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COJEPKXAHHUE

IHosicHuTeIbHAA 3aNIUCKA

AKTyanpHOCTh U HA3HAYEHUE MPOrPaMMBbI

BapuanTs! peanuzaiuu nporpaMMsl U (GOpMBI POBEACHUS 3aHATUN
B3anmocBs3b ¢ porpaMMon BOCIIMTaHUSA

Oco0eHHoCcTH paboTHI Mearora 1o nporpamMmme

Conep:kanue Kypca BHEYPOYHOIl 1eATeIbHOCTH
Mopynb «Kak »KUBOTHBIE U PACTEHUS TPUCTIOCAOIUBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS)

5-6 knacchl (68 yacoB)

Monynbe «OCHOBBI pacTeHHEBOACTBa» 7 Kinace (34 Jaca)

Monyine «buotexHomorun» 8 kiace (34 Jaca)

Monaynab «MoseKysIsIpHbIe OCHOBBI (PU3UOJIOTHH U (papmakosoruu» 9 kiace (17 yacos)

Monynb «MonekysgpHble OCHOBBI cenekuun» 9 kiace (17 gacoB)

Ilnanupyemble pe3yJbTAThI OCBOCHHUS KYPCa BHEYPOUHOM AeSITEJIbHOCTH
JIMYHOCTHBIE pPE3yNIbTATHI
MeranpenMeTHbIE pe3yJIbTaThl

[IpenmeTHbIE pe3yJIbTaThI

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

5-6 kiaccol (68 yaca)

Moayib «OCHOBBI pacTeHHEBOACTBaY 7 Kiacce (34 vaca)

Monynbe «buorexnonorumn» 8 kiacc (34 4acon)

Monynb «MonekyJspHble OCHOBBI (u3HoI0ruu U (hapmakosgorumn» 9 kiacc (17 yacon)

Monynb «MonekysgpHble OCHOBBI cenekumn» 9 kiace (17 yacoB)

INOACHUTEJIBHASA 3AIIMCKA



AKTYyaJbHOCTh M Ha3HauYeHHe mporpammbl. lIporpamma paspaboraHa B
COOTBETCTBUU C TpeboBaHusmMu DeaepaabHOTO0 roCydapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa OCHOBHOTO o0OIlero o00pa3oBaHUs, OPUEHTHUPOBAHA Ha OOecHeyYeHue
WHIMBUIYAIBHBIX TIOTPeOHOCTEH OOydJaromuxcs W HalpaBieHa Ha JOCTHKCHHE
TUTAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO 00IIEero oOpa30BaHUS C
y4eTOM BBIOOpAa ydYacTHHKaMH OOpa30BaTENbHBIX OTHOIIEHUH KYpCOB BHEYPOUHOM
JEeSATEIbHOCTH. JTO MO3BOJISET 00€CeUnTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuii GOI1
BO BCEM IMPOCTPAHCTBE IIMKOJLHOTO OOpa30BaHUS: HE TOJIBKO HA ypOKE, HO W 3a €ro
peiesiaMu.

AKTyanpHOCTh  peaju3allud  JaHHOW  MporpamMMbl  OOYCJIOBJIIEHa  caMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKON NEATEIbHOCTH. JTa JEATEIbHOCTD JICKUT
B OCHOBE ITO3HABATEIILHOTO HHTEpeca peOeHKa, ABJISETCS 3aJI0TOM YMEHUS IUIAaHUPOBATh
Ja00ble  JIEWCTBUST M BaXXHBIM YCJIOBHEM YCHEIIHOW peanu3anuu uzaeil. JlroObie
W3MCHEHHUS COBPEMEHHOTO OOINeCcTBa CBA3aHBI C MPOCKTAMU W HMCCIICIOBAHUSIMH — B
HayKe, TBOpUecTBe, Ou3Hece, OOIIECTBEHHOU >ku3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM
Pa3BUTHSL JTUYHOCTU OOyYaromerocs sBiIgeTcs (HOPMUPOBAHHE OCHOBHBIX HABHIKOB
MPOCKTHO-HUCCIIEA0BATEIbCKON IEATSTLHOCTH.

[Tporpammoii mpemycMoTpeHo (GOpMHUPOBAaHUE COBPEMEHHOTO TEOPETHUECKOTO
YPOBHSI 3HAaHWHA, a TaKXK€ W TMPAKTHYECKOTO OMbITa pabdoThl ¢ Ja0OpaTOPHBIM
000opyI0BaHMEM, OBJIAJICHHE MPUEMaMU HMCCIEIOBATEIbCKON NeATEeIbHOCTH. MeToabl
OpraHu3alMk  O0pa3oBaTEIbHOM W  HAYYHO-HCCIICOBATCIIBCKON  JICSITCIIBHOCTH
npeaycMaTpuBaOT (GopmMupoBaHHe Yy OOYYAOMIMXCS HECTaHJAPTHOTO TBOPYECKOTO
MBIIIIEHUS, CBOOO I CAMOBBIPAKCHUS M HHAUBUIYATLHOCTH CYXKICHUI.

JIist momHOTO yd4eTa MOTPEOHOCTEW ydYalluxXcs B MPOTPAMME HCIOJIB3YETCS
mudpepeHIUPOBAHHBIN  MMOAXOA, YTO CTUMYJIHPYET YyYalmerocs K YBEIUYCHHIO
NOTPEOHOCTH B MHANBUIYATEHON, HHTEIJIEKTYATbHOW W MIO3HABATEIHHOU JIEATETLHOCTH
U Pa3BUTHIO  HAYYHO-HCCIEIOBATEIbCKUX  HaBBIKOB.  [Iporpamma  craHer
BOCTPEOOBAHHOH B MEPBYIO O4Yepe/b MIKOJIbHUKAMH, KOTOPBIE UMEIOT CTOMKUN MHTEpEC
U COOTBETCTBYIONIYIO MOTHBAIIMIO K HW3YYCHHUIO MPEAMETOB E€CTECTBEHHO-HAYYHOTO

UKJIa, CCTCCTBCHHBIM HayKaM M TCXHOJIOTHUAM.



B moapocTkoBOM BO3pacTe ydallMecs MPOSIBISIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WM WHOW O0JIaCTH 3HAHWUN, HAyYHOM HAMPABICHUU WU MPOPECCHOHAIBHON
JEeSATENbHOCTH. TakuM 00pa3oM MPOUCXOAUT (POPMUPOBAHUE TO3HABATEILHON H
po(hecCHOHATBFHOM COCTaBISIONICH TUYHOCTH, TOMOTAET y4yalleMycsli B ONpeIeICHUN
OyIylero >KM3HEHHOTO IMyTH W B NPO(ecCHOHaTbHOM BBIOOpPE MOCHE OKOHYAHUS
mkosbl. [TogoGHOro poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE JKEJIaHHUE
IIKOJIbHUKA K TO3HAHUIO HOBOTO, PAaCIIMPEHHI0 M YINIYOJIEHHIO COOTBETCTBYIOLIUX
3HaHWH, W TIOJYYCHHIO HOBBIX B TOM UYHCIE MPAKTUYECKUX HABBIKOB, a TaKXKe
MOTHUBHUPYET ydallerocst Ha mpoQoprueHTAIUIO.

[Iporpamma HaieneHa Ha MOMOILIb PEOEHKY B OCBOCHHHM OCHOB OpPraHU3ALMH U

OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENbCKON AEATEIbHOCTH, a TAaKXKE B
OpuoOpeTeHN  HEOOXOAMMOTO  OmbITa Ui  paboThl  HAJ  HWHAUBUAYaJIbHBIM
UCCIIENOBAaHUEM MJIM NMPOEKTOM. [Iporpamma momoskeT IIKOJBHUKY B 0oJiee TiryOoKOM
U3YYE€HUU MHTEPECYIOIIEN ero o01acTu €CTECTBEHHBIX HAyK, a TaKKe B MPUOOPETEHUU
BA)KHBIX COLIMAJIIBHBIX HABBIKOB, HEOOXOJMMBIX [JIsl MPOAYKTHBHOM COIMANIM3ALUU U

dbopMupOBaHUS TPAXKIAHCKOU MO3UIINU:

— HaBBIKA CAMOCTOSITEIBHOTO PEIICHUS aKTyallbHBIX HCCISAOBATCIIbCKUX WM
MPAKTUYCCKUX 3aj7ad, BKIIOYAIOMIETO B ce€0s yMEHHE BHACTh W aHAIM3UPOBATH
npoOiemMbl, HYXKJAIOIIKUECS B PEIICHWH, yMEHUE JETaJbHO MpopadaThiBaTh M
pearn30BbIBaTh CIIOCOOBI pabOThl C HUMHU, YMEHHE IUIAHUPOBATh COOCTBEHHYIO padoTy

U CaMOCTOSITEJIbHO KOHTPOJIUPOBATh CBOE MPOABUKEHHE K KETAEMOMY PE3yJIbTaTy;

— HaBbIKa TE€HEPUPOBaHUA U OGOPMIICHUS COOCTBEHHBIX HJEH, OOJEUYCHHS] HX B
yIOOHYIO I pactpocTpaHeHus: Gopmy;

— - HaBbIKA YBAXHUTEIBHOTO OTHOMICHWUS K YYKUM B3TJAIaM U HJICSAM,
obopMIieHHBIM B paboTax Jpyrux JOAeH, JpYyruxX aBTOPOB —  BIIAJICIIBIEB
WHTEJUICKTYaJTbHON COOCTBEHHOCTH;

—  HaBbIKa MYOJMYHOTO  BBICTYIUIGHHMS  Tiepell  OOoJIbLION  ayJauTOpUEH,
apryMEHTUPOBAHUS W OTCTAMBAaHMUS CBOEHM TOYKM 3PEHUSA, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3pOCIIbIX, YOEXKACHUS APYTHMX B CBOEH MpaBOTE, MPOABUKEHUS CBOMX

e,
— HaBblKa PabOTHI CO CHENUATU3UPOBAHHBIMU KOMIBIOTEPHBIMH MPOTrpaMMaMH,

71a00paTOpHBIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTpOMCTBaAMHU, OHOIMOTEUHBIMU



dboHmaMM W HMHBIMU  pecypcamMd, C  KOTOPbIMH MOXET ObITh  CBsI3aHA
POEKTHOMUCCIIEOBATENIbCKAS AEATEIBHOCTD IIKOJbHUKA.

Kpome Toro, pabora MIKOJbHHMKA HaJ HPOEKTOM WM HCCIEIOBaHUEM OyIEeT
CIOCOOCTBOBATH U PA3BUTHIO €0 aJICKBATHOM CaMOOLICHKH.

Peanu3anus nporpamMmmsbl 1 (pOpMbI IPOBEAEHUS 3AHATHIA.

JlanHas mporpamMma paccyuTaHa Ha pabdoTy CO IIKOJbHUKAMH 5-9 KJIaccos.
[lenarory BakHee aKIEHTHPOBATh CBOE BHUMAaHUE HE CTOJIBKO HA KA4ECTBE pe3yJIbTaTa
MPOEKTa WM UCCIEIOBAHUS, CKOJIBKO Ha TOM, UTOOBI yHalllUiCs TOJIydall 3HAaHUSI B TOM
YHUCJIE U Yepe3 BBIMOIHEHUE MPAKTUUECKOTO 3a/1aHus, 1€l BBIBOJBI U YMO3AKIIOUEHUS
HAa OCHOBAHMM CBOETO HCCICJOBAHUS, YYWICS CpPAaBHUBATH €ro pe3ylbTaTbl C
TEOPETUYECKHUM MaTepHaJiOM M HCCIEIOBAHUSAMU JPYTUX IIKOJHHUKOB. Takum
00pa3oM, MIKOJbHUK OCBOUT OCHOBBI IPOEKTHO-HCCIEAOBATEIBCKON IEATEIbHOCTH U
IpUOOpETET HaBBIK KPUTUUYECKOTO OTHOLIEHUSI K MaTepHally.

[Iporpamma pazouta Ha Moxyiau. Moxayns «Kak >KMBOTHBIE M pacTEHUS
MIPUCIIOCA0IMBAIOTCS» (IBOJIIOIMOHHAST DKOJIOTHS) TPEANoiaraeTcs i U3y4yeHus B 5
wim 6 kimacce B TeueHue J1ByX Jier (34 waca B rox). Moaymu «OCHOBBI
pacTeHueBojicTBa» U «buoTexHonorus» paccuntanbl Ha 34 yaca U OyAyT pean30BaHBI
B TeyeHuUu 2-x jeT (1o 34 daca B roa) B 7-8 wimaccax. Moaymu «MonekynsipHbie
OCHOBbI (u3uonoruu u Qapmakoiaorum» U «MoJeKyIspHble OCHOBBI CEJIEKIIUN»
paccunTaHbl Ha 17 yacoB ¥ MOTYT OBITH peaqu30BaHbl B TeUeHUH 1 rosa B 9 kiacce.

B3aumocBsa3b ¢ mporpammoii BocnuTaHus. lIporpamma Kypca BHEYpOUYHOH
NeATEIbHOCTH pa3paboTaHa C y4eTOM pPEKOMEHIALUMi TPUMEPHONM MNpPOrpaMMbl
BOCIUTAHUSA,  YYUTHIBAET  IICUXOJIOTO-TIEJArOrMUYeCKUe  OCOOCHHOCTH  JaHHBIX
BO3PACTHBIX KaTEropuil. DTO MO3BOJSIET Ha NPAKTHKE COCIWHUTH OOYYaloIIyl U
BOCIIUTATEIbHYIO JESATENBHOCTh II€arora, OPUEHTUPOBAThH €€ HE TOJbKO Ha
UHTEIJICKTYyallbHOe, HO U Ha HPAaBCTBEHHOE, COLIMAIBHOE pa3BUTHE pebeHka. ITo

POSIBIISIETCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YyJIbTATOB PEajJv3allM MPOrpaMMbl BHEYPOUYHOU
JNEATENbHOCTH, HAIICAIIMX CBOE OTPAKEHUE W KOHKPETH3ALMUI0 B IPUMEPHOU

MpOrpaMMe BOCIIUTAHUSI;



— B BO3MOXHOCTH KOMIUICKTOBAHUA PA3HOBO3PACTHBIX TPYIIl I OpPraHHU3adAllUU

HpO(i)OpI/ICHTaHI/IOHHOﬁ JACATCIIBHOCTH  IKOJIBHUKOB, BOCIIMTATCIIBHOC 3HAYCHHC

KOTOPBIX OTMEYAETCA B MPUMEPHOU MPOrpaMMe BOCIIMTAHUS;

— B HWHTCPAKTHBHBIX (bopMax 3aHATUM JJIA INKOJIBHUKOB, O6€CH€‘II/IBaIOH_[I/IX
60J'IBHIYIO HNX BOBJICHCHHOCTbL B COBMCCTHYIO C IICAaroroMm " JpyrumMu ACTbMHU
ACATCIBHOCT MW BO3MOXKHOCTbD O6p330BaHI/ISI Ha €€ OCHOBC JCTCKO-B3POCIJIbIX
O6HlHOCT€I>i, KIIFOYCBOC 3HAUCHHUC KOTOPBIX AJIA BOCIIMTAHHA ITOAYCPKUBACTCA

IIPUMEPHOM TPOrPaMMON BOCTIMTAHUSL.

Oco0enHocTH padoThI yYuTeIs 10 MpOorpamMme. 3ajaya y4uTeass COCTOUT B TOM,
4TOOBl  CONPOBOXKJIATh MpOLECC NPO(ECCHOHATBHOM OpPHEHTALMK IIKOJIbHUKA,
packpbiBas MOTEHIMAJI Ka)KJIOTO Yepe3 BOBJIECUEHUE B MHOTOOOPa3HYyIO AESTEIbHOCTD,
OpraHu30BaHHYI0 B pa3HbiX (opmax. [Ipu sTOoM pe3ynbraroM pabOThl Y4YUTENs B
NEPBYI0 O4Yepellb SBISETCS JUYHOCTHOE pa3BUTHE ydameroca. JIMYHOCTHBIX
pe3yNbTaTOB YUYUTEIb MOXKET JIOCTUYb, YBIIEKAsl yYEHUKA COBMECTHOM U UHTEPECHON UM
000MM JIeATENbHOCThIO, YCTaHaBJIMBasi BO BpeMs 3aHATUH J100poKenaTeNbHYIO,
NOJJIEPKUBAIOILYI0 aTMoc(epy, HaChIAsl 3aHITUS LEHHOCTHBIM COJIEpKaHUEM.
[IpumepHas cxema MpoBEAEHUS 3aHATHUN O POTrpaMMe:

1. OOBsicHeHHE TEOPETUYECKOI0 MaTepuaa 1o TeMe.

2. IloarotoBka K OSKCIEPUMEHTAILHOMY 3aHATHIO, OOCYXIEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHUS.

3. TlpoBeneHue mpakTUYECKOTO 3aHATUSI — OCHOBHAS 337ja4a OCBOEHUE METO/I0JI0TUHU
JAHHOTO HKCIIEPUMEHTA.

4. Tlo OKOHYAaHMM TPEUIOKUTH MAETSAM, KOTOpPbIE 3aWHTEPECOBAINCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIENOBATEIbCKUN MpoeKT. J[Jis 3Toro HeoOXoAMMO
00CYyIUTh OOBEKTBI, KOTOpPhIE YYEHUK OYyJIeT HCCIeN0BaTh, COCTaBUTH ILJIaH
JKCIIEPUMEHTA.

5. TToMoub yYE€HHUKY NPOAHAIU3UPOBATH PE3YIbTATHl SKCIIEPUMEHTA.

OueHnTh pe3ynbTaThl MPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTA IIKOJIBHUKOB
MOKHO B TMpoIlecce 3alllUThl UMH CBOMX pabOT B paMKaxX IIKOJIbHOW Hay4dHO-

MPAKTUIECKON KOH(DEPEHITUN.



COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJBbHOCTHU

Moayab «Kak )KMBOTHBIE U PACTEHHUS NMPUCTIOCAOIUBAIOTCS (IBOJTIOIUOHHAS
IK0JI0rHs) 5-6 Kiacewl (68 yacoB)

1. Mbut uccnedyem scuevte oo6vekmut (12 uacos)

CBoiicTBa M CTPOEHHUE KUBBIX OPraHU3MOB (CTPOCHHE KIETKH). Buu, ocodb —
OpraHM3M Kak efauHas cuctema. Ananrtanuu (mpucnocobnenus). [Tonstue romeocrasa
AKHUBOro opranuizma. Crioco0bl ero noaaepKaHusl.

[TonsiTue BapuatuBHOCTH npu3Haka. MccienoBatenbckue paboTel «Bee nm
(cunHu1bl, O€NKU, Oepe3bl U T.1.) oauHaKoBbie? DOTOKBECTY.

Orpanunuenuss Mop@onornyeckux ¢ (Qusnonorndyeckux agantanui. I[louemy
OpraHu3Mbl HE CTaHOBATCA OECKOHEYHO OONBIIMMH, MaJI€HbKUMH, BCEAIHBIM.
[TpakTnueckast pabora «CocTaBisieM KHUTY PEKOPJIOB PAacCTEHUN U JKUBOTHBIX HAIIETO
Kpas».

2. Bausanue okpyscaroueii cpeowt na ycugvle opeanusmot (24 uaca)
dakTopbl OKpyKaromieil cpeabl (a0MOTHUECKUE, OMOTHYECKHE, aHTPOIOTCHHbIE).

[Tpumepsl  aOunoTHdeckux  (HaKTOPOB, OKa3bIBAIOUIMX OCHOBHOE BIIMAHHME Ha
KU3ZHEIEATEIIbHOCTh  JKMBBIX  OPTaHM3MOB:  TEMIEpAaTypa, CBET,  BJIAXXHOCTb.
[TpakTrueckoe 3anstue «L[Ber u Terio» (KyOMKH JibJja B3BECUTH, MOJOXKUTh B YAIIKH
[letpn Ha pasHoOLBETHYIO OyMmary, yepe3 30 MHHYT B3BECUTHb 3aHOBO — KTO OBbICTpee
pactasin). [IpakTudeckoe 3anstue «UTto pacTBOpsieTcs B Boje» (IKcrepuMeHT « Kuakuii
nom»). [Ipaktuyeckoe 3anstue «uddys3us BemecTB B Boje (pacTBOPHI)», «JBUKeHHE
pacTBOpoB 1O MHBETKY». IIpaktuueckoe 3ansatve «Jlen miaBaeT B Bojae (aiicOeprw,
3amep3aHue BoJoeMoB)». [Ipaktnueckoe 3ansatue «Jlen nmpu 3amep3aHuu pacIIupseTCs
(pa3pyliieHue KkaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  MPHUCIOCOOJICHHS]  JKUBBIX  OPTraHU3MOB K
abuotnyeckuMm (pakrtopaMm. IIpucrnocoOneHuss K OCHOBHBIM a0MOTHUYECKUM (PaKkTOpam:
TeMIeparypa, BIAKHOCTb U cBeT. llpaktuueckoe 3ausitue «lllyba» (kyOuku mbaa
3aBEpHYTh B pa3HbIl MaTepuall, B3BecUTh). [lpakTuueckoe 3ansthe «l[IlurMeHTHD)
(MOXHO pa3JenuTh Ha BaTMaHe Kpacutenaun u3 (rmomacteposy». [IpakTuueckoe 3ansTue

«Kak )XMBOTHBIE TIaBAIOT B BOJIE» (DKCIEPUMEHT C MUMETKOM).



HccnenoBarensckue paboThl «BiusHue cBeTa (Teruia, BIaKHOCTH, COCTaBa MOYBBI)
HAa pACTCHHUS B E€CTECTBEHHBIX WJM HMCKYCCTBEHHBIX YCIOBHUSX» (HAa JOCTYITHOM
Marepuare).

3. Bzaumooeiicmeus scuevix opzanuzmos (8 uacos)
buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHUA MEKBHUAOBBIX

B3aMMOOTHOIIEHU. Ko3Bosonus (XHMIIHUK-KEPTBA; Mapa3uT-XO35IMH) OBOJIOLUS
cTpareruid noObiBanus numy. CouuanbHOCTh. Bupabi-BceneHubl. [lepedens pacteHuit
Bpeauteneil. MccnenoBatensckas pabGota «HaOmrogeHust 3a B3aMMOOTHOLIEHHUSIMU
YKUBOTHBIX NMPHU JOOBIBAHUU MUIIU (KOPMYILKH JUISl ITUL, AJI1 TOPOACKUX WIH CEIbCKUX
KUBOTHbIX). BeO-kamepwi». MccnenoBarenbckas pabora «PacmpocTpaHeHue BHJIOB
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeek 6 rcuznu pacmenuil u xcusomnuvix? (12 uacoe)

AntponioreHnbie ¢akTopbl. IlpaBma mu, 4YTO MEPBOOBITHBIE JIOAW KUJIU B
rapMoOHHUH ¢ npupoaor. OIOMAaIIHUBAHUE U TPUPYUYEHUE )KUBOTHBIX U PACTEHUIN. 3a4eM
cracaTh BBIMHPAIOIIAE BHUJBI, KaK 3TO AenaTh. KylnbTypHbIE pacTeHUS U UX JUKHUE
npenku. [louemy BaxkHO WX coxpaHsATh. PazHooOpasue KyJIbTypHBIX pPacTeHUN U UX
3Ha4YCHUE B )KU3HM uenoBeka. KpacHast kHura Bamed tepputopun. Ocobo oxpaHsieMble
Tepputopuu, 3anoBenHuku Poccum u mwupa. Ilpaktuyeckas paborta «PasHooOpaszume
KYJIbTYPHBIX PACTECHUU B BallleM PETHOHE.

UccnenoBarenbckas padota «BiusHue aHTpomoreHHbIX (DaKTOPOB Ha pa3BUTHUE
pacTeHui B rOpO/Ie/HACEIEHHOM ITyHKTE.

Okckypeusi/mpaktudeckas padota «OOIIT B BameM pervoHe — YyHUKaJIbHbBIC
00BEKTHI TPUPOIBD».

5. Ixonozuueckue nuwu (12 uacoes)

buocdepa — ogHa m3 BaxxkHeHmmX 000J04eK 3emian. UTO Takoe «IKOJOTHYECKUE
HUIIM» U Kak OHM (opMmupyroTcs? DopMupoBaHUE 3HaHUN 1O OHMOpazHOOOPa3UI0
KU3HCHHBIX  (OpM,  TIOBEACHYECKHUX  MPUCIOCOONeHUHN,  MoaudukarmoHHas
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHbIe cOo00IIECTBA U UX TUIBL. Pa3BuTHe

Y CMEHBI PaCTUTENBHBIX COOOIIECTB.
HccnenoBatenbckue paboThl «IKOJIOTMUECKUE HUIIM BOKPYT TeOs — OMHCAaHUE
dakTopoB okpyxkawieit cpeab». HccnempoBarenbckue padoThl «DeHOTOTHYECKHE

HaOIIOIEHU .



Moayab «OcHOBBI pacTeHHEeBOACTBa» 7 Kiace (34 yaca)

1. Beeoenue 6 pacmenuesoocmeo (1 uaca)

Yro Takoe pacTEeHMEBOJICTBO: OCHOBHBIE (PAKTOpPbI BBIPAIIUBAHUS PACTCHUU.
HcTopus pa3Butus arpoxuMudeckux 3HaHui (pabotst M.B. Jlomonocoga, 1O. JInbuxa,
Byccenro, B.B. JlokyuaeBa, K.A. Tumupsizesa, I1.A. Kocteruesa, J[.H. [IpsaumnaunkoBa

u ap.). [lpaktudeckas padora «bouka JInOuxay.
2. Azpomexnuueckuii Ikchepumenm (3 uacos)

[IpaBuna mMOCTaHOBKM arpodKCHEpUMEHTOB. [locTaHOBKAa HKCIEPUMEHTOB C
pacteHusiMU. BbpIOOp TeMBbI, cOCTaBlieHHE TMIOTE3bl, LEIU U 337a4 SKCIEpUMEHTa I10
BBIDAIIMBAHUIO PACTEHUM B KOHTpoJupyemon cpene. KoHTponu, mOBTOpPHOCTH,
MpoBEAEHUE JKcrepuMeHTa. l[lnanupoBanue skcrepuMenTa. OUEHKa pPeE3yiIbTaTOB
skcriepuMenTa. MccnenoBarensckass pabora «@PakTopbl, BIMSIOIIME HA IpOpacTaHHUe
CeMsH (pOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUHU KPYTIIOTOJIMYHOTO BhIPALIMBAHUS CaJlaTOB U MUKPO3EJIECHU
B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YyclOBUAX. COOp YCTAaHOBKM MJI BbIPAIIMBAHUS
pacTeHUl B KOHTPOJIUPYEMBIX YCIOBHUSIX.

3. Ponb xumuueckux 3nemenmoe ¢ numanuu pacmenuii (10 uacos)

Bopa. PactBop. BbITsS)KKa. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT M pH
pactBopa. Poinp XHMHUYECKHMX DJJIEMEHTOB B mNUTaHUM pacteHud. [lomyuyeHue
MUTATEJIbHBIX BEIIECTB pacTeHusiMu. [lpaktudeckass padbora «Cxembl MUTATEIbHBIX
pactBopoB. Pacuer 103 ynoOpeHuit 11t MUTaTEILHBIX PACTBOPOBY.

YnoOpenusi: opraHM4ecKue, MHUHEPAIbHbIE, MHUKPOOUOJIOTHYECKHE. THIIBI
NUTaHUs pacTeHuil. Bo3aymHoe W MuHepanbHOE (KOPHEBOE) MHUTAHUE PACTEHUMU.
TpaHCIOPT MNHUTATENBHBIX BEUIECTB PACTEHUM: BOCXONSAIIMM W HUCXOISIIAM TOK.
Baxneiimme kanuiinbie, pochopHbIe U a30THBIE YA00peHus, X cBoicTBa. [IpocTeie u
cioxuble ynoopenus. Ilpaktuueckass pabora «llpaBuna cmemmBaHUs yIOOpEHUID)
[IpakTuueckast pabota «lluTtanue pacTeHUt: TEXHOJIOTHS TPUTOTOBIICHUS MMUTATEIBHBIX
pPacTBOPOB ISl Pa3HBIX KYJIBTYP».

PocT u pa3Butue pacTeHui: 3Tambl OHTOTEHEe3a, (DaKTOPbI, BIMSIONIME HA POCT
pacTeHui: CBeT, TyCTOTa IMOCaJoK, nuTaHue, cyoctpar. Ilpaktuyeckas paborta

((MOHI/ITOpI/IHF MHHEPAJIBHOI'O ITMTAHUSA paCTeHHﬁ>).



OcoOeHHOCTH MNHUTaHUsl PACTEeHHH a30TOM. A30T M €ro 3HAYEHUE B JKU3HU
pactennii. DOpMBbI a30Ta U UX IPEBPALICHUE B IIOYBE.

Ucrounnku dochopa mis pactenust. 3Hadenue pochopcomeprammx CoeTMHCHAHA
B KJIeTKe. Poib Makposprudyeckux coennHeHuil pocdopa B sHEPreTHIecKoM 0OMEHeE.

BnusHue kanmusa Ha (Qu3MUecKHe CBOIICTBAa MpPOTOIUIA3Mbl, Ha (EPMEHTHI
YIJIEBOJIOPOAHOIO OOMEHa, CUHTE3 O€nKOoB U Ap. Poib kanus B moaaep:KaHUU HOHHOTO
OaslaHca B TKaHsX, B POIIECCAX CAMOPETYIISLUY.

PerymaropHas u CTpyKTypooOpas3oBaTellbHAasl poJib KajdblUsi. Y4YacTHE B
o0pa30BaHUM KJIETOUYHOM CTEHKH, MOJJCPKAHUU CTPYKTYPbl MEMOpPaH U PEryssius X
IIPOHUIIAEMOCTH.

3HaueHue MarHus B MeTaboju3Me pacTeHuid. MarHuii B cocTaBe XJIOpoQuia,
CXOJICTBO XJIOpO(HIIIa M TeMOIIOOMHA KaK CBUJETEIBCTBO €AUHCTBA OPraHUYECKOTO
MUpa.

Cepa U €ro OCHOBHBIE COEIUHEHUSA, WX POJb B CTPYKTYPHOH OpraHu3aluu
KJIETKH, YYaCTHE B OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

Muxkpoanementsl. llpencraBieHuss 0 ponM MHKpPORJIEMEHTOB B MeTaboIM3Me
pacteHui. OCOOEHHOCTH TOCTYIUIEHUSI MUKDPOARJIIEMEHTOB B pacreHus. CHHEprusM u
aHTaroHU3M 3JIEMEHTOB MTUTAHUS PACTEHU.

PacturenbHas nMarHoCTHMKa M METOAbl HACHTHU(PUKALUUM HEIOCTAaTKa/M30bITKA
arieMeHToB nuTanus. [Ipaktnueckas pabota «PacTuTenbHas AMArHOCTUKAY.

UccnenoBarenbckass pabota «OIleHKAa COCTOSHUS KOMHATHBIX —PAacTEHUH,
pacTeHU Ha WIKOJIBbHOW TEPPUTOPUHU, YCTAHOBKA NMPUYUH NATOJIOTHUYECKUX COCTOSHUU
(MpY HATTUYHN)».

Uccnenosarenbckass padbora «OleHKa BIMSHUS Pa3IMYHBIX JJIEMEHTOB Ha

COCTOSTHUE PACTEHUM (COCTABICHUE PA3TUYHBIX MOJKOPMOK )».

4. Pecynamopul pocma pacmenuii. 3awyuma pacmenuil (2 uaca)

[Tonsitue o perynsTopax pocra pacteHuif. CTUMYISTOPH pocTa — (PUTOTOPMOHBI
(aykcuHbI, THOOEPEIINHBI, IUTOKUHUHBI). NTHrHOUTOPHI pocTa pacTeHUM: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa W HEKOTOphIe (DEHOJBHBIC BENIECTBA (MKymMapoBas, KOpHUYHAS,

CalIMLUJIOBAasl K-ThI), 2. CHHTETHYeCKHe (MOpGaKTHUHBI, pEeTapAaHThl, Ae(POIHAHTHI,



JNECUKaHThl, repOunuabl). OUTOMOHUTOPUHI M OLIEHKAa COCTOSIHUS PacTEHU.
CoBpemeHHble crnocoObl MOHUTOpHHTA. [IpakTnyeckas pabora «DUTOMOHUTOPUHT U
OLIEHKa COCTOSAHUSA pacTeHuil. COBpEMEHHBIE CIIOCOOBI MOHUTOPUHIA.
HccnenoBatenbckas paboTta «BiausHue rerepoaykcuHa Ha rpopacTaHue (pocT Ha
Pa3HbIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTEHUN.
3aiuTa pacTeHH OT BpeauTeneil: ocHOBBI Onomerona. [IpakTuueckas padbora

((I/IHCCKTapI/II/IZ ImpaBujia U yCJIOBUA Pa3BCACHMS ITOJIC3HBIX HACCKOMBIX).

5. Boonas, necuanaa u nousennan Kyabmypol, UxX NPUMEHEHUE 8 bIPAULUBAHUU
pacmenuit. Quzuonozus pacmenuii (4 uaca)

Bonnas, necuaHass ¥ NMOYBEHHAsl KyJIbTYpbl, X NPUMEHEHUE B BbIpALIMBAHUU
pactenuii. [IpoBenenue BoAbpl B KOopHE M cTebOsie pacteHuid. IlpakTuueckas paborta
«KopHeBoe naBiieHHE».

Boaublii pexuM pacTeHUM: CTPOCHHE YCTBHUIL: (DAKTOpbI, BIMUSIONIME HA HUX
pacKpbITHE M 3aKpbITUE. J3HAYEHHWE MEXaHW3Ma pEryJidluyd UCIAPEHUs BIaru
pactenueM. Ilpaktuueckass pabota «llpuroroBneHue npemnapara yCTbUI METOAOM
CJIETIKaY.

UccnenoBarenbckue paboThl: «BnusHUe YCIOBUM COAEp)KaHWSA PACTCHUN Ha
KOJIMYECTBO YCTHUIDY.

@DOoTOCHHTE3 — YHUKAJIBbHBINA Mpolecc pacTeHuil. TeMHOoBas W cBeToBas (a3bl
doTocuHTe3a. 3HaueHue (HOTOCHHTE3a AJI KUBBIX OpraHu3MoB. [IpakTtuueckas pabora
«DyHKIMOHANIbHASL ~ IMAarHOCTHKAa PAcTEHUW MO0  aKTHUBHOCTU  XJIOPOILIACTOBY
UccnenoBarenbckas padora «Ompenenenue xyopodumia A u b, oleHka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUAIOIIMX HA HEE.

@axkTOpbl pOCTa PaCTEHUN: BO3AYX M a’pauusa. [lon3zemMHOe AbIXaHWE PACTECHUU:
COCTaB TOYBEHHOTO BO3ayXa, Tra3oo0MeH. [‘a3o00meH mpu  OeCrOYBEHHOM
BbIpamuBanuu. llpaktuueckas pabora «Anpauus, CO, u O,. JlpixaHue pacTeHHI».
[Ipaktuueckass pabora «JIpixaHue pacTeHUI: OIIEHKa WHTEHCUBHOCTU JIbIXaHUS
pPaCTEeHUH U ILIOJIOB).

UccnenoBatenbckue paboTel: «BrnusHue cmocoba BeIpammBaHus (cocTaBa

MUTATEIbHOMU CMECH, CXCMBbI BHGCCHI/IH) Ha PpOCT U PA3BUTHA PA3TNYIHBIX paCTeHHﬁ>>.



6. Kynomypnoie pacmenusn. Cospemennsie acnekmol cenexkyuu (10 uacos)

Kak dyenoBek cran wucnonb3oBaTh pacTeHuA? CBA3b pPa3BUTHS LUBUIU3AIUU
YEeJIOBEKAa U oAoMallHuBaHus pacteHud. Jlomectukamus. Jluckyccusa «/lomectukanus,
BCE JIM pPAacTEHUs U IKUBOTHBIC, KOTOPHIE JKUBYT PAJIOM C YEJIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOYKHO JIM CUMTATh TapakaHa OJJOMAIIHEHHBIM )KUBOTHBIM?)

HacnenctBeHHOCTh 1 U3MEHUMBOCTh — OCHOBHBIE CBOMCTBA ’KMBBIX OPraHU3MOB.
W3menunBocth. Bumbl m3menumBocTh. [IpakTtmdeckass pabora «MonudukarnmonHas
U3MEHYUBOCTD (JIUCThS, UTOJKHU C OJTHOTO JePEBa)».

I'en — MarepualnbHbI HOCHUTEIb HACJIECIACTBEHHOCTH UM  HW3MEHUYMBOCTH.
HyxnennoBble kucnoThl. Jlokanuzamnusi TEHETUYECKOTO MaTepHualia B KieTke. Jlenenue
kietok. Pemmmkamms  JIHK.  OcHoBHas  gorma  MOJIEKYJISIpHOW — OHMOJIOTHH.
Tpanckpunius. Tpancisius. Myranuu. [Ipaktudeckas padora «I'eH — HHCTPYKITUS 110
cOopke kieTku (Ha Oucepe wiam KOHCTpyKTope)». IlpakTtuyeckas padora «Myrtamus Ha
OyrepOpone (m000i OOBEKT W3 MpenbIaylied padoThl, Te W3MEHEHHE HHCTPYKIUU
MPUBEACT K U3BMEHEHHUIO BHEIITHETO BHUJIa 00bEKTA)».

D¢ dexT OyTBUIOYHOTO TOpPJIBIIIKA M TeHETHYEeCKOoe pasHooOpasme. UTO Takoe
reH0aHk? 3aueM COXpaHsATh T€HETUYECKHE pecypchl pacTteHui? OCHOBHBIE CIOCOOBI
COXpaHEHHS TCHETUYECKHUX PECYPCOB pacTeHuid (eX Situ u in situ).

3nauenue pabor H.M. BaBuioBa. 3akoH romosiormueckux psnoB. LleHTps
MIPOMCXOXKIACHNS KylIbTypHbIX pacteHuid H.M. BasumoBa u IL.M. JXykosckoro.
[Tpaktrueckas pabota mo rpynmnam «OTKy/1a Ha HaIIMX CTOJIaX (GPYKThI/OBOITH/3TIAKI.

OcHoBHble MeToabl ceneknuu. [ubpuamzanus. Dopmel otdbopa. OCHOBHBIC
HaIpaBJICHUS CEJICKIUM: YIYUIlIEHHE YPOXKAHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abnotnueckum (haktopam. [Ipaktudeckas pabora «BwipammBaem ropox. Kak mposectu
CKpEILIUBAHUE Y TOPOXAY.

Ecte 1m xu3Hp B mpoOupke? buorexHoIOTHS KyJIbTYpHBIX pAaCTECHUHU.
UccnenoBarenbckas pabora «BblpammBanue pacTeHUd B HOpoOUpKe» (MOMKHO
BOCIIOJIb30BaThCA pe3yJIbTaTaMU MPEIbIAYIIUX HSKCIEPUMEHTOB 10 COCTaBJICHUIO

NUTATENbHBIX PACTBOPOB JJII PACTEHU ).



Kak  uenoBek  moxker  momuduuupoBaTh  pacteHus?  ['eHeTnueckoe
penaktupoBaHue. CoBpEeMEHHbIE  MOAXOAbl U JOCTHXKEHUS  T'€HETHYECKOIO
penaktupoBaHus pactenuil. [Ipakruueckas padota «['eHOMHbBIE HOKHUIIBI

(MoaenupoBanue padoTel cuctembl CRISP-Cas).

7. Pacmumenvnas npodykuyus. (4 uaca)

Hanzemubie u moa3eMHble opranbl pacteHuil. [loGer m BUgoM3MeHEHHBINA MOOET
pactennii. CriocoObl pa3MHOXKEHUSI PACTCHUM.

[lonsTue o0 KadecTBe MPOAYKTOB mnHTaHuA. [IpoOieMbl KOHKYpEHIMH
OTEYECTBEHHBIX IPOAYKTOB IIUTAHUS C UMIIOPTHBIMH. JIOTUCTHKA JOCTaBKU U CPENCTBA
coxpaHeHusi MpoAyKToB mnutTaHud. lIpaktuueckas pabota «lIpenenpHo AomycTHMBbIE
koHueHnTpauuu (IIJIK) u meToasl KOHTpossi 0€30MACHOCTH PACTUTENbHBIX MPOAYKTOB
IIUTaHUSD.

Mukpo3eneHb: moie3HocTh U TexHonorus. MccnenoBarensckas padora «OueHka

KaueCTBA BBIPAIICHHOW MUKPO3€EJIEHN» (JIM0O0 CBOSA, TMO0 U3 Mara3nHa).

XUMUYECKUI aHau3 MPOAYKIIUU. OcCHOBBI CHEKTPO(HOTOMETPHH.
[Totenmmmometpus. Xpomartorpadus. [Ipakruueckas pabora «MeTonbl OIIEHKA KayecTBa
pPaCTUTENBHOW MPOAYKLHMH: XpPAaHEHUE M COXPAHHOCTb MUTATEIbHBIX BEIIECTB» (IO
JOCTYITHOMY 00OpPYIOBAHHUIO).

Uccnenosarenbckast pabora «Omnpenenenue ButamuHa C MeETOJIOM 0OpaTHOTO

TUTPOBAHUS B TUI0JIaX HA PA3HOM CPOKE (CTIOC00€) XpaHESHHUSI.

Monyab «BuorexHosiorusi» 8 kiaace (34 yaca)

1. Buomexnonozus (2 uaca)

[lonsiTue OMOTEXHONOTHU. 3ayeM YEJOBEKY OHMOTEXHOJOTMH, B YeM HX
OpPEeUMYIIECTBO  Mepes;  XUMHYEeCKUM  cUHTE€30M.  OCHOBHBIE  OHMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBILIUICHHbIE MHUKPOOPTaHU3MBbI, KIETKM M TKaHU PaCTCHUI,
KUBOTHBIX W 4eJIoBeKa, Ouokaranu3atopbl. I[lpaktuueckas padora «lIpumepsl
IPUMEHEHUSI OMOJIOTUYECKUX OOBEKTOB B TBOCH KUZHU.

Ceippe u1si OMOCHHTE3a M OIICHKa €ro Oumonormueckoil 1eHHocTH. OCHOBHBIE
UCTOYHUKHK yTIepoja, aszoTa, (ocdopa, MUKpodIeMeHTOB. lccienoBanne HOBBIX
HMCTOYHUKOB CHIPhS (BKJIIOYAs BOMPOCHI €0 MpeIBapUTEIbHON 00paboTKH), pa3paboTKa
HOBBIX TMUTATEIBHBIX Cpell, B TOM YHCJE BKIIOUYAIONUX OMOCTHUMYJISTOPHI U JIPYTHE



9JICMCHTHI YIIPABJICHUA N OIITUMHU3 AWK ITPOLCCCOB OMoCcHHTE3A. MCTOI[BI OIITUMH3all1H
IMATATCIBbHBIX CPCI.

2. Mukpoouonozusn (6 uacos)

[lonoxenue NPOKAPUOTOB B CHUCTEME oOpraHudeckoro wmwupa. CrpoeHue
OakTepuanbHOU KieTku. Knaccudukarusa 6akrepuii. Mopdomorus 6akrepuit. IIpocteie
U CJIOXHBIE METOJAbI OKpamuBaHus Oakrepuil. dusnosnorus OakTepuil: NUTaHUE,
JbIXaHUE, POCT U PA3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTpeMOPUIbHOCTD,
0COOCHHOCTH cTpoeHus kieTkn). JlabopaTopHas pabora « DUKCHPOBAaHHBIC MpemapaThl
Oaktepuil. Omnpenenenre QOpMbI MNPEIIOKEHHBIX KYJIbTYp MHKPOOPraHU3MOB,
UCIOJNIB3Ysl IpocTo Meron okpackw» JlaboparopHas pabota «OmnpexneneHue THIA
KJIETOYHOM CTEHKH METOAOM OKpalIMBaHus 1o ['pamy» (Ipy HATMYUU PEAKTUBOB).

MonoyHokucnoe u cnuproBoe OpoxkeHue. DoToTpodHblE M XEeMOTPO(HBIE
Oaktepun. KuHeTMueckoe  omucaHue — Ipolecca  pocTa  MUKPOOPTaHHU3MOB.
OKCcHOHeHIManbHasgs  MojJeib  pocra. KuHetnka  rubenu  MHKpPOOPraHU3MOB.
JlabopaTtopHas pabota «IIpuroroBiieHre NPHUKU3HEHHBIX MPENAPATOB MOJIOYHOKHUCIBIX
OaKTepuii.

[Tarorennsle 6akTepuu. YymHas najoydka u 4epHas CMepTbh, OOTYJIU3M, CTONOHSIK,
TyOepkyne3. Ucrtopust 60ps0bI ¢ OakTepuanbHbiMu HHbeKIsIMuU. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha ydamku Iletpw». JlabopaTopHas pabora «BeineneHue yucToiu
KylIbTypel Oaktepuil. Meton pasBeneHuid. MeTO  UCTOMIAIOIMIETO — IITPUXAy.
JlaGopatopHas pabota «Mopdosorudeckas XapaKTEPUCTHUKA BbIJICICHHOM YHUCTOMN
KYJbTYPBI: XapaKTEPUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIl KIIETOYHOU CTEHKI.

Boiina 0eCKOHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl 1EUCTBUM
aHTUOMOTUKOB. MeEXKKJIeTOUHass KOMMYyHHKanusi Oaktepuil. YyBCTBO KBOpyMa.
JlabopaTopHass pabotra «CpaBHEHHE pOCTa MHUKPOOPTraHM3MOB Ha dalike 0e3 u ¢
noOapiieHus aHTUOMOTHKOBY» HccnepoBarenbekas padota «llorck MUKPOOPraHU3MOB
00Ja1al01MX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue Oaktepuii demoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a
IIPOAYKTOB MHUKpPOOpraHu3Mamu. bakrepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHK.
HccnenoBarenbckas padoTa «BblaeneHne MOJOYHOKHUCIIBIX OaKTEpUid, UCCIIEOBAHUE UX

AKTHUBHOCTH».



MukpoopranusmMbl B~ arpoOMOTEXHOJOTMHU. VICKycCTBEHHBIE — accolMAlUU
pacTeHuil ¢ mMukpoopranuzMamu. MccmemnoBatenbckas pabora «Beigenenue Oaktepuit

ITOJIC3HBIX JJIA paCTCHHﬁ>>.

3. Jykapuomuueckue opzanuzmsl 8 Ouomexnoaocuu (niecnesvie 2puobsl,
opoxcxHcu, 60oopocau) (6 uacos)

[1necHeBbIe TPUOBI TPOTYLIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIIECTB.
OOmiasi xapakTepuCTHKa JPOXOKeH caxapoMmuieToB. VcTtopus wucmonb3oBaHUs

TPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTHHU. TEeXHOJIOTHH BUHOACIHS U XJIeOOIeUeHus,
CIeIMaIM3UPOBAaHHBIE pachl JApoxokei. Merabonusm apoxokei. Peakius cnupToBoro
opoxenusi. Jlaboparopnas pabora «llogcuer kieTok Apoxxked B kamepe [opsieBay.
JlabopaTtopHas padota «OOHapyKeHUE MPOAYKTOB CIIUPTOBOTO OPOMKEHUS: ITHIOBOTO
crupTa W yrieKkucioro rasza». [lomydeHue BTOPUYHBIX META0OJIUTOB B JIPOXIKAX.
Jpoxoku Kak mpoaylieHThl OnoTorumB. [TomydeHune 1eneBsIx OCIKOB B IPOXKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO M TMOJOBOTO Pa3MHOXKEHHS Y JAPOXKKEH, 3HAUCHUE
U3YYCHUS] MHUTO3a M IMTOKWHE3a JIS ONTHMHU3AIUMU TPOIIECCOB KYJIbTUBUPOBAHMUS
JPOXKKEBBIX MITAMMOB, TOHUMAHMS TPUYUH MATOTEHHOCTH JAPOXIKEH U TpUOOB, TTOMCKA
MUIieHeH (QyHTUIMAOB W pa3pabOTKM  HOBBIX JICKAPCTBEHHBIX  MPEMApaToB.
JlaGoparopnas pabora «HaOmromeHne  pa3sMHOXKEHHS  JIPOXOKEBBIX  KJIETOKY.
[IpakTuueckas padorta «llonydenue TBopora u kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Ooaktepuit». Ilpaktuueckass padora «OCHOBHbIE BHABI KBaca M HX XapaKTEPUCTUKA»
«/Ipox’Ku M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE JJIsi MPOW3BOACTBA KBACA.
[TpakTtrueckass padbora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHSA JAPOXOKEH B adpOOHBIX U
aHa’pOOHBIX  ycnmoBusix». IlpakTuueckas pabora «MeTonbl OIIGHKH CBOWCTB
xye0onekapHbIX Apoxokeid. OCOOEHHOCTH MPUMEHEHUs TPECCOBAHHBIX, CYIICHBIX U
WHCTAaHTHBIX Apoxokei». MccnenoBarenbekas padoTta «BnusHuE QU3NKO-XUMHUSCKHX
(GhaKkTOpOB Ha KaueCTBO OMOTEXHOJIOTMYECKOW MpoayKiuuu (KBac, kedup, Chip, Xjied u
TIp.)».

Bonopocinn — nepcrnekTUBHbIA OOBEKT JUIsi TPOU3BOJACTBA O€lika M YIJIEBOJOB.
buorexHosoruyeckre METobl OYMCTKU TBEPIBIX, KUAKUX OTXOAOB U ra3000pa3HbIX

0TX0J10B Mpon3BoACTB. CTouHble BOAbL. Cxembl OUYMCTKH. BUODUIBTPBI, a’3pOTEHKH,



METAaHTEHKH, OKCUTEHKH. AKTHUBHBIA WJI M BXOZSIIME B HEr0 MUKPOOPTraHU3MBI.
Hcnonb3oBaHue BOAOPOCIIEH B OYMCTKE CTOUHBIX BOJ. MccnenoBarensckas pabora

«Bmusaue pusuko-xumudeckux (pakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauusn (4 uaca)
HacnenctBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOWMCTBA JKHBBIX OPTaHU3MOB.
W3menunBocth. Bumbl m3menumBocTh. [IpakTtmdeckass pabora «MonudukarmonHas
U3MEHYUBOCTD (JIUCThS, UTOJKHU C OJTHOTO JePEBa)».

I'en — MarepuanbHbIi HOCUTEIb HACIEACTBEHHOCTH W HW3MEHYUBOCTHU.
HyknenHnoBsie kucioThl. JIokamu3anus TEHETUYECKOrO MaTepualia B KieTke. Jlenenue
kierok. Pemmkanus JIHK. OcHoBHas gormMa  MOJCEKYISPHOM  OHMOJIOTHH.
Tpanckpunius. Tpaucmsius. Myranuu. [Ipaktudeckas padora «I'eH — HHCTPYKITUS 110
cOopke KJIeTku (Ha Oucepe uiau KOHCTpyKTope)». [Ipaktuueckas padorta «Myraiusi Ha
OoyrepOpone (mr000i 0OBEKT W3 MpEabIaymied padoThl, e W3MEHEHHE HHCTPYKIIUU

MPUBEJIET K U3BMEHEHHUIO BHEIIIHETO BUJIa 00BEKTA)».

5. Bupyconozus. (3 uaca)
[TonoxeHre BUPYCOB B CHCTEME OpraHuueckoro Mupa. CTpyKTypa U XUMHAYECKHIA

coctaB BupycoB. Kiaccudukanuss BupycoB. Pemnponykumst Bupycon. I[Ipocmotp
JOKYMEHTAJIBHOTO (pHiIbMa O BUpycax.

Bupycsl - Bo30yautenu nHhekuuoHHbIX 0one3neid. OHkoBUpychl. bakrepuodaru:
CTpOeHHUe, cBoiicTBa, mpumeHeHue. [Ipakrtuueckas pabora. «Meroa pa3BeneHUID
[IpakTuueckast pabora. «TutpoBanue Oaktepuodarop». buosorndeckue MeToAbI

00pbOBI C BUPYCaMHU.

6. I'ennas unsicenepus u ouomexnonozuu. (4 uaca)

OcHoBbI TeHHOU nHXXeHepuu. Bekropa. Crnenuduueckue dhepMeHTh OakTepHil.
[Tpaktuueckass pabora «DHIOHYKJIEa3bl PECTPUKIUM (paboTa € HYKICOTHIHBIMU
MOCJIeI0BATEILHOCTAMM Ha Oymare).

buorexHonornn npoAykKiuu OENKOB B OaKTepUalbHBIX KyJIbTypax. JlocTikeHus
TeHHOW MH)KCHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema aganTHBHOTO UMMYHHUTETa OaKTEepHii U apXeu.



[MpakTuueckas pabora «I'ennble HoxHuIBI - CRISPR/Cas (MomenupoBaHue Ha
oymare)»

I'MO. Metoas! nonyuenust [MO. Urpa-auckyccus «Beiurpaii rpaHT Ha CO31aHUE

I'MO».

7. Buomexnonozuu ¢ rscusommnosoocmee (4 uaca)

JlomecTHKalMs OCHOBHBIE JOMAIIIHUE >KMBOTHBIE; COBPEMEHHBIE HKCIIEPUMEHTAX
M0 JIOMECTUKAIINM KUBOTHBIX (JIMCUIA, HOPKA U JIp. — SKCIEPUMEHTHI HAYYHOU IIKOJIBI
akanemuka bensena). Jluckyccus «JloMectukainusi, Bce M PacTCHUS U >KUBOTHBIE,
KOTOpBIE JKUBYT PAIOM C YEIOBEKOM KM OJIOMAallHUBAIOTCI? MOXKHO 1M CUUTATh
TapakaHa OJIOMAIIIHEHHBIM KUBOTHBIM?».

CoBpeMeHHbIE METOJbl B KHUBOTHOBOJICTBE: TPAHCIUIAHTAIUS HSMOPHOHOB,
XUMEpHbIE  JKMBOTHBIC, KJIOHHMpoBaHHWe. Ilpaktuueckas pabora «Meroguka
KJIOHUpOBaHMsI (MOJIEIMPOBAaHUE HA OyMmare).

OcHoBHBIE 00JIE3HU JKUBOTHBIX W POJb MAaTOTCHHBIX MHKPOOPTAHU3MOB H
Mapa3vuToB B pa3BUTHH 3a00JI€BaHUI JOMAITHUX KUBOTHBIX M OCHOBHBIX Mepax 00phObI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XUBOTHBIX. [lonoxurensHoe
U 1oOOYHOE (OTpUIIATEILHOE) BO3JCHCTBUM AHTUOMOTUKOB Ha OPraHuU3M B XOJI€
JICYCHHS O>KUBOTHBIX; IICIM M 3aJlayd BETCPUHAPUU. BHOTEXHOJIOTHS KOPMOBBIX
npenaparoB. l[Ipaktudeckas padota «CocTaBieHHWE palMoOHA MHTAHHUS >KUBOTHOTO,
pacyeT pacxonoB Ha coaepxkanue». HccinepoBatenbckas padbora «OneHka KayecTBa

MOJIOYHOM MTPOLYKIIUI.

8. Buomexnonozuu ¢ pacmenueeoocmaee (5 uacos)
OcHoBHBIE MeTOAbI cenekiuu. [ ubpumuzamusa. ®opmel ordopa. OCHOBHBEIE

HaIPaBJICHUS CEJICKIMU: YIY4YIICHUE YPOKaWHOCTH, YCTOMYMBOCTH K OMOTHYCCKUM H
abnotnueckum (paktopam. [Ipaktudeckas pabora «BeipammBaem ropox. Kak mposectu
CKpEIIUBAaHUE y TOPOXay.

OcHOBHBIE TIOAXOAbI CEJICKIMU W OHOTEXHOJOTHHU KYJIbTYPHBIX PACTCHHI,
['wbpunuzanus, OTHaJICHHAs TUOpPUAM3AIMSA, HCKYCCTBEHHBIH OTOOp, TeTepo3ucC,
TpaHchopmalys, MyTareHe3, FeHEeTHYeCKOe pelakThupoBaHue). Mcropus cenmekuuu B

Poccuu u mupe, ucropust pa3BUTUSI BAXKHEUIIUX COPTOB KYJbTYPHBIX PACTEHU.



Kak genoBek MoxeT MoaupuuupoBath pacTeHus? I'eHHas NH)KEHEpUs pacTEHUI:
YTo Takoe TreHeTHYeCKas WHXXEHEpPUs pacTeHHWW. TpaHCreHHble pacTeHus. MeTozsl
noayyeHusi.  OOpa3oBaHMe  omyxosned y — pacTeHuil.  ArpoOakTepuasibHas
tpanchopmarmst:  Ti-mmasmunel.  Tenst  T-JJHK.  MonekynspHo-TeHeTHUECKUE
MexaHu3Mbl TpaHcopmanuu. ['eHeTnueckoe penakrupoBanre. COBpeMEHHbIE MTOAX0IbI
U JIOCTH)KEHUS TEHETHYECKOrOo penakTHpoBaHMs pacTeHuid. llpaktuueckas pabota
«["eHOMHBIC HOXKHHIIBI (MOemupoBanue padotsl cucreMbl CRISP-Cas).
EcTb 111 sxu3Hb B poOupke? BuoTexHOI0rns KyIbTYpHBIX PACTECHUH.
UccnenoBarenbckass pabora «BplpammBaHue pacTeHMid B mpoOupke (MOXKHO
BOCIIOJIB30BAThCA  pPE3yJIbTATAMU MPEABIAYIIUX OKCIEPUMEHTOB II0 COCTaBJICHUIO

NUTATEIbHBIX PACTBOPOB AJII PACTEHUM ).

Moayab «MoseRyasipHble OCHOBBI (PM3HO0JI0TMU U (papMakogorum» 9 Kiiacce
(17 uacoB)

1. @usuonozuueckasn xumus. (5 uacoes)
Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHbIe QopMmMBI

KHUCJIOPO/1a, UX MOJyYEHHUE, HEUTPAIIA3aLIHS.

Makpoa3JieMEeHTBI: MPOLEHT COJEpPKaHUsS B OpraHuW3MeE, BHITIONHsEMast (yHKIIUS,
cojJep)kaHue B MpoaykTax mnutanus. Ca2+ - cBs3bIBaromme OCNIKH, JCTMOHUPOBAHUE
KaJIbIIUSI, PETYyJISIUsl YPOBHS KaJIbIIUSI B OpraHU3Me: TOpMOHBI nmoyek. Mg — cTpoenue
xJopouiia, ero akTUBAIMS COTHEYHOU dHEPTUECH.

MUKpO3JIEMEHTBI: B KaKUX MOJICKYJIaX COJEp)KaTcs, BBITIONHSAEMast (yHKIIUS,
COZEpkKaHHWE B MPOJAYyKTax nutanud. llocneacrBus nepeno3upoBKU MUKPOIIEMEHTAMH.
Fe — ycBauBaemble THIMBI COCIMHEHUN >Kene3a. ['eMompoTeuHbl, TeMOIIUaHWH,
mutoxpombl. CU — yCBOEGHHME M TPAHCIOPT MeAW. benku, coaepiKanue Meb.
[Tatonornueckue cuHapoMbl MeHKke 1 BuibcoHa, cBsI3aHHBIC ¢ META00IU3MOM METH.

Toxkcuunble s3meMeHThl llepronnueckoil cucTeMbl I OpraHu3Ma. BiusiHue
HEJIOCTaTKAa MAaKpO U MUKPOIJIEMEHTOB Ha KUBbIE OPTaHU3MBI.

Uccnenosarenbckass  pabora  «KonmuuecTBeHHass  OIEHKAa  COJACpPKaHMS

MUKPOJ3JICMCHTOB WJIKM BUTAMHWHOB B ITNIICBBIX IIPOAYKTAX)



XKupsl. 3a0051€BaHNs YEIOBEKA, CBSI3aHHBIE C HAPYILIEHUSMU XUPOBOTO OOMEHA.
JncounuaemMun.

VYrieBoapl. 3a00JieBaHMs YETIOBEKA, CBSI3aHHBIE C HApYLIEHUSIMU YTJIEBOIHOIO
obmena. CaxapHbIil quaderT.

benku. Crpoenue. 3abosneBaHMsl YENOBEKa, CBA3aHHBIE C HapPYLICHUSIMU
oenkoBoro obOmeHa. ®dynkumu OenkoB. depmentsl. Mexanusm neiictBus. Kiaccsl
depmentatuBHbiXx peakiuii. Kodepmentsl. Ilpaktnueckoe 3ansitue «KauecTBeHHBIE
peakuMy Ha OpraHu4eckue MoJIeKyabl». [IpakTudeckoe 3aHsaTHe «JleHaTypanus
oenkoBy» [IpakTuueckoe 3ansaTue «M3yueHrne akTHBHOCTH aMHJIA3bD».

ButamuHbl )KHpOpPACTBOPUMBIE, BOJLOpPACcTBOpUMBIE. [IpeBpalieHe BUTAMHHOB B
aKkTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHOBHBIE THUIIBI META0OJIMYECKUX peakuuil. buosHepreTueckue MpoIECcCHI.
I'muxonus. Hukn Kpebcea. Llens nepeHoca 31eKTpoHOB. OKHCIEHUE KUPHBIX KHUCIOT.
Karabanmu3m amuHokuciaor. I'mrokoHeoreHe3. CuHTE3 yrieBOJOB, OEIKOB, >KHUPOB.
Mertabonutuyeckue 3aboneBanus. I[Ipaktuueckoe 3aHstue «Peienne 3amad  Ha
DHEPIeTUICCKUN OOMEH).

Knetka. ITonarue memOpanbl. @yHkuuu MeMOpaH. Busl TpaHcopTa B KIIETKY.
MeMOpanHble opraHoufibl. 3a0oJieBaHUsS CBS3aHHBIE C HapylleHUEM paboThI
MEMOpaHHBIX OpraHesl, OOJIe3HUM HAKOIUIEHUS. THUIbl KOHTAKTOB MEXAY KIIETKaMHU.
3HauYE€HHE MEKKJIETOYHOM KOMMYHMKAIMU U 3740pOBbs opraHusma. lIpaktuueckoe
3aHsTUe «Jlnanu3s (kiietouka Tpayoe)».

Anpo. VYpoBHM  ymakoBKM  XpomMaThHa. XPOMOCOMHBIE  TEPPUTOPHH.

HememOpaHHBIE OpTaHOU/IBI.

2. Monekynapnasa ouonozus. (5 uacos)
OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOM OUOJIOTUH.
HyxnennoBsie kucinoTel. OCHOBHBIE TPUHITUTIBI CTpoeHus. [IpakTudeckas padbota
«Beigenenne JIHK wu3 Oamana». Ilpaktmdeckas pabora «Mogens JIHK-opurammy.
[IpakTuueckass pabora «Omnpenenenue kadectBa mnpenapatoB JHK ¢ momornisio

cnekTpodoToMeTpUn» (MPU HATUIUH 000PYIOBAHMS).



Martpuusbsle cuHTE3bl. Perumkanus — oCHOBa KJIETOYHOro JencHus. [IpuHnmIb
perunkanuu. [Ipaktnueckas pabota «PermkaTiuBHas MalnHa (UTpa-I1eMOHCTPAIIHS )».
[Tpaktrueckas padora «I1LP (Mmoxens ammmndukaiys Ha Oymare).

Mytanuu. Yto Bei3biBaeT u3MeHeHus B crpoennu JIHK. [Ipuniunsl penaparumu.

Tpanckpunuus. [Ipaktuyeckas pabora «Cuna nmpoMoTopay.

I'enetnyeckuit kop. Ilpaktuueckas pabora «PemeHue 3amau Ha TEHETUYECKUI
kom» Tpancmsius. [Ipaktuueckas pabora «DonIUHT OEIKOBY.

Opranmsanuss reHOMa BHPYCOB I[IpOTMBOBHpYCHBIE CPENCTBA, MEXaHU3MBI UX
JEUCTBUSL.

Opraauzanus reHoma OakTepuit AHTHOAKTEepUaIbHbIE rpenaparsl.
HccnenoBarenbckas padota «PacnpocTpaneHrne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepHil»

Opranmszanuss resoma 3ykapuor ['eHomHOe penakrupoBanue. IIpakrThueckas
pabota «PaboTa B COBpeMEHHBIX TeHETHUECKUX 0a3ax maHHbIX. [IpoBenenue In silico

aHaJIi3a HOCHGHOB&TGHBHOCTGﬁ I'CHOB».

3. @apmaxkonozusa (7 uacoes)

[Tonsitne o nexapctBax. [IpMHIMIBI MOIX0Ja K TOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero meTtonbl. MccnenoBarensckas paboTa «IKCIEPUMEHTHI IO
OTIpEICTICHUIO0 TOKCUYHOCTH BEIIECTB HA apTEMUIUSIX.

[Tyt BBenenus JIC. @apmMaKOKMHETHKA JICKAPCTBEHHBIX BelllecTB. BcachiBaHue
(abcopbruss)  nexkapctB.  OCHOBHBIE ~ MEXaHM3Mbl  BcachbiBaHuWsl.  TpaHcmopT
JIEKapCTBEHHBIX BemlecTB. ['eHbl W Oenku mepBoit (da3el Ouotpanchopmanuu. [lytn
BBIBEJICHUS JICKAPCTB U3 OpraHu3Ma. DKCKpeIus U duMHUHaIus. ['eHbl 1 6eIKu BTOpOit
da3wl 6uoTpanchopmanuu. PapmakoauHamuka. ['1aBHoe U MOOOUYHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOe U pedIeKTOPHOE ACHCTBUE.

BI/IILBI B3aHMOHeﬁCTBHH JICKApCTB. CI/IHepFI/IBM N aHTaroHus3m IIpu COBMCCTHOM
I[eﬁCTBHH JICKAPCTBCHHLIX BCIICCTB, UX PA3SHOBHUIAHOCTH.

TpancmemOpaHHbIN CHUTHATWHT. THUIBI KJIETOYHBIX PELenTopoB. MeMOpaHHbBIE:
VMOHHBIE KAaHAJIbI, KaTAIUTUYECKHE U compsbkeHHble ¢ G-OenkaMu; BHYTPUKIIETOUHBIE:
HUTOILUIA3MATUYECKUE " SIEPHBIE. MexaHn3MBbI JIMTaHI-PEUENTOPHOTO
B3auMoiecTBUs. CeNeKTUBHOCTh (M30MPATENbHOCTh) NEUCTBUSI, CBSI3b «XMMHUYECKAs

CTPYKTYypa — q)apMaKOJIOI‘I/I‘ICCKaSI AKTHUBHOCTDB BCIICCTB).



DapMaKoJIOrM4ecKO MOIYJIAIMY CUHAITUYECKOW XOJIMHEPIrHYECKOM Meperadu.
MornekynsipHblii ~ MexaHu3M ~ JOeHCTBUSL U (apMaKoJOTHYECKHEe  CBOMCTBa
MX01MHOOIOKaTOPOB, ~ TaHTIUMOOJIOKATOPOB M KypapemnojoOHBIX  CPEACTB.
@apmMaKoJIOTUYECKass  pEeryjsilus  aKTUBHOCTH  aJPEHEPrH4ecKOro  CHHAIca.
ANIpEHOMUMETHKY, aJpEHOOJIOKATOphl, CcUMHNATOIUTUKHU. [IpakThueckas pabora
«BnusiHuE afpeHanyHa Ha cepAeuHble COKpallleHus (IPOrpaMMHOE OOECIIEUEHUE)».

MomnekynsapHas (apMakoIoTHsi aHTHAIEPTUYECKUX CPEACTB. | MCTaMHUHOBBIC
pEeLeNnTOphl: THUIIBI, MOJIEKYJIsipHas opranuzanus. CTabuinM3atopbl MEMOpaH TYYHBIX
KJIETOK:  MOJICKYJSIPHBIH ~ MEXaHU3M  JIEUCTBHUS, OCOOCHHOCTH  KJIMHHUYECKOTO
MPUMEHEHHUSI, TOUKU PUIIOKEHUS ACHCTBUSI MTHTUOUTOPOB JIUTIUIHBIX MEIUATOPOB.

Mexanu3M ACUCTBUA YW NMPUMEHEHHE MPENapaToB, CTUMYJIHPYIOMUX MPOLECCHI
MMyHUTEeTa. DapMaKOJIOTHYECKass XAapAKTEPUCTUKA HWHTEPICHKUHOB: IOJIYyYECHUE,
MEXaHU3M JeUCTBus, npuMeHeHne. OCHOBBI MATOPU3UOIOTUU OCTPO(Pa30BOT0 OTBETA,
Meauanus  BOCHaleHHs. MOJEKYISpHBIM  MEXaHU3M  MPOTUBOBOCHAJIUTEIBHOTO
JIEUCTBHUS TIIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX TPOTUBOBOCTIAJIUTEIIBHBIX CPEICTB.
[Tpaktrueckas pabora «I ucTonorudeckre mpenapaTbl UMMYHHOU CUCTEMBD».

[TonsTe 0 HapKO3€ M HAPKO3HBIX Ipernaparax. KileTOuHbI M HEPBHBIA HApPKO3.
DapMaKOJIOTUYECKasi XAPAKTEPUCTUKA OTHECIbHBIX TPYNIl HAPKO3HBIX CPEJICTB.
[TocnenoBarenbHOCTh ACHCTBUSA Ha IEHTpasbHYI0 cuctemy. [Ipaktuueckas pabota
«l'ucronornueckue npernapaTsl HEPBHOM CUCTEMBD).

Oduznonornyeckuii coH; ¢das3pl cHa. Bunmbl Hapymenuidt cHa [lonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (THMHOTHKAX ).

MonekynspHble acnekTbl Houuueniuu.  OnuaTHble PEUENnTOpbl, WX THIIHL.
DHKe(aauHbl U SHIOP(GUHBI - YHIOTCHHBIC JIUTAH/IbI OMMMATHBIX PEIEIITOPOB.

AHTHUINICUXOTHUYECKOE JEWCTBUE, BIUSHUE Ha (QYHKIHMIO SKCTparmupaMuIHON
CHUCTEMBbI, DMOIMOHATLHYIO C(epy, PBOTHBIN IEHTP, apTepuaIbHOE IaBJICHUE, IEHTP
TepMoperyasiiuu. MoJIeKyJIsipHbIE MEXaHWU3MBbI JIEUCTBUSI HEHMPOJICNTUKOB, BIUSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PEIICNITOPHI, UX JCHUCTBUE HA
KJIETOYHBIE MeMOpaHbl, Ha JNETIOHUPOBAHUE TKaHEBBIX MOHOAMUHOB.
[loTeHUMaN3aBUCUMBbIE HATPUEBBIE KaHalbl KAaK MUIIEHU JEHUCTBUS MECTHBIX
aHecTeTkoB. CriocoObl MHTHOMPOBAHUS TMOTCHIIMAI-3aBUCUMBIX HATPHEBBIX KaHAJIOB

MCCTHBIMH aHECTCTHUKaAMMU. HpaKTI/I‘IeCKaSI pa60Ta «KapTa 9KCIIPECCHUU I[O(baMI/IHOBBIX )41



CEpOTOHMHOBBIX ~PELENTOpPOB B Mo3re Mbimeld». HMccnegoBatenbckas paboTa
«[loBemenueckne TecTel Ha pblOKax Danio rario. Ceerno-TeMHass Kamepay.
HccnenoBarensckas padota «[loBeneHueckue TecTol Ha ppiokax Danio rario. OtkpeiToe
none». MccnenoBatenbckas pabora «IloBempeHdyeckue TecTsl Ha peiOkax Danio rario.

CraliHoe ITOBEICHUEY.

Monyab «MosieKyJasipHbIe OCHOBBI ceieKnum» 9 kiaace (17 yacoB)
1. Monexkynapnasa éuonozcus. (5 uacos)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxknennoBsie kucnotrsl. OCHOBHBIC TPUHIUIIBI cTpoeHus. [IpakTuueckas padota
«Breinenenne JIHK wu3 Ganana». Ilpaktuueckas pabora «Mognens JIHK-opurammy.
[Ipaktuueckass pabora «Ompeznenenue kadectBa mnpenapatoB JHK ¢ momormibro
creKTpodoTOMETpUN» (MPU HATUYUU 000PYTIOBAHUSA).

Marpuunble cuHTE3bl. Permkainusa — OCHOBa KJIETOYHOro JenieHus. [IpuHuumnb
perkanuu. [Ipaktryeckas pabora «PernnukatiBHas MaliMHa (Urpa-IeMOHCTPAITHS ).
[Tpaktuueckas padora «I1LP (Mmoxens ammnudukaius Ha Gymare)y.

Mytanuu. Yto Be3biBaeT n3meHnenus B crpoenun JJHK. [Ipunnumner penapamuu.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

I'enetnueckuit kon. IlpakTudeckass pabora «PemieHue 3amady Ha TEHETHUECKH
koq» Tpancmsus. [Ipaktuyeckas padora «DoJITUHT OETKOBY.

Oprannzanusi reHomMa BHUPYCOB IIpOTMBOBUpYCHBIE CpE/ICTBA, MEXAHU3MBI HUX
JIEUCTBUSL.

Opranuzanus reHoMa OakTepuii AHTHOaKTEepUAIIbHbBIC npenaparsl.
HccnenoBarenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa 3ykapuoT ['eHoMHOe penaktupoBanue. lIpaktuueckas padota
«PaboTa B COBpeMEHHBIX reHeTHUYeCKUX 0a3zax maHHbIX. [IpoBenenue In silico ananmza

HOCHeﬂOBaTeHBHOCTeﬁ I'CHOB».

2. MonekynapHule ocHogbl cenemuku (5 uacoes)

[Ipeamer reneruku. Kpartkas uctopus  pa3BUTHS  NPEJICTABICHUA O

HaCJICACTBCHHOCTH.



OT reHa K Ipu3HaKy: Kak packpacuTb kota. Yto Takoe npusHak? IIyTe OT reHa o
npu3Haka. Myrauuu. Asend. ['eTepo3urorel M TOMO3HMIOTHL. J[OMUHAHTHBIE H
peueccuBHble aenu. PomeBas wurpa  «Asenw». MccnenoBaTenbCKU  HPOEKT
MyTtareHHnsie (GaKkTOpHI.

I'ensl cTpoAT opraHu3Mm. BxitoueHue W BBIKIIOYEHHE OOJBIIOr0 HabOpa IeHOB.
Kak kjeTku mNOHMMAaloT, Kakue TeHbl JOJDKHBI pabotath. PomeBas urpa «Cyanba
KJIETKW». ['eHbI-TiepekitoyaTenu. [lpaktnueckoe 3ajanne « AJITOPUTMBI JIJIST KIIETOK.

JIMCKpEeTHOE HacCIEOBAHUE IPU3HAKOB. 3aKOHbI MeHHeNs: OAWUH Te€H - OJUH
npu3Hak. Cxema CKpeluMBaHMs. 3aKOH €IWHO00pa3usi TMOPHUIOB NEPBOTO MOKOJIEHUS.
[Ipaktnueckoe 3amanue «EamHooOpa3zue MEepBOTrO MOKOJIEHUS». 3aKOH PaCUICTUICHUS
IpU3HaKa BO BTOpoM MokojeHuu. [Ipaktuyeckoe 3aganue «PaclierieHne BO BTOPOM
nokoJieHum». MccnenoBarenbCkuil IpoeKT «3akoHbI ['. MeHiens B SKCIEpUMEHTE.

3akoHbl MeHzensa: HECKOJbKO T€HOB - HECKOJIBKO MPHU3HAKOB. J(urudpuaHoe
ckpeuuBanue. HeszaBucumoe pacxoxzaeHue xpoMocom. IlpakTudeckoe 3agaHue
«Pemertka [lennera». CuenieHHoe HacaeqOBaHUE.

B3aumopericTBrue reHoB. AuienbHOe U HeauienbHoe. [Ipaktnueckoe 3anstue

«B3anmoencTBHs reHOB (MOJIETUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Onpenenenue nona. [lonoBeie xpoMocombl. Camilel M caMku. Biusinue gpaktopos
OKpyXawuie cpeabl. XpOMOCOMHOE ompeneneHue mona. IlogoBble XPOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnenoBanue, cuemaeHHoe ¢ mnonomy». [Ipobnema

JTOTIOJIHUTEIBHON X-XpPOMOCOMBI Y KEHIIWH. TpEeXIIBETHBIEC KOILIIKH.

3. Monexynapusie ocnogwl cerexyuu (7 uacos)

I'ensl B nonyisinusx: Benukoe paBHoBecue. [lomynsauus. HacToTel BcTpeyaemocTu
nmpu3HaKa u ajiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «HacToTbl
aiyienei, reHoTUnoB U  (QeHoTunoB». MccienoBarenbCKUil MPOEKT «AHAIU3
TEHETUYECKOUN CTPYKTYphI NOMYJIALNYU (HA OCHOBE 3aKoHa Xapau-Baitnbepra)».

[Tonynsauuu MEHSIOTCS: YUCICHHOCTh, MHUTpaIusi U BeIOOp cympyra. dakTopsl,
KOTOpbIE BBIBOJAT TOMYJSIIUIO W3 paBHOBecus Xapau-BaitnOepra. UucneHHOCTH
nonyysiiuua. PoneBass wurpa «Oddexkt ocHoBarens». Pomeas wurpa «Oddekt
OyTbUIOuHOTO TOpJbIKa». Jpeid renoB. Myranmuu. HecnywaiiHoe ckperniuBaHHe.

HN3omsmus.



[Tonynsimuu ~ MEHSIOTCS:  €CTECTBEHHBIM  oTOOp.  MexaHusm  JeHcTBUS
€CTeCTBEHHOTO oTOopa. [[Brmxymuii oTo0op. Ponesas urpa «EctecTBeHHbIi 0TOOPY.

MoaudukanroHHas W3MEHYNBOCTD. CraTHCTUYECKUE 0COOEHHOCTH
Mo (UKAIIMOHHONW M3MEHUYMBOCTH. MccnenoBarenbckue padboTel «MoaudukarmoHHas
W3MEHYMBOCTh PACTEHUH B TIpeIeiiax BaIleTO MECTa )KUTEIbCTBAY.

HacnegoBanne KOMMYECTBEHHBIX MPU3HAKOB. KONIMYECTBEHHBIE MPHU3HAKH.
CpenoBas m3MEHUMBOCTH Tipu3Haka. KoaddunueHt Haciaexyemoctu npusHaka. OTBeT
Ha oTOop. [lonck reHOB KOJWYECTBEHHBIX MPU3HAKOB. OAHOHYKJICOTHIHBIE BAPUAHTHI
reHoB. JIHK-uumn. [ToHOreHOMHBIN aHAINU3 acCOIUAIIHM.

«Ombl» Han reHoMoM. IloctreHomuas spa. OOpaTHast reHetuka. «OMUKCHBIE)
uccienoanus. [Iporeom, MmeraboioMm. [IpakTrueckoe 3aganne «ArpoHOMBDY.

JloMecTuKkaluss U LEHTPhl T€HETUYECKOro pazHooOpasus. [loucku pacteHuit c
«XOpOIIMMU» TpPHU3HAKAMMU i1 4YesoBeKa. LIeHTphl IeHeTHYecKoro pa3zHooOpasusl.
Huxonait MiBanoBuu BapunoB. Cenekiusa. KomOuHanmonHast 1 ruOpuHasi CEJICKIIUS.
I'ereposuc. Ilpaktuyeckoe 3amaHue «l'omosiorudyeckue psabl HACICACTBEHHOU
VU3MEHYUBOCTH.

CoxpaHHUTh U U3YYUTh T€HbI, YTOOBI MEHATH Oyayuiee. Kak npaBuiIbHO XpaHUTh
redbl. Komneknuum  reHetmyeckux — pecypcoB  pacteHuil.  Ilpaktukym — u/wim
UCCIICIOBATEIILCKUI TPOEKT «MeTo/pl KyJIbTHBHPOBaHUs 1N VItr0 st coxpaHeHUs
TEHETUYECKUX PECYPCOB PACTEHHUN U JIJI1 YCKOPEHHOW CEJIEKLIUN.

['eneTnueckue wHEHTPbl B Hamled crTpaHe. ['ne 3aHMMAIOTCS TE€HETUKOU |

T€HOMMKOM JIJI HYK]I CEJIbCKOTO XO3SI1CTBA.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOUI
NAEATEJBHOCTHA

3aHgaTUs B paMKax IIpOorpaMMbl HaIIPABJICHBI Ha oOecrieueHue JOCTHIKCHMUA
INKOJbHUKaMH CIICAYIOIINX JNYHOCTHBIX, MCTAIIPpCAMCTHBIX )41 MMpCAMCTHBIX

00pa3oBaTEIbHBIX PE3YIIHTATOB.
JInuHOCTHBIE pPe3yJIbTAThI:

B cgepe cpadsxcoanckozo eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JI€ATEIbHOCTU IPU BBIIOJHEHUH UCCIIE0BAaHUHN U POEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHHUIO U B3aMMOITOMOIIH.

B cghepe nampuomuueckoco 6ocnumanus: OTHOUIEHHE K OHOJIOTMM KaK K Ba)KHOU
COCTaBIISIONIEH KyIbTYpBI, TOPAOCTh 32 BKJIQJ POCCHHCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOI1 OMOJIOTHYECKON HAYKH.

B cghepe 0yxoeno-upascmeenno2o eocnumarus: TOTOBHOCTh OLICHUBATh MOBEJICHUE U
IIOCTYIIKA C TIO3MLUMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHMYECKOM KYJIbTYpHI;
MMOHMMAHHWE 3HAYMMOCTHA HPABCTBEHHOT'O aCIEKTa JIEATEIbHOCTH YEJIOBEKA B MEJIUIIMHE

1 OMOJIOTHH.
B cghepe scmemuueckoeo socnumanus: TOHUMaHUE POIU OMOIOTHH B (HOPMHUPOBAHHUH
ACTETUICCKOMN KYJIBTYPhI TUIHOCTH.

B cgepe ¢uszuueckoco eocnumanus, @opmuposanus Kyibmypvl 300p06bs U
IMOYUOHATLHO2O O1A20NONYYUs; OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3/I0POBBIO U
yCTaHOBKAa Ha 3J0pOBBIM 00pa3 Ku3HM (3A0POBOE MHUTaHWE, COOIIOJEHUE
TUTHEHUYECKUX MpaBUI U HOPM, COQJIaHCUPOBAHHBIM pPEXUM 3aHATHUA M OTIbIXa,
perynspHas Gu3ndeckasi akTUBHOCTb); OCO3HAHHE MOCIEACTBUM U HEMPUATHE BPEIHBIX
npuUBbIUEK (YrOTpeOJeHue aaKorois, HAPKOTUKOB, KypeHue) U UHBIX (opM Bpena uis
(pU3UYECKOTO M MCUXUYECKOIO 30pOBbs; COOMIOAEHUE MpaBuil 0€30IIaCHOCTH, B TOM
YlClie HaBbIKM O€30MacHOro MOBEACHHUS B MNPUPOJIHON cpere; cHOPMUPOBAHHOCTD

HaBBIKa pe(I)J'IeKCI/II/I, YIpaBJICHUC COOCTBEHHBIM OMOIMOHAJBHBIM COCTOAHHUCM.

B cghepe mpyoosoeo éocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3ajay
(B pamMKax CeMbH, IIKOJbI, TOpoJa, Kpas) OHOJOrMYECKOM M HKOJIOTHYECKOU
HANpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3yYeHUIO Npodeccuil, CBSI3aHHBIX C

OHOJIOTHEN.



B cgepe axonocuueckoeo gocnumanus. OpUEHTAIUS HAa MPUMEHEHUE OMOJOTHYECKHX
3HAHMM TpU pElIEeHWH 3aJady B 00JIACTH OKPY’KAlIIEW Cpenbl; OCO3HAHHE
HKOJIOTHYECKUX MPOOJIEM U MyTel UX PEIICHUS; TOTOBHOCTh K YYaCTHIO B IPAKTUUYECKOM

ACATCIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH.

B cgepe nonumanus yemmocmu HaAyuHO20 NO3HAHUA! OPUCHTAIUsl Ha
COBPEMEHHYIO CHUCTEMY HAy4YHbIX MPEACTaBICHUM OO0 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBA3AX YEJIIOBEKAa C MPUPOAHOM M COLUAIBHOM CpPENON;
MOHUMAaHUE POJU OMOJOTUYECKOM HayKu B (GOPMHPOBAHWU HAYYHOI'O MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JHOOO3HATEIBHOCTH, MHTEpPECAa K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCJIEI0BATEIBCKON AEATENBHOCTH.

B cgepe aoanmayuu k uzmensowumcs ycio8uam COYUAibHOU U NPUPOOHOU CPeObl:
aZicKBaTHas OLICHKA U3MEHSIOIIMXCS YCIOBUH; MPUHITHE PeleHUs (MHAUBUIyalIbHOE, B
rpynmne) B HU3MEHSIONIMXCS YCIOBUSX Ha OCHOBAaHWM aHalu3a OWUOJOTHYECKOM
uH(popMalK; TUIAHUPOBAHUE JACUCTBUIM B HOBOW CHUTyallMd HAa OCHOBAaHMM 3HAHUU
OMOJOTMYECKUX 3aKOHOMEPHOCTEM.

MeTtanpeaMeTHbie pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbiMU NO3HABAMENbHLIMU OCUCTNBUAMU.

ba3oBbie JOorHUECKUE NEHCTBUS:

* BBUBIITH M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH OHOJIOTHYCCKUX
00BEKTOB (SIBIICHUN );

* yCTaHAaBIMBATh CYIIECTBEHHBIH TIPU3HAK KJIacCH(DUKAUK OHOJOTHUYECCKUX
00BEKTOB (SIBJICHWH, MPOIIECCOB), OCHOBAaHHS ISl OOOOINCHUS W CpaBHCHUS,

KpUTEPUU POBOJUMOTr0 aHAJIN3a;

* ¢ y4€TOM MPEJIOKEHHON OMOJIOrMYeCcKO 3aJauMl BBISBISATH 3aKOHOMEPHOCTU U
OPOTUBOPEYMsS] B paccMaTpUBaeMbIX (akTax MW HAONIOACHMSX; Mpearath

KPUTEPUH JIJT BBIABICHUSA 3aKOHOMEPHOCTENU U TPOTUBOPEUHIL;
* BBUIBIATH JePuIuThl HHGOPMAILMMU, JAHHBIX, HEOOXOJMMBIX JUISI PEIICHUS
IIOCTABJICHHOM 3aJa4M;

* BBISBIATh TNPUYUHHO-CIEACTBEHHBIC CBS3U TMPU M3YYCHUH OWOJIOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JI€JIaTh BBIBOJBI C HCIOJIb30BAHHEM JICAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUECHUN, YMO3aKIIOUYEHUH MO0 aHAJIOTUH, (OPMYIHPOBATH
TUIIOTE3bI O B3aMMOCBS3SIX;



CaMOCTOSATENILHO BBIOMPATH CHOCOO pelIieHus] y4eOHOW OMOJOTWYECKOW 3amaduu
(cpaBHUBaATh HECKOJBKO BapUAHTOB PEIICHUS, BEIOMPATH HAMOOJIEe OAXOIAIIUN

C YYETOM CaMOCTOSITEIBHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBbIe MCCIEI0BATEILCKUE ACHCTBUS:

HCIIOJIB30BATh BOIIPOCHI KAK I/ICCHG,Z[OBaTeJILCKI/Iﬁ HHCTPYMCHT IIO3HAHMUA,

bopMyIMpoBaTh BOMPOCHL, (DUKCUPYIOIIUE Pa3pblB  MEXAY pEaIbHbIM U
KeJIaTEIbHBIM COCTOSTHUEM CUTYaIlMU, OOBEKTa, 1 CAMOCTOSITEIHHO

YCTaHABJIMBATh HCKOMOE U JaHHOE;
dbopmupoBaTh  TMNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXJCHUI,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHHUE;

IMPOBOJUTD IO CAMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY Ha6J'IIOI[eHI/I€, HECJIO0KHBIN
OMOJIOTMYECKUI OKCIICPUMCHT, HeOOJIBIIIOE HCCICAOBAHUC II0 YCTAHOBJICHHUIO

0COOEHHOCTEM OMOJIOrHYecKOro o0BeKTa (Ipoliecca) u3ydeHus,
IPUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCHMOCTEH OMOJIOTMUECKHUX OOBEKTOB
MEXy COOO0M;

OILICHWBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh MH(DOPMAIIMIO, IMOTYYCHHYIO B
X0JI¢ HaOJIFOICHHS U DKCIIEPUMCHTA,;

CaMOCTOATENHEHO (OPMYIMPOBATh OOOOIIEHHUS U BBIBOJALI IO pPe3yJibTaTam
IIPOBENEHHOTO HAONIOACHUS, DKCIEPUMEHTa, BIAJETh MHCTPYMEHTAMU OIICHKU

JIOCTOBEPHOCTH TTOJIYYEHHBIX BBIBOJOB U 0000ITICHUI;

IMPOTHO3UPOBATH BO3MOIKHOC I[ﬁJ'IBHCfIH.ICC pPa3BUTHC OMOJIOTHYECKHUX mpoueccoB
M UX IMOCIICACTBUA B aHAJIOTUYHBIX WJIWM CXOJHBIX CUTyallUAX, a TAKKC BbIIBUT'dTh

MIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanumeii:

MPUMEHSThH Pa3IMYHbIE METOIbI, HHCTPYMEHTHI M 3aIIPOChl IIPHU MOUCKE U OTOOpE
Ouosiornyecko uMHGOpPMALMM WM JAaHHBIX M3 HUCTOYHUKOB C Y4ETOM

MpeJIoKEHHON yueOHOM OHOJIOrMUecKoM 3a1a4u;

BHIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATb W  HMHTEPIPETUPOBATH
OMOJIOTUYECKYIO0 HH(POPMAIIHIO PA3IMYHBIX BUJIOB U (hOPM TIPEACTABICHHUS;
HAXOAWTh CXOJIHBIC apTYMEHTHI (TIOATBEPKTAFOIINE UM OTPOBEPTaIOIINe OIHY U

Ty K€ UJIEI0, BEPCHUIO) B Pa3TUYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;



*  CaMOCTOSITENIbHO BHIOMpaTh ONTUMANbHYIO (OpMY MpeACTaBieHUs UH(popMauu
¥ WUIIOCTPUPOBATh peIIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu,

MHOM rpaduKol U MX KOMOMHALIUAMU;
* OILIGHWBAaTh HAA&KHOCTH OHOJOTMYECKOW HH(OpMAMM 1O  KPUTEPHSIM,
PEJIOAKEHHBIM YUUTENIEM WIH CHOPMYITHMPOBAHHBIM CAMOCTOSITENIBHO;

¢ 3alOMHHAaTh U CUCTCMATU3UPOBATH 6I/IOHOFI/I‘ICCKYIO I/IH(bOpMaHI/IIO.

B cghepe osnaoenus ynugepcanoHvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCEUIMU

OO6mienue:

¢ BOCIIPpHHHUMATb H (bOpMy.]'II/IpOBaTB CYXXACHUA, BBIPAXAaTb O5MOIHNHN B IIPOLCCCC
BBIIIOJTHCHUS ITPAKTUYICCKUX U Ha60paTOpHBIX pa60T;

* BBIpaXarth ce0s (CBOIO TOUKY 3PEHHS) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacrno3HaBaThb HeBepOajdbHbIE CpeACTBa OOIICHHS, T[OHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, 3HaTh M pPAaclo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX

CUTYALIMI U CMTYaTh KOH(DIUKTBI, BECTU IEPETOBOPHIL;
* IIOHUMaTb HAMEPEHMS JPYTUX, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

* B XOJI€ IMajora u/uiu AUCKYCCUU 33J1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX AaeMO
OMOJIOTUYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAllEJICHHbIE Ha pelieHue

OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;

* COIIOCTaBJIITH CBOM CYXXJICHHS C CYXISHUSIMHU JPYTHX YYaCTHHUKOB JHAJIOra,
oOHapy>KUBaTh Pa3JIMUUS U CXOJICTBO TO3UITUH;

* MyOJUYHO TIPEACTABIATH PE3YNBTATHl BBITIOJHEHHOTO OHMOJOTHYECKOTO OIbITa
(3KCcIepUMeHTa, UCCIEA0BaHUs, IPOEKTA);

* CaMOCTOSITENIbHO BBIOMPATh (POpMAT BHICTYILICHUS C YUETOM 3a7a4 MPE3CHTAINH
U OCOOCHHOCTEHW ayaUTOPUU M B COOTBETCTBUU C HUM COCTaBIIATh YCTHBIE U

IMHUCbMCHHBIC TCKCThI C UCITIOJIb30BAHUEM HUIIJIIOCTPATHUBHBIX MAaTCPHUAIIOB.

CoBMecCTHAas AeATEILHOCTE (COTPYIHHUYECTBO):

* TOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHIYaTbHOU
paboThl MPU PEIICHUH KOHKPETHOW OMOJIOrMYecKOM MpoOsieMbl, 00OCHOBHIBATH
HEO0OXOAMMOCTh MPUMEHEHHS TPYNTIOBBIX (DOPM B3aUMOJCUCTBUS TIPU PEIICHUN
MOCTaBJICHHOW yueOHOM 3a1auH;



* [PUHUMATH 1I€JIb COBMECTHOU JIESITELHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS 10
e€ JOCTHKEHHUIO: paclpelensTh PO, AOTOBapUBAThCA, 00CYX AaTh IMPOLECC U

pe3yibTaT COBMECTHOU pabOThI;
* yMeTh 00001aTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTH, BBITTOJHITH MIOPYYCHUS, TTOAINHSITHCS;

* IUIAaHUPOBATh OPTaHU3AIMIO COBMECTHOM pPabOThI, OMPENEIsATh CBOIO POJib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYACTHHKOB B3aUMOJICUCTBHS),
pacrpenensiTh 3aJayd MEXJy YJI€HAaMH KOMAaHJbl, y4aCTBOBAaTh B TPYIIIOBBIX

dbopmax padoTsl (00CYX1eHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

* BBINIOJIHATH CBOIO YacTh pPa0OTHI, JOCTHUTAaTh KA4EeCTBEHHOTO pE3yJbTara IIo
CBOEMY HAIpPABICHUIO U KOOPJUHUPOBATH CBOM JCUCTBUS C JPYTUMHU HJIEHAMU
KOMaH/Ibl;

* OILICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOWIUN HOPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIBHO  C(POPMYJIMPOBAHHBIM  y4YaCTHUKaMU  B3aWMOJCUCTBUS;
CpPaBHUBATH PE3YJIBTATHI C UCXOAHOM 3a/1ayeil U BKJIaJ KaKJIOTO YJIeHA KOMaHbI
B JOCTHWKEHUE PE3YyJbTaTOB, pa3leisaTh cPepy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTB K IPEAOCTABICHUIO OTYETA MEPE] TPYIIION;

* OBJAJETh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JIEMCTBUM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMATBHBIX HABBIKOB M SMOIMOHAIBHOTO

HHTCIJICKTA IIKOJIBbHUKOB.

B cghepe osnaoenus ynusepcanvnuvimu yueouvimMu pe2yisimueHbiMu OeuUcmeusmMu:

CaMooprasu3aius:

* BBUBJIATH NPOOJIEMBbI U PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYalUsX,
MCIIOJIB3YSl OMOJOTMUECKHUEe 3HAHUS;

* OpPUEHTHUPOBATHCS B pAa3NMYHBIX  NOAXOAAX  IPUHATHS  PEUICHUU
(MHAMBUAYAJIBHOE, IPUHATHE PELICHUS B TPYMIIE, IPUHATHAE PEILICHUN TPYIION);

* CaMOCTOSITEJIbHO COCTaBISAITh QJITOPUTM pEIICHHS 3aJaud (WJIA €ro 4YacTh),
BBIOMpaTh CIOCOO pelleHusT y4dyeOHOM OHOJIOTMYECKOM 3ajadu C  y4éToM
UMCIOIIUXCS PECYpPCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATH
npejyiaraeMble BApUaHThI PEIICHU;

* COCTaBJATh IUIAaH JEWCTBUIM (IUIaH peanu3aldd HaMEYEHHOIO alropurMa
peuieHus), KOPPEKTUPOBaTh MNPEIJIOKEHHBI QJITOPUTM € YYETOM IOJYyYEHHS

HOBBIX OMOJIOTUUECKUX 3HAHUH 00 U3ydyaeMOM OMOJIOTHYECKOM OOBEKTE;

¢ [Ac1aTh BI>I60p )41 6paTI> OTBCTCTBCHHOCTD 3a PCUICHUC.



CaMOKOHTPOJIb (pediekcus):

BJIaACTb criocobamu CaAMOKOHTpPOJIsI, CAaMOMOTHBAIIUU U pe(bJICKCHI/I;
AaBaThb aJICKBATHYIO OLICHKY CUTyallluX U IIpCJiararhb IJjIaH ee HU3MCHCHMU,

YUHUTBIBATh KOHTEKCT U MPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BOBHHKHYTh IIPH
penieHur y4eOHOW OMOJIOTMYECKOW 3a/layd, aJanTUpOBaTh pEIICHHE K

MCHAIOIMUMCA O6CTO$IT€J'H>CTB3M;

O0OBSACHATH IMPpUYHUHBI JOCTHIKCHUA (HCI{OCTI/I}KGHI/IH) PE3YIbTATOB ACATCIBHOCTH,
HaBaTb OILCHKY HpI/I06peTéHHOMy OIIBITY, YMCTb HAXOIUTL IIOBUTHUBHOC B

MPOU3O0IIEAIIEH CUTYAllUH;
BHOCUTh KOPPEKTHBBI B JICATCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HU3MEHUBIIMXCS CUTYyaIui, YCTAaHOBJICHHBIX OITHOOK, BOSHUKIIMX TPYAHOCTEH;

OICHHUBATb COOTBCTCTBUC PC3YyJibTaTa LCJIN U YCIIOBUSM.

SMOHI/IOHaJIBHBIﬁ HHTCJICKT.

pas3iindaTb, HA3bIBATb W YIIPABJIATH cOOCTBECHHBIMH SMOIMAMHU KW OMOLOUAMHU

JIPYTHX;
BBISABIIATH U aHaJII/I3I/IpOBaTB HpI/IqI/IHBI 3MOHHﬁ;

CTaBUTH ceOs HA MECTO APyroro 4c€JIOB€Ka, IMOHUMATb MOTHBBI MU HaMCPCHUS

Ipyroro;

pEryJupoBaTh Croco0 BhIPAXKEHUS SMOLIUH.

[IpunsiTHEe ceds u Ipyrux;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;
npU3HaBaTh CBOE IPABO HA OLIMOKY M TaKO€ e MpPaBo JAPYyroro;
OTKPBITOCTh Ce0€ U JPYTHUM;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETYIATUBHBIX ACHCTBUM, KOTOpas
oOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3UIUS JTUYHOCTHU), U KU3HEHHBIX HABBIKOB JMYHOCTHU (ymHpaBiieHUs coOoil,

CaMOJUCHHIIIINHBI, YCTOI;'ILII/IBOFO HOBGI[GHI/IH).

IIpeaMeTHbIe pe3yabTAaThl OCBOCHUS MporpaMMbl B

MMO3HABATENILHON (MHTEIIEKTyaIbHOMW) cepe:

- HpI/IO6p€T€HI/I€ OIIbITa HCIIOJIB30BaHUA MCTOOOB OMOJIOrNYECKOM HAayKH C LOCJIBIO

U3y4eHUs OMONOrMuecKux OOBEKTOB, SBJICHUI U MPOLIECCOB: HAOMIOACHHUE, ONMUCAHHE,

IMPOBCACHUC HCCJIIOKHBIX OMOJIOrMYECKHUX OITBITOB M OKCIICPUMCHTOB, B TOM YHUCJIC C



HCIIOJIb30BAaHHUCM AHAJIOT'OBBIX u HI/I(l)pOBBIX OMOJIOrNYECKUX HpI/I60pOB )41

WHCTPYMEHTOB;

— (opMUPOBAHNE YMEHUS MHTEIPUPOBATH OMOJOTMYECKUE 3HAHUS CO 3HAHUSMU U3
JIpYyTUX y4eOHbIX mpeaMeToB ((PU3HUKH, XUMUH, Teorpaduu, UCTOPUH, OOIIECTBOZHAHHUS
UT. 1),

— (¢opMHpOBaHHE YMEHHI peniarh yueOHbIE 337aul OMOJOTMYECKOIO COAEPIKAHUS,
BBISIBJIATH ~ NPUYUHHO-CJIEICTBEHHBIE  CBA3M,  IPOBOJUTH  KAuye€CTBEHHbIE U

KOJIMYCCTBCHHLBIC PACUYCThI, ACJIATh BBIBOABI HA OCHOBAHHUH ITOJTYUYCHHBIX PC3YIIbTATOB,

— (opMupoBaHue yMeHUs IUIAHUPOBATh Y4EOHOE HCCIIEIOBAHUE WIIM MPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBIECHHOM 11eNH: (GOpMYIUPOBATH MPOOIEMY, TUTIOTE3y U CTaBUTh
3a/lauyd UCCJIeIOBAHUS, BBHIOMPATHh aJ€KBATHO IIOCTABJIECHHOM II€IM METOJbI, JIeNaTh

BBIBOJBI I10 PC3yJIbTaTaM HCCICAOBAHUA NUINU HpOCKTHOfI ACATCIIBHOCTH,

- ¢dopMHupoBaHHME  HWHTEpeca K  yIIyOJieHHIO  OHOJOTUYECKUX  3HAHHM
(npennpoduiibHast TOATOTOBKA U IpodeccruoHanbHas OpUEHTAIMs) U BRIOOPY OMOJIOTUH

Kak MpoGUIBHOTO MpeIMeTa Ha CTYIIEHHU CPETHET0 TOJIHOTO 00pa3oBaHus s OymyIiei
poeCCHOHAIBHOM JICITEIbHOCTH, B OOJAacTH OHOJIOTHH, MEIUIMHBI, SKOJOTHH,

IICUXOJIOTHH, BETCPUHAPHUH, CCIIbCKOT'O XOB?H?ICTB&;

— BJAJEHHE HaBBIKAMH pabOThl ¢ HHQOpMaIueld eCcTeCTBEHHO-HAyYHOTO
cozepkaHusl, MPEACTaBICHHOW B pa3HOW (opMe (B BHIIE€ TEKCTa, TAOJIMYHBIX JAHHBIX,
cxeM, TpadukoB, Auarpamm, Mojelieid, HU300paXeHUi), KPUTUUECKOTO aHaIu3a

HH(pOpMaIKU U OIICHKH €€ JIOCTOBEPHOCTH;

— YMCHHE HMHTETPUPOBATh OHMOJOTHYCCKHE 3HAHHUSA CO 3HAHMSIMHU JPYTUX YUeOHBIX
IPEeIMETOB; UHTEPEC K YriayOJeHHI0 OMOJIOrMYECKUX 3HAHUN M BBIOOPY OMONOrMM Kak
nporIbHOTO TpeIMeTa Ha YpOBHE CPEIHEro o0Imero oOpa3oBaHWs s OymyIiei
npodeCCUOHAIBHONW JICSATEILHOCTH B 00JIACTM OHOJIOTHH, MEAMIIMHBI, ASKOJOTUH,
BETCPUHAPHH, CEIHCKOTO XO3SMCTBA, IHIICBOM IPOMBIIIICHHOCTH, IICHXOJOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJCTABICHUS O MAaTEPUAIIMCTUUECKON CYITHOCTH

T€HOMOB KHBBIX OPIaHU3MOB U PETYJISALNIO UX Pa0OTHI;

— 3HaHHME OCHOBHBIX (DAKTOPOB OKpYXAIOIICH Cpe/bl, BIUSIONIUX HAa Pa3BUTHE U

CYIIIECTBOBaHHE KUBBIX OPraHU3MOB, aJanTalli K (pakTopam OKpy>Karole Cpebl;



— 3HAaHHUC OCHOBHBIX IIOAXOIO0B 6I/IOTGXHOJIOI‘I/II/I, HCIIOJIB30BAaHHUA €€ ,ZIOCTI/I}KCHI/Iﬁ B

COBPEMEHHOM KU3HU Y€JI0BEKA, OCOOCHHOCTH HMCIIONb30BAHMSI KUBBIX OPIaHU3MOB IS
IIPOU3BOJICTBEHHBIX HYXk]| YEJIOBEKA;

— 3HAHUE OCHOBHBIX MOAXOJO0B CEJIEKIUH U OMOTEXHOJIOIMH KYJIbTYPHBIX PACTCHHIH,
XapaKTepu30BaTh T'€HETUYECKH  MOAU(UIMPOBAHHBIE  pPACTEHHUS, OINEPUPOBAThH
NOHATUAMU, TUOPHUIM3ALMSA, OTHAJCHHAs THOPHUIM3ALMS, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopmalysi, MyTareHe3, TeHeTUUECKOe PEITaKTUPOBAHHUE;

— T[OHMMAaHHE MOJIEKYJSIDHBIX MEXaHW3MOB PpEAIM3alMHA  HACIEACTBEHHOU
uHpopMauu HU  yMeHUe CBOOOAHO  ONEPUPOBATH OCHOBHBIMU  TOHSTHSIMU
MOJIEKYJIIDHOMI OHOJIOTMM M €€ COBPEMEHHBIX HANpaBICHHWM — TE€HOMUKH,

MCTAarCHOMUKH, IIPOTCOMHKU,

— 3HAHHE OCHOBHBIX 3a00JICBaHUU YCJIOBCKA, MCXaHU3MOB HUX PA3BUTHA, crnocobax

X JUArHOCTHUKHU U JICUCHU A,

— ¢dopMUpOBaHUE YMEHHUS HCIIOJIB30BaTh MOHSTUMHBIM armapar U CUMBOJWYECKHUI
S3bIK TEHETHKH, T'PAaMOTHOE TNPHUMEHCHHE HAyYHBIX TEPMUHOB, IOHITHH, TEOPH,
3aKOHOB IS OOBSICHCHHUS HAOIIOJACMBIX OHOJIOTUUYECKHUX OOBEKTOB, SBJICHHN U
MPOIIECCOB, TO3BOJISIONIMX 3aJ0KUTh (PYHIAMEHT HAy4YHOTO MHUPOBO33peHUs. B
IIEHHOCTHO-OPHUEHTAIIMOHHOM cepe:

— 3HaHMWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH MOJEKYJISIPHONH OHOIOTHUr

MO3BOJISIET YCIMEIIHO peniaTh Takue 37000 HEeBHBIE MPOOJEMBI, KakK oOxpaHa

OKPY’KaIOILIEH CPeJibl, COXPAHEHUE 3I0POBbSI YEIIOBEKA, KOHTPOJb U BOCCTAHOBIICHHE

OKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS NMPUCTIOCAOIUBAIOTCS (IBOJTIOIUOHHAS
IKO0JI0THsA) 5-6 KIaccnl (68 yacoB)

Tembl OCHOBHOE CO/lepKAHNE AesiTeIbHOCTD
LIKOJILHUKOB
1. M1 CBolicTBa M CTPOECHUE KUBBIX HccnenoBaTensckue  pabOTHI
Hcciaeayem OpraHU3MOB (CTPOCHUE KIIETKH). «Bce nu (cuHuULBIL, O€NKH,
KHBBIC Bun, oco0b — opranusm Kak eiuHas | 6epe3bl U T.J.) OAMHAKOBbIE?
00beKThI cucTema. Ajantauuu DOTOKBECT.
(npucnoco6nenus). [lonsitue [IpakTrueckas pabora
(129) rOMEO0CTa3a KMBOT'O OPraHu3Ma. «CocraBisieM KHUTY PEKOP/OB
Crioco0bl ero noaepxKaHusl. pacTeHui " KUBOTHBIX

OrpannyeHus MOP(HOJTOTHIECKUX U
(U3HOTOTUICSCKUX aTalTaIAH.
[ToueMy opraHu3Mbl HE CTAHOBSATCS
OCCKOHEYHO OOJIBIINMH,
MaJICHEKUMHU, BCESITHBIM.

HaIICro Kpas.




2. Bausinue
OKPY KaKIeu
cpeabl HA
JKUBbIE

OpraHU3MbI
(24 )

@aKTOpBI OKPYKAOLIEN CPELBI
(abmoTHueckre, ONOTHICCKHE,
anTpornorenssie). [Ilpumepsr
abuoTnueckux (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE BIIMSIHHE
Ha KU3HEEATCITbHOCTD JKUBBIX
OpPraHU3MOB: TEMIIEPATypa, CBET,
BJIaXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTICHUS
’KUBBIX OPTaHU3MOB K
a0MOTUYECKUM (PaKTOpaM.
[Tpucnoco6ieHus: K OCHOBHBIM
adMOTUYECKUM (paKTOpam:
TEeMIIepaTypa, BIAKHOCTh U CBET.

IIpakTueckoe 3ansatue «LBet
U TeI1o» (KyOWKH JibJa
B3BECUTD, MIOJIOKUTH B YAILIKU
IleTpy Ha pa3HOLBETHYIO
oymary, yepe3 30 MUHYT
B3BECUTH 3aHOBO — KTO
OBICTpee pacTasii).
IIpakTrueckoe 3auaTue «4ro
pPacTBOPSIETCS B BOJE»
(axcniepumeHT « Kuakuii
JIOM» ).

[IpakT4eckoe 3aHsATHE
«Anuddysus BemecTs B Bojie
(pacTBOpHBI)»,

«/IBMKEHNE PACTBOPOB 11O

OBCTKY».

[IpakTHueckoe 3aHsATHE
«Jlen nmnaBaeT B BoAe
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTHueckoe 3aHsTue
«Jlen nmpu 3amep3aHun




pacImpsaeTCs
(pa3pylieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTruueckoe 3aHsTHE
«y6a» (kyOuKHU Jb1a
3aBEPHYTh B pa3HbII
MaTtepua, B3BECUTD).
[IpakTruueckoe 3aHsTHE
«ITurmeHTh) (MOXKHO
pa3ieuTh Ha BaTMaHe
KPacUTEJIN U3
(baomacTepoBy.
[IpakTueckoe 3aHsATHE
«Kax )KMBOTHBIEC IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTIETKOM ).
HccnenoBarenbckne
paboTsl «BrnusiHue cBeta
(Temia, BIaXHOCTH,
COCTaBa MOYBHI) Ha
pacTeHHs B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCIOBUSAX» (Ha JOCTYITHOM
Martepuae).

3. BzaumonaencrBus
’KHBBIX OPraHU3MOB

(8 1)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHUIOBBIX
B3aMMOOTHOIIECHUM.

KoaBoonus (XUIHUK-KEepTBa;
napa3uT-X03siuH) DBOIIOLUS
CTpaterui J0ObIBAaHUS MULIH.

CoumanbHOCTh. BuabIBCENIECHIIBI.
IlepeueHp pacTeHUNBPEAUTEIICH.

Hccnenosarensckas
pabota «HabnroneHus 3a
B3aMMOOTHOIICHUSIMHU
KUBOTHBIX MPH
TOOBIBAHUH ITHILH
(KOpMYIIKHY JJIs1 ITULL, TSI
TOPOJCKHX UIIN CEITbCKUX
KUBOTHBIX). BeOkamepni».
UccnenoBarenbckas
paboTta
«PacnpocTtpanenue
BUJIOB-CHAHTPOIIOB B
HAIIEed MECTHOCTH




4. Yes10BEK B KN3HU
pacTreHui u

KUBOTHBIX (12 u)

AHTpOmoreHHsie (HakTopshI.
[IpaBna 1, 94TO IEPBOOBITHBIE
JIXOJIA JKUJIA B TADMOHUU C
npupoaoii. OJoMaIHMBaHUE U
MIPUPYYCHHE )KUBOTHBIX U
pacTeHuii. 3aueM cracaTh
BBIMHUPAIOLINE BUJIBI, KAK 3TO
nenath. KyneTypHble pacTeHus u
ux aukue npenku. [louemy
BAXKHO UX COXPAHSITH.
Pa3Hoo0pa3ue KynbTypHBIX
pacTeHU U UX 3HAUYCHUE B
YKU3HHM 4yernoBeka. KpacHas kHura
Baiei Teppuropun. Oco6o
OXpaHseMbIE TEPPUTOPHH,
3anoBeHUKU Poccuu n mupa.

[TpakTrdeckas pabota
«PaszHooOpasue
KyJIbTYPHBIX PACTECHUH B
BaIlleM PETHOHEY.
HccnenoBaTenbekast
pabota «Bnusinue
aHTPOTOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUI B
ropo/ie/HaceIeHHOM
MTYHKTE».
DKCKypcust/paKkTHIecKas

pabota «OOIIT B Bamem
pPETrMOHE — YHUKAJIbHBIE
OOBEKTBI TPUPOIBDY.

5. Dkoaornueckue
Humm (12 9)

buocdepa — oqHa U3 BaKHEHUIINX
ob6onouek 3emuau. Uto Takoe
«OKOJIOTUYECKHUC HUIIM» U KaK
OHH (POPMUPYIOTCS?
®opMHUpOBaHUE 3HAHUH 11O
Omopa3zHo00pa3uio KU3HEHHBIX
dhopM, TOBEICHUYSCKUX
MPUCIIOCOOJICHUH,

MO U (DUKAITMOHHAS
M3MEHYHMBOCTH (Ha Oa30BOM
ypoBHe). PacTutenbHbie
COOOIIIeCTBAa M MX THIIBI.
Pa3zBuTHe n cMeHbI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckne
PaboThl «DKOJIOTUYECKUE
HUIIU BOKPYT TEOS —
ornucanue PakTopoB
OKPYXKaIUIEN CpeIb».
Hccnenosarenbckue
paboThI

«DeHoornuyecKue

HaOIIOIEHUY .




Moayab «OcHOBBI pacTeHHEeBOACTBa» 7 Kiaace (34 yaca)

TeMmbl

OcHOBHOE coJiep:KaHue

JlesiTeJIBHOCTD

INKOJBbHHUKOB

Tema 1. BBeaenue B

pacTeHneBoACTBO
(19

Yro-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPbI
BBIPALIMBAaHUS PAaCTECHUI.
Hcropus pa3surtus
arpOXUMHUYECKUX 3HaHUHN

(padotel M.B. Jlomonocoga, O.

JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTudeckas padota
«bouka JInOuxay.

[IpssHUIITHEKOBA U JIp.).

Tema 2.
ArpoTexHu4ecKui

IKCnepuMeHT (3 1)

[IpaBuia mocTaHOBKH
arpo3KCIIepUMEHTOB.

[IocTaHOBKA SKCIEPUMEHTOB C
pacteHusiMU. Be10op TemBlI,
COCTABJICHHE TUIIOTE3bI, LIETU U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTCHHUN B
KOHTPOJIMPYEMOM Cpexe.
KonTposnu, noBropHocTH,
IIPOBEJCHNE DKCIIEPUMEHTA.
[InaHnpoBaHME SKCIIEPUMEHTA.
OueHka pe3ynbTaToB
skcriepuMmenTa. OCBOEHHE
TEXHOJIOTUU KPYTJIOTOJUYHOTO
BBIpAI[MBAHUS CaJaTOB U
MHKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarensckas
pabora «DakTophl,
BITUSIOIINE HA
npopacTaHue ceMsiH (pocT
MIPOPOCTKOB).
[Ipaktrueckas paborta
«C0O0op yCTaHOBKH 15t
BBIpAIIUBaHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX».




Tema 3. Poab
XHUMHYEeCKUX
3JIECMEHTOB B

NMUTAHUM PACTEeHUM
(10 a)

Bopna. PactBop. BeiTsikka.
AHWOHBI, KATUOHBI,
3IEKTPONPOBOAHOCTH U pH
pacTtBopa. Poiib XUMHUYECKUX
AJIEMEHTOB B MUTAHUU PACTCHUM.
[TonydyeHre nuTaTeIbHBIX
BEILIECTB PACTEHUSIMHU.

Y no0penusi: opraHnuecKue,
MUHEPAJIbHbIE,
MUKpOOHOJIOTHYecKue. Turibl
IATaHUA pacTeHui. Bo3ayiHoe
1 MUHEPaJIbHOE (KOPHEBOE)
MUTaHUE pacTeHUM. TpaHCIopT
MATATEJIbHBIX BEILIECTB
pacTeHU: BOCXOASAIINN U
HUCXOJAINN TOK. BaxxHenmme
KaJIKHbIE, POCPOpHBIE U
a30THbIC y00pEHUs, UX
cBoucTBa. [IpocThie U Cl0XKHbBIE
ynoOpeHus.

Poct n pa3BuTue pacrenuii:
ATambl OHTOTeHEe3a, (PaKTOpHI,
BJIMSIFOIIME HA POCT PACTCHUN:
CBET, I'yCTOTAa MOCA/I0K, MUTAaHUE,
cyOcTpar.

Oco0eHHOCTH TTUTaHUS

[IpakTrueckas paborta
«CxeMbl TUTaTENbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit st
MUTATEIBHBIX PACTBOPOBY.
[TpakTrueckas pabota
«IIpaBuna cMemmBaHus
yI0OpEHMI»
[Ipaktuueckas pabora
«IIuTaHue pacTeHui:
TEXHOJIOTHS
MPUTOTOBJICHUS
MIUTATENbHBIX PACTBOPOB
JUISL pa3HBIX KYJbTYpPY.
[Ipaktrueckas pabora
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTEeHUI».
[Ipaktrueckas pabora
«PacturenpHas
JUArHOCTHUKAY.
Hccenenosarenbekas
pabota «O1eHKa
COCTOSIHASI KOMHATHBIX
pacTeHuid, paCTeHUI Ha
IIKOJIbHOM TEPPUTOPUH,

pacTeHui a30TOM. A30T U €ro
3HAYEHHE B KU3HU PACTCHUM.
dopMbI a30Ta U UX
MpeBpallleHUEe B TIOYBE.
Ucrounuku docdopa nis
pacTeHusl. 3HaUYCHHE
dbochopcoaepxammx
coeInHeHu! B KieTke. Poibp
MaKpO3PTrUYECKUX COETUHEHUIM
dbocdopa B SHEPreTHICCKOM
oOMeHe.

Bnusanue kanus Ha punyeckue
CBOMCTBA IPOTOILIA3MBbI, HA
(bepMEeHTHI yIiIeBOAOPOIHOTO
oOMeHa, cuHTe3 OEIKOB U JIp.
Ponb kanus B noaaepkaHuu

YCTaHOBKA MPUYHH
MaTOJIOTHYECKUX
COCTOSIHUM (TIpH
HaJIUYun )».
HUccaenosarenbckas
paboTta «O1ieHKa BIUSHUS
Pa3TUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTCHUU
(cocraBiieHHE Pa3TUUYHBIX
MOAKOPMOK)».




MOHHOTO OajaHca B TKaHsX, B
MPOLIECCAX CAMOPETYJISALIMH.
Perynstopnas n
CTPYKTYpOOOpa3oBaTeIbHASL
pOJIb KaNbIys. YyacTue B
00pa30BaHUU KJIETOYHOU
CTEHKH, TIOJIJICP>KaHUH
CTPYKTYpBI MEMOpPaH 1
PETYIAIHS UX MPOHUIIAEMOCTH.
3HaYeHUE MarHusi B
MeTaboIM3Me pacTeHUI.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJIOpoduiUIa U
reMorjo0rHa Kak
CBUJIETENBCTBO €IMHCTBA
oprannuyeckoro mupa. Cepa u
€ro OCHOBHBIE€ COETMHEHMS, KX
pOJIb B CTPYKTYpPHOM
OpraHu3alliy KJIETKH, y4acTHE B
OKHUCJIUTEIbHO-

BOCCTAHOBUTEIBHBIX PEAKIUAX
MUKpO3TIEMEHTHI.
[Ipencrasienus o poyu
MHUKPO3JIEMEHTOB B
MeTaboIu3Me pacTEeHUH.
Oco0eHHOCTH TTOCTYTIICHUS
MHUKPO3JIEMEHTOB B PACTEHUS.
CuHeprusM U aHTaroHU3M

AJIEMEHTOB IMUTAHUs PACTEHUM.
PactuTenbHas qUarHoCTUKA U
METO/IbI MACHTU(UKAITUN
HEIO0CTAaTKa/N30bITKA DJIEMEHTOB
MU TAHMS.




Tema 4.
Peryasitopsl pocra
pacreHuid. 3ammra
pacTeHui (2 4)

[TonsiTHE O perynsiTopax pocra
pactennii. CTUMYISTOPBI pOCTa —
(UTOrOPMOHBI (ayKCHHBI,
ruOOepeTUHbI, TATOKUHUHBI).
NHruburopsl pocta pacTEHUM:
1. mpupoansie (adcuu30Bas
KHUCJIOTa U HEKOTOPhIE
(heHONbHbIE BEIIECTBA
(uxymapoBasi, KOpuyHasi,
CAJIMIIMIIOBAsA KUCJIOTHI).

2. CHHTETUYECKHUE
(MOp(haKTUHBI, peTapJaHTHI,
nedoMNaHThl, TECUKAHTHI,
repOutuabl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUS PACTECHUM.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOpPHHTA. 3aluTa
PacCTEHUN OT BPEAUTEIEH:
OCHOBBI OMOMETO/A.

[TpakTnueckas padbota
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pacteHuil. COBpeMEHHBIE
CHIOCOOBI MOHUTOPUHT Y.
Hccnenosarenbckas
pabota
reTepOayKCMHa  Ha
(poct
Ha Pa3HBIX CTAAMIX,
B Pa3HBIX YCJIOBHUSX)
pa3INYHBIX
pacTeHU.
[TpakTrueckas pabota
«MHcekTapun: npaBuia u
YCIJIOBHSI pa3BEACHUS
IIOJIE3HBIX HACEKOMBIX).

«Bnugane

npopacTaHue

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAN
KYJbTYPbl, HX
NpUMeHEeHNE B
BbIPpAIIIUBAHUM
pacTreHui.
dusznojaorus

pacrenui (4 1)

Boanasi, necuanas u mouBeHHas
KYJBTYpbI, UX TPUMEHECHHE B
BBIPALLIMBAHUU PACTCHUM.
IIpoBeneHne BoAbI B KOPHE U
cTeOJie pacTeHUIA.

BonHblii pexuM pacTeHH:
CTpOEHUE YCTHUIL: (aKTOPHI,
BIIMSIIOIINE HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHNE MEXaHU3MA
pEryisiuy UCIapeHus Biaru
pacTeHUEM.

POTOCUHTE3 — YHUKATIBHBIN
MpoILEecC pacTeHur. TeMHOBas 1
cBeroBas (a3el PoTOCUHTESA.
3Hadyenue porocuHTe3a IS
JKUBBIX OpraHn3MoB. DaKTOPbI
pocTa paCTEHUM: BO3YX U
aspanus. [logzemHoe npixanue
PacTeHU: COCTAB MOYBEHHOTO
BO3/1yxa, ra3000MeH. ["a3000MeH

[Ipaktrueckas pabora

«KopHeBoe naBiieHuEY.
[Ipaktrueckas paborta
«IIpuroroBnenue
npenapara yCThHIl
METOJIOM CJIETIKA.
HccnenoBarenbckne
paboThl «BnusHue
YCJIOBHUM COAEPKAHUS
pPAaCTEHUH HA KOJUYECTBO
YCTBUID.

[Ipaktrueckas pabora
«DyHKIMOHAJIbHAS
JIMarHOCTHKA PACTEHUM TTO
AKTUBHOCTHU
XJIOPOTLIIACTOBY.
UccnenoBarenbckas
pabota «OmnpeneneHue
xnopodpumna A u b,
OLICHKA




npu 6ECTIOYBEHHOM (bOTOCUHTETUYECKOU
BbIpaIllUBaHUH. aKTUBHOCTH PaCTCHUM U
(akToOpoB, BIMSIOIINX HA
HEe.

[TpakTrueckas pabota
«Anparus, CO2 u Oo.
JIpIxanue pacTeHun».
[TpakTnueckas pabota
«JlpIxaHue pacTeHH:
OLICHKA UHTEHCUBHOCTHU
JBIXaHUs PACTEHUN U
IUIOJIOBY.
HccnenoBarenbekue
paboTtsl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa nuTaTEILHON
CMECH, CXEMbl BHECEHUS)
Ha POCT U PA3BUTHS
Pa3IUYHBIX PACTCHUI».




Tema 6.
KyabTypHble
pacTeHus.
CoBpemeHHbIE
ACHEKTHI CeJIeKINHU

(10 v)

Kak yenoBek ctas UCIoIb30BaTh
pactenus? CBsA3b pa3BUTHSA
UMBUJIM3ALIMH YEJIOBEKA U
OJIOMAIIIHWBAHUs PAaCTCHUM.

JlomecTukanus.
HacnencrBeHHOCTH U
W3MEHUMBOCTb — OCHOBHBIC
CBOWCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Bunsl
W3MEHUYHBOCTb.

['en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTHU U
n3MeHunBocTH. HykienHoBbie
KUCIOTHI. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KieTKe. JleneHue KiIeTok.
Pemmukanus JIHK. OcHoBHas
JIOTMa MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunmus. TpaHcasuus.

Myranuu.

DddexT OYTHIIIOYHOTO
TOPJIBIIIKA ¥ TCHETUYECKOE
pa3zHoobpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsATh
TCHETHUYECKUE PECyPChI
pacteHuii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JloMecTukanus, Bce JIn
pacTeHUs U )KUBOTHBIC,
KOTOPBIE )KUBYT PSAIIOM C
YEJIOBEKOM UM
0JIOMAlTHUBAIOTCS?
Mo>kHO 1 cunuTaTh
TapakaHa 0J0MalllHEHHbIM
KUBOTHBIM 7.
[TpakTrueckas pabota
«MonudukarmoHHas
U3MEHYHMBOCTD (JTUCTHS,
UTOJIKU C OJTHOTO JIEPEBA)».
[Ipaktrueckas paborta
«I'eH — UHCTPYKIIUS 110
cOopke KiIeTkH (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTrueckas paborta
«MyTtaius Ha OyTepOpoje
(J1r060# 00BEKT U3
npeabIayien paboTsl, Te
W3MCHEHUE MHCTPYKIIHH
MPUBEAET K U3BMEHEHUIO
BHEIITHETO BHUIa O0OBEKTA)Y.




COXPaHEHUS TeHETUYECKUX
pecypcoB pacTeHui (eX Situ u in
situ).

3unauenue padot H.M. BaBunosa.
3aKOH TOMOJIOTHYECKUX PSAIOB.
L{eHTpBI TPOUCXOKIACHHUS
KyJIbTYpHbIX pacTenui H..

Basunoa u II.M. JKykoBckoro.

OCHOBHBIE METO/IbI CETIECKIIUH.
I'mopunuzanus. opmer otdOpa.

OCHOBHBIE HAIPaBJICHUS
CEJICKIIMU: YIYUIICHHUE
YPOKANHOCTH, YCTOUUHBOCTH K
OMOTHYECKUM B aOMOTHYECKUM
bakTopam.

EcTb 11 u3HbL B mpooupke?
buotexHom0THsI KyIBTYPHBIX
PaCTCHUM.

Kak yenmoBek Moxer
MOIU(DHUITUPOBATH PACTEHUS?
['eHeTnyeCcKOE peTaKTUPOBAHHUE.
CoBpeMeHHBIE TTOAX0/IbI U
JIOCTUKECHUS TEHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUM.

[TpakTrueckas pabota mo
rpynnam «OTKyaa Ha
HaITUX CTOJIaxX
(PYKTHI/OBOITH/3TaKN.
[TpakTrueckas pabota
«BpipammBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
ropoxay.
UccnenoBarenbckas
pabota «BrIipaimBanue
pacTeHull B IpOOUpPKE»
(MO>XHO BOCHOJIb30BaThCS
pe3ysbTaTamu
MPEABITYIINAX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUJISL pacTCHUM).
[IpakTrueckas paborta
«I'eHOMHBIE HOKHUIIBI
(MomenupoBaHUe PabOTHI
cuctembl CRISP-Cas)y.




Tema 7.
PacTureabHas

npoaykuus (4 1)

Han3emubie U mo13eMHBIE
opranbl pacteHui. [lober u
BUJIOM3MEHEHHBII T00er
pactenuii. CriocoOb1
Pa3MHOXKEHHUS PACTCHHIA.
[TonsaTHe 0 KayecTBE MPOAYKTOB
nutanus. [IpoGaemMbl
KOHKYPEHITUH OTE€YECTBEHHBIX
MPOTYKTOB TTUTAHUS C
UMITOPTHBIMU. JIOTHCTHKA
JIOCTAaBKHU U CPECTBA

COXpaHCHUA ITPOAYKTOB ITMTAHUS.

Mukpo3eneHb: NoJIE3HOCTh U
TEXHOJIOTHUSL.

XUMHYECKUI aHAIU3
npoaykiuu. OCHOBBI
CHEKTPOPOTOMETPUH.
[ToTeHmomeTpus.

Xpomatorpadus.

[TpakTrueckas pabota
«IIpenenbHO TOMyCTUMBIE
kontneHTpauu (I11K) u
METOJIbI KOHTPOJIS
0e30MacHOCTH
PACTUTEIbHBIX IPOYKTOB
TTATAHUS.
UccnenoBarenbckas
paborta «OneHka kauecTBa
BBIPAIICHHOM
MUKpO3€eJIeHn» (1100 CBOA,
100 13 Mara3uHa).
[IpakTrueckas pabora
«MeTo1bl OIIEHKH
Ka4yeCTBa PaCTUTEIIbHOU
MPOAYKIMU: XpaHEHUE U
COXPaHHOCTh IMUTATEITHHBIX
BEILECTBY (110 JOCTYITHOMY
000py1I0BaHUIO).
UccnenoBarensckas

pabota «Omnpenenenue
ButamuHa C MeETOIOM
00paTHOTO TUTPOBAHUS B
TJI0JIaX Ha PA3HOM CPOKE
(cmoco0e) XpaHeHUs.




Monyan «buorexnoaorus» 8 kiacc (34 gaca)

TeMmbl

OcHoOBHOe coaepxkaHue

JlesiTeJIbHOCTD

INKOJIbHUKOB

Tema 1.
BbuorexHogorus
(2 9)

ITonsaTne 6MOTEXHOIOTHHU. 3aUeM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX MPEUMYIIICCTBO TEePe/T
XUMHYECKUM cUHTE30M. OCHOBHBIE
0MO000BEKTHI OMOTEXHOJIOTHH:
IIPOMBITTUICHHBIS

MUKPOOPTaHU3MBI, KJIETKUA U TKaHH
pacTeHul, )KUBOTHBIX U YEJIOBEKa,
OMoKaTaIM3aTOPHI.

ChIpbe 17151 OMOCHHTE3a U OLIEHKA
ero OMOJIOrMYECKOM LIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPOA,
a3oTa, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €TI0
MpeaBapUTEILHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIIBHBIX
Cpell, B TOM YHKCJIe BKITFOYAIOIINX
OMOCTUMYIISITOPBI U IPYTHE
AJIIEMEHTHI YIIPABJICHUS U
ONITUMH3AIIMHU TTPOIIECCOB
onocuHTe3a. Metoasl
ONITUMH3AIINN TTUTATENBHBIX CPE]I.

[TpakTuyeckas padota
«IIpumepsl npuMeHeHNs
OMOJIOTHYECKUX
00BEKTOB B TBOEH
JKUZHI.

Tema 2.
MuxpooOuoJiorust
(6 1)

ITomoxeHne npoKapruoTOB B
CUCTEME OPraHMYECKOro MUpA.
Ctpoenne OakTepuaaIbHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [IpocTeie
U CJIOKHBIE METOJIbI OKPAIITUBAHUS
OakTepuil. duszmnonorus OaKTepui:
NUTaHKE, AbIXaHUE, POCT
Pa3MHOKEHUE. 3HAKOMCTBO C
JIOMEHOM Apxen
(?KCTPEeMODUIBHOCTD,
OCOOCHHOCTH CTPOEHUS KIIETKH).

IIpakTuka.
JlabopaTtopHas pabora
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
MIPEII0KEHHBIX
KYJbTYp
MUKpPOOPTaHU3MOB,
HCIIOJIB3YSl IIPOCTOU
METOJI OKPACKH».
JlabopaTopHas pabora
«Onpenenenue Tuna




MOoJI0YHOKHCIIOE U CLTUPTOBOE
oposxenue. dotorpodHbie U
XxeMoTpo(dHbIe OaKTEepHH.
Kunernueckoe omucanue mpoiiecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIINaIbHAsE MOJIENb POCTA.
Kuneruka rubdenu
MHUKPOOPTaHU3MOB.

[laTorennsie OakTepuu. YymnHas
Najg04yKa U YepHasi CMEPTh,
00TyJIHU3M, CTOJOHSK, TyOepKyIies.
Ucropust 60pbObI C
OaKTepraIbHBIMUA UH(PEKIUAMH.
Bolina 6eCKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OaKTEpUil.
MexaHu3MBbl JeHUCTBUMN
aHTUOMOTHUKOB. MEXKIETOUHAS
KOMMYHUKalus 0akrepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3A MPOYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpBIE MOT'YT pasJiaraTh IUIACTHK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acconrauu
pPacTEeHHI C MUKPOOPTraHU3MaMH

KJIETOYHOM CTEHKH
METO/I0M OKpaIlBaHUs
no I'pamy» (mpu
HaJIU4YHH PEAKTHBOB).
JlaGoparopHas pabdoTa
«IIpurorosnenne
MPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepuin».

JlaGopatopHas padota
«IToceB cMbIBa C pyk Ha
yamku [letpuy».
JlaGoparopHas paboTa
«BplIesIeHne YucTou
KyJIbTYPBI OaKTEpUH.
Meron pa3BencHUN.
MeTo UCTOIIAIOIIETO
HITPUXay.

JlabopaTtopHas pabora
«Mopdosmoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YHUCTOMN
KYJbTYPBI:
XapaKTepHUCTHKA
KOJIOHHH, (popma
OakTepuil, TUI
KJIETOYHOU CTCHKM.
JlaGoparopHas paboTa
«CpaBHeHuE pocTa
MUKPOOPraHU3MOB Ha
qaIike 0e3 u ¢
JI00aBJICHUS
aHTHOHMOTHUKOBY.
UccnenoBarenbckas
pabota «Ilonck
MHKPOOPTaHU3MOB
00J1a1aroIIHIX
AHTAarOHUCTUYECKOU
AKTHBHOCTBIOY.
UccnenoBarenbckas
pabota «Brienenue




MOJIOYHOKHUCITBIX
OakTepui,
UCCJIETOBAaHUE UX

AKTUBHOCTIW.
HccnenoBarenbckas
pabota «Bbiaenenue
OakTepuil MOJE3HBIX IS
pacTEHUIN».




Tema 3.
JyKapuOTHYeCKHe
OpraHu3Mbl B
OMOTEXHOJIOTuH
(mi1ecHeBbIe TPUOBI,
JIP 0K H,

BOA0POCIH) (6 1)

[1necHeBbIe TPUOBI TPOTYIIEHTHI
OMOJIOTMYECKH AKTUBHBIX BEILIECTB
OO6m1as xapakTepUCTUKa JPOKKEH
caxapomMuueToB. Mcropus
WCIIOJIb30BaHUs IPOKIKEN B
TPaJAUIIMIOHHON OMOTEXHOJIOTHH.
TexHoJIOrMM BUHOJEUS U
XJ1e00neueHusI,
CIEHUAIN3UPOBAHHBIE PACHI
TposxoKe. MeTabou3M ApoxKeH.
Peakiust cnupToBOTro OpOXKEHUSI.
[TonyueHne BTOPHUYHBIX
MeTaboJIUTOB B Apoxckax. Apoxoku
KaK MPOAYLIEHThl OUOTOTIUIMB.
[TonyueHue 11eeBbIX OETKOB B
JIPOIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOKEHUS Y
JIPOXKIKEN, 3HAYECHUE N3YyUCHHUS
MHUTO3a U IUTOKUHE3A TS
ONTUMU3AIMHU MTPOIECCOB
KYJbTUBUPOBAHUS JIPOKIKEBBIX
ITAMMOB, IOHUMaHUs IPUYUH
MaTOT€HHOCTH JAPOXOKEH U TpuloB,
MoMCKa MUIllleHeW PYyHTUIUI0B U
Pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
MpenapaTos.

Bopopocnu — nepcnekTUBHbBIN
0OBEKT ISl IPOU3BOCTBA OeIKa U
yIJIeBOJIOB. buoTexHoiornyeckue
METOJIbl OYUCTKH TBEPABIX, KUJIKHUX
OTXOJI0B ¥ Ta3000pa3HbIX OTXOI0B
1pon3BoACTB. CTOUHBIC BOJBI.
CxeMbl OYUCTKH. buohuiIbTpHl,
a’pPOTEHKHU, METAaHTCHKH,
OKCHUTEHKH.

AKTHUBHBIN W B BXOOAIINE B HETO
MUKpoOpranusmsl. Mcnosib3oBanue
BOJIOPOCJIEM B OUMCTKE CTOYHBIX

BOJ.

JlaGoparopHas paboTa
«IloacueT K1eTok
IpOACGKEHN B KaMmepe
['opsieBay.

JlaGoparopHas paboTa
«OOHapyxeHue
IPOAYKTOB CTUPTOBOTO
OpOKEHUS: ITUIOBOTO
CIHUPTA U YTIEKUCIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
pa3MHOKEHUS
JPOXIKEBBIX KIETOK.
[TpakTnueckas pabota
«ITosyuenue TBOpOTa M
Keupa Ha OCHOBE
MOJIOUHOKHUCITBIX
OakTepuiny.
[IpakTrueckas paborta

«OCcHOBHBIC BUBI KBaca
U UX XapaKTEPUCTUKAY

«Jlpoxxu n
MOJIOYHOKHUCJIBIC
OaxkTepuu,
MIpUMEHSIEMBbIE N5
MIPOM3BOJICTBA KBACA.
[IpakTrueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
TPOXOKEH B a3pOOHBIX U
aHa’POOHBIX YCIOBHIX.
[IpakTrueckas pabora
«MeTtoipl OLIEHKH
CBOWCTB
XJIEOOTIEKapHBIX
npoxokei. OCoOOeHHOCTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYILIEHBIX U
WHCTAHTHBIX JPOKKEN».
UccnenoBarenbckas
paborta «Bnusinue
(UBUKO-XUMHYECKUX
(haKTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOM
npoayKiuu (KBac,
kedup, Ceip, XJ1ed u
Tp.)».
Hccnenoparenbekas
paboTta «Bnusinue
(UBUKO-XUMHYECKUX
(hakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

TeMma 4.
HaciaeacTrBenHasi
uHopmanus (4 4)

HacnencTBeHHOCTD U
W3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
HN3meHunBocTh. Buasl
U3MEHYUBOCTb.

['en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTHU U
n3MeHYMBOCTH. HykitlenHOBbIE
KUCIOTHI. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KJIeTKe. JleieHne KIeToK.
Permmmukanus JIHK. OcHoBHas
JIOTMa MOJIEKYJISPHON OMOJIOTHH.
Tpanckpunuus. TpaHcisus.

MyTtanuu.

[IpakTrueckas paborta
«MonaudukarmoHHas
W3MEHYHMBOCTD (JIUCTHS,
UTOJIKU C OJHOTO
JIepeBa)».
[Ipaktrueckas pabora
«I'eH — MHCTpYKIMS 1O
cOOpKe KJIETKH (Ha
oucepe uim
KOHCTPYKTOPE)».
[Ipaktrueckas pabora
«Myranus Ha
OoyTepbpoae (mo00oit
O00BEKT U3 MPEIBIIYIICH
paboThI, rIe U3BMEHEHHE
WHCTPYKITUU TIPUBEICT
K U3MEHEHUIO BHEIITHETO
BHJIa O0BEKTA)Y.




Tema 5.

BupycoJsorus (3 1)

Ilonoxenue BUPyCOB B CUCTEME
opranudeckoro mupa. CTpykrypa u
XUMHUYECKUI COCTAB BUPYCOB.
Knaccudukanus BUupycos.
Penponykuus Bupycos. Bupycsi -
BO30yIuTENN NH(EKIIMOHHBIX
0one3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

IIpocmoTp
JTIOKYMEHTaJIbHOTO
bumpMa 0 BUpycax.
[TpakTrueckas paboTa.

«Meton pa3BeneHUID.

[IpakTruueckas padora.
«TurpoBanue
O0aktepruodarony.

CBOMCTBA, MPUMEHEHHUE.
buonorudeckue meToibl 60pbObI €
BUpPYCaMH.

Tema 6. I'ennas
WHKEeHepHsl U

OMOTEXHOJIOT MU
(4 4)

OCHOBBI TCHHOM UH)XEHEPHUH.
Bekropa. Cnenuduueckue
(bepMeHTBI OaKTEepHiA.
buotexHonoruu npoayKiuu OEIKOB
B 0aKTepHaIbHBIX KYJIbTYpax.
JloCTHXKEeHUs TEHHOW MHKEHEPUU U
ouorexnomorun. CRISPR/Cas —
CHCTEMA aJIaTUBHOTO HMMYHHUTETA
Oakrtepuii u apxei. 'MO. MeTtoabl
nonyuenust [ MO.

[IpakTrueckas padora
«OHI0HYKJI€a3bl
pecTpukiuu (padoTa ¢
HYKJIEOTH/IHBIMU
MOCIIEI0BATEIHHOCTIMU
Ha Oymare)».
[Ipaktrueckas pabora

«I'eHHbBIEC HOKHUIIBI -
CRISPR/Cas
(MoneTMpoBaHKEe Ha
oymare)». Urpa-
nucKyccus: «Beiurpait
IPAaHT Ha CO3JaHue
I'MO».




Tema 7.
BbuorexnoJsiornu B

I[OM@CTI/IKaHI/I}I OCHOBHBIX
JOMAaIlIHUX KUBOTHBIX,

Juckyccus
«JlomecTukarus, Bce JIn
pacTeHus U )KUBOTHBIE,

’KMBOTHOBO/ICTBE COBPEMEHHBIC IKCTICPUMEHTHI TI0

(4 u) JIOMECTHMKAIIUM KUBOTHBIX (JHcHIa, | KOTOPBIC KUBYT PAJIOM €
HOpKa U JIp. — SKCTIEPUMEHTHI HCITOBCKOM UM
HAyYHOM IIKOJIbI aKaJeMUKa OZIOMAILHHBAIOTCA?

Mo>kHO 11 cunuTaTh
bensiea). CoBpeMeHHBIE METO/IBI B
TapakaHa

KUBOTHOBOJICTBE: TPAHCTUIAHTAIMS | (oo
SMOPHOHOB, XUMEPHBIE KHUBOTHBIE, | yrno v 00
KIIOHHPOBAaHHC. [TpakTnueckas pabota
OcHOBHBIE 00JIE3HU )KUBOTHBIX U «MeToHKa
POJIb IIATOICHHBIX KJIOHHUPOBAHUA
MHUKPOOPTraHU3MOB M IIapa3snuTOB B (MOI[GJ'II/IpOBaHI/IC Ha
pasBUTHH 3a00JI€BaHUI JOMANIHUX | Gymare).
YKUBOTHBIX U OCHOBHBIX MEpax I[TpakTryeckas pabora
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocrapieHue parona
MUKPOCUMOUOHTOB B OPraHU3Me MUTaHUS )KUBOTHOTO,
KUBOTHBIX. [TostokuTEIEHOE 1 pacueT pacxo0B Ha
oO00YHOE (OTPUIIATEIIHHOE) COZIEPIKAHKE.
BO3JICHCTBUH aHTHOMOTHKOB Ha HccnenoBarenbekas
OpTaHU3M B XOJI€ JICUCHUS pabota «OreHka
YKUBOTHBIX; LIETTU U 33]]a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buorexHnomorus HMPOIYKITAN.
KOPMOBBIX MTPENapaToB.

Tema 8. OCHOBHBIE METO/IbI CEIEKIIHH. [IpakTrueckas paborta

BuorexHosiornu B
pacTeHueBOACTBE

['mopunmuzanus. Dopmbel  otbOpa.
OcCHOBHbIE HaNpPABJICHUS

«BpIpammBaeM ropox.
Kak nposectu




(5w

CEJICKIIMU: YIIyYIlIEHUE
YPOKANHOCTH, YCTOUYUBOCTH K
OMOTHYECKUM U aOMOTUYECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEAEKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, [ mbpuauzanus,
OTJaJIeHHAasl THOPUANU3aIIHS,
HCKYCCTBEHHBIA OTOOD, FreTepO3HC,
TpaHchopmalus, MyTareHes,
TeHETUYECKOE PEIAKTUPOBAHMUE).
Uctopus cenekuun B Poccuu n
MUpE, UICTOPUS PA3BUTHUS
BAKHEHUIINX COPTOB KYJIbTYPHBIX
PaCTEHUMN.

Kaxk yenoBek Moxker
MOAU(PUIUPOBATH PACTEHUS?
['ennas naxxenepus pacteHui: Uro
TaKO€ FeHETUYECKasi MHKEHEPHS
pacteHuid. TpaHCTE€HHBIE PACTCHUS.
MeTtonbl nosyuenus. O0pazoBaHue
OIYXOJIEN Y PACTECHHUI.
Arpo0OakrepuanbHas
tpanchopmaryst: Ti-Tua3Mubl.
I'ens! T-JIHK.
MonekyIsIpHOTE€HETUYECKUE
MEXaHU3MBbI TpaHC(HOpMaIIUH.
['eneTnueckoe pegakTUPOBAHUE.
CoBpeMeHHBIE TTOAXO0IbI U
JIOCTH>KEHHSI TEHETUYECKOTO
PEIAKTUPOBAHUS PACTCHUM.

EcTb 1 xu3Hb B ipooupke?
broTexHOoIOTHS KYJIbTYPHBIX
PaCTCHUMN.

CKpeIlBaHue y
ropoxay.

[TpakTryeckas padota
«I'eHOMHBIEC HOKHUIIEI
(MoenupoBaHUe
pPabOThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenabckas
paboTta «BrIpamuBaHue
pacTeHuid B MpOOHPKE»
(MOHO
BOCITOJIL30BaThCS
pe3yJibTaTaMu
MpEeAbLAYIITUX
AKCIIEPUMEHTOB T10
COCTaBJICHUIO
MUTATEIbLHBIX PACTBOPOB
JUJISl paCTEHUN ).




Moayab «MoseKyJIsipHble 0CHOBbI (pu3no10rum u papmaxoaorum» 9 kiaace (17

4acoB)
Tembl OCcHOBHOE COJepKAHHE JlesiTebHOCTD
IIKOJILHUKOB
Tema 1. BBenenne. buorennrie aneMenTsl: | McciemoBarenbekast
®usuosnornyeckas | oprasorensl: O, C, N, H. paGora
AKTHBHBIE GOPMEBI KUCIOPOJA, UX
XuMHA (S 1) bop poad, «KonnuecTBeHHas

IIOJIyYEHHE, HEUTPAIIA3ALs.
MakpoaJIeMEeHTBI: TPOLIEHT

OICHKA COACPKAHUA
MHUKPOI3JICMCHTOB HJIN

COJIEpKaHUs B OpTraHU3Me,
BBITIOJIHAEMAs (PYHKIIUSA,

COJACPIKAaHUC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cBa3bIBaIoONInEe OCIIKH,
JICTIOHUPOBAHUE KaJIbIIUS,
pEryJsIus yPOBHS KaJIbIIHS B
opraHu3Me: rOpMoHbI oyek. Mg —
CTpoeHue xjiopoduia, ero
aKTUBALIUSI COJTHEUHOMN DHEPTHEH.
MHUKpO3IEMEHTHI: B KAKUX
MOJIEKYJIaX COJIePHKaTCA,
BBITIOJIHAEMAs (PyHKITUSA,

COACPIKAaHUC B IIPOAYKTAX ITUTAHU.

ITocnencTBus nepeao3upOBKU
MUKpoO3JieMeHTamu. Fe —
yCBauBaeMbI€ TUIIbI COEAUHECHUM
xelesa. [ eMonpoTenHsl,
reMOlUaHuH, TUTOXpOMbI. CU —
YCBOEHHE U TPAHCIIOPT MEJIH.
benku, conepxamue Meab.
ITatosiornueckne CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTaboI3MoM Meau. TOKCHYHbIE
aneMeHTsl llepuoanueckon
CUCTEMBI JJIs1 OpTaHU3Ma.
BnusiHne HemocraTka Makpo u
MHKPOZJIEMEHTOB Ha )KUBbIE
OpPTaHU3MBI.

XKupsl. 3aboneBaHus YeI0BEKa,
CBSI3aHHBIC C HAPYIICHUSIMU

BUTAMHHOB B ITHIIEBBIX
MPOJTYKTAX.

[IpakTueckoe 3ansTHE
«KauecTBeHHBIC
peakuu Ha
OpPraHUYECKUE
MOJIEKYJIbD).

[IpakTueckoe 3aHsATHE
«JIeHaTypalus OCIIKOBY

IIpakTrueckoe 3aHsTue
«/3yueHune akTUBHOCTH
aMHAJIa3bD».
IIpakTrueckoe 3aHsTue
«JInanus (keroyka
Tpayoe)».




KHUPOBOTO OOMEHa.

JlucounuaeMun.

VYrneBobl. 3a00sIeBaHMS YETIOBEKA,
CBSI3aHHbBIC C HAPYIICHUSIMU
yriaeBogHoro ooMena. CaxapHslii
nuaoer.

benku. Ctpoenue. 3a0oneBaHus
YeJI0BEKA, CBSI3aHHBIE C
HapyHICHUSIMH OEIKOBOTO 0OMEHa.
OyHK1MM 6€e1KOB. DEPMEHTHI.
Mexanusm nerictBust. Kiaccsl
(hepMEHTaTUBHBIX PEAKIIUM.

KodepmeHTsl.

ButamuHbl ®KupOpacTBOpUMBIE,
BoZopacTBopuMbIe. [IpeBparienue




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE TUIIBI META0OOTUYECKUX
peakuui. bruosHepreTnyeckue
npoueccsl. ['mukomms. ki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHNE KUPHBIX
kucyioT. Katabonusm
aMHUHOKHUCIOT. [ TIIOKOHEOoreHes.
CuHTe3 yriieBo10B, OEIKOB,
XKUpoB. MeTtabonuTuyeckue
3a0oneBanus. [Ipaktuyeckoe
3aHATHUE: «PELICHUE 3a/1a4 Ha
sHepreTuyeckuit oomen» Kierka.
[Tonsitue meMOpanbl. DyHKITUU
MeMOpaH. Buzasl TpancnopTa B
KIIETKY.

MeMmOpaHHbIe OpTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyleHueM paboThl MEMOpPaHHBIX
opraHe’s, 00Je3H! HAKOTIJICHUS.
THUIbl KOHTAKTOB MEXKYy KJIETKaMHU.
3HaYCHUE MEKKIIECTOUYHOU
KOMMYHUKALINU JJI1 310POBbsI
OpraHu3Ma.

Snpo. YpoBHHU yITakOBKH
XpOMaTHHa. XpOMOCOMHBIE
tepputropun. HememOpaHHbie
OpTaHOUJIBI.




Tema 2.
Mounexkyasipuas

ouosorus (5 4)

OcHOBHBIC BCXHU Pa3BUTHA

MOJIEKYJISIPHON OMOJIOTHH.

HyknenHoBbIe KUCIIOTHI.

OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Martpuunsle cuHTE3bI. Perumkanus
— OCHOBA KJIETOYHOT'O JICJICHUS.
[IpuHIMNB! perukanuu. Myranun.
YTo BBI3BIBACT U3MEHEHUS B
ctpoenuu JTHK.

[IpyHIMIBI penapanny.
Tpanckpunus.

I'eneTtnueckuit kox. TpaHCaALUA.
OpraHuzaiusi reHoMa BUPYCOB
[IpoTHBOBHUPYCHBIE CPEACTBA,
MeXaHU3MbI UX JICUCTBUI.
Opranu3zaiiusi reHoMa OakTepuit

[Ipaktuueckas paborta
«Boiaenenune [JHK u3
OaHaHay.
[Ipaktuueckas pabota
«Mopenn
JAHKopuramm».
[TpakTrueckas pabota
«OnpeneneHne KayecTra
npenapatoB [JHK ¢
MTOMOIIBIO
crieKTpooToMeTpum»
(Ipu HATMYUH
000opy10BaHUA).
[Ipaktrueckas paborta
«PerkaTuBHas
MaluHa (urpa-

AHTHOaKTEepUaJIbHBIC TTpeTIapaThl.
OpraHu3zanusi reHoMa 3yKapuoT
['eHOMHOE penakTUpOBAHMUE.

JIEMOHCTPALIHS )».
[IpakTrueckas paborta
«TP (Monens
aMIUTMpUKaLMs Ha
oymare)y.
[IpakTrueckas pabora

«Cuita mpomMoTOpay.

[IpakTrueckas pabora
«Pemienue 3ana4 Ha
T€HETUYECKUI KOI.
[IpakTrueckas pabora
«DonauHT OEIKOBY.
HUccaenosarenbckas
pabora
«PacnpocTtpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[Ipaktrueckas paborta

«PaboTa B COBpeMEHHBIX
reHeTHYecKuX 0a3ax
naHHbIX. [IpoBenenue

In silico ananuza

MOCJIEA0BATEIILHOCTEN




I'CHOB».

Tema 3.

dapmMakoJ0rus
(7 w)

[lonsarue o nexapcrax. [IpuHIUIIBI
IIOAX0/1a K IIOUCKY HOBBIX
JIEKApCTBEHHBIX CPEJIICTB.

CKpHWHMHT ¥ €T0 METO/IbI.

[Iytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBECHHBIX
BelecTB. BecackiBanue
(abcopOmmst) nexkapctB. OCHOBHBIC
MEXaHU3Mbl BCACHIBAHUS.
TpaHcnopT JiekapCTBEHHBIX
BeleCTB. [ 'eHbl U OeIKU nepBoit
¢da3wl Ouotpancopmariuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpenus u
AMUMUHAIMS. ['eHbl 1 OeIKHU BTOpPOU
da3bl 6uoTpanchopmaiuu.
®apmakoanHamuka. [ naBHoe n
moOoYHOE, PE30POTUBHOE U
MECTHOE, MPSAMOE, HEMIPSIMOE U
pediiekTopHOE IeHCTBHE.

UccnenoBarenbckas
pabora «KCepUMEHTa
0 OIPECIICHUIO
TOKCUYHOCTH BEIIECTB
Ha apTEMUJTUASIXY.
[Ipaktuueckas pabota
«Kapra skcnpeccun
10(haMHUHOBBIX U
CEPOTOHMHOBBIX
PELENnTOPOB B MO3TE
MBIIIIEI.
UccnenoBarenbckas
paboTta
«IToBeneHuyeCcKne TECTHI
Ha peIOkax Danio rario.
Cetmio-TemMHas
Kamepay.

Hccaenosarenbckas
pabora

«IloBegeHueckmne TeCThI

Buibl B3auMOI€HCTBUS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICHCTBUU
JIEKApCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TparncmemMOpaHHBIN CUTHAJIUHT.
Tumbl KIETOYHBIX PELIEITOPOB.
MemOpaHHbBIC: HOHHBIC KaHAJIBI,
KaTaJUTUYECKUE U COMPSIKEHHBIE C
G-0enkamu; BHyTPUKIETOUHBIE:
[UTOIIA3MaTUYECKHE U STCPHBIC.
MexaHu3MBbl JTUraHI-pElenTOPHOTO
B3aumoaehcTBUA. CeeKTUBHOCTD
(n30MpaTeIbHOCTD) NCHCTBUS, CBI3b
«XMMHUYECKas CTPYKTypa —
dhapmakogorndecKkass akTHBHOCTh
BEIIECTBY

DapmMaKoIOTHYECKOU MOLYIISALIUA

Ha peiOkax Danio rario.
OTKpbITOE TIOJIEY.

Hccaenosarenbckas
pabora

«lloBeieHUYeCcKHEe TECThI
Ha peIOKax Danio rario.
CraiiHO€ TOBEICHUE.

[Ipaktrueckas pabota
«BiusiHue anpeHanuHa
Ha CepJ/IeYHbIe
COKpaIlleHHUS
(mporpaMMHOe
obecrieueHue)».
[TpakTnueckas pabota
«I'ucronoruueckue
npenapaTsl UMMYHHOR
CUCTEMBI.
[TpakTnueckas pabota




CHHAINITUYECKOU XOJIMHEPTUUYECKON
nepenayu. MoJieKyJIspHbIN
MEXAHU3M JCUCTBUA U
(hapMakoJIOruyecKre CBOMCTBa
Mx0nuHO0JI0KaTOPOB,
raHrIno0JI0KaTOPOB U
Kypapenog00HbIX CPE/ICTB.
DapMaKOJIOTrUIECKast PETyJIIus
AKTUBHOCTH aJIpEHEPTUUECKOTO
cuHarca. AIpeHOMHUMETHUKH,
aJIpEeHO0JIOKATOPBI,
CUMITaTOJIUTUKH.

MounekynsipHas (hapMakoIorus
aHTUAJUIEPTUYECKUX CPEJICTB.
['ucTaMUHOBBIE PELETITOPHI: TUIIHI,
MOJIEKYJISIpHAS OPTaHU3ALIMS.
Crabunmn3aTtopbl MEMOPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIeHiCTBHUS, OCOOEHHOCTH
KIIMHUYECKOTO MPUMEHEHUS, TOUKU
MIPUJIOKEHUS JCHCTBUSA
WHTUOUTOPOB JIUITHTHBIX
MEIUaTOPOB.

Mexanu3m JeUCTBUSI U TPUMEHEHHE
penaparoB, CTUMYJIUPYIOMINX
IIPOLIECCH] UMMYHUTETA.
dapMakosorudeckas

«'ucronornueckue
npenapaTbl HEPBHOU
CUCTEMBD».

XapaKTEPUCTUKA UHTEPIEHKUHOB:
MOJIyYCHUE, MEXaHU3M JCUCTBUA,
npuMeHeHue. OCHOBBI
naTo(u3noI0TuU OCTPO(Pa30BOro
OTBETAa, MEMALIAs BOCIIAJICHUS.
MonexkynspHbIi MEXaHU3M
IIPOTUBOBOCIIAJINTEIILHOTO
JIEVCTBUS
TNIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCIIAJIUTEIbHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounsliii u
HEPBHBIN HAPKO3.
dapMaKoJIOru4ecKast




XapaKTCPUCTUKA OTACIIbHBIX I'PYIIIL
HApKO3HBIX CPCIACTB.
HOCJ’IGI{OB&TGJ’IBHOCTL I[GﬁCTBPI)I Ha

HEHTPAIbHYIO CUCTEMY.

DuU3NOJOTMYECKUM COH; (a3bl CHa.
Bunbl Hapymenuit cHa [loHsiTre 0
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax

(rumHOTHKAX).

MonekynsipHbie ACIIEKThI
HOITUIICTIITUH. OnuaTtHble
PELENTOPHI, ux THUIIBI.

OHkedanuHbl U SHAOPDUHBI -
SHJOTEHHBIE JINTAH/bI OTMMMATHBIX
PELENTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBUE,
BIIUSIHUE HA (DYHKIIMIO
AKCTPAMUPAMUIHON CUCTEMBI,
AMOIMOHANIbHYIO c(epy, PBOTHBIIM
LEHTp, apTepPUATBHOE J1aBJICHUE,
LHEHTP TEPMOPETYISALIUH.
MonekysipHblE MEXaHU3MBI
JICVCTBUSI HEUPOJIECTITUKOB, BIUSIHUE
Ha 10(haMUHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- U TUCTAMHUHOBBIE
pEeLenTOpPbl, UX JIEUCTBHUE HA
KJIETOYHbIE MEMOpaHbI, Ha
JICTIOHUPOBAHKNE TKAHEBBIX
MOHOAMHUHOB.

HOTCHHI/IaH-3aBI/ICI/IMBIe HaTPUCBLIC

KaHaJIbl KaK MUIIEHU IEHCTBUS
MECTHBIX aHeCTETHKOB. CIIoCOOBI
MHTUOMPOBAHUS
MOTCHITMAI3aBUCUMBIX HATPHUEBBIX
KaHaJIOB MECTHBIMU aHECTCTUKAMHU.

Mopayab «MoseKyJIsipHbIe OCHOBBI cetekuun» 9 kiaacce (17 yacon)

TeMmbl

OcHoOBHOe coaepxkaHue

JleATeILHOCTH

INKOJIBbHUKOB




Tema 1.
Mounexkyasipuas
ouostorus (5 4)

OcHOBHBIC BEXHU Pa3BUTHA

MOJIEKYJISIPHON OMOJIOTHH.

HyxkJienHOBBIE KUCIIOTHI.

OCHOBHBIE PUHIIUIIBI CTPOEHUS.
Marpuunsblie cuHTe3bl. Perumkanms
— OCHOBA KJIETOYHOT'O JICJICHUS.
[IpyuHIMnB! permkanuu. Myranun.
YTO BBI3BIBAECT U3MECHEHUS B
ctpoennu JJHK.

[IpyHLMIBI perapannm.
Tpanckpunius. ['eHeTnyecku Koz.
Opranuzanus reHoMa BUPYCOB
IIpoTHBOBHUPYCHBIE CPEACTBA,
MEXaHHU3MBbI UX JIEVUCTBUA.
Opranu3zanus reHomMa OaKTepHil

AHTHOAKTEepUaIbHbIC MperapaThl.
OpraHuzaiusi FTeHOMa FyKapuoT
['eHOMHOE peTaKTUPOBAHHME.

[Ipaktuueckas paborta
«Brigenenune JIHK u3
OaHaHay.
[Ipaktruueckas paborta
«Mopenb
JAHKopuramm».
[Ipaktruueckas pabota
«OnpeneneHne KayecTra
npenapatoB JIHK ¢
MTOMOIIBIO
criekTpooToMeTpum»
(Ipu HATMYUH
000opy10BaHUA).
[IpakTrueckas paborta
«PemkaTuBHas
MaliuHa
(UrpaIeMOHCTpALIHS ).
[IpakTrueckas padorta
«IIP (Mmonenn
aMIUTMpUKaIMs Ha
Oymare)».
[IpakTrueckas pabora
«Cuna mpomMoTopay.

[IpakTrueckas pabora
«Pemenue 3agay Ha
T€HETUYECKUI KOJI.

Tpancsausy.
[IpakTrueckas paborta
«DonauHr OEJIKOBY.
HUccaenosarenbckas
pabora
«Pacnpoctpanenue
aHTHOMOTUKOPE3UCTEHT
HBIX OaKTepHuii».
[IpakTrueckas pabora




«PaboTa B OBpEMEHHBIX
FeHeTHYeCKuX  0Oazax
naHHbIX. [IpoBenenue
In silico ananusa
MOCJIC0BATEILHOCTEH
TCHOBY.

Tema 2.
MouiekyJasipHbIe

OCHOBBI T€HETHKH
G

[Ipenmer renernku. Kparkas
VCTOPHUSI PAa3BUTHS IIPEICTABICHUS
0 HacyeACTBeHHOCTH. OT reHa K
IIPU3HAKY: KaK PaCKpacuTh KOTa.
Urto takoe mpusHak? [IyTe OT rena
J10 mpu3HaKka. Myranuu. AJmen.
['eTepOo3uroTsl ¥ TOMO3UTOTBL.
JIOMVUHaHTHBIE U PELIECCUBHBIE

AJJICIIN.

['eHB1 CTPOAT OPraHU3M.
BxitoueHne u BBIKIIIOUCHUE
6ompioro Hadbopa renoB. Kak
KJICTKW TTOHUMAIOT, KaKHU€ T€HbI
JIOJDKHBI padoTaTh. J{MCKpeTHOE
HacJIeJJOBaHUE MPU3HAKOB.
3akoHbl MeHiess: OIUH TEH -
oauH npus3Hak. Cxema
CKpEIIMBAHUA. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MTOKOJIEHN. 3aKOH PaCILEIUICHUS
MPU3HAKa BO BTOPOM MOKOJICHUH.
3akoHbl MeH/1ens: HECKOIBKO
T'€HOB - HECKOJIBKO MPU3HAKOB.
JuruOpuaHoe CKpelMBaHue.
HezaBucumoe pacxoxaeHue
xpomocoM. CIIerIeHHOE
HacJleJJOBaHUE.

BzanmopericTBue reHos.

AJNenbHOE U HeaJUuIeNIbHOE.
Onpenenenue nona. [lonosbie
XpOoMOCOMBI. CaMIIbl U CAMKH.
Bnusinue gpakTopoB okpyskaromei
cpenibl. XpOMOCOMHOE
onpezaenenue noua. [lonoseie
xpomocomsbl. [Tpobrema

Ponesas urpa
CAnenny.
HccaenoBarenbckui

pOeKT MyTareHHbIE
(bakTopBHI.

Ponesas urpa «Cynas0a
KIICTKH.
I'enbIniepexIovaTeNu.
IIpakTHueckoe 3aaHue
«AJTOPUTMBI IS
KJIIETOKY.
[IpakTueckoe 3axaHue
«EnunooOpasue
TIEPBOTO MOKOJICHUS.
IIpakTHueckoe 3aaHue
«Pacmiensienue Bo
BTOPOM TIOKOJICHUI.
HccnenoBaTeabCKuit
MPOEKT «3aKoHbI I
Menpems B
AKCIIEPUMEHTE.
[TpakTueckoe 3amanue
«Pemetka Ilenneray.
IIpakTHueckoe 3aaHue
«HacnenoBanue,
CIICTIJICHHOE C TTOJIOM.
IIpakTrueckoe 3aHsTue
«B3aumonaencTBus
reHOB (MOAEIUPOBAHUE
CUHTE3a U TpaHCIOpTa
MUTMEHTA B KJIETKY)».




JOTIOJIHUTENBHOU X-XpPOMOCOMBI Y
JKEHIIMH. Tpex1BEeTHbIE KOIIKU.

Tema 3.
MouJiekyJasipHbIe

OCHOBBI CEJICKIMHU
)

['eHbl B monyisnusx: BEIUKOE
paBHoBecue. [lonynsauusa. YactoTs

BCTPCUACMOCTH IIPU3HAKA U AJIJICIIA.

VYpaBuenue XapauBaiinOepra.
[Tommynsiuuy MEHSIIOTCSL:
YUCJIEHHOCTh, MUTPAIUS U BBIOOD
cynpyra. ®akTopsl, KOTOpbIE
BBIBOJIAT MOMYJISIIUAIO U3
paBHOBecus XapauBaiinOepra.
Yucnennocts nonysanuu. Ponesas
urpa «pdexT ocHOBATENS.
Hpeiidp renos. Myraruu.
HecnyuaiitHoe CKpeluBaHue.
N3onsauus.

[Tommynsiuuu MEHSIIOTCSL:
€CTECTBEHHBII 0TO0p. Mexanusm
JEUCTBUSL €CTECTBEHHOT'O 0TOOpA.
JBrokymuii oToop.
Monaudukannonnas
M3MEHYUBOCTh. CTaTUCTHUECKHUE
0COOEHHOCTH MOJIUPUKAITMOHHOMN
n3MeHunBocTH. HacnenoBanue
KOJINYECTBEHHBIX NMPU3HAKOB.
KosnuecTBeHHbIE TPU3HAKHU.
CpenoBas U3BMEHYUBOCTh
npuzHaka. Koadourment
HACJIEIYeMOCTH Npu3Haka. OTBeT
Ha oTOOp. [lonck reHoB
KOJINYECTBEHHBIX MPU3HAKOB.
OHOHYKIEOTUIHBIC BAPUAHTHI
reHoB. JJHK-uun. [TonHoreHOMHBIN
aHanu3 accouuanuid. «OMbI» Hal
renomoM. [loctrenomHuas spa.
OOparHas renetuka. «OMUKCHBIE»
uccienosanus. [Iporeom,
MeTabosioMm. JloMecTukanus u
LEHTPbI TEHETUYECKOTO
pazHooOpa3zusi. [lovicku pactenuii ¢

IIpakTyeckoe 3axanue
«YacToThl amieneu,
TE€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckuii
MPOEKT «AHAIIN3
TE€HETUYECKOU
CTPYKTYPbI MOMYJISIIIUN
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)y.
Ponesas urpa «9ddexr
OYTBLUIOYHOTO
ropJibllKay. PoneBas
urpa

«EctecTBeHHBIN OTOOPY.
Hccnenosarenbckue
paboTHhI
«MoaudukarmoHHas
M3MEHYMBOCTh PACTEHUIN
B IIpeZieIIax BalIEro
MECTa KUTEIbCTBAY.
[IpakTueckoe 3anaHue
«ATPOHOMBI».
[IpakTueckoe 3ananue
«I'omoJtornyeckue psbl
HACJIEICTBEHHOM
U3MEHUYUBOCTIY.




«XOPOUIMMUY MPU3HAKAMU IS
yenoBeka. LleHTpsl reHeTnuecKkoro
pazHooOpa3us. Hukonaii UBanoBu4
Basunos. Cenekiusi.
KomOunanmonnas u ruGpuaHas

CCIICKI M. FeTepo3Hc.

CoxpaHuTh U U3YyUYUTh I'€HbI, YTOOBI
MEHATH Oyyiee. Kak mpaBUIbHO
XpaHUTh TeHbl. Kosmekunn
T€HETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/miu
HCCJIE0BATEIIbCKUI IPOCKT:
MeToabl KyJIbTUBUPOBAHUS IN Vitro
JUUISL COXPAHEHUS T€HETUYECKUX
PECYpPCOB PACTEHUU U IS
YCKOPECHHOM CEJIEKIUU
['eneTyecKue NEHTPBI B HALIEN
ctpane. ['ne 3aHnumarorcs
TEHETUKOW U TECHOMUKOM JUIsI HY KT
CEJIbCKOTO XO35MCTRBA.




