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«OCHOBBI €CTECTBO3HAHUSN»

I[MosicHUTE/ILHASA 3aIIUCKA

AXTyalbHOCTh U Ha3HAYCHHE MTPOTPAMMBI

BapuanTsl peanu3zaiuy nporpaMmbsl U (OPMBI IPOBECHUS 3aHATHI
B3anMocBs3b ¢ MporpaMMoi BOCIUTAHUS

OcoOeHHocTu paboTHI Mearora Mo Nporpamme

Conepxxanue Kypca BHEYPOUHOH 1esITeJIbHOCTH

Monynb «Kak >KMBOTHBIE M pACTEHUS IPUCTIOCAOIMBAIOTCS» (IBOJTIOIIMOHHAS YKOJIOTHS)
5-6 kimaccel (34 yaca)

Monaynb «OCHOBBI pacCTEHUEBOICTBA» 7-8 Ki1acchl (68 yacoB)

Monynb «buorexnonorun» 7-8 kinaccel (68 4acoB)

Monynb «MonekynspHble OCHOBBI (M3HOJI0TUU U (hapMakojorum» 9 kiace (68 yacoB)
Moynb «MosekyssipHbIe OCHOBBI cestekium» 9 kiacc (68 yacoB)

IInanupyembie pe3yJibTaThl OCBOCHHUSI KYPCca BHEYPOUHOI 1eATeJIbHOCTH
JIMYHOCTHBIE PE3yJIbTATHI

MeranpenMeTHbIE€ pPE3yIbTaThl

[IpeameTHbIE PE3YIBTATHI

TemaTu4eckoe MIIAHUPOBAHUE

Monynb «Kak ;KMBOTHBIE M pACTEHUS IPUCTIOCA0TUBAIOTCS (IBOJTIOIMOHHAS SKOJIOTHS)
5-6 kmacceI (34 gyaca)

Monynb «OCHOBBI pacTEHHEBOICTBa» 7-8 Ki1acchl (68 yacoB)

Monaynb «buotexHosorun» /-8 kiaccel (68 yacoB)

Monyns «MonekynspHble OCHOBBI (PU3HOIOTHHU U dapMakoiorun» 9 kiacc (68 gacoB)
Moynb «MoJieKyssipHbIE OCHOBBI ceeKium» 9 kiacc (68 yacoB)



HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma pazpaboraHa B
COOTBETCTBHM C TpeOoBaHUsAIMU DeAepalbHOIO TOCYAapCTBEHHOIO 00pa30oBaTENIbHOIO
CTaHJapTa OCHOBHOIO 0OIero oOpa3oBaHUs, OpPHEHTHUpPOBaHA Ha oOOecleueHHe
WHIUBUAYAIBHBIX MOTpeOHOCTEH 00yyalolmuXcsi M HalpaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHUs C
y4e€TOM BbIOOpAa YYaCTHHUKAMHU OOpa30BaTENIbHBIX OTHOLIEHUNH KYpCOB BHEYPOUYHOMU
JEeSTENBHOCTU. DTO MO3BOJIET 00ECIIEUUTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE ILIKOJIHHOTO OOpa30BaHMs: HE TOJbKO Ha YpPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ peajiu3allid  JTaHHOW  MporpamMMmbl  OOyCJIOBJIEHa  caMoOU
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENIBCKOM AESITEIbHOCTH. JTa NeATEIBHOCTD JIEKUT
B OCHOBE T03HABATEILHOTO MHTEpeca peOeHKa, SBIETCS 3aJ10rOM YMEHHUS IUIAHUPOBATh
Mo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIICUTHOM peanu3anuu uzaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIEeCTBa CBS3aHbl C NPOEKTAMH U MCCIEIOBAaHUSIMH — B HayKe,
TBOpUECTBE, OM3HEce, 00IIEeCTBEHHON KU3HU. [[0ATOMY Ba’KHBIM AJIEMEHTOM Pa3BUTHS
JUYHOCTU oO0yuaromierocst sBigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIEN0BATEIBCKON IESITEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel C JabOpaTOPHBIM
o00OpyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENBCKOW JEATEIBHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNIbHOW W HAYYHO-HCCIENOBATEIbCKON  JACSTEIbHOCTU
npenycMaTpuBaloT (GOpPMHUPOBAHHE Y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHIMBUIYAIbHOCTHU CY>KJICHU.

Jlist monHOro ydeTa MOTPEOHOCTEH yyaluxcs B MPOTpaMMe HCIOJIB3YeTCs
muddepeHIMpPOBaHHBIA TOAXO0M, YTO CTUMYJIMPYET YdYallerocs K YBEIUYCHHUIO
NOTPEOHOCTH B MHAUBUAYAITbHOMN, HHTEIUICKTYAILHON 1 TTO3HABATEIIBLHOMN JESTEIHHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEA0BATENbCKUX HABBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B IIEPBYIO OYEpEab IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHNA HHTEpeC H
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YUEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIa,
€CTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 005acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU TNPOPECCHOHATBHOU
aesitensHOCTH. Takum o0Opa3oM NpoHcXonuT (HOPMHUPOBAHHME TIO3HABATEIBHOW U
po(eCCUOHATBHON COCTABISAIOLIEH JIMYHOCTH, TOMOraeT y4alemycs B ONpeaeiIeHUN
OyayLIero >KM3HEHHOT'0 IyTH U B PO ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
ITono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET OCTOSIHHOE JKEIaHUE IIKOJIbHUKA
K MO3HaHUIO HOBOI'O, PACUIMPEHHUIO U YIiayOJEHUI0 COOTBETCTBYIOUIMX 3HAHWM, U



MOJIYYCHHIO HOBBIX B TOM YHCJIC TPAKTUYCCKUX HABBIKOB, a TaKXE MOTHUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HameneHa Ha TOMOIIL PEOCHKY B OCBOSHHWM OCHOB OpTaHM3AIlUU U
OCYIIIECTBJICHHSI COOCTBEHHOH MPOEKTHO-UCCIIEI0BATEIBCKOM NEATEIBHOCTH, a TaKKe B
MPUOOPETCHHM  HEOOXOMMMOTO  ONbITa JJIss  pabOThl  HAA  HMHIWBHIYATbHBIM
WCCJICIOBAaHUEM WJIM TPOEKTOM. [IporpaMma MOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
M3YYCHUH MHTEPECYIONIEH ero 00JacTH €CTeCTBEHHBIX HAyK, a TaKXKe B MPHOOPETCHUU
BRXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX IS MPOJYKTUBHOW COIMAIU3AINNHA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKa CaMOCTOSITCIIBHOTO PEIICHUS aKTYaJlbHBIX HCCIICIOBATCIBCKUX WU
NPAKTHYCCKUX 3a/1ad, BKIIOYAIOMIET0 B ce0s yMEHHE BHJETh M aHAJIW3HPOBATH
npoOJIeMBbl, HYXJAIONIUECs B PpEINICHWH, YMEHHE JCTaJbHO TNpopabaTeiBaTh U
peann30BBIBAThH CIIOCOOBI PaOOTHI ¢ HUMH, YMEHHE TNIAHUPOBATH COOCTBEHHYIO Pab0Ty H
CaMOCTOSITETTLHO KOHTPOJIMPOBATH CBOE TIPOIBIKEHHUE K KEITAEMOMY pe3yiIbTary;

— HaBbIKa T'€HEPHPOBaHUS M OQOPMIICHUS COOCTBEHHBIX HJCH, OOJICUCHHUS HX B
yI0OHYIO /ISl pacripocTpaneHus GopMmy;

— - HaBBIKA YBOKUTEIHHOTO OTHOIICHUS K Yy KHM B3TJIs1aM B UM, 0()OPMIICHHBIM
B paborax JApyrux JIOJeH, IPYruX aBTOPOB — BIIAJIEIBIEB MHTEIUIEKTyaIbHOU
COOCTBEHHOCTH;

— HaBbIKa  MYOJMYHOTO  BBICTYIUIGHHS  Tiepel  OOJIbIION  ayJauTOpueH,
apryMEHTHUPOBAaHMS U OTCTAaWBAaHMS CBOEM TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKIEHUSI IPYTrUX B CBOEH MpaBOTE, MPOABUKEHUS CBOUX
uaeu;

— HaBblka pabOTHI CO CHENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOTpaMMaMH,
7a00paTOpHBIM  000PYJOBaHUEM, TEXHUUYECKUMU YCTPOMCTBaMH, OMOJIMOTEYHBIMU
dboHIaMH W HHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa MPOEKTHO-
MCCJIeI0BATEIbCKAS NESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJbHWKA HaJ MTPOEKTOM WM HWCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl IPOBEICHUA 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHUKAaMU 9-9 KJIaccos.
[legarory BaxHEee aKIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KayeCTBE pe3ybTaTa
MPOEKTa WJIM MCCIICIOBAHMUS, CKOJIBKO Ha TOM, YTOOBI YUAIIUNUCS TIOJTydall 3HAHUS B TOM
YHCJIC W Yepe3 BBITIOJIHCHNUE MPAKTUYECKOTO 3aaHusl, JIeJIal BRIBOIbI M YMO3AKITFOUCHUS
HAa OCHOBAaHMHM CBOETO WCCIEAOBAHMS, YYWICS CpPaBHHBATh €ro pPe3yJdbTaThl C
TEOPETUUECKUM MATEPUATIOM U UCCIICIOBAHUSIMU IPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJIBHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIIEI0BATEILCKON ACSITEIEHOCTH U TIPUOOpPETET
HABBIK KPUTUYECKOTO OTHOIIEHHUS K MaTepuay.



[Iporpamma pa3zbuTa Ha MOIAYJIH, KOTOPbIE MOTYT OBITH HCIIOJB30BaHbI JIHOO
4acTM4HO, JMO0 monHocThio. Tak wmonynp «Kak JKMBOTHBIE U pacTEHHUS
MPUCTIOCA0INBAIOTCS» (IBOJIOLMOHHASA SKOJIOTHUS) MPEAINOoaraeTcsl A U3y4eHHUs B 5
wm 6 kimacce B TedeHue omHoro roxa (34 waca B rom). Moaymu «OCHOBBI
pacteHueBojacTBay U «buorexHomorus» paccuuTaHsl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roj) wiu B TeueHuu 1 roga (68 yacoB B
ron). Bo BTopoMm ciiyuyae BO3MOXHO TMpoOXoxJeHHe o0oux wmonayied («OcHOBBI
pacTeHueBoicTBa» B 7/ win 8 kiacce, «buotexnomorun» B 7 uiau 8 kiiacce). AHaIOTHYHO
Moy «MoJeKyJspHble OCHOBBI (YU3MOJIOTHH U (hapMaKoJorum» u «MoJekysspHbie
OCHOBBI CEJIEKLIUM» PacCUUTAaHbl Ha 68 YacoB U MOTYT OBITh peaIu30BaHbl B TEUEHUU 2-
x Jiet (1o 34 yaca B roja) uiau B TeueHuu 1 roga (68 gacor B roa). Bo BTopom ciydae
BO3MOXHO MPOXOXkAeHHue o0oux moaynei («MoyekylspHble OCHOBBI CEJIEKLUUU» B 8
kiacce, «MoseKyJsspHble OCHOBBI (PU3HUOJIOTUH U (papMakosiorun» B 9 kiacce).

MOXXHO pEKOMEHJ0BaTh HCIONb30BaTh MOAylu «Kak XWBOTHBIE M pacTEHUS
npucnocabnuBaoTcsa», «OCHOBBI PACTEHUEBOJACTBA», «MOJEKYIsIpHbIE OCHOBBI
CEJICKIIMU» B KaUueCTBE HEMPEPBHIBHOTO o0pa3zoBaTeabHOro mukia (5-9 kiace no 1 gacy B
HEJENI0) JJis KJIacCOB arpoOMOTEXHOJIOTHMYECKOW HampasieHHocTd. Moaynu «Kak
KUBOTHBIE U pacCTeHHUs NpHUcnocadIuBalTCsay, «bruotexHonrorun» u «MoeKylispHbIe
OCHOBBI ()M3HOJIOTUU U (HapMAKOJIOTHU» B KAYECTBE HEMPEPHIBHOIO 00pa30BaTEIBbHOTO
mukia (5-9 kimacc mo 1 wacy B HeJeno) Ui KIAcCOB OMOTEXHOJOTHYECKOTO HIIN
MEIULUHCKOTO HaIpaBJICHUI.

B3aumocBsizb ¢ mporpammon BocnutaHusi. [Iporpamma kypca BHEYpOUYHOM
JESTENBbHOCTH pa3paboTaHa € YYETOM pPEKOMEHAAIM MPUMEPHONW MPOrpaMMbl
BOCIIUTAHMS, YIUTHIBAET IICHUXOJIOTO-TIEAArOTMYECKUE OCOOEHHOCTH JIAHHBIX BO3PACTHBIX
KaTeropui. ITO MO3BOJISIET HA MPAKTUKE COSTUHUTH OO0YYAIONIYyI0 M BOCIUTATEIHHYIO
NEeATENbHOCTD I€/1arora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEIUIEKTYaJIbHOE, HO U Ha
HPAaBCTBEHHOE, COL[MAIBHOE pa3BUTHE PeOEHKA. DTO MPOSBIIAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOrpaMMbl BHEYPOUHOU
NEeATEeNbHOCTH, HAIlIEAIINX CBOE OTPAKEHHE U KOHKPETU3ALIUIO B IPUMEPHOI MporpamMmme
BOCIIUTAHUS;

— B BO3MOXKHOCTH KOMIUIEKTOBAaHHSI PA3HOBO3PACTHBIX TPYII [Ji OpraHu3aluu
npo(OPUEHTAIIMOHHONW ~ JEATEIBHOCTH IIKOJIBHUKOB, BOCHHUTATEIIBHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOUN MporpaMmmMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (OpMax 3aHATHA JUISI TIKOJIBHUKOB, OOCCIICYMBAIONIUX
OONBIIYI0 WX BOBJICYCHHOCTH B COBMECTHYIO C TEJaroroM W JpPYTrUMHU JEThMHU
JEeSATENbHOCTh U BO3MOXHOCTh 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEH,
KJIIIOUEBOE 3HAYECHHE KOTOPBIX [IJIi BOCIHUTAHUS MOJYEPKUBACTCS MPUMEPHOU
NpOrpaMMOr BOCITUTAHUS.



Oco0enHocTH padoThl YUMTEIs IO MPOrpaMMe. 3aj1ada yuuTessi COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAN Ka)XJ0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepeib SABISETCS JUYHOCTHOE pa3BUTHE Yyyanierocs. JIMUHOCTHBIX pE3yJIbTaToOB
YUUTEIh MOXET JIOCTUYb, YBJIEKAas yYEHHKAa COBMECTHOM M MHTEPECHOM UM 00OMM
NEeSATENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  J0OpOXKeNaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxeMa nmpoBeICHUsI 3aHATUH 10 MporpamMmme:

1. OObsicHeHNE TEOPETUUECKOr0 MaTepurasa o TeMe.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMM TPEMJIOXKHUTHh JACTSIM, KOTOpPbIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MPOAHATU3UPOBATH PE3YJIBTAThl IKCIIEPUMEHTA.

OneHuTh pe3yabTaThl IPOEKTHO-UCCIEA0BATEIBCKON NEATENIBHOCTH HIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
IpPaKTUYECKON KOH(pepeHIun.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHA

Moayab «Kak :KHMBOTHbBIC U PACTCHUS NPUCIOCADINBAKTCH» (IBOJIIOLHOHHAA
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

1. Mbwt uccneoyem scuevte oovexmet (6 uacos)

CBoiicTBa U CTPOEHHE >KUBBIX OPraHU3MOB (CTpoeHHE KJIeTKH). Bum, ocodb —
OpraHu3M Kak eJuHas cuctema. Ananrtauuu (npucrnocoosenus). [lonsatue romeocrasa
&KuBOro opranuszma. Criocoosl ero moaiepxKaHus.

[lonsiTue BapuwaTuBHOCTH Tipu3Haka. MccienoBarenbckue pabotel «Bce mm
(cunutkl, 0enku, 6epe3sl U T.11.) OAMHAKOBbIE? DOTOKBECTY.

OrpanudeHuss Mopdoyiorndeckux u (Qusznojgoruueckux amantanui. I[louemy
OpraHuW3Mbl HE CTAHOBITCA OECKOHEYHO OOJBITUMU, MAJICHBKUMHU, BCESIHBIM.
[IpakTuueckast pabora «CocTaBisieM KHUTY PEKOPJIOB PACTCHUN M KUBOTHBIX HAIIEro
Kpasi».

2. Bausnue oxkpyxcaroweii cpeowt Ha sncuevle opeanuzmut (12 uacos)

dakTophl OKpykaromed cpeabl (abuoTtuueckue, OMOTUYECKHE, aHTPOIIOTCHHBIE).
[Ipumepbr  aOuoTuueckux (HAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KUBHENCATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET, BJAXHOCTb.
[Ipaktuueckoe 3anstue «lBet u Temno» (KyOMKH Jibjla B3BECHTH, MOJOXKHUTh B YaIIKU
[letpu Ha pasHOuBeTHYIO Oymary, yepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktuueckoe 3anstue «4to pactBopsieTcs: B Bojie» (d3kcrepumeHT «Kuakui
nom»). IIpaktuueckoe 3anarue «Iuddys3us Bemects B Bojae (pacTBOpsl)», «JIBuxkeHUE
pacTBOpoB MO MBETKY». IIpakTuyeckoe 3aHsTHe «Jlem mimaBaer B Boje (aicOepru,
3amep3anue BoaoeMoB)». [Ipaktuueckoe 3ansatue «Jlen npu 3aMep3aHUU pacIIUPSAETCS»
(pa3pyiieHne kaMHs (ITOYBOOOPA30BaHME), 3aMep3aHuE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  TPHUCIIOCOOJIGHHUS  JKMBBIX  OpPraHU3MOB K
abuotnyeckuM ¢akropam. [IpucnocoOneHnss K OCHOBHBIM a0MOTUYECKUM (haKTOpam:
TEeMIIepaTypa, BIAKHOCTh U cBeT. [Ipaktuueckoe 3amsatue «lllyGa» (xkyOuku nbaa
3aBEpPHYTH B pa3HbIil Matepual, B3BecuTh). [IpakTueckoe 3anstue «[IurMeHTs (MOKHO
pasnenuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». [Ipaktuyeckoe 3anarue «Kax
’KUBOTHBIE TJIABAIOT B BOAE» (DKCHEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoTsl «BiusHue cBeTa (Termia, BIa>kHOCTH, COCTaBa MOYBBI)
Ha pPAacTeHUsT B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHUSX» (HA JIOCTYIHOM
Marepuare).

3. Bzaumooeiicmeus yncusvix opzanuzmos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBHI0BBIX
B3auMOOTHOIIeHUH. Ko3Bonmonus (XUIIHUK-KEPTBA; MNapa3uT-XO3iUH) BOJIOIUS
ctpareruil noObiBaHus nuiiu. ConuanbHOCTh. Bunbi-Bcenenipl. [lepedyenb pacTeHuii-
Bpenuteneil. McciaenoBatenbckass pabora «HaGmroneHus 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX IIPU JOOBIBAHUYU MU (KOPMYLIKH JUJISl ITUL, ISl TOPOJCKUX MU CEIbCKHUX
KUBOTHBIX). BeO-kameps». HccnenoBarenbckas pabora «PacmpocTpaHeHue BUIOB-
CUHAHTPOINOB B HAILIEW MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuit u sxcusomusvix? (6 uacos)

AnTponorenssie pakTopsl. [IpaBaa i, 4To NEpBOOBITHBIE JIFOAU KUIU B TAPMOHUU
¢ npuponoi. OnOMAaIIHUBAHUE U MPUPYUYEHHUE KUBOTHBIX M PACTEHUW. 3a4eM CIacarb
BBIMHUPAIOIIUE BUJBI, KaK 3TO JenaTh. KynbTypHblE pacTeHUs U HUX JUKHE NPEIKH.
[louemy BaxkHO MX cOXpaHATh. Pa3HOOOpa3ue KylbTYpHBIX PACTEHUH M MX 3HaYEHUE B
*KU3HU yenoBeka. KpacHast kauura Baei tepputopun. Ocobo oxpaHsieMble TEpPUTOPHUH,
3anoBenHukr Poccunm u mupa. Ilpaktuyeckas pabora «PazHooOpasue KyiabTypHBIX
pPacTeHUH B BallleM PETHUOHE.

UccnenoBarensckast pabora «BiusiHue aHTPONOreHHBIX (PAKTOPOB HAa pa3BUTHE
pacTeHuil B TOpo/ie/HaCEeICHHOM MMYHKTE.

Okckypeus/mpaktuueckass padora «OOIIT B Bamem pervoHe — yHHKaldbHbIC
O0OBEKTHI IPUPOIBI».

5. Ikonozuueckue nuwu (6 uacos)

buochepa — onna u3 BaxkHeHmmx oOosnodyek 3emiid. YTO Takoe «IKOJOTUYECKHE
HUIIN» U Kak oHU ¢opmupytorca? dopmMupoBaHue 3HaAHUN 1O OHOPA3HOOOPA3HUIO
KU3HEHHbIX  (opM,  TOBEIEHYECKUX  MPHUCHOCOOJIEHHH,  MOAU(PUKAIMOHHAS
M3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble cooOiiecTBa U X TUIBL. Pa3zButue
U CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBarensckue padOThl «IKOJOTUYECKHE HUIIU BOKPYT TeOs — OMHCAHHE
dakTopoB oOkpyxKatomen cpensl». HccnenoBatenbckue paboThl «DeHONIOTrHYEeCKre
HAOJTIOIEHUS.

MonyJib «OCcHOBBI pacTeHHEBOACTBa» /-8 Kiaccnl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIC (DaKTOPBI BBIPAIIMBAHUS PACTECHUH.
Uctopus pa3Butus arpoxumMudeckux 3HaHu# (padotel M.B. JlomonocoBa, 1O. JIubuxa,
Bbyccenro, B.B. /lokyudaeBa, K.A. Tumupssena, I1.A. Kocteiuesa, JI.H. [IpsuumnankoBa
u ap.). [Ipakruueckas padota «bouka JIubuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacoes)

[IpaBuiia TOCTAaHOBKM arpo3kcrnepuMeHToB. I[locTaHOBKAa AKCIEPUMEHTOB C
pacTteHusiMu. Bb1OOp TeMbl, COCTaBIEHUE THIOTE3bl, LIEIM U 3a7ad SKCIEpUMEHTa IO
BBIPAIIMBAHUIO PACTEHUW B KOHTpoiupyeMou cpeae. KoHTponn, mNTOBTOpHOCTH,
npoBefieHue dKcnepuMeHTa. [lmanupoBanue skcnepuMenta. OleHKa pe3ynbTaTOB
skcnepumenTa. MccnenoBatenbckas pabota «DakTopbl, BIUAIONIME Ha MpoOpacTaHue
ceMsH (pOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIOTOJUYHOTO BhIpAl[UBaHUS CAlaTOB U MUKPO3€EJICHH



B KOHTPOJHMPYEMBIX MCKYCCTBEHHBIX YCIOBHUSAX. COOp YCTAaHOBKHM [JIsl BbIpAllMBaHUs
PacTEHHN B KOHTPOJIIUPYEMBIX YCIOBHUSX.
3. Ponb xumuueckux ynemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BriTskka. AHMOHBI, KaTHOHBI, JJEKTPONpPOBOAHOCT, W pH
pactBopa. Poib XUMHYECKUX 2JIEMEHTOB B TUTaHUM pacTeHuil. [lonydeHne nuraTenbHbIX
BelecTB pacteHusMu. [lpaktuyeckas padora «CxemMbl MUTATEIBHBIX PacTBOPOB. Pacuet
1103 yAOOpEeHUH AJi MUTATEIbHBIX PACTBOPOBY.

YaoOpeHusi: opraHvyeckue, MHUHEpalbHble, MUKpoOUoNoruyeckue. Turbl
nuTaHus pacteHuil. Bo3gymiHoe M MuHepanbHOE (KOPHEBOE) MUTAaHUE PACTEHMI.
TpaHncnopT nNUTAaTENBHBIX BEIIECTB PACTEHUN: BOCXOISAIIMA W HHUCXOASAIIUU TOK.
Baxneilimue kanuiinele, pochopHble U a30THbIE y100peHus, ux cBoictsa. [Ipocteie u
cnoxHble ynoOpenusi. [lpaktuueckas pabora «llpaBuna cmemmBaHUs yHAOOpEHHII»
[Ipaktuueckas padota «IluTanue pacTeHU: TEXHOJIOTUS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIBTYP».

PocT u pa3BuTue pacTeHMii: 3Tarbl OHTOTeHe3a, (PaKTOPhI, BIUSIOIIME HAa POCT
pacTeHuil: cBeT, IyCTOTa MOCaaoK, muTaHue, cyocrpart. IlpakTuueckas padora
«MOHHUTOPUHT MUHEPAJIBLHOIO MUTAHUS PACTEHUI.

Oco0eHHOCTM MNUTaHUS PAcTEeHUH a30TOM. A30T W €ro 3Ha4€HHWE B HKU3HU
pacreHnii. DOopMBI a30Ta U UX IIPEBPALICHUE B IIOYBE.

Hctounuku ¢pocdopa nis pacteHus. 3HaueHue Gochopcoiepikalinx COeJUHEHUHN
B Ki1eTKe. Posib Makpo3pruueckux coeAuHeHuit pocopa B 3HEPreTH4eckoM oOMEHe.

Bnusane kanus Ha (¢Qu3Mueckue CBOWCTBAa NPOTOIUIa3Mbl, Ha (HepMEHTHI
YTJI€BOJOPOIHOTO 0OMEHa, CUHTE3 OenkoB U ap. Ponb kamus B moajaep:kaHuud MOHHOTO
OanaHca B TKaHsX, B IPOLIECCAX CAMOPETYJISALIUU.

PerynstopHass u cTpykTypooOpa3oBareibHas poJjib KalblMs. YdacTue B
00pa30BaHUU KJIETOYHOW CTEHKH, MOAJAEPKAHUU CTPYKTYpbl MEMOpaH U peryasuus ux
IIPOHUIIAEMOCTH.

3HaueHne MarHus B MeTabonm3Me pacTeHuil. Maramii B cocTtaBe XJIOpoQuiuia,
CXOJICTBO XJIOpO(HIIa U TeMOTJIOOMHA KaK CBUAETEIBCTBO €JMHCTBA OPraHUYECKOIro
MHpA.

Cepa u €ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KIETKH,
Y4aCTHE B OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

MukpoanemenThl. IlpencraBieHns O poJii MHKPO3JIEMEHTOB B MeTa0OJIM3ME
pacteHnil. OCOOEHHOCTH TMOCTYIJICHUSI MHKPORJIEMEHTOB B pacTeHus. CHHEPrusM H
AQHTAarOHU3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PacturenbHas QUAarHOCTUKAa M METOJbl WACHTU(PUKALMM HEIOCTAaTKa/M30bITKA
aneMeHTOB nutanus. [Ipaktuueckas padora «PacTurenbHas AMArHOCTUKAY.

UccnenoBarensckas padbota «OLieHKa COCTOSIHUSI KOMHATHBIX paCTEeHUH, paCTeHU I
Ha [IKOJbHOM TEPPUTOPHH, YCTAHOBKA MPUYMH MATOJOIMYECKUX COCTOSHHMU (TpH



HaJIUYUN )».
UccnenoBatenbckass pabora «OlieHKAa BIUSHUS Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE pacTeHUH (COCTaBIECHUE PA3IMYHBIX OJIKOPMOK ).

4. Pecynsamoput pocma pacmenui. 3awmuma pacmenui (4 uaca)

[lonsTue o perymnsatopax pocra pacteHU. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcunbl, rHOOEpEITMHBI, HIUTOKUHUHBI). IHTrHOUTOpHI pocTa pactenuii: 1. mpupoaHbie
(abcum3oBasi KMCIOTa U HEKOTOpPbIE (DEHOJIbHBIE BEIIECTBA (MKyMapoBas, KOpUYHAs,
CaNMIIMIIOBAst K-Thl), 2. CUHTeTHYeCKHE (MOpPGAKTUHBI, pPETApAAHTHI, J1€(POTUAHTHI,
JE€CUKaHThl, repOunuabl). @OUTOMOHUTOPUHI U OLIEHKAa COCTOSIHUSL PACTCHMI.
CoBpemeHnHble crocoObl MOHUTOpUHTA. [lpakTHueckas padora «OUTOMOHUTOPUHI WU
OLIEHKa cOCTOsIHUA pacTeHui. CoBpeMeHHbIE CIOCOOBI MOHUTOPUHIA.

Uccnenosarenbckas pabora «BnusiHue rerepoaykcrHa Ha nmpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUI.

3amura pacTeHUN OT BpeauTenel: ocHOBbI Omomeroza. IlpakTuueckas pabora
«MHCcekTapuu: MpaBuiia U yCIOBUS Pa3BEICHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasa u nougeHHasa Kyabmypol, UX NPUMEHEeHUE 6 GblPpAUUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BonHas, necuanas ¥ MOYBEHHAsl KYyJIbTYpbl, UX NMPUMEHEHUE B BbIPALIMBAHUU
pactenuii. [IpoBenenue Boabl B KopHE U cTebsie pactenuit. [Ipaktuyueckas padora
«KopneBoe naBieHue».

BonHbIii pexxuM pacTeHHi: CTpOCHHE YCThUIl: (PaKTOPhI, BIUSAIONIME HA HX
PACKpBITUE U 3aKPBITHE. 3HAUCHHE MEXAHU3Ma PETYJISIIUU UCTIAPEHHUSI BIark paCTCHUEM.
[Ipaktuueckas padorta «IIpuroToBieHue mpenapara yCTbUI] METOJIOM CIICTIKAY.

HccnenoBatenbckue paboThl: «BrnusHue ycmoBul cojepkaHus pacTCHUM Ha
KOJINYECTBO YCTBHILY.

@doTOCHHTE3 — YHHKAIBHBIM Tporiecc pacTeHuil. TemHOBass u cBeToBas (ha3bl
dotocunTe3a. 3HaueHne HOTOCHHTE3A IS KUBBIX opraHu3MoB. [IpakTuueckas paborta
«DyHKIMOHANbHAS  JWArHOCTMKA PACTEHHMM MO  AKTUBHOCTH  XJIOPOILJIACTOB
UccnenoBarensckass pabora «Ompenenenne xmopobumia A u b, onenka
(OTOCHHTETUYECKOIN aKTUBHOCTH PACTCHUI U (PAKTOPOB, BIHSIONINX HA HEEY.

@akTopbl poCTa pacTeHUM: BO3AyX U a’pauus. [log3eMHOe ObIXaHWE pACTEHUN:
COCTaB TIOYBEHHOTO BO3ayxa, Ta3oo0MeH. [a3000MeH mpu  OECIOYBEHHOM
BbIpamuBanun. [Ipaktudeckas pabora «Aspamus, CO2 u O2. JpixaHue pacTCHHI.
[Tpaktuueckas pabota «/[prxaHue pacTeHuUii: OLEHKAa THTEHCUBHOCTH JIBIXaHUSI pACTCHUN
U IUIOJOBY.

UccnenoBatenbckue paboTel: «BnusHue cnocoba BeipamuBaHus (cocTaBa
MUTAaTEIbHOW CMECH, CXeMbl BHECEHHS) HA POCT U Pa3BUTHUSI PA3TUUHBIX PACTCHUI.



6. Kyavmypnwvie pacmenun. Coepemennvie acnekmut cenexkyuu (20 uacos)

Kak uyenoBek crtan wucnonbs3oBaTh pacteHusi? CBA3b pPa3BUTHS [UBHIN3AUU
YeJI0BEKA U OJIOMAIllHUBaHUs pacTteHuiu. Jlomectukauus. duckyceus «Jlomectukanus,
BCE JIM PACTEHHs] W JKUBOTHBIE, KOTOPBIE JKHUBYT PIJOM C YEJIOBEKOM WM
0JIOMAaITHUBAOTCA? MOKHO JIM CYMTATh TapaKaHa OJIOMAITHEHHBIM >KUBOTHBIM 7

HacnienctBeHHOCTh U U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHU3MOB.
N3menuuBocth. Buasl u3menumBocth. [lpakTuueckas paborta «MoaudukannoHHas
M3MEHYUBOCTD (JTUCThS, UTOJIKU C OJHOTO JIEPEBA)».

I'en — wMarepuanbHbIi HOCHUTEIb HACJIEACTBEHHOCTH U  M3MEHYUBOCTH.
HyxiienHoBble KUCIOTHI. JIokanu3anus reHeTUYECKOro MaTepuana B KieTke. JleneHue
kietok. Permmukanus JIHK. OcHoBHas jormMa MosekyisspHoit Ouonoruu. Tpanckpumnus.
Tpauncnsuusa. Mytanuu. [Ipaktuueckas padota «['eH — HHCTpYKIUS 1O COOPKE KIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckas padora «Myrtamuss Ha OyrepOpojie
(J1r060i 00BEKT M3 TpeAbIayIIei padoThl, TIe¢ U3MEHEHHE WHCTPYKIIMU TMPUBEIET K
M3MEHEHHIO BHEIIHETO BUa OOBEKTa)».

OddexT OyThUIOUHOTO TOPJBIINIKA M TeHETHYECKoe pa3zHooOpazue. UTo Takoe
reH0aHk? 3adeM COXpaHATh I'€HETHYEeCKHEe pecypchl pacteHuil? OCHOBHBIE CIOCOObI
COXpaHCHHUsI TCHETHUECKUX PECYPCOB pacTeHuH (ex situ u in Situ).

3nauenue pabor H.M. BaBunoBa. 3akOoH TroOMOJIOTHYECKUX PsioB. LleHTpHI
MPOUCXOXKICHUS KyJIbTypHbIX pacteHnunt H.M. BaswioBa u ILM. JXXykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HATUX CTOJIaX (GPYKTHI/OBOIIH/3TIaKK.

OcHoBHBIE MeTonbl cenekuuu. [ ubpunuzarnus. dopmbl otdopa. OcHOBHBIE
HANIPABJICHUS CENIEKIIUU: YIYYIICHUE ypOKAMHOCTH, YCTOMUMBOCTA K OMOTUYECKUM U
abumotndeckuM ¢akropam. IIpakTudeckas padota «BreipamuBaem ropox. Kak mposectu
CKpEILIMBAHUE y TOPOXay.

Ecte mu xu3Hp B mipoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX pPAaCTCHUH.
UccnenoBarensckas pabota «BeipamuBanue pacteHuil B mpoOupke» (MOKHO
BOCIIOJIB30BATBCA PE3YJAbTATAMUA NPEABIAYIINX JKCIEPUMEHTOB MO COCTABIICHUIO
MUATATEIbHBIX PACTBOPOB JI PACTCHHUIN).

Kak  gemoBek  moxker  momupummpoBaTh  pacteHusi?  ['eHeTrmueckoe
penaktupoBanue. CoOBpeMEHHbIE  MOAXOAbl W JOCTHXKEHHS  T€HETHYECKOIO
penaktupoBaHuss  pacteHuil.  IIpakTuueckas  pabota  «I'€HOMHBIE  HOXKHHIIBI
(MmonenmupoBanue padotel cucreMbl CRISP-Cas).

7. Pacmumensnas npooyxkuus. (8 uacos)
Hanzemuble u nmoazemubie opranbl pacteHuil. [loOer u Bugon3MeHEHHBIN mooer
pactenuii. CriocoObl pa3MHOXKEHUSI PACTEHUH.
[lonsiTue o0 KkauecTBe MpOAYKTOB nuTaHus. [IpoOiieMbl KOHKYpeHIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUSI C UMIIOPTHBIMHU. JIOTHCTHKA TOCTABKU U CPEJICTBA



COXpaHEHHUsl MPOAYKTOB THUTaHusA. [lpakTuueckas pabora «llpemgenbHo aomycTHMBIE
koHreHTparuu (IIJIK) 1 Metonbl KOHTpoJsi GE30MACHOCTH PACTUTEIBHBIX MPOTYKTOB
TUTAHUS.

Mukpo3seneHs: MoJae3HOCTh U TexHoJorus. MccnegoBarennckas padora «OreHka
KauecTBa BBIPAILIEHHON MUKpPO3€eJIeHU» (JTU00 CBOS, TMOO U3 Mara3uHa).

XUMUYECKHHA aHanm3 POAYKIIHH. OCHOBBI CHEKTPOPOTOMETPHH.
[Hotenumomerpusi. Xpomatorpadus. [Ipaktuueckas pabora «MeToabl OLIEHKH KauecTBa
pPaCTUTENBHON MPOAYKIMU: XpaHEHHWE W COXPAHHOCTh TMUTATENBHBIX BEHIECTB» (10
JIOCTYITHOMY O0OPYIOBaHUIO).

HccnenoBarensckas pabora «Ompenenenue ButamuHa C MeToaoM 0OpaTHOTO
TUTPOBAHHUS B IUI0/IaX HA Pa3HOM CpOKe (crioco0e) XpaHEHUs».

Monyan «bruorexHosorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozusa (4 uaca)

[TonsiTue OWOTEXHOJIOTHU. 3aueM 4YeJIOBEKY OHOTEXHOJOTMH, B YeM UX
IPEUMYIIECTBO Mepe]] XUMUIECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTHUH:
IIPOMBIIIJIEHHBIE MUKPOOPTaHU3MBI, KJIETKH W TKAaHH PACTECHUM, )KUBOTHBIX M YEJIOBEKA,
Oounokaranuzaropsl. [Ipakrtuueckas paborta «lIpumepsl npUMeHEHHS] OHOJOTUYECKHUX
00BEKTOB B TBOEH KM3HN».

Coipbe i OMOCHHTE3a W OIIEHKa ero OWOJIOrHYecKoi 1eHHOCTH. OCHOBHBIE
UCTOYHUKH yTiepoja, aszora, ¢ochopa, MUKpOdJIeMEHTOB. lccienoBaHue HOBBIX
MCTOYHUKOB CHIpbs (BKJIIOYasi BOMPOCHI €r0 MpeaBapuTesIbHON 00paboTku), paspaboTka
HOBBIX TNMHTATEIBHBIX CPEl, B TOM YHCIIC BKIIOYAIOIUX OUOCTHUMYISTOPHI M JIPYTUe
AJIIEMEHTHI YIPABICHUS M ONITUMU3AIMH TIPOLIeCCOB OMOCHHTE3a. MeToabl ONTUMHU3AIINN
MUTATENbHBIX CPE/I.

2. Mukpobuonozusa (12 uacoe)

[lonoxkeHre NOPOKApUOTOB B CUCTEME opraHudyeckoro wmupa. CrpoeHue
OakTepuanbHol KiIeTku. Knaccudukamus 6akrepuit. Mopdonorus 6akrepuii. [Ipocteie
U CIOXKHBIE METOABbl OKpamuBaHus Oaktepuil. Dusnonorus OakTepuil: NHTAHHE,
JBIXaHUE, POCT M Pa3MHOXKEHUE. 3HAKOMCTBO C JJOMEHOM Apxeu (3KCTpeMO(UIBLHOCTH,
ocobeHHOCTH cTpoeHHs KieTku). JlaboparopHas pabora «DUKCHUPOBAHHBIE TIpeTapaThl
Oaktepmit. Ompeneneare (QOpPMBI  MPEIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCIIONIB3YS. TPOCTOM MeTom okpacku» JlaboparopHas pabora «OmnpeneneHue THIa
KJIETOYHOI CTEHKH METOJIOM OKpaiuBaHus no ['pamy» (Ipu HaIU4YUKU pEaKTUBOB).

MosnouHokucioe u crnupToBoe Opoxkenue. DotorpodHble U XEeMOTPOhHBIE
Oaktepuu. Kunernueckoe  omucaHue  mporecca  pocTta  MUKPOOPTaHU3MOB.
OKCroHeHIIMallbHasi ~ Mojenb  pocta. KuHernka rubenu  MUKPOOPraHU3MOB.
Jlaboparopnas padorta «IIpuroropineHue NpuKU3HEHHBIX MPEMAPATOB MOJTOYHOKHUCIIBIX
OakTepuii».



[TaTorennsle 6akTepun. YymHas najodyka U YepHasi CMEpTh, OOTYIN3M, CTOJIOHSIK,
TyOepkyne3. ctopust 60pp0bI ¢ OakTepuanbHbiMU HHPekuusaMu. JlabopaTopHas padbora
«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». Jlaboparopnas pabota «BeineneHue yucToi
KyJabTypbl OakTepuil. MeTton pa3BeneHuii. MeToa  HCTOIIAIOMIETO — HITPUXay.
JlaboparopHasi pabora «Mopdomorudeckas XapakKTepUCTUKA BBIJACICHHOM YHUCTOU
KyJbTYpBI: XapaKTEPUCTHKA KOJOHHUH, PopMa OaKTEpHil, TUIT KIIETOYHON CTEHKUY.

Boiina GeckoHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3mbl NeHCTBUN
aHTUOMOTUKOB. MEXKIEeTOUHas KOMMYyHUKauus Oaxkrtepuil. UYyBcTBO KBOpyMa.
JlaGoparopHast pabotra «CpaBHEHHME pOCTa MHUKPOOPTaHM3MOB Ha Yallke 0e3 U C
noOasnenus aHtTuOMOTHKOBY MccnenoBarensckas padorta «lloMck MHUKpOOpPraHU3MOB
o0JaaronMX aHTarOHUCTUYECKONW aKTUBHOCTBIOY.

[Ipumenenue Oaxtepuii yenoBexkoMm. KuHeTmueckoe omnucaHue OHOCHHTE3a
OPOJYKTOB MHUKpoOpranuzMamu. bakrepuu, KOTOpble MOTYT paszjararb IUIACTHUK.
UccnenoBarensckas pabora «Bolfenenre MOJOYHOKUCTBIX OaKTEpHil, HCCIIeJOBAHUE UX
AKTUBHOCTH».

Mukpoopranu3Mbl B arpoOHOTEXHONIOTH. VICKyCCTBEHHbBIE acCOLMAIIMK PACTEHHI
¢ Mukpoopranusmamu. MccnepoBarenbckas pabora «Beiienenne O0akTepuil mosie3HBIX
IJI. pACTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuomexHoocuu (niecHesvle 2puosl,
oposcrcu, 8600opocau) (12 uacos)

[1necHeBbie rpuOBI MPOAYLIEHTH OMOJOTUYECKHA AKTUBHBIX BEIIECTB.

OO6miast xapakTepuCTHKa APOXOKEH caxapoMmuileToB. McTopusi HMCIOIB30BaHUS
TPOXOKEH B TPAIUIIMOHHOW OMOTEXHOJOTHHU. TEeXHOJIOTHY BUHOACIHUS U XJIeOOICUCHHS,
CIIeNIMAIM3UPOBAHHBIE PaChl APOdOKEH. MeTabonm3M Jpoxokei. Peakius cnmupToBOTO
opoxenus. JlaboparopHas pabora «llomcder kieTok Ipoxkeid B kamepe I opsieBay.
JlabopatopHas pabora «OOHapyKEHHE MPOTYKTOB CIHPTOBOTO OPOKEHHUS: ITHUIOBOTO
CUpTa W YIJEKUCTIOro razay. llomydeHwe BTOPUYHBIX METAOOIHTOB B JPOXKKAX.
Jpoxoku Kak MpoyleHThl OnoTorauB. [lomydeHne meneBbx 0eIKoB B IPOKKAX.

Oc00EHHOCTH BETE€TAaTUBHOTO M TOJIOBOTO Pa3MHOXKEHHS Y JIPOXKKEH, 3HAUCHHUE
W3y4YEeHUST MHUTO3a M LHUTOKHHE3a I ONTUMH3ALMU MPOLECCOB KYJIbTUBHUPOBAHHUS
JPOKKEBBIX ITAMMOB, TOHUMAHHUSI IPUYUH MATOTEHHOCTHU JIPOXIKEH U rpuOOB, MOUCKA
MuieHerdn QyHTHUIUAOB W pa3pabOTKM  HOBBIX JICGKAPCTBEHHBIX IPENapaTosB.
JlabopatopHass pabora «HaOmromeHune  pa3MHOKEHHS — APOAOKEBBIX  KIIETOK.
[Ipaktuueckas pabora «llomydenue TBopora u Kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
O0aktepuii». Ilpaktuueckas padora «OCHOBHbIE BHJBI KBaca M HMX XapaKTEPUCTHKA»
«IpoxoK M MOJIOYHOKHUCIIbIE OaKTEepUH, MPUMEHSIEMblEe JiS MPOU3BOJCTBA KBaCay.
[IpakTtuueckass pabota «CpaBHUTEIbHBIA aHAIU3 Pa3BUTHUS APOXKKEH B a’dPOOHBIX U
aHa’poOHbIX ycnoBusx». IIpaktuueckas pabora «MeToabl OLEHKH CBOMCTB



xJe00meKkapHbIX JApoxoked. OCOOCHHOCTH NPUMEHEHUS MPECCOBAHHBIX, CYIICHBIX M
WHCTaHTHBIX ApOoxkei». VccnemnoBaTensckas padora «BimsHue (QU3MKO-XMMUYECKHX
(akTOpOB Ha KayecTBO OMOTEXHOJIOTMYECKON MpPOAYKIHUH (KBac, kedup, cbip, Xjed u
. )».

Bomopocnu — mepcreKTUBHBIA OOBEKT IJIsl TMPOHM3BOJICTBA OCJIKA M YIJICBOIOB.
brotexHoNOrnYecKre METOJbl OYUCTKU TBEPIBIX, JKUIAKUX OTXOJOB M ra3000pa3HbIX
0TX0/10B Mpou3BoACTB. CTouHbIe BOJBL. CXEMBI OYUCTKH. BHOPUIBTPHI, ad3pOTEHKH,
METAHTCHKH, OKCUTCHKH. AKTHBHBIH HMJI M BXOJSIIME B HEr0 MHKPOOPTaHU3MBIL.
Hcnonp3oBanue BOJOPOCIIEH B OUMCTKE CTOYHBIX BOA. MccnenoBarenbekas pabora
«Bnusiaue ¢pusnko-xummnueckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacoes)

HacnencTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIC CBOWCTBA JKHUBBIX OPTaHHU3MOB.
N3menunBocTh. Buasl m3MmeHumBOCTh. IlpakThdeckas pabdora «MoaudukanroHHas
U3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBa)».

I'en — wMaTepuanbHBIi HOCHTENIb HACJICIACTBEHHOCTH H  HM3MCHYHBOCTH.
HyxnenHoBbie kuciaoThl. Jlokanu3anus reHETHYEeCKOro MaTtepuana B KieTke. Jlenenue
kierok. Perumkanus JITHK. OcHoBHas qormMa MoJieKyJIsspHON Ouosioruu. TpaHCKpUIIHS.
Tpancnsuusa. Mytanuu. [Ipaktuueckas padota «['éH — HHCTPYKIUS IO COOPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakThuueckas pabora «Myrtamuss Ha OyrepOpojie
(;mo0oit 00BEKT W3 MpeAblaylield paboThl, Te U3MEHEHHWE WHCTPYKLUUM TPUBEIET K
M3MEHEHHIO BHEIIHETO BUa OOBEKTa)».

5. Bupyconozus. (6 uacoe)

[TonoxeHune BUPYCOB B cUCTEME OpraHndeckoro mupa. CTpyKTypa U XUMUYECKUN
coctaB BHpycoB. Knaccudukanus BupycoB. Pemnpoaykums Bupycon. IIpocmoTp
JOKYMEHTAJILHOTO (priibMa 0 BUpYycCax.

Bupycs - Bo30ynutenu nnhexkiimonasix 6one3neir. OnkoBupychl. bakrepuodaru:
CTpoeHHue, CBOWCTBa, NpumeHeHwe. [IpakTtuyeckas pabota. «MeTon pas3BeICHHIN
[Ipaktuueckas padora. « TurpoBanue 6akrepruodaroBy.

buonornueckne MeTo 1 60pHOBI C BUPYCaMHU.

6. I'ennas unscenepus u 6uomexnonozuu. (8 uacos)

OcHoBBI TeHHON nHXkeHepuu. Bektopa. Crenuduueckne dhepmMeHTh OaKTepuu.
[Ipaktuueckas pabora «DHIOHYKIIEA3bl PECTPUKIMU (paboTa C HYKICOTHIHBIMU
MOCJIEA0BATEILHOCTIMU Ha OyMare).

buotexHonorun npoaykiuuu OENIKOB B OaKTEpUATIBHBIX KyIbTypax. JJocTuxeHus
T€HHOUN MHXEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cuctema aJanTUBHOTO HWMMYHUTETa OaKTepud W apxei.



[TpakTrdeckas padora «I'ennbie HOxHHLBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenns ' MO. Urpa-nuckyccust «Belurpail TpaHT Ha CO3/1aHHE
I'MOp».

7. Buomexnonozuu 6 scueomuogoocmee (8 uacos)

JlomecTuKalusi OCHOBHbBIC JIOMAIIIHUE KMBOTHBIC; COBPEMEHHbBIEC IKCIIEPUMEHTAX
M0 JIOMECTHKAIIUK KUBOTHBIX (JIUCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka bensena). Jluckyccusi «/lomectukanusi, Bce U PACTCHHUS U KUBOTHEHIE,
KOTOpBIE XUBYT PSAJOM C YEJIOBEKOM KM OJOMAITHUBAIOTCA? MOXHO M CUHMTaTh
TapakaHa OJJOMallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJII B YKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUS AMOPHOHOB,
XUMEpHBbIE  KUBOTHBIE, KJIOHUpoBaHue. [lpakTuueckas pabora «MeToauka
KJIOHUPOBaHUs (MOJIeTMpOBaHKE Ha Oymare).

OcHOBHBIE 0O0JIE3HU J>KMBOTHBIX U POJIb TATOTC€HHBIX MUKPOOPTAaHU3MOB M
Mapa3uToOB B PA3BUTHUHU 3a00JICBAHUN JIOMAIIIHUX )KUBOTHBIX U OCHOBHBIX MepaxX 00PhOBI
C HUMU; POJIb TOJIC3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lonoxkurenbHoe
¥ T000YHOE (OTPHIIATEILHOE) BO3ACHCTBUHY AaHTUOMOTUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; €I W 3aJa4d BETEPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IpENnapaTosB.
[Ipaktuueckas pabora «CocTaBieHHe palloOHa MUTAHUS KUBOTHOTO, PACYEeT Pacxo10B
Ha coaepxkanue». MccnenoBatenbckas pabora «OIlleHKa KayecTBa MOJIOYHOU
IPOIYKITU.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoe)

OcHoBHBIE MeTONbI cenekuuu. [ ubpunusarnus. Popmbl oTO60pa. OCHOBHBIC
HAIIPABJICHUS CEJICKIUH: YIYUIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abumotndeckuM (pakropam. IlpakTrueckas pabora «BreipamuBaem ropox. Kak nposectu
CKPEIIMBAHUE y TOPOXa».

OCHOBHBIE TOJXOJbI CEJCKIIUM W OHOTEXHOJIOTMH KYyJbTYPHBIX pacCTCHUH,
['ubpuauzanus, otnaneHHass TUOpPUAM3AIUS, WCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcpopMalus, MyTareHe3, T€HETHUECKOE pelakTupoBaHue). McTopus cenexiuu B
Poccun u Mupe, ucTopust pasBUTHS BAXKHEUIIUX COPTOB KYJIbTYPHBIX PACTEHUM.

Kax uenoBex Mmoxxet monuduimpoBats pactenus? ['eHHas MHXCHEPUS paCTCHUN:
UTto Takoe reHeTMYecKas HHXXEHEpPHUs pacTeHHi. TpaHCreHHble pacTeHus. MeToabl
nonyuernsi. OOpa3zoBaHue OIMyXoJiel y pacTeHi. ArpobakTepuanbHas TpaHChopMaIus:
Ti-mnasmuasl. I'ensr T-JTHK. MonekyIspHO-T€HETUYECKHUE MEXaHU3MbI
tpancopmanuu. ['eHerndeckoe penaktupoBanue. COBpEMEHHbIE TMOJAXOIbl U
JOCTH>KEHUSI TEHETUUYECKOTO pelakTupoBaHusi pactenuil. IIpaktuyeckas padora
«["eHOMHBIC HOKHUITBI (MoIeTHpoBaHue padboThl cuctembl CRISP-Cas).

Ecte nu  xu3Hp B mnpoOupke? bBHOTEXHOJOTUS KYJIbTYPHBIX pPACTCHUM.



UccnenoBarensckast pabota «BbIpamuBaHue pacTeHHid B NpoOUpKE  (MOXHO
BOCIIOJIB30BAThCSl  PE3yJIbTaTaMU MPEABIAYIIUX HKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB JJIsl PACTEHUI )».

Mopyab «MousiekyJsipable 0CHOBBI (usnoiorun u papmakosorum» 9 Kiace
(68 yacon)

1. @uszuonozuueckas xumusn. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBHble (hopmbl
KHCJIOPOJa, UX MOJTy4YeHUEe, HEUTpaau3anus.

MakpodsJeMeHThI: MPOIEHT COJACPKaHHUS B OpraHu3Me, BhITIONHSAEMast (yHKIIUS,
cojepkanue B mnpoaykrax nutanus. Ca2+ - cBsa3bIBaromue OCJIKU, JIETIOHUPOBAHUE
KQJIbIUSA, PETYJAIUS YPOBHS KaJbI[MAd B OpraHU3MeE: TOPMOHBI MoYek. Mg — cTpoeHue
xJiopodusia, €ro aKTUBAIUS COJTHEUHON YHEPrueH.

MUKpPOSJIEMEHTBI: B KaKHX MOJIEKYJaX COJIepXKATCs, BBITIOIHsAEMas (yHKIIHS,
colepkaHue B MpoAyKTax nutanus. [locnencTBus nepeao3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBaumBaeMble THUIIBI COCIWHECHHH Kene3a. [ eMompoTenHbI, TeMOIMAaHUH,
muToXxpoMbl. CU — ycBOEHHWE M TpaHCIOPT Meau. benku, coaepikame Meb.
[TaTonornueckue cuaapombl MeHnke u BuibcoHa, cBA3aHHBIE ¢ META0OIM3MOM MEJIH.

Tokcuunble 3nemeHThl llepuonnueckoil cucteMsl JUisi opraHu3Mma. BiusHue
HEJOCTaTKa MaKpO U MUKPOAJIIEMEHTOB Ha KUBbIE OPTAHU3MBI.

UccnenoBarensckass ~ pabora  «KonmuuecTBeHHas  OLIGHKAa  COJEPKaHUS
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B MUIIEBBIX MPOIYKTAX)

XKupsl. 3abo1eBaHus YEIOBEKA, CBA3AHHBIE C HAPYIICHUSIMH XHPOBOTO OOMEHa.
JlncnunuaeMun.

VYrneBoasl. 3aboyeBaHUsl YENOBEKA, CBSA3aHHBIC C HAPYUICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIil 1ua0OeT.

benku. Ctpoenue. 3aboneBaHns YeIOBEKA, CBA3aHHBIC C HAPYIICHUSIMH OCITKOBOTO
oomena. Oynkiun 6enkoB. @epmentsl. Mexanusm aeiictsus. Kimaccsl pepMeHTaTHBHBIX
peakmuii. Kodepmentol. Ilpaktuueckoe 3anarne «KadecTBeHHBIE peakIuM Ha
opraHudeckue MoJeKynb». [Ipaktudeckoe 3ansatue «JleHatypamust  OeTKOB»
IIpakTnueckoe 3anaTue «M3ydeHne akTUBHOCTH aMUJIAa3bI».

Butamunsbl xupopacTBopumsele, BojgopacTBopumble. [IpeBpanieHne BUTAMUHOB B
aKTUBHBIE (HOPMBI KOYPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI META0OJWYECKUX peakinil. buosHepreTnyeckne MPOIECCH.
I'mukonuz. [Huxn Kpebca. [lens mepeHoca 3eKTpoHOB. OKHUCIEHUE JKUPHBIX KHUCJOT.
Karabanmu3sm amuHOKHCIOT. [mokoHeoreHes. CuHTE3 yIJIEBOAOB, OEJIKOB, >XHPOB.
Metabonmutudyeckue 3ad0oneBaHusa. Ilpaktuyeckoe 3aHsaTHe «Pemenue 3amad  Ha
SHEPreTUYEeCKU OOMEH.

Knerka. [lonsitue memOpansl. OyHnkinun MemOpad. Buabl TpaHcnopta B KIETKY.



MeMOpanHble OpraHoujpl. 3a0ojieBaHMsI CBA3aHHBIE C HapyUIeHHUEM padOThI
MeMOpaHHBIX OpraHeili, OOJE€3HH HAKOIUIEHHs. THUIMbl KOHTAKTOB MEXIY KJIETKaMH.
3HauYeHUE MEXKJIETOYHOM KOMMYHHUKAIMU JJi1 3J0pOBbs opraHusMma. [Ipakrtuueckoe
3ansTHE «/lnanus (kiaeTouka Tpayoe)».

Anpo. VYpoBHM  ymakoBKM ~ XpoMmaTuHa.  XPOMOCOMHBIE  TEPPUTOPUM.
HemeMOpaHnHbie OpraHoubl.

2. Monexynapuas ouonozus. (20 uacos)

OCHOBHBIE BeXU Pa3BUTHUS MOJICKYJISIPHON OHUOIOTHH.

HyxknennoBsie kucnotel. OCHOBHBIC MPUHIUIIBI cTpoeHUs. [IpakTrdeckas paborta
«Beiienenne JIHK w3 OGananax». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenaparoB JHK ¢ nomoibio
criekTpodoToMeTpuny (IIPU HATUYUKU 000PYIOBAHUS).

Martpuunbie cuHTE3bl. Perniukanus — OCHOBAa KJIETOYHOIO JesieHus. [IpuHIuIbI
permukamnuu. [Ipaktuueckas pabora «PennukaTuBHAs MaliuHa (UTpa-IeMOHCTPALINS ).
[Tpaktuueckas padota «I1LP (Monens ammmudukamnus Ha Oymare)y.

Myrauuu. Yro BbI3bIBacT n3MeHeHus B ctpoenuun JHK. [Ipununnel penapaunm.

Tpanckpunuus. [IpakTudeckas padota «Cuna mpomMoTopay.

I'enetnueckuit kox. I[lpaktuyeckas paborta «PemieHue 3ajady Ha TE€HETUYECKUIA
koa» Tpancnsanus. [Ipaktudeckas padota «DoNIUHT OEIKOBY.

Opranuzanus reHoma BUPYCOB I[IpOTMBOBUpPYCHBIE CpPEINCTBA, MEXAHU3MBI HUX
JIEHCTBUA.

Opranuzanus reHoma OaxTepwuit AHTHOaKTEpUATBHBIC Mpenaparsl.
UccnenoBarensckas pabora «PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUiD»

Opranuzanus reHoma 3ykapuoT ['eHomHoe pepaktupoBaHue. [IpakThueckas
pabota «PaboTa B COBpeMEHHBIX reHeTHUYECKUX Oa3ax maHubIX. IIpoBemenue In silico
aHaJIN3a [OCJIEI0BATENILHOCTEN TEHOBY.

3. @apmaxonozun (28 uacos)

[lonsitue o nexapctBax. IIpuHIMIBI MOAX0AAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojsl. MccnemoBarenbckas pabota «IKCIEPUMEHTHI TI0
ONPEAECIEHUI0 TOKCUYHOCTH BELIECTB HA APTEMUIUSIX).

ITytu BBenenus JIC. dapMakoKMHETHKA JIEKAPCTBEHHBIX BeLIECTB. BcackiBaHue
(abcopOums) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBAaHUS. TPaHCIIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHpl u Oenku nepBoit ¢as3sl Onorpanchopmaruu. [yt BeIBeIeHUS TEKapCTB
W3 OpraHusMa. OKCkperuss u dsauMuHauus. [eHbl u  Oenku  BTOpoil  dasbl
ouorpancpopmaruu. PapmakonuHamuka. [maBHoe W 1MOOOYHOE, PE3OPOTUBHOE U
MECTHOE, MPSAMOE, HEMPSIMOE U peIIEKTOPHOE ECUCTBHE.

Buner B3aumoneicteus nekapctB. CHHEPTM3M M aHTarOHU3M IIPU COBMECTHOM



JNENCTBHUM JICKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBIM cUTHAIMHT. THUIBI KJIETOYHBIX peuentopoB. MemOpaHHbIE:
MOHHBIE KaHaJIbl, KATAIMTUYECKUE U COMpsKeHHble ¢ (G-0enkaMu; BHYTPUKIETOUYHbBIE:
LUATOIUIA3MATUYECKHE U AIEpHbIE. MeXaHU3MbI TUTaHA-PELENTOPHOTO B3aUMOEHCTBUS.
CenekTuBHOCTh (M30MpATENBHOCTb) JEUCTBUS, CBSI3b «XUMUYECKas CTPYKTypa —
(apmakonoruueckasi akTUBHOCTb BEILIECTBY.

PapMaKOIOTUYECKOU MOAYJIALMUA CUHANTUYECKOW XOJMHEPIrHYECKOW Iepeaayu.
MounekynsipHblii  MEXaHU3M JeWcTBUS U (apMakoJIOruyeckue cBoictBa M-
XOJIUHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapenogo0HbIX CPEACTB.
@apmakoJOTHYeCKass  peryyisluss  aKTUBHOCTH  aJPEHEPrM4ecKOro  CHHarca.
AJpEeHOMUMETUKH, aipeHOOIOKATOPhI, CUMIATONUTUKH. [IpakTHueckas padbora
«BnusiHue anpeHannHa Ha cepAeUHbIe COKpalleHus (MporpaMMHOE 00eCTIeYeHUE)».

MonekynsipHas (apMakojIOrusi aHTHAUIEPrUYEeCKUX CpeAcTB. | 'McTaMHHOBBIE
pEeLEenTOphl: TUIBI, MOJEKYJspHas opraHu3anus. CraOunuzatopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M JI€UCTBHS, OCOOCHHOCTH KIIMHUYECKOTO MPUMEHEHUS,
TOYKH MPUIIOKEHUS IEUCTBUS MHTUOUTOPOB JTUIUAHBIX MEAUATOPOB.

MexaHu3M JEWCTBUS M NMPUMEHEHHUE MPENApaToB, CTUMYIHPYIOMIHUX MPOLECCHI
uMMmyHuTeTa. dapmakosoruyeckas XapaKTEpUCTHUKA WHTEPJICUKUHOB: IOJYYEHHUE,
MEXaHM3M JIelcTBUs, TpuMeHeHre. OCHOBBI MAaTOPU3UOIOTHU OCTPO(ha30BOTO OTBETA,
Menuanus BocnaneHus. MoJIeKyJIsIpHbIA MEXaHU3M NPOTUBOBOCIAIUTEIBHOIO IEHCTBUS
[JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTENIBHBIX  CPEICTB.
[Ipaktuueckas padora «l'HcToNOrnuecKkue mpemnaparbl UIMMYHHOU CUCTEMBI.

[TonsTe 0 HapKO3€ M HAPKO3HBIX Ipenaparax. KiIeTouHblii 1 HEPBHBIA HAPKO3.
DapMaKoIOTHUECKAsT XapaKTEPUCTHKA OTACIBHBIX TIPYNI HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTH NEHCTBUS Ha LEHTPaIbHYIO cucTemy. [Ipaktudeckas padora
«l'ucTomornueckue npenapaTsl HEPBHOM CUCTEMBI».

Oduznonornueckuii coH; ¢aszbpl cHa. Buael Hapymenuit cHa [lonstue o
MEMKAMEHTO3HOM CHE U CHOTBOPHBIX ITpenaparax (TMIMHOTUKAX).

MouekynsipHble acnekTsl Houuuenuuu. OnuaTHele pEeenTopbl, MX THIIBL.
OukedanuHbl ¥ S3HAOP(UHBI - SHIOTEHHBIE JTUTAHIbl OIMATHBIX PELENTOPOB.

AHTUTICUXOTUYECKOE JEHCTBUE, BIUSHUE Ha (QYHKIUIO SKCTPAMPAMUTHON
CHUCTEMBbI, YMOLIMOHANBHYIO c(hepy, PBOTHBIN LEHTP, apTepUaNbHOE NaBJICHUE, LIEHTP
TepMOpErysiunund. MOJIEeKyIIpHbIE MEXaHU3MBbI JE€HCTBUS HEUPOJIENTUKOB, BIMSHUE HA
10 aMHHOBBIE, CEPOTOHUHOBBIE, aIPEHO- U THCTAMUHOBBIE PELIETITOPHI, UX IEUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCNOHMPOBAHUE TKAHEBBIX MOHOaMUHOB. [loTeHiman-
3aBUCUMBbIE HATPHEBBIE KAHAJIBI KAK MUIIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTMOMPOBAHUS MOTEH[MAI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMHM.
[Ipaktnueckas pabora «Kapra skcnpeccun a0()aMHUHOBBIX W CEPOTOHMHOBBIX
pelenTopoB B Mo3re Mbliei». MccnenoBarenbckas padbora «IloBeaeHueckue TeCThl Ha



peiokax Danio rario. Csemio-temHas kamepa». MccaemnoBarenbckas —pabota
«IToBenenueckue TecTsl Ha pbiOKax Danio rario. OTkpbiTOoE nosie». MccnenoBarenbekas
pabora «[loBeneHueckue TecTsl Ha ppiOKax Danio rario. CtaiiHoe MoBEICHHUEY.

Monyab «MoJiekyJisipHbIe 0CHOBBI cesiekium» 9 kiacc (68 uaca)
1. Monexyaapuas ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHUS MOJIEKYJISIPHON OHUOJIOTHH.

HyxkneunoBsie kucinoTel. OCHOBHBIE MPUHIUIIBI cTpoeHUs. [IpakTyeckas paborta
«Beiienenne JIHK w3 OGanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenaparoB JHK ¢ mnomoibio
criekTpodoToMeTpuny (IPU HATUYUHU 000PYTOBAHHS).

Martpuunbie CMHTE3bI. Perniukainuss — OCHOBa KJIETOYHOro jaesneHud. [IpuHIiumnb
pertukanuu. [Ipaktuueckas pabora «PennukaTuBHAs MaliuHa (UTpa-IeMOHCTPALINS ).
[Tpaktuueckas padota «I1LP (Monens ammmudukamnus Ha Oymare)y.

Myrauuu. Yto BbI3biBacT n3mMeHenus B ctpoenuu JHK. [IpuHuunnel penapauum.

Tpanckpunuus. [IpakTudeckas padota «Cuna mpomMoTopay.

I'enetnueckmii kon. IlpakTtuueckas pabora «Pemienuwe 3agay Ha TEHETUYECCKUM
koa» Tpancnsanus. [Ipaktudeckas padota «DoNIUHT OEIKOBY.

Opranuzanuss reHoma BUPYCOB I[IpOTMBOBUpPYCHBIE CpPEICTBA, MEXAHU3MBI UX
JIEHCTBUA.

Opranuzanus reHoMa OaxTepuit AnTHOaKTEpHATbHBIC IIperaparsl.
UccnenoBarensckas pabora «PacrpocTpaneHne aHTUOMOTHKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzaius reHoMa 3ykapuoT ['eHoMHoe penakTupoBanue. [IpakTuueckast pabota
«Pabota B COBpeMEHHBIX TeHeTHYCCKUX 0azax naHHbIX. [IpoBenenue In silico ananuza
IIOCJIEA0BATEIILHOCTEN T€HOBY.

2. Monexynapnote ocnoewt cenemuxu (20 uacos)

[Ipenmer reneruku. KpaTtkas uctopuss  pa3BUTHS  IPEACTABICHUSA O
HACJIEICTBEHHOCTH.

OT rena K npuU3HaKy: Kak packpacutb koTa. UYto Takoe npusHak? IIyTh OT rena o
npusHaka. Myranuu. Ajmenu. ['eTepo3urotsl U TOMO3UTOTHL. JOMUHaHTHBIE U
peueccuBHble aymenu. PoneBas wurpa  «Asymenw». MccnenoBaTenbCKUA  ITPOEKT
MyTareHnnbie GaKkTOpHI.

I'ensl cTposT opranusM. BrirodeHwe W BBIKIIOYEHHE OONBIIOT0 Habopa TeHOB.
Kak kieTku moHMMaroT, Kakue TeHbl JOJKHBI padoTaTh. PoneBas urpa «Cyab0a KIETKW.
I'enbi-nepexntouarenu. [IpakTuueckoe 3aaanne « AJITOPUTMBI 1T KIETOK.

JIuckpeTHOe HaCIEOBAHME IPU3HAKOB. 3aKOHBI MEHIeNs: OJWH T€H - OJWH
npu3Hak. CxeMa cKpeluBaHus. 3aKOH €IMHO00pa3usi THOPUJIOB MEPBOrO MOKOJCHUS.
[IpakTrueckoe 3ananne «EgmHooOpasue mepBOro MOKOJEHHsS». 3aKOH pacUIeIICHUs



IIPU3HAKa BO BTOPOM IoKoJeHuH. [Ipaktndeckoe 3amanue «Pacuierienne Bo BTOpOM
nokoneHum». MccnenoBaTenbCKuil NPOeKT «3akoHbl ['. MeHens B SKCIEPUMEHTE.

3akoHbl MeHes: HECKOIBKO F€HOB - HECKOJIbKO MpU3HaKkoB. Jurudpuanoe
ckpemmBanue. HesaBucumoe pacxoxkaeHne xpomocoMm. IIpakthueckoe 3amaHue
«Pemertka [lennera». CuemieHHOE HaclIeJOBaHNUE.

B3aumopelictBue reHoB. AJenbHOE W HeawienbHoe. [IpakThueckoe 3aHATHE
«B3auMoeicTBUS reHOB (MOJENMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Onpenenenue nona. [lonossie xpoMocombl. CaMmiibl U caMKu. BiiusHue ¢pakropos
OKpy)Karouie cpeapl. XpOMOCOMHOE ormpeneneHue mnona. [logoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnegoBanue, cuersieHHoe ¢ nojgom». [IpoOiema
JOTOJIHUTENBHON X-XPOMOCOMBI Y )KEHIINH. TpeX1BETHBIE KOIIKH.

3. Monexynapusie ocnosut cenexyuu (28 uacos)

I'enbl B monymsinusx: Beqrkoe paBHoBecue. [lomymsmus. YacToTel BCTpeuaeMoCTH
npu3HaKa u ayuiens. YpaBHenune Xapau-BaitnOepra. [Ipaktuueckoe 3aganue «HacToTs
ajuienield, TeHOTUNOB W  (eHoTnmnoBy». lcciaenoBaTenbCKUi TIPOCKT  «AHAIU3
TE€HETUYECKOW CTPYKTYphI OMYJISILIMK (Ha OCHOBE 3aKOHA Xapau-Balinbepra)».

[lomynsuuu MEHSIOTCA: YMCIEHHOCTh, MUTpALMsl U BBIOOp cympyra. DakTophl,
KOTOpBI€ BBIBOJST TOMYJSIIIUI0O W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTDH
nomynsiiuu. Poneass wurpa «3ddext ocnoBatens». PoneBas wurpa «3ddekr
OyThUIOUHOTO TopibimKay. [peid reHoB. Myranmuu. Heciywalinoe ckpeniuBaHue.
Mzomsamus.

[Tonymsiiun  MEHSIIOTCS:  ©€CTECTBEHHBIM — oTOOp.  MexaHusm  JeHCTBHS
ecTecTBeHHOro oTOopa. JBrmkymmumii oroop. Ponesas urpa «EcrecTBeHHBIN 0TOOP.

MonaudukannonHas U3MEHYUBOCTb. Crartuctuueckue OCOOEHHOCTH
Moau(GUKAITMOHHON M3MEHUYHMBOCTH. MccienoBaTenbckue paboTel «MonudukarmoHHas
M3MEHYMBOCTb PACTEHUN B MPEJIEJIaX BALIEr0 MECTA )KUTEIbCTBAY.

HacinenoBanne KONMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHbIE MPU3HAKMU.
CpenoBast u3MEeHYMBOCTH npu3Haka. KoadunmeHnt Haciemyemoctu npu3znaka. OTBET Ha
ot6op. [louck reHOB KOMMYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uun. [TomTHOr€HOMHBIN aHAIU3 aCCOIUALUN.

«Owmpbl» Hag reHomoM. [loctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccienoBanus. [Iporeom, merabomom. [IpakTrnueckoe 3amanre « ATpOHOMBI».

JlomecTukanusi 1 UEHTPhl FEHETUUYECKOro pa3HooOpazusa. Iloucku pacteHuii c
«XOPOILIUMM» TPU3HAKAMU JUIsl 4YelioBeKa. LIeHTphl TreHeTH4ecKoro pasHooOpasusl.
Huxonaii MBanoBuu BaBwmioB. Cenexuusi. KomOuHaimonHass u ruOpuHast CeIeKIus.
I'erepos3uc. Ilpaktuueckoe 3amanue «l'oMojgoruyeckre psapl  HACIEACTBEHHOM
W3MEHUYHUBOCTH.

CoXxpaHuTh U U3yUUTh T€HbI, YTOOBI MEHATH Oynyuiee. Kak mpaBUiIbHO XpaHUTh



redbl. Komekuuu  TreHeTHYecKuX  pecypcoB  pacteHud. IlpakTukym — w/wim
UCCIIEIOBATEILCKUI MPOEKT «MeTonbl KyJIbTUBUPOBaHHS IN VILr0 amsi coxpaHeHUs
TEHETUYECKUX PECYPCOB PACTEHUU U JJI1 YCKOPEHHOM CEJIEKLUN.

I'enetnueckne LEeHTpPHl B Hamied crpaHe. [ne 3aHMMAlOTCAd TEHETUKOW U
T€HOMMKOH IS HY>K]I CEJILCKOI'0 X0351CTBa.



IINIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA BHEYPOYHOM JESTEJbHOCTHU

3aHsATHUS B paMKax MpPOrpaMMbl HampaBieHbl HAa OOECHEYEHUE JOCTUKEHUS
IIKOJbHUKAMHU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX UM  MNPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE pPe3yJIbTATHI:

B cgpepe epasicoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOM
COBMECTHOM JI€SITEIbHOCTH MIPHU BBIMOJHEHUN UCCIEAOBAHUIN U TPOEKTOB, CTPEMIICHUE K
B3aMMONOHUMAHUIO U B3aUMOTIOMOIIIH.

B cghepe nampuomuueckoco 6ocnumanus: OTHOLIEHHE K OMOJIOTMH KaK K BaXKHOU
COCTaBJISIFOIIECH KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ POCCUUCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco 6ocnumanusii TOTOBHOCTH  OIICHUBATH
MOBEICHUE U TMOCTYNKH C TMO3UIMH HPABCTBEHHBIX HOPM U HOPM SKOJIOTHUYECKOU
KyJbTYpbl; TOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JIESITEIbHOCTU YEJIOBEKa B
MEJUIIUHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHuW€ pOJU OHOJOTUU B
(GbopMHUPOBAaHUHU ACTETHUECKOM KYIbTYpPbhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, opmuposanus Kyibmypsvl 300p06bsi U
IMOYUOHAILHO2O OAA20NONYYUs; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3I0POBBIN 00pa3 )KU3HU (310POBOE MUTAHUE, COOJIIOICHNE TUTUEHUYECKUX
IPaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyJspHas Gusndeckas
aAKTUBHOCTh); OCO3HAHUE MOCJIEACTBUI U HEMPHUATHE BPEIHBIX IPUBBIUEK (yIOTpeOieHne
QJIKOTOJIs, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpena misi (HU3UYECKOTO H
MICUXMYECKOTO 37I0POBbsI; COOJIIOICHHE TpaBui OE30MaCHOCTH, B TOM YHCJIE HaBBIKU
0e30macHOro MOBEACHUS B MPUPOTHON cpesie; cPopMUPOBAHHOCTH HAaBbIKA PeIICKCUH,
yIpaBJICHHE COOCTBEHHBIM IMOIIMOHATBHBIM COCTOSTHUEM.

B cgepe mpyooeoeo socnumanus: akTUBHOE ydacTHE B PEIICHUU MPAKTUUYECKUX
3amad (B paMKax CEMbH, IIKOJBI, TOpOja, Kpas) OMOJOTHYECKOW M IKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO TpodeccHii, CBSI3aHHBIX C
OHMOJIOTHEH.

B cgepe sKonocuueckoco socnumawnus:  OpUEHTAIMS HA  TPUMEHEHUE
OMONOTUYECKUX 3HAHUM TIPH PEIICHUHN 33]1a4 B 00JIACTH OKPY>KAFOIIIEH CPeIbl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEH X PEIICHHS]; TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU
NEATENBHOCTH SKOJIOTHYECKOW HAITPABICHHOCTH.

B cgepe nomumanus yemnocmu HayuHO20 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO) CHUCTEMY HAyYHBIX TMPEJICTaBICHUNH 00 OCHOBHBIX OHMOJOTHMUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBA3AX YEJIOBEKa C MPUPOJHON M COLMAIBHOM CPEHoi;



MOHUMAaHHUE POJIM OMOJOTMYECKON HAayKu B OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU J1I0O03HATEIBHOCTH, UHTEpEca K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe adanmayuu x usmensowuMcsa ycio8usm cCoyuanbHou u npupooHou
cpeobl: aJieKBaTHas OLICHKA M3MEHSIOIIMUXCSA  YCJIOBHH; MPUHATUE pEUICHUs
(MHIMBHYyalbHOE, B TPYIIE) B HM3MEHSIOMIMXCSA YCIOBUSAX Ha OCHOBAHMM aHAIMN3a
Oouonornyeckoil nHGoOpMaluy; MJIaHUPOBAaHUE  JEHCTBUH B HOBOW  CUTyallUH
Ha OCHOBAHMHM 3HAHUI OMOJOTHYECKUX 3aKOHOMEPHOCTEN.

MeranpeaMeTHbIe pe3yabTaThl:

B cipepe osnadenus ynugepcanvuvimu yueOHbIMU NO3ZHABAMETLHBIMU OeUCMBUAMU:
ba3oBble Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC TIPU3HAKH OHMOJIOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMpPHU3HAK KJIacCU(PUKAMK OHOJIOTHYECKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

e C yuéTOM TPEIOKEHHON OMOJOTUYECKON 3a7a4Ml BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTtax u HAONIOACHUSAX; MpeaaraTh
KPUTEPHUH JIJIs1 BBISABJIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

® BBIABIATH JePUIUTBEI HHGOPMAIIUU, JAHHBIX, HEOOXOJMMBIX [JIsi pPEIICHUs
MIOCTaBJICHHOM 3a/1a4H;

® BBISIBJIATH TPUYUHHO-CIEJACTBEHHBIC CBS3UM TIPU  H3YYECHUHU OHMOJOTHUUECKUX
SBJICHUH M TPOIIECCOB; JIeNIaTh BBIBOJBI C HCIIOJIB30BAHHEM JACAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHUN TI0 aHAJIOTHH, (DOPMYJIHMPOBAThH
THUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSATENIBHO BBIOMPAThH CIIOCOO pelIeHUs yuyeOHON OMOIOTMYeCKOM 3aj1auu
(cpaBHUBATh HECKOJIBLKO BapHAHTOB pelIeHUs, BHIOUpATh Hauboee MmOaXOISAIIII
C YU4E€TOM CaMOCTOSITENIBHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBble HCCAEIOBATEILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMPOCH], (PUKCUPYIOUIUE PA3PBIB MEXKIYy pEaTbHBIM H
KEJNATeTbHBIM  COCTOSSHMEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSTEIIHHO
yCTaHABJIMBATh UICKOMOE U TAHHOE;

e (QopmupoBarh  THMOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHEHUE;

® TPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIaHY HAOIOICHHUE, HECTIOKHBIH
OMONOTUYECKUN DKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OUOIOTrHUecKOro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYUHHO-CJICICTBCHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALMIO, NOJYYEHHYIO B
X071€ HaOJIOJIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUS W BBIBOALI MO pe3yJibTaTam
MPOBEIEHHOIO HAONIOACHMS], SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLICHKU
JOCTOBEPHOCTH TMOTYYEHHBIX BEIBOJOB U 0000UIEHUN;

IPOrHO3UPOBATH BO3MOKHOE JIajibHEMIIIee pa3BUTUE OUOIOTMYECKUX MPOIIECCOB U
UX MOCJEACTBUS B @HAJIOTMYHBIX WJIM CXOJHBIX CUTYaIUsIX, a TAKKE€ BbIIBUTATb
IPEINONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopManmen:

MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM
peIJIOKEHHON yueOHON OMOIOTHYECKON 3a1a4H;

BLIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U  MHTEPIPETUPOBATH
OMOJIOrMYeCKy0 HH(POPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIC apTyMEHTHI (MMOATBEPIKIAOIINE UIIA OMIPOBEPTAIOIINE OHY U
Ty K€ HJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONITUMANIBHYIO (hOpPMY MpeICTaBICHUS HH)OPMALIUK U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, UHOM
rpaduKoi ¥ X KOMOMHAIUSMU;

OLICHMBATh HANEKHOCTh OHOJIOTHYECKOW WHGOPMAIMK [0  KPUTEPHUSIM,
NPEJIJIOKEHHBIM YYUTENeM I CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 MH(POPMALIHIO.

B chepe osnaoenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU
OO1exHue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CY>KIEHUS, BBIpAXKaTh SMOIIUU B TIpoLiecce
BBITIOJIHCHUS MMPAKTHYECKUX U JJa00OpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HaTh W pPAaClO3HABaTh TMPEANOCHUIKM KOH(IUKTHBIX
CUTYallUid U CMATYATH KOH(QIMKTHI, BECTH TIEPETOBOPHI;

NOHWMATh HAMEPEHUS JPYTHX, NPOSBISITH YBAXKUTEIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ JTUAJIora W/WIH TUCKYCCHUU 3a1aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIaeMOM
OMONOTUYECKON TEMBl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTHYECKOH 3aa4M U MOAIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3TUYMSI U CXOACTBO MMO3UIIHIA;

MyOJUYHO TPENCTaBISATh PE3YJIbTATHl BBHIMOTHEHHOTO OHOJIOTHYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, MPOEKTA);



CaMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3CHTALNH U
O0COOEHHOCTEW ayJUTOpPUM U B COOTBETCTBHM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecCTHAS JIEATEILHOCTH (COTPYVIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboThl MPU pElIeHUH KOHKPETHOW OMOJIOTMYECKOW mpoOjieMbl, 00OCHOBBIBATH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€J1b COBMECTHOM JICSATEILHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS TIO
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pE3yJIbTaT COBMECTHOM palbOThI;

yMeTh 000011aTh MHEHUS HECKOJbKUX JIIOJIeH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOHATH MOPYYCHHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHON palOoThl, ONPEAENiATh CBOIO pPOib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXJy 4JIeHaMHU KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CY)IeHHS, 0OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 UHBIC);
BBITIOJIHSITH CBOIO YaCTh PA0OTHI, IOCTUTATh KaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPOBATH CBOM JICHCTBUSA C IPYTMMH YJI€HAMH KOMaH/IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaAaMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UICXOAHOM 3a/1aueid U BKJIAJ Ka)KJI0r0 4JIeHa KOMaH/Ibl B
JIOCTIKEHUE Ppe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEAOCTABJICHUIO OTYETA MIEPE]T TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICHCTBUM, KOTOpas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOIMOHAJIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B ciepe oeradenus ynueepcanrvhviMu yueOHbIMU Pe2VISIMUBHBIMU  OelUCMBUAMU:
CaMoOpraHu3alms:

BBISIBJISITh MPOOJIEMBl MJIi PEIICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsX,
UCTIOJNIb3Yys OMOJIOTHYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX MPUHATHS pelieHui (MHIUBUIYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUI TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pEIICHUS 3afgayd (WM €ero 4acThb),
BBIOMpATh CMOCO0 pemieHuss Y4eOHOW OMOJOTHYECKOM 3ajadil C  y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npenaaraeMbie BApUaHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBUU (TUIAaH pealn3aliil HaMEYSHHOTO aJlfoOpuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIH aJIrOPUTM € YYETOM MOJYyUYEHUs
HOBBIX OMOJOTMYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoKOHTPOJIB (pediekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMYU U PEQIIEKCHH;

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IIaH €€ N3MEHEHUS;
YUUTBHIBATh KOHTEKCT U NPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPHU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEIOCTHKEHHMsSI) PE3YJIbTATOB JIESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
IPOU3OUIEAIIECH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIIHUXCS CUTYaIUi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

9MOLIPIOH&JIBHBII>1 HHTCJIJICKT:

pasnuyarh, Ha3pIBaTh M YIPABIATH COOCTBEHHBIMH HMOIMSAMH W SMOIUSIMHU
APYTHUX;

BBISIBJISATH M aHAJIM3UPOBATH TPHUYUHBI IMOIIHIH;

CTaBUTH Ce0S HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTHUBBI M1 HAMEPCHHS
ApYyToro;

PeTyIMpoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunstre ceds U IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TAKOE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U JIPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YICOHBIX PEryIsTUBHBIX ACHCTBUM, KOTOpAs
obecrnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTpPEHHSS
NO3WIHS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBICHHS COOO,
CaMOJIMCIMIUTNHBI, YCTOMYHNBOTO TTOBEJICHUS).

IIpenmeTHbIe pe3yabTAThl OCBOCHUS MPOrPaMMBbI
B mo3naBarenbHOM (MHTEIIEKTYalIbHON) cepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJIB30BaHHA MCTOJO0B OMOJIOrNYECKOU HayKHU C LCJIbIO

M3y4eHHUsI OMOJOTHMYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOJIOJEHUE, ONHUCAHUE,

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX ONBITOB U OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJTIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS MHTETPUPOBATH OMOJIOTMYECCKHE 3HAHUS CO 3HAHHUSIMU U3

JIpyTUX y4eOHBIX PenaMeToB ((PU3UKH, XUMHH, Teorpadun, UCTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh yuyeOHbIC 3aja4l OMOJIOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAayeCTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, 1€JIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHe yMEHHMs IUIAHMPOBATH YYEOHOE MCCIIEJOBAaHUE WIIM MPOEKTHYIO
paboTy C y4eTOM MOCTABJICHHOMU LieNu: (GOpMyIupoBaTh NpoOIeMy, TUIIOTE3Y U CTABUTh
3a/layd MCCIIEJIOBAaHUs, BBIOMpATh AaJEKBATHO IOCTABICHHOW WEIM METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCroHaNbHASI OPUEHTALIMS) U BBIOOPY OHOJIOTHUN
Kak Npo(UILHOTO IpeIMETa Ha CTYIIEHU CPETHEro MOJHOro 00pa3oBaHus A Oynymiei
npodeccuoHaIbHON JIeATeTbHOCTH, B 00JACTH OHOJOTUH, MEAMIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboThl ¢ uUH(OpMaIMEeld  ecTECTBEHHO-HAYyYHOTO
coJiep KaHus, MPEACTABICHHON B pa3Hoil popme (B Bue TeKcTa, TAOIUYHBIX JaHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHUYECKOTO aHajIu3a
UH(GOPMAIIMH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE MHTETrpUpPOBATHh OMOJIOTMYECKHE 3HAHMS CO 3HAHUSMHU JIPYTUX YUEOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUI0 OMOJIOTMYECKUX 3HAHUM U BBHIOOPY OMOJIOTMU Kak
npopUIBHOIO IMpeAMeTa Ha YPOBHE CpEIHEro ooumero obpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEJCTaBICHUS O MATEPUAINCTUYECKON CYIIHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KaIOLIEH Cpelbl, BIUSAIOLIMX HA Pa3BUTHE U
CYIIIECTBOBAHUE XKHUBBIX OPraHU3MOB, aJaNTalluil K (paKTOpaM OKpY>Karolel Cpebl;

— 3HaHUE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTMH, UCIIOJIb30BaHUS €€ JIOCTHKEHUH B
COBPEMEHHOM >KU3HH YeJI0BEKa, 0OCOOCHHOCTH UCMOIb30BaHUsI KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEICKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHUYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUSAMHU, TUOpUIW3aLUs, OTAAJEeHHAas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalys, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3ally  HACIEICTBEHHOU
uH(pOpMaIUU U yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHSATHUSIMHI MOJIEKYJISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAIPaBJICHUI — F€HOMHUKHU, METar€eHOMUKHU, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YEJIOBEKA, MEXaHW3MOB MX Pa3BUTHS, CIOCOOAX
UX TUArHOCTUKU U JICUEHUS;



— (QopMHUpOBaHUE YMEHHUS MCIOIb30BaTh MOHITUIHBIN anmapat U CUMBOJUYECKUN
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAYYHBIX TEPMUHOB, TOHITUNA, TEOPUH,
3aKOHOB IS OOBSICHCHHS HAOMIOJAaeMBIX OHMOJIOTrMYECKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, O3BOJISIOMINX 3aT0KUTh GYHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B nenHocTHO-OpueHTalIMOHHOM cepe:
— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHON OWOJOTHH
MO3BOJISIET YCIEIIHO pelarh Takue 371000AHEBHBIE MPOOJIEeMBbl, KaK OXpaHa

OKPY)KaIOHICﬁ Cp€abl, COXPaHCHUC 310POBbs YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
OKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KUBOTHBIC M PACTEHHUS NIPUCIIOCAOIMBAIOTCSD (IBOTIOLMOHHAS
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

MOP(OJIOTHYECKHUX U
(U3HOIOTUYCCKUX aTallTallHH.
[Touemy opraHu3Mbl HE
CTaHOBSTCSI OECKOHEYHO
OOJBIIUMU, MAJICHPKUMH,
BCESTHBIM.

Tembl OcHOBHOe coepxaHue JeATeIbHOCTD
IKOJbHUKOB
1. M1 ucciienyem CBOJCTBA U CTPOCHHE KUBBIX HccnenoBarteabckue
JKHBbIE 00bEKTHI OpraHu3MOB (CTpOEHUE KIETKH). | pa0boThl «Bce mu (CUHUIIBI,
(6 4) Bun, ocobs — opranusm kax Oenku, Oepe3bl W T.J.)
earHas cucTeMa. Aanrtamnuu OJIMHAKOBBIE?
(mpucnioco6nenus). [Tonstue DOTOKBECT.
TrOMEOCTa3a XMBOTo opranu3ma. | [IpakTudeckas padbora
Croco0Obl ero moaiep KaHus. «CocraBisiem KHHTY
OrpaHnyeHus PEKOPJIOB  pacTeHUH |

JKUBOTHBIX HAIICT'O Kpasi».

2. Biiusinue

OKpY Karleu
cpe/bl HA JKUBbIE
opranu3msl (12 u)

DaKTOPbI OKPYKAKOMIEH CPEBI
(abuotnueckue, OMOTHIECKUE,
aHTpornorennsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BJIIMSTHUE HA )KU3HEEATEIHbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTHU
PUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHYECCKUM
dakropam. [IpucrocobneHus K
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQXKHOCTD U CBET.

[IpakTrueckoe 3aHsITHE
«BeT u Temno» (Kyouku
JbJa B3BECUTD, MOJI0KUTh
B yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsATHE
«Yto pacTBOpsieTCA B
BOJIE» (3KCIIEPUMEHT
«Kuaxuii 1om»).
[IpakTrueckoe 3aHsATHE
«quddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHHE PACTBOPOB MO
LBETKY».

[IpakTrueckoe 3aHsATHE
«JIen maBaet B BoJie
(aiicObepru, 3amep3anue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3aHun




pacimpseTcs
(pa3pylieHue KaMHs
(mouBOOOpa3oOBaHMUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHATHE
«Illy6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIU
MaTepHal, B3BECUTh).
IIpakTrueckoe 3aHATHE
«ITurmeHThI» (MOXKHO
pa3zenanTh Ha BaTMaHe
KpacuTeNH U3
bomacTepoBy.
[IpakTuyeckoe 3aHaTue
«Kax ®UBOTHBIE IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTICTKOM ).
HccnenoBarensckue
paboTthsl «BnusHUE cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIIOBUAX» (Ha JOCTYITHOM

Marepuasie).
3. B3aumoneiictBus | buotnueckue haxTopsl. HccnenoBarenbckas
JKMBBIX OPraHU3MoOB | 3aKOHOMEPHOCTHU Pa3BUTUS pabota «Habmonenus 3a
(4 v) MEXBUIOBBIX B3aHUMOOTHOIICHUSAMU
B3aUMOOTHOILICHHIA. KUBOTHBIX MPU

KoaBomtonus (XUIIHUK-KEPTBA;
Mapa3uT-X035IMH) DBOITIOLMS
CTpaTeruii JOOBIBAHUSI TTUIITH.
ConnainpsHOoCcTh. Bubi-
BCeJIeHIbI. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

JTOOBIBAaHUHU ITHIIA
(KOpMYIIKH ISl ITHIL, JJIs
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMepbI».
HccnenoBaTenbckas
paboTta
«Pacnpoctpanenue
BUOB-CUHAHTPOIIOB B
Hallled MECTHOCTH




4. Yes10BeK B KM3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpOIOreHHbIe (PAKTOPHI.
[IpaBaa nu, yTO MEPBOOBITHBIE
JIOAM KWJIM B TAPMOHUU C
npuponoi. OgomMantHuBaHue U
IpPUPYYECHHE KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIINE BUBI, KAK 3TO
nenatb. KynbTypHble pacTeHUs U
uX aukue npeaku. [louemy
BaYKHO MX COXPaHSTh.
Pa3Hoo06pasue KynbTypHBIX
pacTeHuil U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKH Poccun u Mupa.

[TpakTuyeckas padbora
«Pa3znoobpasue
KyJbTYPHBIX PACTEHUH B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPONOTE€HHBIX (PAKTOPOB
Ha pa3BUTUE PACTCHUH B
ropojie/HaceIeHHOM
IIYHKTE».
OKCKypcHst/pakTHYECKas
pabota «OOIIT B Bamem
pETHOHE — YHUKATbHBIC
OO0BEKTHI IPUPOIBIY.

5. Dkogornueckue
Huu (6 4)

buocdepa — oqHa U3
BOKHEHUIINX 000JI0YEK 3eMJIH.
UTo TaKkoe «3KOJOTUYECKUE
HUIIIK» U KaK OHU
dopmupyrotcs? @opmupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (opM,
MOBEICHUYECKHUX
IPUCTIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
co00II1eCTBa ¥ UX THIIHI.
Pa3ButHne u cMeHbI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUIECKUE
HUIIIN BOKPYT T€Os —
onucanue GpakTopon
OKpY’Karolen cpeapl».
Hccnenosarenbckue
paboTHI
«DeHomorn4YecKue
HAOJIIOIEHUSY.

Monpyab «OCHOBBI pac

TeHHEeBOACTBa» /-8 Ki1acchl (68 yacoB)

Tembl

OcHoOBHOE cofepxaHue

JlesiTeIbHOCTD
IIKOJbHUKOB

Tema 1. BBeaenue B
PacCTeHHEBOACTBO
2 q)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIpALlBaHUS PACTCHHI.
Uctopus pazsutus
arpOXHUMHUYECKUX 3HAHUU
(pabdotet M.B. JlomonocoBa, 1O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. KocteiueBa, JI.H.

[IpakTrueckas pabota
«bouka JInbuxa.




[IpstHuIIHMKOBA U Ap.).

Tema 2.
ArpoTeXHUYeCKHH
IKCrepuMeHT (6 4)

[IpaBuiia noCTaHOBKH
arpO’KCIEPUMEHTOB.
ITocTanoBKa DKCIIEPUMEHTOB C
pacteHusiMU. Bb160p TEMBI,
COCTaBJIEHUE TUIIOTE3BI, LEIU U
3a/1a4 SKCIEPUMEHTA I10
BBIpAIlMBAaHUIO PACTCHUH B
KOHTPOJIUPYEMOU Cpere.
KonTtponu, noBTOpHOCTH,
IPOBEAECHUE DKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
OruieHka pe3ynbTaToB
JKCIEPUMEHTA.

OcBo€HME TEXHOJIOTUH
KPYTJIOTOAMYHOTO BhIPALIMBAHUS
cajaToOB U MUKDPO3EJICHH B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccenenoBarenbekas
pabora «DakTopkl,
BJIUSIOLIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB ).
[TpakTuueckas pabora
«COO0p yCTaHOBKH JIs1
BBIpAIIMBAHUS PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX).

Tema 3. Poas
XHMHYECKUX
3JIEMEHTOB B

NUTAHUU PACTCHU I
(20 u)

Bopa. PactBop. BeiTsikka.
AHHOHBI, KATHOHBI,
3NEKTPONPOBOIHOCTh U pH
pactBopa. Posib XuMuueckux
3JIEMEHTOB B IUTAHUU PACTEHUM.
[TonyueHne nuTaTENbHBIX
BEILECTB PACTCHUSIMHU.

Y noOpeHnusi: opraHu4ecKue,
MUHEpAaJbHBIE,
MHUKpOoOHonornueckue. TUIsl
MATaHUs pacTeHul. Bo3aymHoe
U MUHEpalibHOE (KOPHEBOE)
MUTaHUE pacTeHu. Tpancnopt
MUTATEIbHBIX BEIIECTB
paCTEHHI: BOCXOISAIINHN 1
HUCXOJAIINMN TOK. Baxknenmue
KaluiHbIe, (pocdopHbIe U
a30THBIC YIOOPEHMS, HX
cBoiicTBa. [IpocTeie u ciiokHBIE
yIOOpEHUSI.

Poct u pazButue pacrenui:
ATarbl OHTOreHe3a, (PaKTOpHI,
BIIASIOIIME HA POCT PACTEHUI:
CBET, I'yCTOTa MOCAJI0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[TpakTuyeckas pabora
«CxeMbl MUTATENbHBIX
pacTBOpoB. Pacuet 103
yInoOpeHui 1is
MATATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cmemmBaHus
yI00peHU»
[IpakTraeckas paboTa
«IIutanue pacTeHuu:
TEXHOJIOT U
MPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HbIX KYJIBbTYP».
[IpakTrueckas pabota
«MOHUTOPUHT
MUHEPAJIBbHOTO MUTAHUS
PaCTEHHI».
[IpakTrueckas pabota
«PacturenpHas
JTIMarHOCTUKAY.
HccnenoBarenbckas
pabota «O1ieHKa
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUMU.
@opmBI a30Ta U UX
peBpalicHue B MOYBE.
Uctounuku dpocdopa nis
pacteHus. 3Ha4eHUe
dbocdhopconepkanux
COEMHEHUN B KieTke. Posb
MAaKpOIPrUYE€CKUX COCTUHEHU N
dbocdopa B sHEpreTHIECKOM
oOMmeHe.

Bnusinue kanust Ha ¢pusndeckue
CBOMCTBa MPOTOIJIA3MbI, HA
dbepMeHTHI yTIeBOOPOIHOTO
oOMeHa, cUHTEe3 OCJIKOB U .
Ponb xanus B moanepkaHuu
MOHHOTO OajaHca B TKaHX, B
poleccax cCaMOperyJsuu.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIIETOYHOU
CTEHKH, NOJIJIEPHKAHUN
CTPYKTYpbl MEMOpaH u
pEryJsilus UX MPOHULIAEMOCTH.
3HaueHUE MarHus B
MeTaboIM3Me paCTCHUI.
Marnuii B cocTaBe XJiopoduiia,
CXOJICTBO XJIopoduiIa U
reMorjao0nHa Kak
CBUJIETENILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero oOCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aLHU
KJIETKH, Y4acTHE B
OKHUCITUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIIUAX
MUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MUKPO3JIEMEHTOB B
MeTaboIM3Me paCTeHHI.
Oco0eHHOCTH TOCTYTUICHUS
MUKPO3JIEMEHTOB B PACTCHHSI.
CuHeprusm u aHTarOHU3M

yCTaHOBKA MPUYNH
MaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «OreHKa BIUSTHUS
pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHUMN
(cocTaBneHue pa3IMYHbIX
MOJIKOPMOK)».




3JIEMEHTOB ITUTaHUS PACTCHUM.
PacturensHas quarHocTuka u
METObI UICHTU(DUKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
ITMUTaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammura
pacrenuii (4 4)

ITonsaTHE O perynaTopax pocra
pacteHuii. CTUMYIIATOPHI pOCTa
— (UTOrOpPMOHBI (ayKCHHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
HNHrudutopsl pocta pacTCHHIA:
1. mpuponnsie (abcru3zoBas
KHUCJIOTa U HEKOTOPHIE
(dbeHoIbHBIE BEleCTBa
(MKymMapoBasi, KOpUJIHas,
CaJIMIUJIOBAsT KUCIIOTHI).

2. CHHTETHYECKHE
(MOpdaKTHHBI, peTapAaHTHI,
nehONMaHTHI, JICCUKAHTBI,
repOoutu ). PUTOMOHUTOPUHT
Y OIICHKA COCTOSTHUS PaCTCHHIA.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHHTA.

3ammTa pacTeHH OT
BpEeIUTENCH: OCHOBBI
ouomeTo/1a.

[TpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSTHUS
pactennii. CoBpeMEHHBIE
CHI0COOBI MOHUTOPUHTAY.

HccnenoBarenbckast
paboTta «Bnusiaue
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAJUAX, B pa3HbIX
YCIIOBUSIX) Pa3IMYHBIX
pacTEHUIN».

[TpakTuueckas pabora
«HCcekTapuu: mpaBuia u
YCJIOBHUS pa3BeleHUs
HIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOYBEHHAS
KYJbTYPbI, HX
NnpuMeHeHHe B
BbIpallMBAHUU
pacTeHmuii.
duzunosorusa
pactennii (8 1)

Bonnas, necyanasi 1 mouBeHHas
KYJBTYpBI, UX IPUMECHEHUE B
BBIPAIIIMBAHUMN PACTCHUM.
[IpoBenenue BOAbI B KOPHE U
cTeOJie pacTeHU.

Bonsblii pe:xuM pacTeHui:
CTpOEHHUE YCTHHUII: (PaKTOPHI,
BJIUSIIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHHE MEXaHU3Ma
peryJsiliy UCTIAPEHUS BJIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
npolecc pacteHuil. TeMHoBas u
cBeroBas (a3el PoTOCUHTESA.
3HaveHue HOTOCHHTE3A IS
KUBBIX OPraHu3MoB. PaKTOPHI
pocTa paCTeHUI: BO3AYX U
aspanus. [logzeMHoe qpIxaHue
pacTeHHUii: cCOCTaB MOUYBEHHOTO
BO3/1yXa, ra3oo0meH. ['a3000MeH

[IpakTraeckas paboTa
«KopHeBoe naBiieHuEY.
[IpakTraeckas paboTa
«IIpuroroBnenne
npenapara yCThbHI]
METOJOM CJICTIKa».
HccnenoBarenbeckue
paboTsl «Brnusane
YCJIOBUM COEPKAHUSA
pPacTeHU HA KOJIUYECTBO
YCTBUID.

[IpakTrueckas pabota
«DyHKIHMOHATbHAS
JIMAarHOCTHKA PAaCTCHUU MO
aKTUBHOCTH
XJIOPOTLIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xyopoduinna A u b,
OLICHKA




npu 0eCrIOYBEHHOM
BBIPAILMBAHUH.

(OTOCUHTETUYECKOM
AKTUBHOCTHU PACTECHUH U
(bakTOpOB, BIUSIONIUX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO2 u Oo.
JIpIxaHue pacTeHUuN».
[TpakTuueckas pabora
«/IpIXaHUE pacTEHUM:
OllIeHKa HMHTCHCUBHOCTH
JIBIXaHUS PACTCHUN U
UTOJIOBY.
HccnenoBarenbckue
pabotbl «BnusHue
crioco0a BeIpaluBaHuUs
(cocTaBa mUTATEIBHOM
CMECH, CXeMbI BHECCHHS)
Ha POCT U Pa3BUTHS
Pa3IMYHBIX PACTCHUI.

Tema 6.
KyasTypHBbIC
pacTeHmusl.
CoBpeMeHHbIE

ACMEKTHI CeIeKINH
(20 u)

Kak denoBek cTan UCIoiab30BaTh
pactenus? CBsi3b pa3BUTHS
IMBUJIN3AIMN YEJIOBEKA U
OJIOMAallTHUBAHUS PACTECHHUIA.
JlomecTukarusi.
HacnenctBeHHOCTD U
U3MEHUYUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buab:
U3MEHUYUBOCTD.

['en —maTepranbHbI HOCUTENb
HACJICICTBEHHOCTH U
n3MeHUYUBOCTU. HyKiIenHOBBIE
KHUcoThl. JIokanmu3amus
F€HEeTUYECKOro MaTepuasia B
KJIETKE. JleleHne KIeToK.
Pernukanus JIHK. OcHoBHast

JI0OTMa MOJIEKYJISIpPHOM OMOJIOTUH.

Tpanckpunuus. TpaHcasnus.
MyTranumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reH0aHk? 3aueM COXpaHsITh
T€HETUYECKHUE PECYPCHI
pactenuii? OCHOBHBIE CLIOCOOBI

Juckyccus
«JlomecTukanus, Bce JIu
pacTeHus U )KUBOTHEIE,
KOTOpBIE KUBYT PSIZIOM C
YeJI0BEKOM UM
OJIOMAIIHUBAIOTCA?
MO3KHO 1 cUUTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTraeckas paboTa
«MoaudukanronHas
U3MEHYUBOCTD (JIUCThA,
UTOJIKK C OJTHOTO
JIEpEBA)».

[IpakTrueckas pabota
«I'eH — HHCTPYKUHUS 1O
cOopke KJIeTKH (Ha Oucepe
WA KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyrTanus Ha OyTepOpoe
(J1r000#1 00BEKT U3
npeablylieil paboTsl, rae
M3MEHEHUE UHCTPYKIIUU
MpPUBEIET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BEKTa)».




COXpaHEHUS TEHETUYECKUX
pecypcoB pacteHuit (ex situ u in
situ).

3nauenue padot H.W. BaBunosa.

3aKOH rOMOJIOTUYECKUX PSAIOB.
LlenTpBI MPOUCXOKACHUS
KyJbTYpHBIX pacTenui H.U.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJICKIINH.
I'ubpunuzanus. ®opmer otdopa.
OcCHOBHbIE HaNpaBJICHUS
CEJIEKLIMU: YJIyUIICHUE
YPOXKaWHOCTU, YCTOMYMBOCTHU K
OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nu xxu3up B mpodupke?
buorexHonorus KyibTypHBIX
pacTeHUM.

Kak uenoBek MoxeT
MOAUGUIIMPOBATH PACTCHUS?
I'eneTnyeckoe pegakTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JNOCTHKEHUSI TEHETUYECKOT 0
pEIAKTHPOBAHUS PACTEHUM.

[TpakTuyeckas padbora o
rpynmnaMm «OTKyna Ha
HaIIMX CTOJIax
(GPYKTHI/OBOIIM/3TTAKH.
[TpakTuueckas pabora
«BrpipamuBaem ropox. Kax
MIPOBECTH CKPEILIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BsipaniiBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJI30BAThHCS
pe3ysibTaTaMu
TPEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUUISL pacCTEHUH).
[TpakTuyeckas pabora
«["eHOMHBIEC HOXKHHUIIBI

(MomenupoBaHue PabOTHI
cucreMbl CRISP-Cas)».

Tema 7.
PacTturennHas

npoaykuus (8 1)

Hanzemuble u noa3eMHbie
opranbl pacteHuit. [Tober u
BUJIOMU3MEHEHHBIN I100ET
pacteHuii. CriocoOsbI
Pa3MHOXKEHUS PACTECHUM.
[TonsiTHe 0 KauecTBE NPOAYKTOB
nutanus. [Ipo6raemsr
KOHKYPEHIIMM OT€YE€CTBEHHBIX
IPOJIYKTOB MUTAHUS C
UMIIOpPTHBIMU. JlorucTuka
JIOCTaBKH U CPENICTBA
COXpaHEHHS TPOIYKTOB
MUTAHUA.

Mukpo3eneHsb: MoJe3HOCTh U
TE€XHOJIOTUSI.

XUMUYECKUNA aHAIIN3
npoayKiuu. OCHOBBI
CIIEKTPOOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[TpakTraeckas paboTa
«IIpenenbHo 1OMyCTUMBIE
koHneHtpanuu (IT1K) u
METO/JIbl KOHTPOJIA
0e30macHOCTH
PaCTUTENBHBIX TPOTYKTOB
MTUTAHUS.
HccnenoBarenbekas
pabora «O1eHKa KauecTBa
BBIPAIICHHON
MUKpoO3eJeHn» (JTn00
CBOSI, TMOO U3 Mara3uHa).
[IpakTrueckas pabota
«MeTobI OILIEHKHU
Ka4ueCTBA PACTUTEIBHOU
MPOAYKIUU: XpAHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTBY
(Mo 1ocTynmHOMY
000pyI0BaHHUIO).
HccnenoBarenbekas




pabota «OnpeneneHue
BuTamMuHa C MeToaomM
0o0paTHOro TUTPOBAHUS B
TJI0JIaX Ha PA3HOM CPOKE
(coco0e) XpaHEeHHS».

Monyan «bruorexnosorus» 7-8 kiaccel (68 yacoB)

Tembl

OcHoBHOE coep:KaHue

JlesiTeIbHOCTD
IKOJbHUKOB

Tema 1.
Bbuorexnosiorus
4 9)

[TonsiTue OuoTEeXHONIOTHU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]]
XUMHYECKUM CUHTE30M. OCHOBHBIC
OM000BEKTHI OMOTEXHOJIOTHU:
IIPOMBIIILICHHBIC
MUKPOOPTaHU3MBbI, KJICTKH U TKaHU
pacTeHUi, )KUBOTHBIX M YEJIOBEKA,
OMOKaTaIN3aTOPHI.

Coipbe 1151 OMOCHHTE3a U OLIEHKa
€ro OMOJIOTMYECKON IIEHHOCTH.
OcHOBHBIE UCTOYHUKHU YTIIEPO/Ia,
aszora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHHKOB
CBIpbs (BKJIFOYAsi BOTIPOCHI €TI0
peaBapUTEIHLHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIie BKIIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE
AJIEMEHTHI yIPaBICHUS U
ONITUMM3AIUN TIPOIIECCOB
OouocunTe3a. Metozb
ONTUMM3AIAY TUTATEIBHBIX CPE]I.

[TpakTuueckas pabora
«IIpumepsl
MPUMCHCHUS
OMOJIOTMYECKHUX
00BEKTOB B TBOCH
KUA3HI.

Tema 2.
MuxkpoOuoJiorust
(12 9)

[TonoxeHnne npokapuoTOB B
CHUCTEME OPraHUYEeCKOro MUpA.
CrpoeHnune O0akTepHaIbHON KIETKH.
Knaccudukanus 6akreputii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOKHBIC METO/Ibl OKPAIIMBAHUS
Oakrepuii. ®uznonorus OaKTepuit:
MUTaHUE, IBIXaHHUE, POCT U
Pa3sMHOKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPeMODUITBHOCTb,
OCOOEHHOCTU CTPOEHUS KJIETKH).

[IpakTuka.
JlabopatopHas pabota
«DuKCUpOBaHHbBIE
npenapaTbl OakTepHil.
Omnpenenenue Gopmbl
MPEAJIOKEHHBIX
KYJbTYD
MUKPOOPTaHU3MOB,
WCTIOJIb3YS POCTOM
METOJ OKPaCKH».
JlaGoparopnas pabota
«OnpeneneHue Tuma




MOJIOYHOKHCIIOE ¥ CHIUPTOBOE
Opoxenue. DoTOTpopHBIE U
XeMOTpO(HBIE OAKTEPUU.
Kunernueckoe onucanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIHAIbHAS. MOAEIb POCTA.
Kuneruka rubdenu
MUKPOOPTaHU3MOB.

[laTorennsle 6akTepun. YyMHas
najoyka M YepHasi CMEpTh,
00TyIU3M, CTOJOHSIK, TYOEpKYyJIe3.
Uctopus 60pbOsI ¢
OakTepruaTbHBIMU UH(PEKITUIMH.
Boiina 6eckoHeyHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3Mbl ISUCTBUN
aHTUOMOTUKOB. MeXKIIeTOuHas
KOMMYHUKalus 0akrepuid. HyBCTBO
KBOpyMa.

[Tpumenenue 6axTepuii
yenoBekoM. Kunetnueckoe
onucaHre OMOCUHTE3a IPOIYKTOB
MUKpOOpranu3zMamu. bakrepuu,
KOTOpBbIE MOT'YT pa3yararb
IJIACTHUK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconranuu
pacTeHuil ¢ MUKPOOpPTaHU3MaMu

KJIETOYHOU CTEHKH
METOJIOM OKpallINBaHUS
no ['pamy» (mipu
HaJIU4YUU PEaKTHUBOB).
JlaGopartopnas pabota
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaxkTepuii».
JlaGopartopnas pabota
«IToceB cMmbIBa C pyK Ha
yaku [letpny.
JlaGopartopnas pabota
«Brlgenenue yncTomn
KYJbTYpPbl OaKTEPHIA.
Merton pa3BeieHHIA.
MeToa UCTOIIAIOMIETO
HITpUXay.
JlaGoparopnas pabota
«Mopdomoruueckas
XapaKTepUCTUKa
BBIZIEJICHHON YHUCTOU
KYJbTYPBI:
XapaKTepUCTUKa
KOJIOHUH, hopma
OakTepuit, TUII
KJIETOYHOU CTCHKH.
JlaGoparopnas pabota
«CpaBHEHHE pocTa
MHUKPOOPTaHU3MOB Ha
qarike 0e3 u ¢
n00aBIIeHUS
AHTUOMOTUKOBY.
HccnenoBarenbekas
pabota «Ilouck
MHUKPOOPTraHU3MOB
00J1a1ar0IInX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBarenbekas
pabota «Bpinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aKTUBHOCTH.
HccnenoBarenbckas
pabota «Bsinenenue
OakTepuil MOJIE3HBIX
JUI PACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OpPraHusMbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe rPUOBI,
AP OXKAKH,
Bogopocn) (12 )

[InecHeBbie TpUOBI MPOAYIICHTHI
OMOJIOTMYECKU aKTUBHBIX BEILIECTB
OO6m1as xapakTepUCTUKA IPOXKIKEH
caxapomurueToB. Mctopus
UCITIOJIb30BaHUS JPOXKIKEH B
TPaAUIIMOHHON OMOTEXHOIOTHUH.
TexHomornu BUHOAETUS U
XJI€0O0IIeUCHUS,
CIIeUATIM3UPOBAHHBIE PACHI
npoxckeit. MeTabosu3M ApoxsKen.
Peaxtiust cnupToBOrO OpOXKEHUS.
[TonyueHune BTOpUYHBIX
MEeTa0OJIMTOR B APOXKKaX. J(poxoku
KaK TPOJIYIIEHTHl OMOTOILIUB.
[TomyueHue 1eneBpIX OEIKOB B
IPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOXKEHUS Y
IPOKIKEN, 3HAUCHUE U3YUEHUS
MHUTO32 U IUTOKUHE3A JJIA
ONTUMU3AIMU ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
HITAMMOB, TOHUMAaHHS TPUYHH
MATOTE€HHOCTH JPOXOKEH U TpruOOB,
MIOMCKA MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcrieKTuBHbIN
00BEKT JUTsl MPOU3BOJICTBA OelKa U
yIiIeBoJI0B. bruoTtexHonornueckue
METObl OYUCTKH TBEPABIX,
KHUIKUAX OTXOJIOB M Ta3000pa3HBIX
OTXOJIOB MPOM3BOACTB. CTOUHBIC
BOAbl. CXEMBbI OUUCTKH.
buodunbetpsl, aspoTeHKH,
METaHTEHKHU, OKCUTCHKHU.
AKTHUBHBINA W U BXOJSIINAE B HETO
MUKpOOpranu3Mbl. Mcronb3oBaHue
BOJIOPOCJIEN B OUHCTKE CTOYHBIX
BOJI.

JlaGopartopnas pabota
«Iloncuet kieTok
IPOXOKEN B KaMepe
I'opsieBar.
JlaGopartopnas pabota
«O0HapyxeHue
MPOJIYKTOB CLIUPTOBOTO
OpOXEeHUS: STUIIOBOTO
CIUPTa U YIJIEKUCIIOTO
razay.

JlaGoparopnas pabota
«Habnronenue
Pa3MHOXKEHHS
JIPOKIKEBBIX KIIETOKY.
[TpakTuueckas pabora
«ITonyuenue TBOpoOra u
keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[IpakTuueckas pabora
«OcHOBHEBIE BUBI KBaca
U UX XapaKTEePUCTUKAY
«JIpoxxu u
MOJIOYHOKHCIIBIE
OakTepuw,
MpPUMEHSIEMBIE TS
MIPOM3BOJICTBA KBACAY.
[IpakTrueckas pabota
«CpaBHUTENbHBIM
aHaJIU3 Pa3BUTHUSA
JPOKIKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSX.
[IpakTrueckas pabota
«MeTobl OLIEHKHU
CBONCTB
xJieOOTMeKapHbIX
JIPOMKIKEH.
OcoOeHHocTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
IPOAKEN».
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMUUYECKUX
(hakTOpOB HAa KAYECTBO
OMOTEXHOIOTUYECKOM
POIYKITNH (KBac,
kedup, CoIp, XJ1e0 1
TIp.)».
HccnenoBarenbckas
pabota «Bnusinue
(U3HKO-XUMHUYECKUAX
(hakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
nHpopmanus (8 1)

HacnenctBeHHOCTE U
M3MEHUYHUBOCTh — OCHOBHBIC
CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
N3MEHUYHUBOCTb.

['en —maTepuaabHBIN HOCUTEID
HACJIEJICTBEHHOCTH 1
n3MeHUYUBOCTU. HykiienHoBbIe
KHUCIOTHI. JIokamu3anus
F€HEeTUYEeCKOro Marepuasa B
KJIeTKe. JleJleHne KIEeTOoK.
Pennukamus JIHK. OcHoBHas
JI0OTMa MOJICKYJISPHON OHMOJIOTHH.
Tpanckpunuums. TpaHcaanus.
MyTtanumu.

[TpakTuyeckas pabora
«MoaudukanronHas
M3MEHUYUBOCTH (JIUCTHS,
UTOJIKU C OJIHOTO
JIepeBa)».
[IpakTuueckas pabora
«['en — uHCTPYKIUS TIO
cOOpKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTraeckas paboTa
«MyTanus Ha
Oyrepopoe (moboit
OOBEKT U3 MpeabIAyLIen
paboThI, T N3MEHEHHE
WHCTPYKIIMN TPUBEIET
K HM3MEHEHUIO
BHEITHETO BHJIA

00BEKTa)».
Tema S. [TonmoxxeHre BUPYCOB B CUCTEME [TpocmoTp
Bupycosorust (6 4) | oprannueckoro mupa. CTpykTypa U | JOKYMEHTaIbHOTO
XUMHUYECKHM COCTAaB BUPYCOB. ¢dbunbMa o BUpycax.
Knaccuduxanus Bupycos. [IpakTrueckas padora.

Penponykuusa Bupycos. Bupycer -
BO30yUTENN MH(DEKITMOHHBIX
0osie3Hel. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

«Meron pa3BeIeHUN».
[IpakTrueckas paboTa.
«TurpoBanue
O0akTeprnodarony.




CBOWCTBA, IPUMEHECHUE.
buonoruueckue MeTo 161 60PHOBI C
BUPYCAMH.

Tema 6. 'ennast

OCHOBBI TEHHON UHKEHEPUH.

[TpakTuueckas padbora

HHKCHEPHS U Bekropa. Cnennduueckue «OHIOOHYKJIEA3bI
OMOTEeXHOJI0Tr U (bepmeHThl OaKkTepuil. pecTpukiuu (pabota ¢
8 v) buorexHonornu npoayKuuu HYKJICOTUIHBIMU
0eJIKOB B OaKTepUaIbHbIX MOCJIEIOBATENBHOCTAMHU
KyJbTypax. JIoCTHKeHUs: FeHHOU Ha Oymare)y.
UHKEHEPUU U OMOTEXHOJIOTHH. [TpakTuueckas pabora
CRISPR/Cas — cuctema «['eHHBIC HOYKHHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaxtepuit u apxeir. [MO. Metoasl | (MOAenIUpOBaHUE HA
nosydenus I'MO. oymare)y.
Urpa-guckyccns:
«Bparpai rpaHt Ha
coznanue ' MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
buorexnonorum B JIOMAIIIHUX >KUBOTHBIX; «JlomecTukanus, Bce 11
’KUBOTHOBO/ICTBE COBpPEMEHHBIE IKCIIEPUMEHTHI 110 pacTeHus ¥ )KUBOTHBIE,
8 u) JIOMECTUKALIUU )KUBOTHBIX KOTOpPBIE KUBYT PSAJIOM
(7TMcuna, HOpKa U Ap. — C UEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOH IIKOJIbI OJIOMAIIHUBAOTCA?
akajzemuka bensesa). MOo’KHO 11 cUnTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIUIAHTALIUS | OJIOMAIIHEHHBIM
SMOpPUOHOB, XUMEPHBIE )KUBOTHBIE, | KUBOTHBIM?».
KJIOHHPOBAHHUE. [TpakTnueckas padota
OcHOBHbIE 00JIE3HU KUBOTHBIX U «MeTonuka
POJIb MaTOT€HHBIX KJIOHUPOBAHHUSI
MHUKPOOPraHU3MOB U Mapa3uToB B | (MOJAEIMPOBAHKE HA
pa3BUTHHU 3a00JICBaHUH JOMAITHUX | Oymare).
KUBOTHBIX U1 OCHOBHBIX M€pax [TpakTryeckas padbora
O00pBOBI C HUMU; POJTH TTOJIE3HBIX «CocTaBieHue paluroHa
MHUKPOCUMOHOHTOB B OpraHU3Me NUTaHUS )KUBOTHOTIO,
*KUBOTHBIX. [lonoxxuTEeNnbHOE N pacyeTr pacxoA0B Ha
no6ouHOE (OTPHUIATETHHOE) COJIEP KAHMEY.
BO3€MCTBMM aHTUOMOTUKOB Ha HccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «OreHka
KUBOTHBIX; LEJIH U 3a1a41 KayecTBa MOJIOYHOM
BeTeprUHapuu. bruorexHonorus IPOTYKLUN.
KOPMOBBIX PENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKLIHH. [IpakTuueckas pabota

buorexHosoruu B
PaCTCHHCBOACTBE

I'ubpuauzanus. @opmel oTdOOpa.
OCHOBHBIE HaIlPABJICHUS

«BpIpanmuBaeM ropox.
Kak nposectu




(10 )

CEJIEKLIMU: YJIyUIIECHUE
YPOKAUHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U a0UOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/BI CEJIEKIIUN U
OMOTEXHOJOTUH KYJIBTYPHBIX
pactenuii, [ ubpunuzamnus,
oTJajgeHHas TuOpuaAn3anus,
HCKYCCTBEHHBIN OTOOP, T€TEPO3HC,
TpaHcpopMalus, MyTareHes,
TreHEeTHYECKOE PETAKTUPOBAHHUE).
Hcropus cenekuuu B Poccun n
MHUpPE, UCTOPUS Pa3BUTHUSA
BAKHEHUIINX COPTOB KYJIBTYPHBIX
pacTeHUM.

Kak uenoBek moxer
MOAUGUIIMPOBATH PACTCHUS ?
I'enHas unxxenepus pacreHuit: Urto
TaKO€ F€HETUYECKasi NHKEHEPUS
pactenuil. TpaHCTE€HHBIE PACTCHUS.
Mertonp! nonydenus. O6pa3zoBaHue
OIyXOJIEM Y PACTEHUI.
ArpobakTepuanbHas
Tpanchopmanus: Ti-TIa3MuIbl.
I'ensr T-JIHK. MonekymnsapHo-
T€HETUYECKUE MEXAHU3MBI
TpancpopMmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHbIE
NOAXOAbI U TOCTUKEHHUS
TE€HETUYECKOT0 PEJaKTUPOBAHUS
pacTeHuM.

EcTh 51 %u3Hb B IpoOupke?
buotexHo0rUs KyJIBTYpPHBIX
pacTeHuM.

CKpEIMBAaHUE Y
ropoxar.
[TpakTuueckas padbora
«["eHOMHBIEC HOKHUIIBI
(MonenupoBaHUE
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbekas
pabora «BsipamuBanue
pacTeHuil B mpoOupKe»
(MOHO
BOCTIOJTH30BATHCS
pe3yabTaTaMu
TPEIBITYIINX
OKCMIEPUMEHTOB T10
COCTaBJICHUIO
MUTATEIBHBIX
pPacTBOPOB TSI
pacTeHuii).

Monyab «Moseky/JisipHbie 0CHOBbI GU3H0JI0THH U (hapmMakoaorum» 9 Kiace

(68 yacoB)
Tembl OcHOBHOe cofiepKaHue HesATeILHOCTH
IKOJbHUKOB
Tema 1. BBenenue. buorennsie sneMeHThl: | MccnenoBaTenbckas
dusuoaornueckasi | opranorensl: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE (POpPMBI KHCTTOpOaa, X | «KonmudyecTBeHHAS

MOJIy4YCHUE, HEUTPpAIU3aLIUSL.
MaxkposneMeHTbI: NPOLEHT

OLCHKaA COACPIKaHUA
MHUKPOIJICMCHTOB WX




COJIep>KaHMs B OpraHU3Me,
BBITIOJIHsIEMast (PyHKIIHS,
COJIep>KaHKEe B IPOJIYKTAX MUTAHMUS.
Ca2+ - cBa3pIBaroONIre OCIKH,
JETIOHUPOBAHUE KaJIbIHU,
peryJsiius ypoBHSI Kaablusl B
Opra’usme: TOpMOHBI ITO4YeK. Mg —
CTpoeHHe xjopoduiuia, ero
aKTUBALIUSI COJIHEUHOMN SHEPTHeEHl.
MUKpPOIJIEMEHTHI: B KAKUX
MOJIEKYJIaX coaep KaTcs,
BBITIOJIHsIEMast (PyHKIIHS,
CoOJIep>KaHMEe B IIPOJIYKTaX MUTAHMUS.
[TocnencTBus nepeno3upoBKU
MUKpodIeMeHTamu. Fe —
yCBaWBaEMBbIE TUTIBI COCTMHEHUN
xenesa. ['eMornporenHsl,
reMOIIMaHUH, IUTOXPOMBL. Cu —
YCBOEHHUE U TPAHCIIOPT ME/IH.
benku, coneprxamiyie Meb.
[Tatonornyeckue CUHAPOMBI
Menke 1 BunbcoHna, CBsi3aHHBIE C
MeTabOIM3MOM MEJIH.

TOKCHUYHBIE PJIEMEHTHI
[lepnoguueckoit CUCTEMBI IS
opranusma. BimsHue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
JKUBBIC OPTaHU3MBbI.

XKupsl. 3aboneBanus yenoBeka,
CBSI3aHHBIE C HAPYIICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaeMun.

VrieBoasl. 3a001eBaHMs YeJIOBEKa,
CBSI3aHHBIE C HAPYIICHUSMHU
yrieBojiHOro ooMeHna. CaxapHbId
IHa0eT.

benku. Ctpoenue. 3aboneBanus
YeJIOBEKa, CBSI3aHHBIC C
HapyILIEHUsIMU OEJTKOBOTO0 OOMEHA.
dOyHKIUK 0enKoB. EpMEHTHI.
Mexanusm aenctBus. Kimaccsl
(hepMEHTATUBHBIX PEAKITUH.
KodepmeHnTsi.

BuTtamuHbI ;KupOpacTBOPUMBIE,
BoJIOpacTBopuMbIe. [IpeBpaiienue

BUTAMHUHOB B ITHILEBBIX
POIYKTAX).
IIpakTuueckoe 3aHATHE
«KayecTBeHHBIE
pEeaKIuu Ha
OpraHUYECKUE
MOJIEKYJIBD.
IIpakTrueckoe 3aHsATHE
«eHaTypauus 0eaKoB»
[IpakTrueckoe 3aHsITHE
«M3yyeHne akTUBHOCTH
aMuJIa3b».
[IpakTrueckoe 3aHsITHE
«/nanuz (kaeTouka
Tpayoe)».




BUTAMUHOB B aKTHUBHBIE (POPMBI
K0(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OTUYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. [ mukonus. Luki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Katabonuzm
aMHUHOKHUCIIOT. [ TIIOKOHEOreHes.
CuHte3 yrieBoJi0B, OEJIKOB,
XKUpoB. MeTabomuTuiyeckue
3a0oneBanus. [IpakTuueckoe
3aHATHUE: «PELICHUE 3a/1a49 Ha
SHEPreTUYeCKuii 0OMeH»

Krnerka. [TonsiTue MeMOpaHsbi.
OyHkIMu MeMOpaH. Buabl
TpPaHCIIOpTa B KIIETKY.
MeMmOpaHHbIE OpTaHOUIbI.
3a0oseBaHus CBs3aHHbBIE C
HapylIeHrueM paboTbl MeMOpaHHBIX
opraHesui, 60J€3HU HaKOTLICHUSI.
THUnbl KOHTAKTOB MEXIY KIETKAMMU.
3HaueHUE MEKKIIETOYHOM
KOMMYHHKALHUH JIs1 300POBbSI
OpraHu3Ma.

SAnpo. YpoBHU yITakOBKHU
XpOMaTHUHA. XPOMOCOMHBIE
tepputopun. HememOpaHHbie
OpraHOUJbI.

Tema 2.
MouekyJisipHast
ouoJiorusi (20 1)

OCHOBHBIE BE€XU Pa3BUTHUS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBBIE KUCIIOTHL.
OCHOBHbIE IPUHIIUIBI CTPOEHUS.
Matpuunbie cCuHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOTI'O JICJICHUS.
[IpuHUHUIIBI pETTUKALIIY.
Mytanuu. YTo BBI3BIBAET
n3MeHeHus B ctpoenuu JJHK.
[IprHIMIIBI penapanuu.
Tpanckpumus.

I'enetnueckuit koa. TpaHcasLus.
Opranusanus reHOMa BUPYCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHHU3MbI UX JICHCTBHUSL.
Opranu3zanus reHoma 6akTepui

[IpakTrdeckas paboTa
«Boigenenue JIHK u3
OaHaHa».
[IpakTrueckas pabota
«Mogens JIHK-
OpUTaMK.
[IpakTrueckas pabota
«Onpenenenue
KauecTBa IpenapaToB
JAHK ¢ momortisro
CHEKTPO(HOTOMETPHI
(Ipu HATTUYUH
o0opyaoBaHMS).
[IpakTuueckas pabota
«PennukaTuBHAas
MamuHa (urpa-




AHTHOAKTEpUATbHBIE TIPETapaThl.
OpraHuszanusi reHoMa 3yKapuoT
['enoMHOE penakTupOBaHUE.

JIEMOHCTpPAIUS)».
[TpakTuueckas padbora
«II1P (Mmoxennb
aMIUTM(pUKALMS HA
Oymare)».
[TpakTuueckas pabora
«Cuna nmpomMoTopay.
[TpakTuyeckas pabora
«Pemrenue 3agay Ha
T€HETUUYECKUU KOJI».
[TpakTuueckas pabora
«DonIUHT OEIKOBY.
HccnenoBarenbckast
paboTta
«Pacnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
reHEeTHYeCKUX Oa3ax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIe JOBaTEIbHOCTEH
T'CHOBY.
Tema 3. [Tonstue o nekapcrBax. [Ipunumne! | MccnenoBarenbckas
dapMakoJa0orust MOX0/1a K TOMCKY HOBBIX paboTa «DKcrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 10 OTIPeJICTICHHUIO

CKpUHMHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKHHETHUKA JIEKAPCTBEHHBIX
BellecTB. BecacbiBanue
(abcopO1ust) nexapcr. OCHOBHBIE
MEXaHU3MbI BCAChIBaHMSI.
TpaHcopT J1€KapCTBEHHBIX
BelecTB. ['eHbl u OeNku nepBoi
dazer 6moTpanchopmanmu. [TyTu
BBIBEJICHHUSI JIEKAPCTB U3
opraHu3zMa. DKCKpelus u
anuMUHaLUs. ['eHbl U 0enku
BTOpO# (haszpl OMoTpaHChHOpMAIIHH.
®apmakoguHaMuKa. [ 1aBHOE 1
no00YHOE, pe30pOTUBHOE U
MECTHOE, IPSIMOE, HEMPSIMOE U
pediexkTopHoOe neicTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEeMUIUSIX).
[IpakTrueckas pabota
«Kapra skcnpeccun
10 aMHHOBBIX U
CEpOTOHHHOBBIX
pPELENTOPOB B MO3Ie
MBIIIICI.
HccnenoBaTenbckas
paboTta
«IToBenneHueckue TECTHI
Ha prIOkax Danio rario.
CBeTiio-TeMHas
Kamepay.
HccnenoBaTenbckas
paboTta
«IToBenneHueckue TECTHI




Bubl B3auMOoIeHCTBHS JTEKAPCTB.
CuHeprusm 1 aHTaroHU3M IpH
COBMECTHOM JIEMICTBUH
JIEKapCTBEHHBIX BEIIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHATIMHT.
THunbI KJIETOYHBIX PELEITOPOB.
MemOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJINTUYECKUE U COMPSIKEHHBIE C
G-0OenkaMu; BHYTPUKIIETOUHBIE:
[IUTOTUIA3MATHYECKUE U SIICPHBIC.
MexaHu3MBI JIMTaH-PELEITOPHOTO
B3auMoencTBUs. CeleKTUBHOCTD
(M30MpaTENBLHOCTD) ICUCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dhapMakosioruieckasi akTUBHOCTh
BEILIECTB)

dapmMaKoJIOTUUECKON MOTYIISIIUN
CHUHAINTUYECKON XOJIUHEPT UIECKON
nepenadn. MosekynsipHbIi
MEXaHU3M JEHUCTBUS U
dbapMakosioruueckre cBoicTBa M-
XOJUHOOJIOKATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernogo0HbIX CPE/ICTB.
®apmaKkoJoruuecKas peryJssinus
AKTUBHOCTH aJpEHEPrUYECKOro
CHHarca. AJpeHOMUMETHUKH,
a7peHOOJI0OKATOPHI,
CUMITAaTOJIUTUKH.

MonexkynspHast hapMakoIoTus
AHTUAJUIEPTUYECKUX CPEJICTB.
['mcTaMUHOBBIE PEUENTOPHI: TUIIBI,
MOJIEKYJISIpHAsl OpraHU3allus.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JefiCTBHS, OCOOEHHOCTH
KJIIMHUYECKOTO MTPUMEHEHUS], TOUKU
MIPUWIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTUTHBIX
MEJIUaTOPOB.

MexaHu3m AEUCTBUSA U
IpUMEHEHHE IpenapaTos,
CTUMYJIUPYIOIIUX MPOLECCHI
UMMYyHHUTETa. PapMaKoJIOrHuecKast

Ha pbIOKax Danio rario.
OTKpBITOE TOJIEY.
HccnenoBarenbekas
paboTta
«IloBeneHueCcKue TeCTHI
Ha pbIOKax Danio rario.
CraifHO€ MOBEIECHUE.
[TpakTuueckas pabora
«BiusiHUE apeHannHa
Ha CepCUHbIC
COKpaIieHus
(mporpamMmMHoOe
obOecrieueHue)».
[TpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[TpakTuyeckas pabora
«I'ucronornueckue
npenapaThl HEpBHOM
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKNHOB:
IIOJIYYEHUE, MEXAHU3M JCUCTBUSA,
npuMeHeHne. OCHOBBI
naToU3u0JIOruu 0CTpodazoBoro
OTBETA, MEAUALIMS BOCTIAJICHUS.
MonekyJIsIpHbIi MEXaHU3M
MPOTUBOBOCIIAIIUTEIILHOTO
JEUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIATIUTEIBHBIX CPEJICTB.
[ToHsiTHE O HApKO3€ M HAPKO3HBIX
npenaparax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoaorudeckas
XapaKTEPUCTUKA OTAEIbHBIX TPy
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH AEUCTBHS Ha
LHEHTPAIbHYIO CUCTEMY.
duznonornyeckuit con; gasbl cHa.
Bunbr Hapymennit cHa [lonsitue o
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TMITHOTHUKAX ).

MonekynsipHble acCHEKThI
Horuuenuuu. OnuatHbeie
pPELENnTOPbl, UX THUIIHI.
OHKedanuHbl U YHAOPHUHEI -
SHJOTE€HHbBIE JINTAH bl OMUATHBIX
pPELENnTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHUE,
BIMSTHUE HA QYHKIIUIO
3KCTpPanupaMUIHON CUCTEMBI,
AMOIMOHATLHYIO Chepy, PBOTHBIN
LEHTpP, apTEPUAIIBHOE JABJICHUE,
LEHTP TEPMOPETYIISALMU.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUS HEUPOJIENITUKOB,
BIIMSTHUE Ha 10()aMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAaMHUHOBBIE PELIENTOPHI, UX
JEUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha ACTOHUPOBAHUE
TKAaHEBBIX MOHOAMHUHOB.
[ToTeHuuan-3aBucUMble HATPUEBBIC




KaHa/Ibl KAK MUIIIEHHU JEHUCTBUS
MECTHBIX aHECTETUKOB. CIIOCOOEI
WHTHOUPOBAHUS TTOTCHITHAI-
3aBUCUMBIX HATPUEBBIX KAHATIOB
MECTHBIMH aHECTETHUKAMU.

Monyab «MoJiekyJisipHbie 0CHOBBI cesieknum» 9 kiacc (68 yacon)

ouoJiorust (20 1)

HyxkiienHOBBIE KUCTOTBI.
OCHOBHBIE IPUHITUIIBI CTPOCHMUS.
Matpuunbie cuHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[TpuHIUIIBI peTUTUKALIVH.
Myranuu. Uto BeI3bIBacT
u3MeHenus B crpoenuu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuus. |’ eHeTHyecKui
koa. Opranuzanusi reHoMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUS.
Opranuzaius reHoMa OakTepuit
AnTHOaKTEpUaTbHBIC IPENAPATHI.
Opranuzaiusi reHoMa 3yKapuoT
['eHOMHOE pegaKTUpPOBAHUE.

Tembl OcHoBHOe coep:kaHne JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHUS [TpakTuueckas pabora
MogexyaspHast MOJIEKYJISIpHOI OUOJIOTHH. «Brinenenne JIHK u3

OaHaHay.
[TpakTuueckas pabora
«Mopens JIHK-
OpUTaAMU.
[TpakTuyeckas pabora
«Onpenenenue
KadecTBa IpernapaToB
JHK ¢ momomipro
CHeKTpooToOMETpUN»
(Tpu HATTUYUH
000OpyI0BaHMS ).
[IpakTuyeckas pabora
«PernnukaTuBHas
MaiuHa (urpa-
JIEMOHCTpAIUA)».
[IpakTraeckas pabora
«ITHP (Mmoxenn
aMITU(DUKAIAS Ha
Oymare)».
[IpakTrueckas pabota
«Cuna mpoMoTopay.
[IpakTnueckas padbora
«Pemenue 3aga4 Ha
TEHETHYECKUM KOJI.
Tpaucmanus».
[IpakTrueckas pabota
«DonauHT OEIKOBY.
HccnenoBarenbekas
paboTta
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHUil».
[IpakTuueckas pabota




«PaboTa B OBpeMEHHBIX
reHeTHYECKUX 0azax
nanHelX. [IpoBenenue
In silico ananu3za

MOCJICIOBATEIILHOCTEH
TCHOBY.
Tema 2. [Ipenmer reneruku. Kpatkas Ponesas urpa
MouJiekyJisipHbIEe UCTOPUS PAa3BUTHS MPEJICTABICHUS | « AJLTIETIN.
OCHOBBI FT€eHETHKH 0 HACJIeACTBEHHOCTH. HccnenoBaTenbCKui
(20 ) OT reHa k nNpu3HaKy: Kak MpoeKT MyTareHHbIe
packpacuth kota. UTo Takoe (baxTophI.

npusHak? [lyTe OoT rena o
npu3zHaka. Myrauuu. Asienu.
['eTepo3uroThl 1 TOMO3UTOTHI.
JIoOMUHAHTHBIE U PEIIECCUBHBIC
aJlIeIIu.

['eHBI CTpOSAT Opranusm.
BxrroueHue v BBIKITIOUCHHE
6ompiioro Habopa reHoB. Kak
KJIETKH TIOHUMAIOT, KaKUE TCHBI
JOJDKHBI paboTaTh.

JIucKpeTHOE HACJIeJOBAHUE
MpU3HAKOB. 3aKOHBI MeHes:
OJIMH T€H - OJINH Tpu3Hak. Cxema
CKpeIIMBaHUs. 3aKOH
eauHo00pa3us THOPHUIOB ITEPBOTO
MOKOJICHMS. 3aKOH pacIleTICHUS
MpU3HaKa BO BTOPOM ITOKOJICHUHU.
3axkoHbI MeHIelIs: HECKOIbKO
T€HOB - HECKOJIBKO ITPU3HAKOB.
JIurnOpuiHOE CKpEeIUBaHUE.
HezaBucumoe pacxoxaeHue
xpoMocoM. ClienieHHoe
HacJIeJJOBaHUE.

B3aumonencTBrae TeHOB.
AJITENIbHOE Y HEALICJIBHOE.
Onpenenenue nomna. [logoBeie
XpoMocoMbl. CaMIIbl U CAaMKH.
Brusiaue hakTopoB okpysKaromen
cpenbl. XpOMOCOMHOE
onpenenenue nona. [lomossie
xpoMocoMsl. [Tpobiema
JOMOJTHUTENBHOU X-XpPOMOCOMBI Y
KEHIIUH. TpeXuBETHbIE KOIIKH.

Ponesas urpa «Cyns0a
KJIETKN». | eHBI-
MEePEKITI0YATENH.
[IpakTueckoe 3aganue
«ANTOPUTMBI 1J14
KJIETOK.
[IpakTyeckoe 3aganue
«Enunoobpasue
MEPBOTO MOKOJICHUS.
[IpakTrueckoe 3agaHue
«Pacmenienne Bo
BTOPOM MOKOJICHUN.
HccnenoBaTenbckuii
MPOEKT «3aKoHBI .
Mennens B
AKCIIEPUMEHTE.
[IpakTrueckoe 3aganue
«PemeTtka Ilenneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CLICTIZICHHOE C TTOJIOM).
[IpakTrueckoe 3aHsATHE
«B3anmoneiicTBus
re€HOB (MOJIEIMPOBAHUE
CHUHTE3a W TPAHCIIOPTA
MUTMEHTA B KIETKY)».




Tema 3.
MoJiexyJisipHble

OCHOBBI CeJIeKIHH
(28 u)

['eHbl B momysnusix: BEIUKOE
paBHoBecue. [lonymsiuusa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHUe Xapau-
BaiinOepra. [lonynsauuu
MEHSIFOTCS: YUCIIEHHOCTb,
MUTpaIys U BBIOOp Cympyra.
®DaKTOPhI, KOTOPHIE BHIBOJST
NOMYJIALNIO U3 PAaBHOBECHS Xapau-
BaiinOepra. UucineHHocTh
nonynanuu. Ponesas urpa
«3ddexT ocHoBarens». Apeid
reHos. Myranuu. Heciywaiinoe
ckpemuBanue. M3omnsamnus.
[Tonynsiiuyu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEeNUCTBHS €CTECTBEHHOTO 0TOOpA.
JIBxytuit otoop.
MoaudukanoHHast
U3MEHYUBOCTh. CTaTUCTUUYECKHUE
0COOCHHOCTH MOJTU(PUKAITMOHHOM
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX ITPU3HAKOB.
KonnuecTBeHHBIE PU3HAKY.
CpenoBast ”3BMEHYHBOCTh
npusHaka. Koappunment
HacJeayeMoCTH npu3Haka. OTBer
Ha oTO0p. [Tonck renos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OnHOHYKJIEOTUAHBIE BAPUAHTHI
reroB. JIHK-uum. IlomHOreHOMHBIN
AaHAJIN3 acCOLMALIMM.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas 3pa. O6paTHas
reHeTuka. « OMUKCHBIE
uccienoBanus. [Iporeom,
MeTabosoM. JloMmecTukanus u
LHEHTPbl TEHETHYECKOTO
pazHooOpa3us. [loncku pacTenuii ¢
«XOPOLIUMMY MPU3HAKAMU IS
yesoBeka. L{eHTpbl reHeTHYecKoro
pasHoo6pasus. Hukomait UBanoBu4
Baswuiios. Cenekuusl.
KomOuHarmonHasi u ruopuHas
cesieknus. ['ereposuc.

IIpakTrueckoe 3agaHue
«YacToThl amnenei,
T€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckum
IIPOEKT «AHaIU3
TEHETUYECKOU
CTPYKTYPbI IOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitusepra)y.
Ponesas urpa «9¢dext
OyTBUTOYHOTO
TOPJIBIIIKA.

PosneBas urpa
«EcTecTBeHHBIN
oTOOPY.
HccnenoBarenbckue
paboTHI
«MoaudukanronHas
U3MEHYUBOCTD
pacTeHuil B Ipeenax
Balller0 MECTa
AKUTEITBCTBA.
[IpakTrueckoe 3a1aHue
«ATPOHOMBI».
[IpakTrueckoe 3aganue
«I"omonoruyeckue
PSABI HACJIEACTBEHHOMN
U3MEHYUBOCTI.




CoxpaHuTh U U3YUYUTh T'€HBI, YTOOBI
MeHSTh Oyayiee. Kak mpaBuibHO
XpaHuTh reHsl. Komnekiuu
FEHETUYECKUX PECYPCOB PACTECHHUIA.
[IpakTukym u/unu
VICCIIEI0BATEIIbCKUN IPOEKT:
Mertonbl KylIbTUBUPOBAHHUS 1n Vitro
JJIs1 COXPAHEHHS] TEHETHYECKUX
pECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKIIUU
['eHeTnueckue HEHTPHI B HALLIEH
crpase. [ 1e 3aHuMarorcs
TEHETUKON Y TCHOMUKOW JJIST HY XK
CEJIbCKOT'O XO35IUCTBA.
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