpoenue cemsH. JlabopaTtopHast

9 pabota «M3ydeHue cTpoeHust 05 bubmuorexa [JOK
CEMSTH OJTHOJIOJTBHBIX U ' 09.11.2023 | https://m.edsoo.ru/863d3cca
JBYJIOJIbHBIX PACTEHUI»
Bupl kopHel U TUIBI KOPHEBBIX
cucteM. JlabopaTtopHas pabora
«M3yueHne cTpoeHHsI KOPHEBBIX

10 cucTeM (CTEP>)KHEBOM U bubnuoreka [JOK
MOYKOBAaTOI) Ha MpuMepe 16.11.2023 | https://m.edso0.ru/863d1402
repOapHbIX IK3EMILISIPOB WU
JKUBBIX pacTeHuil. 3yuenue
MUKpOTpernapara KIeTOK KOPHS

11 Bunousmenenue kopHei Eubmorexa OK

23.11.2023 | https://m.edso0.ru/863d197a

[ToGer. Pa3zBuTue mobera u3 MoYKH.

12 JlaGopatopHas pabota «/3yuenue 05 bubnuoreka [IOK
CTPOEHUS BET€TaTUBHBIX U 30.11.2023 | https://m.edsoo.ru/863d1c90

TCHCPATHBHbBIX ITOYCK (Ha npuMepe



https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
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CHPEHHU, TOIOJI U APYTUX
pacTeHui)»

Crpoenue ctebmns. JlaboparopHas
pabota «PaccmarpuBanue

bubmmoreka [{OK

13 MHKPOCKOTIHHACCIOTO CTPOCHIT 05 07.12.2023 | https://m.edsoo.ru/863d28ca
BETKH JiepeBa (Ha TOTOBOM
MUKpOIpernapare)»

Bremnee 1 BHyTpeHHEE CTPOCHHE
nucra. JlabopatopHas pabora

14 «O3HaKOMJIEHHE C BHEIIHUM 05 bubnuoreka [IOK
CTPOCHHEM JINCTHEB U 14.12.2023 | https://m.edsoo.ru/863d1e98
JUCTOPACIOIOXKEHUEM (Ha
KOMHATHBIX PACTCHHSIX)».

Bunousmenenus mooeros.

15 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«MccnenoBanue cTpoeHus 21.12.2023 | https://m.edsoo.ru/863d2c08
KOPHEBUINA, KITYOHS, TYKOBHUIIBI»

Crpoenue u pazHoobpaszue
16 uBeTKoB. JlabopaTopHas pabora 0.5 bubmorexa HOK
28.12.2023 | https://m.edso0.ru/863d3842
«3yueHne cTpoeHUs IBETKOBY»
Cousetns. JJaboparopHas padoTa
17 «O3HaKOMIJIEHHE C Pa3IMYHBIMU 0.5 bubmorexa HOK
N 18.01.2024 | https://m.edso0o.ru/863d3842
TUTIAMU COI[BETUII»
bubmuoreka [JOK

18 Hozet 25.01.2024 | https://m.edsoo.ru/863d3b4e

19 Pacripoctpanenue 110108 U CEMSIH bubnuoreka [IOK
B IIPUPOJE 01.02.2024 | https://m.edsoo.ru/863d3b4e



https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e

bubmuoreka [JOK

20 Obwmen pewiects y pactennii 08.02.2024 | https://m.edso0.ru/863d2550

21 MuHepanbHOE IUTAHUE PACTEHUN. bubnuorexa [JOK
VY nobpenus 15.02.2024 | https://m.eds00.ru/863d1b00
®otocunres. [IpakTnyeckas

29 pabora «Habirorenue nporecca 05 bubmmoreka [JOK
BBIJICJTICHUS] KUCJIOPO/Ia Ha CBETY 22.02.2024 | https://m.edso0.ru/863d2028
AKBAPUYMHBIMHU PACTCHUSIMI)

93 Ponb dhoTocunTesa B mpupoae u bubnuoreka [JOK
KU3HU YeJIOBEeKa 29.02.2024 | https://m.edsoo.ru/863d2028

bIxaHue KopHs. JlaboparopHas

24 §a60Ta <<I/I3y1i)ieHHe ponlle prXJ‘IeHI/ISI 0.5 bubamorexa [JOK

. 07.03.2024 | https://m.edsoo.ru/863d21c2
JUTSL TBIXQHUSI KOPHEH)

o5 Jluct u crebenp KaK OpraHbl bubnuoreka [IOK
IBIXaHUSI 14.03.2024 | https://m.edso00.ru/863d2320
TpaHcnopT BEIIECTB B PACTCHUH.

[IpakTrueckas padoTa
26 «BbIsiBIICHUE TIEPEABYYKEHUS BOIBI 0.5 bubmmorexa [JOK
21.03.2024 | https://m.edsoo.ru/863d2c08
Y MUHEPAJILHBIX BEUIECTB IO
JPEBECHHE)

27 Brigenenue y pacrenuii. Jlucromnan 04.04.2024

[Ipopacranue cemsiH.
[IpakTuyeckas padora
«OrnpeneneHne BCX0KECTH CEMSH bubnuoreka [IOK

28 . 0.5

KYJIBTYPHBIX PACTEHHH U ITOCEB UX 11.04.2024 | https://m.edsoo.ru/863d3cca

B IpyHT». «OIpenenacHue ycIoBUn
IIPOpacTaHMs CEMSIH»



https://m.edsoo.ru/863d2550
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29

Pocr u pazButue pacreHus.
[IpakTuyeckas pabora
«HabOnroienne 3a pocTom u
pa3BUTHEM I[BETKOBOTO PAaCTCHHS B
KOMHATHBIX YCJIOBHSX (Ha pUMepe
(hacom UM MOCEBHOTO TOPOXa)»

0.5

18.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/863d2fb4

30

Pa3sMHOkeHUE pacTeHHi U ero
3Ha4YCHHE

25.04.2024

31

Onbinenne. J[BoitHOE
OTUTOJIOTBOPEHHUE

02.05.2024

bubmmoreka [{OK
https://m.edso0.ru/863d3842

32

OO6pazoBaHue IJI0/I0B U CEMSH

16.05.2024

bu6moreka [IOK
https://m.edsoo.ru/863d39c8

33

BereraruBHoe pa3MHOKEHHE
pactenuii. [Ipaktuueckas padota
«OBnageHue npuéMamMmmn
BETETAaTUBHOIO Pa3MHOKEHUS
pacTeHuii (4epeHKOBaHUE TTOOETOB,
YepeHKOBAHHUE JIUCTHEB U APYTHUE)
Ha IpUMepe KOMHATHBIX PacTeHUN
(TpageckaHIMs, CEHITONHUS,
OeroHusi, caHceBbepa U Jpyrue
pacTeHus )»

0.5

23.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863d34d2

34

PesepBHbiit ypok. O600mIeHE
3HAHHMH O CTPOCHUHU U
JKA3HEIEATEILHOCTH
PacCTUTENHLHOTO OpraHu3Ma

30.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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7 KIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 MHuoroo0pa3ue opranu3MoB U UX 1 bubnuorexa [JOK
KJIaCCU(UKAITUS 07.09.2023 | https://m.edsoo.ru/863d4314

2 Cucremaruka pacTeHUN 1 bubnuorexa LIOK

14.09.2023 | https://m.edso0.ru/863d449a
Hwusmme pacrenus. OOmas
XapaKTEPUCTHKA BOJIOPOCIEH.

3 JlabopaTtopHnas pabota «3y4yenue 1 05 bubmuorexa [JOK
CTPOEHUS OJTHOKIIETOUYHBIX 21.09.2023 | https://m.edsoo.ru/863d46a2
BOJIOpOCIIEH (Ha mpuMepe
XJIAMUJOMOHA/IbI ¥ XJIOPEILIIBI)»

Hwuzmue pacrenus. 3eneHnie
Bojopociu. [Ipaktuyeckas pabora

4 «3yuenue cTpoeHus 1 05 bubnuoreka [JOK
MHOTOKJIETOYHBIX HUTYATBIX 28.09.2023 | https://m.edso0.ru/863d4832
BOJIOpOcCeil (Ha mpumepe
CHUPOTHPHI U YIOTPUKCA)»

5 Husmme pacrenus. bypsie u 1 bubnuoreka [IOK
KpacHBIE BOAOPOCIU 05.10.2023 | https://m.edsoo.ru/863d499a

6 Beicmme criopoBsle pacTeHUs 1 Bu6mmorexa LIOK

12.10.2023 | https://m.edsoo.ru/863d4fc6

7 OO1as XxapakTepuCTUKa U CTPOCHHUE 1 05 bubnunoreka [JOK

Mx0B. [IpakTrueckas paboTa 19.10.2023 | https://m.edsoo.ru/863d4b02
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«M3ydeHne BHEITHETO CTPOCHUS
MXOB (Ha MECTHBIX BHJIAX)»

8 [uxn pa3Butus MxoB. Posib MXOB B bubnuorexa [JOK
MIPUPOJIC U ACITEILHOCTH YETIOBEKA 26.10.2023 | https://m.edsoo.ru/863d4e5e

9 OO6mras xapakTepucTuka bubmmoreka [{OK
MaroOPOTHUKOOOPA3HBIX 09.11.2023 | https://m.edsoo.ru/863d4fc6
Oco0eHHOCTH CTPOEHUS U
KU3HECATCIILHOCTH IIJIayHOB,

10 XBOIIEH U NallOPOTHUKOB. 05 bubnuorexa [JOK
[Ipaktuyeckas padora «M3yueHnune 16.11.2023 | https://m.eds00.ru/863d512e
BHEIITHETO CTPOCHHS IMAITOPOTHHKA
WJTH XBOIIIa»

Pa3mMHOXeHNE U TUKIT pa3BUTHS

1 MaroOpPOTHUKOOOPA3HbIX. 3HAUCHUE bubnuoreka [IOK
MaropPOTHUKOOOPA3HBIX B MPUPOJIC 23.11.2023 | https://m.edso00.ru/863d5282
Y ’KU3HU YeI0BeKa
OO6mrast XxapakTepUCTHKA XBOWHBIX
pactenuii. [IpakTuueckas pabota
«M3yyeHne BHEIIHErO CTPOCHUS

12 BETOK, XBOH, IIUIIEK U CEMSIH 0.5 bubmmorexa [JOK

’ ’ N 30.11.2023 | https://m.edsoo.ru/863d55a2
rOJIOCEMEHHBIX pacTeHui (Ha
MIpUMepe eJIU, COCHBI UITU
JTUCTBEHHUIIBI)»

13 3HauyeHHE XBOWHBIX PACTEHUH B bubnunoreka [JOK
MIPUPO/JIE U )KU3HU YEIOBEKa 07.12.2023 | https://m.eds00.ru/863d5714
OCOOEeHHOCTH CTPOCHUS U

14 JKU3HENEATEIHLHOCTH 05 bu6mmoreka [JOK
ITOKPBITOCEMEHHBIX PACTEHUH. 14.12.2023 | https://m.eds00.ru/863d5868

[IpakTtuyeckas padora «M3yuenue
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BHCIIHETO CTPOCHUA
MMOKPBITOCCMCHHBIX paCTeHHﬁ>>

Knaccudukanus u nuki pa3BUTHS

bubmmoreka [{OK

15 MOKPBITOCEMEHHBIX PacTEHHI 21.12.2023 | https://m.edsoo.ru/863d5a02
CemelicTBa KJ1acca JBYIOJIBHEIE.
[TpakTudeckas pabora «3ydeHne bubmorexa [IOK
NPH3HAKOB MPEACTABHTENEH https://m.edso0.ru/863d5b88
16 cemericTB: KpecTonBeTHbIe 0.5 https://m.edsoo.ru/863dsdae
(Kanyeribie), PosonpeTHbe 28.12.2023 | https://m.edsoo.ru/863d5f20
’ https://m.edso00.ru/863d607e
(PozoBere) Ha repOapHbIX 1 https://m.eds00.ru/863d61e6
HaTypaJbHBIX 00pa3Iax»
CewmeiicTBa Ki1acca JBYI0JIbHbIE
[IpakTuueckas padota «3yuenue Bu6moreka [JOK
IPU3HAKOB MPE/ICTABUTEICH https://m.edso0.ru/863d5b88
17 ceMelCcTB: MOTBIIEKOBEIE 05 https://m.edsoo.ru/863d5dae
(bobogsie), [Tacnénossie, 18.01.2024 | https://m.eds00.ru/863d5f20
CrnosxxHotBeTHbIE (ACTpOBBIC) HA https://m.edsoo.ru/863d607e
repGapHbIX H HATYPAIbHBIX https://m.edso0.ru/863d61e6
o0Opasmax»
XapakTepHble MMPU3HAKK CEMEICTB
KJ1acca OJHO0JIBHBIE. bubnmorexa IOK
TpakTHueckas paGota «M3yuenne https://m.edso0.ru/863d5b88
18 [IPH3HAKOB IpE/ICTABHTEICIl 05 https://m.edsoo.ru/863d5dae
N = 25.01.2024 | https://m.eds00.ru/863d5f20
CeMeACTB: JImeHHELR, naky https://m.edso00.ru/863d607e
(MsitikoBbIe) Ha repbapHbIX 1 https://m.edso0.ru/863d61e6
HATYpaJbHBIX 00pa3Iax»
KynbTypHBIE ITPEICTaBUTETN
19 ce}llv[eﬁz,fB HOKpliI:[HOCCMeHHBIX ux Bu6mmorexa LIOK
’ 01.02.2024 | https://m.eds00.ru/863d634e

HCITIOJIb30BAHHUE YCTTIOBCKOM
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OBOJIIOLIMOHHOE Pa3BUTHE

bubmuoreka [JOK

20 pacTUTENLHOTO MUpPa Ha 3emiie 08.02.2024 | https://m.edsoo.ru/863d651a
Dranbl pa3BUTHS HA3EMHBIX
21 pacTeHHii OCHOBHBIX brbmmorexa [OK
15.02.2024 |  https://m.eds00.ru/863d668c
CUCTEeMATHYECKUX TPYIII
29 Pactenus u cpena oOuTanusl. bubnuorexa [JOK
Okonorndeckue GaKTopsl 22.02.2024 | https://m.edsoo.ru/863d67ea
bubmmoreka [{OK
23 Pacrrenste coobmectsa 29.02.2024 | https://m.edso0.ru/863d695¢c
24 CtpyKTypa pacTUTEIBHOTO bubmuorexa [JOK
coo0iiecTBa 07.03.2024 | https://m.eds00.ru/863d695¢c
KynbTypHBIE pacTeHUS U HX
o5 npoucxoxaeHue. KynbrypHsie bubmuorexa [JOK
pacTeHus CeTbCKOXO03IUCTBEHHBIX 14.03.2024 | https://m.edso0.ru/863d6cc2
yroauu
26 Pactenus ropoaa. JlekopaTuBHOE bubnuoreka [IOK
BETOBOJCTBO 21.03.2024 | https://m.edsoo.ru/863d6e2a
27 OxpaHa pacTUTEIHHOTO MUpa bubmmorexa [JOK
04.04.2024 | https://m.eds00.ru/863d6f88
bakTepuu - nosiiepHbie OpraHU3MBbl.
OO6mras XxapakTepucTUKa OaKTePUIA.
28 Hagj)paTO]lea}I §a60Ta «HSY‘IGEHC 0.5 bubmmorexa [JOK
. 11.04.2024 | https://m.edso0.ru/863d75f0
CTpoeHHS OaKkTepuii (Ha TOTOBBIX
MUKpOTpernaparax)»
29 Pounb Gaktepuii B mpupoJie U )KU3HU bubnuoreka [IOK
4eJI0BEKa 18.04.2024 | https://m.eds00.ru/863d75f0
bubnmnoreka [JOK
30 Iputer. Obuias xapaxrepuctika 25.04.2024 https://m.edsocI)_.[ru/863d70e6
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HInsanounsie rpudsl. [IpakTnyeckas
pabota «/3y4ueHue cTpoeHus

31 IUIOOBBIX TEJI HUISAIIOYHEBIX I'PHOOB 1 0.5 bubnmorexa LHOK
a p ' 02.05.2024 | https://m.eds00.ru/863d70e6
(WK n3yyeHue MIIAIOYHBIX TPUOOB
Ha MYJISDKax)»
[InecHeBbIE U OPOAKIKH.
I1 3] N3yuenune
32 | crpossmen omoreromen Gyxop) | 1 05 BuGnuorera 11K
p 8 yKop ' 16.05.2024 | https://m.edso0.ru/863d72b2
Y MHOTOKJICTOYHBIX (TICHUITUILI)
TIJIECHEBBIX TPUOOBY
33 I'pubsI -napa3utel pacTeHUi, 1 bubnuoreka [IOK
SKMBOTHBIX U YEJI0OBEKA 23.05.2024 | https://m.edso0.ru/863d72b2
JInailHUKA - KOMIJIEKCHBIE
34 opra"usMel. [IpakTuueckas padora 1 0.5 bubmmorexa [OK
P P P ' 30.05.2024 | https://m.edsoo.ru/863d7460
«M3ydeHne cTpoeHus JTUIIAHHIKOBY
OBIIEE KOJIMYECTBO YACOB I10 34 6.5

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 3 bubmmoreka [{OK
OOJIOTHA — HAYKa O AHMBOTHRIX 1 06.09.2023 | https://m.edsoo.ru/863d7744
OO6mmue npu3HaKy KUBOTHBIX.
bubmmoreka [{OK
2 MHuoroo0Opasue >KUBOTHOTO MUpa
06.09.2023 | https://m.edsoo.ru/863d78a2

3 CtpoeHue u )KU3HEAEATEIbHOCTh bu6moreka [IOK
KUBOTHOH KJICTKH 13.09.2023 |  https://m.eds00.ru/863d7c26
Txanu )xuBOTHBIX. OpraHsl 1
CHUCTEMBI OPraHOB JKHBOTHBIX. 1

4 JlaGopaTtopHnas pabota 0.5 Bu6muorexa [TOK
«MccnenoBanue moj MUKPOCKOTIOM ' 13.09.2023 | https://m.eds00.ru/863d7d98
TOTOBBIX MUKPOIIPEIIAPATOB KIETOK
Y TKaHEH )KUBOTHBIX)

5 Ornopa 1 IBM>KEHUE KUBOTHBIX. 05 bubnuoreka [JOK
[IpakTrueckas padota ' 20.09.2023 | https://m.edsoo.ru/863d7fle
«O3HaKOMJICHHE C OpraHaMH OIOPbI 1
U IBW)KCHUS Y dKUBOTHBIX)»

bubmuoreka [JOK
6 [Tutanue u nuieBapeHue y
N 20.09.2023 | https://m.edsoo.ru/863d809a
MPOCTEHIHNX U OSCTIO3BOHOYHBIX
YKUBOTHBIX
7 . 05 bubnmuoreka [JOK
WTAHHC W ITHILICBAPCHUC ¥ 1 ' 27.09.2023 | https://m.edsoo0.ru/863d82ca
MO3BOHOYHBIX JKMBOTHBIX.
8 [IpakTuueckas pabora «/3ydenue 0.5 bubnnorexa [IOK
27.09.2023 | https://m.edsoo.ru/863d84fa
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Croco0OB MOTJIOIIECHUS MULIH Y
KHUBOTHBIX»

I[I)IXElHI/IC KHUBOTHBIX.
[MpakTrueckas padota «3yueHue
cIroco6oB ABIXaHUSA Y ) KUBOTHBIX»

9 Tpancnopr BeriecTs y 05 bubnuorexa [JOK
0€CIT03BOHOYHBIX KUBOTHBIX. 04.10.2023 | https://m.edsoo.ru/863d86c6
[IpakTnueckas pabora
«O3HaKOMIIEHHE C CUCTEMaMU
OpraHOB TPAHCIIOPTA BEIIECTB y Bu6moreka ITOK

10 KUBOTHBIX» 04.10.2023 | https://m.edsoo.ru/863d8856
KpoBooOparenre y mo3BOHOYHBIX
YKUBOTHBIX

11 Brinenenue y ;KMBOTHBIX bubmuorexa [JOK
[ToxpoBHI TENIa y KUBOTHBIX. 11.10.2023 | https://m.edso0.ru/863d89d2
[IpakTuueckas padota «3yueHue Bbu6mmoreka IIOK

12 MTOKPOBOB TeJa Y )KUBOTHBIX) 0-5 11.10.2023 | https://m.edsoo.ru/863d8d74

13 Koopnunarus u peryisuus bubnmuoreka [JOK
KHU3HEIEATCILHOCTH Y JKUBOTHBIX 18.10.2023 | https://m.edsoo.ru/863d8f9a
Pa3znpaxxumocTs 1 noBezieHne Bu6muorexa [TOK

14 AKHUBOTHBIX 18.10.2023 | https://m.eds00.ru/863d9260

15 DopMBbI pa3MHOKEHUS ) KUBOTHBIX. 05 bubnnoreka [JOK
[Ipaktuueckas paborta «CtpoeHue 25.10.2023 | https://m.edsoo.ru/863d93b4
S1Ia U Pa3BUTHE 3aPOIbIIIA ITUIIBI

16 (KyPHIBI» bubnunoreka [JOK

25.10.2023 | https://m.edso0.ru/863d93b4
Poct 1 pazBuTHe )XUBOTHBIX

17 OCHOBHBIE CUCTEMATUYECKUE bubnunoreka [JOK

KaTE€ropuu >KUBOTHBIX 08.11.2023 | https://m.edso0.ru/863d9526
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OOm1ast xapakTepuCTUKA
npocteimux. JlabopaTopHas

18 pabota «/ccnenmoBaHue CTpOCHUS 05 bubnuorexa [JOK
nHOY30pHH-TY(EIbKH U 08.11.2023 | https://m.edsoo.ru/863d974c
HaOroIeHue 3a €€ epeIBIKECHIEM.

N3yuenune xemoTakcuca»

19 Kryruxonocups! u Uudyzopun bubnuoreka [JOK
MHoroo6pasue mpoCTeUIInX. 15.11.2023 | https://m.eds00.ru/863d974c
3HaueHUe MPOCTSHIINX B MPUPOJIC
Y KU3HM uesoBeka. JlabopaTopHas

20 pabota «MHOTOOOpa3Ne 0.5 bubmorexa LOK
POCTEHIHX (H FOTOBKIX 15.11.2023 | https://m.eds00.ru/863d974c
npemnaparax)»

21 OO6mras xapakTepucTuKa 05 bubnuoreka [JOK
KHUILIEYHOIOJIOCTHBIX. 22.11.2023 | https://m.edsoo.ru/863d9a30
[IpakTrueckas padoTa
«MccnenoBanue cTpoeHus
MIPECHOBOAHOM TUPHI U €€
nepeBUKEHUs (IIKOIbHbBIN
aKBapHUYM )»

22 Muoroo6pasune 05 bu6mmoreka [JOK
KHUIIIEYHOTIOJIOCTHBIX. 3HAYCHUE ' 22.11.2023 | https://m.edsoo.ru/863d9ba2
KHILIEYHOIIOJIOCTHBIX B IPUPOJE U
XKU3HU yenoBeka. [Ipakruueckas
paborta «VccnenoBanue NUTaHUS
rUAPBI JadHUSMU U IUKJIOTIAaMU
(IIKOJIbHBINA aKBAPHYM)»

bu6mmoreka [JOK
23 Hepei. [nockite vieppir 29.11.2023 | https://m.edsoo.ru/863d9d50
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[Tapa3utuveckue MIOCKUE YSPBH.
JlaboparopHas pabota «/3yueHune

24 MPUCTIOCOOTICHUI TTapa3UTHYECKIX 0.5 brbmmorexa [OK
N 29.11.2023 | https://m.eds00.ru/863da070
YyepBel K nmapasuTu3My (Ha TOTOBBIX
BIIQYKHBIX H MUKPOTIpEIIapaTax)»

o5 Kpyrislie uepBu bubnuorexa [JOK
Konpuateie uepsu. [IpakTiaeckas 06.12.2023 | https://m.edsoo.ru/863d9efe
pabora «MccnenoBanue
BHYTPEHHETO CTPOCHHUS JI0KICBOTO Bu6morexa [TOK

26 4epBsi (Ha TOTOBOM BJI&YKHOM 05 06.12.2023 | https://m.edsoo.ru/863d9efe
npenapare ¥ MHKpOIIpernapare)»

27 OO6mras xapakTepucTuKa bubmuorexa [JOK
YIICHUCTOHOTHX 13.12.2023 | https://m.edsoo.ru/863da3c2
PakooOpa3zubie. OcobeHHOCTH Bu6muorexa [TOK

28 CTPOCHHMS M KU3HCACIATCIIBHOCTH 13.12.2023 | https://m.edsoo.ru/863da53e

29 [Taykoo0Opa3ubie. OcoOeHHOCTH bubnuoreka [JOK
CTPOCHHMS M KU3HEACITCIbHOCTH 20.12.2023 | https://m.edsoo.ru/863da6ab
Hacexombie. OcoGeHHOCTH
CTPOEHUS U KU3HEJCSITSIbHOCTH.

[IpakTnueckas pabora
30 «HccaenoBadnue BHEIIHETO 0.5 bubmuorexa LIOK
20.12.2023 | https://m.edsoo.ru/863da89a
CTPOEHUS HACEKOMOTO (Ha IpUMepe
MaiCKOTro KyKa WIH IPYTUX
KPYITHBIX HACEKOMBIX-BPEIUTENIECH )»

31 HacexoMble ¢ HENOJHBIM 05 bubnuoreka [JOK
npespamenuem. [Ipakrudeckas 27.12.2023 | https://m.edsoo.ru/863da89a
pabota «O3HaKOMJIEHHUE C bubnuoreka [IOK

32 Pa3JIMYHBIMU TUIIAMU PA3BUTHUS 27.12.2023 | https://m.edsoo.ru/863da89a
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HaCEeKOMBIX (Ha mpumMepe
KOJUIEKLIU )»
Hacexompble ¢ mosHbIM

MIPEeBpAIICHUEM

33 OO6mras xapakTepucTuka 05 bubnuorexa [JOK
MoJuTtockoB. [TpakTideckas pabora 17.01.2024 | https://m.edsoo.ru/863dab7e
«HMccnenoBanye BHEIIHETO
CTPOEHUS PaKOBHUH IIPECHOBO/THBIX
¥ MOPCKHX MOJUTFOCKOB (PaKOBUHBI
0€33y0KH, EePIIOBUIIBI, IPYTOBUKA, Bu6moreka ITOK

34 KaTYIIKA U Jp.)» 17.01.2024 | https://m.edsoo.ru/863dacd2
MHuoroo6pa3ue MOJIITIOCKOB.
3HaueHue MOJUTFOCKOB B MPUPOJIE U
JKU3HU YeJIOBEKa

35 OO6mrast XxapaKTepUCTHKA XOPIOBBIX bubnuoreka [JOK
KUBOTHBIX 24.01.2024 | https://m.edsoo.ru/863dae44
OO6mras XxapakTepucTUKa poIo.

[IpakTnueckas pabora
«HccnenoBanre BHEIIHETO Bu6muorexa [TOK

36 CTPOCHHS K 0COOCHHOCTEH 0-5 24.01.2024 | https://m.edso00.ru/863db010
TepeABHKEHUS PHIObI (Ha MpuMepe
YKUBOU PBIOBI B OaHKE C BOJION )»

37 Oco0OeHHOCTH BHYTPEHHETO 05 bubnunoreka [JOK
CTPOEHHS U NPOLIECCOB 31.01.2024 | https://m.edsoo.ru/863db010
KU3ZHEJESATEIILHOCTH PBIO.

JlaGoparopHas paboTa
38 «HMccnenoBanyue BHyTPEHHETO bubmnorexa [IOK
31.01.2024 | https://m.edsoo.ru/863db16e

CTpOEHUs pbIOBI (Ha mpUMepe
TOTOBOTO BJIQXKHOTO IIperapara)y
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XpsIIeBble U KOCTHBIE PHIOBI

39 Muoroo6pasue pb16. 3HaueHue peid bubmuorexa [IOK
B IIPUPOJIE U JKU3HU YEJIOBEKA 07.02.2024 https://m.edsoo.ru/863db2ea
OO6mras xapakTepucTuka Bu6morexa [IOK

40 36MHOBO/IHBIX 07.02.2024 | https://m.edsoo.ru/863db6be

41 Oco0eHHOCTH BHYTPEHHETO bubnuoreka [JOK
CTPOEHHS U TPOIIECCOB 14.02.2024 | https://m.edsoo.ru/863db6be
KU3HECATSIILHOCTH 36MHOBOTHBIX.
MHuoroo6pa3ue 3eMHOBOJHBIX U UX Bu6morexa [TOK

42 oxpaHa. 3HaUY€HHE 36MHOBO/IHBIX B 14.02.2024 | https://m.edsoo.ru/863dbala
MIPUPOJIC U )KU3HU YeIOBEKa

43 OO6mras xapakTepucTuKa bubmuorexa [JOK
MTPECMBIKAFOTIIAXCS 21.02.2024 | https://m.edsoo.ru/863dbb78
Oco6eHHOCTH BHYTPEHHETO

a4 CTPOEHUS U MPOLIECCOB bubmuorexa [JOK
KU3HEACATEIIBHOCTH 21.02.2024 | https://m.edsoo.ru/863dbcc2
MIPECMBIKAIOIUXCS

45 MHoroo6pa3ue nIpecMbIKAIOITUXCSI bubnuoreka [JOK
U UX OXpaHa. 3HaueHue 28.02.2024 | https://m.edsoo.ru/863dbef2
MIPECMBIKAIOIIUXCS B IPUPOJIE U
KU3HU YeJIOBEeKa
OO01as xapakTepucTUKa MTHULL.
[IpakTuueckas pabora

46 «HccnenoBanue BHEITHETO 05 bubmiorexa HOK

28.02.2024 | https://m.edsoo.ru/863dclea

CTPOEHHS U NIEPbEBOT0 MOKPOBA
OTHIL (Ha IpUMepe Yydena NTHIL U
Habopa nepbeB: KOHTYPHBIX,
MYXOBBIX U ITyXa)»



https://m.edsoo.ru/863db2ea
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863dba1a
https://m.edsoo.ru/863dbb78
https://m.edsoo.ru/863dbcc2
https://m.edsoo.ru/863dbef2
https://m.edsoo.ru/863dc1ea

47 OCOoOeHHOCTH CTPOCHUS U 05 bubmuoreka [IOK
MIPOIIECCOB JKU3HEACATEIbHOCTH 06.03.2024 | https://m.edsoo.ru/863dc352
nrui. [Tpaktudeckas padora
«HccnenoBanne 0COOCHHOCTEH

48 CKeJIeTa IITULbD) brbmiorexa LIOK
TMosenene mriiL, Ce30HHbIE 06.03.2024 | https://m.edsoo.ru/863dc62c
SIBJICHUS B KU3HU TITHII

49 3HaueHue NTHIl B IPUPOJAE U )KU3HU bubnuorexa [JOK
YeoBeKa 13.03.2024 | https://m.eds00.ru/863dc8a2
OO6mrast XxapaKTepUCTHKA U CPEIbl Bu6moreka ITOK

50 YKU3HU MIJICKOTTUTAFOIINX 13.03.2024 |  https://m.edsoo.ru/863dca3c

51 OcoOeHHOCTH CTPOSHUS 05 bubmuorexa [JOK
MIIeKonuTaomuXx. [IpakTiuaeckas 20.03.2024 | https://m.edsoo.ru/863dca3c
pabota «MccnenoBanue
0COOEHHOCTEH ckeneTra
MJICKOTIUTAIOIIX)

[Ipouecchl KU3HEAEATENBHOCTH Bu6muorexa [TOK

52 MmileKonuraromux. IIpakruueckas 05 20.03.2024 | https://m.edsoo.ru/863dccda
paborta «VccnenoBanue
0COOEHHOCTEH 3yOHOU CHCTEMBI
MJICKOTIUTAIOIIX)

53 IloBenenne MIIEKOIUTAIOIINX. bu6mmoreka [JOK
Pa3MmHOXeHUE U pa3BUTHE 03.04.2024 | https://m.edsoo.ru/863dce9c

54 MJICKOIUTAOIINX bu6mmoreka [JOK
Muoroo0pasue MIEKOMUTAIONINX 03.04.2024 | https://m.edsoo.ru/863dd374

55 3HayeHre MJICKOITUTAIOIIUX B bubmuoreka [JOK
MIPUPO/JIE U )KU3HU YEJIOBEKa 10.04.2024 | https://m.edsoo.ru/863dd4e6

56 Oo6o06maromuit ypok 1o Teme

«I103BOHOYHEIE JKUBOTHEIE)

10.04.2024



https://m.edsoo.ru/863dc352
https://m.edsoo.ru/863dc62c
https://m.edsoo.ru/863dc8a2
https://m.edsoo.ru/863dca3c
https://m.edsoo.ru/863dca3c
https://m.edsoo.ru/863dccda
https://m.edsoo.ru/863dce9c
https://m.edsoo.ru/863dd374
https://m.edsoo.ru/863dd4e6

57 OBOJIIOLIMOHHOE Pa3BUTHE bubmuoreka [IOK
KUBOTHOTO MHUpa Ha 3emJie 17.04.2024 | https://m.edsoo.ru/863dd8ba
[TaneonToNIOTHS — HAayKa O APEBHUX
obutaremnsix 3emnn. [IpakTrueckas

bubmmoreka [{OK
58 pabora «VccnenmoBanue 0.5
17.04.2024 | https://m.edsoo.ru/863dda2c
HCKOIIA€MBIX OCTATKOB BBIMEPIIIHX
YKUBOTHBIX)»

59 OCHOBHBIE ATarbl YBOJTIOIUN bubnuorexa [JOK
0ECI03BOHOYHBIX JKHBOTHBIX 24.04.2024 | https://m.edsoo.ru/863ddb94

60 OCHOBHBIE ATArbl YBOJTIOIUN Bu6mrorexa [IOK
TTO3BOHOYHBIX KHBOTHBIX 24.04.2024 | https://m.edsoo.ru/863ddd60

61 XKuBoTHbIE U cpena 0OUTaHUS bubnuoreka [JOK
[Monynsaimu )KUBOTHBIX, HX 08.05.2024 | https://m.edsoo.ru/863de058

62 xapakTepucThKu. [IuieBpie CBS3U B Bu6muorexa [TOK
MIPUPOTHOM COOOIIIECTBE 08.05.2024 | https://m.edsoo.ru/863delca

63 JKUBOTHBIN MHUp NPUPOAHBIX 30H bubmuorexa [JOK
3emiu 15.05.2024 |  https://m.edso0.ru/863de6c0

64 Bo3zneiicTBre yetoBeka Ha Bbu6mmorexa LIOK
YKUBOTHBIX B PUPO/IE 15.05.2024 | https://m.edsoo.ru/863de846

65 C . bu6mmoreka [JOK

CIBCKOXOIAMCTBEHHBIC HHMBOTHRIC 22.05.2024 | https://m.edsoo.ru/863de9ad
JKuBoTtHble B ropoje. Mepsl
bubnuoreka [JOK
66 COXpaHeHHUs JKUBOTHOT'O MHUpPa
22.05.2024 | https://m.edsoo.ru/863dec7e

67 PesepBHblit ypok. O600marommii
ypok 1o teMe «CTpoeHHe U 29.05.2024

68 KU3ZHEJEATEILHOCTh OpraHu3Ma

KHBOTHOT'O»

29.05.2024



https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863ddb94
https://m.edsoo.ru/863ddd60
https://m.edsoo.ru/863de058
https://m.edsoo.ru/863de1ca
https://m.edsoo.ru/863de6c0
https://m.edsoo.ru/863de846
https://m.edsoo.ru/863de9a4
https://m.edsoo.ru/863dec7e

PesepBHeIit ypok. O60O0marommii
ypok 1o TeMe «CHcTeMaTHIeCKue

T'pyIIIbI )KUBOTHBIX»

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34

11.5




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
1 H 1
AYKH 0 HeToBere 05.09.2023 | https://m.edso0.ru/863df188
2 YenoBeK KaK 4acTh IPUPOIbI 1 bubnmorexa [TOK
PHpOAL 06.09.2023 | https://m.edsoo.ru/863df354
bu6moreka [IOK
A 1
3 HIpOTIoTeHes 12.09.2023 | https://m.edsoo.ru/863df354
4 CrpoeHue u XUMHUYECKUI COCTAB 1 bubnuoreka [IOK
KJIIETKHA 13.09.2023 | https://m.edsoo.ru/863df4a8
Tumnbl TKaHEW OpraHu3Ma
yenoBeka. [Ipaktuueckas pabora
5 «M3yueHrne MUKPOCKOIIMYECKOTO 1 0.5 bubmmorexa [OK
yi Iv) ' 19.09.2023 | https://m.edso00.ru/863df606
CTPOCHHMS TKaHEeH (Ha TOTOBBIX
MHKpOIIpernaparax)
Oprasbl ¥ CUCTEMBI OPTaHOB
yenoBeka. [IpakTuueckas pabora
6 «Pacro3naBanue opraHos u 1 0.5 bubmnorexa [IOK
p ' 20.09.2023 | https://m.edsoo.ru/863dfae8
CHUCTEM OPraHOB YeJIOBEKa (10
Ta0IHIIaM)»
7 Hepausle kietku. Pedrexc. 1 bubnuoreka [IOK
Peuentopsr 26.09.2023 | https://m.edsoo.ru/863dfdb8
3 HepBhas cucrema yenoseka, ee 1 bubnuorexa [IOK
OpraHu3alus 1 3HaYeHUe 27.09.2023 | https://m.edsoo.ru/863dfc6e



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e

CrinHHOM MO3T, €r0 CTPOECHUE U

bubmuoreka [JOK

o byHKIIIH 03.10.2023 | https://m.edsoo.ru/863dffOc
I'os10BHOM MO3T, €r0 CTpOEHUE U

10 ¢ynkuuu. [IpakTrueckas padoTa 05 bubnuorexa [JOK
«W3yueHue rojoBHOro Mo3ra 04.10.2023 |  https://m.edsoo.ru/863e00ba
YesloBeKa (10 MyJIsiKaM)»

11 BereraruBHas HepBHas cucTeMa brbmmorexa [OK

10.10.2023 | https://m.edso0.ru/863e0682
HepsHas cucrema kak enuHoe
12 nenoe. Hapymenus B pabote bubmorexa HOK
N 11.10.2023 | https://m.eds00.ru/863e0682
HEPBHOM CHCTEMBI
13 DHJIOKpUHHAS CUCTEMa YeJI0BEKa bubmmorexa [OK
17.10.2023 | https://m.edsoo.ru/863e098e
Ocob6enHocTH pedaeKTOPHOM U
14 TyMOpPaJIbHOU peryasiuu QyHKIui bubmorexa TOK
18.10.2023 | https://m.edsoo0.ru/863e0c36
opranusma
Ckenet 4ejoBeKa, CTPOCHHE €ro

15 OT/EJIOB ¥ (DYHKITUH. 05 bubnunoreka [JOK
[IpakTrueckas padota «3yueHue 24.10.2023 | https://m.edsoo.ru/863e10b4
CTPOCHHMS KOCTEH (Ha MYJISDKAX)»

KocTu, nx xXuMuueckuii cocras,

16 cTpoeHue. Tumbl KOCTEH. 05 bubnnoreka [JOK
[IpakTrueckas pabota 25.10.2023 | https://m.edso0.ru/863e0d9e
«HccnenoBanue CBOMCTB KOCTH
Mpiieynast cucteMa 4eoBeKa. BuGmorexa [IOK

17 Hpaxritieckas pabota «Hsyuenne 05 07.11.2023 | https://m.eds00.ru/863e1398

BJIWSHMS CTATHYECKOM U



https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398

JUHAMUYECKON HArpy3Ku Ha
YTOMJIEHHUE MBILLILD)

Hapymenns onopso-

bu6mmoreka [{OK

18 JIBUTATEITLHOM CUCTEMBI 08.11.2023 | https://m.eds00.ru/863e15f0
[Ipo¢umnakTruka TpaBMaTH3Ma.
[IepBas nmoMoms npu TpaBMax
19 OIOPHO-/IBUTATEILHOTO armapara. 05 bubnuoreka [JOK
[IpakTtrnyeckas padora «OkazaHue 14.11.2023 | https://m.edsoo.ru/863e15f0
IIEPBOM MTOMOIIM IIPH
MOBPEXKICHUH CKEJIeTa M MBIIII])
20 BryTrpennsis cpena opranusma 1 ee bubnuoreka [JOK
GyHKITIH 15.11.2023 | https://m.edsoo.ru/863e1712
Cocras kpoBu. JlabopaTopHas
paborta «M3y4yeHue
21 MHKPOCKOTTMYECKOTO CTPOCHUS 0.5 bubmorexa IOK
21.11.2023 | https://m.edso0.ru/863e1712
KpPOBU 4Y€JIOBEKa U JISATYILKH
(cpaBHEHHE)»
CBépThiBaHME KPOBH.
22 [TepenuBanue kpoBu. ['pynms bubmorexa HOK
22.11.2023 | https://m.edsoo.ru/863e182a
KpOBU
23 NMMyHHTET U €ro BUIBI bubmorexa [IOK
28.11.2023 | https://m.edsoo.ru/863e1942
24 Opransl KpOBOOOpAIIEHHS bubnnoreka [JOK
Crtpoenue u pabota cepana 29.11.2023 | https://m.eds00.ru/863e1d70
Cocyaucras cucrema.
25 IIpakTuyeckas padora 05 bubnuoreka [IOK
«M3mepeHne KpoBSHOTO 05.12.2023 | https://m.edsoo.ru/863eledc

JaBJICHU A



https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c

PCFYHHHI/IH ACATCIIBHOCTU CEpaAla U
cocynoB. [Ipakruueckas paborta
«OmnpeneneHne nyibca U 4nuciia

bubmmoreka [{OK

26 CEpJICUYHBIX COKPAIIEHUH B TIOKOE U 05 06.12.2023 | https://m.eds00.ru/863e20d6
I0CJIE JO3UPOBAHHBIX (PU3MUECKUX
Harpy3oK y 4eJIOBEKa
IIpo¢unakruka cepaeyHo-
cocyaucCThIX 3abonieBanuid. [leppast
27 MTOMOIIb IIPU KPOBOTECUEHHUSIX. 0.5 brbmmorexa [OK
12.12.2023 | https://m.edsoo.ru/863e220c
[Tpaktuueckas padota «IlepBas
TTOMOIITH TIPA KPOBOTEUCHHUIDY
28 Jprxanue u ero 3HaueHue. Oprassl bubmuorexa [JOK
IBIXaHWS 13.12.2023 | https://m.edsoo.ru/863e231a
Mexanu3mbl apixanud. Perymnsuns
neixanus [Ipaktuyeckas pabota
29 «M3mepenne o6xBara rpyIHo# 0.5 Bubnmorexa [JOK
19.12.2023 | https://m.edsoo.ru/863e25fe
KJIETKU B COCTOSIHUU BJOXa U
BBIZIOXa»
30 3a00seBaHUs OPraHOB JILIXaHUS U bubnuoreka [JOK
UX NMpoQHIaKTUKA 20.12.2023 | https://m.edsoo.ru/863e2aae
OkazaHue nepBoi MOMOILH MPU
MOPAXEHUHN OPTraHOB JIbIXaHUS
31 [IpakTrueckas padota 05 bubnnoreka [JOK
«OmnpeaeneHre 4acToThl JbIXaHHUS. 26.12.2023 | https://m.edsoo.ru/863e2e64
Brnusinue pa3nuuHbix pakTOpoB HA
Y4acTOTY JbIXaHH
[MuTaTenbHbIE BElIeCTBA U
32 MUIIEBbIE TPOIYKTHL. [IuTanue n bubmorexa [IOK
27.12.2023 | https://m.edsoo.ru/863e2f9a

€ro 3HaAYCHHUC



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2e64
https://m.edsoo.ru/863e2f9a

OpFaHBI MUIICBAPCHUA, UX

bubmuoreka [JOK

33 CTpoeHue u PyHKIIUU 16.01.2024 | https://m.edsoo.ru/863e2f9a
[MummeBapeHre B pOTOBOM MOJIOCTH.

34 [IpakTuyeckas padora 05 bubmoreka [IOK
«HccnenoBanue aeicTBUS ' 17.01.2024 | https://m.edsoo.ru/863e30d0
(epMEHTOB CITFOHBI HA KpaxMany
[TumeBapenue B KeTyIKE U

35 kumeyHuke. [Ipaktuyeckas padora 05 bubnnorexa [JOK
«Habmonenne neicTBus 23.01.2024 | https://m.edsoo.ru/863e30d0
KEITYTOTHOTO COKa Ha OSIIKI»

36 Meroas! U3y4eHus: OpraHoB bubnuoreka [JOK
MTUTIICBAPCHUS 24.01.2024 | https://m.eds00.ru/863e3422

bu6mmoreka [IOK

37 Priena miranis 30.01.2024 | https://m.eds00.ru/863e3666
OOMeH BelecTB U MpeBpaIicHue
SHEpPruM B OPraHU3MeE YellOBeKa.

38 [IpakTuueckas padoTa 0.5 Bubmmorexa [JOK

31.01.2024 | https://m.edso0.ru/863e3792
«HccnenoBanue cocraBa
MIPOJIyKTOB IMUTAHUS
bu6mmoreka [JOK

39 Peryniupus obmena seluiects 06.02.2024 | https://m.edsoo.ru/863e38a0
ButamMuHbI 1 UX poJib 1S
opranusma. [Ipaktuyeckas padorta

40 «Croco0bl coXxpaHeHust 0.5 bubmorexa HOK

07.02.2024 | https://m.edsoo.ru/863e39ae
BUTAMUHOB B MHILIEBHIX
MIPOJTyKTax)

41 Hopwms! u pexxuM nurasus. 05 bubnuoreka [IOK

Hapymenne ooMeHa BeliecTs 13.02.2024 | https://m.edsoo.ru/863e3d14



https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e3422
https://m.edsoo.ru/863e3666
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e38a0
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e3d14

[IpakTuyeckas pabora
«CocraBieHUe MEHIO B
3aBUCHMOCTH OT KAJIOPUMHOCTH
02001050

Crpoenrne u GYHKITH KOXKH.
[IpakTuyeckas pabora

bubmmoreka [{OK

42 «HCCHe)fOBaHHe ¢ HOUMOIHHO YT 0.5 14.02.2024 | https://m.edso0.ru/863e3f76
TBUTHHOM W JIQJIOHHOW CTOPOHBI
KHCTH»

Kosa u ee mpou3BoaHbIE.
[IpakTnueckas pabora «Omnucanue
43 Mep 0 YXOJTy 3a KOKel JINIa U 0.5 bubmorexa [TOK
20.02.2024 | https://m.edso00.ru/863e3f76
BOJIOCAMH B 3aBUCHMOCTH OT THIIa
KOXKI»
Koska u Tepmoperyinsius.

44 [IpakTuueckas padoTa 05 bubnuoreka [IOK
«OmnpeneneHue KUPHOCTH 21.02.2024 | https://m.eds00.ru/863e3f76
Pa3IMYHBIX YYaCTKOB KOXKH JIUIIA»

45 3a00JIeBaHUs KOXKH U UX bubmuoreka [JOK
NpEayNpPEKICHUE 27.02.2024 | https://m.edsoo.ru/863e41ba
I'uruena xoxxu. 3aKaauBaHue.

46 [IpakTuueckas pabora «Omnucanue 05 bubnunoreka [JOK
OCHOBHBIX TUTHCHHYECKHX 28.02.2024 | https://m.eds00.ru/863e4084
TpeOOBaHUH K OJIeK 1€ U 00YBU»
3HayeHue BoIAeIeHUs. OpraHbl
MOUYEBBIJICTUTEIBHON CUCTEMBI, UX bubmuoreka [JOK

47 0.5
CTpOEHHUE U (PYHKIIHU. 05.03.2024 | https://m.eds00.ru/863e4516

IIpakTuyeckas padora



https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e41ba
https://m.edsoo.ru/863e4084
https://m.edsoo.ru/863e4516

«OnpeneneHne MEeCTOTOJIOKEHUS
IIOYEK (Ha MYJISDKE)»

O6pazoBanue mouu. Perymsamnus

bu6mmoreka [{OK

48 0
PabOThl OpraHon . 06.03.2024 | https://m.edso0.ru/863e4746
MOYEBBIJICITUTEIIBHON CHCTEMBI
3aboneBaHus OPraHoOB
MOYEBBIJICITUTEIIBHON CHCTEMBI, X
49 npenynpexaenue. [pakruueckas 0.5 bubmorexa HOK
peyrp P ' 12.03.2024 | https://m.eds00.ru/863e485e
pabora «Onucanue mep
MpOoQUIAKTUKH 00JIe3HEN MOUEK»
Oco0eHHOCTH pa3MHOKEHUS
50 gyenmoBeka. Haciemopanwue bubmorexa [TOK
' 13.03.2024 | https://m.edsoo.ru/863e4ec6
MPU3HAKOB y YEJIOBEKA.
51 Opransl penpo 1U YeJoBeKa Bubmmorexa [JOK
P perpozyx 19.03.2024 | https://m.edsoo.ru/863e4c50
Hacnencteennsie 001€3HU, HX
MPUYUHBI B TIPEIYIPEKICHHUE.
WNudexum, nepeaarommecs
MIOJIOBBIM ITyTEM, MX
52 npodunaktuka. [IpakTudeckas 0.5 bubmorexa HOK
P P ' 20.03.2024 | https://m.edsoo.ru/863e4ect
paboTta «OrnurcaHnne OCHOBHBIX MEp
1o porTakTUKe HHPEKITMOHHBIX
BUpYCHbIX 3a0oneBanuii: CITN/ u
rermaTuT
53 bepemeHHOCTD U pOIbI bubmmorexa [JOK
P poA 02.04.2024 | https://m.edsoo.ru/863e4dad
bu6mmoreka [JOK
54 P
OCT H pasBHTHE peberka 03.04.2024 | https://m.edsoo.ru/863e4dad



https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863e485e
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4

OpraHbl 4yBCTB U UX 3HAUYEHHUE.
I'na3 u 3penue. Ilpaktuyeckas

bubmmorexa [{OK

55 0 n 0.5
paboTa (VISYACHIE CIPOCHIT 09.04.2024 | https://m.edsoo.ru/863e4fd4
oprasa 3peHus (Ha MyJIsKe U
BJIQXKHOM IIpeTapaTe)»

MexaHu3M paboThI 3pUTEIBHOTO
aHanusaropa. ['uruena spenus. bubnnorexa [JOK
56 [IpakTnueckas pabora 0.5 https://m.edsoo.ru/863e50ec
10.04.2024
«OmnpeneneHue oOCTPOTHI 3PCHUS Y https://m.edsoo.ru/863e51fa
YeJI0OBEKay.
VYxo u ciyx. [Ipaktnyeckas pabota
57 «3yueHue cTpoeHHsI OpraHa 0.5 [[Bubmaorexa [TOK
v ' 16.04.2024 | https://m.eds00.ru/863e5416
ciyxa (Ha MYJISDKE )»

58 Opranbl paBHOBECHSI, MBIIIIEYHOE bubnuoreka [JOK
YyBCTBO, OCA3aHUE 17.04.2024 | https://m.eds00.ru/863e5538
BxycoBoii u 000HSTEIBHBIN

59 aHanuzaropsl. Bzaumoperictsue Bubmmorexa [JOK

PEL. A 23.04.2024 | https://m.edso0.ru/863e5538
CEHCOPHBIX CHCTEM OpraHu3ma
60 [lcuxuka 1 MoBeZeHUE YelloBeKa bubmmorexa [JOK
A ’ 24.04.2024 |  https://m.eds00.ru/863e5646

61 Briciias HepBHas AeATEIBHOCTh bubnuoreka [JOK
YEJI0BEKA, UCTOPUSA €€ U3YYCHUS 30.04.2024 | https://m.eds00.ru/863e5768

62 Bpoxnénnoe u npuobpeTéHHoe bubnnoreka [JOK
[OBEJICHUE 07.05.2024 | https://m.edso0.ru/863e588a
OCOOGEeHHOCTH TICUXUKH YEJIOBEKa.

IIpakTryeckas pabora «OneHka bubnuoreka [IOK

63 0.5

c(OPMHUPOBAHHOCTH HABBIKOB 08.05.2024 | https://m.edsoo.ru/863e5ac4
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[Ipaktuyeckas padora «M3yuenue

64 KPaTKOBPEMEHHOW ITAMSATH. 1 05 bubnuorexa [JOK
Omnpenenenne o0bEMa 14.05.2024 | https://m.edsoo.ru/863e5ac4
MEXaHUYECKOW U JIOTUYECKOU
IIaMATHN

65 CoHn u OonpcrBoBanue. Pexum 1 bubnnorexa [JOK
TpyZa ¥ OTAbIXa 15.05.2024 | https://m.edsoo.ru/863e5bf0

66 Cpena oOutaHus yenoBeka u eé 1 bubnuorexa [JOK
(hakTophI 21.05.2024 | https://m.edsoo.ru/863e5d12

67 Oxkpyxaromias cpesia ¥ 3JI0pOBbE 1 bubmuorexa [JOK
9eoBeKa 22.05.2024 | https://m.edsoo.ru/863e5d12

68 UYenoBek kak yacTb Onochepsl 1 bubnuorexa [JOK
3emiu 28.05.2024 | https://m.edsoo.ru/863e600a
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. [Ipumopckmii, 2023
HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o OuOJIOTMM HA YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO 00IIIeT0 00pa3oBaHUsl, MPEACTaBICHHBIX
B ®I'OC OOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaAHUS.

[Iporpamma 1Mo OwoJIOTMHM HampaBieHa Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMI0 M3YyYCHHUS OWOJIOTHH Ha
JESATEIBPHOCTH OCHOBE. B mporpamme 1Mo OMOJOTHH YUYHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenMera B peanusaruu Tpeboanuit ®I'OC OO0 k miaHUPYEMbIM
JUYHOCTHBIM M METANPEeJIMETHBIM PE3yJbTaTaM OOYYCHHS, a TAKXKE peau3arius
MEXIPEIMETHBIX CBS3CH €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

B mnporpaMMe mo OHOJIOTMH OIPEACISIOTCS OCHOBHBIC IIEIM HW3YyYCHHS
OMOJIOTUN Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, MIIaHUPYEMbIE Pe3yIbTaTh
OCBOCHHUS IIPOT'PAMMBI TI0 OMOJIOTU U IMYHOCTHBIC, METAIIPEAMETHBIC, TIPESIMETHBIC.
[IpenmeTHblE TUTAHUpPYEMbIE PE3YJAbTAThl JaHbl IS KaXJAOro Tofa H3y4YEHUS
ouosnoruu.

buonorus pazBuBaeT MpeCTaBICHUS O MO3HABAEMOCTH >KMBOW NMPUPOILI U
MeTo/lax €€ MO3HAHUs, MO3BOJIIET CHOPMHUPOBATH CHUCTEMY HAaY4YHBIX 3HAHUU O
KUBBIX CHCTEMAaX, YMEHUS UX IMOJIy4aTh, IPUCBAUBATh U MPUMEHSATh B dKU3HEHHBIX
CUTYalUsX.

buonoruyeckas moAroToBka obOecmeurBaeT TMOHUMAaHHE OO0YYaIOIIUMHUCS
HAyYHBIX TPHUHIIMIIOB YEJIOBEYECKOM JIEeATEIBbHOCTH B MPHUPOJE, 3aKIaIbIBACT
OCHOBBI DKOJIOTHUECKON KYJIbTYPHI, 37J0POBOT0 00pa3a KU3HH.

Hensmu m3ydeHuss OMOJIOTHM HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
SIBJISTFOTCSI:

dopMupoBaHWE  CHCTEMBl 3HAaHWHW O TPU3HAKAX W  MpoIeccax
KU3HEJEATEITHHOCTH OMOJIOTHUECKUX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNg;

dbopMupoBaHUE  CHCTEMBl  3HaHUH 00  OCOOCHHOCTSX  CTPOCHHS,
KU3HEJEATEITLHOCTH OPTraHu3Ma YeJI0OBEKa, YCIOBUSIX COXPAHEHUS €r0 3I0POBbS;

dbopMupoBaHUE YMEHUN TPUMEHSITH METOABI OWOJOTHYECKOW HAYKH IS
M3y4eHUS] OMOJOTUYECKUX CUCTEM, B TOM YUCJIE OPTaHU3Ma YEIIOBEKa,

dbopMHupOoBaHUE YMEHHWI WCHOJIB30BaTh HWHPOPMAIMIO O COBPEMEHHBIX
JOCTIKEHUSAX B 00JIaCTH OMOJIOTHH I OOBSICHEHUS MIPOIIECCOB U SIBJICHUH YKHBOM
MIPUPOBI U KUZHEIEATETLHOCTH COOCTBEHHOTO OPTaHU3Ma;



dbopmupoBaHue yMEHUN OOBACHATH POJIb OWUOJOTUM B TPAKTHUECKOU
JEeSATENbHOCTH JIIOAEH, 3HaUeHHEe OMOJOrHYECKOT0 pa3HOOOpa3us Uisl COXpaHEHHUS
6uocdepsl, MOCIeCTBUS ACATEILHOCTH Y€JI0OBEKA B MPUPOJIE;

dbopMupoBaHuE 3KOJIOrHYECKON KYIBTYPbI B LIENSAX COXPAHEHUSI COOCTBEHHOTO
3I0POBBS U OXPAaHbI OKPYKAIOIIEH CPE/IbI.

JlocTikeHue 1esiei mporpaMMbl MO0 OMOJOTHH 00ECIIeYMBACTCS PEIICHUEM
CIIeIYIOUINX 3a/1a4:

npuoOpeTeHrne 00yJaroUMUCS 3HAHUHN O )KUBOU MPUPOE, 3aKOHOMEPHOCTIX
CTPOEHUS, )KU3HEIEATEIbHOCTH U Cpeao00pa3yIouiell pojiu OpraHu3MoB, YeJIOBEKe
KaKk OMOCOIMAIIBHOM CYIIECTBE, O POJIM OMOJOTMUECKON HAYKU B MPAKTUYECKOU
JICSITEIbHOCTH JIFOJICH;

OBJIQJICHUE YMEHHUSIMU TIPOBOJIUTH HCCIICIOBAHHUS C UCIIOJIb30BaHUEM
OMOJOTNYECKOTO O0OpYAOBaHMS M HAOJIONEHHUS 32 COCTOSHHEM COOCTBEHHOIO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOThI ¢ OMOJOTUYECKON MH(POpPMAIIUE, B TOM YHCIIE O
COBPEMEHHBIX JOCTHKEHUSIX B 00JacTu Ouojoruu, €€ aHaiu3 M KPUTHUYECKOE
OIICHUBaHMUE;

BOCITUTaHHE OMOJOTUUECKHU M IKOJIOTUIECKH TPaMOTHOM JIMYHOCTH, TOTOBOH K
COXPaHEHHUIO0 COOCTBEHHOIO 3/I0POBbS U OXPaHbI OKPYKAIOIIEH Cpe/Ibl.

OO611ee ynCIIO YacoB, OTBEEHHBIX I U3y4eHUs] OMOIOruH, cocTaBiseT 238
gacoB: B 5 kiacce — 34 yaca (1 gac B Henmenwo), B 6 kimacce — 34 vaca (1 yac B
Hejento), B 7 kinacce — 34 yaca (1 gac B Henento), B 8 kitacce — 34 gaca (1 gac B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemspiii B mporpamMme IO OHOJOTHH TepeueHb Ja0OpaTOPHBIX H
NPAKTHYECKUX PalbOT SBJISETCS PEKOMEHIATENbHBIM, YYHUTENIb JelaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH  OOydwarommuxcsi,  CIHCKa  OKCIEPUMEHTAJbHBIX  3a/IaHUH,
MpeaiaraeMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOT'O 9K3aMeHa M0 OMOJIOTHH.



COIAEPKXAHUE OBYYEHUA

5 KUIIACC

2. buosorus — HayKa o »KMBOM NPUPOJE

[Tonsitue o >xu3Hu. IlpusHaku >KUBOro (KJIETOYHOE CTPOCHUE, TMUTAHUE,
JbIXaHWE, BBIJCICHUE, POCT U Jpyrue mnpusHaku). OOBEKThl KMBOU W HEXKUBOU
NpUPOABI, UX cpaBHEHHE. JKHBast U HEXKUBASI TPUPOA — EIUHOE 1IEJIOE.

buonorus — cucrema Hayk o KuBOH npupoje. OCHOBHbIE pa3/ieibl OUOIOTUH
(OoTanuka, 300J10THsI, SKOJOTHUS, LUTOJOTUS, aHATOMHUS, (PUIUOJNOTHS U Jpyrue
pasnensl). [Ipodeccun, cBsizanHble ¢ OMOJOTMEN: Bpay, BETEpUHApP, ICUXOJOT,
arpoHOM, >KMBOTHOBOJ U jApyrue (4-5 mpodeccuii). CBsizb OUOJIOTUU C IPYTHUMU
HayKaMH (MaTtemaTuka, reorpadus u Apyrue Hayku). Poib OUOJI0TUM B MO3HAHUU
OKPYXAIOIIEro MUpa U MPAKTUYECKOM 1eITeTbHOCTH COBPEMEHHOT'O YeJIOBEKa.

Kabuner Ouonorun. IlpaBuna mnoBeaeHuss u pabOThl B KaOWUHETE C
OMOJIOTMYECKUMH MPpUOOpaMu U HHCTPYMEHTAMHU.

buonornveckue TepMUHBI, TTOHATHUS, CUMBOJIBI. VICTOUHMKHA OHMOJIOTHYECKUX
3HaHui. [louck nHOpMaLIUK C UCTIOJIH30BAHUEM PAZTUYHBIX HCTOYHUKOB (HAy4YHO-
NONyJIIpHAsl JINTepatypa, CipaBOYHUKH, IHTEpHET).

3. Metoabl M3yYeHUS KUBOW MPUPOABI

Hayunble MeTONbI U3yueHHUs KUBOM MPUPOABI: HAOIIOIEHHUE, IKCIIEPUMEHT,
onucaHue, uaMepeHue, kinaccudukamus. [IpaBuna paboThl ¢ yBETUYUTEIHHBIMU
mpudopamm.

Meton onucanus B Ouojoruu (HArJsIHBIN, CIOBECHBIM, CXEMAaTHYECKUN).
Merton u3mepenusi (MHCTpYMEHTHI u3Mepenus). Habmonenue u sKCrepuMeHT Kak
BEJyIIIME METOJIbI OMOJIOTHH.

Jlabopamopnuie u npaxmuyeckue padomaoi

N3yuyenue nabopaTopHOro 000pyAO0BaHUS: TEPMOMETPHI, Bechl, yaiku [letpu,
npoOupku, MmeH3ypkH. [IpaBuna paboTel ¢ 000py/10BaHUEM B IIKOJLHOM KaOWHETE.

O3HakoOMJIEHHE C YCTPOMCTBOM IJIYIbl, CBETOBOTO MHUKPOCKOIA, IpaBuiia
paboTHI C HUMH.

O3HaKOMIIEHHE C PACTUTEIBHBIMU U )KUBOTHBIMH KJIETKAMU: TOMaTa U apOy3a
(HatypanbHble TIpemapatbl), HWHPY30puu Typenbku € TUAPBl  (TOTOBBIC
MHUKPOIIPENapaThl) C TOMOIIbIO JYMbl U CBETOBOTO MUKPOCKOTA.

IKcKypcuu unu 6udeoIKCKypcuu

OBnajeHre METOJaMHM HW3YyYEHHS >KUBOM MPUPOABI — HAOMIOJEHUEM H
HKCIIEPUMEHTOM.

4. OpraHu3Mbl — TeJIa )KUBOU NMPUPOABI

[lonsitue 06 opranuzme. JlosimepHbie U siaepHble opraHu3mbl. Knetka u eé
otkpbiTHe. KietouHnoe cTtpoenue opranu3MoB. Lluronoruss — Hayka O KIETKE.
Kierka — HauMeHblllasi €IMHUIIA CTPOCHUS U JKU3HEJEATEIbHOCTH OpPraHU3MOB.



Y CeTpoicTBO YBEUUUTENBHBIX MPUOOPOB: JIyNbl U MUKpOckona. CTpoeHUE KIETKU
M0J] CBETOBBIM MUKPOCKOIIOM: KJIETOYHasi 000JI0UYKa, [IUTOIIa3Ma, SIpo.

OnHOKIIETOYHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. KieTku, TKaHU, OpraHbl,
CUCTEMBI OPTaHOB.

KusznenesarenbHOCTh OpraHu3MoB. (OCOOEHHOCTH CTPOEHHS M TPOIECCOB
KU3ZHEACATEILHOCTH Y PACTCHUH, )KUBOTHBIX, OaKTEpHil U TpuOOB.

CBoiicTBa OpraHu3MOB: T[UTAaHHWE, JbIXaHUE, BBIICICHUE, JBUXKEHUE,
Pa3MHOXKEHHE, Pa3BUTHE, Pa3PaXKUMOCTh, MPHUCIOCOOICHHOCTh. Opranusm —
eJIMHOE TIEJI0C.

Pa3nooOpasue opranusmoB W ux Kiaccudukainus (TaKCOHBI B OWOJIOTHU:
[[apCTBa, TUIBI (OTAENBI), KJIACChl, OTPSIABI (MOPSIKH), CEMENUCTBA, POJbI, BUJIBI.
Bakrepuu u Bupychl kak (hOpMBbI )KU3HU. 3HAUECHUE OAKTEpUil U BUPYCOB B IIPUPOJIE
U B )KU3HU YEJIOBEKA.

Jlabopamopnsie u npaxmuueckue padomal

N3ydeHne KIETOK KOXKHUIIBI YENIyW JIyKa IO JIYIIOH M MHUKpPOCKOTNOM (Ha
IpUMepe CaMOCTOSITEILHO TPUTOTOBIIEHHOTO MUKpOIIpErnapara).

O3HakoOMJIEHUE C MPUHIIUIIAMU CUCTEMATUKU OPTraHU3MOB.

HaGmonenue 3a motpebiieHreM BOAbI PACTCHHUEM.

5. OpraHu3mbl U cpea o0MTaAHMS

[lonsitue o cpexe oOutanus. BomnHas, Ha3eMHO-BO3IYIIHAs, IMOYBEHHA,
BHYTpUOPraHu3MeHHass cpeabl oOutanusa. [IpeacraBurenu cpea oOUTaHUS.
Ocobennoctu cpen oouTaHusi opraHu3MoB. [IprcrnocoOaeHus: OpraHu3MoB K cpefie
obutanus. Ce30HHbIC U3MEHEHUS B KU3HU OPTaHU3MOB.

Jlabopamophusie u npaxmuueckue padomeal.

BrisiBnienue npucnocoOaeHui OpraHu3MoB K cpesie OOuTaHus (Ha KOHKPETHBIX
npuMepax).

IKCKypcuu unu 6u0e0IKCKypcuu.

PacTuTenbHbIN U KUBOTHBIM MUP POAHOTO Kpas (KpaeBeacHUE).

6. Ilpupoanbie coodIeECTBA

[lonsiTue o mpupoaHOM cooOIIecTBE. B3aMOCBA3M OpraHu3MOB B PUPOAHBIX
coobmectBax. [lumessie cBs3u B coobmiecTBax. [IuieBbie 3BeHbs, 1EH U CETH
nutanus. [IponsBoauTenu, moTpeOUTENU U pa3pyIIUTETH OPTAHUIECKUX BEIIECTB B
MPUPOJIHBIX coodiiecTBax. [IpuMepsl IPUPOIHBIX COOOIIECTB (JI€C, MPY, 03€pO U
Jpyrue MpupoIHbIe COOOIIECTBA).

NckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTENIbHbIE MPU3HAKU OT MPUPOIHBIX
coobmiectB. [IpuunHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX cooOmiecTB. Poib
HMCKYCCTBEHHBIX COOOIIECTB B JKM3HU YEJIOBEKA.

[Ipuponnsie 30HbI 3eMiu, ux odurarenu. dnopa u hayHa TPUPOTHBIX 30H.
JlanamadTel: TPUPOIHBIE U KYJIBTYPHBIE.



Jlabopamopnsie u npakmuueckue padomeal.

N3yyeHne HCKYCCTBEHHBIX COOOINECTB M UX oOuTateneid (Ha Mpumepe
aKBapuyMa U JPyTrux UCKYCCTBEHHBIX COOOILECTB).

IKCKypcuu unu 6u0e0IKCKypcuu.

N3ydenne mpupoHbIX COOOIIECTB (Ha mpuMepe jieca, o3epa, npyja, Jyra u
JAPYTUX IPUPOIHBIX COOOIIECTB. ).

N3yueHue ce30HHBIX SBICHUN B )KU3HU MPUPOJIHBIX COOOIIECTB.

7. 7KuBasi npupoaa v 4eJ0BeK

N3meHenuss B mpupoje B CBSI3U C pa3BUTHEM CEJIbCKOIO XO34MCTBa,
POU3BOJICTBA U POCTOM YHMCIIEHHOCTH HaceseHUus. BiausHue dyenoBeka Ha KUBYIO
npupoay B Xoje uctopuu. ['nobanbHbIE dKOJOrHYecKue NpodsieMbl. 3arps3HeHue
BO3/yILIHON M BOJHOM 000104YeK 3eMiid, MOTepU MOYB, UX MpeaoTBpaileHue. [lytu
COXpaHEeHUsi  OMOJOrM4ecKoro  pasHooOpasusi. OxpaHsieMble  TEPPUTOPHUU
(3armoBeIHUKY, 3aKa3HUKH, HAIIMOHAJIbHBIC MAPKH, TAMITHUKHA TPUPoIbl). KpacHas
kHura Poccuiickoit @enepanuu. Oco3HaHUE KU3HU KaK BEJIUKOM IIEHHOCTH.

Ilpakmuueckue padbomeul.

[IpoBenenue akuuu no yoopke Mmycopa B OJmxkaiIiem jecy, napke, CKBepe uiu
Ha MPHUIIKOJIBHON TEPPUTOPHHU.

6 KIIACC

2. PacruresibHBIA OPraHu3M

borannka — Hayka o pactreHusx. Paznmensl Ootanuku. CBsi3b OOTaHUKH C
JIPYTMMH HayKaMH U TeXHUKOU. OOIIHe MPU3HAKU PACTEHUIA.

Pa3nooOpasue pacreHuii. YpOBHM OpraHU3aIlUU PACTHTEIBHOTO OpraHu3Ma.
Bricimine u Hu3mme pacteHus. CopoBbIl€ U CEMEHHBIE PACTEHUSI.

PacturenvHass wietka. M3ydeHue pacTUTENBbHOM KIETKA IIOJ CBETOBBIM
MUKpPOCKOTIOM:  KJIeTOyHasi  000Jouka,  sApo, [HTOIUIa3Ma  (TUIaCTHIIBI,
MUTOXOHJIPUU, BAaKyOJH C KJIETOUYHBIM COKOM). PacTutenbHbie TkaHu. PyHKIUU
PACTUTENBHBIX TKAHEH.

Opransl U cucteMbl OpraHoB pacteHui. CTpoeHUE OpraHOB PACTUTEIBHOTO
OpraHu3Ma, uX poJib U CBSI3b MEXKIY COOOM.

Jlabopamopnbsie u npakmuueckue padomul.

N3ydyeHne MUKpOCKOITMYECKOrO0 CTPOCHUS JINCTA BOJHOI'O PACTEHUS IIOAEH.

N3yuenue CTPOCHHUS PaCTUTETbHBIX TKaHen (ucnosib30BaHKE
MHUKPOIIPENApaToB).

N3ydeHre BHEIIHEr0 CTPOCHUS TPaBSIHUCTOTO IIBETKOBOTO pacTeHus (Ha
KUBBIX WM repOapHbIX 3K3EMIUISIpax pacTEHU): MacTyIllbsl CyMKa, pelbKa JUKasl,
JIOTUK €KW U APYrUe pacTeHUsI.

OOGHapyxeHre HEOPraHMUYECKHUX U OPTaHUYECKUX BEUIECTB B PACTCHUMU.

IKCKypcuu unu 6U0e0IKCKypcuu.



O3HakoOMJIEHHE B IPUPOJE C IBETKOBBIMU PACTEHUSIMMU.

3. CrTpoeHue 1 MHOIroo0pasue MOKPbITOCEMEHHBIX PACTEHUI

Crpoenue cemsiH. COCTaB U CTPOEHUE CEMSIH.

Bunsl KopHEN 1 TUIIBI KOPHEBBIX cUCTEM. BugonsMenenus kopuei. Kopens —
opraH MOYBEHHOro (MHUHEpalbHOTO) NuTaHuid. KOpHM U KOpPHEBBIE CHUCTEMBI.
BHelHee 1 BHYTpeHHEE CTPOEHHE KOpHS B CBs3M ¢ ero ¢pyHkuusiMu. KopHeBoii
yexJuK. 30HbI KOpHA. KopHeBrpie Bonocku. Poct kopHs. llornomenue kopHAMU
BOJbl U MUHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHHUIO (KOPHEBOE IaBJECHUE,
ocMmoc). Bugonsmenenue KopHe.

[ToGer. Pa3Butue nodera u3z nouku. Crpoenue crediid. Bueninee u BHyTpeHHee
CTpoeHue aucTa. BugonsmeHneHus nmoOeros: KOpHEBHILE, KIyOeHb, JykoBuia. Mx
CTpoeHue, OuojiorMYeckoe U Xo3diicTBeHHoe 3HayeHue. I[lober u mouykw.
JIucropacnonoxxenue u aucroBas Mozauka. Ctpoenue u GpyHkuuu aucra. [Ipocteie
U CIOXHBIE JMCThA. Bugousmenenuss nuctbeB. OCOOEHHOCTH BHYTPEHHETO
CTPOEHUS JIUCTa B CBA3U C €ro PyHKUUsAMHU (KOKHIIA M YCTbUIIA, OCHOBHAS TKaHb
JUCTA, MPOBOJASIINE My4KH). JIUCT — OpraH BO3AYITHOTO MUTAHMUS.

Crtpoenne u pazHooOpaszue 1BeTkoB. Couserus. [lmogsl. Tumbl 1070B.
PacnpocTpanenue miogoB U CEMSH B IPUPOJIE.

Jlabopamopnsie u npaxmuueckue padomeal.

N3yyenue cTpoeHHs KOPHEBBIX CHCTEM (CTEp>KHEBOW W MOYKOBATOM) Ha
npuMepe repOapHbIX SK3EMIUIIPOB WIH KUBBIX PACTEHUH.

N3ydeHnne mukponpenapara KJI€TOK KOpHSI.

O3HaKkOMJIEHHE C BHEIIIHUM CTPOEHUEM JIMCTHEB U JTUCTOPACIOJIOKEHUEM (Ha
KOMHATHBIX PACTCHUSX).

N3ydeHne CTpOEHHUs BETreTaTHBHBIX M TEHEPATHBHBIX MOYEK (Ha MpuMepe
CUPEHU, TONOJIS U IPYTUX PACTEHUM ).

N3ydeHne  MHUKpPOCKOIIMYECKOTO  CTPOEHMS  JUcTa  (HAa  TOTOBBIX
MHUKPOIIpEenaparax).

PaccmarpuBaHne MUKPOCKOIIMUYECKOTO CTPOEHUSI BETKHU JE€peBa (Ha TOTOBOM
MHUKPOIIPENapare).

HccnenoBanue cTpoeHUs] KOPHEBHUIIA, KITYOHS, TyKOBHUIIBL.

N3ydeHne cTpoeHus IBETKOB.

O3HaKOMIJIEHHE € Pa3IMYHBIMU TUIIAMU COLIBETUH.

N3ydenune cTpoeHus CeMsH IBYAO0JbHBIX PACTCHUMN.

N3ydenune cTpoeHust CeMsIH OJTHOJIOJIbHBIX PACTCHUM.

4. 7Ku3HenesATeJbHOCTh PACTUTEIBHOI0 OPraHu3Ma

OOMeH BelecTB y pacTeHU



Heopranuyeckue (Boma, MUHEpalbHbIE COJM) M OPraHUYECKHUE BEILIECTBA
(Oenku, XKupbl, yriaeBoibl, HyKJICMHOBbIE KHCIOThI, BATAMHUHBI U IPYTHE BEIIECTBA)
pacteHusi. MuHepanbHOe NUTAHUE pacTeHUU. Y 10OpeHusl.

IInTanue pacrenus.

[lornomenne KOPHAMH BOJBI M MUHEPAIbHBIX BEIIECTB, HEOOXOAUMBIX
pacteHuto (KopHeBoe naBieHue, ocmoc). IlouBa, €€ momopoaue. 3HaueHUE
00paboTKK TMO4YBBl (OKyYMBAHHE), BHECEHMsSI YAOOpPEHHH, MNPOpPEKUBAHUS
IIPOPOCTKOB, MOJIMBA IS )KU3HU KYJIbTYPHBIX pacTeHUU. [ maponoHuka.

®dorocunTes. JIuCT — opraH BO3AYUIHOrO NMUTaHUs. 3HaUYeHHE (POTOCHHTE3A B
IPUPOJIE U B JKU3HU YEIOBEKA.

JAbIXaHue pacTeHus.

Jlpixanue KopHsi. PhIxjeHHe TOYBBI ISl YIYYIICHHUS JbIXaHUS KOPHEH.
VYcnoBus, NpPEensATCTBYIOIIME JAbIXaHUIO KOpHEW. JIMcT Kak opraH JbIXaHHs
(ycreuunblii anmapar). Iloctymienne B nuct atMocdepHoro Bozayxa. CuiibHast
3anbUIEHHOCTh BO3/yXa, Kak MPEMSITCTBUE IS JbIXaHus JMcTheB. Crebernb Kak
opras JibIxaHus (HaJMuue yCTBHI] B KOXKHIIE, YeueBUUYeK). OCOOCHHOCTH JIbIXaHUS
pacteHuil. BzauMocBs3b qpixaHus pacTeHus ¢ (POTOCUHTE30M.

TpaHcnopT BewecTs B paCTeHHH.

CBs13b KJIETOYHOI'O CTPOEHHUS cTe0JIs1 ¢ ero PyHKIusAMU. PocT cTebas B nuHy.
Krnerounoe crpoenue cTebiisi TPAaBIHMCTOIO PACTEHUSA: KOXKHIIA, MTPOBOISIINE
y4KH, OCHOBHAsi TKaHb (mapeHxuma). KimerouHoe ctpoeHue cTediisi JpeBECHOTO
pacteHus: kopa (pobxa, 1y0), kamOuii, ApeBecuHa u cepaueBuHa. Poct crebis B
tonuHy. [IpoBoasmue Tkanu KopHs. TpaHCIIOPT BOJAbI U MUHEPAJbHBIX BEIIECTB
B pacTeHuu (CocyAbl IPEBECHHBI) — BOocXoAsAluUi TOK. VcnmapeHue BoAbl yepes
cTebenb W JHUCThs (TpaHcmupaius). Perynsmusi mcnapeHuss BOJAbl B pPaCTEHUHU.
BnusHue BHEMIHMX YCIIOBMA Ha MCHApEHHE BOABI. TpaHCIOPT OPraHUYECKUX
BEIIECTB B pACTCHUU (CUTOBUIHBIE TPYOKH J1y0a) — HHUCXOMSIIMA TOK.
Ilepepacnipenenenue u 3anacaHue BELIECTB B PaCTEHUU. BpinenieHue y pacTeHui.
JIucroman.

PocT u pasBuTHE pacTeHus.

[Ipopacranue ceMsH. YcnoBus IpopacTaHusi ceMsiH. lloaroroBka ceMmsiH k
noceBy. Pa3sutue npopocTkoB.

Oo6pazoBatenbhbie TkKaHu. KoHyc HapacTaHus modera, pocT KOHUYMKA KOPHS.
Bepxymieunsiii 1 BCTaBOUHBINH pocT. PocT KOpHS W cTeOsis B TOMIIMHY, KaMOUWH.
OO0pa3zoBaHne TOAMYHBIX KOJEI[ Yy APEBECHBIX pacTeHuid. BausHue GutoropmMoHoB
Ha pocT pacteHusi. PocToBble ABMKEeHUS pacTeHui. Pa3Butre nodera u3 moykHu.

Pa3smHoxxeHne pacteHuii u ero 3HaueHue. CeMeHHOe (TeHepaTHBHOE)
pasMHOxkeHue pacteHuid. [[Betkm wu couBerms. OmnbuieHue. llepekpéctHoe



ombUieHUE (BETPOM, IKUBOTHBIMH, BOJOW) © caMmoomnbuieHHe. JIBoiHOe
omionoTBopeHue. HacieqoBanue npru3HakoB 00OUX pacTCHUM.

BererartuBHoe pa3sMHOKEHHUE IBETKOBBIX PACTEHUH B Ipupoe. BereratuBHoe
Pa3MHOXKEHME KYyIbTypHbIX pacTeHuil. Kiionsl. CoxpaHeHue MPU3HAKOB
MATEPUHCKOTO PacTeHUA. XO03S1CTBEHHOE 3HAUYCHUE BET€TATUBHOTO PA3MHOKEHHUSL.

Jlabopamopnule u npakmuyeckue paoomeat.

HaGmronenue 3a pocToM KOpHSL.

HaGmtonenue 3a poctoM nobera.

Onpenenenue Bo3pacTa JIepeBa Mo CIuIYy.

BrisiBrieHME nIepeIBUKEHUS BOJIBI U MUHEPAJIbHBIX BEIIECTB MO JIPEBECUHE.

HaGmonenue mporiecca BBIJICICHHUS KUCIOPOJa Ha CBETY aKBAPUYyMHBIMU
pacTeHUsIMHU.

N3ydeHune ponu peIxJIeHUs 1JId AbIXaHUSI KOPHE.

OBnanenne npuémMaMu BEreTaTUBHOTO Pa3MHOKEHUS pacteHui
(uepeHKOBaHHE TOOETOB, YEPEHKOBAHUE JIMCTbEB U JPYyrue) Ha MpUMEpPE
KOMHATHBIX PACTEHUM (TpaJleCKaHIIUsI, CEHITONMs, OCTOHUs, CAaHCEBbEpa U JIPYTHE
pacTeHus).

OrnpenesieHne BCXOKECTU CEMSIH KYJIbTYPHBIX PAaCTEHUI U TIOCEB MX B TPYHT.

HaGmronenne 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHHUS B KOMHATHBIX
yCJIOBHSX (Ha mpumMepe (hacoIu WM TTOCEBHOTO ropoxa).

Ornpenenenue yciaoBUM NIpopacTaHUsI CEMSIH.

7 KIIACC

2. Cucremaruveckue rpynnbl pacTeHUi

Knaccuduxanus pactenuii. Bum kak OCHOBHas CHCTEMaTHYECKast KaTerOpusl.
Cucrema pactutenbHoro mupa. Husimire, BbICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pacteHus. OCHOBHBIE TaKCOHBI (KAaTETOpUHM) CHUCTEMATUKH pacTeHuil (LapcTBo,
OTzel, Kjacc, MOPSAoK, CEMENCTBO, poa, Bua). Mctopus pa3BUTUSI CUCTEMATHUKH,
OIMMHMCAaHKE BUIOB, OTKPHITUE HOBBIX BHIOB. POJIb cicTeMaTHKu B OMOJIOTHH.

Husmme pacrerus. Bopopociau. OOmras XapaKTepHCTHKAa BOJOPOCIEH.
OnHOKIETOYHbIE M  MHOTOKIETOYHBbIE 3el€Hble Bojopociau. CTpoeHue H
KU3ZHEACATEIbHOCTh 3€JEHBIX BoJopociieil. PazMHoXkeHHe 3€n€HBIX BOJIOpOCTEn
(6beciomoe u monoBoe). bypele W KpacHbIE BOJOPOCIH, WX CTPOCHHE H
KU3ZHEACATEIbHOCTh. 3HAUEHUE BOJOPOCIIEH B MPUPOAE U KU3HH YETIOBEKA.

Briciine ciopoBbie pactenusi. MoxoBuanbie (Mxu). O0mias xapakTepucThKa
Mx0B. CTpoeHHE ¥ IKHU3HEACSITEIBHOCTh 3€NEHBIX W C(HarHoBBIX MXOB.
[Ipucrnoco0ieHHOCTh MXOB K JKU3HM Ha CWIBHO YBIQKHEHHBIX I[OYBaXx.
Pa3MHOXkeHrEe MXOB, IIUKI PAa3BUTHUS HA MpUMEpPE 3€JIEHOTO MXa KYKYIIKHUH JIEH.
Ponp MmxoB B 3a00naunBannu nouB v TopdoodpazoBanuu. Mcnons3oBanue Topda u
MPOJYKTOB €r0 MepepadOTKU B XO3SIICTBEHHOM JI€SITENIbHOCTH Y€JIOBEKa.



[TnaynoBuaueie (I1naynsr). XBomeBuanbie (XBoru), [lanopoTHUKOBUIHBIE
(ITamopoTHUKR). O6mmas XapaKTePUCTHUKA. VYcnoxHenue CTPOCHUS
MarnopoTHUKOOOPA3HBIX PACTEHUH MO CpaBHEHUIO ¢ MXxaMu. OCOOEHHOCTU CTPOCHHUS
U KU3HEACSATEIBHOCTH IJIayHOB, XBOIIEH U MamoOpOTHUKOB. Pa3zmMHOXkeHue
nanopoTHukooOpasubix. [ukn  pasButus manopotHuka. Ponb  ApeBHUX
NManoOpoOTHUKOOOpa3HBIX B OOpa3oBaHUM  KAMEHHOro  yriid.  3HauyeHHe
MarnopOTHUKOOOPA3HBIX B IPUPOJIE U KU3HU YEJIOBEKA.

Briciine cemenHbie pacteHus. ['omocemennble. OOmas XapakTEepUCTHKA.
XBOMHBIEC pacTeHUsl, X pazHooOpazue. CTpOCHHE U )KU3HEIESITEIIbHOCTh XBOMHBIX.
Pa3MHOXkeHre XBOWHBIX, IUKJI Pa3BUTHS HA MPUMEPE COCHBI. 3HAYEHUE XBOWHBIX
pacTeHuil B IPUPOJIE U KU3HH YeJIOBEKa.

[TokpeiToceMeHnHble  (IIBETKOBBIE) pacTeHus. OOmas XapaKTepUCTHKA.
OCoOEHHOCTH CTPOCHHUS M KU3HENESITEIIbHOCTH MOKPHITOCEMEHHBIX KaK Haubosee
BBLICOKOOPTaHM30BaHHOW TPYMIbl PAacTeHU, HUX TOCIOJCTBO Ha 3emIe.
Knaccudukainus NOKPBITOCEMEHHBIX pacTeHWi: kiacc J[BymosibHBIE W KJacc
Onuononbublie. [Ipu3Haku kinaccoB. LUk pa3BUTHS TOKPHITOCEMEHHOTO PaCTCHUSI.

CemelicTBa TOKPBITOCEMEHHBIX (I[BETKOBBIX) PpAacTeHUN (M3y4darTCs TpHU
CEMEMCTBA PaCTCHUH IO BBIOOPY YUHUTENS C YYETOM MECTHBIX YCIOBUM, MIPU ITOM
BO3MOKHO M3y4yaTh CEMENCTBA, HE BOUIEAIINE B MEPEUYEHb, €CIIM OHU SIBISIOTCS
HauboJee pAacIpOCTPaHEHHBIMU B JAHHOM pEruoHe). XapakTepHble MPU3HAKU
cemeiictB kiacca JBynonenbie (Kpectonernsie, unu Kanyctasie, Po3onseTHsle,
wi Po3oBbie, MoTbUIbKOBEIE, WU boOoBbIe, [lacinéHoBbie, CI0KHOIIBETHBIE, WU
ActpoBrie) U kiacca OpHomonbHble (JIwneiHble, 31makud, WM MSATIUKOBBIC).
MHoroo6pa3ue pacteHuit. /[ukopacryiiue npejactaButenn cemencTs. KynbTypHbie
IpEeACTaBUTEIN CEMEICTB, UX UCIIOJIb30BAHUE YEIIOBEKOM.

Jlabopamophsie u npaxmuueckue padomeal.

N3ydyenne  CTpoeHUsT  OJHOKJIETOYHBIX  BOJopocieli (Ha  mpumepe
XJIAMUIOMOHA/Ibl U XJIOPEJLIIBI ).

N3ydeHne cTpoeHUs: MHOTOKJIETOYHBIX HUTYATBIX BOJOPOCIEH (HAa mpuMepe
CIIUPOTHUPHI U YIIOTPUKCA).

N3ydeHne BHEITHETO CTPOEHUSI MXOB (Ha MECTHBIX BUAAX).

N3ydeHne BHEUTHEr0 CTPOSHUS TAaIOPOTHUKA MJIU XBOIIIA.

N3ydeHre BHEIIHETO CTPOEHUSI BETOK, XBOU, IIUIIEK U CEMSIH IOJI0CEMEHHBIX
pacteHuil (Ha mpuMepe er, COCHbI WJIK JTUCTBEHHUIIBI).

N3ydeHre BHENTHETO CTPOEHUS TOKPHITOCEMEHHBIX PACTCHHI.

N3yuenne mnOpu3HakoB  TpelcTaBUTeNIed  ceMeucTB:  KpecTonBeTHbie
(Kamyctasie), Poszornsetnrie (Po3oBeie), MoTteuibkoBsie (boGoBbie), [lacnénosrie,
Cnoxnotetnbie (AcTpoBsie), Jluneitneie, 3naku (MSTINKOBBIE) HA TepOapHBIX U
HaTypaJIbHBIX 00pa3Lax.



Onpenenenue BUIAOB pacTeHUd (Ha mpuMepe TpEX CEMEICTB) ¢
MCIIOJIb30BAaHUEM OINPECIUTENEH PACTEHUI WM ONPEIETUTENbHBIX KAPTOYEK.

3. Pa3BuTHe pacTuTeILHOr0 MUpa Ha 3em.ie

DBOJIIOLIMOHHOE Pa3BUTHUE PACTUTEIBHOrO Mupa Ha 3emue. CoxpaHEHHE B
36MHON KOpE€ pacTUTEIbHBIX OCTATKOB, WX HU3ydeHHUe. «KuBBIE HCKOMaeMbIe)»
pactuTenbHOro napcrea. KusHp pacteHuid B Boje. IlepBbie Ha3eMHbIE pacTeHUS.
OcBoeHME PacCTEHUSMH CYIIM. DTambl Pa3BUTHUS HA3EMHBIX PACTEHUN OCHOBHBIX
CHUCTEMATHUYECKHUX TpyIil. BeiMepiiiue pacTeHus.

IKCcKypcuu unu 6u0eo0IKCKypCcuu.

Pa3BuTue pactutenbHOro Mupa Ha 3emiie (3KCKypcHus B aJI€OHTOJIOTMUECKUI
WIH KpaeBeIueCKUil My3eil).

4. PacTeHusi B NPUPOJAHBIX cO00IIECTBAX

Pacrenus u cpena oduranus. Dkonorudeckue Gaktopsl. Pactenus u ycnoBus
HEXHBOM MPUPOJIBI: CBET, TEMIIEpaTypa, Biara, arMochepHsblii Bo3ayx. Pactenus u
yCIIOBUSL KUBOW MPHUPOABI: MPSMOE U KOCBEHHOE BO3JIEHCTBHE OPraHW3MOB Ha
pactenusi. IIpucnocoGneHHOCTh pacTeHuil K cpene obutaHus. B3anmocssazu
pacTeHuil Mex1y co00i U ¢ IPYrUMU OpraHU3MaMH.

Pacturensubie cooOmiectBa. BumoBoil cocTaB pacTUTENBHBIX COOOIIECTB,
npeoOianammue B HHUX pacTeHusa. PacrmpeneneHue BUAOB B PAaCTUTEIBHBIX
coobmiectBax. Ce30HHbIC U3MEHEHUS B KU3HU PACTUTENBHOTO coobmiecTBa. CMeHa
PacCTUTENBbHBIX cO00IIecTB. PacTUTENbHOCT (PaCTUTENBHBIN TOKPOB) MPUPOIHBIX
30H 3emuu. ®Dropa.

5. PacTreHus M 4yesa0BeK

KynbTypHble pacTeHuss M uX mpoucxoxkiaeHue. LleHTpbl MHOTO0Opazus u
IPOUCXOKACHUSI KYJIbTYPHBIX pacTeHui. 3emuenenue. KynbTypHble pacTeHUs
CEIBCKOXO03MCTBEHHBIX YTOJIUIi: OBOIIHBIE, IIJI0JIOBO-ATOAHBIE, TI0JIEBbIE. PacTeHus
ropojia, o0coOeHHOCTh Topojackoit ¢mopsl. Ilapku, necomapku, CKBEpHI,
Oorannyeckue canbl. JlekopaTuBHOE IIBETOBOACTBO. KoMHATHBIE pacTeHws,
KOMHAaTHO€ LIBETOBOACTBO. [lociiencTBusl A€ATENbHOCTH YEIOBEKAa B SKOCHUCTEMAX.
Oxpana pacTUTEeNbHOrO MHpa. BoccTaHOBIEHHE YHMCIEHHOCTH PEIKHX BHJIOB
pacteHuii: ocobo oxpansemsbie npupoaHbsie Tepputopun (OOIIT). KpacHast kaura
Poccun. Mepsl coxpaHeHHs! paCTUTEIBLHOTIO MUPA.

IKeKypcuu unu 6u0eoIKCKypcuu.

N3yueHne cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydenne cOpHBIX paCTEHUN PETMOHA.

6. I'puobl. JInmainuku. bakrepun

['pube1. O6mas xapakrepuctuka. llnsmounsie rpudsl, WX CTPOCHUE, TUTAHUE,
pocT, pa3mHoxkeHue. ChedoOHbIe M SAJIOBUThIE TpuUOBL. Mepbsl NMpPOPUIAKTUKU
3a00J1€BaHMI, CBA3aHHBIX C TpuOaMU. 3HAYCHUE NUISAOYHBIX FPUOOB B IPUPOIHBIX



coo0ImiecTBaXx M KU3HM uesoBeKa. [IpOMBINUIEHHOE BBIpPAIMBAHUE HUIAMOYHBIX
rpuOOB (ILIAMITMHBOHBI).

[InecueBbie rpudsl. poxokeBble rpuObl. 3HAYEHUE TIECHEBBIX U IPOKIKEBBIX
rpubOB B TMpPUPOAE U KU3HM 4YelnoBeka (mumieBas U (apManeBTHYECKas
MIPOMBIIIJIEHHOCTD U JIPYTHE).

[Tapasutnueckue rpudbl. PazHooOpa3ue u 3HaUeHUE Mapa3suTUYECKUX TPUOOB
(ronoBHS, cIOpbIHBSA, puTOdTOpa, TPYTOBUK U Apyrue). boprda ¢ 3a0oneBaHusIMY,
BbI3bIBAEMBIMU NAPA3UTUUECKUMHU IPUOAMH.

JInmaiHUKY — KOMIUIEKCHbIE opraHu3Mbl. CTpoeHue numaiHukoB. [Tutanue,
pPOCT M Pa3MHOXKEHHE JIMIIAWHUKOB. 3HAYEHUE JUIIANHUKOB B MPUPOJIE U KU3HU
YyeJioBeKa.

baktepun — nosiaepubie opranu3Mbl. OOmias xapakTepucTHKa OakKTepHil.
bakrepuanvhas kietrka. PasmHoxxenue Oaxtepuii. PacmpocTtpanenue OakTepuil.
PazHooOpa3ue Oaxrtepuii. 3HaueHue OaxkTepuili B MPUPOJHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepuu U Mepbl NPOPMIAKTUKN 3a00JE€BaHUMN, BBI3BIBAEMBIX
Oaktepusimu. baktepum Ha ciyxbe y uyenoBeka (B CEIbCKOM XO3SHCTBE,
POMBIIILJIEHHOCTH).

Jlabopamopnusie u npakmuueckue padomel.

N3yuenue cTpoeHus OAHOKIETOYHBIX (MYKOpP) ¥  MHOTOKJIETOUHBIX
(MeHUINILT) TUIECHEBBIX TPHUOOB.

N3yyenue cTpoeHHs IUIOAOBBIX TEJ HUISTIOYHBIX TpUOOB (WM U3Y4YEHHE
HUIATIOYHBIX TPUOOB HA MYJISIKAX).

N3yuenue cTpoeHus TUITIAHUKOB.

Nzydenne ctpoenus 6akTepuii (Ha TOTOBBIX MUKpOIIpEraparax).

8 KIIACC

2. /KuBOTHBIN OPraHu3m

3o00J0rUsl — Hayka O >KMBOTHBIX. Pazgensl 3o0oiyoruu. CBsi3b 300JI0THHM C
JPYTUMHU HayKaMU M TEXHUKOM.

OOmue Tpu3HAKKW O KUBOTHBIX. OTIWYUS KUBOTHBIX OT PACTCHUM.
Mmuoroo0pa3sue KuBOTHOTO Mupa. OTHOKIETOUYHBIE 1 MHOTOKJIETOYHBIC YKUBOTHBIE.
@®opma Telna JKUBOTHOTO, CAMMETPHS, pa3MepPhI Tella U IPYTroe.

KuoTtHas knetka. OTKpbITUE XUBOTHOM KJeTKU (A. JleBeHryk). CtpoeHue
KUBOTHOM KJIETKH: KJIETOUYHAs MeMOpaHa, OpraHOWbl TEPEIBUKEHUS, SIPO C
SAPBIIIKOM, IMTOIUIa3Ma (MUTOXOHJAPUM, TMUINEBAPUTEIbHBIE U COKPATHUTEIbHbBIC
BaKYyOJIM, JIM30COMBI, KJIETOUYHBIN 1eHTp). [Ipoiiecchl, mpoucxonsiire B KIETKE.
Jlenenue kneTku. TkaHU )KMBOTHBIX, NX pa3HooOpa3ue. OpraHbl U CUCTEMbI OPTaHOB
XKUBOTHBIX. OpPraHu3m — €IMHOE LIENOE.

Jlabopamopnuie u npakmuueckue paoomeul.



NccnenoBanne moa MHUKPOCKOIIOM TOTOBBIX MHKPOIIPENAPATOB KIETOK H
TKAaHEN KUBOTHBIX.

3. CrTpoeHue U )KU3HEAEATEIbHOCTh OPraHu3Ma sKMBOTHOI'O

Onopa u [BWXKEHHE JKMBOTHBIX. (OCOOEHHOCTH THAPOCTATHYECKOIO,
Hapy>KHOTO ¥ BHYTPEHHEro CKeleTa Yy JKUBOTHBIX. llepenBuxenue y
OJTHOKJIETOUHBIX  (aMEOOBHUJIHOE, JKI'YTUKOBOE). MBbIIICUHbIE JBMXKEHUS Y
MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, NTHUI, IJIABAHUE PbIO, JBUKEHUE MO CYIIEe
MO3BOHOYHBIX JKMBOTHBIX (moji3aHue, Oer, xoanba u xapyroe). Poluaxhbie
KOHEYHOCTH.

[Iutanre W NUOIEBapEHHE y KUBOTHBIX. 3HAauyeHHWE NuTaHusd. [luranue u
NUIIEBAPEHUE Yy  MNPOCTEUIINX. BHYTPUIOIOCTHOE W BHYTPHUKJIETOYHOE
NUIIEBAPEHUE, 3aMKHYTas W  CKBO3HAas NUUIEBApUTEIbHAs CHCTEMAa Yy
0ecrio3BOHOYHBIX. [IulieBapUTeNbHBIN TPAKT Y MO3BOHOYHBIX, MUIIEBAPUTEIbHbIC
xene3bl. DepmeHTbl. OCOOEHHOCTH MUIIEBAPUTETBLHOM CUCTEMBI Y TIPECTaBUTENEH
OTPAI0B MJIEKOTTUTAOIIHX.

JlpixaHue JKUBOTHBIX. 3HAUYeHHE JbIXaHusd. [a3000MeH dyepe3 BCIO
NOBEpXHOCTh KieTku. KabepHoe npixanue. HapyxkHble W BHYTpeHHHE KaOphbl.
Koxnoe, TtpaxeitHoe, n€royHoe abixaHue y oOutarened cymu. OcoOeHHOCTH
KOXHOTO JbIXaHUs. POb BO3IYIIHBIX MEIIKOB Y MTHL.

TpaHcnopT BelIECTB y KUBOTHBIX. POJIb TpaHCHOpTa BEILIECTB B OpraHU3Me
KUBOTHBIX. 3AMKHYTasl U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI Y O€CTIO3BOHOYHBIX.
Cepane, kpoBeHOCHbIE cocyAbl. CHUHHOW W OpIOUIHOW COCY/BI, KallWJUISPHI,
«JIOKHBIE CepAla» y HoxaeBoro yepBsi. OCOOCHHOCTH CTPOEHUs HE3aMKHYTOM
KPOBEHOCHOW CHUCTEMBI Y MOJUIIOCKOB U HaceKoMbIX. Kpyru kpoBooOpalieHus u
OCOOCHHOCTH CTPOCHHUS CepJAell y TO3BOHOYHBIX, YCJIOKHEHHE CHUCTEMBI
KpOBOOOpAIIICHHS.

BoineneHne y JKMBOTHBIX. 3HAU€HUE BBIJCIEHUS KOHEYHBIX MPOIYKTOB
oOMeHa BemiecTB. COKpaTUTENbHBIE BAKyOIH Y IPOCTEUIINX. 3BE3/14aThIe KJICTKU U
KaHAJbIIbI Y TUIOCKUX Y€pPBEH, BBIJCIUTEIbHBIE TPYOOUKH U BOPOHKHU Y KOJTbYATHIX
yepBed. MalbnurueBbl cocyabl y HaCEKOMbIX. [I0UKkH (TyJIOBUILHBIE M Ta30BbIE),
MOYETOYHUKH, MOYEBOM MY3bIphb y IMO3BOHOYHBIX KHUBOTHBIX. OCOOEHHOCTH
BBIJICIICHUS Yy IITULL, CBSI3aHHBIE C ITOJIETOM.

[TokpoBbl Tena y *KUBOTHBIX. [IOKpPOBBI y OECIO3BOHOYHBIX. Y CIIOKHEHUE
CTpOEHUsl KOXKM y NO03BOHOYHBbIX. Koka kak opraH BblaeneHus. Poiib KOXH B
terootnavue. [lpousBognsie koxu. CpecTBa MacCUBHOM M aKTHUBHOMW 3alUTHI Y
KUBOTHBIX.

KoopauHanpsa w  peryiasiuus  SKM3HEIEATEIbHOCTH Yy  KUBOTHBIX.
Pa3npaxxuMoCcTh Yy  OJHOKJIETOYHBIX KUBOTHBIX. Takcucel ((poTOTakcuc,
TpooTakcuc, xeMoTakcuc U Jpyrue Takcucel). HepBHas perymsauus. HepBHas



cuctema, €€ 3HaueHue. HepBHas cucrema y O€CHO3BOHOYHBIX: ceT4yaTas
(nuddysnas), crBonoas, yznosas. HepBHas cucrema y mO3BOHOYHBIX (TpyOuaras):
TOJIOBHOW M CHMHHOM MO3r, HEPBBI. YCIO0KHEHHE T'OJIOBHOIO MO3ra OT phIO 110
Miekonutarouux. [losiBneHne OONbIIMX MOJyHIApUM, KOPbI, OOPO3]T U U3BUIIMH.
I'ymopanwsHas peryssius. Poib ropMOHOB B ’KU3HH KUBOTHBIX. [10710BBIE TOPMOHEI.
[Tonoroit numopdusm. Opranel 4yBCTB, Ux 3HaueHue. Penentopsl. Ilpocteie u
cnoxHble ((aceTouHble) riaza y HaceKoMbiX. Opran 3peHuss M ciyxa y
MO3BOHOYHBIX, WX YycloxHeHue. Opranbl OOOHSHMS, BKyca U OCS3aHUA Y
0ECIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. Opran 00KOBOM JTMHUU Y PHIO.

[loBenenne KUBOTHBIX. Bpoxaénnoe wu mnpuoOpeTéHHOE TMOBEIACHUE
(uHCTUHKT u HaydeHue). HayueHnue: yciaoBHbIE pedieKchl, HWMIPUHTHHT
(3anevatnenue), uHcalT (moctuxenue). [loBeaeHue: nuieBoe, 0OOPOHUTEIBHOE,
TEeppUTOpUANIbHOE, OpayHoe, uccieaoBarenbckoe. CTUMYIbI TOBEACHUS.

Pa3smHoxeHHe W pa3BUTHE KUBOTHBIX. becrnosioe pa3MHOXKeHHE: JeleHHe
KJIETKW OJTHOKJIETOYHOTO OpTaHu3Ma Ha JiBe, MOYKoBaHue, pparmenrtanus. [lomosoe
pasmHoxeHue. [IpeumyiecTBo mMoioBoro pasMHOXKeHHs. [looBbIe Kene3bl.
Anynuku u ceMeHHUKH. [losoBbie kineTku (rameTsl). OIMIOAOTBOPEHHE. 3UTOTA.
[TapTenorenes. 3apojsieBoe pazsutue. CTpoeHue sifia nruiibl. BHyTpuyTpo6HOE
pa3BHUTHE MJIEKOMUTAIONINX. 3apobiiieBbie 00010ukn. [InanenTa (qeTckoe MecTo).
[Tynounsiii kanatuk (mynoBuHa). [locTomMOpuoOHaNIbHOE pa3BUTHE: MPAMOE,
Henpsimoe. Metamopdo3 (pa3BUTHE C MPEBPALEHUEM ): TIOTHBIN U HETIOTHBIN.

Jlabopamopnsie u npaxmuueckue padomeal.

O3HakoMJIEHHE C OpraHaMu ONOPHI U JBUKEHHUS Y )KUBOTHBIX.

N3yuyenue cnocoOOB MOTIOMIEHUS U Y )KUBOTHBIX.

N3yuenue cnocoOOB AbIXaHUS y )KUBOTHBIX.

O3HakoOMJIEHHE C CUCTEMaMH OPTaHOB TPAHCIIOPTA BEIIECTB Y JKUBOTHBIX.

N3ydeHne NOKpOBOB Tela y KUBOTHBIX.

N3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

dopMupoBaHUE YCIOBHBIX PEQIIEKCOB y aKBAPUYMHBIX PHIO.

CrpoeHue fiflla ¥ pa3BUTHE 3apOAbIIIA NTULIBI (KYPHUILbI).

4. CucreMaTnyecKue rpymnibl )KHBOTHBIX

OCHOBHbIE KaTErOpMU CHCTEMATUKH JKUBOTHBIX. Bua kak oOCHOBHas
cUcTeMaTH4ecKasi kKareropus >KMBOTHBIX. Kiaccudukanus xuBoTHBIX. CucTtema
AKUBOTHOTro Mupa. CucreMaTHYeCcKre KaTeropuu *KUBOTHBIX (LIapCTBO, THII, KIACC,
OTpsiZi, CEMENCTBO, POJ, BHJ), HUX COINOJYMHEHHE. buHapHas HOMEHKJIATypa.
OTpakeHue COBPEMEHHBIX 3HAHUN O MPOUCXOXKACHUU U POJCTBE >KUBOTHBIX B
KJIacCU(UKAIIUU KUBOTHBIX.

OIHOKJIETOYHBIE )KUBOTHBIE — NpocTeiimme. CTPOEHHUE U )KUZHEAEATEIIBHOCTD
npocteiimux. Mecroooutanue u o0pa3 xu3Hu. (OOpa3oBaHUE UUCTHI MpU



HEONAronpusTHBIX YCIOBUAX cpeabl. MHoroo0Opasue mnpocTEeHIINX. 3HAaYeHHUE
NpPOCTEHIINX B MPUPOJE MU KU3HHU uejoBeka (0Opa3oBaHHE OCAJOYHBIX MOPOJ,
B0O30yauTENnM 3a00eBaHui, cuMOMoTHYECKHE BUABL). [1yTH 3apakeHus yenoBeka u
Mepbl TPO(UIAKTUKH, BBI3bIBAEMbIE OHOKJIETOYHBIMU )KMBOTHBIMU (MAJIIPUHAHBIHI
TJ1a3MOJIUHN ).

Jlabopamopnsie u npaxmuueckue padomal

UccnenoBanue cTtpoeHuss HHQPYy30puu-Ty(denbku U HaOmrojeHue 3a eé
nepeaBkeHreM. M3ydyenue xeMoTakcuca.

MHuorooOpa3ue npocTeirx (Ha rOTOBBIX MpernapaTax).

N3roToBiienne Moienu KIeTKU npocteifiero (aMéonl, HHGY30pUU-TyPebKu
U JIPyroe.).

MHoOrokJ/jieTo4Hbie ’KMBOTHBIE. KumeyHonosiocTHble. Oo6mmas
xapakTepuctuka. Mecroooutanue. OCOOEHHOCTH CTPOEHUS U KU3HEAESITEIbHOCTH.
DKToZepMa U SHTOJIepMa. BHYTPUIIONIOCTHOE U KIIETOYHOE TIEPEBaApUBAHUE MHIIIH.
Perenepanusi. Pednekc. becnonmoe pasmuoxenue (moukoBanue). IlomoBoe
pasmHoxenue. ['epmadponutusm.  PaznenpHOmosble  KHUILIEYHONOJIOCTHBIE.
MHuoroo0Opa3ue KUIIeYHOIOJIOCTHBIX. 3HAYEHUE KHUIIIEYHOIOIOCTHBIX B MPUPOJIE U
KU3HU YyenoBeka. KopanioBble MOJHUITIBI U UX POJib B pudooOpa3oBaHHH.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne CTpPOCHHS MPECHOBOAHOM THUAPBI M €€ NEpeABUKEHUS
(IIKOJIBHBIA aKBAPHUYM).

HccnenoBanre mnuTaHus THAPHI JadHUSIMH M IUKIONAMH  (IIKOJBHBIH
aKBapUyM).

N3rorosieHne MoIeIM MPECHOBOIHOM THUIPHI.

Ilnockue, KpyrJble, KoJb4yaTble 4YepBU. OOmas XapakTEepUCTHKA.
OCcOOEHHOCTH CTPOCHHS U JKU3HEACATEIHHOCTU TUIOCKUX, KPYTJIBIX U KOJIbYATHIX
yepBel. MHoroob6pasue uepBeil. [lapasuTudeckue IUIOCKHE W KPYIJIBIC YEPBH.
[Mukapl pa3BUTHS MEYEHOUHOTO COCANbIIMKA, OBIUBEro IEMHS, 4YeI0BEUYECKOU
ackapunbpl. YepBH, HX NPUCIIOCOONEHHUS K MapasuTU3My, BpEl, HAHOCHUMBIH
YeJIOBEKY, CEIbCKOXO3SMICTBEHHBIM pACTEHHUSM W JKUBOTHBIM. Mepsl 110
NPEAYNPEXKICHAIO 3apaK€HUs Napa3sUTUYECKUMH 4YepBsiMu. Ponp uepBell Kak
mo4yBooOpa3oBaTeei.

Jlabopamopnule u npakmuueckue padomeul.

HccnenoBaHnue BHEIIHErO CTPOEHUs JO0XKAeBoro d4epss. HaOmropenue 3a
peaknuen J0KIEBOro YEPBS Ha pa3ApaKUTEIH.

HccnenoBaHnue BHYTPEHHETO CTPOEHHS JOKIAEBOTO 4YepBs (Ha TOTOBOM
BJIQXKHOM IIpenapaTe 1 MUKpOIIpenapare).

N3ydenne mnpucnocoOieHNi Mapa3uTUYECKUX 4YepBed K MapazuTusMy (Ha
TOTOBBIX BJIAXHBIX U MUKpOIIpenapaTax).



Ynenucronorue. OOmas xapakrepuctuka. Cpeasl xu3HU. BHemiHee u
BHYTPEHHEE CTPOCHHE  WIEHHUCTOHOTMX. MHoOroo6pasue  YIEHHCTOHOTHX.
IIpencraBurenu Kiaccos.

PakooOpasnbie. OCOOCHHOCTH CTPOEHUSI U )KU3HEIESITEIIbHOCTH.

3HaueHne pakooOpa3HbIX B MPUPOJIE U KU3HU YEIOBEKa.

[TaykooOpazubie. OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIIBHOCTH B CBSI3H C
KU3HBIO Ha cymie. Kienm — Bpenutenu KyJbTypHBIX PacCTeHUN U Mephl 0OPHOBI C
HumH. [lapasutudeckue Kiemu — BO30YAUTENN U IEPEHOCYUKY OTIACHBIX 00JIE3HEH.
Mepbl 3amuThl 0T Kieuieil. Ponb kiemnieil B mouBooOpa3oBaHKH.

Hacekomble. OcoOeHHOCTH CTPOEHUS U KU3HEAEITeNbHOCTH. PasMHoOXeHue
HACEKOMBIX M TUTIBI pa3BuTHs. OTpsasl HaceKOoMbIX: [IpsiMoKpbLIbIe, PABHOKPBLIBIE,
[Tonmyxxectkokpbuibie, Yemyekpobuibie, KecTkokpbuible, IlepenoHYaTOKpHUIbIE,
JIBykpbuible U npyrue. Hacekomblie — mepeHOCUMKH BO30YAUTENECH U Tapa3uThl
YyeJioBeKa M JOMAIllHUX XKUBOTHBIX. Hacekombie-BpeauTenu caga, oropoja, Mo,
neca. HacekoMble, cCHUKAroOIIMEe YUCICHHOCTh BpenuTeneit pactenuil. [loBenenue
HACEKOMBIX, HMHCTHHKTBHI. Mephl 10 COKpAIlEHUI0 YHUCICHHOCTH HACEKOMBIX-
BpeauTereii. 3HaueHNe HAaCEKOMBIX B MIPUPOJC U )KU3HU YeJIOBEKA.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBaHne BHEIIHETO CTPOEHUSI HACEKOMOTO (Ha IPUMEPE MANCKOTro KyKa
VI APYTUX KPYIHBIX HACEKOMBIX-BPEAUTENECH).

O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMU PAa3BUTHSl HACEKOMBIX (Ha MpUMeEpe
KOJUIEKITU ).

Mosnocku. OOmas  xapakTepucThka. MecTooOMTaHHUE  MOJUTIOCKOB.
CtpoeHHE U TIPOIIECCHl >KU3HENESITEIbHOCTH, XapaKTepHbIE ISl OPIOXOHOTHUX,
JIBYCTBOPYATHIX, TOJOBOHOTUX  MOJUTIOCKOB. YepThl  mpuCocoOIEeHHOCTH
MOJITIOCKOB K cpene obutanus. PazMHoxkeHHME MOIUTIOCKOB. MHOroobpasue
MOJUTIOCKOB. 3HaY€HHUE MOJUTIOCKOB B IMIPUPOAE U )KU3HU YETIOBEKA.

Jlabopamopnbsie u npakmuueckue padomul.

HccnenoBanne BHENIHErO0 CTPOEHUS PAKOBUH NPECHOBOAHBIX U MOPCKUX
MOJUTIOCKOB (PaKOBHHBI 0€33y0KH, TIEPIOBHIIBI, TPYOBUKA, KATYIIIKU U APYTHE).

XopaoBble. OOmas XapakTepPUCTHKA. 3apOJbIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucrematnueckue rpynnbel xopaoBbiX. Ilogtun becuepennbie (IaHUETHHK).
[Tonrun Yepenusie, nim [103BOHOYHBIE.

Pp10b1. O0m1as xapakrepucTuka. MecTooOnTaHne M BHENTHEE CTPOCHUE PHIO.
OCOOEHHOCTM BHYTPEHHErO0 CTPOCHUS M MPOLECCOB KU3HEAESITEIBHOCTH.
[TpucniocoOneHHOCTh phIO K ycnoBUsM obOutaHus. OTiHuus XPSAMIEBBIX PHIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE M MUrpaluss psild B OPUPOIE.
MHoroo06pa3ue pbl0, OCHOBHBIE CUCTEMATHYECKUE TPYMIbl pbl0. 3HaUeHUE PhIO B
MIPUPO/JIE U KU3HU YesloBeKa. X03sUCTBEHHOE 3HAUCHHE PbIO.



Jlabopamopnsie u npakmuueckue padomeal.

HccnenoBanre BHEIIHETO CTPOCHMSI M OCOOEHHOCTEH MEepeNBUKEHUST PHIOBI
(Ha mpuMepe KUBOM pHIObI B OaHKE C BOAOK).

UccnenoBanre BHYTPEHHETO CTpPOCHUSI pPBHIObI (HA TpUMEpPEe TOTOBOTO
BJIQXKHOIO Mpernapara).

3emuoBoaHbIe. OOmas xapakrepuctuka. MecTooOUTaHHE 3E€MHOBOIHBIX.
OcobenHoctu BHEIIHETO u BHYTPEHHETO CTpOEHHUS, MPOLIECCOB
KUBHEACATEIbHOCTH, CBSI3aHHBIX C  BBIXOJOM 3€MHOBOJHBIX Ha  CYIIY.
[Tpucnoco6ieHHOCTh 36MHOBOJIHBIX K JKM3HU B BOJIE M Ha cyiie. PazaMHOXeHHe U
pa3BHUTHE 3eMHOBOAHBIX. MHOrooOpa3ue 3eMHOBOJHBIX U UX OXpaHa. 3HAYEHUE
36MHOBO/IHBIX B MPUPOJIE U )KU3HU YETIOBEKa.

IIpecMbikarommuecs. O6mmas XapaKTepUCTHUKA. MecrooOuTanue
npecMbIKaromuxcsi. (OCOOEHHOCTH  BHEIIHEI0O U BHYTPEHHETO  CTPOCHUS
npecMmbikatomuxca.  [Ipomeccsl  xusHenedarenbHocTH.  [IpucnocoOIeHHOCTh
NPECMBIKAIOIIMXCS K  JKU3HM Ha  cyme. Pa3MHOXEHHWE U pa3BUTHE
npecMbikaronmxcs. Perenepanus. MHOoroo0pasue mpecMbIKAIOIUXCs M UX OXpaHa.
3HavYeHUE TPECMBIKAIOIIUXCS B PUPOJIC U )KU3HU YeIOBEKa.

HTuubl. O6mias xapakrepuctuka. OCOOEHHOCTH BHEIIHETO CTPOSHUS MTHII.
Oco0EHHOCTH BHYTPEHHETO CTPOCHUS W MPOLIECCOB YKU3ZHENEATETbHOCTH TMTHII.
[Ipucnoco6nenust nruil k nonéty. [loBenenne. PasMHOXeHUEe U pa3BUTHE NTHII.
3a0ota o motoMcTBe. Ce30HHBIE SIBICHHS B JKM3HU MTUL. MUTrpanuu MNTUL, UX
uzydyenre. MHorooOpaszue NTHI. DKOJOTHYECKHE Tpymnmbl NOTHUI] (IO BBHIOOPY
YUHTEIIA Ha IPUMEPE TPEX IKOJOTHUECKUX TPYIIL C YUYETOM paCHpOCTPAHEHHS ITHIL
B peruone). [Iprucrnoco0aeHHOCTh NTHUIl K PA3TUYHBIM YCIOBUSM CpeJlbl. 3HAUCHHE
NTULl B IPUPOJE U )KU3HU YEJIOBEKA.

Jlabopamophsie u npaxmuueckue padomeal.

HccnenoBanne BHEIIHETO CTPOCHUS U MEPHEBOTO MOKPOBA NTHULL (HA MPUMEpE
yyuesia NTUL U Habopa NepheB: KOHTYPHBIX, TYXOBBIX U MyXa).

HccnenoBanre 0COOCHHOCTEN CKEeTa NTHLBL.

Muekonurarouue. Ob6mas XapaKTEePUCTHUKA. Cpenpl KU3HU
MieKonuTaromux. OCOOEHHOCTH BHEIIHETO CTPOEHHUS, CKENeTa U MYCKYJIaTyphl,
BHYTPEHHEr0 CTpoeHMs. lIpomecchl KU3HEAEATENbHOCTU. Y CJI0KHEHUE HEPBHOU
cuctembl. [loBenenne miekonutatomux. PasmMHOXeHHMe W pa3BuTue. 3abota o
ITOTOMCTBE.

[lepBo3Bepu. Opnompoxoansie (siliexnanymue) u CymyaTbie (HHU3LIUE
3Bepu). IlnaneHTapubie MiekomuTarone. MHoroo6pasue MIIEKOMUTAIIUX (110
BBEIOOPY YUUTENS U3YJarOTCs 6 OTPSA0B MICKOTHUTAIONINX HA TIPUMEPE IBYX BUIOB
u3 Kaxaoro orpsiaa). Hacekomosinubie u Pykokpsuibie. ['pbi3yHbl, 3aiiiieoOpa3Hble.



Xumneie. Jlactonorue u KurooOpaszuele. [TapHokonsiTHbie 1 HemapHOKONBITHBIE.
[Tpumatel. CemeiicTBa oTpsiga XulIHbIE: cO0auby, KOUIa4bH, KyHbH, MEJIBEKbU.

3Ha4YeHUE MIIEKOMUTAKONIMX B IPUPOJIE U JKU3HU YEJIOBEKa. MIleKoMTaromue
— IEPEHOCYUKH BO30yIuTENEeH onacHbIX 3a001eBaHuil. Mepbl 00pbObI ¢ TPbI3yHAMH.
MHuorooOpa3ue MJIEKOMUTAIOIUX POAHOTO Kpasl.

Jlabopamopnsie u npakmuueckue padomeal.

Hccnenosanrie 0coOEHHOCTEN CKeNleTa MIEKOIMUTAIOIIUX.

UccnenoBanne ocoOeHHOCTEN 3yOHON CUCTEMBI MIIEKOTTUTAIOIIUX.

5. Pa3BurHe >KMBOTHOrO MUpa Ha 3emuie

OBOJIIOIIMOHHOE Pa3BUTHE JKUBOTHOIO MHpa Ha 3emie. Y CIO0XKHEHUE
KUBOTHBIX B IpOLECCE 3BOMIOLMU. [[0Ka3aTenbCcTBa 3BOJOLHUOHHOIO PA3BUTHS
XKUBOTHOTO Mupa. [Taneontonorus. FMickonaemble OCTaTKN )KUBOTHBIX, UX U3YUEHHE.
Mertoapl HM3ydyeHHMs MCKOIMAEMBIX OCTaTKOB. PecTtaBpanus JIpEeBHHX MKWUBOTHBIX.
«OKuBbIE NCKOMIAEMBIEY» JKUBOTHOTO MUpA.

Kus3Hp KMBOTHBIX B BoJe. OJHOKJIETOUHBIE >KMBOTHBIE. [IponcxoxneHue
MHOTOKJIETOUHBIX >KHMBOTHBIX. (OCHOBHBIE 3Tallbl SBOJIIOIUU OECIIO3BOHOYHBIX.
OcCHOBHBIE 3Tallbl HBOJIIOLNH IO3BOHOYHBIX )KUBOTHBIX. BbIMEpIINE KUBOTHBIE.

Jlabopamophule u npaxmuyeckue padomeul.

HccnenoBaHne NCKOMaEMbIX OCTATKOB BRIMEPIINX KUBOTHBIX.

6. 7KuBOTHBIE B IPUPOJAHBIX CO001IECTBAX

JXKuBoTHbIe U cpena oOuTanus. BinusiHue cBeta, TeMnepaTypbl U BIaXXKHOCTH Ha
KUBOTHBIX. [IprcrocoOIeHHOCTh JKUBOTHBIX K YCIIOBUSIM Cpebl OOUTAHMS.

[lomynsuuu >KMBOTHBIX, MX XapaKTepUCTUKU. OJMHOUYHBIN U IPYIIIIOBOM 00pa3
KU3HUA. B3auMOCBSI3M KMBOTHBIX MEXAY COOOM M C JIPYyrMMU OpraHu3MaMu.
[TumeBbie cBS3M B MPUPOIHOM coobiiecTBe. [IuieBbie ypOBHH, SKOJIOTUYECKAS
nupamuaa. IKOCHUCTeMa.

KuBoTHBIA MHUP HOPUPOAHBIX 30H 3emiau. (OCHOBHbIE 3aKOHOMEPHOCTHU
pacrpenencHus )KUBOTHBIX Ha miaHere. dayHa.

7. 7JKHBOTHBIE M Ye10BeK

Bo3pencreue 4einoBeka Ha XKUBOTHBIX B NPUPOAEC: IPSAMOE U KOCBEHHOE.
[IpombiciiOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BelleHne nmpombIcia >KUBOTHBIX
Ha OCHOBE Hay4YHOI'O IMOAX0Aa. 3arpsiI3HEHNE OKPYIKAIOLIEH CPEIbI.

OpomaniauBanue XUBOTHBIX. Cenekius, MOpOJbl, UCKYCCTBEHHBIH OTOOp,
JIUKHE TIPEIKU JOMAIIHUX >KMBOTHBIX. 3HAYEHUE JIOMAIHUX >KUBOTHBIX B KU3HU
yenoBeka. JKUMBOTHBIE CEIIbCKOXO3SUCTBEHHBIX yroauid. Mertoasl OOpbOBI €
KUBOTHBIMU-BPEAUTEISIMHU.

I'opon kak oco0asg HWCKYCCTBEHHas Cpela, CO3J4aHHas YEJIOBEKOM.
CHHaHTpONHbIE BUABI KUBOTHBIX. YCIOBUS HMX OOWTaHMs. becrno3BOHOYHBIE U
ITI03BOHOYHBIE JKMBOTHBIE TOpOAA. ANANTANMS JKUBOTHBIX K HOBBIM YCIIOBUSIM.



PexpeanimoHHBI @pecCc Ha JKUBOTHBIX JUKUX BHIOB B YCIOBHUAX TIOpOJA.
besnanzopHble nomaiHue )XUBOTHBIE. [IuTOMHUKY. BoccTaHOBIIEHUE YUCIIEHHOCTH
pPEAKUX BUAOB JKUBOTHBIX: 0c000 oxpaHsieMble npupoanbsie Tepputopun (OOIIT).
Kpacnas kaura Poccun. Mepsl coxpaHeHus ;)KUBOTHOT'O MUpa.

9 KITIACC

2. YesioBeK — OMOCONHAJIBLHBIN BU/T

Hayku o udenoBeke (aHatomusi, (hU3UOJIOTHS, MCHUXOJIOTHS, AHTPOIOJOTHS,
TUTHEHA, CaHWTApUs, ODKOJOTHUS 4YeJIOBeKa). MeToapl U3y4YeHUs OpraHuzma
YeJOBEKa. 3HAYEHUE 3HAHUM O YEJIOBEKE MJIsi CaMOIO3HAaHWUS M COXPaHCHUs
3110poBbsi. OCOOEHHOCTH YeIOBeKa Kak OMOCOIUATBHOIO CYIIECTBA.

Mecto 4enmoBeKa B CHUCTEME OPraHMYecKoro mupa. YenoBek Kak 4YacThb
npupoapl. CHUCTEMATHYECKOE TIOJIOKEHUE COBPEMEHHOro uenoBeka. CXOACTBO
YyesoBeKka ¢ MiekonuraromuMu. OTIHYHE YelIOBEKa OT MpUMartoB. J[okazarenbcTBa
KMBOTHOTO MPOUCXOXKJICHUSI 4YesioBeKa. UenoBeK pasyMHbIA. AHTPOMNOTEHE3, €ro
sTambl. buonormdyeckue u couMalbHbIE (PAKTOPHI CTAHOBJIECHUS YEJIOBEKA.
UYenoBedeckre pachl.

3. CTpyKTypa OpraHusMa 4eJiOBeKa

Ctpoenre U XUMHUUYECKUM cocTaB KiIeTKu. OOMEH BEIIECTB U MPEeBpallCHUE
SHEPruu B KieTke. MHOroobpasue KIEToK, ux jaeiieHue. HykjienHOBbIE KUCIOTHI.
I'enpr. XpomocoMbl. XpoMOCOMHBIM Habop. Mwurto3, meio3. ComaTHyeckue Hu
noJioBble KJeTKU. CTBOJIOBbIE KIETKM. THUNBI TKaHEl OpraHu3Ma 4YeloBeKa:
AIUTENUAIbHBIE, COCUHUTENbHbIC, MbIIICUHbIE, HEpBHAs. CBONCTBA TKaHEH, HUX
¢ynkiuu. Opradsl ¥ CUCTEMBI OpranoB. OpraHu3M Kak eIMHOE 1esoe. B3anMocBs3b
OpraHOB U CHUCTEM KaK OCHOBA TOMEOCTa3a.

Jlabopamopnsie u npaxmuueckue padomeal.

N3ydyeHne  MHUKPOCKONMHUYECKOIO  CTpPOCHUS  TKaHe (Ha  TOTOBBIX
MUKpOTpenaparax).

Pacno3naBanue opraHoB U CHCTEM OPraHOB Y€JIOBEKA (110 TabauIam).

4. HeitporymopajbHasi peryasiiust

HepBnas cucrema yenoBeka, €€ opranusanus U 3HaueHue. HelpoHbl, HEPBHI,
HepBHBIC Y31bl. Pediexc. Pednexkropras myra.

Peneniroprl.  JIByxHEeWpoHHBIE W TpPEXHEUPOHHBIC pe(IeKTOPHBIE TYTH.
CrnmHHON MO3T, ero cTpoeHue U QyHKIuH. Peduexcel cnuaHOoro Mosra. ['omoBHOM
MO3T, ero cTpoeHue u ¢yHKiuu. bonbmme mnomymapus. Pednexchl TogoBHOTO
Mo3ra. besycnoBHble (BpOXIEHHBIE) W YCIOBHBIE (TpUOOpeTEHHBIE) pedIeKCH.
Comarnueckas HepBHasi cucrema. BeretatuBHasi (AaBTOHOMHAs) HEpBHAsl CHCTEMA.
Hepsnas cucrema kak eauHoe 1enoe. Hapymienust B paboTe HEpBHON CUCTEMBI.

I'ymopanphas perynsauuss (yHKIUNA. OHIOKpUHHas cucteMa. JKenesbl
BHYTpEHHEW cekpeuuu. JKenme3pl CMEmaHHOW CeKpeuuu. ['OpMOHBI, MX POJIb B



perynsuuu Gu3nonoruyeckux GyHKIMN opraHusma, pocta u pazputusi. Hapymenue
B paboTe 3HAOKPHUHHBIX Xken€3. OcoOeHHOCTH pedIEKTOPHOM U T'yMOpanabHOM
perynsuuu GyHKIUI opraHusma.

Jlabopamopnsie u npakmuueckue padomeal.

N3ydeHne rogoBHOTO MO3ra yejaoBeKa (1Mo MyJsiKam).

N3ydenne namMeHeHus: pa3mMepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

5. Onopa u ABM:KEHHUE

3HaueHue OMOPHO-JIBUraTeabHOro anmnapara. CKeneT 4eaoBeKa, CTPOEHUE ero
otnenoB U pyHkimu. KocTu, uX XuMu4eckuii coctas, cTpoeHue. Tumsl kocteit. Poct
kocteld B jmmHy u ToimuHy. Coemunenue kocted. Ckener royioBbl. Ckener
TynoBuia. CkejaeT KoHeYHocTed M UX MmosicoB. OCOOEHHOCTU CKeJeTa YeJOBeKa,
CBSI3aHHBIE C MPSMOXO0XKJICHUEM U TPYJIOBOU JE€ATEIBHOCTHIO.

Mpeimeynass cuctema. CTpoeHne W (DYHKIIMM CKEJIETHBIX MbIil. PaboTa
MBI CTaTHYEeCKas W JAWHAMHUYECKas, MBIIIIbI CrudaTead ¢ pasrudarenu.
Yromnenue Mo, ['unongunamust. Poibs ABUraTeibHON aKTUBHOCTH B COXPAHCHUU
310POBBA.

Hapymienuss omopHo-aBUTaTEIbHON CUCTEMBl. Bo3pacTHble W3MEHEHUS B
ctpoennn kocted. Hapymenne ocanku. IlpeaynpexneHue HCKPUBICHUS
MO3BOHOYHHMKA U pa3BUTHUA MiockocTonus. [Ipodunaktuka TpaBmarusma. [lepBas
NOMOIIb MPYA TPAaBMax OMOPHO-ABUTATEIBHOTO aIlapara.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne CBOWCTB KOCTH.

N3yuenue ctpoeHust Kocten (Ha MyJIsDKax).

N3ydenue cTpoeHus MO3BOHKOB (Ha MYJISkKaXx).

Omnpenenenre rHOKOCTH MO3BOHOYHUKA.

N3mepenue Macchl U pocTa CBOEro0 OpraHu3Ma.

N3yueHue BIUSIHUS CTATUYECKOM M JTMHAMUYECKOW HAarpy3KH Ha yTOMIICHHUE
MBIIIII.

BrlisBieHue HapylIEHUS] OCAHKH.

Ornpenenenue Npu3HaKOB IIOCKOCTOIHS.

Oxka3zaHue nepBOil HOMOILHU MPU MOBPEKICHUH CKEJIETa U MBIIILI.

6. BHyTpeHHsisl cpeia OpraHu3sMa

Buytpennsiss cpenma u e€ QyHknuu. DopMeHHBIE DJIEMEHTHI KpPOBH:
SPUTPOLIUTHI, JIEUKOIUTH U TpOoMOOUUTH. ManokpoBue, ero npuunHbl. KpacHblit
KOCTHBIM MO3T, €ro poJib B opranu3me. 1lnasma kpoBu. I10CTOSHCTBO BHYTpEeHHEN
cpeasl (romeoctas). CBEprTbiBaHMe KpoBH. ['pynmbel KpoBu. Pesyc-gaktop.
IlepennBanne kpoBu. JJOHOPCTBO.

Nvmynuter u  ero Buabl. @DakTopbl, BIUSIOMIME HA UMMYHUTET
(mpuoOpeTéHHbIE MMMYHOJE(PUUUTHI): paJuallUOHHOE OOJIydYeHUE, XUMHUYECKOE



OTpaBJI€HUE, T'OJO0JlaHKEe, BOCHAJeHHe, BUpYyCcHbIe 3a0osieBanusi, BUY-undekius.
BunoukoBas xenes3a, TuM@paTHUYEeCKUe y3Jibl. BakMHbl U J1e4eOHbIE CHIBOPOTKHU.
3nauenue padot JI. [lactepa u M1.J. MeuHnukoBa 1o u3y4eH1I0 UMMYHUTETA.

Jlabopamopnbsie u npakmuueckue padomul.

N3ydeHne MHKPOCKONIMYECKOTO CTPOEHUS KpPOBH YEIIOBEKA M JIATYIIKH
(cpaBHEHHE) Ha TOTOBBIX MUKpOIIpenaparax.

7. KpoBooOpauienue

Oprausl kpoBooOpaieHusi. CtpoeHue u padorta cepana. ABTOMaTU3M cepla.
CepaeuHblil UK, €70 AJIUTENbHOCTh. BONbIIONH U Majblii KpyTd KpOBOOOPAILICHHUS.
JIBuxenue kpoBu no cocynam. Ilynwc. Jlumdarudeckas cucrema, JUMQPOOTTOK.
Perynsinus nesTenbHOCTH cepAlla U cocyAoB. ['mrueHa cepacyHO-COCYIUCTOM
cuctemsl. [Ipodunaktuka cepaedHo-cocyaucTeix 3abosieBanuil. IlepBas momorub
IPU KPOBOTEUYECHUSX.

Jlabopamopnbsie u npakmuueckue padoomeut.

N3mepenue KpoBSIHOTO JaBJIEHUS.

Onpenenenue myjabca M YUCIA CEPICYHBIX COKpAIIEHUWH B IOKOE W MOCIE
JI03UPOBAHHBIX (PU3NUYECKUX HATPY30K Y UEJIOBEKA.

IlepBast nomo1b PU KPOBOTEUECHHUSIX.

8. JlpIxaHme

Jbixanue u ero 3HaueHue. Opransl ApixaHus. JIErkue. B3aumMocBs3b CTpOCHHUS
1 pyHKIUI opraHoB AbiXxaHUs. 'a3000MeH B NErkux U TKaHsaX. JKU3HEHHas EMKOCTb
n€rkux. MexaHu3Mmsl AbIxaHus. J{bIXaTelIbHbIC ABUKEHUSA. Perysauus qpIXaHusl.

NHdexunonHble 00J€3HHU, Nepefaroliuecs 4epe3 BO31yX, IpeaynpexIeHue
BO3JIYIITHO-KaINenbHbIX ~ MHpeknuii. Bpen  tabakokypeHus, ymnoTpeOeHUs
HapKOTHYECKUX M IICUXOTPONHBIX BemecTB. Peanumanumsa. OxpaHa BO3IYLIHOMU
cpenbl. Oka3aHue nepBOi NOMOIIY IIPH MOPAXKEHUHN OPTaHOB JbIXaHUS.

Jlabopamopnbsie u npakmuueckue padomul.

N3mepenne o6xBaTa IrpyIHOM KJIETKH B COCTOSIHUU B/I0XA U BbIIOXA.

Omnpenenenre 4acToThl AbIxaHus. BriusHue pa3nuyHbix (akTOpOB Ha YaCTOTY
JbIXaHUS.

9. IluTaHue U MUUIeBApPEeHHE

IIutarenbHble BelleCTBA M MUIIEBBIE MPOAYKTHL. IIuTaHWe M €ro 3HaycHue.
[TumeBapenue. Opranbl MUIIEBAPEHUS, UX CTpOeHUE U PYHKIMH. DEPMEHTHI, UX
ponb B numieBapeHuu. [lumeBapenue B poToBOii MOJIOCTH. 3yObl M yXOJI 32 HUMH.
[InmeBapenue B JKelyAke, B TOHKOM M B TOJCTOM KHIIECYHUKE. BcacbiBaHue
IIATATEIbHBIX BelecTB. BecackiBanue Boabl. [InmeBapuTenbHbIe KeEJIE3bl: IEYEHb U
MTOKEITYIOYHAS KEJe3a, UX POJb B UIIEBAPEHUN.



MukpoOruoM 4YeloBeKa — COBOKYMHOCTh MHUKPOOPTaHU3MOB, HACEISIONIUX
OpraHu3M u4esioBeka. Perynsuus numeBapeHus. MeToabl H3y4E€HUsT OpPraHoB
nuuieBapenus. Padboter W.I1. TTaBnosa.

['uruena nwuranusa. IlpenynpexaeHUE TIUCTHBIX U KEITYJOYHO-KUIIEYHBIX
3a00eBaHUil, NUIIEBBIX OTpaBICHUN. BiusHue KypeHus u ajkorojig Ha
MUILIEBAPEHHUE.

Jlabopamopnsie u npaxmuueckue padomeal.

UccnenoBanue necTBus PepMEeHTOB CIIOHBI HA KpaxMall.

HaGmonenue neiicTBUS Kemy0UYHOTr0 COKa Ha OCJIKU.

10. O0OMeH BelecTB U NpeBpalleHue JHePruu

OOMeH BelIeCTB U TMPEBpaIllEHUE OJHEPrud B OpraHuU3MEe YeJIOBEKa.
[Tnactrueckuit u sHeprerruueckuit oOMeH. OOMEH BOJBI U MUHEPAIBHBIX COJIEH.
OO6MeH 0enKoB, YrieBOJIOB U KUPOB B opranusMme. Perynsius oOMeHa BelecTB u
MpEBpAILICHUS YSHEPTUH.

Butamunbel 1 UuX podib s opranusma. llocTyrmieHue BUTaMUHOB C MUIIEH.
CuHTEe3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U THIIOBUTAMUHO3bI. COXpaHEeHUE
BUTAMUHOB B MUIIIE.

Hopwmel u pexum nutanus. PanmonansHoe nmuTaHue — (akTop yKperIeHUs
310poBbs. Hapyiienre oOMeHa BelecTs.

Jlabopamopnsie u npaxmuueckue padomeal.

HccnenoBanne coctaBa NpOAYKTOB IIUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTU OT KAJIOPUHHOCTHU MHILIH.

Cnoco0bl coxXpaHeHUs] BUTAMUHOB B MMUIIEBBIX MPOAYKTaX.

11. Koxa

Crpoenne wu ¢yukimun koxu. Koxka u e€ mnpousBoanesie. Koxa wu
TepMOperyisalus. Binusaue Ha K0y (PakTOpOB OKpY’KarOIIEH CPEIbI.

3akanuBaHue U ero posib. CriocoOsl 3aKaMBaHus opraHu3Ma. [ urnena Koxu,
TUTUCHUYECKUE TpeOOBaHUS K OACKIe U 00yBH. 3a00NeBaHUS KOXU U UX
npenynpexaenus. [IpodunakTuka u nepsasi HOMOIIb MPU TEIJIOBOM M COTHEYHOM
yaapax, 0’Korax 1 00MOpOKEHUAX.

Jlabopamopnbsie u npakmuueckue padomul.

HccnenoBanue ¢ MOMOIIBIO JTYIbl TBUIBHOM U JIAJIOHHOW CTOPOHBI KHUCTH.

OnpeneneHue KUPHOCTH PA3TUYHBIX YUACTKOB KOXH JIUIIA.

Onucanue Mep Mo yxoAy 3a KOKeH Jihiia U BOJIOCAMHU B 3aBUCUMOCTH OT THIIa
KOXH.

Onucanne OCHOBHBIX TUTUEHUYECKUX TPEOOBAHUH K O/ICK e U OOYBH.

12. Beigesienue

3HaueHue BbiAeneHus. Opranbl BblaeleHUs. Opranbl MOYEBBLACIUTEIBHOU
CUCTEMBI, UX cTpoeHue U pyHkunu. Mukpockonudeckoe ctpoenue nouku. Hedpon.



O6pazoBannie Mouu. Perynsamuss MoueoOpa3oBaHUsST W MOYEHCITYCKaHMS.
3a00neBaHusl OPraHOB MOYEBBIJICIUTEILHON CUCTEMBI, UX MPEAYIIPEKICHUE.

Jlabopamopnule u npakmuyeckue padomeut.

OrnpenieneHne MeCTOIOIO0KEHHS TTOUEK (Ha MYJISDKE).

Onucanue mep npoPuIakTUKu 0oJie3HEN MOYEK.

13. PasMHOKeHUe ¥ pa3BUTHE

Opransl penpoaykiuu, crpoeHue u Qynkuuu. [lonossie xkenesnl. [lonoBbie
kinetkd.  OmnoporBopenue.  BHyTpuyTtpoOHoe — pasButhe. BnusHue  Ha
AMOpHOHANTBHOE pa3BUTHE (PAKTOPOB OKpYyKarolieit cpeanl. Poasl. Jlakranus. Poct
u pa3Buthe pedénka. [TonoBoe co3peBanue. HacnenoBanre npu3HakoB y yeIoBeKa.
HacnenctBennsie 00€3HM, UX MPUUYMHBI U OpeaynpexacHue. Habop xpomocowm,
MOJIOBBIE XPOMOCOMBI, T€Hbl. POJb TE€HETUYECKUX 3HAHUW [JI [UIAHUPOBAHUS
ceMbu. MH}pekIuu, nepeaarommecs moJIoBbIM MyTEM, UX MTPOPUIAKTHKA.

Jlabopamopnsie u npaxmuueckue padomeal.

Onrcanre OCHOBHBIX Mep MO MPpOopUIAKTUKE HH(OEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIN]] u renatur.

14. OpraHbl YyBCTB M CEHCOPHbIE CHCTEMBbI

OpraHnbl 4yBCTB M UX 3HaUC€HUE. AHANM3aTOPbl. CEHCOpPHBIE CUCTEMBI. | 11a3 u
3penre. Onruueckas cucrema ria3za. (Cerdarka. 3pUTEIbHBIE PELENTOPBI.
3purenbHOe BocnipusThe. Hapyuienus 3peHns U ux NpuyuHbl. [ UrneHa 3peHus.

VYxo u cayx. Crpoenne u (GyHKUMH OpraHa ciyxa. MexaHusm paboThI
ciyxoBoro ananuzaropa. CiryxoBoe Bocnpusitue. Hapyiienus ciyxa v uX IpHYHHBI.
['uruena ciyxa.

Opranbl paBHOBECHS, MBIIIEYHOTO YYyBCTBA, OCS3aHUs, OOOHSHHUS U BKyca.
B3aumMonencTBrE CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamophule u npakmuyeckue padomaoi

Ornpenenenue oCTpOThI 3pEHUS Y YEITOBEKA.

N3yueHne cTpoeHus opraHa 3peHust (Ha MyJisbKe U BIaKHOM Ipernapare).

N3yuenne cTtpoeHus opraHa ciyxa (Ha MyJjsixke).

15. IloBeaeHune U NCUXUKA

[lcuxuka m moBeneHue uenoBeka. [lOTpeOHOCTH W MOTHBBI TOBEACHUS.
ComnmanbHasi 00yCIOBICHHOCTh TOBEACHHUS uejoBeKka. PediexTtopHas Teopus
noBe/ieHus. Briciias HepBHas JeATENbHOCTh vesoBeka, padotel .M. CeueHosna,
W.I1. ITaBmoBa. Mexanm3M 00pa3oBaHMS YCIOBHBIX pediekcoB. TopMmokeHHE.
JlnHamuueckuid crepeoTurl. Pois ropmMoHOB B moBeaeHuu. HacnencrBeHHble U
HEHACIIE/ICTBEHHbIE MPOrpaMMbl MOBEAEHUA y uelioBeka. [IpucrnocoOuTenbHbIN
XapakTep NOBEICHUS.

IlepBass u BTOpasg curHaibHble cucTeMbl. [lo3HaBarenbHas AEATEIBHOCTH
mo3ra. Peubr m meienuwe. Ilamsare u BHHUMaHue. OMouuu. MHIWBHAYyalbHbBIC



OCOOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, OJApEHHOCT.
Tunsl BeICIIENl HEPBHOM NEATEIBHOCTH M TeMiepaMeHTa. OCOOEHHOCTU MCUXUKH
yesoBeka. [ uruena pusmueckoro U yMCTBEHHOro Tpynaa. Pexum Tpyna u oTasixa.
CoH u ero 3HaueHue. ['uruena cua.

Jlabopamopnsie u npakmuueckue padomeal.

N3yuyeHune KpaTKOBPEMEHHOU MAMSITH.

Onpenenenue 00bEMa MEXaHUYECKON U TIOTUYECKON MaMsITH.

Onenka copMUPOBAHHOCTH HABBIKOB JIOTUYECKOT'O MBIIICHUS.

16. YeJ10OBEK M OKpY KaIOLIas cpeaa

YenoBek U OKpysKarolas cpejia. JKoJorunyeckue GakTopbl U UX JeHCTBUE Ha
OpraHW3M YeJIOBEKA. 3aBUCUMOCTD 3[I0POBbs YEIOBEKA OT COCTOSTHUS OKPYKAIOILIEH
cpenbl. MUKpOKIUMAT >KUJIbIX nomenieHud. CoOitoJieHue MpaBuil MOBEJCHUS B
OKpYXKaIoILIEH Cpelie, B ONACHBIX U YPE3BBIYANHBIX CUTYaLUX.

310pOBbE YENOBEKA KAK COLMalbHAs LEHHOCTh. PaKTOphl, HapylIAKOUIUe
3I0pOBbE: THUMOJUHAMMS, KypeHHUE, YIOTpeOJeHUe alKorojsi, HapKOTHUKOB,
HecOaJIaHCUPOBAaHHOE TMHUTAaHUE, CTpecC. YKPEIUIeHHE 3/I0pPOBbsi: ayTOTPEHUHT,
3aKajvBaHUE, JBUTaTeNIbHAs aKTUBHOCTh, cOalancupoBaHHOe nutanue. Kynbrypa
OTHOIICHHUS] K COOCTBEHHOMY 3/I0POBBIO M 3JI0pPOBBIO OKpyKaromux. BcemupHas
Opra"u3anus 34paBOOXpPaHEHUS.

YenoBek kak yacTh Ouochepsl 3emin. AHTpONOTEHHbIE BO3JEHCTBUSA Ha
npuponay. Ypbauuzanus. L{uBunuzanus. TexHoreHHble U3MEHEHHUS B OKPYKaOIIeH
cpene. CoBpeMEHHbIE TJIO0ABHBIE YKOJIOTHYECKUE MPOOIeMbl. 3HAUEHUE OXPaHbI
OKPYKAIOILIEN Cpelibl IJIsl COXPAaHECHUS YEJI0BEUECTBA.



[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHHUS ITPOTPAMMEI 110
BHOJIOI' M1 HA YPOBHE OCHOBHOT'O OBIIIEI'O OFPA30OBAHI
(BA3OBBIN YPOBEHD)

OcBoenne yueOHoro npeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JOJDKHO OOECHEUYUTh JOCTUKEHHUE CIEAYIOUUX O0ydYaromuMUCs
JUYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTrPaMMBI 10 OMOJIOTUU OCHOBHOT'O
oOmiero  00pa3oBaHUs  JOJDKHBI ~ OTpakaTh  TOTOBHOCTh  OOYYaromuXxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
pacuiupeHue OmnbITa ACATEILHOCTA Ha €€ OCHOBE W B MPOIECCE pealu3aluu
OCHOBHBIX HAIPABJICHUH BOCIIUTATEIILHON JACATEILHOCTH, B TOM YKCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHMBHON COBMECTHOM JIESITEIIBHOCTU TIPH BBITIOTHEHUN
UCCJICIOBAaHUMN U MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIITH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

OTHOIIIEHHE K OMOJIOTUH KaK K BaKHOM COCTaBJISIONIEH KYJIbTYpbI, TOPJOCTD 32
BKJIQJ] POCCHUMCKUX U COBETCKMX YUEHBIX B PAa3BUTHE MHUPOBON OHOJIOTHYECKOM
HayKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

TOTOBHOCTh OLIEHHWBAaTh MOBEACHUE W IMOCTYNKHU C MO3UIUU HPABCTBEHHBIX
HOPM M HOPM 3KOJIOTHYECKOU KYJIbTYPBHI;

NOHUMAaHHE 3HAYUMOCTH HPABCTBEHHOT'O ACIEKTa AESTEIbHOCTH YEIOBEKA B
MEIUIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

NOHMMAaHUE POJU OHOJOTUU B (POPMUPOBAHUU OSCTETUUYECKOH KYIBTYPHI
JUYHOCTH;

5) ¢pusuuyeckoro BocnuTaHusi, POPMHUPOBAHUSA KYJIbTYPHI 310POBbS H
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO U YCTAHOBKA Ha 30POBBIN
o0Opa3 Xu3HU (3I0POBOE MHUTAHHE, COOIIO/IEHNE TUTUEHUIECKUX TPABUI U HOPM,
cOaTaHCUPOBAHHBII pPEXUM 3aHATUH M OTAbIXA, peryispHas (Qu3nuecKas
AKTHUBHOCTb);

OCO3HAHHE TIOCIEACTBUI M HENMPHITHE BPEAHBIX MPUBBIYEK (YyMOTpeOIeHHE
aJIKOroJisi, HApKOTHKOB, KypeHHEe) U HUHBIX (opM Bpema st (U3UYECKOTO U
MICUXWYECKOTO 3/I0POBBS;



coOJitoicHuEe TpaBUil 0E30MACHOCTH, B TOM YHCIE HABBIKU 0€30MacHOTO
MOBEJCHUS B IIPUPOJTHOM CpEJIE;

c(OPMHUPOBAHHOCTh HABBIKA pPEQIEKCUHU, YOPABICHHE COOCTBEHHBIM
AMOIMOHATBHBIM COCTOSTHUEM,;

6) TPy10BOr0 BOCIIMTAHMS

AKTUBHOE ydYacTHUE B pEHICHWU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3allii, HACEJICHHOTO MYHKTa, Kpas) OWOJIOTHYeCKOu u
AKOJIOTUYECKON  HAmpaBIEHHOCTH, HWHTEPEC K TMPAKTUYECKOMY H3YUYCHUIO
npodeccuid, CBsI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0JIOTUY€eCKOT0 BOCTIUTAHMS

OpUEHTAIIUSI HA MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM MPU PEIICHUH 3a7a4 B
00J1aCTH OKpYKaloLeh Cpeibl;

OCO3HAHHUE YKOJIOTMYECKUX MTPOOJIEM U MyTEH UX PEIICHUS;

TOTOBHOCTh K YYacCTHIO B MPAKTHYECKOU JESITEIBHOCTH DKOJIOTHYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

OpUCHTAIMS HAa COBPEMCHHYI) CHCTEMY HAy4YHBIX MpeJCTaBICHU 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3SX 4YEJIOBEKa C
IIPUPOTHON U COLIMAJIBHOM CPEIOu;

NOHUMAaHHE POJU OHOJOTHUYECKOW HAyKM B (POPMUPOBAHMU HAYYHOTO
MUPOBO33PECHUS;

pa3BUTHE HAay4YHOU JIFOOO3HATENBHOCTH, MHTEpeca K OMOJOTUYECKON Hayke,
HABBIKOB MCCJIEA0BATEIbCKON IEATEIIbHOCTH;

9) aganTauuy 00y4arouerocsi K M3MEHSIIOIMMCS YCJIOBUSAM COMUAIbHOM
U NPUPOIHOH Cpebl:

aZIeKBaTHAasl OLIEHKA U3MEHSIOIIMNXCS YCIOBHIA;

NPUHSATUE pEelICHNs (MHIUBUIYAIbHOE, B TPYIIIE) B U3MEHSIOUIUXCS YCIOBUAX
Ha OCHOBAHWMH aHaNM3a OMOJIOTMYECKON HH(POPMAIINH;

IUJTAHUPOBAHUE JICMCTBHM B HOBOM CUTyallUM Ha OCHOBAaHWM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3ysibTaThl OCBOEHUS MIpOrpaMMbl 1O  OHOJOTHH
OCHOBHOrO 00111er0 00pa3oBaHusl, JOJDKHBI OTPa)KaTh OBJAJEHUE CIEIYIOIUMHU
YHUBEPCAIbHBIMU YUYEOHBIMU JEHCTBUSIMU:

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ

1) 6a3oBbIe JJOrHYECKHE IEUCTBUSA:



BBISIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK OHOJIOTHYCCKHUX
00BEKTOB (SIBICHUA );

YCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KIACCH(PUKANMNA OUOIOTHICCKUX
00OBEKTOB (SIBICHUI, MPOIECCOB), OCHOBaHUA [Jsi OOOOIIEHWS W CpPaBHEHWUS,
KPUTEPHUH MPOBOJIMMOT0 aHAJIN3A;

C Y4ETOM NP IOKEHHON OMOIOTHYCCKOM 3a/1a4H BBISIBIISITH 3aKOHOMEPHOCTH
U TIPOTHUBOPEUYHS B paccMaTpUBaeMbIX (akTax W HAONIOMCHHUAX, NpeIararh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHH;

BBISBJIATh JCPUITUTHI MHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX IS PEIICHHUS
IIOCTABJICHHOM 3a/1a4M;

BBISBJISATh NMPUYMHHO-CJICJACTBCHHBIC CBSI3M TPU HM3YYCHUU OWOJIOTHUYCCKHX
SIBJICHUA WM TIPOILIECCOB, JIeJIaTh BBIBOABI C HCIIOJIB30BAaHUEM JICTYKTUBHBIX U
WHAYKTHBHBIX YMO3aKJIIOUCHUH, YMO3AKIIOUECHUH 0 aHaJoOTUH, (hOPMYJIUPOBATH
TUIIOTE3bl O B3aUMOCBSI3SIX;

CaMOCTOSTEILHO BEIOMPATH CIIOCO0 pelieHrs Y4eOHOM OMOIOTMYeCKOM 3a1auu
(cpaBHHMBaTh HECKOJILKO BApUAHTOB PEIICHUS, BRIOUPATh HANMOOIEE TTOAXOISAIINN C
y4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX KPUTEPHECR).

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT TMO3HAHUS;

dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIlul, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIIMBATh
MUCKOMOE U JIaHHOE;

dbopMupoBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHUIH,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH 1O CAaMOCTOSATEIBLHO COCTaBICHHOMY IUIaHY HaOJIOEeHHE,
HECJIOXKHBIM OMOJIOTUYECKUN OKCIEPUMEHT, HEOONBIIOEe HCCIeOBAaHUE TI0
YCTAaHOBJICHUIO OCOOCHHOCTEH OHOJIOTHYECKOro 0O0BeKTa (Iporecca) HU3ydeHHS,
MIPUYUHHO-CJICICTBEHHBIX CBA3€H W 3aBUCHMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEX1y COO0M;

OIICHMBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh WH(MOPMAIINIO, TIOTYUYECHHYIO
B XO/JI¢ HAOJIIOICHUSI M DKCTICPUMEHTA;

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBLI MO pPe3yJbTaTaM
MPOBENIEHHOTO HAOIOACHUS, JKCIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TTOJTyYE€HHBIX BBIBOJIOB M 000OIIECHUH;

POTHO3UPOBATh BO3MOXXHOE JajbHEHIee pa3BUTHE OHOIOTHUECKHUX
MPOIIECCOB M MX TOCJIE/ICTBHS B AaHAJIOTMYHBIX WU CXOJHBIX CUTYAIlUAX, a TaAKKe
BBIJIBUTATH MPEIION0KEHHS 00 X PA3BUTHHU B HOBBIX YCIOBHUSAX M KOHTEKCTaX.

3) pabora ¢ uH(popManmeii:



MPUMEHSTh PA3JTMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOChl MPH TIOWCKE |
oTOope OMOIOTHYECKON WH(POPMAIMM WM JAaHHBIX M3 HCTOYHUKOB C YYETOM
MpeJIOKEHHON yueOHOM OMOI0THUYECKOM 3a/1auu;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh H HHTEPIPETHPOBATH
OMOJOTHYECKYIO0 HH(POPMAITHIO Pa3TUIHBIX BUIOB M (OPM MPEIACTABIICHHUS,

HaXOAUTh CXOJHBIC apTyMEHTHI (TIOATBEPKTAIOIINE WU OIPOBEPTAIONINE
OJIHY | TY K€ HJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX UICTOUYHUKAX;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
MHPOpPMAIIMK W WILIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
JUarpaMMaM¥, HHOU TpaduKOi U UX KOMOWHAIIMSIMU;

OIICHMBATh HAJAEKHOCTh OHMOJOTUYCCKONH WHPOPMAIMK 110 KPUTEPHSIM,
NIPEIJIOKCHHBIM YUUTEIEM WA CPOPMYTUPOBAHHBIM CAMOCTOSITEIBHO;

3aIlIOMHUHATH U CHCTEMATU3HPOBATH OMOJIOTHUECKYI0 HHPOPMAIIHIO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) odmenmue:

BOCIIPUHHMATh U GOPMYIIMPOBATH CYXKIACHUS, BhIpaXkaTh YMOIMHU B IIpoIiecce
BBITIOJIHEHUS MTPAKTHYECKUX U J1a00OpaTOPHBIX padoT;

BhIpaXXaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUChbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOajbHBIE CpelICcTBa OOIIEHUs, ITOHUMATh 3HAYCHUE
COITMATBHBIX 3HAKOB, 3HATH M PACIIO3HABATH MPEAMOCHUTKA KOHMIUKTHBIX CUTYAIHI
U CMATYATh KOH(JIMKTHI, BECTH MEPETOBOPHI;

NMOHUMATh HAMEPCHHS JPYTHX, MPOSBIATH YBaXKUTEIBHOE OTHOIICHHE K
cobeceTHUKY U B KOPPEKTHOU opme HOopMyIHpOBaTH CBOU BO3PAKCHHS;

B XOJ¢ jauajora W (WJIM) AUCKYCCHHM 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyxmaeMoll OHOJIOTMYECKOM TEMbl M BBICKAa3bIBATh HJICH, HAIlCJICHHBIC Ha
perieHre OMOIOrnYecKOor 3aa4M M MOoJIJIepKaHre 0aroKeaaTeIbHOCTH OOIICHMS;

COTIOCTABJIATh CBOM CYXXJICHHS C CYXIACHUSIMHU IPYTUX YYACTHHKOB JIHAJIOTA,
O0OHApPYXUBATh PA3TMINE U CXOJCTBO IMO3HITUI;

myOJMYHO TIPEACTABIATH PE3YbTAThl BEITOJTHEHHOTO OMOJIOTHYSCKOTO OIBITa
(3KCIIepuMeHTa, UCCIEA0BaHus, IPOEKTA);

CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C y4E€TOM 3ajaad
MPE3CHTAIMM U OCOOCHHOCTEH ayJIMTOPUU M B COOTBETCTBHU C HUM COCTaBIISITH
YCTHBIC ¥ TUCBMEHHBIC TEKCTHI C UCITOIb30BaHUEM HILTIOCTPATHBHBIX MAaTEPHUAIIOB.

2) coBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaJbHOU
paboThl TIpU PEIICHUH KOHKPETHON OHMOJIOTHYeCKON MpoOjaeMbl, 0OOOCHOBBIBATH
HEOOXOIUMOCTh IPHMEHEHHS TPYIIIOBBIX (OpM B3aUMOACHCTBHS IIPH PEIICHUN
MOCTaBJICHHOM yueOHOM 3a/1auu;



MIPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS
1o e€ JOCTH)KEHHUIO: paclpeAesiaTh PoJid, J0rOBapuUBaThCs, 00CYKIaTh MPoLEecC U
pe3yabTaT COBMECTHOM paboThl, yMETh 0000IIaTh MHEHHUS HECKOJIbKUX JIIOJACH,
MPOSIBISATh TOTOBHOCTh PYKOBOJUTH, BBITOJIHITH TOPYUYEHUS, IO JUUHSATHCS;

IJIAaHUPOBATh OPTraHU3ALUI0 COBMECTHOM paboThI, ONpEesTh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEHM BCEX YYACTHUKOB B3aUMOJICHCTBUS),
pacrpenensaTh 3aJaud MeXAy YJeHaMH KOMaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CYKIeHMS, OOMEH MHEHUSMHU, MO3TOBBIC IIITYPMbI U UHBIC);

BBITIOJIHSITh CBOKO YacTh PabOThI, JOCTUTaTh Kauye€CTBEHHOTO pe3yjbTaTa Io
CBOEMY HANpPaBJIECHUIO U KOOPJAMHUPOBATH CBOM JEUCTBUS C JIPYTMMHU YJIEHAMHU
KOMaH/Ibl;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa B OOIMIMA TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(POPMYTUPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS, CPABHUBATH
pe3yabTaThl C UCXOHOM 3a/iaueil U BKJIA]] KaXKJI0T0 YjieHa KOMaH/Ibl B JIOCTH)KCHHE
pe3yIabTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TIPOSIBISATH TOTOBHOCTH K
IIPEIOCTABJICHUIO OTYETA TIepe ] TPYIION;

OBJIQJICTh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JICUCTBUMA, KOTOpas
obecrnieunBaeT C(HOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOIIMOHAIBHOTO
MHTEIJIEKTa 00yYaroIUXCsl.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
UCIIOJIb3Ys OMOJIOTMYECKUE 3HAHNUS,

OpUEHTUPOBATHCS B  PA3JIMYHBIX  MOAXOAAX  TMPUHATHS  PEIICHHM
(MHIUBHUYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITETILHO COCTABJISATH AJITOPUTM pEIICHUS 3aJaud (UM €ro 4acTh),
BBIOWpATh CHoco0 pemieHusi y4eOHOW OMOJNOTUYECKOM 3ajaun ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
npeajiaraeMble BApUaHThI PEIICHUH;

COCTaBIIATh IUIAH JCHCTBUHN (TUTaH peanu3allid HAaMEUEHHOTO aJrOpUTMa
pENICHMS ), KOPPEKTUPOBATH MPEIOKEHHBIN aJTOPUTM C YIETOM MOTYyUCHUS HOBBIX
OMOJOTUYECKUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U PEIICKCUH;

JlaBaTh OIICHKY CUTYAIlUW U TIPeIaraTh IiaH e€ N3MCHCHMUS;



YUHUTHIBATh KOHTEKCT U MPEABUIETh TPYIHOCTU, KOTOPHIE MOTYT BOZHUKHYTh
MpU pelIeHUH Yy4eOHOW OMOJIOTMUYECKOM 3ajayM, aJanTUpOBaTh pEIICHUE K
MEHSIIOLIUMCS 00CTOATENbCTBAM;

OOBSICHSITh ~ TMPUYUHBI  JIOCTHXKEHUS  (HEJOCTHKEHUSI)  PEe3yJbTaToOB
NEATeNIbHOCTH, JlaBaTh OIEHKY NPHOOPETEHHOMY OIBITY, YMETh HaXOJHUTh
MMO3UTUBHOE B MPOU3OIIEIICH CUTYaIUU;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYaINH, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBUSAM;

pasnyath, Ha3bIBATh W YMPABIATH COOCTBEHHBIMU SMOLUSIMHU U IMOIUSIMHU
APYTuXx;

BBISIBJIATH M @HAJTU3UPOBATH IPUUUHBI SMOIIHA;

CTaBUTh CeOS1 HA MECTO JAPYroro 4ejioBeKka, MOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYToro,

PEryJIupOBaTh CIIOCOO BBIPAKEHUST SMOIIUMN.

IlpunsaTHe ceds U APyrux

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

IIPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPABO JIPYToro;

OTKPBITOCTH ce0€ U IPYTUM;

0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOM YHUBEPCAIbHBIX YYEOHBIX DPETYISATHUBHBIX [E€HCTBHIA,
KoTOopasi oOecreynBaeT (OpMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSI MO3UIUS JTUYHOCTHU ), U KU3HEHHBIX HABBIKOB JIMYHOCTH (YIIpaBICHUS
c000M, CaMOIUCIUIUIMHBI, YCTOMYUBOTO TTOBEICHHS ).

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pE3yNbTATHl OCBOCHHUS MPOTPAMMBI 1O OMOJOTUU K KOHILY
oOydeHus 6 5 knacce:

XapaKTepu30BaTh OMOJIOTMI0 KaK HayKy O JKMBOW MpUpOJE, Ha3bIBaTh
MPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI JKHBOU U HEKUBOW TIPUPOJIBL;

NEPEUYUCISITh ICTOUHUKN OMOJIOTMUYECKUX 3HAHUM, XapaKTEPU30BaTh 3HAUEHUE
OMONOTUYECKUX 3HAHWUW JJII COBPEMEHHOTO YeNIOBEKa, Mpodeccuu, CBSI3aHHBIE C
ouosorueii (4—5 npodeccuii);

NPUBOAUTH MPUMEPHI BKIIa1a poccuiickux (B Tom uucine B. U. Bepuanackuii, A.
JI. YmxeBckuii) u 3apyOeKHBIX (B TOM 4rcyie ApuctoTenb, Teodpact, [ unmokpar)
Y4€HBIX B pa3BUTHE OUOJIOTHUY;

HMMETb MPEJICTABICHUE O BAKHEUIINX OMOJIOTUYECKHUX MTPOIIECCAX U SIBJICHUSX:
MWTaHWe, JbIXaHWE, TPAHCIOPT BELIECTB, pPa3JPaXXUMOCTh, POCT, pPa3BUTHUE,
JBUKEHHE, Pa3MHOKEHUE;



MPUMEHSITh OMOJIOTUYECKUE TEPMHUHBI U MOHITHUS (B TOM UYUCIIC: KUBBIE TEIa,
OMOJIOTHs, JKOJOTHS, ULUTOJOTUS, aHaTOMHs, (U3UOJIOTHS, OHOJIOruYecKas
CUCTEMAaTHKa, KJETKa, TKaHb, OpraH, CHCTEMa OpraHoB, OpTraHU3M, BHUPYC,
NBIKEHHE, TTUTaHUEe, (POTOCHUHTE3, JbIXaHHE, BBIACICHUE, Pa3apakKUMOCTh, POCT,
pa3MHOXXEHHE, pa3BUTHE, cpela oOOuTaHMs, TMPUPOJHOE  COOOIIECTBO,
HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IIOCTaBICHHOW 3ajadedl U B
KOHTEKCTE;

paznuyuath MO BHENIHEMY BHUAY (M300paKeHHSIM), CXeMaM M OIHCAHUSIM
JOSIZICPHBIE UM SIICPHBIC OPTaHU3MBbl, pPa3UYHbIE OHOJOTHYECKHUE OOBEKTHI:
pacTeHusi, SKUBOTHBIX, TpUOBI, JIMIIAWHUKYA, OaKTEepUH, MPUPOJIHBIE U
UCKYCCTBEHHBIE COOOINECTBA, B3aUMOCBSI3M OPraHU3MOB B TIPUPOJHOM H
UCKYCCTBEHHOM COOOIIEeCTBaX, MpeAcTaBuTesie Guopsl u GayHbl IPUPOTHBIX 30H
3emuu, JIaHAMA( Tl TPUPOJTHBIC U KYJIBTYPHBIE;

IIPOBOJIUTH OINKCAaHUE OpraHu3Ma (pPacTeHHs, KUBOTHOTO) IO 33J]aHHOMY
IJIaHy, BBIICNATH  CYIIECTBEHHbIE TPU3HAKA  CTPOEHUS H  IPOIIECCOB
KU3BHEICATEILHOCTH OPraHU3MOB, XapaKTepHU30BaTh OPraHU3MBbl KaK Teja >KMUBOU
IPUPO/IBI, IEPEUUCTIATH 0COOCHHOCTH PACTEHUH, )KUBOTHBIX, TPUOOB, JTUIITAWHUKOB,
OakTepuil U BUPYCOB;

packpeiBaTh TOHATHE O cpele oOuTaHus (BOIHOM, HA3eMHO-BO3IYIIHOM,
MOYBEHHOMW, BHYTPUOPTaHU3MEHHOI), YCIOBUIX CPEAbl OOUTAHMUS;

PUBOJUTH MIPUMEPHI, XapaKTEPU3YIOIIHUE MPUCITOCOOJIEHHOCTh OPTaHU3MOB K
cpelie 0OUTaHMsl, B3AUMOCBSI3M OPTaHU3MOB B COOOIIECTBAX;

BBIICNISATh  OTJIMYHUTENIbHbIE TMPU3HAKKA TPUPOAHBIX U  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMeHTHPOBAaTh OCHOBHBIE TPaBHJIa MOBEJICHUS YEIOBEKa B TNPHUPOJE H
OOBSCHATH 3HAYCHHUE MPUPOJOOXPAHHON JEATEIHHOCTH YEIOBEKa, aHAIM3UPOBAThH
rJI00aIbHbIE YKOJIOTHUYECKUE TTPOOIIEMBI;

PacKphIBaTh PO OMOJIOTUHU B IPAKTUYECKOM JESITEILHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPAX CBSI3h 3HAHWUN OHOJOTHUU CO
3HAaHUSIMM TI0 MaTeMaTHKe, MPEIMETOB TI'yMAaHUTApHOTO LHKJIA, Pa3IuYHBIMU
BHJIaMH UCKYCCTBA;

BBITIONHSATH MPaKTHYEeCKHe PaboThl (MOMCK WH(GOPMAIIMHN C HCIIOIh30BAHUEM
pPa3IUYHBIX HCTOYHUKOB, OIMCAHME OpPraHu3Ma MO 33JaHHOMY IUJIaHy) U
naboparopHbeie paboThl (paboTa ¢ MHKPOCKOIIOM, 3HAKOMCTBO C Pa3IMYHBIMU
croco0amMu U3MEPEHUS U CPAaBHEHUS KUBBIX OOBEKTOB);

NPUMEHSATh METOABl Ouonoruu (HaOMIOACHHWE, OMHCAaHHe, KiacchupuKaIms,
M3MEPEHUE, SKCIIEPUMEHT): IPOBOAUTH HAOIIOJEHUS 32 OPraHU3MaMH, ONKMCHIBATh
OMoJIOrM4YeCcKre OOBEKTHI, MPOLECCHl M SIBJICHUS, BBINOJHITH OHOJOTHYECKUM
PHCYHOK U M3MEpPEeHHE OMOJIOTUUECKUX O0BEKTOB;



BJaJ€Th NpUEMaMH pabOTHI C JIYNOM, CBETOBBIM U HU(POBBIM MUKPOCKOIIAMHU
IIPU pacCMaTPUBAHUU OMOJIOTMYECKUX O0BEKTOB;

coOmoaTe MpaBuja Oe30macHOro TpyJda Mpu padbore ¢ yd4eOHbIM U
1a00paTopHBIM  00OPYIOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
MHCTPYKIMSIMHU Ha YPOKE, BO BHEYPOUHOMU J€ATEIBHOCTH;

UCIIOJIb30BaTh MPU BBINOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy 1o OUONOruH, CIIPaBOYHbIE MaTepuabl, pecypcsl HTEepHETa;

co37aBaTh IHUCHMEHHBIE M YCTHBIE COOOUICHUS, HWCIOJb3YsS HOHITHUIHBINA
anmnapar “u3y4yaeMoro pasjelia OuoJIOTHH.

[IpenmeTHble pE3yNbTaThl OCBOCHHUS MPOTpaMMbl MO OHOJIOTMH K KOHILY
oOy4deHus 6 6 knacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3zelibl U CBS3H
C IPYTMMHU HayKaMH U TEXHUKOMU;

IPUBOAUTE NPUMEPHI BKIIa1a poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A.
Tumupsizes, C. I'. HaBammn) u 3apy0exHbix yu€Hbeix (B Tom uucie P. 'yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTCHUSIX;

NPUMEHSITh OMOJOTHYECKUE TEPMHUHBI U MOHATUSA (B TOM uucie: OOTaHUKa,
pacTUTeNIbHAs KJIETKA, paCTUTENIbHAsI TKaHb, OPraHbl PACTEHUM, CUCTEMA OPraHOB
pacTeHus: KOpeHb, o0er Moyka, JIMCT, BUJOU3MEHEHHBIE OpTraHbl, [[BETOK, IJION,
CeMsl, PACTUTENIbHBIM OpraHu3M, MUHEpaIbHOE NMUTaHHE, (OTOCHHTE3, JIbIXaHUE,
pOCT, pa3BUTHE, PA3MHOKEHHE, KJIOH, pa3JIpaXMMOCTb) B COOTBETCTBUHU C
IIOCTABJICHHOM 3a/1aye€il U B KOHTEKCTE;

OIMCHIBATh CTPOEHUE U KU3HEIAECATEIbHOCTh PACTUTEILHOIO OpraHu3Ma (Ha
IpUMEPE IMOKPHITOCEMEHHBIX WIH [IBETKOBBIX): ITOTJIOIEHUE BOIBI 1 MUHEPAIBHOE
OUTaHue, (OTOCHHTE3, JAbIXaHWE, TPAHCIOPT BEIIECTB, POCT, pPa3MHOKEHUE,
pa3BUTHE, CBS3b CTPOCHUS BET€TAaTUBHBIX U T'€HEPATUBHBIX OPraHOB PACTEHHUN C MX
byHKIHAMU;

pasznuyarh W OINHCHIBATh JKMBBIE W repOapHbIe 3K3EMIUIIPBI PACTEHUH IO
3aJJaHHOMY IUIaHy, YacTH pAcCTeHM IO H300paKEHUsIM, CXEeMaM, MOJENM,
MYJISKaM, pebeHBIM TaOIUIaM;

XapaKTepU30BaTh NPU3HAKN PACTEHUI, YPOBHH OPraHU3ALMK PACTUTEIBHOIO
OpraHu3Ma, 4YaCTH PACTEHUM: KJIETKU, TKAHU, OPTaHbl, CHCTEMBI OPraHOB, OPTaHU3M;

CPAaBHUBAThH PACTUTEJIbHBIE TKAHU U OPTraHbl pACTEHUH MEXay COOO0M;

BBIMOJIHATD TMpaKTUYecKue W JabopartopHble padoThl Mo MOpQOJIOTUU U
¢usnonorun pacTeHuid, B TOM YHUClIe pabOThl C MHUKPOCKOIOM C MOCTOSHHBIMU
(puxcupoBaHHBIMH) W BpPEMEHHBIMH MHKpOIIpENnapaTaMH, HCCIEA0BaTEIbCKIE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U MHCTPYMEHTOB ITU(PPOBOMA TaOOpATOPHUH;

XapaKTepU30BaTh MPOLECCH KU3HENEATECIIbHOCTH PACTEHUI: MOTIJIOIICHHE
BOJbl 1 MUHEpAJIIbHOE NUTaHuE, (POTOCUHTE3, JIbIXaHHUE, POCT, PA3BUTHE, CIIOCOOBI



€CTECTBEHHOTO M MCKYCCTBEHHOTO BEre€TaTUBHOTO Pa3MHOXKEHHUS, CEMEHHOE
pa3MHOXKEeHHE (Ha TpUMeEpe MOKPHITOCEMEHHBIX, WJIH IIBETKOBBIX);

BBISIBJIATh PUUUHHO-CIIC/ICTBEHHBIE CBA3U MEXKIY CTPOCHHUEM M (PYHKIUSIMU
TKaHEN U OPTraHOB PACTEHUM, CTPOCHUEM U JKU3HEIAEITEIbHOCTHIO PACTCHU N,

KJIaCCU(UIIUPOBATH PACTCHUS U UX YACTH MO pa3HbIM OCHOBAHUSIM;

OOBSICHATh POJIb PACTEHUW B TPUPOJE U KU3HH 4YEJIOBEKa: 3HAUYCHUE
dboTOoCHHTE3a B MPUPOJAEC U B KU3HU YEJIOBEKa, OMOJOTHUECKOE U XO3SIMCTBEHHOE
3HAYCHUE BUJIOM3MEHEHHBIX MOOETOB, XO3SHUCTBEHHOE 3HAUCHHUE BET€TATUBHOTO
Pa3MHOXKECHUS;

NPUMEHATh TOJyYEHHBbIE 3HAHUS ISl BBIPAIUBAHUS U PA3MHOKCHUS
KYJIbTYPHBIX PACTECHU;

UCIIOJI30BaTh METOJIbI OMOJIOTHH: MPOBOJIUTH HAOIIOJEHUS 32 PACTCHUSIMU,
OMUCHIBATh PACTEHUS U UX YACTHU, CTABUTH MPOCTEUIINE OUOTOTUYECKHUE OIBITHI U
IKCTICPUMEHTHI;

coOmoaTh TMpaBuja O€30MacHOro Tpylna Mnpu pabore C Y4eOHBIM H
1a00paTopHBIM  000PY/IOBAaHUEM, XUMHUYECKOW TOCYJ0M B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JICSITEIHHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IMPUMEpPAX CBSI3b 3HAHUM OHUOJOTHH CO
3HAHMSIMU 110 MaTeMaTHKe, reorpaduu, TeXHOJIOTUH, MPEIMETOB TYMAaHUTAPHOTO
LMKJIa, pa3JINYHBIMU BUAAMU UCKYCCTBA;

BiIajeTh  npuémMamMu  paboThl ¢ OuWoJormyeckoil — uHQoOpMmalmen:
dbopMynrpoBaTh OCHOBAaHMS ISl U3BJICUEHUS U 00001eHns HHOPMALIMK U3 ABYX
UCTOYHUKOB, TPEeoOpa3oBbIBaTh WH(MOPMAIMIO U3 OAHOW 3HAKOBOM CHCTEMBI B
APYTYI0;

co37aBaTh IHCHMEHHBIE M YCTHBIE COOOIICHUS, HWCIONb3ysS MOHITHIHBIN
anmapar “u3y4yaeMoro paszesa OuOJIOTHH.

[IpenmeTHbIe pE3yNbTATHl OCBOCHHUS MPOTPAMMBI MO OMOJOTUU K KOHILY
oOydeHus ¢ 7 knacce.

XapaKTepu30BaTh MPUHIUIBI  KIAacCU(HUKAIMM  pacTeHUH, OCHOBHBIC
CUCTEMATHYECKHUE TpYyNNbl pacTeHUl (BOAOPOCIH, MXH, IUIAYHbI, XBOIIH,
MarnopoTHUKH, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE WJIH LIBETKOBBIE);

IPUBOAUTH IPUMEPHI BKJIaJa poccuiickux (B ToM uucie H. . Basunos, 1. B.
Muuypun) u 3apyoexnbix (B ToMm unciie K. JIunneit, JI. [Tactep) yu€HbIx B pa3BuTHE
HayK O paCTEHUSX, Tpudax, IUIIaHHUKAX, OaKTePUsIX;

NPUMEHATh OMOJIOTMYECKHWE TEPMUHBI U MOHATHUS (B TOM 4YHCie: OOTaHHKA,
DKOJIOTHSl pACTEHUW, MUKOJIOTHS, 0aKTEpUOJIOTHS, CHCTEeMAaTHKa, [IapCTBO, OTHE,
KJIacC, CEeMEHCTBO, POJI, BHJ, *XU3HEHHas (opMa pacTeHuii, cpena oOWTaHWUs,
pacTUTENbHOE COOOIIECTBO, BBICIINE PACTECHMS, HU3IINE PACTEHHUS, CIOPOBbHIE
pacTeHusi, CEMEHHbIE PAaCTeHUsI, BOJOPOCIH, MXH, TJIayHbI, XBOIIHU, MAOPOTHUKH,



rOJIOCEMEHHbIE, TMOKPBITOCEMEHHbIE, OaKTepuu, TrpUObI, JUIIAHHUKHA) B
COOTBETCTBUMU C MOCTABJIIECHHOW 3a71a4€l U B KOHTEKCTE;

pas3nuyaTh U ONUCHIBATh JKUBBIE U TepOapHbIe SK3EMIUISIPbl PACTEHU, YacTH
pacTeHuil Mo N300paKeHUsAIM, CXeMaM, MOJECIIAM, MYyJIsKaM, pesibe(pHbIM TabInuLaMm,
rpulbl O N300PAKEHUAM, CXEMaM, MYJIsKaM, 0aKTepUu 10 U300paKEHUSIM;

BBISIBJIATh MIPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX WM I[BETKOBBIX, CEMEHCTB
JBYIOJIBHBIX U OJTHOJIOJIBHBIX PACTEHUI;

ONpENENsITh CUCTEMATUUYECKOE IMOJIOKEHUE PACTUTENIBHOIO OpraHusMa (Ha
npUMepe MOKPHITOCEMEHHBIX, MJIM ILBETKOBBIX) C IMOMOIIBIO OMpeAeTIUTEIbHOM
KapTOYKU;

BBIMOJHATh MpakTHYeCKue U JaboparopHble pabOThl MO CHUCTEMaTHKe
pacTeHuil, MUKOJIOTUM U MUKPOOHUOJIOTUH, B TOM YUCIIE pabOThl ¢ MUKPOCKOTIOM C
NOCTOSIHHBIMU ~ ((DUKCUPOBAHHBIMH) W BPEMEHHBIMH  MHUKpPOIpEnapaTamH,
UCCIIeIOBaTeNbCKUE PabOThl C MCIHOJIB30BAHMEM MPUOOPOB W HUHCTPYMEHTOB
1udpoBoi 1abopaTropuu;

BBIICNISATh  CYIIECTBEHHbIE MPHU3HAKH CTPOCHUS U IKUZHEIEATEIbHOCTH
pacTeHuid, 0akTepuii, TpuOOB, JTUIIANHUKOB;

IPOBOAUTH OIKUCAaHUE W CpPaBHUBATh MEXAy CcoOOH pacTreHus, rpuobI,
JTUIIAMHUKY, OakTepuu MO 3aJaHHOMY IUIaHy, JeJlaTh BBIBOJBI HAa OCHOBE
CpaBHEHHUS;

ONHUCHIBATh YCJIOKHEHUE OpraHu3alll pPACTEHUH B XOAE DHBOJIIOLHHU
PacTUTENBHOIO MUPA HA 3EMIIE;

BBISIBJISITH YEPTHI MPUCTIOCOOJICHHOCTH PACTEHHH K cpejie OOMTaHusl, 3HaUCHHE
AKOJIOTHYECKUX (PaKTOPOB ISl pACTEHUN;

XapaKTepU30BaTh PACTUTEIbHBIE COOOIIECTBA, CE30HHBIE M MOCTYNATEIbHBIC
U3MEHEHHSI PACTUTENBHBIX COOOIIECTB, PACTUTEILHOCTh (PAaCTUTEIBHBIN MOKPOB)
IPUPOJHBIX 30H 3€MIIH;

OPUBOAUTH TPUMEPHl KYJIbTYPHBIX pPACTEHUHM W UX 3HAYEHUE B JKU3HU
YeJI0BEeKa, TOHUMATh PUYMHBI U 3HATh MEPBI OXPAHbI PACTUTEIHLHOTO MUpa 3€MIIH;

pPacKphIBaTh POJIb PACTCHHM, TPUOOB, TUIIANHUKOB, OAKTEpHil B MPUPOTHBIX
coo0IIecTBaX, B XO3SMCTBEHHOM MIESTEILHOCTH YEJIOBEKA M €ro IOBCEIHEBHOM
KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEPAX CBSA3b 3HAHUM MO OMOJIOTHH CO
3HAHMSIMU TI0 MareMartuke, (u3uke, reorpaduu, TEXHOJOTHHU, JUTEpAType, U
TE€XHOJIOTMH, TPEAMETOB T'YMAHUTAPHOTO IIUKJIA, PA3JIMYHBIMUA BUJAMU UCKYCCTBA;

MCTIOJIb30BaTh METOBI OMOJIOTHUW: TIPOBOJUTH HAOIOJEHUS 32 PACTCHUSIMH,
OakTepusiMu, TpuOaMu, IHUIIAWHUKAMH, OMHUCHIBATH WX, CTaBUTh MPOCTEHUIINE
OMOJIOTMYECKUE OMBITHI U YKCIIEPUMEHTHI,



coOmoaTe MpaBuja Oe30macHOro Tpylda Mpu padbore ¢ yd4eOHbIM U
1a00paTopHBIM  000PYJIOBAaHUEM, XUMHUUYECKON TIOCYJOH B COOTBETCTBUU C
MHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JI€ATEIBbHOCTH;

BJaJ€Th MpUéMaMu paboThl ¢ HHPOpMaLUel: HOpMYyITUPOBATH OCHOBAHUS IS
u3BJcUeHUsS W 0000mIeHUs HWH(POpPMAIMM W3 HECKOJBKHX HCTOYHUKOB (2—3),
npeoOpa3oBbIBaTh UH(OPMAIIMIO U3 OJHOM 3HAKOBOM CUCTEMBIB JIPYTYIO;

co37aBaTh IHUCHMEHHBIE M YCTHBIE COOOUICHUS, HCIOJb3YsS HOHITHIHBINA
anmapar M3y4aeMoro pasjena OHOJIOTMH, CONPOBOXKAATh  BBICTYIUICHHE
npe3eHTalueil ¢ yuéToM 0coOOEHHOCTEN ayTUTOPUH 00yUaIOIIKXCSl.

[IpenmeTHble pE3yNbTaThl OCBOCHHUSI MPOTpaMMbl MO OMOJIOTMH K KOHILY
oOyuenus ¢ 8 knacce:

XapaKTepU30BaTh 300JI0THI0 KaKk OMOJIOTHYECKYIO HayKy, €€ pa3/elibl U CBA3b
C IPYTMMHU HayKaMH U TEXHUKOMU;

XapaKTepru30BaTh MPUHIIMIBI KIIACCU(PUKALUU KUBOTHBIX, BUJI KAK OCHOBHYIO
CUCTEMATHYECKYI0 KaTerOpuio, OCHOBHBIE CHCTEMATHYECKHE TPYIIbI KUBOTHBIX
(mpocTeiiiirie, KUIIEYHOMOIOCTHBIC, IUIOCKUE, KPYIJble W KOJbYaThle YEpBH,
YJICHUCTOHOTHE, MOJUTIOCKH, XOPJIOBBIE);

NPUBOJUTH MPUMEpPHI BKiIaa poccuiickux (B Tom yucie A. O. Kopanesckuii,
K. W. Cxps6un) u 3apy0exxnbix (B ToM uncie A. JleBenryk, XK. KroBbe, O. ['ekkenb)
yUYE€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

OPUMEHATh OMOJIOTMYECKUEe TEPMHUHBI M MOHATHS (B TOM YMCIE: 300JI0THS,
HKOJIOTHSl KUBOTHBIX, 3TOJIOTHS, IAJE€0300JI0TUS, CHUCTEMaTuKa, LapCTBO, THII,
OTpsil, CEMENCTBO, pOJ, BHUJ, JXUBOTHAs KIJIETKA, >HUBOTHAs TKaHb, OpraH
’KHUBOTHOT'O, CHCTEMBl OpPraHOB >KMBOTHOI'O, >KMBOTHBIM OpraHu3M, [HTaHUE,
IbIXaHHWE, POCT, pPa3BUTHE, KPOBOOOpallleHUE, BBIICIEHUE, OIOopa, IBUXKEHUE,
pa3MHOKEHUE, NapTEHOTeHE3, pa3paXKUuMOCTb, peQIIeKC, OpraHbl 4YYyBCTB,
HOBEJEHUE, cpela OOUTaHMs, NPUPOAHOE COOOIIECTBO) B COOTBETCTBUU C
MMOCTABJICHHOM 3aj/1aueii U B KOHTEKCTE;

pacKkpbIBaTh OOLIME MPU3HAKU KUBOTHBIX, YPOBHU OpraHHU3aIMH >KUBOTHOTO
OpraHu3Ma: KJIETKH, TKaHU, OPTaHbl, CACTEMBI OPraHOB, OPraHU3M;

CPaBHUBATb KUBOTHbIE TKAHU U OPTaHbl )KUBOTHBIX MEXYy COOOM;

ONMCHIBATh CTPOCHUE U KU3ZHEAEATEIbHOCTh )KUBOTHOTO OpPraHU3Ma: OIopy H
JBUKEHUE, MUTAHUE U MHILEBAPEHNE, JbIXaHUE U TPAHCIIOPT BEILECTB, BbIICICHUE,
PETYISILUIO U TOBEAEHUE, POCT, PA3MHOKEHHUE U Pa3BUTHE;

XapaKTepU30BaTh IPOLECCH KU3HEAEATEIBHOCTH UBOTHBIX H3y4aeMbIX
CUCTEMATHUYECKUX TpYyNI: [BHKEHUE, NMHUTAHHUE, JBIXaHHE, TPAHCIOPT BEIIECTB,
BBIJICJIEHNE, PETYIISLMIO, IOBEICHHUE, POCT, Pa3BUTHE, PA3MHOXKECHUE;



BBISBJISATE  NPUYHMHHO-CJICICTBEHHBIC CBSI3U MEXIy  CTPOCHUEM,
KUBHEACATEIBHOCTRIO W Cpelod  OOWTaHUST  JKMBOTHBIX  H3Y4YaeMbIX
CUCTEMATHYECKUX TPYIIIT;

pasnu4aTh W OMUCHIBATH JKMBOTHBIX HM3yYaeMbIX CHCTEMATHYECKHX TPYIII,
OTJICJIbHBIE OpraHbl M CHUCTEMBbl OpPraHoB II0 CXEMaM, MOJEJsAM, MYJishKam,
penabedHbIM TabauIaM, MPOCTEUIITUX — M0 U300PAKECHUSIM;

BBISIBIIATH TPU3HAKK KJACCOB WICHHUCTOHOTUX M XOPJOBBIX, OTPSJIOB
HAaCEKOMBIX U MJICKOTTUTAIOIINX;

BBITIOJIHSITh TMPAaKTHYECKHE U Ja0opaTopHbie pPabOThl MO0 MOpPQOIOTHH,
aHATOMUHU, (U3HUOJOTUM U TOBEJACHUIO >KUBOTHBIX, B TOM 4YHCJIE pPabOThI C
MHUKPOCKOTIOM  C  TIOCTOSHHBIMH  ((pUKCHpPOBaHHBIMH) W  BPEMCHHBIMH
MUKpOTpenapaTaMu, UCCIIeI0BaTeIbCKUe padoThl C UCIOIb30BAHUEM MIPUOOPOB U
UHCTPYMEHTOB 1M (PpOBOIi TabopaTopuu;

CpPaBHUBATH MIPEJICTABUTEIICH OTICIBHBIX CHCTEMAaTHYCCKHUX TPYIII )KHBOTHBIX
U JIeNaTh BBIBOJIBI HA OCHOBE CPaBHEHUS,

KJIaCCU(UITUPOBATH )KUBOTHBIX HA OCHOBAHHHM OCOOCHHOCTEN CTPOCHUS;

OTHCHIBATh YCJIOKHCHUE OpPraHW3allMd >KUBOTHBIX B XOJI€ DBOJIIOIUU
KMBOTHOTO MHUpa Ha 3eMJI¢;

BBISIBJISITh YEPThl TPUCTIOCOOJIEHHOCTH JKUBOTHBIX K cpefie OOuTaHus,
3HAYEHHUE HKOJOTHYECKUX (PAaKTOPOB ISl 5)KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3M JKMBOTHBIX B TPUPOJHBIX COOOIIECTBAX, IIEMH
NUTaHUS;

yCTaHABIMBATh B3aUMOCBSI3M JKMBOTHBIX C  pacTeHUsIMH, TIpudamu,
JTUIaiHUKaMU U 0aKTEPHUSIMHU B MPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh  KUBOTHBIX  MPUPOJHBIX 30H 3€MJId, OCHOBHBIC
3aKOHOMEPHOCTH PACIPOCTPAHEHUS KUBOTHBIX TIO TUIAHETE;

PacKphIBaTh POJIb )KUBOTHBIX B IPUPOJIHBIX COOOIIECTBAX;

pacKphIBaTh POJb JOMANIHUX W HENPOAYKTUBHBIX J>KMBOTHBIX B IKU3HU
YeJIOBEeKa, pOJIb MPOMBICIOBBIX J>KMBOTHBIX B XO3SMCTBEHHOW NE€ATEIHLHOCTH
YeJIoBeKa M €0 MOBCEIHEBHOM )XKU3HU, OOBACHITh 3HAUCHHUE )KUBOTHBIX B IPUPOJIE
Y )KU3HU YEJIOBEKa;

UMETh TIPEJICTABIICHNE O MEPONPHUATHIX 110 OXpaHe JKUBOTHOTO MUPa 3€MIIN;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX NMPUMEPaX CBA3b 3HAHUU MO OMOJIOTHH CO
3HAHHMSIMU TI0 MaTeMaTukKe, (PU3HNKE, XUMHH, Teorpaduu, TEXHOJIOTUH, TPEIMETOB
TYMaHUTAPHOTO IUKJIOB, PA3IMYHBIMH BUIaMU UCKYCCTBA,;

UCTIOJIb30BaTh METO/bl OMOJIOTHH: MPOBOJANTHh HAOIONCHUS 332 KUBOTHBIMH,
OMHCHIBATh KUBOTHBIX, UX OPraHbl M CHCTEMBbl OPTaHOB; CTABUTH MPOCTEHIIIHNE
OMOJIOTUYECKUE OTIBITHI M SKCTIEPUMEHTHI;



coOmoaTe MpaBuja Oe30macHOro Tpylda Mpu padbore ¢ yd4eOHbIM U
1a00paTopHbIM  00OPY/IOBAHUEM, XUMHUYECKOM TOCYJ0il B COOTBETCTBUU C
MHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JIESITEIHHOCTH;

BJa/E€Th NpUéMaMu paboThl ¢ HHPOpMaLKel: HOpMYyIUPOBATH OCHOBAHUS IS
U3BJICUYCHUST W 00001eHus HHPOpPMAIMU U3 HECKONbKUX (3—4) HCTOYHHUKOB,
npeoOpa3oBbIBaTh HH(OPMAIIUIO U3 OJHONU 3HAKOBOUM CUCTEMBI B IPYTYIO;

CO3/1aBaTh IMHUCHMEHHBIE M YCTHBIE€ COOOILECHMS, HCMONB3Yys MOHATUUHBIN
anmapar M3y4aeMoro pasjena OHOJIOTMH, CONPOBOXKAATh  BBICTYIUICHHE
npe3eHTalueil ¢ yuéToM 0coOOEHHOCTEN ayTUTOPUH 00yUaIOIIKXCSl.

[IpenmeTHble pE3yNbTaThl OCBOCHHUS NPOrpaMMbl MO OMOJOTHU K KOHILY
oOyuenus ¢ 9 knacce:

XapaKTepu3oBaTh HAyKH O YeJIOBEKEe (aHTPOMOJIOTHIO, AaHATOMHIO,
(U3HONOTUI0, METULIMHY, TUTUEHY, YKOJIOTHIO YeJIOBEKA, IICUXOJIOTHI0) U UX CBSI3U
C ApYTrUMU HayKaMHu U TEXHUKOM;

OOBSCHATH TOJIOXKEHUE 4YEeJIOBEKa B CHCTEME OPraHUYecKOro Mupa, €ro
NPOUCXOXKICHUE, OTIWYMS 4YeJOBEKa OT JKUBOTHBIX, MPUCIOCOOIEHHOCTh K
Pa3TUYHBIM JKOJIOTHYECKUM (pakTopaM (YeJOBEUECKHE pachl U aJAalITUBHBIC THUIIbI
J0JIEH ), pOJICTBO YEJIOBEYECKUX Pac;

MPUBOJIUTH IPUMEPHI BKJIaga poccuiickux (B Tom yucie U. M. Ceuenos, U. I1.
[TaBnos, U. 1. Meunukos, A. A. Yxtomckuii, 1. K. AHOXUH) 1 3apyO0eKHBIX (B TOM
yucne Y. Tapsei, K. bepnap, JI. Ilactep, Y. JlapBuH) y4€HBIX B pa3BUTHUE
IPEACTABICHUN O MPOUCXOXKIAECHUU, CTPOCHUH, KU3HENEITEIbHOCTH, MOBEJACHUM,
AKOJIOTUH YEJIOBEKa;

NPUMEHSTh OMOJIOTMYECKHE TEPMUHBI U MOHSATHUS (B TOM YHUCIE: ITUTOJOTHSA,
TUCTOJIOTHS, aHATOMUS YeJIOBEeKa, (PU3MOIIOTHS YeIOBEKa, TUTUEHA, aHTPOTIOIOT S,
AKOJIOTHSI YeJIOBEKa, KJIETKA, TKaHb, OPraH, CUCTEMa OPraHOB, MUTAHHE, JIbIXaHUE,
KpoBooOpaiieHue, OOMEH BEIIeCTB U TMPEBpAIlllCHUE JSHEPTruu, JABUKECHHE,
BBIICJICHHE, POCT, pa3BUTUE, [OBEJIECHUE, PA3MHOXKEHHE, PA3APAKUMOCTD,
peryisiuusi, TOMeOocCTa3, BHYTPEHHSISI Cpela, HUMMYHUTET) B COOTBETCTBHH C
MMOCTABJICHHOM 3aj/1aueii U B KOHTEKCTE;

IPOBOAUTH OMUCAHWE TI0 BHENTHEMY BHIY (M300pakKeHHIO), cXeMaM OOIIUX
MIPU3HAKOB OpraHu3Ma YeJIOBEKa, YPOBHEW €ro OpraHu3alvu: KIETKH, TKaHHU,
OpraHbl, CHCTEMbI OPTaHOB, OPTAHU3M,;

CpaBHUBATh KJIETKU Pa3HbIX TKaHEH, FPYIIN TKaHEH, OpraHbl, CHCTEMbI OPTaHOB
YeJI0BEKa; MPOLIECChI KU3HEACATEIbHOCTH OpraHu3Ma YelIOBeKa, J1eJ1aTh BHIBOIbI HA
OCHOBE CpPaBHEHUS;

paznuyath OWOJOTMYECKH AaKTUBHBIE BEIIECTBAa (BUTAMHUHBI, (PEPMEHTHI,
TOPMOHBI), BBIBJISITH UX POJIb B Ipoliecce oOMeHa BEHIECTB U IMPEBpalICHUS
SHEPIUH;



XapaKTepU30BaTh OMOJOTUUECKUE TPOIIECCHI: 0OMEH BEUIECTB U IIPEeBpalleHUe
SHEPIuM, MUTAHUE, JIbIXaHUE, BBIJIEJICHUE, TPAHCIIOPT BEIIECTB, JBUKEHUE, POCT,
perynsinust GyHKIIMN, UMMYHUTET, IOBEICHUE, Pa3BUTHE, PAa3MHOKEHUE YEIOBEKA,

BBISIBIIATh TPUYMHHO-CIIC/ICTBEHHBIE CBA3U MEXAY CTPOCHHEM KIIETOK,
OpraHoB, CHCTEM OpraHOB OpraHu3Ma uYejoBeKa W HUX (QYHKIUAMH, MEXIY
CTPOCHHEM, KU3HENICSITEIHHOCTHIO U CPeIoN OOUTAHUS YEIOBEKA;

IPUMEHATH OMOJIOTUYECKUE MOJICIIU JIJIsl BBISIBJICHUSI OCOOEHHOCTEH CTPOCHUS
1 (QYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPraHOB YEJIOBEKA;

OOBSICHSITh HEUPOTYMOPATIbHYIO PETYJISIIUIO MTPOIIECCOB KU3HEACATEIbHOCTU
OpraHu3Ma 4eJOBeKa;

XapaKTepu30BaTh W CpaBHUBATh OE3YCIOBHBIE M YCIOBHBIE DPEIEKCHI,
HACJICJICTBEHHbIC W HEHACJIEJCTBEHHbIE MPOTrpaMMbl TOBEACHUS, OCOOCHHOCTH
BBICIIICH HEPBHOW JIESATEIHHOCTH YEJIOBEKA, BHUABI TMOTPEOHOCTEH, MaMsiTH,
MBIIUICHHS, PEUYd, TEMIIEPAaMEHTOB, AMOIMH, CHA, CTPYKTYPY (PYHKIIMOHATBHBIX
CHCTEM opraHusma, HaIpaBJIEHHBIX Ha JIOCTHIKEHHE MOJIE3HBIX
IPUCTIOCOOUTENIBHBIX PE3YILTATOB;

pa3nuuaTth HACJICICTBEHHbIE M  HEHACIEICTBeHHBbIE (MH(MEKIIMOHHEIE,
HeMH(EKIIMOHHBIC)  3a00JICBaHUS  YEJIOBEKa, OOBACHATH 3HAUEHHUE  MEP
PO UITAKTUKHU B MIPETYIPEKICHUU 3a00JI€BaHUI YeTTOBEKa;

BBITIOJIHSITh TPAaKTHYECKHE U Ja0opaTopHbie pPabOThl 1O MOPQOIOTHH,
aHaTOMUHU, (U3UOJIOTUHM M TOBEACHUIO 4YEeJOBEKa, B TOM YHCIIE pPabOTHl C
MUKPOCKOIIOM  C  TIOCTOSHHBIMH  ((UKCUpPOBAaHHBIMH) W  BPEMCHHBIMH
MUKpOIIpenapaTaMy, UCCIIEI0BATEIbCKUE PabOThl ¢ UCIOIB30BaHUEM MPUOOPOB U
UHCTPYMEHTOB I (PpOBOI T1a00paTOpHH;

peraTh KayeCTBEHHBIC M KOJIMYECTBEHHBIC 3aJ1aud, HMCIIOJIB3YS OCHOBHBIC
MOKa3aTeIM 37I0pPOBhSl YEJIOBEKA, MPOBOAUTL PACUYEThl U OIEHHUBATH IOJYUCHHBIE
3HAYEHMUS,

apryMEHTHPOBAaTh OCHOBHBIC IPHUHITUIIBI 3JJ0POBOT0 00pa3a >KM3HU, METObI
3aIIUTBl M YKPEIUICHUS 370pOBbSl UEJIOBEKA: COaJaHCHPOBAaHHOE IMTAHUE,
COOJIFO/ICHUE TIPaBWJI JIMYHOW THUTHCHBI, 3aHATHS (U3KYIBTYpPOH W CIIOPTOM,
palMoHaNbHAsl OpraHu3alusg TpyJda U IOJHOLEHHOTO OTJbIXa, ITO3UTHUBHOE
SMOIIMOHAJILHO-TICUXUYECKOE COCTOSHHE;

UCITOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS JUIS COOJTIOICHHS 3J0POBOTO
oOpaza ’ku3HHM, COaJaHCHPOBAHHOTO THTAHUSA, (PU3NUECKOM AaKTUBHOCTH,
CTPECCOYCTOMYMUBOCTH, JIJIsI UCKITIOUEHHUS BPEIHBIX MTPUBBIYEK, 3aBUCUMOCTEI;

BJIQJICTh MpUEMAMHU OKa3aHHWS TIEPBOM IOMOIINM YEJIIOBEKY IIpH IOTEpe
CO3HaHUs, COJTHEUYHOM U TEIIJIOBOM y1ape, OTPaBJICHUH, YTOIJICHUH, KPOBOTCUCHUH,
TpaBMax MSTKUX TKaHEW, KOCTEM CKejleTa, OpraHoB YYyBCTB, OXKOrax M
OTMOPOKECHUSIX;



JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEpPaX CBA3b 3HAHUM HAYK O YEJIIOBEKE
CO 3HAHUSMM MPEIMETOB €CTECTBEHHO-HAYYHOTO W TyMaHUTAPHOTO IUKJIOB,
pa3IUYHBIX  BUJOB  MCKYCCTBa,  TEXHOJOTMHU, OCHOB  0€30MacHOCTHU
KUZHEACATEIbHOCTH, (PU3NYECKOU KYJIbTYPHI;

UCIIOJIB30BaTh METOJbl OWOJIOTMHU: HAOMI0aTh, HW3MEPSITh, OMUCHIBATH
OpraHU3M YeJIOBEKa U MPOIECCHI €T0 KU3HEICSITEILHOCTH, TPOBOAUTh MPOCTEHUIIINE
HCCIIeIOBAHUS OpraHU3Ma YeJIOBeKa U OOBSICHATD UX PE3YIIbTATHI;

coOmoaTe MpaBuja Oe3omacHOro Tpylda Mpu padbore ¢ ydyeOHbIM U
7a00paToOpHBIM  00OPY/IOBAHUEM, XUMHUYECKOM TIOCYJIOH B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JICSITEIHHOCTH;

BJIAJIETh IpUEMaMu paboThl ¢ HHMOpMaLUel: popMyTupOBaTH OCHOBAHUS JIJIsI
U3BJICUCHHUS M 00001eHusT WHOpMAlUU U3 HECKOIbKUX (4—5) HCTOYHUKOB;
npeoOpa3oBbIBaTh MHPOPMAIINIO U3 OJTHOU 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh IHUCHMEHHBIE M YCTHBIE COOOIICHMS, HCMONB3YsS TOHSTUWHBIN
ammapaT M3y4YeHHOro pasjesia OWOJOTHHM, COMNPOBOXIATh  BBICTYIICHHE
Ipe3eHTaIuel ¢ yuéToM 0COOCHHOCTEHN ayTUTOPUN 00yUarOIITUXCS.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KUJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoiasbnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 buosnorus — Hayka 0 JXKMBOU MpUPoJIe 4 bubmorera [JOK
K PHpOA https://m.edso0.ru/7f413368
. bubmuorexa [JOK
2 MeTozpt H3ysIeHIts FKUBOH MPHPOEL 4 1 https://m.edsoo.ru/7f413368
bu6moreka [IOK
— i 1 1.
3 OpramH3MBEI — Te1a KABOH MPHPOLLI 0 > https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
4 OpranusMel 1 cpesa OOHTaHHs 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
> Tpuponibie coodutectsa 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [JOK
6 XK 3
1Basl HIPHPOAA 1 HENOBCK https://m.edso0.ru/7f413368
bu6mmoreka [JOK
7 P 1
C3EPBHOE BpeMA https://m.edso0.ru/7f413368
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 34 0 35

I[TPOTPAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
i 1.
! PactiTebHEL Opranism 8 > https://m.edsoo.ru/7f4148d0
) Crpoenue u MHOrooOpasue 11 35 bubnuorexa [JOK
MTOKPBITOCEMEHHBIX PACTEHU ' https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh paCTUTENBHOTO 14 3 bubmuorexa [JOK
opraHusma https://m.edsoo.ru/7f4148d0
bu6moreka [IOK
4 P 1
S3CPBHOE PpEME https://m.edsoo.ru/7f4148d0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 8



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
. bubnuorexa [JOK
1 1 4.
CucremaTHuecKue Irpymnibl pacTeHUN 9 5 https://m.edso0.ru/7f416720
2 PasBurne pacturenpHOTO MUpa Ha 3eMile 2 bubnmorexa LOK
p P https://m.edsoo.ru/7f416720
3 PacTeHus B mpUpOIHBIX COOOIIECTBAX 3 bubmmorexa [OK
PHpOAL B https://m.edsoo.ru/7f416720
bu6moreka [IOK
4 P 3
ACTCHHA 1 HeIoBek https://m.edsoo.ru/7f416720
. bu6mmoreka [IOK
5 I'pu0sr. JI .b 7 2
PHOBL. JHIIAMHHIH. bakTepui https://m.edsoo.ru/7f416720
OBIIEE KOJIMYECTBO YACOB I10
. 34 0 6.5

I[TPOTPAMME



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 XK 4 .
HBOTHEIH OPranHsm 05 https://m.edsoo.ru/7f418886
5 CrpoeHue U )KU3HEeIeATeNbHOCTh OPraHu3Ma 12 3 bubnuorexa [JOK
JKMBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTeTOPUU CUCTEMATUKHU 1 bubmuorexa [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OHOKJIETOYHBIE )KUBOTHEIE - IPOCTEHIITHE 3 1 bubmiorexa HOK
A P https://m.edso0.ru/7f418886
5 MHOTOKJIETOYHBIC KUBOTHBIE. 5 1 bubmuorexa [JOK
Kumeunononoctasie https://m.edso0.ru/7f418886
bu6mmoreka [IOK
6 [Tnockue, Kpyribie, KOJbYaThIC YSPBU 4 1 httos://m.edsoo.ru/7f418886
bu6mmoreka [JOK
7 q 6 1
flereTonorue https://m.edso0.ru/7f418886
8 Mo LTocKI 9 05 bu6mmoreka [JOK
https://m.edso0.ru/7f418886
bubmuoreka [JOK
9 X 1
OpAOBHIC https://m.edso0.ru/7f418886
bubmmoreka [JOK
10 P16 4 1
pIob! https://m.edso0.ru/7f418886
11 3eMHOBOIHBIC 3 bubmorexa HOK

https://m.edsoo.ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmuoreka [JOK

. Hpeoumiatotces 3 https://m.edsoo0.ru/7f418886
bubmmorexa [{OK
. e 4 1 https://m.edsoo0.ru/7f418886
bubmmoreka [{OK
H Vheromuaionte ! 1 https://m.edso0.ru/7f418886
bubmmoreka [{OK
15 PazBuTHE )KMBOTHOTO MUpPa Ha 3emile 4 0.5 hitps://m.edsoo.ru/ 7418586
16 XK 6 3 bubmuoreka [IOK
HROTIVIE B TIPHPOAILIR COODMEETRR https://m.edsoo.ru/7f418886
17 K 3 bubmuorexa [JOK
HROTHbIE T eToReE https://m.edsoo0.ru/7f418886
18 P 2 bubnuoreka [IOK
EpRHOT e https://m.edsoo.ru/7f418886
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 11.5



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubnuorexa [JOK
1 Y —
CIOBEK — OMOCONMATLHAIH B 3 https://m.edsoo.ru/7f41aa8c
bubmmoreka [IOK
2 1
CTpyKTypa Opranusma uenosexa 3 https://m.edsoo.ru/7f41aa8c
. bubmuorexa [JOK
3 HefiporymopanbHas perynsuus 8 0.5 https://m.edsoo.ru/7f41aa8c
bu6moreka [IOK
4 2
Onopa u asmxenme > https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
S BHyTperrss cpena opranusma 4 0.5 https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
6 K §) 4 1.5
poBoobparierue https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
7 4 1
Hpixanne https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
8 I1 6 1
HTAHMIC H THIIeBaperue https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
9 OOMeH BellecTB U MPEeBpallleHue SHePTUn 4 15 httos://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
10 Koxa S 2 https://m.edsoo.ru/7f41aa8c
11 Brinenenue 3 1 Bubmiorexa TOK

https://m.edsoo.ru/7f41aa8c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK

. PASMHOTCHNC 1t pAsBHTHE ° 05 https://m.edsoo.ru/7f41aa8c
bubmmoreka [{OK

13 Oprasbsl 4yBCTB U CEHCOPHBIE CUCTEMBI 5 1.5 ttos://m. edso0 ru/ 741588
bub6mmoreka [{OK

. Hopeere unewxiia ° . https://m.edsoo.ru/7f41aa8c
15 q 3 bubnuoreka [JOK

SORCIH OpyOTIa Spe https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c




IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoprrre | Ipaxrireciie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 JKuBast u HexUBas Ipupoaa. 1 bubnuorexa [JOK
[Tpu3HaKH KUBOTO 06.09.2023 | https://m.edsoo.ru/863ccaé0
5 buosorus - cucrema Hayk 0 KUBOMN 1 bubnuoreka [IOK
pHUpoIe 13.09.2023 | https://m.edsoo.ru/863cccOe
Ponp Guonoruu B mo3HaHUH
3 OKPYXAIOIIEro MUpPa U 1 bubnuoreka [IOK
MPAKTUYECKOUN ACATETLHOCTH 20.09.2023 | https://m.edsoo.ru/863cccOe
COBPEMEHHOTO YeI0BeKa
4 HcTounnkn OMOJIOTHIECKUX 1 bubmuorexa [JOK
3HAHHUU 27.09.2023 | https://m.edsoo0.ru/863ccf56
5 Hayunbie MeTo1b1 n3ydeHus 1 bubnuoreka [JOK
YKUBOU TTPUPO/IBI 04.10.2023 | https://m.eds00.ru/863cd0c8
6 Merto1bl U3y4YeHUsl )KUBOM 1 bubnuoreka [JOK
MIPUPOJIbI: U3MEPEHUE 11.10.2023 | https://m.edsoo.ru/863cd9ce
MeTo1b1 U3y4eHHUsI )KUBOI
MIPUPOIbI: HAOTIOCHHE U
skcniepuMent. JlaboparopHas
7 pa60TI;. «3yuenue e 1 0.5 bubmorexa LIOK
18.10.2023 | https://m.edsoo.ru/863cd65e
71a00paTOPHOTO 00OPYIOBAHUS:
TEPMOMETPBHI, BEChI, yariku lletpwu,
npoOupku, MeH3ypku. [IpaBuna



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e

paboTel ¢ 000pyIOBAaHUEM B
ITKOJIBHOM KaOHWHETe.
O3HaKoOMJIEHHE C yCTPOUCTBOM
JYIbI, CBETOBOTO MHKPOCKOTIA,
mpaBmiIa pabOTHl C HUMM»

Meronaps! n3y4eHus KUBOU
MIPUPO/IbIL: OTIMCAHUE.
[IpakTnueckas pabora
«O3HaKOMIIEHHE C PaCTUTEIILHBIMU
Y )KHBOTHBIMH KJIETKAMH: TOMaTa U

bubmmorexa [IOK

8 apOy3a (HaTypaJbHBIC TIperaparsl), 05 25.10.2023 | https://m.eds00.ru/863cd866
nHpy3opuu TyHeabKu U THIPHI
(TroTOBBIE MUKPOITPENapaThl) C
TTOMOTIIBIO JTYIIBI i CBETOBOTO
MHUKPOCKOTIa»
bu6mmoreka [IOK
o Honsrie 06 opranisme 08.11.2023 | https://m.edsoo.ru/863cdb36
10 YBenuuuTenbHbIC IPUOOPHI IS bubnuoreka [JOK
HUCCIEI0OBAaHUN 15.11.2023 | https://m.edsoo.ru/863cd3de
HuTonorus — Hayka o KJIETKe.
JlaGopaTtopHas pabdora «3y4yeHue
KJIETOK KOKMIIbI YEIIYyH JIyKa 10
11 Yo u MI/IK]IC-)IOCKOHOYI\I/;I (H};. ’ 0.5 bubmorexa HOK
22.11.2023 | https://m.edsoo.ru/863cddde
MIpUMEPEe CaMOCTOSITENILHO
MPUTOTOBIEHHOTO
MUKpOTpernapara)
12 KuzHenesTenbHOCTh OPraHu3MOB bubmmorexa [JOK
29.11.2023 | https://m.edsoo.ru/863ce568



https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863ce568

CBoiicTBa KMBBIX OPTaHU3MOB.
JlaboparopHas paboTa

bubmuoreka [JOK

13 «Habmogenue 3a notpediieHueM 05 06.12.2023 | https://m.edsoo.ru/863ce73e
BOJIbI PACTCHUEM)
PazHooOpa3ue opranu3mMoB u UX
xiaccuukanus. [Ipaktuaeckas
14 pa60Ta¢<)<031faKOMJ'II;HI/Ie c brbmmorexa [OK
13.12.2023 | https://m.edsoo.ru/863ce8ec
MPUHITUIIAMHA CHUCTEMATHKU
OpPraHu3MOB»
15 MHuoroo0Opa3ue u 3HaueHHE
pacTeHuit 20.12.2023
16 MHuoroo0Opa3ue u 3HaueHIE
KHUBOTHBIX 27.12.2023
17 MHuoroo6pa3ue u 3HaueHue rpudoB 17.01.2024
18 bakrepuu u BUpychI Kak ¢popma bubnuoreka [IOK
KU3HU 24.01.2024 | https://m.edsoo.ru/863ce8ec
19 Cpenpl 0OuTaHUs OPraHU3MOB 31.01.2024
20 Bonnas cpena oburanus bubnuoreka [JOK
OpraHu3MOB 07.02.2024 | https://m.eds00.ru/863cea68
21 HaszemHuo-Bo3aymnas cpeaa bubnuoreka [IOK
oOuTaHUsl OPraHU3MOB 14.02.2024 | https://m.edsoo.ru/863cec3e
[TouBennas cpena obutanus
29 opranu3moB. [IpakTuueckas 05 bubnunoreka [JOK
paboTa «BblsiBiIeHHE 21.02.2024 | https://m.edsoo.ru/863cedba

MPUCTIOCOOICHUI OPraHU3MOB K



https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863ce8ec
https://m.edsoo.ru/863cea68
https://m.edsoo.ru/863cec3e
https://m.edsoo.ru/863cedba

cpene oouTaHus (Ha KOHKPETHBIX

IIpUMepax)»
bubmmoreka [{OK
23 OpraiH3MbI KaK cpeia oOHTaiHs 28.02.2024 | https://m.edso0.ru/863cf684
24 Ce3oHHBIC U3MEHEHUS B KU3HU bubnuorexa [JOK
OpraHu3MOB 06.03.2024 | https://m.edsoo.ru/863cf508
o5 [Tonatue o npupoaHOM bubnuorexa [JOK
cooOmiecTBe. 13.03.2024 | https://m.eds00.ru/863cf684
26 B3anmMocBs3u opranusmoB B bubnuorexa [JOK
MPUPOIHBIX COOOIIECTBAX 20.03.2024 | https://m.edsoo.ru/863cf684
97 [TumieBbie CBSI3U B IPUPOIHBIX bu6moreka [IOK
coo0mecTBax 03.04.2024 | https://m.edsoo.ru/863cf7e2
28 Pa3noobpa3zue nmpupoaHbIX bubnuoreka [IOK
cooOuiecTB 10.04.2024 | https://m.edsoo.ru/863cfb20
HckyccTBeHHbIE COOOIIECTBA, UX
OTJINYME OT MPUPOIHBIX
29 coo0mectB JlabopaTopHas pabora 05 bubnuoreka [JOK
«M3ydyeHne HCKYyCCTBEHHBIX 17.04.2024 | https://m.edsoo.ru/863cfd3c
COOOIIIECTB U UX oOuTaTenei (Ha
puMepe akBapuyMma u Jp.)»
30 [IpupoaHbie 30HbI 3eMJH, UX bubnunoreka [JOK
oOutarenu 24.04.2024 | https://m.edsoo.ru/863cfeea
31 BnusiHue yenoBeka Ha )KUBYIO bubnunoreka [JOK
MIPUPOAY 08.05.2024 | https://m.eds00.ru/863d0340
39 ['moGanbHbIC SKOIOTHYECKUE bu6mmoreka [JOK
po0OsIeMbl 15.05.2024 | https://m.eds00.ru/863d0340
33 Ilytn coxpanenus bubnuoreka [IOK
OMOJIOTUYECKOT0 pa3HOo0Opa3us 22.05.2024 | https://m.edsoo.ru/863d064c



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf7e2
https://m.edsoo.ru/863cfb20
https://m.edsoo.ru/863cfd3c
https://m.edsoo.ru/863cfeea
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d0340
https://m.edsoo.ru/863d064c
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PesepBHriii ypok. O600IIeHNE
3HaHUM MO0 MaTepuany,
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6 KIIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 boranuka — Hayka 0 pacTeHHUIX 1 bubnmorexa LOK
ykaop 07.09.2023 | https://m.edsoo.ru/863d0af2
OO01me IpU3HaAKu U YPOBHU
2 0 rI:HmaEHH aCTI/IT};I.?'II)HOFO 1 bubnmorexa LHOK
p p 14.09.2023 | https://m.edso0.ru/863d0c82
opranm3ma
3 CIiopOBEIE€ ¥ CEMEHHBIE PACTEHUS 1 bubmmorexa [OK
P p 21.09.2023 | https://m.edsoo.ru/863d0de0
PactutennHas kieTka, ee
n3yuenue. Jlabopartoprasa paborta
4 <<I/Iy3q eHue MI/IKPOCKEHI/I‘I:CKOFO 1 bubmmorexa [OK
e P 28.09.2023 | https://m.edso0o.ru/863d0fde
CTPOCHHS JINCTA BOJHOTO PACTCHUSI
DIIOIEN
XUMHWYECKUH COCTaB KIETKU.
JlaGopaTtopHnas pabota
5 06 1 0.5
«OOHapyXeHHE HEOPTaHUYECKUX U 05.10.2023
OpPraHUYECKHUX BEIIECTB B
pacTeHUm»
6 XK 1
M3HENESITEILHOCTD KIIETKH 12.10.2023
PactuTenpHbIe TKAHU, HX KIH.
7 JIaGoparopHas paboTa «I/IE)YHeIfHe 1 0.5 Bu6mmorexa LIOK
PATOPHAA P i . ' 19.10.2023 |  https://m.edso0.ru/863d115a
CTPOEHUS paCTUTEIbHBIX TKaHEH



https://m.edsoo.ru/863d0af2
https://m.edsoo.ru/863d0c82
https://m.edsoo.ru/863d0de0
https://m.edsoo.ru/863d0fde
https://m.edsoo.ru/863d115a

(ucnoJib30BaHUE
MUKPOIPENapaToB)»

Oprans! pactenuii. JlJabopaTopHas
pabota «/3ydyeHue BHEUTHETO
CTPOCHHA TPABAHUCTOI'O
LIBETKOBOTO PacTeHUs (Ha KUBBIX

bubmmoreka [{OK

8 WM TepOapHBIX IK3EMIIIPAX 05 26.10.2023 | https://m.edsoo.ru/863d12ae
pacTeHMit): acTyIIbs CyMKa,
pelbKa auKasi, JJIOTUK €KUM U
Jpyrue pacTeHUs»
Crpoenue cemsH. JlabopaTtopHast

9 pabota «M3ydeHue cTpoeHust 05 bubmuorexa [JOK
CEMSTH OJTHOJIOJTBHBIX U ' 09.11.2023 | https://m.edsoo.ru/863d3cca
JBYJIOJIbHBIX PACTEHUI»
Bupl kopHel U TUIBI KOPHEBBIX
cucteM. JlabopaTtopHas pabora
«M3yueHne cTpoeHHsI KOPHEBBIX

10 cucTeM (CTEP>)KHEBOM U bubnuoreka [JOK
MOYKOBAaTOI) Ha MpuMepe 16.11.2023 | https://m.edso0.ru/863d1402
repOapHbIX IK3EMILISIPOB WU
JKUBBIX pacTeHuil. 3yuenue
MUKpOTpernapara KIeTOK KOPHS

11 Bunousmenenue kopHei Eubmorexa OK

23.11.2023 | https://m.edso0.ru/863d197a

[ToGer. Pa3zBuTue mobera u3 MoYKH.

12 JlaGopatopHas pabota «/3yuenue 05 bubnuoreka [IOK
CTPOEHUS BET€TaTUBHBIX U 30.11.2023 | https://m.edsoo.ru/863d1c90

TCHCPATHBHbBIX ITOYCK (Ha npuMepe



https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90

CHPEHHU, TOIOJI U APYTUX
pacTeHui)»

Crpoenue ctebmns. JlaboparopHas
pabota «PaccmarpuBanue

bubmmoreka [{OK

13 MHKPOCKOTIHHACCIOTO CTPOCHIT 05 07.12.2023 | https://m.edsoo.ru/863d28ca
BETKH JiepeBa (Ha TOTOBOM
MUKpOIpernapare)»

Bremnee 1 BHyTpeHHEE CTPOCHHE
nucra. JlabopatopHas pabora

14 «O3HaKOMJIEHHE C BHEIIHUM 05 bubnuoreka [IOK
CTPOCHHEM JINCTHEB U 14.12.2023 | https://m.edsoo.ru/863d1e98
JUCTOPACIOIOXKEHUEM (Ha
KOMHATHBIX PACTCHHSIX)».

Bunousmenenus mooeros.

15 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«MccnenoBanue cTpoeHus 21.12.2023 | https://m.edsoo.ru/863d2c08
KOPHEBUINA, KITYOHS, TYKOBHUIIBI»

Crpoenue u pazHoobpaszue
16 uBeTKoB. JlabopaTopHas pabora 0.5 bubmorexa HOK
28.12.2023 | https://m.edso0.ru/863d3842
«3yueHne cTpoeHUs IBETKOBY»
Cousetns. JJaboparopHas padoTa
17 «O3HaKOMIJIEHHE C Pa3IMYHBIMU 0.5 bubmorexa HOK
N 18.01.2024 | https://m.edso0o.ru/863d3842
TUTIAMU COI[BETUII»
bubmuoreka [JOK

18 Hozet 25.01.2024 | https://m.edsoo.ru/863d3b4e

19 Pacripoctpanenue 110108 U CEMSIH bubnuoreka [IOK
B IIPUPOJE 01.02.2024 | https://m.edsoo.ru/863d3b4e



https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3b4e
https://m.edsoo.ru/863d3b4e

bubmuoreka [JOK

20 Obwmen pewiects y pactennii 08.02.2024 | https://m.edso0.ru/863d2550

21 MuHepanbHOE IUTAHUE PACTEHUN. bubnuorexa [JOK
VY nobpenus 15.02.2024 | https://m.eds00.ru/863d1b00
®otocunres. [IpakTnyeckas

29 pabora «Habirorenue nporecca 05 bubmmoreka [JOK
BBIJICJTICHUS] KUCJIOPO/Ia Ha CBETY 22.02.2024 | https://m.edso0.ru/863d2028
AKBAPUYMHBIMHU PACTCHUSIMI)

93 Ponb dhoTocunTesa B mpupoae u bubnuoreka [JOK
KU3HU YeJIOBEeKa 29.02.2024 | https://m.edsoo.ru/863d2028

bIxaHue KopHs. JlaboparopHas

24 §a60Ta <<I/I3y1i)ieHHe ponlle prXJ‘IeHI/ISI 0.5 bubamorexa [JOK

. 07.03.2024 | https://m.edsoo.ru/863d21c2
JUTSL TBIXQHUSI KOPHEH)

o5 Jluct u crebenp KaK OpraHbl bubnuoreka [IOK
IBIXaHUSI 14.03.2024 | https://m.edso00.ru/863d2320
TpaHcnopT BEIIECTB B PACTCHUH.

[IpakTrueckas padoTa
26 «BbIsiBIICHUE TIEPEABYYKEHUS BOIBI 0.5 bubmmorexa [JOK
21.03.2024 | https://m.edsoo.ru/863d2c08
Y MUHEPAJILHBIX BEUIECTB IO
JPEBECHHE)

27 Brigenenue y pacrenuii. Jlucromnan 04.04.2024

[Ipopacranue cemsiH.
[IpakTuyeckas padora
«OrnpeneneHne BCX0KECTH CEMSH bubnuoreka [IOK

28 . 0.5

KYJIBTYPHBIX PACTEHHH U ITOCEB UX 11.04.2024 | https://m.edsoo.ru/863d3cca

B IpyHT». «OIpenenacHue ycIoBUn
IIPOpacTaHMs CEMSIH»



https://m.edsoo.ru/863d2550
https://m.edsoo.ru/863d1b00
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d2028
https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3cca

29

Pocr u pazButue pacreHus.
[IpakTuyeckas pabora
«HabOnroienne 3a pocTom u
pa3BUTHEM I[BETKOBOTO PAaCTCHHS B
KOMHATHBIX YCJIOBHSX (Ha pUMepe
(hacom UM MOCEBHOTO TOPOXa)»

0.5

18.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/863d2fb4

30

Pa3sMHOkeHUE pacTeHHi U ero
3Ha4YCHHE

25.04.2024

31

Onbinenne. J[BoitHOE
OTUTOJIOTBOPEHHUE

02.05.2024

bubmmoreka [{OK
https://m.edso0.ru/863d3842

32

OO6pazoBaHue IJI0/I0B U CEMSH

16.05.2024

bu6moreka [IOK
https://m.edsoo.ru/863d39c8

33

BereraruBHoe pa3MHOKEHHE
pactenuii. [Ipaktuueckas padota
«OBnageHue npuéMamMmmn
BETETAaTUBHOIO Pa3MHOKEHUS
pacTeHuii (4epeHKOBaHUE TTOOETOB,
YepeHKOBAHHUE JIUCTHEB U APYTHUE)
Ha IpUMepe KOMHATHBIX PacTeHUN
(TpageckaHIMs, CEHITONHUS,
OeroHusi, caHceBbepa U Jpyrue
pacTeHus )»

0.5

23.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863d34d2

34

PesepBHbiit ypok. O600mIeHE
3HAHHMH O CTPOCHUHU U
JKA3HEIEATEILHOCTH
PacCTUTENHLHOTO OpraHu3Ma

30.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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7 KIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl

1 MHuoroo0pa3ue opranu3MoB U UX 1 bubnuorexa [JOK
KJIaCCU(UKAITUS 07.09.2023 | https://m.edsoo.ru/863d4314

2 Cucremaruka pacTeHUN 1 bubnuorexa LIOK

14.09.2023 | https://m.edso0.ru/863d449a
Hwusmme pacrenus. OOmas
XapaKTEPUCTHKA BOJIOPOCIEH.

3 JlabopaTtopHnas pabota «3y4yenue 1 05 bubmuorexa [JOK
CTPOEHUS OJTHOKIIETOUYHBIX 21.09.2023 | https://m.edsoo.ru/863d46a2
BOJIOpOCIIEH (Ha mpuMepe
XJIAMUJOMOHA/IbI ¥ XJIOPEILIIBI)»

Hwuzmue pacrenus. 3eneHnie
Bojopociu. [Ipaktuyeckas pabora

4 «3yuenue cTpoeHus 1 05 bubnuoreka [JOK
MHOTOKJIETOYHBIX HUTYATBIX 28.09.2023 | https://m.edso0.ru/863d4832
BOJIOpOcCeil (Ha mpumepe
CHUPOTHPHI U YIOTPUKCA)»

5 Husmme pacrenus. bypsie u 1 bubnuoreka [IOK
KpacHBIE BOAOPOCIU 05.10.2023 | https://m.edsoo.ru/863d499a

6 Beicmme criopoBsle pacTeHUs 1 Bu6mmorexa LIOK

12.10.2023 | https://m.edsoo.ru/863d4fc6

7 OO1as XxapakTepuCTUKa U CTPOCHHUE 1 05 bubnunoreka [JOK

Mx0B. [IpakTrueckas paboTa 19.10.2023 | https://m.edsoo.ru/863d4b02



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d449a
https://m.edsoo.ru/863d46a2
https://m.edsoo.ru/863d4832
https://m.edsoo.ru/863d499a
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d4b02

«M3ydeHne BHEITHETO CTPOCHUS
MXOB (Ha MECTHBIX BHJIAX)»

8 [uxn pa3Butus MxoB. Posib MXOB B bubnuorexa [JOK
MIPUPOJIC U ACITEILHOCTH YETIOBEKA 26.10.2023 | https://m.edsoo.ru/863d4e5e

9 OO6mras xapakTepucTuka bubmmoreka [{OK
MaroOPOTHUKOOOPA3HBIX 09.11.2023 | https://m.edsoo.ru/863d4fc6
Oco0eHHOCTH CTPOEHUS U
KU3HECATCIILHOCTH IIJIayHOB,

10 XBOIIEH U NallOPOTHUKOB. 05 bubnuorexa [JOK
[Ipaktuyeckas padora «M3yueHnune 16.11.2023 | https://m.eds00.ru/863d512e
BHEIITHETO CTPOCHHS IMAITOPOTHHKA
WJTH XBOIIIa»

Pa3mMHOXeHNE U TUKIT pa3BUTHS

1 MaroOpPOTHUKOOOPA3HbIX. 3HAUCHUE bubnuoreka [IOK
MaropPOTHUKOOOPA3HBIX B MPUPOJIC 23.11.2023 | https://m.edso00.ru/863d5282
Y ’KU3HU YeI0BeKa
OO6mrast XxapakTepUCTHKA XBOWHBIX
pactenuii. [IpakTuueckas pabota
«M3yyeHne BHEIIHErO CTPOCHUS

12 BETOK, XBOH, IIUIIEK U CEMSIH 0.5 bubmmorexa [JOK

’ ’ N 30.11.2023 | https://m.edsoo.ru/863d55a2
rOJIOCEMEHHBIX pacTeHui (Ha
MIpUMepe eJIU, COCHBI UITU
JTUCTBEHHUIIBI)»

13 3HauyeHHE XBOWHBIX PACTEHUH B bubnunoreka [JOK
MIPUPO/JIE U )KU3HU YEIOBEKa 07.12.2023 | https://m.eds00.ru/863d5714
OCOOEeHHOCTH CTPOCHUS U

14 JKU3HENEATEIHLHOCTH 05 bu6mmoreka [JOK
ITOKPBITOCEMEHHBIX PACTEHUH. 14.12.2023 | https://m.eds00.ru/863d5868

[IpakTtuyeckas padora «M3yuenue



https://m.edsoo.ru/863d4e5e
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d512e
https://m.edsoo.ru/863d5282
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BHCIIHETO CTPOCHUA
MMOKPBITOCCMCHHBIX paCTeHHﬁ>>

Knaccudukanus u nuki pa3BUTHS

bubmmoreka [{OK

15 MOKPBITOCEMEHHBIX PacTEHHI 21.12.2023 | https://m.edsoo.ru/863d5a02
CemelicTBa KJ1acca JBYIOJIBHEIE.
[TpakTudeckas pabora «3ydeHne bubmorexa [IOK
NPH3HAKOB MPEACTABHTENEH https://m.edso0.ru/863d5b88
16 cemericTB: KpecTonBeTHbIe 0.5 https://m.edsoo.ru/863dsdae
(Kanyeribie), PosonpeTHbe 28.12.2023 | https://m.edsoo.ru/863d5f20
’ https://m.edso00.ru/863d607e
(PozoBere) Ha repOapHbIX 1 https://m.eds00.ru/863d61e6
HaTypaJbHBIX 00pa3Iax»
CewmeiicTBa Ki1acca JBYI0JIbHbIE
[IpakTuueckas padota «3yuenue Bu6moreka [JOK
IPU3HAKOB MPE/ICTABUTEICH https://m.edso0.ru/863d5b88
17 ceMelCcTB: MOTBIIEKOBEIE 05 https://m.edsoo.ru/863d5dae
(bobogsie), [Tacnénossie, 18.01.2024 | https://m.eds00.ru/863d5f20
CrnosxxHotBeTHbIE (ACTpOBBIC) HA https://m.edsoo.ru/863d607e
repGapHbIX H HATYPAIbHBIX https://m.edso0.ru/863d61e6
o0Opasmax»
XapakTepHble MMPU3HAKK CEMEICTB
KJ1acca OJHO0JIBHBIE. bubnmorexa IOK
TpakTHueckas paGota «M3yuenne https://m.edso0.ru/863d5b88
18 [IPH3HAKOB IpE/ICTABHTEICIl 05 https://m.edsoo.ru/863d5dae
N = 25.01.2024 | https://m.eds00.ru/863d5f20
CeMeACTB: JImeHHELR, naky https://m.edso00.ru/863d607e
(MsitikoBbIe) Ha repbapHbIX 1 https://m.edso0.ru/863d61e6
HATYpaJbHBIX 00pa3Iax»
KynbTypHBIE ITPEICTaBUTETN
19 ce}llv[eﬁz,fB HOKpliI:[HOCCMeHHBIX ux Bu6mmorexa LIOK
’ 01.02.2024 | https://m.eds00.ru/863d634e

HCITIOJIb30BAHHUE YCTTIOBCKOM



https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
https://m.edsoo.ru/863d5b88
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https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edsoo.ru/863d607e
https://m.edsoo.ru/863d61e6
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OBOJIIOLIMOHHOE Pa3BUTHE

bubmuoreka [JOK

20 pacTUTENLHOTO MUpPa Ha 3emiie 08.02.2024 | https://m.edsoo.ru/863d651a
Dranbl pa3BUTHS HA3EMHBIX
21 pacTeHHii OCHOBHBIX brbmmorexa [OK
15.02.2024 |  https://m.eds00.ru/863d668c
CUCTEeMATHYECKUX TPYIII
29 Pactenus u cpena oOuTanusl. bubnuorexa [JOK
Okonorndeckue GaKTopsl 22.02.2024 | https://m.edsoo.ru/863d67ea
bubmmoreka [{OK
23 Pacrrenste coobmectsa 29.02.2024 | https://m.edso0.ru/863d695¢c
24 CtpyKTypa pacTUTEIBHOTO bubmuorexa [JOK
coo0iiecTBa 07.03.2024 | https://m.eds00.ru/863d695¢c
KynbTypHBIE pacTeHUS U HX
o5 npoucxoxaeHue. KynbrypHsie bubmuorexa [JOK
pacTeHus CeTbCKOXO03IUCTBEHHBIX 14.03.2024 | https://m.edso0.ru/863d6cc2
yroauu
26 Pactenus ropoaa. JlekopaTuBHOE bubnuoreka [IOK
BETOBOJCTBO 21.03.2024 | https://m.edsoo.ru/863d6e2a
27 OxpaHa pacTUTEIHHOTO MUpa bubmmorexa [JOK
04.04.2024 | https://m.eds00.ru/863d6f88
bakTepuu - nosiiepHbie OpraHU3MBbl.
OO6mras XxapakTepucTUKa OaKTePUIA.
28 Hagj)paTO]lea}I §a60Ta «HSY‘IGEHC 0.5 bubmmorexa [JOK
. 11.04.2024 | https://m.edso0.ru/863d75f0
CTpoeHHS OaKkTepuii (Ha TOTOBBIX
MUKpOTpernaparax)»
29 Pounb Gaktepuii B mpUpoie U )KU3HU bubnuoreka [IOK
4eJI0BEKa 18.04.2024 | https://m.eds00.ru/863d75f0
bubnmnoreka [JOK
30 Ipuber. Obuias xapaxrepucTika 25.04.2024 https://m.edsocI)_.[ru/863d70e6
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HInsanounsie rpudsl. [IpakTnyeckas
pabota «/3y4ueHue cTpoeHus

31 IUIOOBBIX TEJI HUISAIIOYHEBIX I'PHOOB 1 0.5 bubnmorexa LHOK
a p ' 02.05.2024 | https://m.eds00.ru/863d70e6
(WK n3yyeHue MIIAIOYHBIX TPUOOB
Ha MYJISDKax)»
[InecHeBbIE U OPOAKIKH.
I1 3] N3yuenune
32 | crpossmen omoreromen Gyxop) | 1 05 BuGnuorera 11K
p 8 yKop ' 16.05.2024 | https://m.edso0.ru/863d72b2
Y MHOTOKJICTOYHBIX (TICHUITUILI)
TIJIECHEBBIX TPUOOBY
33 I'pubsI -napa3utel pacTeHUi, 1 bubnuoreka [IOK
SKMBOTHBIX U YEJI0OBEKA 23.05.2024 | https://m.edso0.ru/863d72b2
JInailHUKA - KOMIJIEKCHBIE
34 opra"usMel. [IpakTuueckas padora 1 0.5 bubmmorexa [OK
P P P ' 30.05.2024 | https://m.edsoo.ru/863d7460
«M3ydeHne cTpoeHus JTUIIAHHIKOBY
OBIIEE KOJIMYECTBO YACOB I10 34 6.5

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 3 bubmmoreka [{OK
OOJIOTHA — HAYKa O AHMBOTHRIX 1 06.09.2023 | https://m.edsoo.ru/863d7744
OO6mmue npu3HaKy KUBOTHBIX.
bubmmoreka [{OK
2 MHuoroo0Opasue >KUBOTHOTO MUpa
06.09.2023 | https://m.edsoo.ru/863d78a2

3 CtpoeHue u )KU3HEAEATEIbHOCTh bu6moreka [IOK
KUBOTHOH KJICTKH 13.09.2023 |  https://m.eds00.ru/863d7c26
Txanu )xuBOTHBIX. OpraHsl 1
CHUCTEMBI OPraHOB JKHBOTHBIX. 1

4 JlaGopaTtopHnas pabota 0.5 Bu6muorexa [TOK
«MccnenoBanue moj MUKPOCKOTIOM ' 13.09.2023 | https://m.eds00.ru/863d7d98
TOTOBBIX MUKPOIIPEIIAPATOB KIETOK
Y TKaHEH )KUBOTHBIX)

5 Ornopa 1 IBM>KEHUE KUBOTHBIX. 05 bubnuoreka [JOK
[IpakTrueckas padota ' 20.09.2023 | https://m.edsoo.ru/863d7fle
«O3HaKOMJICHHE C OPraHaMH OIOPHI 1
U IBW)KCHUS Y dKUBOTHBIX)»

bubmuoreka [JOK
6 [Tutanue u nuieBapeHue y
N 20.09.2023 | https://m.edsoo.ru/863d809a
MPOCTEHIHNX U OSCTIO3BOHOYHBIX
YKUBOTHBIX
7 . 05 bubnmuoreka [JOK
WTAHHC W ITHILICBAPCHUC ¥ 1 ' 27.09.2023 | https://m.edsoo0.ru/863d82ca
MO3BOHOYHBIX JKMBOTHBIX.
8 [IpakTuueckas pabora «/3ydenue 0.5 bubnnorexa [IOK
27.09.2023 | https://m.edsoo.ru/863d84fa
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Croco0OB MOTJIOIIECHUS MULIH Y
KHUBOTHBIX»

I[I)IXElHI/IC KHUBOTHBIX.
[MpakTrueckas padota «3yueHue
cIroco6oB ABIXaHUSA Y ) KUBOTHBIX»

9 Tpancnopr BemiecTs y 05 bubnuorexa [JOK
0€CIT03BOHOYHBIX KUBOTHBIX. 04.10.2023 | https://m.edsoo.ru/863d86c6
[IpakTnueckas pabora
«O3HaKOMIIEHHE C CUCTEMaMU
OpraHOB TPAHCIIOPTA BEIIECTB y Bu6moreka ITOK

10 KUBOTHBIX» 04.10.2023 | https://m.edsoo.ru/863d8856
KpoBooOparenre y mo3BOHOYHBIX
YKUBOTHBIX

11 Brinenenue y ;KMBOTHBIX bubmuorexa [JOK
[ToxpoBHI TENIa y KUBOTHBIX. 11.10.2023 | https://m.edso0.ru/863d89d2
[IpakTuueckas padota «3yueHue Bbu6mmoreka IIOK

12 MTOKPOBOB TeJa Y )KUBOTHBIX) 0-5 11.10.2023 | https://m.edsoo.ru/863d8d74

13 Koopnunarus u peryisuus bubnmuoreka [JOK
KHU3HEIEATCILHOCTH Y )KHBOTHBIX 18.10.2023 | https://m.edsoo.ru/863d8f9a
Pa3znpaxxumocTs 1 noBezieHne Bu6muorexa [TOK

14 AKHUBOTHBIX 18.10.2023 | https://m.eds00.ru/863d9260

15 DopMBbI pa3MHOKEHUS ) KUBOTHBIX. 05 bubnnoreka [JOK
[Ipaktuueckas paborta «CtpoeHue 25.10.2023 | https://m.edsoo.ru/863d93b4
S1Ia U Pa3BUTHE 3aPOIbIIIA ITUIIBI

16 (KyPHIBI» bubnunoreka [JOK

25.10.2023 | https://m.edso0.ru/863d93b4
Poct 1 pazBuTHe )XUBOTHBIX

17 OCHOBHBIE CUCTEMATUYECKUE bubnunoreka [JOK

KaTE€ropuu >KUBOTHBIX 08.11.2023 | https://m.edso0.ru/863d9526
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OOm1ast xapakTepuCTUKA
npocteimux. JlabopaTopHas

18 pabota «/ccnenmoBaHue CTpOCHUS 05 bubnuorexa [JOK
nHOY30pHH-TY(EIbKH U 08.11.2023 | https://m.edsoo.ru/863d974c
HaOroIeHue 3a €€ epeIBIKECHIEM.

N3yuenune xemoTakcuca»

19 Kryruxonocups! u Uudyzopun bubnuoreka [JOK
MHoroo6pasue mpoCTeUIInX. 15.11.2023 | https://m.eds00.ru/863d974c
3HaueHUe MPOCTSHIINX B MPUPOJIC
Y KU3HM uesoBeka. JlabopaTopHas

20 pabota «MHOTOOOpa3Ne 0.5 bubmorexa LOK
POCTEHIHX (H FOTOBKIX 15.11.2023 | https://m.eds00.ru/863d974c
npemnaparax)»

21 OO6mras xapakTepucTuKa 05 bubnuoreka [JOK
KHUILIEYHOIOJIOCTHBIX. 22.11.2023 | https://m.edsoo.ru/863d9a30
[IpakTrueckas padoTa
«MccnenoBanue cTpoeHus
MIPECHOBOAHOM TUPHI U €€
nepeBUKEHUs (IIKOIbHbBIN
aKBapHUYM )»

22 Muoroo6pasune 05 bu6mmoreka [JOK
KHUIIIEYHOTIOJIOCTHBIX. 3HAYCHUE ' 22.11.2023 | https://m.edsoo.ru/863d9ba2
KHILIEYHOIIOJIOCTHBIX B IPUPOJE U
XKU3HU yenoBeka. [Ipakruueckas
paborta «VccnenoBanue NUTaHUS
rUAPBI JadHUSMU U IUKJIOTIAaMU
(IIKOJIbHBINA aKBAPHYM)»

bu6mmoreka [JOK
23 Hepei. [nockite vieppir 29.11.2023 | https://m.edsoo.ru/863d9d50
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[Tapa3utuveckue MIOCKUE YSPBH.
JlaboparopHas pabota «/3yueHune

24 MPUCTIOCOOTICHUI TTapa3UTHYECKIX 0.5 brbmmorexa [OK
N 29.11.2023 | https://m.eds00.ru/863da070
YyepBel K nmapasuTu3My (Ha TOTOBBIX
BIIQYKHBIX H MUKPOTIpEIIapaTax)»

o5 Kpyrislie uepBu bubnuorexa [JOK
Konpuateie uepsu. [IpakTiaeckas 06.12.2023 | https://m.edsoo.ru/863d9efe
pabora «MccnenoBanue
BHYTPEHHETO CTPOCHHUS JI0KICBOTO Bu6morexa [TOK

26 4epBsi (Ha TOTOBOM BJI&YKHOM 05 06.12.2023 | https://m.edsoo.ru/863d9efe
npenapare ¥ MHKpOIIpernapare)»

27 OO6mras xapakTepucTuKa bubmuorexa [JOK
YIICHUCTOHOTHX 13.12.2023 | https://m.edsoo.ru/863da3c2
PakooOpa3zubie. OcobeHHOCTH Bu6muorexa [TOK

28 CTPOCHHMS M KU3HCACIATCIIBHOCTH 13.12.2023 | https://m.edsoo.ru/863da53e

29 [Taykoo0Opa3ubie. OcoOeHHOCTH bubnuoreka [JOK
CTPOCHHMS M KU3HEACITCIbHOCTH 20.12.2023 | https://m.edsoo.ru/863da6ab
Hacexombie. OcoGeHHOCTH
CTPOEHUS U KU3HEJCSITSIbHOCTH.

[IpakTnueckas pabora
30 «HccaenoBadnue BHEIIHETO 0.5 bubmuorexa LIOK
20.12.2023 | https://m.edsoo.ru/863da89a
CTPOEHUS HACEKOMOTO (Ha IpUMepe
MaiCKOTro KyKa WIH IPYTUX
KPYITHBIX HACEKOMBIX-BPEIUTENIECH )»

31 HacexoMble ¢ HENOJHBIM 05 bubnuoreka [JOK
npespamenuem. [Ipakrudeckas 27.12.2023 | https://m.edsoo.ru/863da89a
pabota «O3HaKOMJIEHHUE C bubnuoreka [IOK

32 Pa3JIMYHBIMU TUIIAMU PA3BUTHUS 27.12.2023 | https://m.edsoo.ru/863da89a
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HaCEeKOMBIX (Ha mpumMepe
KOJUIEKLIU )»
Hacexompble ¢ mosHbIM

MIPEeBpAIICHUEM

33 OO6mras xapakTepucTuka 05 bubnuorexa [JOK
MoJuTtockoB. [TpakTideckas pabora 17.01.2024 | https://m.edsoo.ru/863dab7e
«HMccnenoBanye BHEIIHETO
CTPOEHUS PaKOBHUH IIPECHOBO/THBIX
¥ MOPCKHX MOJUTFOCKOB (PaKOBUHBI
0€33y0KH, EePIIOBUIIBI, IPYTOBUKA, Bu6moreka ITOK

34 KaTYIIKA U Jp.)» 17.01.2024 | https://m.edsoo.ru/863dacd2
MHuoroo6pa3ue MOJIITIOCKOB.
3HaueHue MOJUTFOCKOB B MPUPOJIE U
JKU3HU YeJIOBEKa

35 OO6mrast XxapaKTepUCTHKA XOPIOBBIX bubnuoreka [JOK
KUBOTHBIX 24.01.2024 | https://m.edsoo.ru/863dae44
OO6mras XxapakTepucTUKa poIo.

[IpakTnueckas pabora
«HccnenoBanre BHEIIHETO Bu6muorexa [TOK

36 CTPOCHHS K 0COOCHHOCTEH 0-5 24.01.2024 | https://m.edso00.ru/863db010
TepeABHKEHUS PHIObI (Ha MpuMepe
YKUBOU PBIOBI B OaHKE C BOJION )»

37 Oco0OeHHOCTH BHYTPEHHETO 05 bubnunoreka [JOK
CTPOEHHS U NPOLIECCOB 31.01.2024 | https://m.edsoo.ru/863db010
KU3ZHEJESATEIILHOCTH PBIO.

JlaGoparopHas paboTa
38 «HMccnenoBanyue BHyTPEHHETO bubmnorexa [IOK
31.01.2024 | https://m.edsoo.ru/863db16e

CTpOEHUs pbIOBI (Ha mpUMepe
TOTOBOTO BJIQXKHOTO IIperapara)y
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XpsIIeBble U KOCTHBIE PHIOBI

39 Muoroo6pasue pb16. 3HaueHue peid bubmuorexa [IOK
B IIPUPOJIE U JKU3HU YEJIOBEKA 07.02.2024 https://m.edsoo.ru/863db2ea
OO6mras xapakTepucTuka Bu6morexa [IOK

40 36MHOBO/IHBIX 07.02.2024 | https://m.edsoo.ru/863db6be

41 Oco0eHHOCTH BHYTPEHHETO bubnuoreka [JOK
CTPOEHHS U TPOIIECCOB 14.02.2024 | https://m.edsoo.ru/863db6be
KU3HECATSIILHOCTH 36MHOBOTHBIX.
MHuoroo6pa3ue 3eMHOBOJHBIX U UX Bu6morexa [TOK

42 oxpaHa. 3HaUY€HHE 36MHOBO/IHBIX B 14.02.2024 | https://m.edsoo.ru/863dbala
MIPUPOJIC U )KU3HU YeIOBEKa

43 OO6mras xapakTepucTuKa bubmuorexa [JOK
MTPECMBIKAFOTIIAXCS 21.02.2024 | https://m.edsoo.ru/863dbb78
Oco6eHHOCTH BHYTPEHHETO

a4 CTPOEHUS U MPOLIECCOB bubmuorexa [JOK
KU3HEACATEIIBHOCTH 21.02.2024 | https://m.edsoo.ru/863dbcc2
MIPECMBIKAIOIUXCS

45 MHoroo6pa3ue nIpecMbIKAIOITUXCSI bubnuoreka [JOK
U UX OXpaHa. 3HaueHue 28.02.2024 | https://m.edsoo.ru/863dbef2
MIPECMBIKAIOIIUXCS B IPUPOJIE U
KU3HU YeJIOBEeKa
OO01as xapakTepucTUKa MTHULL.
[IpakTuueckas pabora

46 «HccnenoBanue BHEITHETO 05 bubmiorexa HOK

28.02.2024 | https://m.edsoo.ru/863dclea

CTPOEHHS U NIEPbEBOT0 MOKPOBA
OTHIL (Ha IpUMepe Yydena NTHIL U
Habopa nepbeB: KOHTYPHBIX,
MYXOBBIX U ITyXa)»
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47 OCOoOeHHOCTH CTPOCHUS U 05 bubmuoreka [IOK
MIPOIIECCOB JKU3HEACATEIbHOCTH 06.03.2024 | https://m.edsoo.ru/863dc352
nrui. [Tpaktudeckas padora
«HccnenoBanne 0COOCHHOCTEH

48 CKeJIeTa IITULbD) brbmiorexa LIOK
TMosenene mriiL, Ce30HHbIE 06.03.2024 | https://m.edsoo.ru/863dc62c
SIBJICHUS B KU3HU TITHII

49 3HaueHue NTHIl B IPUPOJAE U )KU3HU bubnuorexa [JOK
YeoBeKa 13.03.2024 | https://m.eds00.ru/863dc8a2
OO6mrast XxapaKTepUCTHKA U CPEIbl Bu6moreka ITOK

50 YKU3HU MIJICKOTTUTAFOIINX 13.03.2024 |  https://m.edsoo.ru/863dca3c

51 OcoOeHHOCTH CTPOSHUS 05 bubmuorexa [JOK
MIIeKonuTaomuXx. [IpakTiuaeckas 20.03.2024 | https://m.edsoo.ru/863dca3c
pabota «MccnenoBanue
0COOEHHOCTEH ckeneTra
MJICKOTIUTAIOIIX)

[Ipouecchl KU3HEAEATENBHOCTH Bu6muorexa [TOK

52 MmileKonuraromux. IIpakruueckas 05 20.03.2024 | https://m.edsoo.ru/863dccda
paborta «VccnenoBanue
0COOEHHOCTEH 3yOHOU CHCTEMBI
MJICKOTIUTAIOIIX)

53 IloBenenne MIIEKOIUTAIOIINX. bu6mmoreka [JOK
Pa3MmHOXeHUE U pa3BUTHE 03.04.2024 | https://m.edsoo.ru/863dce9c

54 MJICKOIUTAOIINX bu6mmoreka [JOK
Muoroo0pasue MIEKOMUTAIONINX 03.04.2024 | https://m.edsoo.ru/863dd374

55 3HayeHre MJICKOITUTAIOIIUX B bubmuoreka [JOK
MIPUPO/JIE U )KU3HU YEJIOBEKa 10.04.2024 | https://m.edsoo.ru/863dd4e6

56 Oo6o06maromuit ypok 1o Teme

«I103BOHOYHEIE JKUBOTHEIE)

10.04.2024
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57 OBOJIIOLIMOHHOE Pa3BUTHE bubmuoreka [IOK
KUBOTHOTO MHUpa Ha 3emJie 17.04.2024 | https://m.edsoo.ru/863dd8ba
[TaneonToNIOTHS — HAayKa O APEBHUX
obutaremnsix 3emnn. [IpakTrueckas

bubmmoreka [{OK
58 pabora «VccnenmoBanue 0.5
17.04.2024 | https://m.edsoo.ru/863dda2c
HCKOIIA€MBIX OCTATKOB BBIMEPIIIHX
YKUBOTHBIX)»

59 OCHOBHBIE ATarbl YBOJTIOIUN bubnuorexa [JOK
0ECI03BOHOYHBIX JKHBOTHBIX 24.04.2024 | https://m.edsoo.ru/863ddb94

60 OCHOBHBIE ATArbl YBOJTIOIUN Bu6mrorexa [IOK
TTO3BOHOYHBIX KHBOTHBIX 24.04.2024 | https://m.edsoo.ru/863ddd60

61 XKuBoTHbIE U cpena 0OUTaHUS bubnuoreka [JOK
[Monynsaimu )KUBOTHBIX, HX 08.05.2024 | https://m.edsoo.ru/863de058

62 xapakTepucThKu. [IuieBpie CBS3U B Bu6muorexa [TOK
MIPUPOTHOM COOOIIIECTBE 08.05.2024 | https://m.edsoo.ru/863delca

63 JKUBOTHBIN MHUp NPUPOAHBIX 30H bubmuorexa [JOK
3emiu 15.05.2024 |  https://m.edso0.ru/863de6c0

64 Bo3zneiicTBre yetoBeka Ha Bbu6mmorexa LIOK
YKUBOTHBIX B PUPO/IE 15.05.2024 | https://m.edsoo.ru/863de846

65 C . bu6mmoreka [JOK

CIBCKOXOIAMCTBEHHBIC HHMBOTHRIC 22.05.2024 | https://m.edsoo.ru/863de9ad
JKuBoTtHble B ropoje. Mepsl
bubnuoreka [JOK
66 COXpaHeHHUs JKUBOTHOT'O MHUpPa
22.05.2024 | https://m.edsoo.ru/863dec7e

67 PesepBHblit ypok. O600marommii
ypok 1o teMe «CTpoeHHe U 29.05.2024

68 KU3ZHEJEATEILHOCTh OpraHu3Ma

KHBOTHOT'O»

29.05.2024
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PesepBHeIit ypok. O60O0marommii
ypok 1o TeMe «CHcTeMaTHIeCKue

T'pyIIIbI )KUBOTHBIX»

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
1 H 1
AYKH 0 HeToBere 05.09.2023 | https://m.edso0.ru/863df188
2 YenoBeK KaK 4acTh IPUPOIbI 1 bubnmorexa [TOK
PHpOAL 06.09.2023 | https://m.edsoo.ru/863df354
bu6moreka [IOK
A 1
3 HIpOTIoTeHes 12.09.2023 | https://m.edsoo.ru/863df354
4 CrpoeHue u XUMHUYECKUI COCTAB 1 bubnuoreka [IOK
KJIIETKHA 13.09.2023 | https://m.edsoo.ru/863df4a8
Tumnbl TKaHEW OpraHu3Ma
yenoBeka. [Ipaktuueckas pabora
5 «M3yueHrne MUKPOCKOIIMYECKOTO 1 0.5 bubmmorexa [OK
yi Iv) ' 19.09.2023 | https://m.edso00.ru/863df606
CTPOCHHMS TKaHEeH (Ha TOTOBBIX
MHKpOIIpernaparax)
Oprasbl ¥ CUCTEMBI OPTaHOB
yenoBeka. [IpakTuueckas pabora
6 «Pacro3naBanue opraHos u 1 0.5 bubmnorexa [IOK
p ' 20.09.2023 | https://m.edsoo.ru/863dfae8
CHUCTEM OPraHOB YeJIOBEKa (10
Ta0IHIIaM)»
7 Hepausle kietku. Pedrexc. 1 bubnuoreka [IOK
Peuentopsr 26.09.2023 | https://m.edsoo.ru/863dfdb8
3 HepBhas cucrema yenoseka, ee 1 bubnuorexa [IOK
OpraHu3alus 1 3HaYeHUe 27.09.2023 | https://m.edsoo.ru/863dfc6e
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CrinHHOM MO3T, €r0 CTPOECHUE U

bubmuoreka [JOK

o byHKIIIH 03.10.2023 | https://m.edsoo.ru/863dffOc
I'os10BHOM MO3T, €r0 CTpOEHUE U

10 ¢ynkuuu. [IpakTrueckas padoTa 05 bubnuorexa [JOK
«W3yueHue rojoBHOro Mo3ra 04.10.2023 |  https://m.edsoo.ru/863e00ba
YesloBeKa (10 MyJIsiKaM)»

11 BereraruBHas HepBHas cucTeMa brbmmorexa [OK

10.10.2023 | https://m.edso0.ru/863e0682
HepsHas cucrema kak enuHoe
12 nenoe. Hapymenus B pabote bubmorexa HOK
N 11.10.2023 | https://m.eds00.ru/863e0682
HEPBHOM CHCTEMBI
13 DHJIOKpUHHAS CUCTEMa YeJI0BEKa bubmmorexa [OK
17.10.2023 | https://m.edsoo.ru/863e098e
Ocob6enHocTH pedaeKTOPHOM U
14 TyMOpPaJIbHOU peryasiuu QyHKIui bubmorexa TOK
18.10.2023 | https://m.edsoo0.ru/863e0c36
opranusma
Ckenet 4ejoBeKa, CTPOCHHE €ro

15 OT/EJIOB ¥ (DYHKITUH. 05 bubnunoreka [JOK
[IpakTrueckas padota «3yueHue 24.10.2023 | https://m.edsoo.ru/863e10b4
CTPOCHHMS KOCTEH (Ha MYJISDKAX)»

KocTu, nx xXuMuueckuii cocras,

16 cTpoeHue. Tumbl KOCTEH. 05 bubnnoreka [JOK
[IpakTrueckas pabota 25.10.2023 | https://m.edso0.ru/863e0d9e
«HccnenoBanue CBOMCTB KOCTH
Mpiieynast cucteMa 4eoBeKa. BuGmorexa [IOK

17 Hpaxritieckas pabota «Hsyuenne 05 07.11.2023 | https://m.eds00.ru/863e1398

BJIWSHMS CTATHYECKOM U
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JUHAMUYECKON HArpy3Ku Ha
YTOMJIEHHUE MBILLILD)

Hapymenns onopso-

bu6mmoreka [{OK

18 JIBUTATEITLHOM CUCTEMBI 08.11.2023 | https://m.eds00.ru/863e15f0
[Ipo¢umnakTruka TpaBMaTH3Ma.
[IepBas nmoMoms npu TpaBMax
19 OIOPHO-/IBUTATEILHOTO armapara. 05 bubnuoreka [JOK
[IpakTtrnyeckas padora «OkazaHue 14.11.2023 | https://m.edsoo.ru/863e15f0
IIEPBOM MTOMOIIM IIPH
MOBPEXKICHUH CKEJIeTa M MBIIII])
20 BryTrpennsis cpena opranusma 1 ee bubnuoreka [JOK
GyHKITIH 15.11.2023 | https://m.edsoo.ru/863e1712
Cocras kpoBu. JlabopaTopHas
paborta «M3y4yeHue
21 MHKPOCKOTTMYECKOTO CTPOCHUS 0.5 bubmorexa IOK
21.11.2023 | https://m.edso0.ru/863e1712
KpPOBU 4Y€JIOBEKa U JISATYILKH
(cpaBHEHHE)»
CBépThiBaHME KPOBH.
22 [TepenuBanue kpoBu. ['pynms bubmorexa HOK
22.11.2023 | https://m.edsoo.ru/863e182a
KpOBU
23 NMMyHHTET U €ro BUIBI bubmorexa [IOK
28.11.2023 | https://m.edsoo.ru/863e1942
24 Opransl KpOBOOOpAIIEHHS bubnnoreka [JOK
Crtpoenue u pabota cepana 29.11.2023 | https://m.eds00.ru/863e1d70
Cocyaucras cucrema.
25 IIpakTuyeckas padora 05 bubnuoreka [IOK
«M3mepeHne KpoBSHOTO 05.12.2023 | https://m.edsoo.ru/863eledc

JaBJICHU A
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PCFYHHHI/IH ACATCIIBHOCTU CEpaAla U
cocynoB. [Ipakruueckas paborta
«OmnpeneneHne nyibca U 4nuciia

bubmmoreka [{OK

26 CEpJICUYHBIX COKPAIIEHUH B TIOKOE U 05 06.12.2023 | https://m.eds00.ru/863e20d6
I0CJIE JO3UPOBAHHBIX (PU3MUECKUX
Harpy3oK y 4eJIOBEKa
IIpo¢unakruka cepaeyHo-
cocyaucCThIX 3abonieBanuid. [leppast
27 MTOMOIIb IIPU KPOBOTECUEHHUSIX. 0.5 brbmmorexa [OK
12.12.2023 | https://m.edsoo.ru/863e220c
[Tpaktuueckas padota «IlepBas
TTOMOIITH TIPA KPOBOTEUCHHUIDY
28 Jprxanue u ero 3HaueHue. Oprassl bubmuorexa [JOK
IBIXaHWS 13.12.2023 | https://m.edsoo.ru/863e231a
Mexanu3mbl apixanud. Perymnsuns
neixanus [Ipaktuyeckas pabota
29 «M3mepenne o6xBara rpyIHo# 0.5 Bubnmorexa [JOK
19.12.2023 | https://m.edsoo.ru/863e25fe
KJIETKU B COCTOSIHUU BJOXa U
BBIZIOXa»
30 3a00seBaHUs OPraHOB JILIXaHUS U bubnuoreka [JOK
UX NMpoQHIaKTUKA 20.12.2023 | https://m.edsoo.ru/863e2aae
OkazaHue nepBoi MOMOILH MPU
MOPAXEHUHN OPTraHOB JIbIXaHUS
31 [IpakTrueckas padota 05 bubnnoreka [JOK
«OmnpeaeneHre 4acToThl JbIXaHHUS. 26.12.2023 | https://m.edsoo.ru/863e2e64
Brnusinue pa3nuuHbix pakTOpoB HA
Y4acTOTY JbIXaHH
[MuTaTenbHbIE BElIeCTBA U
32 MUIIEBbIE TPOIYKTHL. [IuTanue n bubmorexa [IOK
27.12.2023 | https://m.edsoo.ru/863e2f9a

€ro 3HaAYCHHUC
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OpFaHBI MUIICBAPCHUA, UX

bubmuoreka [JOK

33 CTpoeHue u PyHKIIUU 16.01.2024 | https://m.edsoo.ru/863e2f9a
[MummeBapeHre B pOTOBOM MOJIOCTH.

34 [IpakTuyeckas padora 05 bubmoreka [IOK
«HccnenoBanue aeicTBUS ' 17.01.2024 | https://m.edsoo.ru/863e30d0
(epMEHTOB CITFOHBI HA KpaxMany
[TumeBapenue B KeTyIKE U

35 kumeyHuke. [Ipaktuyeckas padora 05 bubnnorexa [JOK
«Habmonenne neicTBus 23.01.2024 | https://m.edsoo.ru/863e30d0
KEITYTOTHOTO COKa Ha OSIIKI»

36 Meroas! U3y4eHus: OpraHoB bubnuoreka [JOK
MTUTIICBAPCHUS 24.01.2024 | https://m.eds00.ru/863e3422

bu6mmoreka [IOK

37 Priena miranis 30.01.2024 | https://m.eds00.ru/863e3666
OOMeH BelecTB U MpeBpaIicHue
SHEpPruM B OPraHU3MeE YellOBeKa.

38 [IpakTuueckas padoTa 0.5 Bubmmorexa [JOK

31.01.2024 | https://m.edso0.ru/863e3792
«HccnenoBanue cocraBa
MIPOJIyKTOB IMUTAHUS
bu6mmoreka [JOK

39 Peryniupus obmena seluiects 06.02.2024 | https://m.edsoo.ru/863e38a0
ButamMuHbI 1 UX poJib 1S
opranusma. [Ipaktuyeckas padorta

40 «Croco0bl coXxpaHeHust 0.5 bubmorexa HOK

07.02.2024 | https://m.edsoo.ru/863e39ae
BUTAMUHOB B MHILIEBHIX
MIPOJTyKTax)

41 Hopwms! u pexxuM nurasus. 05 bubnuoreka [IOK

Hapymenne ooMeHa BeliecTs 13.02.2024 | https://m.edsoo.ru/863e3d14
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[IpakTuyeckas pabora
«CocraBieHUe MEHIO B
3aBUCHMOCTH OT KAJIOPUMHOCTH
02001050

Crpoenrne u GYHKITH KOXKH.
[IpakTuyeckas pabora

bubmmoreka [{OK

42 «HCCHe)fOBaHHe ¢ HOUMOIHHO YT 0.5 14.02.2024 | https://m.edso0.ru/863e3f76
TBUTHHOM W JIQJIOHHOW CTOPOHBI
KHCTH»

Kosa u ee mpou3BoaHbIE.
[IpakTnueckas pabora «Omnucanue
43 Mep 0 YXOJTy 3a KOKel JINIa U 0.5 bubmorexa [TOK
20.02.2024 | https://m.edso00.ru/863e3f76
BOJIOCAMH B 3aBUCHMOCTH OT THIIa
KOXKI»
Koska u Tepmoperyinsius.

44 [IpakTuueckas padoTa 05 bubnuoreka [IOK
«OmnpeneneHue KUPHOCTH 21.02.2024 | https://m.eds00.ru/863e3f76
Pa3IMYHBIX YYaCTKOB KOXKH JIUIIA»

45 3a00JIeBaHUs KOXKH U UX bubmuoreka [JOK
NpEayNpPEKICHUE 27.02.2024 | https://m.edsoo.ru/863e41ba
I'uruena xoxxu. 3aKaauBaHue.

46 [IpakTuueckas pabora «Omnucanue 05 bubnunoreka [JOK
OCHOBHBIX TUTHCHHYECKHX 28.02.2024 | https://m.eds00.ru/863e4084
TpeOOBaHUH K OJIeK 1€ U 00YBU»
3HayeHue BoIAeIeHUs. OpraHbl
MOUYEBBIJICTUTEIBHON CUCTEMBI, UX bubmuoreka [JOK

47 0.5
CTpOEHHUE U (PYHKIIHU. 05.03.2024 | https://m.eds00.ru/863e4516

IIpakTuyeckas padora
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«OnpeneneHne MEeCTOTOJIOKEHUS
IIOYEK (Ha MYJISDKE)»

O6pazoBanue mouu. Perymsamnus

bu6mmoreka [{OK

48 0
PabOThl OpraHon . 06.03.2024 | https://m.edso0.ru/863e4746
MOYEBBIJICITUTEIIBHON CHCTEMBI
3aboneBaHus OPraHoOB
MOYEBBIJICITUTEIIBHON CHCTEMBI, X
49 npenynpexaenue. [pakruueckas 0.5 bubmorexa HOK
peyrp P ' 12.03.2024 | https://m.eds00.ru/863e485e
pabora «Onucanue mep
MpOoQUIAKTUKH 00JIe3HEN MOUEK»
Oco0eHHOCTH pa3MHOKEHUS
50 gyenmoBeka. Haciemopanwue bubmorexa [TOK
' 13.03.2024 | https://m.edsoo.ru/863e4ec6
MPU3HAKOB y YEJIOBEKA.
51 Opransl penpo 1U YeJoBeKa Bubmmorexa [JOK
P perpozyx 19.03.2024 | https://m.edsoo.ru/863e4c50
Hacnencteennsie 001€3HU, HX
MPUYUHBI B TIPEIYIPEKICHHUE.
WNudexum, nepeaarommecs
MIOJIOBBIM ITyTEM, MX
52 npodunaktuka. [IpakTudeckas 0.5 bubmorexa HOK
P P ' 20.03.2024 | https://m.edsoo.ru/863e4ect
paboTta «OrnurcaHnne OCHOBHBIX MEp
1o porTakTUKe HHPEKITMOHHBIX
BUpYCHbIX 3a0oneBanuii: CITN/ u
rermaTuT
53 bepemeHHOCTD U pOIbI bubmmorexa [JOK
P poA 02.04.2024 | https://m.edsoo.ru/863e4dad
bu6mmoreka [JOK
54 P
OCT H pasBHTHE peberka 03.04.2024 | https://m.edsoo.ru/863e4dad
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OpraHbl 4yBCTB U UX 3HAUYEHHUE.
I'na3 u 3penue. Ilpaktuyeckas

bubmmorexa [{OK

55 0 n 0.5
paboTa (VISYACHIE CIPOCHIT 09.04.2024 | https://m.edsoo.ru/863e4fd4
oprasa 3peHus (Ha MyJIsKe U
BJIQXKHOM IIpeTapaTe)»

MexaHu3M paboThI 3pUTEIBHOTO
aHanusaropa. ['uruena spenus. bubnnorexa [JOK
56 [IpakTnueckas pabora 0.5 https://m.edsoo.ru/863e50ec
10.04.2024
«OmnpeneneHue oOCTPOTHI 3PCHUS Y https://m.edsoo.ru/863e51fa
YeJI0OBEKay.
VYxo u ciyx. [Ipaktnyeckas pabota
57 «3yueHue cTpoeHHsI OpraHa 0.5 [[Bubmaorexa [TOK
v ' 16.04.2024 | https://m.eds00.ru/863e5416
ciyxa (Ha MYJISDKE )»

58 Opranbl paBHOBECHSI, MBIIIIEYHOE bubnuoreka [JOK
YyBCTBO, OCA3aHUE 17.04.2024 | https://m.eds00.ru/863e5538
BxycoBoii u 000HSTEIBHBIN

59 aHanuzaropsl. Bzaumoperictsue Bubmmorexa [JOK

PEL. A 23.04.2024 | https://m.edso0.ru/863e5538
CEHCOPHBIX CHCTEM OpraHu3ma
60 [lcuxuka 1 MoBeZeHUE YelloBeKa bubmmorexa [JOK
A ’ 24.04.2024 |  https://m.eds00.ru/863e5646

61 Briciias HepBHas AeATEIBHOCTh bubnuoreka [JOK
YEJI0BEKA, UCTOPUSA €€ U3YYCHUS 30.04.2024 | https://m.eds00.ru/863e5768

62 Bpoxnénnoe u npuobpeTéHHoe bubnnoreka [JOK
[OBEJICHUE 07.05.2024 | https://m.edso0.ru/863e588a
OCOOGEeHHOCTH TICUXUKH YEJIOBEKa.

IIpakTryeckas pabora «OneHka bubnuoreka [IOK

63 0.5

c(OPMHUPOBAHHOCTH HABBIKOB 08.05.2024 | https://m.edsoo.ru/863e5ac4

JJOTHYCCKOT'O MBIIIJICHUS .
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IlamMaTHr 1 BHUMaHHUE.

[Ipaktuyeckas padora «M3yuenue

64 KPaTKOBPEMEHHOW ITAMSATH. 1 05 bubnuorexa [JOK
Omnpenenenne o0bEMa 14.05.2024 | https://m.edsoo.ru/863e5ac4
MEXaHUYECKOW U JIOTUYECKOU
IIaMATHN

65 CoHn u OonpcrBoBanue. Pexum 1 bubnnorexa [JOK
TpyZa ¥ OTAbIXa 15.05.2024 | https://m.edsoo.ru/863e5bf0

66 Cpena oOutaHus yenoBeka u eé 1 bubnuorexa [JOK
(hakTophI 21.05.2024 | https://m.edsoo.ru/863e5d12

67 Oxkpyxaromias cpesia ¥ 3JI0pOBbE 1 bubmuorexa [JOK
9eoBeKa 22.05.2024 | https://m.edsoo.ru/863e5d12

68 UYenoBek kak yacTb Onochepsl 1 bubnuorexa [JOK
3emiu 28.05.2024 | https://m.edsoo.ru/863e600a

OBIIEE KOJIMYECTBO YACOB I10 68 15

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 5-6 knaccel/ [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u
npyrue; noj penakmueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«3narenscrBo «lIpocsemenue»

* buonorus, 7 knacc/ [laceunuk B.B., Cymatoxun C.B., Kanunosa I'.C.; mox
penakimueit [laceunuka B.B., AkuronepHnoe o61miectBo «M3narenbcTBo
«ITpocsemienue»

» buosorus, 8 kinacc/ Ilaceunuk B.B., Kamenckunii A.A., IlIsenios I'.I".; mox
penakmueit [laceunuka B.B., AkuronepHoe o0miectBo «M3narenbcTBo
«IIpocBemenue»

* buonorus, 9 knacc/ [laceunuk B.B., Kamenckuii A.A., llIBenios I'.I'. u npyrue;
nox penakiueit [laceunuka B.B., AkiimonepHoe o61iectBo «3marenbeTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
bubnmoreka IIOK
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