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COJEPXXAHHUE

HosicHuTeILHAS 3aIUCKA

AKTYaJIbHOCTh ¥ Ha3HAYEHUE POrPAMMBbI

BapuaHTbl peanuzanuu nporpaMMbl 1 (pOpMbI IPOBEICHUS 3aHATHI
B3anMocBsA3b ¢ IporpaMMoi BOCIIUTaHUS

OcoOeHHocTH paboTHI Mearora 1o nporpamme

CoaepikaHue Kypca BHEYPOUHOii 1eSITeIbHOCTH
Monyns «Kak )KUBOTHBIC M PACTEHUS IPUCTIOCAOTMBAIOTCS (IBOFOITMOHHAS YKOJIOTHS )
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Mopnyib «OCHOBBI pacTeHUEBOACTBaY 7 Kiacc (34 Jaca)
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Ilnanupyemble pe3yJibTATHI OCBOCHHS KYPCa BHEYPOUHOM AeSITEJIbHOCTH
JInyHOCTHBIE pe3ybTaThI
MeTtanpenMeTHbIE PE3yJIbTAThI

[IpenMeTHbIE PE3YIBTATHI

TemaTHuyeckoe NJIAHUPOBAHUE
Monynb «Kak )KUBOTHBIE U PACTEHUS TPUCTIOCAOTMBAIOTCS (IBOJIFOIMOHHAS DKOJIOTHS )

5-6 kiaccnl (68 yaca)

Moayas «OCHOBBI pacTeHHEBOACTBa» 7 Kiacc (34 yaca)

Mopynb «buorexnonorum» 8 kiacc (34 yacon)

Monynb «MonekysipHble OCHOBBI (u3Hoa0ruu 1 (hapmakosgorum» 9 kiace (17 yacon)

Monyns «MonexkysipHble OCHOBBI cenekuum» 9 kitace (17 gacoB)



INOACHUTEJIbBHAS 3AIINCKA

AKTYyalbHOCTh M Ha3HaueHMe mnporpammsl. IIporpamma pa3paboTaHa B COOTBETCTBUHU C
TpeOoBaHusIMU DeepalbHOIO IOCYAaPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTAa OCHOBHOI'O OOLIETO
o0pa3oBaHusi, OPUEHTHPOBAHA Ha OOECIEYEeHHWE WHAMBUIYAIbHBIX NOTPEOHOCTEH OO0ydaroluxcs U
HaIpaBJieHa Ha JOCTH)KEHUE IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHMS IPOTrPaMMbl OCHOBHOT'O OOLIETO
0o0pa3oBaHUs C y4yeTOM BBIOOpa ydacTHMKaMHM OOpa30BaTENIbHBIX OTHOIIEHUH KYpCOB BHEYPOUYHOMH
JEeSITeTbHOCTH. DTO MO3BOJSET O0ECIeuYnTh €IUHCTBO oO0s3arenbHbIXx Tpeboanuit POII Bo Bcem
IPOCTPAHCTBE IIKOJIBHOTO 00pa30BaHuUs: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeieaaMu.

AKTyalbHOCTh peasu3alliy JaHHOM MpOorpamMMbl 00YCIIOBJIEHA caMOil 0COOEHHOCTBIO MPOEKTHO-
UCCIIEI0BATEIbCKON JEITENbHOCTH. DJTa JEATENBbHOCTh JIEKHUT B OCHOBE I[103HABATEJIbHOIO MHTEpeca
peOeHKa, SBISETCS 3aJJOTOM YMEHUS IUIAHUPOBATh JIOObIE NEHCTBUSA M BaXKHBIM yCJIOBHEM YCIEIIHOM
peanuzanuu uaen. JroOble HM3MEHEHUs COBPEMEHHOro OOIIeCTBa CBsI3aHbl C IPOEKTaMH U
UCCIIEIOBaHUSIMM — B HayKe, TBOpYECTBE, Ou3Hece, OOIIECTBEHHON Ku3HHU. [lo3TOMy Ba)KHBIM
3JIEMEHTOM pPa3BUTHs JIMYHOCTH oOywarolierocsi spisieTcs (OPMUPOBAHME OCHOBHBIX HAaBBIKOB
IIPOEKTHO-KUCCIIE0BATEIbCKON JEATEIILHOCTH.

IIporpammoil mpegycMoTpeHo (pOpMHUPOBAHUE COBPEMEHHOIO TEOPETUUYECKOI0 YPOBHS 3HAHUA,
a TaKKe U MPAKTUYECKOro OmIbITa paboThl ¢ J1a0OpaTOPHBIM 0OOPYIAOBAHUEM, OBIAJACHHUE NPUEMaAMU
UCCIICIOBATEIbCKOW  JESATENbHOCTH. MeToibpl  opraHu3anuu  o0pa3oBaTelbHOM M HAay4dHO-
UCCIICIOBATEIIbCKOW  JICATENIBHOCTH  TPEAyCMaTpUBalOT  (OPMHPOBAHHWE Yy  OOyYaIOUIMXCS
HECTAHJAPTHOIO TBOPUYECKOTO MBIIUIEHUS, CBOOOJBl CaMOBBIPQKEHUS U HWHIMBUAYAIBHOCTH
CYXICHUM.

Jus  mosHOro  ydyera  MOTpeOHOCTEW — ywamuxcs B [porpaMMme  MCIOJIb3YeTcs
T GepeHIIMPOBAHHBIA MOIXOA, YTO CTHMYJUPYET YYallerocs K YBEIMYCHHIO IOTPEOHOCTH B
UH/IMBUYaIbHOM, HMHTEIEKTYadbHOH M IIO3HABATEIbHOW JEATENbHOCTH U Pa3BUTHIO HAy4yHO-
UCCJIEIOBATEIbCKUX HaBBIKOB. [Iporpamma craner BocTpeOOBaHHOM B MEPBYIO OYEpEb IIKOIbHUKAMMU,
KOTOpBIE HUMEIOT CTOMKHH HMHTEPEC M COOTBETCTBYIOIIYKD MOTHBALMI0 K H3YYEHUIO IIPEIMETOB
€CTECTBEHHO-HAYyYHOT'0 LIUKJIA, €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B moapocTtkoBOM BO3pacTe ydaiiuecs MpOsBISIOT CBOIO 3aWHTEPECOBAHHOCTh B TOM WJIM MHOU
o0nacTu 3HAHMM, HAYYHOM HAIpPaBJIEHUU WIN NPO(EeCcCHOHATBHOW IesTeNbHOCTH. TakuM oOpa3om
OPOUCXOIUT (OPMHUPOBAHME T[103HABATEIBHOM U MNPO(ecCHOHAIBHOM COCTABIAIOLIEH JIMYHOCTH,
MIOMOTaeT y4daleMycs B ONpeAeeHUH OyAyILIero >KU3HEHHOTO MyTH U B MPOQECCHOHAIBHOM BBIOOpE
nocje OKOH4aHus mKojbl. [10100HOrO posia 3aMHTEPEeCOBaHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKeIaHue
IIKOJIbHUKA K TIO3HAHMIO HOBOIO, PACHIMPEHUI0 M YIIyOJEHHIO COOTBETCTBYIOIMX 3HAHUHN, H
MOJYYEHHUI0O HOBBIX B TOM YHCJIE NPAKTUYECKUX HABBIKOB, a TaKK€ MOTHUBUpPYET YydYallerocs Ha
poOpUEHTAIIHIO.

[TporpammMa HaleneHa Ha MOMOLIb peOEHKY B OCBOCHHUM OCHOB OpPTaHM3AllMU M OCYILIECTBICHUS
CcOOCTBEHHOM MPOEKTHO-UCCIIEIOBATEIbCKOMN IE€ATEIbHOCTH, a TaAK)XKXE B MPUOOPETEHUH HEOOXOUMOTO
ombITa JUIst paObOThl HaJ WHIWBUAYAIbHBIM MCCIIEJOBAHUEM WIJIM MPOEKTOM. IIporpamMmma moMokeT
HIKOJIbHUKY B OoJiee rTyOOKOM M3yUYEeHUU MHTEPECYIOIIe ero o01acTi eCTECTBEHHBIX HayK, a TAaKKe B
nprOOpPETEeHNH BAXKHBIX COLMATBHBIX HABBIKOB, HEOOXOAMMBIX JJISI MPOJYKTHBHOM COLMATIM3AlMUA U
(bopMHpOBaHUS TPAKIAHCKOHN TTO3UIIHH:

— HaBBIKa CAaMOCTOSATEIHHOIO PEIIEHHUS aKTyalIbHbIX UCCIIEIOBATENIbCKUX WIIM MTPAKTHUECKUX 3aj1ad,
BKJIIOYAIOLIETO B ce0s yMEHHME BHUJAETh U aHAJIM3UPOBATH MPOOJIEMBbI, HYXKIAIOIIMECS B pEUICHHH,
YMEHHUE JIETAJIbHO MpOopadaThiBaTh U PEaTU30BbIBATh CIIOCOOBI pabOThl ¢ HUMH, YMEHHUE TJIAHUPOBAThH
cOOCTBEHHYI0 pabOTy M CaMOCTOSITEIbHO KOHTPOJUPOBATH CBOE IMPOJBMKEHHE K IKEIaeMOMY
pe3yJbTary;

— HaBBbIKa TeHEpUpPOBaHHUS M O(OpMIIEHUS COOCTBEHHBIX MJIEH, OOJieueHUss WX B yNOOHYIO AJIs
pacripocTpaneHus hopmy;

— - HaBbIKa YBAXUTEJIHHOIO OTHOLIEHHS K Yy>KUM B3IJISLIaM M HJiesiM, 0(OpMIIEHHBIM B paboTax
JpyTUX JIOAEH, IPYTUX aBTOPOB — BIIAJEIbIIEB HHTEIICKTYAIbHON COOCTBEHHOCTH;



— HaBBbIKa MyOJMYHOTO BBICTYIUIEHUS Nepen OONBIION ayauTopueid, apryMEHTUPOBaHHUS U
OTCTaMBaHUS CBOCW TOYKHU 3PEHHUS, OTBETOB HA BOIIPOCHI CBEPCTHUKOB M B3POCIBIX, YOKICHUS APYTHX
B CBOCH IIpaBOTE, IPOABUKCHUSI CBOUX UJIEH;

— HaBbIKa pabOThHl CO CIELUATU3UPOBAHHBIMU KOMIBIOTEPHBIMHU IPOrpaMMaMu, JaOOpPaTOPHBIM
000pyZ0BaHHEM, TEXHUYECKHUMH YCTpOIiCTBaMH, OMOIMOTeYHbIMU (DOHAAMU U MHBIMU pecypcamu, C
KOTOPBIMH MOKET OBITh CBsI3aHa MMPOSKTHOUCCIIE0BATENILCKAS ACATEIbHOCTD MIKOJIBHUKA.

Kpome Toro, paboTa mKojJbHUKA HAJl MPOEKTOM WJIM HCCIENOBaHHEM OyAeT crocoOCTBOBATh U
Pa3BUTHUIO €r0 aJEKBaTHOW CaMOOLIEHKHU.

Peanm3anus nporpaMmMbl U GopMbI IPOBeIeHUS 3aHATHIA.

Jlannas nporpamma paccuuTaHa Ha paOoTy co IIKoJbHMKamMH 5-9 kiaccoB. Ilenarory Baxhee
aKIIEHTUPOBATh CBOE€ BHUMAaHHE HE CTOJIbKO Ha KAayecTBE pe3yJibTaTa MPOEKTa WM HCCIEJOBAHMS,
CKOJIBKO Ha TOM, 4TOOBI yualiuiics Moaydyal 3HaHUsI B TOM YUCJIE U YEPE3 BBIIOIHEHUE TPAKTUYECKOTO
3aJjaHus, JIeJajl BHIBOAbI U YMO3AK/IIOUEHUSI HA OCHOBAaHUU CBOETO MCCIIEJIOBAaHUs, YUHIICS CPAaBHUBATD
€ro pes3yJbTaThl C TEOPETUYECKUM MATEpUaIOM M MCCIEAOBAHUSAMU JPYIMX IIKOJIBHUKOB. Takum
00pa3oM, HIKOJIBHUK OCBOUT OCHOBBI IMPOEKTHO-HCCIEAOBATEIBCKON MEATEIBHOCTH U IPUOOpETeT
HaBBIK KPUTHYECKOTO OTHOIICHUS K MaTepuay.

[Iporpamma pa3zbuta Ha Moxynu. Moxaynb «Kak >KUBOTHBIE U PACTEHHS MPUCIIOCAOTHBAIOTCS
(2BOJIIOIIMOHHAST SKOJIOTHS) TIpEATIoNiaraeTcs Al u3ydeHus B 5 win 6 kiacce B TeueHHe NByX JieT (34
yaca B roa). Moaymu «OCHOBBI pacTeHUEBOJCTBa» U «buoTexHonorus» paccuntansl Ha 34 yaca u
OyIyT peann3oBaHbl B TeueHUHU 2-x JieT (1mo 34 yaca B roa) B 7-8 kiaccax. Moaynu «MonekymsipHbie
OCHOBBI (pu3nonoruvd u Qgapmakonorum» u «MoNeKyIsipHbIE OCHOBBI CEJEKIMM» paccyuTaHbl Ha 17
4acoB U MOTYT OBITh peajin30BaHbl B Te4eHUH 1 roza B 9 kiacce.

B3aunmocBs3bs ¢ mporpammoii Bocnutanus. [Iporpamma kKypca BHEYPOUYHOH NeATEIbHOCTU
pa3zpaboTaHa ¢ yuyeToM pEeKOMEHJAlMil MpUMEpPHON MPOrpaMMbl BOCIUTAHMSI, YUYUTHIBAET MCUXOJIOIO-
neAarorndyeckue OCOOGHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. OTO TMO3BOJSIET HA TMPAKTHUKE
COEIMHUTH 00YYAIOIIYI0 U BOCIUTATENIbHYIO JEATENIbHOCTh IIE1arora, OpUeHTUPOBATH €€ HE TOJIBKO Ha
MHTEJJIEKTyallbHOE, HO U Ha HPAaBCTBEHHOE, COIIMANILHOE Pa3BUTHE peOeHKa. ITO MPOSBIISETCS:

— B IPUOPUTETC JIMYHOCTHBIX PE3YJIbTATOB pCain3alliu IMPOrpaMMBbI BHeypquoﬁ ACATCIIBHOCTH,
HaeAmunx CBOC OTPAXKCHUC U KOHKPCTU3AalIUIO B HpI/IMepHOﬁ nporpaMme BOCIIUTAHUSA

— B BO3MOXHOCTM  KOMIUIEKTOBAaHMS  pPa3HOBO3PACTHBIX TPYyNI I  OpraHu3aluu
npo¢OPHUEHTALIMIOHHOMN AEATEIbHOCTH IIKOJIbHUKOB, BOCIUTATEIbHOE 3HAYEHUE KOTOPBIX OTMEYAETCs B
PUMEPHOU MpOorpaMMe BOCIIUTAHMUS,

— B UHTEPAaKTHBHBIX (opMax 3aHATHUH A UIKOJBHUKOB, OO0ECTEUMBAIOUIMX OOJBUIYIO HX
BOBJICUEHHOCTh B COBMECTHYIO C II€aroroM M JApPYTUMHU JAE€TbMHU JAESITEIbHOCTb U BO3MOXKHOCTb
0o0pa3oBaHUsI Ha €€ OCHOBE JETCKO-B3pPOCIbIX OOLIHOCTEW, KJIIOYEBOE 3HAYEHHE KOTOPBIX [UIs
BOCIUTAHUS [TOAYEPKUBAETCS IPUMEPHON POrpaMMON BOCIIUTAHMS.

Oco0eHHOCTH PadoOTHI yuHMTeJsl MO MporpamMme. 3agada y4YUTeNss COCTOUT B TOM, YTOOBI
COTMPOBOXKAATH MpoIiecc MPo(hecCHOHATEHON OPHEHTAIIMU IKOJIBFHUKA, PACKPHIBAs MOTEHIIUAT KaKI0TO
4yepe3 BOBJICUEHHE B MHOTOOOPA3HYIO JACSITEIHHOCTh, OPTAHM30BAaHHYIO B pa3HbIX GopMmax. [Ipu sTom
pe3ylNbTaToM pabOThl y4YUTENs B TEPBYIO OYEpeIb SBISETCS JUYHOCTHOE pPa3BUTHE YYaIIerocs.
JINYHOCTHEIX PE3YIBTATOB YUUTEIIb MOXKCET JOCTHUYb, YBJICKAsd YYCHUKA COBMECTHOH M HHTepeCHOﬁ UM
000MM JIeSTENBHOCTHIO, YCTAaHABIMBAs BO BpeMs 3aHATHI JOOpOXKeENaTelnbHYI0, MOIICPKUBAIOIIYIO
atMoc(epy, Hachlllas 3aHATUS LIEHHOCTHBIM cojepkaHueM. [IpumepHas cxema MpoBeIeHUs 3aHSATHI
0 IPOrpPaMME:

1. OG6bsAcHeHHE TEOPETUYECKOTO MaTepUaa Io TEME.

2. HO}IFOTOBK& K JKCICPUMCHTAJIbBHOMY 3aHATHIO, o6cy>1<)1eH1/1e 00BEKTOB IJI1 MPAKTHYECKOT O
3aHSATHS.

3. TlpoBeneHHE NPAKTHYECKOTO 3aHATHS — OCHOBHAA 3a/1auya OCBOEHHE METOJOJIOTHHM JaHHOTO
OKCIIEPUMEHTA.



4. Tlo OKOHYaHWH TNPENIOKMTH IETAM, KOTOPBIE 3aMHTEPECOBATUCH JAHHBIM JKCIEPHMEHTOM,
pasBUTH €ro B MCCIENOBATENbCKHIA MPOEKT. [ 3Toro Heo6XoAuMoO OOCYAMTH OOBEKTHI, KOTOpHIC
yU€HHK OyJIeT Hcciael0BaTh, COCTABUTH IUIaH 3KCIIEPUMEHTA.

5. IloMOYb y4EHHKY MPOAHAIM3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.
OueHuTh pe3ynbTaTbl NPOEKTHO-UCCIENOBATEIbCKON IEATEIbHOCTH IIKOJIbHUKOB MOXKHO B
npoliecce 3aluThl UMH CBOMX paboT B paMKax IIKOJIbHOM HAyYHO-TIPAaKTUUYECKOH KOH(pEPEHIINH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH

Moayab «Kak sKHBOTHbIE H PACTEHHS] IPUCIOCA0IUBAIOTCS» (IBOJIOIHOHHAA IKOJI0THA) 5-6
KJaccol (68 yacoB)
1. Mut uccnedyem scuevie o6vexmot (12 uacos)

CBolicTBa M CTPOCHHE KHUBBIX OPTaHU3MOB (CTpOCHHE KIETKH). Bua, ocobb — opraHum3Mm Kak
eauHas cuctema. Anantauuu (npucnoco6nenus). [TonsTue romeocTasa xuBoro opranusma. CrocoOsl
€ro NoJJAepKaHusl.

[TonstTue BapumaTUBHOCTU mpu3Haka. MccrnenoBarensckue paboThl «Bce nu (CHHUIBL, OENKH,
Oepessl U T.1.) oguHaKkoBbie? DOTOKBECTY.

Orpanndenusst mMopdonorudeckux u (Qusuonorndyeckux agantauuii. [loueMy opranusmsl He
CTaHOBSTCS OECKOHEYHO OOJIIIMMH, MaJeHbKUMHM, BcesiaHbIM. [IpakTnueckas pabora «CocraBisiem
KHUTY PEKOPJIOB PACTCHHI U KUBOTHBIX HAIIETO KPasi.

2. Bnusanue oxpyscarowieii cpedsl na sicugvle opzanusmul (24 uaca)

@dakTopel OKpYy’XKarouie cpenbl (abMOTHYECKHE, OMOTUYECKHE, aHTPOIOreHHbIe). [Ipumepsl
abnoTHyecknX (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIHMSHAE Ha JKU3HEACATEIBHOCTb JKHUBBIX
OpraHU3MOB: TeMIlepaTypa, CBeT, BIaXHOCTh. [IpakTuueckoe 3austue «L[Bet u Terno» (KyOuKHU Jbaa
B3BECHUTD, MOJOXKUTH B yamiku [lerpu Ha pazHouBeTHy0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO —
KTO ObIcTpee pactasii). [Ipaktuueckoe 3anatue «Uto pacTBopsieTcs B Boje» (dKCIEepUMeHT <« KUaKuii
nomy). [Ipaktuueckoe 3anstue «JAuddysus Bemects B Bose (pacTBopsl)y», «JIBrkeHHE pacTBOPOB 1O
nBeTky». llpaktuueckoe 3aHsTHe «Jlex mmaBaer B Boje (aiicOepru, 3amep3aHue BOJIOEMOB)».
[IpakTueckoe  3anatue «Jlex mpu  3amep3aHun  pacmmpsercs»  (pa3pylleHHE  KaMHs
(mouBooOpazoBaHue), 3aMep3aHue KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH MPUCIOCOOJIEHUS KUBBIX OPTaHW3MOB K a0MOTHYECKUM (haKTOpam.
[TpucnocoOneHnss K OCHOBHBIM a0MOTHYECKHUM (hakTopam: TeMIleparypa, BJIAXHOCTb M  CBET.
[Ipaktuueckoe 3ansarue «lllyba» (kyOWku Ibla 3aBepHYTh B pa3HBIM MaTepuall, B3BECHTH).
[TpakTueckoe 3aHsTHE «IIUrMEHTH) (MOXHO pa3/IelUTh Ha BaTMaHE KPAacUTENH U3 (HJIOMACTEPOBY.
[TpakTrueckoe 3ansTue «Kak )KMBOTHBIE IJ1aBatOT B BOJIE» (DKCIEPUMEHT C MUIIETKOM ).

HccnenoBarensckue paboThl «BrnusiHue cBera (Teruia, BIaKHOCTH, COCTaBa MOYBBI) HA PACTEHUS
B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBHIX» (Ha JOCTYITHOM MaTepuale).

3. Bzaumooeticmeus scugwlx opeanuzmos (8 uacoe)

buotnueckue (dakTtoppl. 3aKOHOMEPHOCTHM Pa3BUTHS  MEXKBUIOBBIX  B3aMMOOTHOIIEHHIA.
KonBomtonust  (XMITHUK-)KEPTBA; IMAPA3UT-XO3SIMH) OBOJIONMS  CTPATETHil  JOOBIBAaHHS  IHIIH.
ConmansHocTh. Bunbi-Bcenennpl. Ilepedyensr pacrenmiiBpenurteneir. HcciemoBarenbckass pabora
«Habnronenust 3a B3aMMOOTHOIIICHUSIMHU JKUBOTHBIX TP JOOBIBAHUH MHINK (KOPMYIIKU 7Sl ITUT, JUIS
TOPOJACKUX WJIA CEThCKHUX XKMBOTHBIX). BeO-kameprr». MccnenoBarensckas padora «Pacnpoctpanenne
BUJIOBCUHAHTPOIIOB B HAIlIEl MECTHOCTW.

4. Yenosek 6 rcuznu pacmenuii u yxcueomnuix? (12 uacoe)

AHTponorennsie Gaktopsl. [IpaBaa iu, 4To MepBOOBITHBIE JTIOAH KUITU B TAPMOHHUH C TIPUPOJIOH.
OpoManiHuBaHUe U MPUPYUYEHUE )KUBOTHBIX U PacTeHUU. 3aueM cracaTh BBIMUpPAIOIIME BUABI, KaK 3TO
nenath. KynbTypHBIE pacTeHUs W WX JuKHe mpeAkd. [loueMy BakHO UX coxpaHsaTh. PazHooOpasue
KyJbTYPHBIX PAaCTEHUN U MX 3Hau€HUE B )KU3HU yenoBeka. KpacHas kHura Bamei teppuropun. Oco6o
OXpaHsieMble TEeppUTOpHH, 3amoBenHUKH Poccum u mupa. Ilpaktuueckass paborta «PaznooOpasue
KYJbTYPHBIX PACTCHH B BallIEeM PETHOHEY.

HccnenoBatenbckas pabdora «BiusHue aHTpONOTeHHBIX ()aKTOPOB HAa pa3BUTHE PACTCHUH B
ropo/Jie/HaCEIEHHOM ITYHKTE).



Dxkckypceust/mpaktudeckas padota «OOIIT B Bamem pernoHe — yHUKaJIbHBIE 00BEKTHI TPUPOIBI.
5. Ikonozuuecxkue nuwu (12 uacos)

buocdepa — onHa u3 BakHeHmux 060104ek 3emid. UTO Takoe «IKOJIOTUYECKHE HUIIN» M KaK
orn popmupyrotcs? opMupoBaHKE 3HAHU 110 OHMOPa3HOOOPA3UIO KUZHEHHBIX (HOPM, TTOBEICHIECKUX
MPUCTIOCOOICHUH, MOAU(UKAIMOHHAS HW3MEHYMBOCTH (Ha 0a3oBOM ypoBHE). PactutenbHbIC
COO0O0IIIeCTBa M KX TUIBL. Pa3BUTHE U CMEHBI pACTUTENIBHBIX COOOIIECTB.

HccnenoBatenbckue pabOThl «DKOJOTHYECKUE HUIIA BOKPYr TeOs — ommcaHue (HaKkTopoB
OKpyXkaroriei cpenbi». Mccrnenoparensckue paboTel «DeHoMOTnYecKue HaOIIOICHIS .

Moayab «OcHOBBI pacTeHHeBOACTBa» 7 Kiaacc (34 yaca)
1. Beeoenue 6 pacmenuesoocmeo (1 uaca)

Yro-Takoe pacTEeHUEBOJCTBO: OCHOBHBIE (DaKTOPHI BBIPAIIMBAHUS pacTeHH. VIcTopus pa3BuTHs
arpoxumMudeckux 3HaHui (padotel M.B. JlomonocoBa, FO. JIubuxa, byccenro, B.B. [lokyuaeBa, K.A.
Tumupssesa, [1.A. Koctoruesa, [I.H. [IpsaumnnkoBa u ap.). [Ipaktuueckas padota «bouka JInbuxay.
2. Aepomexnuueckuii Ikcnepumenm (3 4acos)

[IpaBuiia OCTaHOBKM arpo’KCIepUMEHTOB. [locTaHOBKA 3KCIEPUMEHTOB C pacTeHUsIMHU. Bri6op
TEMBbl, COCTaBJICHME THIIOTE3bl, LEJIM M 3aJa4 DKCIEPUMEHTa I10 BBIPAILMBAHUIO DPACTEHUN B
KOHTpoupyemon cpezne. KoHTponu, NOBTOPHOCTH, IpoBeldeHUE dKcrnepuMmeHTa. IlnanupoBanue
skcnepuMenTa. OlneHka pe3ysbTaToB 3KcnepuMeHTa. MccnepoBaTtenbckas pabora «DakTopsl,
BIIMSIONINE HA MPOPACTAHUE CEMSIH (POCT MPOPOCTKOB)».

OcBocHME TEXHOJIOTMH KPYIJIOTOJAUYHOIO BBIPALMBAHUS CAJIATOB U MUKPO3€EICHU
B KOHTPOJIMPYEMBIX MCKYCCTBEHHBIX yciioBUsAX. COOp yCTaHOBKM Ul BBIpAllMBAHUSI PACTEHUH B
KOHTPOJIMPYEMBIX YCIIOBUSX.
3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (10 uacoe)

Bopa. PactBop. BbITsbkKKa. AHMOHBI, KaTHOHBI, 3JIEKTponpoBoaHoCcTh U pH pactBopa. Poiib
XUMHYECKHX JJIEMEHTOB B MNUTaHUU pacTeHuil. llomyueHue nUTATENBHBIX BEUIECTB PACTEHUSMHU.
[TpakTuyeckas pabota «CxeMbl MUTATENbHBIX pacTBOpOB. Pacuer 103 ynoOpeHui JUIsl MUTaTENbHBIX
pacTBOPOBY.

VY nobpenus: opraHndeckue, MUHEpajIbHble, MUKpOOHOIornyeckue. Tunbl MUTaHUS pacTEHUIL.
Bo3nymHoe u MuHepanbHOE (KOpHEBOE) NuUTaHUE pacTeHuil. TpaHCHOPT NUTATENbHBIX BELIECTB
pacTeHHil: BOCXOIAIMA W HUCXOAAMMI Tok. Baxueimme kamuitHble, (ocdopHble U a30THBIE
ynobpenusi, ux cBoiictBa. IlpocTele M cnoxHble ynoOpenus. Ilpaktuueckas pabora «llpaBuna
cMmemnBaHus ynoopenuit» [lpaktuueckas padota «lIutaHue pacTeHHil: TEXHOJIOTUS MPUTOTOBJICHUS
MUTATENbHBIX PACTBOPOB I Pa3HBIX KYJIbTYpP».

Poct u pa3BuTHE pacTeHuil: ITanbl OHTOreHe3a, (aKTOphl, BIUSIOIINE Ha POCT pacTEHUIl: CBeET,
rycToTa MOocaJoK, nuranue, cyocrpar. [Ipaktudeckas padora « MOHUTOPUHI MUHEPAIBHOTO MUTAHUS
pacTeHHI».

Oco0eHHOCTH MHUTAaHUSA PAacTEHUN a30TOM. A30T U €ro 3HayeHHe B >KU3HU pacTeHui. dopmbl
a30Ta U X MPEBpaIlEHUE B TIOYBE.

Uctounuku ¢ocdopa mns pacrenusa. 3HaueHue (ocdopcoaepkalux COSTUHEHUH B KIIETKE.
Posb Makpospruueckux coeinHeHui hocdopa B 3HEPreTHuecKkoM oOMeHe.

BnusHue kanus Ha (u3MUeckue CBOWCTBAa MPOTOIUIa3Mbl, Ha (DEPMEHTHI YTIEBOJIOPOAHOIO
oOMeHa, cuHTe3 0enkoB U Jip. Ponb kanus B moJyiep>kaHUM MOHHOTO OajnaHca B TKaHSAX, B MPOLECCcax
CaMOPETYJISILINH.

Perynaropnas u cCTpyKTypooOpa3zoBaTeibHas poOJIb KalbLus. YdacTHe B 00pa3oBaHHU
KJIETOYHOM CTE€HKH, MOJIEP>KaHUU CTPYKTYpPbl MEMOpaH U PEeryJAlus UX IPOHUIIAEMOCTH.

3HayeHue MarHus B MeTa0onu3Me pacTeHuil. Marnuii B cocraBe XJOpodmiia, CXOJCTBO
XJI0po(UIIIa ¥ TEMOTJI00MHA KaK CBUJETENLCTBO €IMHCTBA OPraHUYECKOT0 MHpA.

Cepa 1 ero OCHOBHBIE COEAMHEHHUS, UX POJIb B CTPYKTYpHOM OpPraHM3allid KIJIETKH, y4acTHE B
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

MuxkposnemenTsl. llpencraBieHuss 0 polIM MHUKpPO3JIEMEHTOB B MeTabOIM3Me pacTeHUil.
OCO0EHHOCTH TOCTYIUICHHS] MHKPOXJIEMEHTOB B pacTeHus. CHUHEpru3M M aHTaroHU3M 3IIEMEHTOB
IIUTAaHUs PACTECHUN.



PacturenbHas OMarHoCTMKAa W METOABI HACHTH(QHMKALMKM HEAOCTATKAa/M30BITKA 3JEMEHTOB
nutanus. [IpakTrueckas pabota «PactutenbHasi TUarHOCTHKAY.

HccnenoBatensckas pabora «OLEHKa COCTOSIHMS KOMHATHBIX pacTeHMH, pacTeHHl Ha
IIKOJIbHOM TEPPUTOPUH, YCTAHOBKA IPUYMH MTaTOJIOTUYECKUX COCTOSHUN (TIpU HAIMYHH)».

HccnenoBatenbckas pabora «OreHKa BIMSAHUSA Pa3IMYHbIX 3JIEMEHTOB HAa COCTOSIHUE PACTCHUH
(cocTaBiieHHE PA3IUYHBIX IOJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3aujuma pacmenuii (2 uaca)

[lonarue o perynstopax pocta pacteHuil. CTUMYJIATOpPBl pocTa — (PUTOrOPMOHBI (2yKCHHBI,
ru00epeIIMHbI, TUTOKUHUHBI). UHrHOUTOpHI pocTa pactenuii: 1. mpuponansie (aOCHu30Bas KUCIOTa U
HEKOTOpble (PEHOJIbHBIE BellecTBAa (MKyMapoBas, KOpUYHasl, CaJIMLMIOBas K-Thbl), 2. CUHTETUYECKHE
(Mop(hakTUHBI, peTapAaHThl, Ne(POIHAHTHI, JIECHUKAHTHI, repOouuab). OUTOMOHUTOPHUHT U OLEHKA
cocrosgHuss  pacteHuid.  CoBpeMeHHble  crnocoObl ~ MoHuTOpuHra. Ilpaktuyeckas  pabora
«DUTOMOHHUTOPHHT M OIIEHKA COCTOSHUS pacTeHnid. COBpeMEHHBIE CLIOCOOBI MOHUTOPHHTAY.

HccnenoBatensckas paborta «BiusHue rerepoaykcMHa Ha HpopacTaHue (POCT Ha pas3HbIX
CTaJusIX, B PA3HBIX YCIOBHUX) Pa3IMUHBIX PACTCHHID».

3amurTa pacTeHUi OT BpeauTesei: ocHOBbl Ouomerona. [Ipaktuueckas pabora
«MHCceKTapuu: paBUIIa M YCIIOBHSI pa3BEACHUS TIOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougeHHasn Kyabmypbl, UX NPUMEHEHUE 6 6bIPAUUGAHUU PACMEHU.
Duszuonozusn pacmenuit (4 uaca)

Bopnnas, mecuanass ¥ MOYBEHHAsl KyJbTYpbl, WX NPUMEHEHUE B BBbIPAIIMBAHUM PACTCHHM.
[TpoBenenue Bozabl B KOpHE U crediie pacteHuid. [Ipaktuueckas pabota «KopHeBoe 1aBiIeHHE.

BoxaHblii pexuM pacTeHUil: CTpOCHHE YCTHHUIL: (aKTOPHI, BIMSIONIME HA HMX PACKPBITHE U
3aKpbITHE. 3HAUCHHE MEXaHU3Ma PEryJsILMM HUCIapeHus Biaru pacteHueM. [Ipaktuueckas pabora
«IIpuroroBnenue npenapara yCTbHIl METOJIOM CIIEIIKA».

HccnenoBatensckue paloThl: «BiusHue ycnoBHH coaep)kaHUs pAacTeHHH Ha KOJIMYECTBO
YCTHUID.

doTocuHTE3 — YHUKaJbHBIN mporecc pacteHuil. TemHoBas M cBeToBas (as3bl (POTOCHMHTE3A.
3naueHue (OTOCHMHTE3a U1 JKUBBIX oOpraHu3MoB. [IpakTudeckass pabotra «DyHKIMOHAIbHAS
JIMarHOCTUKA PAacTeHMH MO aKTUBHOCTH XJoporutactoB» MccnenoBarenbckas paborta «OnpezneneHue
xyopopumia A u b, onieHka (pOTOCHHTETHYECKON aKTUBHOCTH PACTEHUN U (PaKTOPOB, BIMSAIOIIMX Ha
HEey.

@dakTophl pocTa pacTeHUH: BoO3AyX M adpauus. [loa3zeMHOe nbIXaHHWE pACTEHM: COCTaB
MOYBEHHOTO BO31yXa, razooOMeH. ['a3000MeH mpu OecriouBeHHOM BbIpalIMBaHUU. [IpakTHueckas
pabora «Anspanusa, CO2 u O2. [Ipixanue pacreHuit». Ilpaxtuueckas paborta «/IpixaHue pacTeHUI:
OLICHKA MHTEHCUBHOCTH JbIXaHUs PACTEHUH U IIJIOJOBY.

Uccnenosarenbckue paboTsl: «BausHue cnocoba BbIpaniuBaHus (CocTaBa MUTATEIbLHONW CMECH,
CXEMBbI BHECEHHUSI) Ha POCT U PA3BUTHUS PA3TUYHBIX PACTEHUII.

6. Kynemypnote pacmenusn. Cospemennvie acnekmut cenexyuu (10 uacos)

Kak wyenoBek cran ucnosb3oBatek pacteHus? CBs3b pa3BUTHs LUBWIM3ALMM 4YEIOBEKa U
ofgomamiHuBaHusa pacteHuil. Jlomectukamusa. Jluckyccusi «JlomecTukanus, BCe JIM pPacTeHUs U
JKUBOTHBIE, KOTOPBIE JKUBYT PSIIOM C YEJIIOBEKOM MM OJJOMAITHUBAIOTCA? MOXKHO JIM CUMTATh TapakaHa
0JIOMAIlIHEHHBIM KUBOTHBIM ?»

HacnencTtBeHHOCTh M M3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OpPIaHHU3MOB.
W3menunBoctb. Buael mamenumBocth. Ilpaktnueckas pabora «MoaudukalnoHHas HW3MEHYUBOCTD
(JIMCTBS, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — MaTepuanbHbIi HOCUTENIh HACIEACTBEHHOCTH U U3MEHYMBOCTU. HyKIIeMHOBBIE KHUCIOTHI.
Jlokanu3anus reHeTuyeckoro marepuana B kinerke. [lenenue knerok. Perumkanus JJHK. OcnHoBHas
norma MoJieKyssipHoit 6uonorun. Tpanckpunuus. Tpancisius. Myranuu. [Ipaktuueckas padota «I'en
— MHCTPYKIUS 10 cOOpKe KJIETKU (Ha Oucepe miu KOHCTpyKTope)». [Ipaktnyeckas padora « MyTarus
Ha OytepOpone (1000l OOBEKT M3 MpenblAyIiel paboThl, T U3MEHEHUE WHCTPYKIIMU TPUBEIET K
U3MEHEHMIO BHEIIHETO BU/1a 00BEKTa)».



OddekT OyTHUIOYHOTO TOPJIBIINIKA U TeHETHYECKOe pazHooOpasue. Uto Takoe renOaHk? 3auem
COXpaHATh TEHETHUYECKHE pecypchl pacteHuil? OCHOBHBIE CHOCOOBI COXpAaHEHHS T'E€HETUYECKHX
pecypcoB pactenuii (€X Situ u in situ).

3nayenue pabor H.U. BaBuioa. 3akoH TOMOJOTMYECKHX PsIOB. LIEHTpHI MPOMCXOXKICHUS
KyabTypHbIX pactenuii H.M. BaBumoBa u I1.M. XykoBckoro. Ilpaktudeckas pabora 1o rpymnmnam
«OTKyza Ha HalIMX CTOJIaX (PPYKTHI/OBOIIN/3TAKI.

OcHoBHble MeTonAbl cenekuuu. ['ubpuamuzanus. Popmbel or6opa. OCHOBHBIE HampaBICHUS
CCJICKIINH: YIIyYIIEHUE YPOXKANHHOCTH, YCTOWYMBOCTA K OMOTHYECKUM WU aOMOTHYECKHM (hakTopam.
[TpakTrueckas pabota «BoipamuBaeM ropox. Kak mpoBecT ckpeluBaHue y ropoxay.

Ecte nm xu3Hp B mpoOupke? buoTexHosorusi KyJlbTypHBIX pacTeHuil. McciemoBarenbckas
pabota «BrIpanuBanue pacteHuil B mpoOupke» (MOKHO BOCIIONIB30BATHCS pe3yIbTaTaMu MPEIbITyIINX
AKCIIEPUMEHTOB I10 COCTABJICHUIO TUTATEIbHBIX PACTBOPOB AJIsl PACTEHUI).

Kak wuyenoBek Moxker wmoaudunupoBats pacteHusi? [‘eHernueckoe penakTUpOBAHUE.
CoBpeMeHHbIE MOAXOAbl U JOCTHKEHMSI T€HETUUYECKOTO PEeNaKTHUpOoBaHUS pacTeHuil. IIpaxkTuueckas
pabota «['eHOMHBIE HOKHHUILIBI
(MonenmupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumensnasn npodykyus. (4 uaca)

Hanzemuble u noja3eMHble opranbl pacteHuid. [loOer m BHIOM3MEHEHHBIM NOOEr pacTeHui.
Crioco0ObI pa3MHOXKEHHS PACTCHHA.

[lonatne o KadecTBE MNPOAYKTOB nHTaHUsA. [IpoOieMbl KOHKYPEHLMH OTEYECTBEHHBIX
IPOJAYKTOB IUTAaHUS C UMIOPTHBIMU. JIOrMCTHKAa [IOCTaBKM U CpPEICTBA COXPAHEHUS IPOTYKTOB
nutanus. [Ipaktudeckas padora «IIpenensno nonycrumele konueHtpauuu (I1IJIK) 1 meronsl kKoHTposs
0€30MaCHOCTH PaCTUTEIbHBIX MPOAYKTOB ITUTAHUSY.

Mukpo3eneHb: MOJIe3HOCTh M TexHonorusa. MccnenoBatenbckas pabora «OleHKa KadecTBa
BBIPAIIEHHON MHUKpPO3eJIeHN» (JINOO CBOs, TMOO U3 Mara3mHa).

XUMHUECKHI aHanmu3 HPOAYKIUH. OcHOBBI CIeKTpo(oTOMETpUH.
[Torenunomerpus. Xpomarorpadus. [Ipaktuueckas pabora « MeTobl OLIEHKHU KaueCTBa paCTUTEIbHOM
IPOAYKIUH: XpaHEHHE U COXPAHHOCTb MUTATENBHBIX BEIIECTBY (110 JOCTYITHOMY 000PYAOBaHUIO).

Uccnenosarensckast pabora «Onpenenenue ButamuHa C MeTonoM oOpaTHOrO TUTPOBAaHHUS B
II0J]aX Ha Pa3HOM Cpoke (crocobe) XpaHeHHsI.

MonyJb «buorexHosiorus» 8 kiaacc (34 yaca)
1. Buomexnonozus (2 uaca)

[TonsiTHE OMOTEXHONOTHH. 3a4eM YelOBEKY OMOTEXHOJOTHH, B YeM HX MPEUMYIIECTBO Mepe.
XUMUYECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHUHN: TIPOMBIIIIEHHBIE MUKPOOPTaHU3MBI,
KIETKA W TKaHU pACTEHUH, >KMBOTHBIX M 4YelOBeKa, Ouokaramu3aropbl. [Ipaktuyeckas pabota
«IIpumMepsl TpUMEHEHHUsT OMOJIOTHIECKHX O0OBEKTOB B TBOCH JKHU3HIY.

Coipbe i1 OMOCHMHTE3a W OLIEHKAa ero OMOJOrHuYecKod IEeHHOCTH. OCHOBHBIE HCTOYHUKH
yraepoaa, a3ora, (ocdopa, MUKPOIIEMEHTOB. McciaenoBanne HOBBIX MCTOYHHUKOB CHIPBS (BKITFOYAS
BONPOCHI €ro MpeIBapUTENbHON 00paboTKH), pa3padOTKa HOBBIX MUTATENBHBIX CPEll, B TOM YHCIE
BKITIOUAIONTUX OWOCTHMYJIATOPBI W JPYTHE JJIEMEHTHI YIPABIICHUS W ONTHMH3AI[UU IPOIECCOB
OnocuHTe3a. MeTobl ONITUMU3ALINY TUTATETIBHBIX CPE/I.

2. Muxpoouonozus (6 uacos)

[TonoxkeHne MPOKapHOTOB B CUCTEME OpraHnmuecKkoro Mupa. CTpoeHne 6aKTepuanbHON KIETKH.
Knaccudukanust 6axrepuit. Mopdomnorus Oaktepuii. IIpocTeie W CIIOXKHBIE METOIBI OKpaIIMBaHUS
Oaktepuii. ®usnonorus OakTepuii: MUTaHKUE, IbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen  (9kcTpemMo(mIBHOCTh, OCOOCHHOCTH  cTpoeHust  kjeTku). JlaboparopHas  pabora
«DukcupoBaHHble mpemnaparbl  Oakrepuil. OmnpeneneHue QGOpMBI  TPEUIOKEHHBIX  KYJIBTYP
MHKPOOPTaHU3MOB, MCTIONB3YsI MPOCTOW METOJ okpackm» JlabopaTtopHas pabora «OmnpeneneHue Tvra
KJIETOYHOM CTEHKH METOJIOM OKpalluBaHus 1o ['pamy» (IIpu HaIHM4UU PEaKTHBOB).

MonouHokucinoe u crnuproBoe OpokeHue. dororpodHble W XemMoTpodHBIE OaKTEPHH.
Kunerndeckoe omnucaHue Mpoiecca pocTa MHUKPOOPTaHM3MOB. DKCIOHEHIMAIbHAS MOJENb POCTA.



Kuneruka rubenu wmukpoopranuzMoB. JlabopatopHas pabota «[IpurotoBrnenue NpUKU3HEHHBIX
IpenapaToB MOJIOYHOKHUCIBIX OaKTEPHiD».

[TaTtorennsie 6akTepun. UyMHas majqouka U yepHasi CMEpTh, OOTYJIN3M, CTONOHAK, TyOepKyies.
Hctopus 0oprObI ¢ OakTepranbHbiMu MHGeKksMu. Jlabopatopnas pabora «IloceB cMbiBa ¢ pyk Ha
yamku [lerpny». JlabopatopHas padota «BeineneHue 4ucToi KyIbTyphl OakTepuii. MeTo pa3BeIeHHIA.
Metox wucromatoniero mrpuxa». Jlabopatopuas pabora «Mopdonornyeckas XapaKTepHUCTHUKA
BBIJICJICHHOW YHCTOM KYJIBTYphI: XapaKTepUCTHKA KOJIOHUH, popma OaKTepHil, TUI KJIETOYHONU CTCHKUY.

Boiina OeckOHEYHOCTH: AHTUOMOTHKM TpPOTHB  Oakrepwil. MeXaHU3MBl  JIEHCTBHIA
aHTUOMOTHKOB. MexkiieTouHass KoMMyHuKauus Oakrepuil. UyBcTBo kBopyma. Jlaboparopnast paborta
«CpaBHeHHE pocTa MHUKPOOPraHM3MOB Ha 4Yamke O0e3 W ¢ J00aBieHHs aHTHUOMOTHKOBY»
UccnenoBarensckas pabora «Ilouck MUKpOOpPraHM3MOB  OONAJAalOIIUX  AHTArOHHUCTUYECKOM
AKTUBHOCTBIO».

[Ipumenenue Oaktepuit uyenoBekoM. Kunernyeckoe omnucaHue OWOCHHTE3a MPOAYKTOB
MHUKpoOpranmzMamu. bakrepun, KOTOpble MOTYT pasjaraTh IUacTuk. VcciemoBarenbckas pabota
«Bpi1eNIeHrEe MOJIOYHOKHUCIBIX 0aKTEePHil, UCCIeIOBAaHNE UX AKTUBHOCTUY.

MukpoopranusmMbl B arpoOMOTEXHOJOrMH. VCKycCTBEHHBIE accolUMaluu pacTeHH ¢
Mukpoopranusmamu. Mccnenosarenbckas pabota «Beiaenenue 0akTepuil moae3HbIX A1 PACTEHUNY.

3. Jykapuomuueckue opzanuzmul 6 OuomexHo02uu (njiecHegvle 2pudsl, OpoxciHcu, 6000pocau) (6
uacos)
[1necHeBbie TpUOBI MPOAYLEHTHI OMOJIOTHYECKH aKTUBHBIX BEILIECTB.

OO0miast xapakTepUCTHKA IPOXKEH caxapoMuieToB. MCTOpusi HCIONB30BaHUS APOXOKEH B
TPaJIULIMOHHON OUOTEeXHONOTUU. TEeXHONOTMU BHHOJENUS U XJIeOOINedeHus, ClelnuaIn3upOBaHHbIC
pacel apoxokei. Metabonu3m aposxokeil. Peakuusi cnmproBoro OposkeHus. JlabopatopHast pabota
«IToncuer knerok apoxokelt B kamepe [opsieBa». JlaboparopHas padora «OOHapy)eHHE MPOTYKTOB
CIHPTOBOTO OpOKEHHS: ATHJIOBOTO CHHpPTAa M YIJIEKHCIOro ra3ay. lloiydeHue BTOPHUYHBIX
MeTaboNMUTOB B JApoxkxkax. Jpoxoku Kak mpoayleHThl OuoTornuB. [lomydeHue meneBbIX OENKOB B
JIPOAOKAX.

OCOOEHHOCTH BEreTaTUBHOI'O U TIOJIOBOIO Pa3MHOXKEHMS Y JPOXKeH, 3HaueHHe H3YydeHUs
MUTO3a W IMTOKWHE3a JUIsI ONTHUMHU3AIMU TPOIECCOB KYJIbTUBUPOBAHUS JIPOXIKEBBIX IITAMMOB,
MOHMMAaHUS IPUYUH MMaTOTEHHOCTU APOXKKEH U rpuboB, MOUCKa MUILIEHEH (QYHTUIIUIOB U pa3pabOTKU
HOBBIX JIEKaPCTBEHHBIX IpernaparoB. JlabopartopHas padota «HabnroneHne pa3sMHOKEHUS TPOAOKEBBIX
knetok». [Ipaktudeckas pabora «llomyuenue TBopora u kedupa Ha OCHOBE MOJOYHOKHUCIBIX
Oaxtepuii». IlpakTnueckas pabora «OCHOBHbIE BHIBI KBaca W HUX XapaKTepUCTHKa» «JIpoxoku u
MOJIOUHOKHUCIBbIE OakTepuy, MpHUMEHsSEeMble g TpPOU3BOACTBa KBaca». I[IpakTudeckas paboTa
«CpaBHUTENBHBIA aHAIU3 PAa3BUTHUS APOXIKEH B adpOoOHBIX U aHA’pOOHBIX ycloBuUsAx». IIpakTuueckas
pabora «MeTonbl OLIEHKH CBOMCTB XJeOOMeKapHbIX Apoxoked. (OcoOeHHOCTH TMPUMEHEHUS
IIPECCOBAaHHBIX, CYIIEHbIX U MHCTAHTHBIX Apoxkei». Mccnenoparensckas padora «BiausHue pusuko-
XUMHUYECKHX (PaKTOPOB Ha KayecTBO OMOTEXHOJIOTMYECKOW MpoAyKIHH (KBac, kedup, Cbip, Xjed u
Tp.)».

Bogopocnu — mepcneKTUBHBI  OOBEKT JJIsi TMPOM3BOJACTBA O€lka M YIJIEBOJOB.
buorexHomornueckue MeTOAbl OYMCTKH TBEPJBIX, JKUJIKHX OTXOJOB M Ta3000pa3HBIX OTXOJ0B
npou3BoACTB. CToYHBIE BOJBI. CXEMBbI OYUCTKU. BHOQUIBTPHI, a3pOTEHKH, METAHTEHKH, OKCUTCHKH.
AKTUBHBIN W U BXOJSIINE B HETO MUKPOOPraHu3Mbl. Vcronp30Banme BOIOPOCIEH B OUUCTKE CTOYHBIX
BoJI. MccnenoBarenbckas pabora
«Brusuune puzuko-xumudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (4 uaca)

HacnencTBeHHOCTs M HM3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKHUBBIX  OpPraHU3MOB.
W3menunBocth. Buael m3menumBocth. Ilpaktuueckas pabora «MoaudukalmoHHas HW3MEHYUBOCTH
(JIUCTBS, UTOJIKM C OJTHOTO JIEPEBA)».

I'en — MaTepuaIbHBIA HOCUTENb HACIECACTBEHHOCTH U U3MEHUNBOCTH. HyKI€MHOBBIE KUCIOTHI.
Jlokanuzauusi reneruueckoro marepuana B kierke. Jlenenue kinerok. Permmkauus JJHK. OcHoBHas



JIOTMa MOJIEKYJIsipHOM Ounosnoruu. Tpanckpumius. Tpancmsusa. Mytamuu. [Ipaktuueckas padota «I'en
— MHCTPYKIUS TI0 COOpKe KJIETKU (Ha Oucepe win KOHCTpyKTope)». [IpakTudeckas pabora «Myrtanus
Ha OytepOpone (000N OOBEKT M3 Mpenbiayliel paboThl, I U3MEHEHHE WHCTPYKIMH TPHUBEACT K
M3MEHEHUIO BHEIIHETO BUA OOBEKTA)».

5. Bupyconozus. (3 uaca)

[TonoxxeHnue BUPYCOB B cucTteMe opraHudeckoro mupa. CTpykTypa MU XHMHUYECKUH COCTaB
BupycoB. Knaccudukanus Bupycos. Penpoaykuust Bupycos. [IpocMoTp noKymeHTanbsHOTO (puiabMa o
BUpYCax.

Bupycsr - Bo30ymuTenu nndekunonHsix Oonesneil. OukoBupychl. bakrepuodarn:
CTpOeHHE, CBOKCTBa, mpuMmeHeHue. [IpakTmueckass pabota. «Meton pasBeneHmit» I[lpakTHueckas
pabota. «TurpoBanue 6akreprodaros». buonorunaeckue MeToasl GOPHOBI C BUPYCAMH.

6. 'ennasn unsicenepus u ouomexnonozuu. (4 uaca)
OcHoBbl TeHHON nHXkeHepuu. Bekropa. Cnenuduueckue pepmentsl Oakrepuil. [IpakTuyeckas
pabota «DHIOHYKIIea3bl PeCTPHUKIUH (paboTa ¢ HyKJICOTHIHBIMHU TIOCIICIOBATEIIBHOCTIMU Ha Oymare)y.
buorexHonorun mnpoaykiuu OeIKOB B OaKTepUANbHBIX KyJbTypax. JlOCTH)KEHHS TE€HHOU
MHXEHEPUU U OMOTEXHOJIOTUH.
CRISPR/Cas — cucTeMa aganTHBHOIO MMMYHHTETa OaKTepUil U apXei.
[MpakTrueckas padota «['ennbie HOkHHIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I'MO. Metoapl nonyuenust 'MO. Urpa-guckyccus «Boiurpaii rpant Ha coznanue ['MO».

7. Buomexnonozuu 6 sxcusomnoeoocmee (4 uaca)

JlomecTukanusi OCHOBHBIC JIOMAallHUE JKMBOTHBIC; COBPEMEHHBIE JKCIEPUMEHTAaX IO
JIOMECTUKAIIMM KUBOTHBIX (JUCHUIA, HOPKA M Jp. — OSKCIEPUMEHTHl HAy4YHOW IIKOJIbl aKaJeMHKa
bensepa). Huckyccus «/lomecTukanusi, BCE JIM pPacTEHUS] M >KUBOTHBIC, KOTOPHIE KUBYT PSIOM C
YeJIOBEKOM UM OJOMAIIHUBAIOTCS? MOXKHO JI CYUTATh TapakaHa 0JI0MAlTHEHHBIM )KUBOTHBIM?».

CoBpeMeHHbIE METOJbI B JKHUBOTHOBOJICTBE: TpaHCIUIAHTAIUsl SMOPHUOHOB, XHMEpPHBIC
JKUBOTHBIE, KIIOHHpoBaHHUe. [IpakTuueckas pabota «MeToanka KIOHUPOBaHUS (MOAECTMPOBAHUE Ha
Oywmare).

OcHoBHble 0O0JIE3HH >KUBOTHBIX M POJb IMATOT€HHBIX MHUKPOOPTaHU3MOB M MApa3UTOB B
pa3BUTHU 3a00JIEBAHHMI JOMAIIHUX >KMBOTHBIX M OCHOBHBIX Mepax OOphOBI C HUMHU; POJIb MOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me JKUBOTHBIX. [lomoxutensHoe u 1000YHOE (OTPHULIATENHHOE)
BO3JICUCTBUM aHTUOMOTHKOB Ha OPTaHMU3M B XOJI€ JICUCHUS KMBOTHBIX; L€ U 3aJa4d BETECPUHAPUH.
buotexnonoruss kopmoBbIX mpenapatoB. I[Ipaktudeckas pabora «CocTaBieHHE pallioHa TUTAHUS
KUBOTHOTO, pacyeT pacxoJoB Ha cojepxaHue». MccienoBarenbckas padora «OleHka KadecTBa
MOJIOYHOU MPOAYKITUNY.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacoes)

OcHoBHble MeToabl cenekuuu. ['mbpuamszanus. Popmbl or6opa. OCHOBHbIE HaIpaBIIECHUS
CENIEKIUH: YIy4lIeHne YpOo>KalHOCTH, YCTOMYMBOCTH K OMOTHYECKHUM U aOMOTHYECKUM (aKTopam.
[TpakTiueckas pabota «BsipamuBaeM ropox. Kak mpoBecT ckpeluBaHue y ropoxay.

OCHOBHBIE TOAXOJBI CENEKIUH U OMOTEXHOJOTWU KYJIbTYPHBIX pacTeHud, [ubGpuausamus,
OTHaJieHHass TUOpHUAW3aIUs, WCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopmalus, MyTareHes,
TeHETUUYECKOE peaakTupoBanue). Mcropus cenekuuu B Poccun n Mupe, HCTOpUS pa3BUTHS BaXXKHEUILINX
COpPTOB KYJbTYPHBIX PAaCTEHHM.

Kak yenoBek MoxkeT MoauduuupoBaTh pacteHus? I'enHas uHXeHepus pacteHuil: Uto Takoe
reHeThyecKass MHkeHepus pacteHuil. TpaHcrennble pacteHus. Metoasl nomydenus. OOpa3oBaHue
omyxoied y pacreHuid. ArpoOakrtepuanbHas Tpanchopmanus: Ti-rumasmuael. [enst  T-JTHK.
MonekynsipHO-TeHETUUECKHEe  MEXaHU3Mbl  TpaHchopMmanuu. ['eHeTHueckoe  pedaKkTHpOBaHUE.
CoBpeMeHHbIE MOAXOABI U AOCTHIKEHMSI T€HETHUUYECKOTO PENAKTHUPOBaHUS pacTeHMi. lIpakTuueckas
pabota «['eHOMHBIC HOKHUIIBI (MOaearpoBanue padoTel cuctembl CRISP-Cas).

Ectb 1 %u3Hb B IpoOupKke? BHOTeXHOMOTHS KYJIBTYPHBIX PAaCTCHUH.



UccnenoBarenbckas pabota «BwipammBanue pacTeHud B MpoOWpKe (MOXKHO BOCIOJIB30BATHCS
pe3ylbTaTaMd  TPEIBIIYIIAX 3KCICPUMEHTOB 10 COCTaBICHUIO MUTATEIBHBIX PACTBOPOB  JUIS
pacTeHUum )».

Moayab «MoJiekyJIsipHble 0CHOBBI (PM3UO0JIOTHH U (hapMaKoJIorum» 9 Kiacc
(17 uacos)
1. Duzuonozuueckasn xumus. (5 uacos)

Beenenne. buorennsie anemenTtsl: opranorensl: O, C, N, H. AktuBHBIE POPMBI KHCIOPOAA, UX
MOJIyYeHUE, HEUTpanu3anus.

MakposieMeHTBI: IPOLEHT COJCpPKAaHUsI B OpraHU3Me, BhIMONHAEMas (PyHKLUS, COEpKaHUE B
npoaykrax nutanHus. Caz2+ - cBs3bIBarolue OENKU, JENOHWPOBAHHME KaJIbLIUS, PETyJALHS YPOBHS
KaJbllUg B OpraHu3Me: TOpMOHBI mouek. Mg — crpoeHue Xiopoduiia, ero akTUBALUS COJHEYHOU
SHEpPrUeH.

MuKpo371eMEHTBI: B KaKUX MOJIEKyJaX COJAep:KaTcs, BBIOJIHAEMas (QYHKIMS, COJAEp’KaHUE B
npoaykTax nurtaHus. [locrmeacTBusi mepeno3upoOBKM MHUKpoOdJIeMeHTamMHu. Fe — ycBanBaemble THIIBI
coenMHEHUH kene3a. ['eMonpoTenHbl, TeMonuanuH, TUTOXpPOMBbl. CU — yCBOSHHE U TPAHCHIOPT MEIH.
benku, copepxamue w™enp. Ilatomornueckue cuHapomsl Menke U BunbcoHa, cBsi3aHHBIE C
METa0O0IM3MOM MEJIH.

Toxcuunsle 3nemenTsl [lepuoanueckoil cucremsl Aid oprain3ma. BiusiHue HepocTtaTka Makpo
Y MUKPO3JIEMEHTOB Ha JKUBbIE OPraHU3MBbI.

UccnenoBatenbckass pabora «KonmudecTBeHHasi OIEHKA COJCPKAHUS MHKPOIJIEMEHTOB WU
BUTAaMUHOB B IMILEBbIX IPOAYKTAX

XKupsl. 3abosieBaHus uelOBeKa, CBS3aHHbIE C HApPYIICHUSMU SKHPOBOTO  OOMEHa.
Hucnmunuaemun.

VYrneBoapl. 3aboseBaHUs YeIOBEKa, CBS3aHHbIE C HAPYUICHUSMHU YIJIEBOJHOTO OOMEHa.
Caxapuslii 1uader.

benxu. Ctpoenue. 3aboneBaHMs UeIOBEKa, CBS3aHHBIE C HapyIIEHUSIMH OEIKOBOro oOMeHa.
Oynknuu  6enkoB.  depmeHTbl. Mexanusm aeicTBus. Kiacchl  (epMEHTAaTUBHBIX — pEaKIIHil.
Kodepmentsl. Ilpaktuueckoe 3anstHe «KauecTBeHHbIE peaklMM Ha OPraHUYECKHUE MOJIEKYJIBD».
[Ipaktuueckoe 3ausitue «JleHaryparnus OenkoB» IlpakTtudeckoe 3ansatue «l3ydyeHue axkTUBHOCTH
aMuUJIa3b».

BurtamuHbl KupopacTBOpUMbIE, BoaopacTBopuMmble. [IpeBpallleHne BUTAMHHOB B aKTHUBHBIE
bopmbl KOPEepMEHTOB. ABUTAMHHO3BI.

OcHoBHBIE THUIIBI MeTaboMMYeCKUX peakuuil. buosnepreruueckue nporeccol. ['mukonus. [ukin
KpeOca. Ilenp mnepeHoca 31ekTpoHOB. OKuCIIeHHE >XUPHBIX KHcIoT. KaTa®anmu3m aMHHOKHUCIIOT.
I'mokoneorene3. CuHTE3  YIJIeBOJOB, O€NKOB, JKUpPOB. MerabonuTuueckue 3aboJeBaHUS.
[TpakTuyeckoe 3ansTue «Perienue 3a1a4 Ha S3HEPreTUUECKUI 0OMEHY.

Knerka. [lonarue memOpanbl. @yHkiMu MeMOpaH. Bupl TpaHcnopTa B KIETKY.
MemOpaHHbIe OpraHoubl. 3a00IeBaHusl CBA3aHHBIE C HapyIIEHHEM PabOThl MEMOpPAHHBIX OpraHesul,
007e3HM HaKOIUIeHHs. THIBl KOHTAKTOB MEXY KJI€TKaMH. 3HAaU€HHE MEXKJICTOYHOH KOMMYHHKAIUH
JUIs 310pOBbs opranusma. [Ipaktuueckoe 3ansatue «Jlnanus (kiaerouka Tpayoe)».

SAnpo. VYpoBHM YNAakOoBKM XpOMaTHHA. XpOMOCOMHBIE Tepputopuu. HememOpaHHbIe
OpraHOU/BI.

2. Monexynaphnas ouonozus. (5 uacoes)
OcHOBHBIE BE€XU Pa3BUTHUS MOJIEKYJISIPHOM OMOJIOTHH.

HyxiieunoBble kucinoTsl. OCHOBHBIE NPUHIMIBI cTpoeHus. [IpakTiueckas pabota «Boiaenenue
JAHK w3 Oanana». Ilpaktuueckass pabora «Mogens JIHK-opuramm». Ilpaktuueckas pabota
«Ormpenenenne kadectBa mnpenapatoB JIHK ¢ mnomomrsio cnekTpodoroMeTpun» (IpU HAIWYUU
o0opyioBaHuUs ).

Marpuunble CUHTE3bl. Perukanus — OCHOBa KJIETOYHOrO JAefeHHs. [IpUHIMIIBI peruIMKanuy.
[IpakTuueckas padota «PemmkaTuBHas MamnHa (UTpa-IeMOHCTPALIHS )».
[Tpaktuyeckas padora «[1L[P (Moxens ammunpukanus Ha Gymare)y.



Mytauuu. Uto Be13biBaeT udmeHnenus B crpoennu JJHK. [Ipunnunel penapamumu.
Tpanckpumnuus. [Ipaktuyeckas padora «Cuia mpoMoTOpa.

I'enernueckuit koxa. Ilpaktuueckas pabota «Pemenue 3amay Ha TEHETHYECKUH KO
Tpancmsanus. [Ipaktuueckas padota «PonauHT OSIKOBY.

Opranu3zanus renoma BupycoB [IpoTUBOBHUPYCHBIE CPEICTBA, MEXAHU3MBI UX JCHCTBUS.

Opranuzanus reHoma OakTepuii AHTuOaKTEpHUaIbHBIE Ipenaparsl.

HccnenoBarensckas pabota «PacnpocTpanenrne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuiin

Opranuzanus reHoMa sykapuot I'eHoMHOe penakTupoBanue. [Ipaktuueckast padora «Pabora B
COBPEMEHHBIX T'eHeTH4YeCcKuX Oa3zax maHHbIX. [IpoBerenue In silico ananm3za mocnemoBarebHOCTEH
TEHOBY.

3. @apmaxonozusn (7 uacos)

Ilonsatue o nekapcrBax. IIpyHIMIBI MOAXOAa K IOMCKY HOBBIX JICKAPCTBEHHBIX CPEICTB.
CkpunuHr u ero Meroabl. MHccnenoBarenbckass paOoTa «OKCIEPUMEHTHI 110  ONPEIEICHUIO
TOKCUYHOCTH BEILECTB HA APTEMUIUSIX.

[Tyt BBemenust JIC. dapmMakOoKMHETHKA JIEKApPCTBEHHBIX BellecTB. BcackiBanue (abcopOrus)
nexkapcTB. OCHOBHBIE MEXaHU3Mbl BCAChIBaHUA. TPaHCHOPT JIEKAPCTBEHHBIX BEILECTB. I'€Hbl U OeNKu
nepBoil ¢asel  Ouorpanchopmaruu. IlyTH BBIBEIEHHS JI€KapcTB M3 OpraHuM3Ma. OKCKpenus |
anuMuHamg. ['ensl u Genku BTOpoil (a3zpl OGuorpancopmanuu. dapmakoauHamuka. ['nmaBHoe u
no0oYHOE, pe30pOTUBHOE U MECTHOE, MPSIMOE, HENPSIMOe U peIEKTOPHOE IeiCTBHE.

Bunelr B3zaumopneiictBus sekapcTtB. CHHEPrM3M M aHTarOHM3M IIPU  COBMECTHOM JECHCTBUM
JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBI CUTHAJIMHI. THIBI KJIETOUHBIX pELENnTOpoB. MeMOpaHHbIE: HOHHBIE
KaHaJIbl, KATAIUTHYECKHAE U conpsDKeHHble ¢ G-OenKkaMu; BHYTPUKIICTOYHBIE: IUTOILIA3MAaTHYECKUE U
sfepHble. MeXaHU3Mbl JIUTaHA-PEeLleITOPHOrO B3auMoeHCTBHs. CelleKTUBHOCTh (M30MpaTeIbHOCTD)
NeHCTBUS, CBSI3b «XUMUYECKask CTPYKTYpa — (papMakoIornuecKkasi akTUBHOCTD BEIIECTBY.

dapMaKoI0ruuecKon MOZlyJIALIMH CUHAITUYECKON XOJIMHEPTUYECKOU nepeaaydi.
MonekyasipHbIi MeXaHu3M JIeHCTBUS U (apMaKoJOTMYEeCKHe CBOWCTBa MXOJIMHOOIOKATOPOB,
raHrIno0JI0KaTOPpOB M KypapenonoOHbIX cpeactB. dapmakonoruyeckas peryssiius aKTHBHOCTH
aJIpEHePruyYecKoro cuHarca. AJpeHOMHMETHUKH, aJpeHOOI0KAaTOphl, CUMIATONUTUKU. [IpakTHueckas
pabota «BnusHue agpeHaaInHa Ha ceplieYHble COKpaIleHus (IpOrpaMMHOE 00€CIICUEHHUE)».

MonekynsipHas (papMakoiorusi aHTHAJUIEPIHUECKUX CpencTB. [HMcTaMHHOBBIE peLEenTOpHI:
TUIBI, MOJIEKYJIApHas opranuzanus. CTaOuau3aTopbl MeMOpaH TYUYHBIX KIETOK: MOJIEKYJISPHBIH
MEXaHU3M JEHCTBUS, OCOOCHHOCTH KIMHUYECKOIO INPUMEHEHHS, TOYKU MPUIOKEHHUS IeHCTBUS
UHTUOUTOPOB JIMITUIHBIX MEUATOPOB.

Mexanu3M A€UCTBUSA M NPUMEHEHHE NPENaparoB, CTUMYJIMPYIOIIUX IPOLECCH] MMMYHHUTETA.
@dapMakoIoruueckas  XapakTEpUCTUKA  HWHTEPJIEMKMHOB:  IOJY4YEHHME, MEXaHW3M  JEHCTBUS,
npuMeHeHre. OCHOBBI  MAaToQU3MOIOTMM  OCTpO(a3zoBOro  OTBETa, MEAUAlMs  BOCIHAJIECHHUS.
MonexkynspHblii ~ MEXaHU3M  [POTUBOBOCHAIMTEIIBHOIO  JACUCTBUSA  IIIIOKOKOPTUKOCTEPOHUOB,
HECTEPOMIHBIX MPOTHUBOBOCHAIUTENBHBIX cpelacTB. [lpaktuueckas pabota «lucTtonoruueckue
npenapaTsl UMMYHHON CHUCTEMBD.

[lonssTme o0 Hapko3e W HApKO3HBIX Impernaparax. KIeTouHBII W HEPBHBIM HApKO3.
dapmaKkoIOruyecKas XapakTepUCTUKa OTIENbHBIX I'PYII HAPKO3HBIX CpeAcTB. IlocienoBarenbHOCTh
NeNCTBUS Ha LEHTpalbHylo cucrteMy. [IpakTuueckas pabota «['Hucronorunueckue npenapaTbl HEPBHOM
CUCTEMBI».

Ouznonornyeckuil cox; ga3pl cHa. Buapl Hapymenuii cHa [loHsTHE 0 MEIMKAaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax (TUITHOTHUKAX).

MonekynsipHble acnekTbl Houuuenuuu. OmnuaTHele PelenTopbl, UX THMbL. JHKe(paTuHbl U
SHJIOP(UHBI - SHAOTEHHBIE TUTAHbI OMTUATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JIeHWCTBUE, BIMSHME HA (QYHKIHUIO SKCTPAIUPAMUIHON CHUCTEMBI,
HMOLMOHANBHYIO c(hepy, pPBOTHBIH ILEHTP, apTepUAIbHOE JaBJICHHUE, LEHTP TEPMOPETYJIISIHH.
MornekyssipHble MEXaHU3MBbI JEHCTBUS HEHPOJIENTUKOB, BIMSHUE HA JO()AaMUHOBBIE, CEPOTOHHHOBBIE,
a/IpeHO- U THMCTAaMHUHOBBIC PELENTOPHl, X JACUCTBHE Ha KJIETOYHbIE MEMOpaHbI, Ha JCTIOHMPOBAHUE



TKaHEBbIX MOHOaMHHOB. [loTeHIMan3aBrCcUMble HATPUEBbIE KAaHAIbI KaK MHUIIEHU NEHCTBUS MECTHBIX
aHecteTukoB. CrmocoObl WHTHOMPOBAHMS TOTCHIIMAN-3aBUCUMBIX HATPUEBBIX KaHAJOB MECTHBIMH
aHecretukamu. IIpakTuueckas pabora «Kapra oskcnpeccuun [10GaMHUHOBBIX U CEPOTOHHMHOBBIX
peLenTopoB B Mo3re Mbiiieiy. MccnaenoBarenbckas pabora «IloBeaeHueckue TecThl Ha phiOKax Danio
rario. Ceeriio-reMHasi kKamepay. MccenoBarenbekas pabota «IloBeneHueckre TecThl Ha pbiOkax Danio
rario. OtkpseiToe mosiey». MccnenoBarenbckas padorta «IloBeaeHdyeckre TecThl Ha ppiOkax Danio rario.
CraiiHoe IIOBEIEHUE).

Moayab «MoJieKyJIsipHbIe 0CHOBBI ceJieKIum» 9 kiaace (17 yacos)
1. Monekynapnas éuonozusa. (5 uacos)
OcHOBHBIE BE€XH Pa3BUTHUS MOJICKYJISIPHOM OHMOJIOTHH.

HyxieunoBblie kucinotsl. OCHOBHBIE IPUHIUIEI cTpoeHus. [Ipaktudeckas pabora «Bwiaenenue
JAHK w3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm». Ilpaktnueckas paborta
«Ormpenenenne kadectBa mnpenapatoB JIHK ¢ momompio cmnekrpodoromerpun» (Ipu HATIUYAN
000pyaOBaHUSA).

MatpuuHble cUHTE3bl. Peruinkanus — OCHOBa KJIETOYHOIO jAejeHus. [IpuHIMNbI pervKanuy.
[TpakTrueckas pabota «PernnukatuBHas MalnHa (Urpa-I1eMOHCTPAIS )».
[TpakTiaeckas padota «I1LP (Momens ammmndukanus Ha Oymare).
Myrtamuu. Uto Bbi3biBaeT u3MeHeHus B ctpoenuun JJHK. [Ipunuumne penapanuu.
Tpanckpunuus. [Ipaktnyeckas padora «Cuia mpoMoTOpay.

I'enetnueckuit koxa. Ilpaktuueckas pabota «Pemenue 3amay Ha TEHETHYECKUHA KO
Tpancmsus. [Ipaktrueckas padora «DonauHT OSIKOBY.

Opranuzanus renoma BupycoB [IpoTuBOBUpYCHBIE Cpe/ICTBA, MEXaHU3MbI UX JEHCTBHUS.

Opranuzanus renoma Oakrepuii AHTHOaKTepUaIbHble npenaparsl. MccnenoBaTenbckas padora
«PacnipoctpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OakTepuit» Opranusaius reHoma sykapuot ['eHomMHoe
penaktupoBanue. Ilpaktuueckass pabora «PaboTra B COBpeMEHHBIX TI'€HETHYECKHUX Oa3ax JJIaHHBIX.
[posenenue In silico ananu3za mociegoBaTeILHOCTEN TCHOBY.

2. Monekynapuwie ocrnogul 2enemuku (5 uacos)

[Ipenmer reneruku. KpaTkas uctopusi pa3BUTHs NPEACTABICHUS O HACIEICTBEHHOCTH.

OT reHa k Npu3HaKy: Kak packpacuTh KoTa. Urto Takoe npusHak? IIyTe OT rena no mpusHaka.
Mytauuu. Annenu. ['eTrepo3uroTsl 1 roMo3UroThl. JJOMUHAHTHBIE M peliecCUBHbIE aiienu. PoneBas
urpa «Amienn». MccnenoBarenbckuil mpoekT MyTareHHble (haKTOpBI.

I'enbl cTpossT opranusMm. BkitoueHue u BbIKIO4YeHHE Oosbiioro Habopa reHoB. Kak knetku
NOHUMAIOT, Kakhe IreHbl JOJDKHBI paboTark. PoneBas urpa «Cynp6a kieTkn». ['eHbl-epexiitoyaTesy.
[TpakTrueckoe 3aaHre « AJITOPUTMBI IS KIIETOKY.

JIMcKpeTHOE HaclleJOBaHWE NPU3HAKOB. 3aKOHbI MeHens: OMH I'eH - OAMH mpu3Hak. Cxema
CKpellMBaHMs. 3aKOH eAuHooOpa3us THUOpUIOB mepBoro mnokoieHus. IIpakTtudeckoe 3anaHue
«EnuHooOpa3ue mnepBOro IMOKOJEHHs». 3aKOH pACIICIJICHHWs MpPU3HAKa BO BTOPOM ITOKOJICHHH.
IIpakTnueckoe 3ananne «Paciennenue Bo BTOpoM MOKOJIeHUN». MccmenoBaTenbCKui MPOEKT «3aKOHBI
I'. Menpaens B 9KCIIEpUMEHTE.

3akoHbl MeHJens: HECKOJIbKO T€HOB - HECKOJIbKO NMPU3HAKOB. J(MrHOpUAHOE CKpelirBaHUe.
HezaBucumoe pacxoxaenue xpomocoMm. lIpaktnueckoe 3amanue «Pemerka Ilenneray. CueruieHHoe
HacJIeJJOBaHHUE.

B3aumonelictBue reHoB. AulenpHOE U HeauenbHoe. [IpakTnueckoe 3aHsTue
«B3aumMopelicTBUs reHOB (MOJIETMPOBaHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenne nomna. [Tonossie xpomocoMbl. CaMiibl U caMKu. BiusHue GpakTopoB okpyskaromien
cpensl. XpoMocoMHoe onpeaeneHue mnona. [lomoBele XpoMocoMmbl. [Ipaktudeckoe 3amaHue
«Hacnenosanue, cuersieHHoe ¢ mojom». [IpoGiema OMOTHUTETBHONH X-XPOMOCOMBI y IKEHIIHH.
TpexuBeTHbIE KOIIKH.



3. Monexynapuwie ocrhoswl cenekyuu (7 4acos)

I'ensl B momysiauusax: Benukoe paBHoBecue. Ilomynauus. YacToThl BCTpe4aeMOCTH MpPU3HAKA U
atens. YpaBHenue Xapau-BaitHOepra. Ilpaktudeckoe 3amanue «YacToTel ajiesneil, TEHOTUIIOB U
¢denoTunosy. MccnenoBarenbckuii MPOeKT « AHAIIM3 TEHETUYECKON CTPYKTYphI OMYJISIHH (Ha OCHOBE
3akoHa Xapau-Baitabepra)y.

[Momynauuy MEHSIOTCS: YHCIEHHOCTh, MUTpamus M BbIOOp cympyra. DakTopbl, KOTOpHIE
BBIBOJIAT MOMYJISIIMIO U3 paBHOBecus Xapau-BaitnOepra. UucienHocts momynsiuud. PoneBas urpa
«9ddexT ocHoBatens». Poneas urpa «ddexr OyThuiouHoro ropisimka». [peiid renos. Myranuu.
Hecnyuaiinoe ckpemuBanue. M3omnsmus.

[omynaumy MEHSIOTCS: €CTeCTBEHHBIH O0TOOp. MexaHu3M JEHCTBHS €CTECTBEHHOTO OTOOpa.
JBwxymuii or6op. Ponesas urpa «EctecTBeHHBIN 0TOODY.

Monudukanuonnass W3MEHYUBOCTh. CTaTHCTUYECKHME OCOOCHHOCTH —MOIU(MUKAIMOHHON
u3MeHunBoctu. HccrnenoBarensckue paboThl «Moau(pUKaMoHHAs HW3MEHYUMBOCTh PACTCHHH B
IpeJienax Ballero MecTa KUTEIbCTBAY.

HacnegoBanue KoONIMYECTBEHHBIX NpU3HAKOB. KoJMyecTBEHHbIE NPU3HAKHU. CpenoBas
M3MEHYMBOCTh npu3Haka. Koadduument nacnemyemoctn mpusHaka. Oteer Ha otOop. [lonck renos
KOJIMYECTBEHHBIX MpU3HAKOB. OnHoHykKiIeoTuaHble BapuaHThl reHoB. JIHK-uum. IlonHoreHomHbIM
aHaJIU3 acCoLMaLUN.

«Owmb» Han reHomoM. [loctreHomuas spa. O6partHas reHeTrka. « OMHUKCHBIE)» HCCIEAOBAHUS.
[Iporeom, metabonom. [IpakTuyeckoe 3amanne « ATpOHOMBD».

JloMecTukanus ¥ UEHTPbl T€HETUYeCKoro pasHooOpasus. [lomcku pacTeHUl € «XOPOLIMMID
IpU3HaKaMu JJs 4yesoBeka. LleHTpel reHernyeckoro pazHooOpasus. Hukosmaii MBanoBuu BaBuios.
Cenexkuusa. KomOunanmonnas wu rubpugHas cenekuusi. ['ereposuc. IlpakTtuueckoe 3amaHue
«l"omonoruueckue psabl HacAEACTBEHHON U3MEHYMBOCTI.

CoxpaHuTh ¥ U3YYUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak npaBuibHO XpaHUTh
reHbl. Komekuy reHeTHYeckux pecypcoB pacTeHuid. [IpakTHKyM W/WiIH MCCIIEAOBATENLCKUIN MPOEKT
«MeToapl KyJIbTHBUPOBaHHs IN VItr0 aisi COXpaHEHHs T'CHETHYECKHX PECypCOB pACcTeHHH M Uis
YCKOPEHHOM CEJIEKIUNY.

I'enernueckue LEHTPHI B Halled cTpaHe. I'1e 3aHUMArOTC TEHETUKON U T€HOMMKOW JUIsSl HY KT
CEJIBCKOI0 XO35HCTBA.



IJIAHUPYEMBIE PE3YJIBTATHI OCBOEHHMSA KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH

3aHATUS B paMKax HOpOrpaMMbl HalpaBlieHbl Ha OOECIeYeHHE OCTH)KEHHUS HIKOJIbHUKaMHU
CJICAYIOUINX JINYHOCTHBIX, METAPEMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JIn4yHOCTHBIE pe3yJIbTAThI:

B cgepe epasxcoanckozo eocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
JEATEIIBHOCTH IIPU BBIIIOJHEHUU MCCIENOBAHUN M IIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAaHHUIO U
B3aUMOIIOMOIILH.

B cghepe nampuomuueckozo eéocnumanus: OTHOLIEHHE K OMOJIOTMM KaK K BaKHOW COCTaBIISAIOIIEH
KYJIBTYPBI, TOPJIOCTh 32 BKJIJ] POCCUHCKUX M COBETCKHX YUEHBIX B Pa3BUTHE MUPOBOW OMOJIOrMYECKOM
HayKH.

B cgpepe oyxosmo-npascmeenno2o eochumanus: TOTOBHOCTh OLIEHMBATh NOBEAEHHE M IIOCTYIIKU C
MO3ULMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOW KyJBTYpbl; IIOHMMAaHUE 3HAYUMOCTH
HPABCTBEHHOI'O aCIEKTa JEATEIbHOCTH YEJI0BEKA B MEIULIMHE U OMOJIOTHH.

B cipepe sacmemuueckozo 6ocnumanus: NOHUMaHUE POJIM OMOJIOTUU B (POPMUPOBAHUM ICTETUUYECKOMN
KYJIbTYpbI JIAYHOCTH.

B cghepe ¢pusuueckoco eocnumanus, ¢opmuposanus Kyrbmypvl 300p06bsi U IMOYUOHAILHOSO
Onaeononyqus: OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/I0POBBIO M YCTaHOBKA Ha 3J0pPOBbIM 00pa3
XKHU3HU (340pOBOE MUTAHHUE, COOIIOACHNE TMTMEHUYECKUX MPaBMl U HOPM, cOalaHCUPOBAHHBIA PEXUM
3aHATUM M OTHbIXa, peryjsipHas (Qu3nyeckass aKTUBHOCTb); OCO3HAHME IOCIEACTBUI M HENpUsATHE
BpPEIHBIX NPUBBIUEK (YNOTpeOJICHHE aJKOroJis, HApKOTHKOB, KypeHHEe) M HHbIX (GopM Bpena s
(U3NIECKOTO M MCUXUYECKOTO 3/I0POBBs; COOMIOEHUE MPaBUI OE30MACHOCTH, B TOM YWCIIE HABBIKU
0€30I1aCHOr0 MOBEACHUS B MPHUPOJHON cpese; CHOPMHPOBAHHOCTh HaBbIKA pe(IeKCHHU, YIpaBleHHE
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHUEM.

B cpepe mpyoosoco eocnumanus: aKTUBHOE y4acTHE B pEIIEHUM NMPaKTHUECKUX 3ajad (B paMKax
CEeMbH, IIKOJIBI, ropoja, Kpas) OHOJOTrMYECKOW M SKOJOTMYECKOW HalpaBICHHOCTH, HMHTEpEC K
PaKTUYECKOMY M3y4EHHIO MpodeccHii, CBA3aHHBIX ¢ OHOJIOTHEH.

B cghepe sxonocuueckoeo ocnumanus: OpUEHTAlMs HAa NPUMEHEHUE OMOJIOTMYECKHUX 3HAHMM NpHU
pelIeHUH 3aJlady B 00JIaCTU OKpY’KarolLle cpeJibl; OCO3HAHUE 3KOJIOIMYECKHX MpoOjeM M MmyTed ux
peleHus; TOTOBHOCTD K YYaCTHIO B MPAKTHYECKOU EATEIbHOCTH 3KOJIOTMYECKOM HAIIPABICHHOCTH.

B cgepe nonumanua yennocmu nayuynoz2o no3manus: OPUEHTAlMs Ha COBPEMEHHYIO CHUCTEMY
HAyYHBIX MPEACTAaBIECHUN 00 OCHOBHBIX OMOJOTMUECKUX 3aKOHOMEPHOCTSX, B3aMMOCBSA3SIX YEJIOBEKA C
OPUPOJHON M COLMANbHON Cpeod; MOHMMaHWE pOJM OUOJOTMYECKOW Hayku B (HOpMUpPOBaAHHH
HAay4YHOTO MUPOBO33pPEHUS; Pa3BUTUE HAYUHOU JII0003HATENbHOCTH, HHTEpEca K OMOJIOTMYECKOil HayKe,
HAaBBIKOB HCCIIEOBATEIIbCKON ACATEIBHOCTH.

B cipepe aoanmayuu x uzmensarowumcs ycioeuamM COYUANbHOU U NPUPOOHOU Cpedbl: aJeKBaTHas
OLICHKAa U3MEHSIOIMXCSl YCIOBUM; IPUHATHE PELICHUs (MHAUBUAYAIBHOE, B TPYIIE) B U3MEHAIOIIUXCS
YCIIOBUSIX Ha OCHOBAHMM aHaiM3a OMOJOrMYecKoil MHQOpMAaIMM; IIAaHUPOBAaHUE JEUCTBUN B HOBOM
CUTYyallM1 Ha OCHOBAaHUH 3HAHUI OMOJOTMUECKUX 3aKOHOMEPHOCTEH.

MeranpeameTrHblie pe3yJbTaThl:

B cghepe osnadenus ynusepcanvnvimu yueOnbiMu NO3HABAMENLHLIMU OCLICMBUAMU

ba3oBbI€ TOTHYECKUE IEUCTBUS:

BBISIBJISITh U XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OMOIIOTUYECKUX OOBEKTOB (SIBJICHH);
YCTaHABIWBATh CYIIECTBEHHBIM TPHU3HAK KIAaCCU(UKAIMKM OUOJIOTHYECKUX OOBEKTOB (SIBICHHH,
MIPOIIECCOB), OCHOBAHUS /Il 000OIIEHUS ¥ CpaBHEHUS, KPUTEPHUH ITPOBOMMOTO aHAIH3A;

C yu€TOM MpEeUIOKEHHONM OMOJOTMYECKOW 3a/ayi BBISIBIATH 3aKOHOMEPHOCTH U TNPOTHUBOPEUHUS B
paccMaTpuBaeMbIX (akTax U HaOMIOJEHUSX; MpeaIaraTh KPUTEPUH ISl BRISIBICHHS 3aKOHOMEpPHOCTEH
Y IPOTHBOPEYHIA;

BBISBIISITH Ie(DUIIUTHI MH(OPMAIIUHY, TAHHBIX, HEOOXOAUMBIX ISl pEIICHUS TOCTABICHHOM 3a/1a4H;



BBISIBJISITH TPUYUHHO-CIIECTBEHHBIE CBA3M NpPU HM3YyYEHUM OMOJIOTMYECKUX SIBICHHM M MPOIIECCOB;
JIeJIaTh BBIBOJBI C UCIIOJIB30BAHUEM JEIYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHUH, YMO3aKIIIOUEHUH
0 aHAJIOTHH, GOPMYIHPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;

CaMOCTOSITENIbHO BBIOUPATH CIIOCOO pelieHus y4eOHOM OHoIornueckoi 3a1auu (CpaBHUBATh HECKOJIBKO
BAapHAHTOB PEIICHHS, BBIOMPATh Hamboyiee MOAXOASIIMNA C YYETOM CaMOCTOSATEIHHO BBIJEICHHBIX
KPUTEPHEB).

BbasoBbie uccnenoBaTenbcKue 1eHCTBHS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKIII HHCTPYMEHT IIO3HAHMUS,

(dbopMyIIMpOBaTh BOMPOCH], (PUKCHPYIONIHE Pa3phiB MEXKIY PEATbHBIM U KEJIATEIbHBIM COCTOSHUEM
CUTyalllu, O0bEKTa, U CAMOCTOSITEIIbHO

yCTaHaBJIMBATh KCKOMOE U JIAHHOE;

dbopMupoBaTh runoTe3y 00 MCTUHHOCTU COOCTBEHHBIX CY)KJIEHUH, apryMEHTHPOBATH CBOIO MO3HUIIUIO,
MHEHHUE;

MPOBOAUTH IO CaMOCTOSITENIbHO COCTaBICHHOMY IUIaHy HAONIOJCHHUE, HECIOXKHBIA OMOJOTHYECKHI
IKCIIEPUMEHT, HEOOJIBIIIOS HCCIICIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH OMOJIOTHYECKOTO OOBECKTA
(mpouecca) u3yueHus,

NPUYHHHO-CJIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH OMOIOTHYECKHX 00BEKTOB MEXKTy CO00ii;
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, TTONYUYEHHYIO B XOJ€ HaOJIOICHUS U
IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIIMPOBATH 0OOOIIEHUS U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OKCIIEPUMEHTA, BIAQJETh HMHCTPYMCHTAMHU OICHKH JIOCTOBEPHOCTH IIOJIYYCHHBIX BBIBOJOB H
0000111eHM;

MIPOTHO3MPOBATh BO3MOXKHOE JIalIbHEHIIIee pa3BUTHE OMOJOTHYECKUX IMPOILECCOB M UX IOCICICTBUS B
AQHAJIOTMYHBIX WA CXOJHBIX CUTYAIUsIX, & TAKXKE BBIIBUTATH MPEATIONIO0KEHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nuadopmarimei:

MPUMEHSTh Pa3IMYHbIC METOJbI, MHCTPYMEHTBI M 3alpOCHl TPU TIOUCKE W OTOOpEe OMOIOTHYECKOM
uH(pOpMaIIMK WIN JAaHHBIX U3 UCTOYHUKOB C YUETOM MPEII0KEHHON yueOHOM OMoornyeckoii 3a1auu;
BEIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH OHMOJOTUYCCKYIO WH()OPMAIIHIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

HAXOJWTh CXOJHBIC apTyMEHTHI (TIOATBEPKIAIOIINE WM OINPOBEPTaIINe OJHY H Ty XK€ HJICH,
BEPCHIO) B Pa3IMYHbIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEIILHO BBIOMPATH ONTHMAIBHYIO (OpMY MpEACTaBICHUS WH(POPMAIIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEeMaMH, JuarpaMmMamMu, HHOHM rpaduKoil U UX KOMOUHAIUSIMU;
OIICHUBATh HAAEKHOCTh OMOJIOTHICCKONW MH(POPMAITUH 110 KPUTEPHUSIM, MPEIIOKECHHBIM YIHTEIIEM HITH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITETHHO;

3aIIOMUHATh H CHCTEMATH3UPOBATh OMOJIOTHYECKYIO HH()OPMAIIHIO.

B cghepe osnaodenus ynusepcanbHviMu yueOHbIMU KOMMYHUKAMUBHbIMU Oeticmeusmu OOIIeHne:
BOCIIPUHAMAThL W (OPMYJIHPOBATh CYXKACHHS, BBIPAKATh OMOIMH B TIPOIECCE BHITIOTHEHUS
MPAKTUYECKHUX U TaOOPaTOPHBIX paboT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HHs1) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOalTbHBIE CPEJICTBA OOIEHUS, MOHUMATh 3HAYEHHE COIMAIBHBIX 3HAKOB, 3HATH U
pacro3HaBaTh MPEANMOCHUTKA KOHMIMKTHBIX CHTYAIlMi U CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPEI;
MOHUMATh HAMEPEHUSs IPYTHX, MPOSIBISITh YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY M B KOPPEKTHOM
dbopMme hopMyIUPOBATH CBOU BO3PAKEHUS;

B XOJIc JUAJIOTa W/WINA JUCKYCCHH 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMON OHOIOTHYECKOMH
TEMBbl W BBICKA3bIBaTh HJEU, HAIleIEHHbIE HAa pEIIeHHE OMOJOTHYECKOW 3aJaud W TOJAepKaHHe
0J1ar0KeIaTeIbHOCTH OOIICHHUS;

COTIOCTABJISITh CBOM CYXKJIEHUS C CYKJICHUSMU JIPYTUX YYACTHUKOB TUAIOTra, OOHAPYKUBATH Pa3TUUUS
M CXOACTBO ITO3HIIHI;




nyOJIMYHO MpPEICTABIATh pPE3ybTaThl BBINOJHEHHOTO OMOJIOTMYECKOIO OMNbITa (DKCIIEPUMEHTA,
UCCIIEI0BaHUs, IIPOEKTA);

CaMOCTOSITENIFHO BbIOMpaTh (opMarT BBICTYIUICHHS € YYETOM 3a/ad MPE3CHTAllMd M OCOOCHHOCTEH
ayJIUTOPUU U B COOTBETCTBUU C HUM COCTAaBJISITh YCTHBIE M NMHCBMEHHBIE TEKCTBI C MCIIOJIb30BAHUEM
WJUTFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eATeNIbHOCTD (COTPYIHUYECTBO):

NOHUMAaTh ¥ HWCHOJb30BATh MPEHMYIIECTBA KOMAHIHOW M MHIUBUAYaTbHOW pabOTHI MPH pPELICHUU
KOHKPETHONH OMoJornyeckoi mpoOseMbl, 0OOCHOBBIBaTh HEOOXOJUMOCTb IPUMEHEHMs TI'PYIHIOBBIX
¢dopM B3aMOAEHCTBHS MPH PEILICHUH MOCTABICHHON yueOHOM 3a1aun;

NPUHUMATh LEJIb COBMECTHOM NESATEIBHOCTH, KOJUIGKTUBHO CTPOUTH ACUCTBHSA HO €€ JOCTHKEHUIO:
pacnpenenarTs poju, 10roBapuBaThCs, 00CYKAaTh MIPOLECC U PE3yIbTAT COBMECTHOM PabOTHI;

yMeThb 0000IIaTh MHEHHUS HECKOJIBKUX JIOJCH, MpOSBISATH TOTOBHOCTH PYKOBOJWTH, BBITIOJHSITH
NOPYYEHUs, TOAUYUHSITHCS;

IUIAHUPOBATh OPTaHU3AILMIO COBMECTHON PalbOTHI, ONPENEIATh CBOIO POJb (C YUETOM MPEANOYTCHUI 1
BO3MOYKHOCTEH BCEX YYaCTHHUKOB B3aWMOJICHCTBHSA), PACIIPEACIIATh 3a/1a4i MEKAY WICHAMH KOMAaHIbI,
y4acTBOBATh B TPYNIOBBIX (opmax padboThl (00CYXIeHUS, 0OMEH MHEHHSMH, MO3TOBBIC LITYPMBI U
UHBIE);

BBINIOJIHATH CBOKO 4acTh PadOTHI, JOCTUTATh Ka4eCTBEHHOIO pe3ysbTaTa 10 CBOEMY HAIPaBICHUIO U
KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,

OLICHMBATh KayeCTBO CBOEro BKJaga B OOIMMH TPOAYKT IO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAaMHU B3aHMMOJCHCTBHS; CPABHUBAThH PE3YJIbTAThl C MCXOTHOW 3a1a4eil U
BKJIa]] Ka)/0TO YJCHA KOMaH[Ibl B JOCTHKCHUE PE3YJIbTaTOB, Pa3leisaTh Cepy OTBETCTBEHHOCTH U
IPOSIBJIATH TOTOBHOCTH K IPEAOCTABICHHUIO OTUETA MEPe]] TPYIIION;

OBJIAJICTh CUCTEMOH yHHBEpCAJIbHBIX KOMMYHHMKATHBHBIX JIEWCTBHH, KOTOopas oOecreynBaeT
c(OPMHPOBAHHOCTB COITMAIBHBIX HABBIKOB W AMOIIMOHAILHOTO WHTEJUIEKTA IIKOJIEHUKOB.

B cgpepe osnaoenus ynusepcanvuvimu yuebnvimu pecyisimusHoimu oeticmeusamu: CaMoOpraHu3aius:

BBISIBIISITH TPOOJIEMBI JJIsI PEIICHUS B )KU3HEHHBIX U YYEOHBIX CHUTYaIUsX, UCIIOJIb3Ysl OMOIOTHIECKHE
3HaHUS;

OPUEHTHPOBATHCS B PA3JIMYHBIX MMOJXO0AAX MPUHATHS PEHICHUH (MHIUBUIYaTbHOE, TPUHATHE PEIICHUS
B TpYIIIE, IPUHATUE PEILIEHUH rpynmnoil);

CaMOCTOSITENIbHO COCTaBIIATh AJIFOPUTM PELIEHUs 3a/1a4il (WIM €ro 4acThb), BBIOMPATh CIIOCO0 peIIeHUs
yueOHOIl OMOOTHYecKOi 3a7auu ¢ y4€TOM HMMEIOIIUXCS PeCypcoB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHPOBATH Tpe/laracMble BApUAHTHI PEIICHUI;

COCTaBJIATH IUIAH JAeHCTBUH (IJIaH peanu3aliyd HaMEYEHHOTO aJlfOpUTMa PELIeHHsI), KOPPEKTHPOBATh
NPEUIOKEHHBI alITOPUTM C YYETOM TMOJYYCHHS HOBBIX OHMOJOTMYECKHX 3HAHWKA 00 W3ydaeMoMm
OMOJIOTHYECKOM OOBEKTE;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CamokoHTpoJIb (peduiekcus):

BJIQJIETh CIIOCOOAMM CAMOKOHTPOJISL, CAMOMOTHBAIIUHU U pe(IIeKCUY;

AaBaThb aICKBATHYIO OLICHKY CUTyalluu U NpCjiaraTh IJIaH ee U3MCHCHMUA,

YUUTBIBATh KOHTCKCT U MPCABUACTh TPYAHOCTU, KOTOPBIC MOI'YT BO3HUKHYTH IMPU PCILICHHUN yqe6H0171
OMOIOrHUeCcKOoi 3alavyy, aqalnTUupoOBaTh pCUICHUEC K MCHAIOIUMCH OGCTOHTCHBCTBaM;

OOBSACHATh TPUYMHBI JOCTHKEHUS (HEAOCTH)KEHHUS) pe3yJbTaTOB JESITEIbHOCTH, AaBaTh OICHKY
nproOpPEeTEHHOMY OMBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OIIE/IIEH CUTYallNH;

BHOCHUTBb KOPPEKTHUBBI B ACATCIIBHOCTh HAa OCHOBEC HOBBIX 06CTO$ITGJ'IBCTB, HN3MCHUBHINXCA CI/ITyaHHﬁ,
YCTaHOBJICHHBIX OI_HI/I60K, BO3HHUKIINX pr,I[HOCTCI‘;I;

OLCHUBATh COOTBETCTBUEC PE3yJIbTaTa LICIU U YCIIOBUAM.
3MOI.[PIOH3.JIBHBIﬁ HHTCJIJICKT!

pa3inyaTb, Ha3bIBaTh U YIIPaBJIATH COOCTBEHHBLIMU OSMOIHMAMHU U SMOLUAMH APYTUX,
BBIABJIATH U aHAJIU3UPOBATH IPUYKUHBL 3MOHI/II>'I;




CTaBUTh ce0sl Ha MECTO IPYTOro YeioBeKa, MOHUMAaTh MOTUBbBI U HAMEPEHUS JPYToro;
PEryJIupoBaTh Croco0 BhIPAKEHUS SMOLIMH.
[Tpunsitie ceds u APYyrux;
OCO3HAHHO OTHOCHUTBHCA K JPYrOMY YEJIOBEKY, €r0 MHEHHUIO;
NpU3HABATh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo JPyroro;
OTKPBITOCTb ce0€ U APYTUM;
0CO3HABaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATh BCE BOKPYT;
OBJIAJICTh CUCTEMOW YHHUBEPCAJIbHBIX Y4EOHBIX PEryJSTUBHBIX JEHCTBUH, KOTOpas oOecreuyuBaet
(dbopMHpOBaHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSISI TMO3UIHS JUYHOCTH), U KU3HEHHBIX
HABBIKOB JINYHOCTH (yIpaBieHUsI COO0M, CAMOIUCIUIUIMHDI, YCTOMYUBOTO MTOBEJCHHUS).
IIpeaMeTHbIe pe3yabTaThl OCBOCHHS ITpOrpaMMbl B rno3HaBaTenbHOM (MHTEIUIEKTyallbHON) chepe:

— TpUOOpETEeHUE OMbITa HCIOIb30BAaHUS METOJIOB OHMOJIOTMYECKOH HAYKH C IIENbI0 H3Y4EHUS
OMOJOrN4YecKUX OOBEKTOB, SBJICHUI U IMPOLIECCOB: HAOJIOJIEHUE, ONKUCAHUE, ITPOBEIECHUE HECIOKHBIX
OMOJIOTUYECKHUX OMBITOB U SKCIIEPUMEHTOB, B TOM UHCJIE€ C UCIOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
OHMOJIOTUYECKUX PHOOPOB U HHCTPYMEHTOB;

— (¢opMHpOBaHHE YMEHHUS HMHTETPHUPOBATH OHOJOTWYECKHE 3HAHUS CO 3HAHUSAMH W3 JPYTHUX
Y4eOHBIX TIPEAMETOB ((DU3HKH, XUMUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. 11.);

— ¢opmMHpOoBaHHE yYMEHUH pemarbh y4eOHbIEe 3aadydl OHMOJIOTUYECKOTO COJEpIKAaHWs, BBIABISATH
NPUYMHHO-CJICICTBEHHBIE CBS3HM, NPOBOJUTH KAYECTBEHHBIC M KOJUYECTBEHHBIC PACUETHI, JEJIaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX Pe3yIbTaTOB;

— (hopMupoBaHHE YMEHUS MJIAHUPOBATH yUeOHOE UCCIeI0BAaHUE WIIH IPOEKTHYIO PaboTy ¢ y4eTOM
MOCTABIICHHOW 1Ienu: (OpMYyIUpOBaTh MpPOOIEMy, TUNOTE3Y M CTaBUTh 3a/laddl HCCIEJOBAaHMS,
BBIOMPATH aJIEKBaTHO IOCTABICHHOW IIETTM METOJBI, JIEJIaTh BBIBOJBI MO PE3yJIbTaTaM HCCIIEOBAHUS
WM TIPOEKTHOM 1EATEIbHOCTH;

- (opmupoBanue UHTepeca K yIIyOJIEHHIO OMOJIOTNYECKUX 3HaHU
(mpenmpodumibHas TOATOTOBKAa U NpoQeccHOHanbHas OpHUEHTalus) W BbIOOpY OHOJOrMM Kak
npoUIbHOTO MpenMeTa Ha CTYNEHW CpeJHero MojHoro oOpa3oBaHust s Oyaymien
npoeCCUOHATBHON JEATETbHOCTH, B 00JacTH OWOJIOTMM, MEIUIUHBI, HKOJOTHUH, ICHXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO X0341CTBA;

— BJAJeHHE HaBBIKAMH pPabOTHI C WHPOpPMALUEH eCTeCTBEHHO-HAYYHOTO COJEPKAHHUSA,
MIPEICTABICHHONW B pa3HOi (opme (B BHUJE TEKCTa, TAOJIMYHBIX JAHHBIX, CXEM, TpaUKOB, JUArpaMm,
MoJienel, n300pakeHuil), KpUTHYECKOTO aHaIn3a HH(GOPMAIMK U OLIEHKH €€ I0CTOBEPHOCTH;

— yMEHHE HHTErpupoBaTh OMOJOTHUYECKHE 3HAHUS CO 3HAHUSAMM JAPYTMX Y4eOHBIX MpPEIMETOB;
UHTEpeC K yriIyOJIeHHI0 OMOIOTHYECKUX 3HaHUHM U BBIOOPY OMOJIOrMM Kak MpOo(MIBHOrO MpeaMeTa Ha
YpPOBHE cpeaHero oOiiero odpazoBanus s Oyayied mpodeccHoHanbHOM eATebHOCTH B 00acTu
OMOJIOTHH, MEUIUHBI, SKOJIOTMH, BETEPUHAPUH, CETbCKOTO XO35AHCTBA, MUIIEBON MPOMBIIICHHOCTH,
TICHIXOJIOTHH, MCKYCCTBA, CIIOPTa - MMETh YETKHE TPEACTABICHUS O MaTEPUATUCTHYECKOW CYITHOCTH
T€HOMOB KHMBBIX OPIaHU3MOB U PETYJIIALMIO UX pabOoThI;

— 3HaHHE OCHOBHBIX (PaKTOPOB OKPY’KAIOLIEH Cpe/ibl, BIUSIOMIMX HAa Pa3BUTHE U CYILECTBOBAHUE
KHUBBIX OPIraHU3MOB, aJaNTalUi K (pakTopam OKpy>Karolei cpebl;

— 3HaHHME OCHOBHBIX MOJAXO0J0B OMOTEXHOJIOTUH, UCIIOIB30BaHUs €€ JOCTHXKEHHH B COBPEMEHHOMN
KHU3HU YeJIOBEKa, 0COOEHHOCTH HCIIOJIb30BaHMS JKUBBIX OPTaHU3MOB ISl MPOM3BOJCTBEHHBIX HYXII
YeJI0BEeKa;

— 3HaHWE OCHOBHBIX IIOJXOJOB CEJIEKIMH W OWOTEXHOJIOTUH KYyIbTYpPHBIX PpACTCHUH,
XapaKTepu30BaTh TEHETHYECKH  MOAW(UIIMPOBAHHBIE  PACTEHHS, ONEPUPOBATH  MOHATHSIMH,
ruOpuau3anys, OTAalieHHas TUOpPUAM3ALUs, HCKYCCTBEHHBIH OTOOp, rerepos3uc, TpaHchopMarus,
MyTareHe3, FeHeTHUYEeCKOe PeJaKTHPOBAHUE;

— TOHHMMaHUE MOJIEKYJIAPHBIX MEXaHHW3MOB PEaju3allii HaclIeJICTBEHHOW MH(GOpMauu U YyMEHUE
CBOOOZHO ONEpPUPOBATH OCHOBHBIMH IOHSATHUSMU MOJIEKYJISIPHOM OHONOTMH U €€ COBPEMEHHBIX
HANPaBIEHUH — T'€HOMHKH, METar€HOMUKH, TPOTEOMHUKH;



— 3HaHWE OCHOBHBIX 3a00JIEBAaHUN YEIOBEKa, MEXaHU3MOB UX Pa3BUTHUS, CIIOCO0AX X JTUATHOCTHKHU
U JICUCHUS;

— (opMHUpOBaHNE YMEHHUS UCIIOIB30BATH MOHATUHHBIN anmnapaT ¥ CHMBOJIMYECKHNA SI3bIK T€HETHUKH,
rpaMOTHOE TMpPHUMEHEHHE HAy4YHBIX TEPMHMHOB, TMOHSATHHA, TEOpPHH, 3aKOHOB Uil OOBSCHEHUS
HaOJII0aeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBIEHHMM M IPOLECCOB, IO3BOJSIIOIUX 3aJI0KUTh
($yHIaMEHT Hay9HOTO MUPOBO33pEHUs. B IeHHOCTHO-OpHEHTAIMOHHOH cdepe:

— 3HAHME, YTO NMPHUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJICKYJISAPHONH OHMOJIOTHMH TO3BOJIAET YCHEIIHO
pemath Takue 3710001HEBHBIE MPOOJIEMBbI, KaK OXpaHa OKpPY)KAIOLIeH Cpenbl, COXpaHEHUE 370POBbs
YeJI0BEeKa, KOHTPOJIb U BOCCTAHOBJIEHUE YKOCUCTEM.



TEMATHYECKOE INTAHUPOBAHUE

MO)Iy.]'[]: «Kak KuBOTHBIE 1 pacTeHus HpHCHOCﬂﬁJII/IBalOTCH» (3B0.]'IIOIII/IOHH3H 3K0.]'[01"Hﬂ) 5-6

KJ1accol (68 yacon)

Tembl OcHoBHOe coiep:KaHue HeATeabHOCTE
HIKOJLHUKOB
1. M1 CBolicTBa U CTPOCHUE KUBBIX UccnenoBatenbckue padoTel «Bcee
HCccaexyeM OpraHu3MoB (CTpOoeHUE KIeTKH). Bun, u (CUHUIBI, OenKu, Oepe3sl U T.1.)

KMBbIE 00bEKTHI
(12 v)

0c00b — OpraHu3M Kak eJMHas CUcTeMa.
Ananrtanuu (mpucnocoonenus). [lousarue
rOMEeO0CTa3a KUBOI'0 OpraHu3Ma.
Crioco0pl ero noaaepKaHusl.
Orpannyenuss MOpHOJIOTHUECKUX U
¢buznonornueckux aganranuii. [Tlouemy
OpPraHHU3Mbl HE CTAHOBATCS OECKOHEUHO
OOJIBIITMH, MaJICHBKUMH, BCESITHBIM.

onnHaKoBbIe? DOTOKBECTY.
[TpakTrueckast pabora
«CocTaBisieM  KHUTY  pPEKOpIOB
pacTeHUHW U SKUBOTHBIX HAIIETO
Kpash».

2. Bausinmne
OKpY KAl en
cpeabl HA
JKUBbIE

opranu3msi (24

1)

DakTOpBI OKPYKAIOLIEH CpE/bl
(abuoTuueckue, OMOTHYECKHE,
aHTponoreHHsie). [Ipumepsl
abuoTnueckux (pakTopoB, OKa3bIBAIOIINX
OCHOBHOE BJIMSIHUE Ha
KHU3HEESITEIbHOCTD KUBBIX OPIaHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTHU
MPUCIIOCOOJIEHUS JKUBBIX OPraHU3MOB K
abMOTHUYECKUM (paKTOopam.
[TpucnocoOneHus K OCHOBHBIM
abnoTtnyeckuM (hakTopam: TemIeparypa,
BJIQ)KHOCTB U CBET.

IIpaxtrueckoe 3ansatue «lser u
TeI10» (KyOHKH JIbJla B3BECUTD,
MOJIOKUTH B yamiku [lerpu Ha
pa3HOLBETHYIO Oymary, yepes 30
MHUHYT B3BECUTh 3aHOBO — KTO
ObICTpee pacTtasii).

IIpakTrueckoe 3ansatue «Uto
pacTBOpsiETCS B BOJE»
(axcniepuMenT «Kuakuit 1om»).
[Tpaktuueckoe 3anstue «JAuddysus
BEIIECTB B BOJI€ (PacCTBOPHI)»,
«/IBrnxkeHne pacTBOPOB 110 LIBETKYY.
IIpakTHueckoe 3aHsATHE

«Jlen nmnaBaet B Boje (aiicOepry,
3aMep3aHue BOJJOEMOB)».
IIpakTnueckoe 3aHsATHE

«Jlen npu 3amep3anun




pacmmpsieTcs» (pa3pylieHue
KaMHs (TOYBOOOPA30BAHME),
3aMep3aHue KIETOK).
[TpakTyeckoe 3aHsATHE
«Ily6a» (kyOuku abaa
3aBEpPHYTh B pa3HbI MaTepua,
B3BecuTh). [IpakTnyeckoe
3ansTue «I[urMeHThy (MOXKHO
pa3enuTh Ha BaTMaHe
Kpacutenu u3 GIomMacTepoBy.
[TpakTuyeckoe 3anstue «Kak
JKUBOTHBIC TJIABAIOT B BOJICY
(OKCTIEpUMEHT C MMHUIIETKOM ).
HccnenoBaTenbckue paboThl
«Bnusinue cBera (Terua,
BJIQKHOCTH, COCTaBa IOYBbI) HA
pacTeHus B €CTCCTBEHHBIX HJIH
UCKYCCTBEHHBIX YCIOBHAX» (HA
JIOCTYITHOM MaTepHale).

3. BzaumonaeiictBus
’KMBBIX OPTaHNU3MOB

(8w

buoTtnueckue haxkTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS

MEXXBHIOBBIX B3aUMOOTHOIIIEHUH.

KonBomonust (XMITHUK-KEPTBA;
MapasuT-X0351H) DBOJIOLUS
CTpaTeruii 10ObIBaHUS MHILH.
ConmanbHOCTh. BUbIBCEIEHIIBI.
IlepeueHb pacTeHUNBPEAUTENEH.

UccnenoBarenbckas padbora
«Habmonenus 3a
B3aMMOOTHOIICHHUSIMH
JKUBOTHBIX MPH TOOBIBAHUHT
00200031

(KOpMYIIIKH JJIsI ITULL, 7S
TOPOJICKUX HITU CENTbCKUX
JKUBOTHBIX). BeOkameps».
UccnenoBarenbckas pabora
«Pacnpoctpanenune
BHJIOB-CHHAHTPOIIOB B
HaIlled MECTHOCTH»




4. Yes10BeK B KU3HU
pacTeHuil u

JKHBOTHBIX (12 1)

AnTponiorennsie paktopsl. [IpaBna u,
YTO TIEPBOOBITHBIC JIFOH JKUJIH B
TapMOHUHU C IPUPOJOM.
OpoManiHuBaHUE U IPUPYUYEHUE
JKUBOTHBIX U PaCTEHUH. 3a4eM cliacaTh
BBIMHPAIOLIME BUbI, KAK 3TO J€JIaTh.
KynbeTypHble pacTeHus 1 UX JUKHUE
npenku. [loueMy BaKHO MX COXPaHSATb.
Pa3znooOpa3zue KyJIbTypHBIX pacTeHUN
U UX 3HaYCHHE B KU3HU YEIIOBEKA.
Kpachnas knura Baiieil TeppuTOpuu.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBegHUKU Poccuun u mupa.

[TpakTuyeckas pabora
«Pa3Ho00pa3ue KyabTypHBIX
pacTeHUl B BallleM PETMOHE).
HccnenoBaTenbekas paboTa
«BnusgHME aHTPONIOTEHHBIX
(bakTOpOB Ha pa3BUTHE
pacTeHuii B
ropo/ie/HaceIeHHOM ITyHKTE».
DKCcKypceust/mpakTuyeckast

pabota «OOIIT B Bamem
pPETHOHE — YHUKAJIbHbBIE
O0O0BEKTHI TIPUPOJIBIY.

5. IkoJ0oru4ecKue
Humu (12 v)

bruocdepa — ogHa U3 BakHEHIIIHX
obonouek 3emin. YTo Takoe
«9KOJIOTUYECKHE HUIIN» U KaK OHU
dbopmupyrorcs? GopmupoBaHue
3HaHUI Mo 6MOpPa3HOOOPa3HI0
JKU3HEHHBIX (DOPM, MOBEICHUYECKHUX
MPUCTIOCOOICHUH, MOTU(DUKAITMOHHAS
W3MEHYUBOCTH (Ha 0230BOM yPOBHE).
PacturenbHbie coOOIIECTBA U X
TUTBL. Pa3BuUTHE U CMEHBI
PaCTUTEIBHBIX COOOIIECTB.

HccnenoBatenbckue padboThl
«DKOJOrMYECKUE HUIIN BOKPYT
Te0s1 — onucanue (pakTopoB
OKPYXaIOIIEH CpeabD».
HccnenoBaTenbckue paboThl

«PeHoJIorTHYeCcKue

HaOJIIONEHUSD.

Moxayas «OcHOBBI pacTeHneBOACTBaY» 7 Kiaacce (34 yaca)

Tembl

OcHoBHOe coaep:xaHue

JlesITeJIbHOCTD

INKOJBbHHUKOB




Tema 1. BBenenue B

pacTeHHeBOICTBO
(1)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DAKTOPBI BBIPAIIIMBAHUS
pactenuii. Mcropus pa3BuTtus
arpoOXMMHUYECKHUX 3HAHUN (paboThI
M.B. Jlomonocosa, lO.

JIubuxa, byccenro, B.B. Jlokyuaesa,
K.A. Tumupssesa, [1.A. Koctbruesa,

J.H.

[Tpaktuyeckas pabdora «bouka
JInbuxay.

[IpstHUIIHKKOBA U Ap.).

Tema 2.
ArporexHu4ecKuu

IKcHepuMeHT (3 1)

IIpaBuna noCTaHOBKHU
arpo3KCIEepUMEHTOB.

IlocTaHOBKA SKCIIEPUMEHTOB C
pacteHusMu. Be16op Temsl,
COCTaBJICHUE TMIIOTE3BI, LEJIN U 3a7a4
HKCIEPUMEHTA 10 BBIPALMBAHUIO
pacTeHuil B KOHTPOJIIMPYEMOU cpere.
KoHTponu, noBTOpHOCTH, IPOBE/ICHNE
IKCIEPUMEHTA.

[InanupoBaHue SKCIIEPUMEHTA.
OrneHka pe3yJbTaTOB SKCIIEPUMEHTA.
OcBocHME TEXHOIOTHU
KPYTJI0TrOJMYHOTO BBIpAIMBaHUS
CaJIaTOB U MUKPO3EJICHU B
KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX
YCIIOBUSIX.

HccnenoBatensckas padbora
«®akTOopBI, BIMUIIOIIME HA
popacTaHue CeMsiH (pocT
popocTKOB)». [IpakTHueckas
pabota «COOp yCTaHOBKHU IS
BEIpANIMBaHUS PACTCHUH B
KOHTPOJIMPYEMBIX YCIOBUIXY.




Tema 3. PoJan
XHMHYECKHX JJIEMEHTOB
B

NUTAHUH PACTEHHUI
(10 v)

Bopa. PactBop. BeITskka. AHHOHBI,
KaTHOHBI, 3JIEKTPOIPOBOIHOCTH U pH
pactBopa. Poib xumuueckux
AJIEMEHTOB B MUTAHUU PACTEHUM.
[TommydyeHre NUTaTENBHBIX BEIIECTB
pacTeHussMH. Y 100peHus:
OpraHuyYecKue, MUHEpaJbHbIE,
MUKpoOuosiornueckue. TUmbl muTaHus
pactenuii. Bo3ayuHoe u MUHEpanbHOE
(KopHEBOE) NMUTAHUE PACTECHUH.
TpaHcnopT nUTaTEIbHBIX BEIIECTB
pacTeHUI: BOCXOIALIUNA U
HUCXOIAINUN TOK. BaxkHeiimue
KaJIniiHbIe, (OCHOPHBIC U a30THHIC
yao0peHus, ux cBoiicraa. [Ipocteie u
CIIOXHBIE yTOOpEHUSI.

PocT u pa3BuTHE pacTeHHIl: 3TAbI
OHTOTeHe3a, (PaKTOPHI, BIUSIOIINE HA
POCT pacTeHUM: CBET, T'yCTOTA MOCAIOK,
nuTaHue, cyocTpar.

OcoOeHHOCTH MUTAHUS

[TpakTuyeckas padora «Cxembl
IIUTATENIbHBIX PACTBOPOB.
Pacuer 103 ynobpenuii s
[IUTATEIbHBIX PACTBOPOBY.
[TpakTuyeckas pabora
«IIpaBwiia cMemMBaHus
yI0OpeHU»

[TpakTuueckas pabora
«ITutanue pacTeHui:
TEXHOJIOTUS IPUTOTOBIICHUS
MIATATEIbHBIX PACTBOPOB IS
pa3HbIX KyJIbTyp».
[TpakTuueckas pabora
«MOHUTOPUHT MUHEPATBHOTO
IIATAHUS] PACTEHUI».
[TpakTuueckas pabora
«PacTuTenbHas AMArHOCTUKA.
HccnenoBatenbckas pabora
«O1eHKa COCTOSIHUS
KOMHATHBIX PaCTE€HUH,
pacTeHUH Ha MKOJbHOM
TEPPUTOPUH,

pacTeHni a30TOM. A30T U €ro
3HAYEHHE B )KU3HU pacTeHnil. Dopmbl
a30Ta U WX MpeBpallleHue B IOYBE.
Hctounuku docdopa a1 pacTeHusl.
3nauenne GpocdopcoaeprKaninx
COEMHEHUH B KieTke. Poib
MaKpOIPTUUYECKUX COEAUHEHUN
dbocdopa B SHEPrEeTHIECKOM OOMEHE.
Bnusinue xanus Ha ¢puznueckue
CBOMCTBA MTPOTOILJIA3MBI, Ha
(hepMEeHTHI YTJIEBOIOPOTHOTO
oOMeHa, cuHTe3 0enKoB U Ap. Poib
KaJus B OJAEpKAaHUM HOHHOTO
OanaHca B TKaHAX, B ITpoIeccax
camoperysinuu. PerynsatopHas u
CTpyKTypooOpa3oBaTesibHasi pOJib
KaJIbIHsl. Y4yacTue B 00pa3oBaHUM
KJIETOYHOW CTEHKH, MOJAEP>KaHUN
CTPYKTYpbl MEMOpaH U PEeryJIsLus UxX
IIPOHUIIAEMOCTHU. 3HAYEHHE MarHusl B

YCTaHOBKA MPUYHH
MaTOJOTHYECKUX COCTOSTHUM
(TIpu HATTUYHH)».
HccnenoBatenbckas pabota
«O11eHKa BIUSHUS PA3ITUYHBIX
DIIEMEHTOB Ha COCTOSIHUE
pacTeHu# (CocTaBlIeHHE
Pa3IMYHBIX TOJKOPMOK)».




MeTaboau3me pacTeHuil. Maruuii B
COCTaBe XJIOPO(HILIA, CXOJICTBO
XJI0poduIIIa ¥ TEMOTI00MHA KaK
CBUJICTEIILCTBO €MHCTBA
oprannyeckoro mupa. Cepa u ero
OCHOBHBIE COCIMHEHHMSI, UX POJIb B
CTPYKTYPHOH OpraHu3aluy KJIETKH,
y4acTHe B OKHCIUTEIHHO-

BOCCTAHOBUTEJIbHBIX PEAKIIUAX
MukpoasiemenTsl. [IpeacraBnenus o
PO MUKPOAJIEMEHTOB B
MeTabonu3Me pacTeHHIA.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPO3JIEMEHTOB B PACTECHUS.
CuHeprusm 1 aHTaroHU3M

AJIEMEHTOB IIUTaHUs PACTCHUM.
PactutenbHas quarHocTukKa U METO/IbI
UACHTH()HUKAIIMHM HEJOCTATKa/M30bITKA
AJIEMEHTOB MMUTAHUS.

Tema 4.
Peryasitopsl pocra
pacreHuii. 3amura
pacrenui (2 4)

[TonsTHE O perynaropax pocTa
pactennii. CTUMYJIATOpPHI pocTa —
(GuTOrOpMOHBI (AyKCHUHBI,
ruo0epesIuHbl, IUTOKUHUHBI).
WNuruburops! pocta pacreHuit: 1.
npupoHbIe (abCcu30Bast KMUCI0Ta U
HEKOTOpHbI€ (DEHOJIbHBIE BEILIECTBA
(uxymapoBasi, KOpU4Hasi, CaJINLIUIIOBAs
KHCIIOTHI).

2. CHHTETHYECKHE

(MophakTUHBI, peTapAaHTHI,
nedoTuaHThl, TECUKAHTHI,
repounuabl). PUTOMOHUTOPHUHT U
OIIEHKA COCTOSIHUSI PACTECHMIA.
CoBpeMeHHBIE CITOCOOBI
MOHUTOPHHIA. 3aluTa paCTeHUH OT
BpeAUTENIe: OCHOBBI OMOMETO/1a.

[TpakTuueckas pabota
«DUTOMOHUTOPHUHT U OLIEHKA
COCTOSIHUS PACTCHU.
CoBpeMeHHbIE CIIOCOOBI
MOHHUTOPHUHTA.
HccnenoBarenbekas

pabora «Bnusinue
rerepoaykcruHa Ha
npopacranue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX
YCIIOBUSIX)  Pa3JIMYHBIX
pacTeHHN.

[TpakTudeckas pabota
«MHCekTapuu: mpaBuia u
YCIIOBHSI Pa3BEICHUS TTOJIE3HBIX
HACEKOMBIX).




Tema 5. Boanas,
necyaHasi ¥ MOYBEHHAA
KYJbTYpPbI, HX
NpUMeHeHHE B
BbIpallMBAHUHU
pacTeHwuii.
®dusuoaorusi

pactenuii (4 4)

Bopnast, necuanas u nouBeHHas
KYJbTYpPbl, UX IPUMEHEHUE B
BbIpallMBaHuu pactenuil. [Iposenenue
BOJIbI B KOpHE U cTe0JIe pacTeHUA.

BoHbI pesKUM paCTEHUIN: CTPOCHUE
yCTBULL: (PaKTOPBI, BIUSIOIINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAUCHUE
MEXaHHU3Ma PETYISILUY UCIIAaPEHUS
BJIaTd PACTECHUEM.

DOTOCUHTE3 — YHUKAJIBHBIN MPOIECC
pactenuii. TemHOBas u cBeTOBas (Ha3bl
dorocunTe3a. 3HaueHue HOTOCUHTE3A
JUIS1 5KMBBIX OpraHu3mMoB. DakTopbl
poCTa pacTEeHUI: BO3AYyX U a’3panusi.
[ToxzemMHOE BIXaHUE PACTEHUM:
COCTaB IIOYBEHHOT'O BO3/yXa,
razoo0meH. ['a3000meH

[TpakTuyeckas pabora

«KopneBoe naBneHue».
[TpakTuyeckas pabora
«IIpurorosienue npenapara
YCTBUI] METO/IOM CJICIIKA».
HccnenoBatenbckue paboThl
«BnusHue ycioBuii
COZIepKaHUs PaCTCHUM Ha
KOJIMYECTBO YCTHHID.
[TpakTuyeckas pabora
«DyHKIIMOHAJIbHAS
JIMArHOCTHUKA PACTEHUI IO
aKTUBHOCTH XJIOPOILIACTOBY.
HccnenoBarenbckas padbora
«Omnpenenenue xmopoduima A
u b, onienka

IIpu 0eCIOYBEHHOM BbIpallliBaHHH.

¢doTrocuHTETUYECKON
aKTUBHOCTH PacCTEHHUU U
($akTOpOB, BIUSIOMIUX HA HEEY.
[TpakTnueckas pabora
«Anpanus, CO2 u O2.
JIpIXaHue pacTeHUN».
[TpakTuyeckas pabora
«/IpIxaHue pacTeHHil: olleHKa
MHTEHCUBHOCTU JbIXaHUS
pPacTeHUH U TIJI0I0BY.
HccnenoBatenbckue padboThl
«BnusHue cnocoba
BbIpalMBaHus (cocTaBa
MUTATENIbHON CMECH, CXEMBbI
BHECEHMS) Ha POCT M Pa3BUTHUSA
Pa3INYHBIX PACTEHUIN.




Tema 6.

KyJabTypHbl€e pacTeHus.
CoBpemMeHHbIE

acleKThI celeKIUH

(10 v)

Kax genoBek cras ucrnonb30BaTh
pactenusi? CBA3b pa3BUTHS
LMBUJIN3ALMH YEI0BEKA U
OJIOMAaIlIHUBAHMS PACTCHUM.

Jomectukanusa. HacineacTBeHHOCTh U
W3MEHYHBOCTh — OCHOBHBIC CBOMCTBA
JKUBBIX OPraHU3MOB. I3MEHUMBOCTb.
Bunnl n'3MEHUYHBOCTS.

I'en —MarepuanbHbIil HOCUTEIb
HACJIEJACTBEHHOCTH U U3MEHYUBOCTH.
Hykneunnosbie kucnotsl. Jlokanuszauus
TF€HETUYECKOT0 MaTepHraia B KIETKE.
Henenune knerok. Permkanus JJHK.
OcHOBHas IorMa MOJIEKYJISIPHOU
OMOJIOTHH.

Tpanckpunuwms. Tpancasus.

MyTtanuu.

OddexT OyTHIIIOYHOTO TOPIIBIIIKA U
reHeTUYecKoe pazHooopasue. Uro
Takoe reH0ank? 3ayeM cCOXpaHsATh
TeHETUYECKUE PECypChl pacTeHU?
OcHoBHBIE CIOCOOBI

Huckyccus

«Jlomectukanus, Bce JIn
pacTeHUs U KUBOTHEIE,
KOTOPBIC KUBYT PSJIOM C
YEJIIOBEKOM MM
oJoMaIIHUBarOTCs? MOXHO JI1
CUMTATh TapaKaHa
OJIOMAIITHEHHBIM KUBOTHBIM 7).
[TpakTuyeckas pabora
«MonudukanonHas
W3MEHUYUBOCTH (JIUCThSI, UTOJIKU
C OJIHOTO JIEPEBA)».
[Tpaktuyeckas pabdora «I'en —
WHCTPYKIHUS TTO COOpPKE KIICTKH
(na Oucepe wim
KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«MyTanust Ha OyTepOpoie
(JTF000i1 00BEKT 13
npenpiayien paboTsl, Tae
M3MEHEHUE UHCTPYKIIUU
MIPUBEIET K U3MEHEHUIO
BHEIIIHETO BUA O0BEKTA)».




COXpaHEHHS TeHETUYECKUX PECYPCOB
pacteHuii (ex Situ u in situ).

3nayenue padbot H.W. BaBunosa.
3aKOH rOMOJIOTMYECKUX PSJIOB.
LIeHTpBI MPOUCXOXKICHHUS KYIbTYpPHBIX
pactenuit H.U.

Basmwiioa u ILM. JKXykoBckoro.

OCHOBHBIC METO/IbI CEJICKIIHH.
I'ubpumuzanus. opmer oTOOpA.

OcHOBHbIE HaNPaBICHUS CENEKIIUU:
YIIy4LICHUE YPOKAUHOCTH,
YCTOMYMBOCTH K OMOTUYECKUM U
abMOTHYECKUM (haKTOpaMm.

EcTb 1 xu3Hb B mpoOupke?
buoTtexHonorust KyabTypHBIX
pacTeHui.

Kak uenoBek MoxeT MOAUPHUIINPOBATH
pactenus?

['eHeTHYECKOE PEIaKTHPOBAHHE.
CoBpeMeHHbIE TTOAXObI U
JOCTHKEHUS TEHETUYECKOTO
pEeIaKTHUPOBAHUS PACTCHHIA.

[TpakTuyeckas pabora 1mo
rpynnam «OTKya Ha Halllux
cToJiax ()PYKTHI/OBOIIN/3IIAKI.
[TpakTuueckas pabora
«BpIpanuBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
HccnenoBatenbckas pabora
«BpIpanuBanue pacTeHU B
npoOupke» (MOKHO
BOCIIOJIb30BaThCS
pe3yJIbTaTaMu TPEIbITyIIX
9KCIIEPUMEHTOB TIO
COCTaBIICHUIO MUTATEIbHBIX
pPacTBOPOB sl pACTCHHIA).
[TpakTuueckas pabora
«["'eHOMHDBIE HOKHUIBI
(MozenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7. PacTuTeapbHas

npoaykuus (4 4)

Hanzemnsle 1 moa3eMHBIE OpraHbl
pactenuii. [loGer u BUgOU3MEHEHHBII
nober pacteruii. CriocoOsl
pasMHOXeHHUs pacTeHui. [Tonsatue o
KaueCTBE IIPOAYKTOB IIUTAHMUS.
[Tpobnembl KOHKYpEHLIUU
OTEYECTBEHHBIX IIPOYKTOB ITUTAHUS C
MMITOPTHBIMHU. JIOrMCTHKA TOCTaBKU U
CpencTBa COXPAHEHUS IPOYKTOB
MATaHUS.

Mukpo3seieHs: oJIe3HOCTh U

TCXHOJIOTHA.

XUMUYECKUI aHanu3
MPOAYKIIHH. OcHOBBI
creKTpooToMeTpuu.
[Torenomerpus.

Xpomarorpadus.

[TpakTnueckas pabora
«[IpenenbHo noOIMycTUMBIE
koHueHTpauuu (I1IJ1K) u
METOBI KOHTPOJIS
0€30MacCHOCTH PaCTUTEIbHBIX
MPOAYKTOB IMUTAHUY.
UccnenoBarenbckas padbora
«O1eHKa KauyecTBa
BBIPAIIEHHON MUKPO3€EJICHN»
(7160 cBos, MO0 U3
Mara3uHa).

[TpakTuyeckas pabora
«MeTopl OLIEHKH KauecTBa
pPacTUTENLHON TPOTYKIUH:
XpaHEeHHE ¥ COXPAHHOCTh
MUTATEIbHBIX BEIECTBY (I10
JOCTYITHOMY 000PYAOBaHUIO).
Uccnenosarensckas




pabota «OrmpeneneHue
BuTamuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
IUTO/IaX Ha Pa3HOM CPOKE
(cmocob6e) XxpaHeHUs.

Monyas «buorexnonorus» 8 kiaace (34 1yaca)

Tembl OcHOBHoOE coep:kaHne JesiTeILHOCTD
IIKOJIbHUKOB
Tema 1. [TonsTHE OMOTEXHOIOTUH. 3aUeM [TpakTnueckas pabora
| D P a— 4eJI0BEeKy OMOTEXHOJIOTUH, B YEM UX «IIpumeps! npuMeHEHUS
) [IPEUMYINCCTBO NEPE] XUMUICCKUM OHMOJIOTHYECKHUX 00BEKTOB B
(2 9) cunTe30M. OCHOBHBIE OHOOOBEKTHI

OMOTEXHOJIOTHH:

MIPOMBIIIIIICHHBIE

MUKPOOPTaHU3MBI, KIICTKH W TKaHU
pacTeHHii, )KUBOTHBIX U YEIIOBEKa,
OMOKaTaIN3aTOPHI.

CelIpbe 17151 OMOCHHTE3a U OLIEHKA ero
ouonornueckoil neHHocTH. OCHOBHBIE
UCTOYHUKH yTIepoa, a3oT1a, gocdopa,
MHUKpPO3JIEMEHTOB. MccneoBanne HOBBIX
HUCTOYHUKOB CBIPBS (BKJIFOYAst BOMTPOCHI
ero mpeaBapuTeIbHOl 00paboTKM),
pa3paboTKa HOBBIX MUTATENBHBIX CPEll, B
TOM YHUCJIE€ BKIFOYAIOIINX
OMOCTUMYTISITOPBI U APYTHE DIEMEHTBI
YIpaBJICHUS M ONITHUMHU3AIIH MTPOIECCOB
OouocuHTe3a. MeTo1bl ONTUMHU3ALUU
MUTATENBHBIX CPEI.

TBOEH KUZHW.




Tema 2.
Muxkpoouosorus

(6 1)

[TonoxeHne NpoOKapuOTOB B CUCTEME
OpPraHUYECKOTo MUpA.

Crpoenue 6akTepraIbHON KIETKH.
Knaccugukarus 6axrepuit. Mopdomorus
6axtepuil. [IpocTbie 1 coKHbIE METOIbI
OKpammuBaHus 0akTepuid. PuU3HoIOrUs
OakTepuii:

MUTaHKUe, JbIXaHUe, POCT U
pa3MHOKeHHe. 3HaKOMCTBO C

JIOMEHOM
(3KCTPeMOPHITBHOCTD,
CTPOCHHUSI KJIICTKH).

Apxen
0COOEHHOCTH

IIpakTuka.
JlaGopaTtopHnas pabota
«DuKCUpOBaHHbBIE
IpenapaTbl OaKTEpUi.
Onpenenenne Gopmbl
NPEUIOKEHHBIX KYJIBTYP
MUKpPOOPTaHU3MOB,
UCIOJIB3YS IPOCTON METOT
okpackmny. JlaboparopHas
pabota

«OmnpeneneHue Tumna

Mo04YHOKHUCII0E U CIUPTOBOE OPOKEHHE.
dotoTpodHbIe 1 XeMOTpo(HBIE
OakTepuu.

Kunernueckoe onucanue mnpouecca pocrta
MHUKPOOPIaHU3MOB.

DKCIIOHEHIaNIbHAsE MOJIENb POCTA.
Kunernka ruden MUKpOOPTaHU3MOB.
[Tatorennsie 6akrepun. YymHas majgovxa
U YepHasi CMEpTb, OOTYJIM3M, CTOJIOHSK,
Tybepkynes. Uctopus 60pbObI C
OaKkTepHaIbHBIMU HH(PEKIUIMHU.

Boiina 6eckoHEUHOCTH: aHTUOMOTUKH
npoTuB OakTepuil. MexaHU3Mbl AeHCTBUMA
AHTHOMOTUKOB. MEXKIIETOUHAS
KOMMYHHMKaIus O0akrepuil. UyBcTBO
KBOpyMa.

[TpumeHeHne GakTepuil YETOBEKOM.
Kunernyeckoe onvcanue 6MOoCHHTE3a
MPOJYKTOB MUKPOOPTaHU3MaMHU.
bakrepuu, KoTopbele MOTYT pasjaraTb
IUTACTHK.

MukpoopranusMbl B arpoOMOTEXHOJIOTHH.
HcKyccTBEHHBIE acCOMALMN PACTEHUH C
MHUKPOOpPraHu3MaMu

KJICTOYHOM CTEHKH METOJIOM
OKparmmBanus no I'pamy»
(Ipu HAJIMYMK PEAKTUBOB).
JlaboparopHuas pabota
«IIpuroroBienue
NPWKU3HEHHBIX TPenapaToB
MOJIOYHOKHCJIBIX OaKTepuii».

JlaGopartopHnas pabota
«IToceB cMmbIBa C pyK Ha
yamku [letpu».
JlaGoparopHas pabota
«Bp1enenne yncrou
KyJbTYpbl OaKTEpUil.
Meron pazsenenuit. Meron
MCTOIIAIOIETO HITPUXA».

JlaGoparopHas pabota
«Mopdomorudeckast
XapaKTepUCTHKA
BBIICIICHHOM YUCTOM
KYJbTYPBIL:

XapaKTepUCTUKA KOJIOHHH,
dbopma OakTepuii, TUIT
KJIETOYHOM CTEHKIY.
JlabopartopHnast pabota
«CpaBHeHHe pocTa
MHUKPOOPTaHU3MOB Ha YaIIKe
0e3 u ¢ qoOaBIeHUsI
aHTHOUOTHKOB.
UccnenoBarenbckas padbora
«ITouck MUKpOOPTraHU3MOB
o0Jtamaronmx
AHTarOHUCTUYECKOU
aAKTUBHOCTbBIOY.
HccnenoBaTenbsckas paboTa
«Bbraenenue




MOJIOYHOKHCIIBIX OaKTepHii,
HCCIIEJOBAaHUE MX

AKTUBHOCTHY.
UccnenoBatenbckas padbora
«Briienenue 6akrepuit
MTOJIE3HBIX JJIS1 PACTCHUIN.




Tema 3.
JyKkapuoTHyecKHe
OpraHu3Mbl B
OMOTEXHOJIOTUH
(njiecHeBbIe TPUOBI,
P OIKIKH,

Boaopocn) (6 u)

[1necHeBbie TpOBI MPOAYLEHTHI
OMOJIOrMYECKH aKTHBHBIX BELIECTB
OO0mast XxapakTEepUCTHKA IPOAOKEH
caxapoMHuLeToB. McTopust HCII0JIb30BAHUS
JIPOXOKEN B TPAIULIMOHHOM
OouoTexHonoruu. TexHoIoruu BUHOAETHS
U XJ1eb0neveHus, CeuaaTu3upoBaHHbIE
pacsl Ipoxokeid. MeTabou3m IpoxsKe.
Peaxiust ciupToBOro OpOKEHHMS.
[TonmyyeHne BTOPHUHBIX METAOOJIUTOB B
IpoAoKax. Ipoxokn Kak mpoayLeHTh
ouotornuB. [lomyuenue 1eneBbix OETKOB
B JPOXOKaX.

Oco0eHHOCTH BEereTaTUBHOTO U MOJIOBOTO
Pa3MHOXKEHHUSA y IPOXKIKEH, 3SHaUCHUE
M3Y4YEHUsI MUTO3a U LINTOKUHE3A JJIs
ONTUMM3AIINH TIPOLIECCOB
KyJIbTUBUPOBAHUS JAPOKKEBBIX IIITAMMOB,
MOHUMAaHUS IPUYMH TaTOT€HHOCTH
JIpOACOKEN U TpUOOB, TOUCKA MUIIICHEH
(GyHrUIUI0B U pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX MIPEapaToB.

Bomopocnu — nepcnekTuBHBINA 00BEKT
JUTsI IPOU3BOJICTBA OENKa U YTIIEBOJIOB.
buoTrexHOJIOrHUecKre METOIbI OUUCTKHI
TBEPJBIX, )KUJKUX OTXOJIOB U
ra3000pa3HBIX OTXOJ0B MPOU3BOJICTB.
Crounsle Boabl. CXeMbl OYHCTKH.
buoduibTpel, a3poTeHKH, METAHTEHKH,
OKCUTCHKH.

AXTUBHBII W 1 BXOASAIIHAE B HETO
MHUKpOOpranu3msl. Mcronbp3oBanue
BOJIOPOCJIE B OUHCTKE CTOYHBIX BOJ.

JlaGopartopHnas pabota
«IToacuer KIETOK IpOXIKEN
B Kamepe ['opseBay.

Jlaboparopnas pabota
«O06Hapy)eHHEe TPOITYKTOB
CIHPTOBOTO OpOKEHUSI:
STHJIOBOTO CITUPTA U
YTIICKUCIIOTO Ta3ay.
JlaGopaTtopHnas pabota
«HaOmronenune
Pa3MHOXKEHUS IPOIOKEBBIX
KIeTok». [IpakTrueckast
pabora «[lomyueHue
TBOpoOra 1 Keupa Ha OCHOBE
MOJIOYHOKHCJIIBIX OaKTepHUii.
[TpakTuyeckas padora

«OCHOBHbIE BU/IbI KBaca U
UX XapaKTEpUCTHKa»

«poxxu n
MOJIOYHOKHUCIIbIE OaKTEPHH,
MIPUMEHSEMBbIE JJIs
MIPOU3BOJICTBA KBACay.
[TpaxTrueckas pabota
«CpaBHUTEIBHBIN aHAINA3
pa3BUTHSA APOXKIKEHN B
a’pOOHBIX U aHAIPOOHBIX
YCIIOBHSIX.

[TpakTnueckas padbora
«MeTobI OIICGHKH CBOMCTB
XJIeOOTEeKApHBIX APOXIKEH.
Oco0eHHOCTH TPUMEHEHUS




MIPECCOBAaHHBIX, CYIICHBIX U
WHCTAHTHBIX JPOXIKEH».
HccnenoBatenbckas padoTa
«Bnusaue ¢puzuko-
XHUMHAYECKHX (aKTOPOB Ha
Ka4eCTBO
OMOTEXHOJIOTHYECKOMN
NpOAyKIUH (KBac, Keup,
CBIp, XJ1€0 U JAp.)».
HccnenoBaTenbckas padoTta
«Bnusaue pusuko-
XHUMHUYECKHX (aKTOPOB Ha
poct Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBenHnasn
uHpopmanus (4 4)

HacnencTBeHHOCTh M U3BMEHUYUBOCTD —

OCHOBHEIC CBOMCTBA JKMBBIX OpraHnu3MoOB.

N3menunBocTh. Buabl N13MEHUHUBOCTD.

I'en —MarepuanbHbIl HOCUTED
HACJIEACTBEHHOCTU U U3MEHYHUBOCTH.
HyxnenHnoBble kucnotsl. JIokanu3anus
TEeHETUYECKOT0 MaTepHala B KIETKE.
Henenune knerok. Permkanus JTHK.
OcHoBHast JorMa MOJIEKYJISIPHOM
Onosorum.

Tpanckpunuus. Tpancisus.

MyTanumn.

[TpakTrueckas padoTa
«MoaudukaronHnas
M3MEHYUBOCTD (JIUCTHA,
UTOJIKU C OJTHOTO JICPEBA)».
[TpakTryeckas pabora «I'en
— MHCTPYKLUS 110 cOOpKe
KJIETKH (Ha Oucepe uiu
KOHCTPYKTOpE)».
[TpakTuyeckas pabora
«MyTanus Ha 6yrepOpose
(Jr0601 00BEKT U3
npeabIayIen paboTsl, re
U3MEHEHHE UHCTPYKLIUU
NpUBEJET K N3MEHEHUIO
BHEIIIHETO BUA O0BEKTA)».

Tema 5.

BupycoJsorus (3 4)

ITonoxeHne BUPYyCOB B CUCTEME
oprannyeckoro mupa. CTpykrypa u
XUMHUYECKUH COCTaB BUPYCOB.
Knaccugukanus Bupycon. Penpogykuus
BUpPYCOB. Bupycsl - Bo30yauTenu

WH(]EKITMOHHBIX OoJie3He. OHKOBUPYCHI.

bakrepuodaru: crpoeHue,

IIpocmotp
JIOKyMEHTaJIbHOTO (puiibMa o
BHpYCax.

[TpakTiueckas pabora.
«Meton pa3BeneHU».
[TpakTrueckas padoTa.
«TutpoBanue
OakTepuodaroy.




CBOMCTBA, IPUMEHEHUE.
Bbuonornueckue MeTo 11 60pbOBI €
BUpYyCaMH.

Tema 6. I'ennas

OcHOBBI TeHHOM MHX’eHepuu. Bekropa.

[TpakTuueckas pabora

HHJKEeHepHd U Creruduueckue GpepMeHThl GaKTepHil. «OHJOHYKJIEa3bl
GHMOTEXHOJIOI I buoTtexHonoruu npoayKiuu 0eiaKoB B pectpukuuu (pabdota ¢
(4 u) OakTepHaNTbHBIX KyJIbTypax. JlocTikeHus: | HyKI€OTUAHBIMU
TeHHOW MH)KCHEPUHU U OMOTEXHOJIOTHH. OCICAOBATCIIPHOCTAMHA Ha
CRISPR/Cas — cucreMa afanTUBHOIO Oymare)».
uMMyHHUTeTa 6akrepuit u apxeit. [MO. IIpakruyeckas pabora
Mertoas nonydenus ' MO. «I'eHHBIE HOKHUIBI -
CRISPR/Cas
(MozenupoBaHue Ha
oymare)». Urpa-guckyccus:
«Bprpait rpaHT Ha
coznanue ['MO».
Tema 7. JloMecTHKaIs OCHOBHBIX JOMAIITHUX Huckyccus
buorexnoJiornu B JKMBOTHBIX; COBPEMECHHBIC 3KCIICPUMCHTBI «Jlomectukanus, Bce Jiu
JKMBOTHOBOJCTBE 110 IOMECTUKAIIMU KUBOTHBIX (JIUCHULIA, PacTCHHA H 2KHBOTHEIC,
(4 u) HOPKa U JIp. — SKCIIEPUMEHTHI HAy4HOU KOTOPBIC JKUBYT PA/IOM C

IIKOJIBI aKajieMuka bemnsieBa).
CoBpeMeHHbBIE METO/IbI B
YKUBOTHOBOJICTBE: TPAHCILIAHTAIIHS
SMOPHOHOB, XHMEPHBIC KUBOTHEIE,
KIIOHUPOBAHHE.

OcHoBHbIE 00J1€3HU )KUBOTHBIX U POJIb
MATOTEHHBIX MUKPOOPTaHU3MOB U
Mapa3suToB B Pa3BUTUU 3a00eBaHUI
JIOMAIITHUX )KUBOTHBIX U OCHOBHBIX MEpax
O0pHOBI C HUMU; POJIb MOJE3HBIX
MUKPOCUMOHOHTOB B OpPTraHU3ME
JKUBOTHBIX. [10J10KUTEIEHOE U TOOOYHOE
(oTpuIaTeTbHOE) BO3ACHCTBUM
AHTUOMOTHKOB HAa OPTraHU3M B XOJIe
JIEYEHUSI )KMBOTHBIX; I[€IH U 3a1a9H
BETEPHHAPUHU. BUOTEXHOIOTHST KOPMOBBIX
IIpermapaToB.

YeJIOBEKOM UM
0JIOMaIIHUBAXOTCA? MOXKHO
JIM CYUTaTh TapakaHa
OJIOMAIlTHEHHBIM
JKHUBOTHBIM 7).
[TpakTuueckas pabora
«Metoauka KIOHUPOBaHUS
(MozenupoBaHue Ha
Oymare).

[TpakTudeckas pabota
«CocraBieHue paloHa
MUTaHUS )KUBOTHOTO, PACUET
PacxoI0B Ha COJIEPIKAHUEY.
HccnenoBatenbckas pabora
«O1eHKa KauecTBa
MOJIOYHOM MPOTYKII.




Tema 8. OcCHOBHBIE METO/IbI CENEKIUH. [TpakTuyeckas pabora
buorexHosorumn B ['ubpuauzanms. Dopmbl otOopa.| «BsIpammuBaem ropox. Kax
PacTeHUeBoOACTBE OcHoBHbIE HaNpaBICHUS IIPOBECTH

(54) CEJICKLMHU: YIy4dlIEHUEe YPOKAUHOCTH, CKPELIMBAHUE Y TOPOXa».

YCTOWYMBOCTH K OMOTHYECKUM H
abuoTnueckum (hakropam.

OcHOBHBIE IOAXOBI CEJIEKIINY U
OMOTEXHOJIOTUHU KYJIbTYPHBIX PACTCHUH,
I'uOpunnsanus, OTaaIeHHAS
ruGpuau3anms, UICKyCCTBEHHBIN 0TOOp,
reTepo3uc, TpanchopMarysi, MyTareHes,
IEHETHYECKOE PEJAaKTUPOBAHHUE).
Hcropus ceneknuu B Poccun u mupe,
VCTOPUS Pa3BUTHS BAXKHEHIINX COPTOB
KYJIbTYPHBIX PACTEHUH.

Kak genoBek MoxeT MOAH(DUIINPOBATH
pactenus? ['eHHast nHKeHepus PaCTEHU:
Yto Takoe reHeTHYecKasi HHXEHEPHs
pacteHuil. TpaHCreHHbIE PaCTEHHUS.
Mertoabl nosyuenus. O6pazoBaHue
OIYXOJIEW y pACTEHU.
Arpobaxtepuanbhas Tpanchopmarus: Ti-
wiazmuasl. 'ensr T-JTHK.
MouteKyJIIpHOT€HETHYECKUE MEXAHU3MBI
Tpancpopmanuu. ['enernueckoe
penaktupoBaHue. CoBpeMEHHbIE
MOJXO/Ibl U JOCTUKEHHSI TEHETUUECKOTO
pPENAKTUPOBAHUS PACTCHUIA.

EcTp 111 sxu3Hb B ipobupke?
broTrexHoI0rus KylIbTYpPHBIX PACTECHUH.

[TpakTuueckas pabora
«I"eHOMHBIE HOKHHIIBI
(MozmenupoBanue paboThI
cucrembl CRISP-Cas).
HccnenoBatensckas padoTa
«BpIpanuBanue pacTeHU
B IpOOUpKE»

(MOKHO BOCIOJIb30BaThCS
pe3yIbTaTaMu MPeablIyIuX
HKCIIEPUMEHTOB 110
COCTaBIICHUIO MUTATEIbHBIX
pPacTBOPOB sl pACTCHHIA).

Mopnyas «Moseky/asipHbie 0CHOBBI (puznosoruu u papmakonornm» 9 kaace (17 yacos)

TeMbI

OcHoOBHOe coep:KkaHue

JlesiTeJIbHOCTD

INKOJBbHHUKOB




Tema 1.
duszunogornueckas

xumus (5 4)

BBenenne. buoreHnnie 31eMeHTEI:
opranorensl: O, C, N, H.
AKTuBHBIE (HOPMBI KHCIIOPOJA, UX
MoJTyYeHue, HeHTpan3anus.
MakposJIeMEeHTBI: TPOIICHT

HccnenoBaTensckas pabota
«KonnuecTBeHHas oLeHKa
COJIepKAHUSA
MHUKPORJIEMEHTOB WU

COJIEpXaHUsl B OPraHu3Me, BIMOTHsIEMAs
GyHKIUS, COACpKAHKUE B MIPOTYKTaX
mutannst. CaZ2+ - cBA3bIBAIONINE OEIIKH,
JICTIOHUPOBAHUE KaJIbIUs, PETYIISIIUS
YPOBHSI KaJIbllMs B OPraHU3Me: TOPMOHBI
nouek. Mg — crpoenue xsopoduiia, ero
aKTUBALUsl COJTHEYHOM DHEPIUEH.
MUKpO3JIEMEHTHI: B KAKUX MOJIEKYJIax
COJICPIKATCS, BRITTOTHsIEMast (PYHKIIHS,
COJIEpKaHUE B MPOJIYKTAX MUTAHUSA.
[TocnenctBus mepeno3npoBKU
MHUKpO3JIeMeHTaMu. F& — ycBanBaeMbIe
THUIIBI COCTMHEHUN KeTe3a.
['emonpoTenHbl, reMOIIMaHNH,
UTOXpoMbl. CU — YCBOGHHE U TPAHCTIOPT
Menu. benku, copepxaniue Meab.
[Tatonoruveckue cuHaIpOMBl MeHKe 1
Bunncona, cBI3aHHBIC C

MeTabonu3MoM Meau. TOKCHYHbBIE
sneMeHThI [lepronueckon CucTemsl
ISl opranusMa. BimstHue HerocraTka
MaKpO U MUKPORJIEMEHTOB Ha KUBbIE
OpraHU3MBI.

Kupsl. 3a0oneBaHus YenOBeKa,

CBSI3aHHBIC C HAPYIICHUSMH KUPOBOTO
oOmeHa.

Jucnmunuaemun.

Vriesojnl. 3a00eBaHUS YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMU YTJIEBOHOTO
obmena. CaxapHbIiii guaber.

benku. Ctpoenne. 3aboneBanus
YeJI0BEKa, CBA3aHHBIC C HAPYIICHUSIMHU
6enkoBoro oomeHa. @yHKIUU OEIKOB.
®epmenTtsl. Mexanusm aeicteus. Knacest
(bepMEHTATUBHBIX PEAKIIHIA.

Kodepmentsr.
BuTtamMuHBI )KUPOPACTBOPHUMEIE,
BoJtopacTBopuMele. [IpeBparmenue

BUTaMHHOB B IMUIIEBBIX
IPOIYKTax».

[IpakTuueckoe 3aHsTHE
«KauecTBeHHbIE pEaKIIMU HA
OPraHUYECKUE MOJIEKYIIbDY.

[TpakTHueckoe 3aHsTHE
«JIeHaTyparus OEIKOBY

[TpakTnueckoe 3anATue
«M3y4yeHne akTHBHOCTH
aMHJIa3bly.

HpaKTqucxoe 3aHATUC

«duanu3 (kieroyka
Tpayoe)».




BUTAaMUHOB B aKTUBHBIEC (DOPMBI
Ko(epMEeHTOB. ABUTAMHHO3BI.
OcHOBHBIE THIIBI META0OIUYECKUX
peakuuii. buosHepreruyeckue
nporeccel. ['mukxonu3. Hukn Kpebcea.
Ilens nepeHoca MEKTPOHOB.
OxucneHue )XUpHbIX KUCIIOT.
Karabonu3m aMUHOKHUCIIOT.
I'moxoneorene3. CuHTE3 yIiIeBOJOB,
OEJIKOB, )XUPOB. MeTabOIUTHIECKHE
3aboneBanus. [IpakTuueckoe 3aHsTHE:
«pelleHUe 3a/1a4 Ha YIHEPTeTUYECKUM
obmen» Kierka. [TorsiTe MeMOpaHBI.
®ynkuuu MeMOpaH. Bujsl Tpancnopra
B KIICTKY.

MembOpaHHbIe opraHou/ipl. 3a00eBaHus
CBSI3aHHBIE C HapYyLIEHHUEM PabOThI
MeMOpaHHBIX OpraHeil, 00JIe3HU
HAKOIUICHUS.

THUIbl KOHTAKTOB MEXKIY KJIETKaMHU.
3Ha4YCHHE MEKKJICTOUYHON KOMMYHUKAIINH
JUISL 3/10pOBbsI OpraHU3Ma.

Snpo. YpoBHHM yIakOBKH XpOMaTHHA.
XpPOMOCOMHBIE TEPPUTOPHH.
HememOpaHHbIe OpraHOU/IBI.

Tema 2.
MouJiexkyasipaas

ounoJsiorus (5 )

OcCHOBHBIE BEXU Pa3BUTHs MOJIEKYJISIPHOMN
OHMOJIOTHMH.

HykinenHoBbie KUCIOTBI.

OCHOBHBIE IPUHITUIIBI CTPOCHHUSL.
Marpuunsie cuHTE3bI. Perumikanus —
OCHOBA KJIETOYHOTO AesneHus. [IpuHimnel
perukanuu. Myrtamuu. YTo BbI3bIBAaET
n3meHenus B crpoennu JJHK.

[IpuHIMIIEI penapanun.
Tpanckpunuus.

I'enetnueckuit kox. Tpancusanus.
Opranu3zanysi reHoMa BUPYCOB
IIpoTUBOBUPYCHBIE CPECTBA, MEXAHU3MBI
ux nerctBus. Opranuszanus reHoma
Oaktepuii

[TpakTudeckas pabota
«Boigenenue JJIHK u3
OaHaHay.

[TpakTiueckas pabora
«Mogens JIHKopuramm.
[TpakTnueckas pabora
«Onpenenenre KayecTa
npenapatos /IHK ¢
MIOMOUIBIO
cnektpodoromerpun» (pu
HaJTUIUH 000pyIOBaHUS).
[TpakTudeckas pabota
«PemnukaTtuBHas MalIMHA
(urpa-




AHTHOaKTEpHUATIbHBIC TTPETIapaThI.
Opranu3zaius reHoMa 3yKapuoT
I'enoMHOE pegakTUpOBaHUE.

JIEMOHCTPALIHS )».
[TpakTuyeckas pabora
«I11P (Monmens
aMILTHUKAIHAS Ha
Oymare)».
[TpakTuyeckas pabora

«Cwuna mpoMoTOopay.

[TpakTuyeckas pabora
«Pemenune 3a1a4 Ha
TCHETHYECKUI KO.
[TpakTuyeckas padora
«DonauHT OGETKOBY.
HccnenoBatensckas padbora
«Pacnipoctpanenue
AHTUOMOTHUKOPE3UCTEHT HBIX
OakTepuin».

[TpakTuyeckas padora
«Pabora B cOBpeMEHHBIX
TCHETHYECKUX 0a3ax
naHHbIX. [IpoBeneHue

In silico ananu3za
MOCJIeIOBATEIILHOCTEH
TCHOBY.

Tema 3.

DapmakoJI0rus
(79

ITonsTue o nekapcrBax. [IpuHIUIIBL
MIOAXO0AA K IOMCKY HOBBIX
JIEKapCTBEHHBIX CPEJCTB.

CKpUHUHT U €70 METO/IBI.

[Tytu BBenenus JIC.

dapMaKOKUHETHKA JIEKaPCTBEHHBIX
BelecTB. BcackiBanue

(abcopOums) nekapctB. OCHOBHBIE
MEXaHU3MbI BcachiBaHusl. TpaHCropT
JIEKapCTBEHHBIX BEIIECTB. | eHbI U OeNKH
nepBoii (assl Onorpanchopmaruu. I[ytn
BBIBEJICHUS JIEKAPCTB U3 OPraHU3Ma.
DKCKpenus v dauMuHaIus. ['eHpl u OenKu
BTOpO# (ha3bl OuoTpanchopmarm.
dapmakoanHaMuka. ['maBHoe u
no0oYHOE, pe30pOTUBHOE U MECTHOE,
npsiMoe, HepsIMOe U peIIeKTOPHOE
JIEUCTBHUE.

HccnenoBatenbckas paboTta
«IKCTIEpUMEHTA T10
OIPEEIIEHNIO TOKCUYHOCTH
BEIIIECTB HA apTEMUAUAX).
[TpakTnueckas pabora
«Kapra sxcnipeccun
J0(haMUHOBBIX U
CEPOTOHHHOBBIX PELIENITOPOB
B MO3I'€ MBIILIEH.
HccnenoBatenbckas paboTta

«[loBeneHUeCKre TECTHI HA
peiOkax Danio rario.
CBeTsio-TeMHast Kamepay.
UccnenoBarenbckas pabota

«IToBeneHueckue TECTEI




Buel B3auMOAENCTBUS JIEKAPCTB.
CuHepru3m 1 aHTaroHU3M IMpu
COBMECTHOM JIEUCTBUHU JIEKAPCTBEHHBIX
BELIECTB, UX PA3HOBUIHOCTU
TpancmeMOpanHblii curHaauHT. THITBI
KJICTOYHBIX perenTopoB. MemOpaHHBbIE:
MOHHBIC KaHAJIbl, KATAIUTUYECKUE U
conpspbkeHHble ¢ G-Oenkamu;
BHYTPHUKJIETOYHBIE: IUTOIIA3MAaTUYECKUE
U siaepHble. MexaHu3Mbl JIMTaHI-
pPELENnTOPHOrO B3aUMOJECHCTBUA.
CeneKTUBHOCTH (M30MPaTeIbHOCTD)
JIEHCTBUSI, CBSI3b «XMMUYECKasl CTPYKTypa
— ¢apmakosoruyeckasi akTHBHOCTb
BEILECTB»

PapMaKoJIOrHYeCKOU MOLYJIISALIUU
CHUHAIITUYECKOW XOJIMHEPTUUECKOU
nepeaadn. MoJieKyJIIpHbIA MEXaHU3M
JefcTBUS U papMaKoIOruuecKue
cBoiicTBa MX0IMHOOI0KAaTOPOB,
TaHIIMOOJIOKAaTOPOB U Kypapernoao0HbIX
cpenctB. dapMakoJIOruuecKas peryJisanus
AKTUBHOCTH a/IpEHEPTUUYECKOr0 CUHAIICA.
ApEHOMUMETHKH, aIpeHOOIOKATOPHI,
CHUMITAaTOJIUTHKH.

MonexynsipHast papmMaxkoaorus
AHTHAJIJIEPTUYECKUX CPECTB.
['McTaMuHOBBIE PELIETITOPHI: THIIBI,
MOJIEKYJISIpHAsl OpraHu3arusl.
CrabunuzaTopbl MeMOpaH TyYHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M
JecTBUS, OCOOEHHOCTH KJIMHUYECKOTO
IIPUMEHEHHUS], TOUKH ITPUIOKEHUS
JecTBUSL MHTUOUTOPOB JIUITHTHBIX
MEANATOPOB.

MexaHu3M IelCTBUS U IPUMEHEHUE
[IPENapaToB, CTUMYJIUPYIOLUINX MPOLECCHI
ummyHurera. Gapmakosnornueckas

Ha peiOkax Danio rario.
OTKpBITOE TI0JIEY.

HCCJ’IGI[OBaTeJ'IBCKaH pa60T a
«HOBGI[CH‘IGCKI/IC TECTHI Ha
Danio rario.

CraiiHoe ITOBEICHUEY.

pBIOKaxX

[TpakTuueckas pabora
«BnusHue agpeHaanHa Ha
CEpJICYHbIE COKPAILICHHUS
(mporpammHoOe
obecrieueHue).
[TpakTudeckas pabora
«I'ucronoruyeckue
npenaparbl UMMYHHOMR
CUCTEMBI».
[TpakTuyeckas pabora
«I'mcronornyeckue
Ipenaparsl HEPBHOM
CUCTEMBI».




XapaKTEePUCTUKA UHTEPIICUKUHOB:
MIOJIyYEHUE, MEXaHU3M JCICTBUSA,
npuMmenenre. OCHOBBI MaTO(GU3UOIOTHH
ocTpoda3zoBOro OTBETA, MEIUAIIHS
BOCHaJIeHUA. MOJIEKYIIIPHBIM MEXaHU3M
IIPOTUBOBOCIIAJIUTEIBLHOTO 1EUCTBUS
[IFOKOKOPTUKOCTEPOUIOB, HECTEPOUTHBIX
MIPOTUBOBOCHAIUTENBHBIX CPEACTB.
[TonsiTue 0 HapKO3€ U HAPKOZHBIX
npenaparax. KiieTouHbli 1 HEPBHBII
Hapko3. Papmakoaoruyeckas
XapaKTEPUCTUKA OTAEIIbHBIX TPy
HapKO3HBIX CPE/ACTB.
[TocnenoBarenbHOCTh AEUCTBUS HA

HCHTPAJIbHYIO CUCTEMY.

dwusnonorndeckuit coH; ¢aspl cHa. Buib
HapyueHni cHa [lonstue o
MEAMKAMEHTO3HOM CHE U CHOTBOPHBIX
npenaparax (TMITHOTHKAX).
MosnekysipHble aCIIEeKThI
Houuuenuuu. OnuatHble peuenTophl,
UX TUIBL. DHKEe(DATUHBI U YHIOPHUHBI

- DHJIOTEHHbIE JIMTaHAbl ONHATHBIX
peLenTopoB.

AHTHIICHXOTHYECKOE JIelcTBUE, BIUSHHUE
Ha (PYHKITUIO SKCTpanupaMuIHON
CHCTEMBI, SMOIIMOHAIIbHYIO c(epy,
PBOTHBIN LIEHTP, apTEpUATILHOE
JTaBJIEHUE, IEHTP TEPMOPETYIISLHH.
MorexymsipHbIe MEXaHU3MBI JIEHCTBUS
HEHpOJIENTUKOB, BIUSHUE HA

1o aMHHOBBIE, CEPOTOHUHOBBIE, aJPEHO-
Y TUCTAMUHOBBIE PELIETITOPHI, UX
JIefiCTBHE Ha KJIETOYHbIE MEMOpaHBbI, Ha
JIETIOHUPOBAHNE TKAHEBBIX MOHOAMUHOB.

HOTGHHI/Iaﬂ-SaBI/ICI/IMBIC HaTpPpUCBLIC

KaHaJIbl KaK MUIIEHU ACUCTBUS MECTHBIX
aHecTeTHKOB. CrocoObl MHIMOUPOBAHMS
MOTEHIMAI3aBUCHUMbIX HATPHEBBIX
KaHAJIOB MECTHBIMHU aHECTETUKAMHU.

Moayab «MoJieKyasipHbI

€ OCHOBBI cesiekun» 9 kiaacc (17 yacos)

Tembl

OcHoBHOE conepxaHue

JlesATeIbHOCTD

IIKOJbHUKOB




Tema 1.
MouJiexkyasipaas
ounoJsiorus (5 )

OcCHOBHBIE BEXU Pa3BUTH MOJICKYJISIPHOMN
OHMOJIOrUH.

HykienHoBbIE€ KUCIOTBHI.

OCHOBHBIE IPUHITUIIBI CTPOCHHUSL.
Marpuunbie CUHTE3bI. Perumkanus —
OCHOBA KJIETOYHOTO AeseHus. [I[puHimnb
permkanuyd. Myranuu. UTo BeI3bIBacT
n3MeHenus B crpoennu JTHK.

ITpunnune! penapanuu. TpaHckpunus.
I'enernueckuii koa. Opranu3zaius reHoma
BHUpycoB [IpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEUCTBUSI.

Opranuzanus reHoMa 6akTepuit

AHTHOAaKTEpHUATIbHBIC TIPETIapaThI.
Opranu3anus reHoma 3yKapuoT
['enoMHOE pegakTupOBaHUE.

[TpakTuyeckas pabora
«Brigenenne JIHK u3
OaHaHa.

[TpakTuueckas pabora
«Mogaens JIHKopuramm».
[TpakTuyeckas pabora
«OrmpeneneHne KauecTna
npenaparos JJHK ¢
TIOMOIIIBIO
cnekTpodoToMeTpuny (Ipu
HaJU4YUH 000pYIOBaAHUA).
[TpakTuueckas pabora
«PernkaTuBHAs MalInHA
(MrpaIeMOHCTPALIHS ).
[Tpaxtuueckas padora «I11[P
(Mozens amruIMUKaIuUs Ha
Oymare)».

[TpakTuueckas pabora
«Cuna mpoMoTOpay.

[TpaxTrueckas paboTa
«Pemenue 3a1a4 Ha
T€HETUYECKUI KOJI.

Tpanciauus».
[TpakTnueckas pabora
«DonIUHT OENKOBY.
UccnenoBatenbckas pabora
«Pacnpoctpanenue
AHTHOMOTHKOPE3UCTEHT HBIX
OaxTepuit». [IpakTnueckas
pabora

«Pabora B
FeHETUYECKUX
naHHbIX. [IpoBenenune
In silico ananmsa
OCJIENOBATEIILHOCTEN
TCHOBY.

OBPEMEHHBIX
Oazax

Tema 2.
MosiekyasipHbie

OCHOBBI T'€CHCTHUKH

[Ipeamer reneruxu. KpaTtkas ucropus
Pa3BUTHS IPEICTABIICHUS O
HaciaencTtBeHHocTd. OT reHa K

Ponesast urpa «Annenny.
HccenenoBarenbCKkuil IPOEKT

MyTtarensbie (HaKTOpHI.




(59)

MPU3HAKY: KAaK pacKpacuth kota. Uto
takoe npusHak? [IyTs oT rena o
npu3Haka. Myraruu. AJuiend.
['eTepo3UroTsl ¥ TOMO3HUTOTHI.
JloMHUHaHTHBIE U PELIECCUBHBIC aJUIEIH.

I'ensl cTposT opranusM. Brinroyenue u
BBIKIIFOUCHHE OOJIBIIIOrO Habopa
reHoB. Kak Kj1eTku MOHUMAIOT, KaKue
TeHbI JI0JDKHBI paboTtaTh. JlUcKkpeTHOe
HACJIETOBAaHHUE MTPU3HAKOB. 3aKOHBI
Menpensi: OIMH T€H - OJJUH MPU3HAK.
Cxema CKpeluBaHusl. 3aKOH
eAMHO00pa3ust THOPUIOB TIEPBOTO
MIOKOJICHUS. 3aKOH pacUIeIICHUs
MpU3HAKa BO BTOPOM MTOKOJICHUH.
3akoHbl MeHiens1: HECKOJIBKO IeHOB -
HECKOJIbKO MpHU3HAKOB. Jurudpuanoe
ckpemuBanue. HezaBucumoe
pacxoxaeHue xpomocoM. CIerieHHoe
HacJe0BaHHE.

B3anmoneiicTBre reHos.

AJlenbHOE U HeaJlIeNIbHOE.
Ornpenenenne nona. [lomoseie
xpomocoMbl. CaMIibl 1 caMKu. BimsiHue
(haKTOpPOB OKPYIKAIOIIEH CPE/Ibl.
XpOMOCOMHOE OTIpe/IeTICHHE TOoIa.
[TonoBeie xpomocomsl. [TpoGiiema
JIOTIOJIHUTEIIBHON X-XPOMOCOMBI Y
JKEHIMH. TpeX1BeTHbIE KOIITKH.

Ponesas urpa «Cyzan0a
KIIETKI».
I'enbinepexiroyareny.
IIpakTHueckoe 3ananue
«ANTOPUTMBI 17151 KJIETOK».
IIpakTHueckoe 3ananue
«Eannoo6pasue nepBoro
ITOKOJICHUS.
IIpakTHueckoe 3ananue
«Pacmenienne BoO BTOpOM
ITOKOJICHUUY.
HccenenoBarennbckuil IPOEKT
«3akonsl I'. Mennemns B
JKCIIEPUMEHTE).
ITpakTueckoe 3agaHue
«Pemerka [1enneray.
ITpakTnueckoe 3aganue
«Hacnenosanme,
CLEIUIEHHOE C IIOJIOM.
IIpakTHueckoe 3aHsaTHE
«B3aumoenicTBYs T€eHOB
(MoaenupoBaHUE CUHTE3a U
TpPaHCIOPTA IUIMEHTA B
KIJIETKY )».

Tema 3.
MouJiekyasipabie

OCHOBBI CeJIEKIHHU
(7 4)

['eHBI B Oy JISAIUAX: BEIUKOE
paBHoBecue. [Tomymsauus. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U aJJIeIIs.
VpaBuenne XapauBaitnOepra.
[Torysauy MEHSFOTCS: YUCIIEHHOCTb,
MUTpanus u BeIOOp cynpyra. @akTopsl,
KOTOPbIE BBIBOJAT MOMYJIALUIO U3
paBHOBecus XapauBaitnOepra.
YucnenHocts nonyisanuu. Ponesas urpa
«9ddexT ocHoBaTens». peiid reHos.
Mytanuu. HeciyqaitHoe ckpelrBaHue.
N3omsuus.

[Tormynsauy MEHSIOTCS:

€CTECTBEHHBII 0TOOp. MexaHusm
JeMCTBUSL €CTECTBEHHOTO 0TOOpA.
JBwxymuit or6op. MonudukannonHas
U3MEHYMUBOCTh. CTaTHCTHYECKUE
0Cc00EHHOCTH MOAN(UKAMOHHOM
u3MeHunBocTU. HacnenoBanue

[IpakTuueckoe 3ananue
«YacToTsl anienei,
TE€HOTUIIOB U (DEHOTHUIIOBY.
HccenenoBarenbCkuil IPOEKT
«AHaJIN3 TeHeTHYECKOM
CTPYKTYpPHbI NOMYJISUN

(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3ddekr
OyTBLUTIOYHOTO TOPJIBIIITKAY.
Ponesas urpa
«EcTtecTBeHHBIN 0TOOPY.
UccnenoBarenbckue paboOThI
«MoauduranmonHas
M3MEHYMBOCTh PACTEHUN B
npezenax Ballero Mecra
JKUTENLCTBAY.
[IpakTrueckoe 3aganue




KOJIMYECTBEHHBIX MMPU3HAKOB.
KonuuectBennbie npusHaku. CpenoBas
M3MEHYUBOCTH Mpu3Haka. Koaddummenrt
HacjeayeMocTu npu3Haka. OTBeT Ha
oT00p. Ilorck reHOB KOJUYECTBEHHBIX
pu3HAKOB. OTHOHYKJICOTH/IHbIE
BapuaHThl reHoB. JIHK-uumn.
[TonHOreHOMHBIN aHaU3 aCCOLMALIHM.
«Omb1» Hag reHoMoM. [loctrenoMHas
spa. ObpaTtHas renetuka. « OMUKCHBIE)
uccienosanwus. [Iporeom, MeTaboIOM.
JlomecTukauus U HEHTPbl TEHETUYECKOTO
pazHooOpa3us. [loncku pacTeHuii ¢
«XOPOUTUMUY» TIPU3HAKAMHM JIJIs1 YEJIOBEKaA.
LleHTpBI reHETHYECKOTO pa3Hoo0pasusl.
Huxonait UBanosuu Basuinos. Cenekius.
KomMOuHanmoHnHas u ruOpuiHas
cenekuus. ['ereposuc.

«ATPOHOMBI».
IIpakTHueckoe 3ananue
«["omonoruueckue psabl
HacJeaCTBEHHOU
U3MEHUYUBOCTHY.

CoXxpaHUTb U U3YYUTh I€HBI, YTOOBI
MeHATh Oyayuiee. Kak npaBuibHO
XpaHuTh TeHbl. KouleKMyu reHeTHUeCKux
pecypcos pactenuil. [Ipaktukym u/unm
HCCIIEN0BATENbCKUI IPOEKT: MeTo bl
KyJIbTUBUPOBaHUS IN VItro mis
COXpaHEHUs TEHETUYECKUX PECYPCOB
pacTeHUN U JUIsl YCKOPEHHOM CENEeKIUN
I'eneTnyeckue NEHTPBI B HALLIEH CTPAHE.
I'ne 3aHMMaroTCd reHETUKOU U T€HOMUKOU
JUISL HY ][ CEIBCKOTO X035 CTBA.
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