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INOACHUTEJIbBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHue mporpammbl. [Iporpamma pa3paborana B
COOTBETCTBUH € TpeOoBaHusIMU DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHMs, OpPUEHTUpPOBAHA Ha oOecreyeHue
UHAMBUIYAIBHBIX MOTPEOHOCTEN O0O0y4arolMXcsi M HalpaBjieHa Ha JIOCTUKEHUE
IJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOMU
AESITeIbHOCTU. DTO MO3BOJISIET 00ECIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHHUA: HE TOJBKO Ha YPOKE, HO M 3a €ro
npeneaamH.

AKTyalnbHOCTh ~ pealM3alldd JAaHHOW  MporpaMMmbl  OOyCIIOBJIEHAa  caMou
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOMN NESITEIbHOCTU. JTa AEATEIbHOCTD JIEKHUT
B OCHOBE MT03HABATEIHLHOTO HHTEpeca peOeHKa, SBISETCS 3aJI0TOM YMEHHSI INIAHUPOBATh
J00bIe IEUCTBUS M BAXKHBIM YCJIOBUEM YCIICIIHON peanu3anuu uaeil. JIroobie n3MeHeHHs
COBPEMEHHOr0 OOIIeCTBa CBS3aHbI C MPOEKTAMH W HCCIEIOBAaHUSMU — B Hayke,
TBOpUYECTBE, OM3HECEe, OOIIECTBEHHOM XU3HH. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH OO0ydaromerocs: siBisieTcss (OpMHUPOBAHME OCHOBHBIX HAaBBIKOB MPOEKTHO-
HCCJIEI0BATENbCKON EATETbHOCTH.

[TporpamMmoii mpemrycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HAHMH, a TaKXKe M TMPAKTUYECKOTO OIbITa paboThl ¢ JTabOpPaTOpPHBIM
000pyI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON JeATeIbHOCTH. MeTobl
opraHuzalu  o0pa3oBaTENIbHONM W HAYYHO-UCCIIEOBATEIbCKON  JEATEIbHOCTH
nperycMaTpuBaloT (OPMUPOBAHHE Yy OOYyYalOHIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHHS], CBOOObI CAMOBBIPAXKEHUS U UHAUBUIYAIIbHOCTH CY>KJICHUH.

Jlig monHOro ydera mOTpeOHOCTEW YyyallMXCs B MPOTrpamMMe HCIOJIb3YeTCs
g GepeHIIMPOBAaHHBIA  MMOAXO0M, YTO CTUMYJHUPYET VYYallerocs K YBEIHMUYEHHUIO
NOTPEOHOCTH B MHIMBUTY ATbHOM, MHTEIIEKTYyJIbHON U TTO3HABATEIBHOMN 1€ATeTbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEILCKUX HABBIKOB. [[porpaMma ctaneT BoCcTpeOOBaHHOM
B IEPBYI0 OdYepelb IIKOJbHUKAMH, KOTOpblE HMEIOT CTOWKHI HHTEepec H
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHHIO MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nozpoctkoBOM Bo3pacTe ydamiecs MposBIIsiOT CBOO 3aMHTEPECOBAHHOCTh B TOU
WIM WHOM 00JlacTM 3HAHUM, HAayYHOM HAaNpaBJICHUH WIM MPOQPECcCHOHATBHON
JeSTeNbHOCTH. TakuM 00pa3oM NPOUCXOAUT (HOPMHUPOBAHHME T[MO3HABATEIHHOU U
npo(ecCHOHANbHON COCTABISIONIECH JIMYHOCTH, TOMOTAeT y4yalleMycsl B ONpe/leIeHUU
OyIyIIero >KM3HEHHOTO ITyTH U B TPO(eCCHOHAIBHOM BBIOOPE TTOCIIC OKOHYAHUS IITKOJIBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJIaHUe IIKOJIbHUKA
K IO3HAHUIO HOBOTO, PACIIMPEHUIO M YIVIyOJEHUIO COOTBETCTBYIOIIMX 3HAaHUH, U



[OJyYEHUIO HOBBIX B TOM YHCJIE NPAKTUUYECKUX HABBIKOB, a TaKK€ MOTHUBUPYET
ydJarerocsi Ha mpohOpUESHTAIHIO.

[IporpamMma HaleneHa Ha MOMOINb PEOEHKY B OCBOCHHMU OCHOB OpraHM3allld U
OCYLIECTBJIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENBCKON JAESITENIBHOCTH, a TAKKE B
OpUOOpEeTEHNH  HEOOXOAMMOrOo  omblTa s paboThl  HaJl  HMHAWBUIYAIbHBIM
UCCIIEJOBaHUEM WM IIPOeKTOM. IIporpaMMa moMoKeT HIKOJBHUKY B Oosiee Ti1yOoKoM
M3Y4YEHUH MHTEPECYIOIIEH ero 00IacTh €CTECTBEHHBIX HAyK, a TAKXKE B IPUOOPETEHUHU
BaXXHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX JJIsl MPOTYKTUBHOM COLMAIM3aLUU U
(bopMUpOBaHUS FPAXKTAHCKON TO3ZUIUH!

— HaBbIKA CAMOCTOSATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
IPAKTUYECKUX 3a/ay, BKIIOYAIOLIET0 B ce0s YMEHHE BHUAETh M aHAJIU3HPOBATh
npoOJeMbl, HYXKJAIOIIMecs B pEIICeHUH, YMEHHE JeTalbHO mpopadaTeiBaTh U
peanu30BbIBaTh CIOCOOBI pabOThHI C HUMHU, YMEHHE INIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKETAEMOMY pe3yJIbTaTy;

— HaBbIKa TeHEepUpOBaHMUS U O(GOPMIIEHUS COOCTBEHHBIX HEH, 00JieueHUs UX B
yA0OHYIO0 JUIsl pacpoCTpaHeHUs popMmy;

— - HaBbIKA YBAKUTEJIHHOI'O OTHOILIEHUS K Uy>KUM B3IJIA1aM U UJEsIM, O(POPMIIEHHBIM
B paboTax JApyrux JIOJEH, JApPYyruX aBTOPOB — BIIAJENbBLEB HHTEIUIEKTYalbHON
COOCTBCHHOCTH;

— HaBblKa  MyOJWYHOrO  BBICTYIUIEHHA  niepel  OoJIbIIOW  ayIuTOpueEH,
apryMEHTHPOBAHHUS M OTCTAaMBAaHUS CBOEH TOYKHM 3pEHMs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKIEHUs IPYTUX B CBOEH IIpaBOTE, IMPOABMKEHUS CBOUX
UACH;

— HaBblka pabOThl CO CHEHUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MpOTrpamMMami,
nabopaTOpHEIM  O00OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBaMH, OMOIMOTECYHBIMU
(GoHIaMU W UHBIMH pecypcaMHu, C KOTOPHIMH MOXET OBITh CBsi3aHA MPOEKTHO-
MCCIIeI0BATENbCKas ACSITEIbHOCTh IIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHUKA HaJ MNPOEKTOM WM HCCIEJOBaHUEM OyjaeT
CIIOCOOCTBOBATH U PA3BUTHIO €0 aJICKBATHOM CaMOOLICHKHU.

BapuanTsl peaqu3anuu nporpaMmmbl 1 GopMbl POBeIeHUs 3aHATHIA.

JlanHasi mporpaMMa paccuMTaHa Ha pa0OTy CO IIKOJbHUKaMU 5-9 Kiaccos.
[legarory Ba’kHee aKILIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIBKO Ha KayeCTBE pe3yJibTaTa
MIPOEKTa UM UCCIIEOBAHMS, CKOJIBKO Ha TOM, YTOOBI yUAIIMICS MOJTydas 3HaHUS B TOM
YHCJIE U Yepe3 BBINIOJIHEHHUE MPAKTUUECKOTO 3aJaHusl, JeJial BbIBOIbl U YMO3aKIIOUEHUS
Ha OCHOBAHMM CBOErO WCCIEAOBAHUS, YYWICS CpaBHUBATb €ro pe3yJbTaThl C
TEOPETHUECKUM MAaTepUaIOM U UCCIIEIOBAHUIMU JIPYTUX MIKOJBbHUKOB. Takum 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEA0BATENBCKON IESATEIbHOCTH U MPUOOpPETET
HABbIK KPUTHUUECKOT'O OTHOIIIECHHUS K MaTepuaiy.



[Iporpamma pa3zbuTa Ha MOJIYJH, KOTOPbIE€ MOTYT OBITh HCIHOJIB30BaHBI JHUOO
YaCTUYHO, JIMOO TOJHOCThIO. Tak wmomynb «Kak JKMBOTHBIE ¥ pacTeHUs
MPUCTIOCAOTUBAIOTCSY (IBOJIFOIMOHHAS SKOJIOTHS) TPEAIoIaraeTcs il U3y4eHus B 5
wimm 6 kjacce B TedeHHue oaHoro rojga (34 waca B rox). Moaynu «OCHOBBI
pacTteHueBoACTBa» u «buorexHomorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBbITh
peann3oBaHbl B TeUeHUU 2-X JieT (1o 34 yaca B roj) wiu B TedeHuu 1 roga (68 yacoB B
rog). Bo BTopom ciydyae BO3MOXHO MpOXOXKJIeHHE o0oux Mojayielt («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kiacce, «buorexnonorun» B 7 uim 8 kiacce). AHaJIOTUYHO
Moayiu «MoJneKysipHbIe OCHOBBI (PM3UOJIOTHU U (hapMakoJorum» U «MoJeKyspHbIe
OCHOBBI CEJIEKIIUU» PACCUYUTAHBI HA 68 YaCOB U MOTYT OBITh pEaIn30BaHbI B TCUCHUHU 2-
x siet (o 34 yaca B roa) win B TeueHuu | roga (68 yacos B roa). Bo BTopoM ciyuae
BO3MOKHO TPOXOXKJeHHUE 000ux Moayseil («MoneKkyysipHble OCHOBBI CENEKIHN» B 8
Kiacce, « MoJeKyJsspHble OCHOBBI (PM3HOJIOTMH U (hapMaKoJIOTHN» B 9 Kjacce).

MOXHO pPEKOMEH/I0BaTh HCIOJb30BaTh MOJayau «Kak >KUBOTHBIE M pacTEHUS
npucnocabauBaoTcs», «OCHOBBI  PacTEHUEBOACTBaA», «MoOJIEKyIsipHbIE OCHOBBI
CEJICKIIMN» B Ka4e€CTBE HEMPEPHIBHOTO 00pa30oBaTeabHOTO Iukia (5-9 kiace mo 1 gacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIE W pacTeHUsl MpucnocabiuBarTcs», «buorexHomorun» u «MoJekyspHbIe
OCHOBBI (pU3HOJIOTHHU U (hapMaKOJIOTHU» B KaueCTBE HEMPEPHIBHOTO 00pa30BaTEILHOIO
nukia (5-9 kmacc mo 1 4dacy B Henmeno) ISl KJIAaCCOB OMOTEXHOJOTHMYECKOTO WIIH
MEIUIIMHCKOTO HAIIpaBICHUM.

B3aumocBsa3b ¢ mporpammoii BocnuTaHus. [Iporpamma kypca BHEYypOYHOUR
JeSATeIPHOCTH pa3paboTaHa € YYETOM PEKOMEHAAIMN MPUMEPHOM MPOrpaMMBbl
BOCIIUTAHUS, YIUTHIBAET IICUXOJIOTO-TIEIaTOTHIECKUE OCOOCHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. 3T0 MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0 W BOCIHMTATEIHHYIO
NEATENIbHOCTh Me1arora, OpUEHTHUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COIIMATILHOE Pa3BUTHE peOCHKA. ITO MPOSIBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOTrpaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALIUIO B IPUMEPHOU TPOTpaMMe
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMIUICKTOBAHMSI PA3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3aluu
npoOpUEHTAIIMOHHON  JEATENbHOCTA IIKOJbHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMax 3aHITHH Ui IIKOJIHHUKOB, OOECIEYHBAIOIINX
OOJBIITYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TI€AaroroM H JAPYTHMMH JCTbMU
JIeSITeIbHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIIOYEBOE 3HAYCHHE KOTOPBIX JJIi BOCIUTAHUS TOJYEPKUBACTCS MPUMEPHOU
POrpaMMON BOCITUTAHUS.



Oco0enHocTH padoOTHI YUUTEJIs MO MporpaMMme. 3ajada YUYUTessi COCTOUT B TOM,
4TOOBl  COMPOBOXKIATh MPOIECC MPOPECCHOHATBHOW OpUEHTAIMM  IIKOJbHHKA,
pacKkpbiBasg MOTEHIMAN KaXXIOro 4epe3 BOBJICUYCHHE B MHOTOOOPA3HYIO JEATEIbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yabTaToM paboThl yUUTENS B IEPBYIO
ouepellb SABJISETCA JIUYHOCTHOE pa3BUTHE YyYallerocs. JIMYHOCTHBIX pE3yJIbTaTOB
YUUTENb MOXET JIOCTUYb, YBJIEKash yY€HHKAa COBMECTHOM M MHTEPECHOM UM 000MM
NEeSTEeNbHOCThIO,  YCTAaHaBIIMBasi BO  BpeMsl  3aHATUH  J00pOXKeIaTelbHYIO,
MO/1JIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEGHHOCTHBIM COAEP>KaHUEM.

IIpumepHas cxema nIpOBEAEHUS 3aHATHH 110 TPOTPAMME!

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHasa o TEME.

2. TloaroToBKa K SKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXICHHE OOBEKTOB IS
MIPAKTUYECKOTO 3aHATHS.

3. IlpoBeaeHne NpakTUUECKOTO 3aHATHSI — OCHOBHAS 33Jlaya OCBOCHHE METO0JIOTUH
JaHHOTO PKCIIEPUMEHTA.

4. Tlo oOKOHYAaHWU TPEIIOKUTH JETAM, KOTOpPbIE 3aWHTEPECOBAIUCH JAaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €Tr0 B HCCIEAOBATEIbCKUN MPOEKT. i 3TOro He0oOX0aAUMO
o0CyaUTh OOBEKTHI, KOTOpPHIE YYEHUK OyIeT WCClIeqoBaTh, COCTABUTh IIJIaH
HKCIIEPUMEHTA.

5. IlomMoub y4eHHKY MpPOAHATU3UPOBATH PE3YJIbTaThl AKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl NPOEKTHO-UCCIIEI0BATENbCKON AESTENbHOCTA HIKOJIHHUKOB
MOXHO B TMpOIlECCe 3allUThl MMU CBOMX pabOT B paMKaxX IIKOJbHOM Hay4YHO-
MPaKTUYECKOM KOH(EPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOYHOM JEATEJBbHOCTH

Moayab «Kak :KHBOTHBIE U PACTEHHUS PUCIIOCAOJINBAKOTCH» (IBOJTIOLMOHHAS
IK0JIOTHA) 5-6 Kaaccsl (34 yaca)

1. Mbut uccnedyem scuevte oo6vexkmut (6 uacos)

CBoiicTBa M CTpOEHUE XKUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocoOb —
OpraHu3M Kak efauHas cucrema. Apanrauuu (npucnocodsenus). [lonsatue romeocrasza
KUBOTO opranuizma. CriocoOsbl €ro Mojepx aHusl.

[lonsTue BapuaTuBHOCTH mHpu3Haka. lccrnenoBarensckue paboTel «Bce nu
(cunMITBI, 6K, Oepe3bl U T.11.) oauHaKOBbIe? DOTOKBECTY.

Orpannuenus Mopdosorndeckux # (¢usznonoruueckux agantauuid. [louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIMMHU, MAJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHUU M KMBOTHBIX HAIIETO
Kpash».

2. Bnuanue okpyscaroweil cpeowt na ycusvle opzanuzmul (12 uacoes)

dakTopsl OKpy’Karoleh cpenbl (abmoTuyeckue, OMOTUUYECKHE, AHTPOIIOTCHHBIE).
[Ipumepst  abuoTHdeckux  (aKTOPOB, OKA3BIBAIONIMX OCHOBHOE BIMSHUE Ha
KUBHEACATENIbHOCTh  KUBBIX  OpPraHU3MOB:  TEMIIEpaTtypa, CBET, BJIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Ber u Temno» (KyOUKH Jiba B3BECUTh, MOJIOKUTh B YaIIKU
[lerpu Ha pa3HolBeTHYI0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpee
pactasin). [IpakTuueckoe 3ansitue «YTo pactBopsiercs B Bojae» (3kcrnepuMenT « Kuakuii
nomy). [Ipaktudeckoe 3ansatue «Auddysus BeniecTs B Boje (pacTBOphl)», «JIBHKEeHHE
pacTBOpoB To I1BETKY». [IpakTmueckoe 3anstue «Jlem mimaBaer B Boxe (aiicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlen nmpu 3amep3aHun pacIuPsIETCS»
(pa3pyieHue kaMHs (MMOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHbIE ~ 3aKOHOMEPHOCTH  MPHUCHOCOOJEHHUS]  KUBBIX  OpPraHU3MOB K
abnotnueckum ¢paxkrtopaM. [IpucrnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepatypa, BIaxHOCTb M cBeT. l[lpakrtuueckoe 3ansitue «lllyOa» (kyOuku nbaa
3aBEpHYTH B pa3HbIil MaTepuall, B3BecuTh). [Ipaktnueckoe 3ansitue « IurmeHTh (MOXKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy». [Ipaktuueckoe 3anstue «Kak
’KUBOTHBIC IJIABAIOT B BOJIE» (DKCIEPUMEHT C TTUTIETKOMN).

UccnenoBarenbckue paboThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
HAa pacTEHUS B ECTECTBEHHBIX WM HWCKYCCTBEHHBIX YCJOBHUSX» (Ha JOCTYITHOM
Marepuasie).

3. Bzaumooeiicmeus scusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEPHOCTH pa3BUTHUS MEKBUIOBBIX
B3auMOOTHOIIeHUH. KosBomonust (XUIIHUK-KEPTBA; Mapa3sUT-XO3SIMH) DBOJIIOIUS
ctpareruii noOwsiBanust numm. CouuansHOCTh. Bupasi-Beceneniibl. [lepedens pactenuii-
Bpeautenen. MccnemoBarensckass pabora «HaOmiomenus 3a B3aMMOOTHOIICHHSIMU



’KUBOTHBIX MPU AOOBIBAHUU MUY (KOPMYILIKH JJIs ITULL, JJIs1 TOPOJICKUX MITM CEITbCKUX
KUBOTHBIX). BeO-kamepwr». MccnemoBarennckas paboTta «PacmpocTpanenne BHIOB-
CHUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoeek 6 sncuznu pacmenuii u xeueomuvix? (6 uacos)

Auntponorennsie paxktopsl. [IpaBna i, 4To NepBOOBITHBIE JIFOAH KUJIU B TAPMOHUU
¢ npuponoi. OIOMAIIHUBAHUE U MPUPYUYECHUE KUBOTHBIX U PACTECHUI. 3a4€M Cracartb
BBIMHUPAIOIIME BHUIBI, KaK 3TO JejaTh. KyJbTypHbIE pACTEHUS U UX AUKHE MPEIKU.
[ToueMy Ba)KHO WX COXpaHATh. Pa3HOOOpa3ue KyJbTYPHBIX PACTCHHH M MX 3HAYEHHUE B
KU3HU yenoBeka. KpacHas kaura Bamei tepputopun. Ocodo oXpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckass pabora «Pa3nHooOpasue KyJIbTypHBIX
PACTEHMU B BallleM PETHOHE.

UccnenoBarenbckas paboTa «BiusHUe aHTPONOTeHHBIX (AKTOPOB Ha PA3BUTHE
pacTeHul B rOpo/ie/HACEIEHHOM ITyHKTE.

Okckypeust/mpaktuueckas padbora «OOIIT B BamieM permoHe — YHHKaJbHbBIC
0OBEKTBI TPUPOIBD.

5. Jkonozuueckue nuuiu (6 uacos)

buocdepa — onHa n3 BakHeHIUX 0000uYek 3eMiu. UTO Takoe «IKOJOTHYECCKUC
HUIW» U Kak oHu (Gopmupyrorcs? dopmupoBanue 3HaHUN MO OMOPA3HOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKHX  MPHUCIOCOOJICHUH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHeE). PactutenbHbie cooliiecTBa U ux TUIBLL. Pa3Burtne
Y CMEHbI paCTUTEIbHBIX COOOIECTB.

UccnenoBarenbekue pabOThl «IKOJOTUYECKHE HHILIM BOKPYT TE0S — ONUCaHuE
dakTopoB OKpyxKatouieil cpensl». MccnenoBarensckue padboTel «DEHOJOTHUYECKHE
HAOTIOACHUS.

Monayab «OcHOBBI pacTeHHEeBOACTBaY» /-8 Ki1acchl (68 yacoB)
1. Beéedenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DAaKTOPhI BbIpAIIMBAHUS PACTECHUMU.
Uctopus pazputus arpoxuMuueckux 3Hanuit (padotrsl M.B. JlomonocoBa, 0. JIuGuxa,
byccenro, B.B. [lokyudaeBa, K.A. TumupsizeBa, I1.A. Kocteruesa, JI.H. [IpsaumnukoBa
u jp.). [Ipaktuueckas pabora «bouka JInGuxay.

2. Azpomexnuueckuii Ixcnepumenm (6 yacos)

[IpaBuia MOCTAHOBKH arpo3KCHeprUMEHTOB. lloCTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BbIOOp TeMbl, COCTaBlIEHUE TUIOTE3bI, IIEJIM U 3334 SKCIEPHUMEHTa I10
BBIPAIIMBAHUIO PACTEHUI B KOHTpoiupyemou cpene. KoHTposn, mNTOBTOPHOCTH,
MpOBEJICHUE JKcrepuMeHTa. [lmanupoBanue »skcnepumeHTta. OlleHKAa pe3yJIbTaTOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTAHUE
CeMsH (POCT IPOPOCTKOB)».

OcBoeHrE TEXHOJOTUU KPYTJIOTOJUYHOTO BBIPAIIMBAHUS CaJaTOB M MUKPO3EJICHH



B KOHTPOJHMPYEMBIX MCKYCCTBEHHBIX yCHOBHUsX. COOp YCTaHOBKH JUIsl BbIpAIllUBaHUS
pacTeHuil B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Ponv xumuueckux snemenmos ¢ numanuu pacmenuii (20 yacos)

Bopa. PactBop. BreITsikKa. AHMOHBI, KaTHOHBI, J3JEKTPONPOBOAHOCT, W pH
pactBopa. Pojib XMMUYECKHUX JIEMEHTOB B MIUTAHUU pacTeHUi. [omydeHne nuraTenbHbIX
BelecTB pacteHusiMu. [Ipaktuyeckas pabora «CxeMbl MUTATENBbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH ISl MUTATEIIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHvMyeckue, MUHEpalbHble, MHKpPOOUONOrudyeckue. Turel
NUTaHus pacTeHuil. Bo3aymHoe M MHUHEpaNbHOE (KOPHEBOE) NUTAaHUE PACTEHUMU.
TpaHCIOPT NUTATENBHBIX BEIIECTB PACTEHUM: BOCXOIALIMHA WM HUCXOMSAIIUMN TOK.
Baxneimme kanuiiabie, GocpopHbie U a30THBIE YI00peHus], ux cBoicTBa. [IpocThie u
cinoxHble ynoopenus. Ilpaktudeckas pabora «lIpaBuia cMmemvBaHus ya00peHHII»
[Ipaktuueckas padota «llutanue pacTeHUN: TEXHOJIOTHUS TPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB JIJIs1 pa3HBIX KYJIbTYp».

Poct u pa3BuTHe pacTeHMil: 3Tanbl OHTOreHe3a, (HaKTOphI, BIUSAIONIME HA POCT
pacTeHMii: CBeT, TyCTOoTa TOCaJoK, nuTaHue, cyOctpar. IIpakTtuyeckas pabora
«MOHUTOPHUHT MUHEPAIIBHOTO MUTAHUS PACTEHUI.

OcoOeHHOCTH TNHUTaHUS PACTeHHH a30TOM. A30T U €ro 3HAu€HUE B KU3HU
pacrenui. opMbI a30Ta U UX MPEBPALIECHUE B ITIOYBE.

Uctounuku dhochopa st pacrenust. 3HaueHue hochopcoaepkammx coeTMHESHUMN
B KjieTKe. Posib Makpospruyeckux coequuenuit ocopa B SHEpreTHY4eCKOM OOMEHE.

Brnusaue kanusg Ha (QuU3MUECKHME CBOWCTBA IMPOTOIUIa3Mbl, Ha (HEPMEHTHI
YTIEBOIOPOAHOTO OOMeHa, cuHTe3 OenkoB u Ap. Ponb kanus B nmoaaep>kaHUd MOHHOTO
OanaHca B TKaHsX, B IPOLIECCaX CaMOPETyJISIIIH.

PerynstopHas u CTpyKTypooOpas3oBaTeiabHasi poJib KajlblMs. Y4YacTUE B
o0pa30BaHUM KJIETOUYHOM CTEHKHU, MOJAECPKAHUM CTPYKTYpbl MEMOpaH U Peryisuus ux
MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTabojmM3Me pacTeHuil. Marauii B coctaBe xsopodwuiiia,
CXOJCTBO XJIOpOo(UIUIa U TeMOTJIOOMHA KaK CBHUJIETEIHCTBO €AMHCTBA OPTraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEAMHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3aliH KIIETKH,
Y4acTHE B OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

MuxkposnemenTtsl. [IpeacTaBieHuss 0 pojd MHUKPO3JIEMEHTOB B MeTabonIu3Mme
pacteHui. OCOOEHHOCTH TMOCTYIUIEHHSI MHUKPO3JEMEHTOB B pacTteHus. CHHEprusM u
aHTaroHM3M 3JIEMEHTOB NTUTAHUS PACTECHUM.

PacturenpHas auarHocTMKa M METOJbl MACHTH(PUKALMHM HEIO0CTaTKa/M30bITKA
aneMeHToB nuTanud. [IpakTuueckas padbora «PactutenbHas quarHocTuka.

UccnenoBatenbckas padota « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUH, paCTCHUI
Ha WIKOJIbHOM TEppPUTOPUM, YCTAHOBKAa HPHUYMH MATOJOTUYECKUX COCTOSIHUM (Mpu



HaJTUYUN )».
HccnenoBatensckast pabora «OlleHKa BIWSHUA pPa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBJIEHUE PA3IMYHbBIX TOJKOPMOK)».

4. Pecynamopul pocma pacmenuii. 3awguma pacmenuii (4 uaca)

[Tonsitue o perynstopax pocra pacteHul. CTUMYIJISATOPBI PocTa — (PUTOrOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IMTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoaHbie
(abcru3oBasi KHCJIOTa W HEKOTOpble (eHOJbHBIE BeIleCTBa (MKyMapoBas, KOpUYHas,
CAJIMLIMJIOBAs K-Thl), 2. CHUHTeTHYecKHEe (MOp(aKTHHBI, PETapAaHThl, A€(POIHAHTHI,
JICCUKAHTBl, repOunuabl). @OUTOMOHUTOPUHI U OLEHKAa COCTOSIHHSI —PAacTEHUH.
CoBpemenHble croco0sl MoHuTopuHra. Ilpaktuueckas pabora «ODUTOMOHUTOPHUHT U
OLIEHKa COCTOSAHUS pacTeHUu. COBpEMEHHbIE CTIOCOOBI MOHUTOPUHTA».

HccnenoBarenbckas padora «BiusiHue rerepoaykcuHa Ha MpopacTanue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3IMUHBIX PACTCHUI.

3amura pacTeHud OT BpeauTeseil: ocHoBbl Ouomeroaa. IIpakTuueckas paborta
«/HCceKkTapuu: mpaBuia U yCJIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX».

5. Boomuas, necuanas u nougennan Kyaomypol, ux npUMeHeHUe 6 6blPAUUEAHU
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

Bojnnas, mecuanasi u MOYBEHHAs] KYJbTYpbl, UX NPUMEHEHHE B BbIPAIIMBAHUU
pactenuii. [lpoBenenune Boabl B KOpHE U crebne pactenuid. [Ipaktuueckas padorta
«KopHeBoe naBieHue.

Bonublii pexxuM pacTeHHil: CTpoeHue YCThHIL: (DaKTOPhI, BIUSIONIME HA HUX
PACKpBITHUE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYJISIUU UCIIAPEHHUS BIark paCTCHUEM.
[Ipaktuueckas padota «[IpuroroBieHue npemnaparta yCThbHUI] METOJIOM CIICTIKA.

UccnenoBatenbckue paboThl: «BiusHuE yCIIOBUM COJEp)KaHUS PACTCHUM Ha
KOJINYECTBO YCTHUID.

®doTocuHTE3 — YHHMKaJIbHBIM Mpolecc pacteHuil. TeMHOBas u cBeToBas (hasbl
¢doTtocunTte3a. 3HaueHue (HOTOCUHTE3A JIS KUBBIX Opranu3moB. [IpakTuueckas padbora
«DyHKIMOHAIIbHAS ~ JIMATHOCTMKA PACTEHUH MO AKTUBHOCTH  XJIOPOILIACTOB»
UccnenoBatensckast pabora «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCUHTETHUECKOIN aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUSIOIINX HA HEEY.

@dakTopsl pocTa pacTeHU: BO3AyX W a’pauus. [log3zeMHOe ApIxaHUE pACTECHUM:
COCTaB TIOYBEHHOTO BO3AyXa, Tra3000MeH. ['a3000MeH Tipu  OECIIOYBEHHOM
BbIpamuBanuu. Ilpaktuueckas padora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTruueckas padota «/lpIxaHue pacTeHUI: OLIEHKA MHTEHCUBHOCTH JbIXaHUS paCTEHUN
Y TIJIO/IOBY.

Uccnenosatenbckue paboThl: «BausHue cmnoco0a BbIpanuBaHus (cocTaBa
MUTATEIHLHOM CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PATMUHBIX PACTEHUN.



6. Kyavmypnote pacmenus. Cospemennnie acnekmol ceyekyuu (20 uacoe)

Kak yenoBek cran ucnoyib3oBaTh pacTeHuss? CBsA3b Pa3BUTHS LMBUIU3ALMH
YEJI0OBEKa M OJIoMalllHMBaHus pacteHuid. Jlomectukamus. Juckyceus «Jlomectukanus,
BCE JIM PpACTEHUS U IKUBOTHBIC, KOTOpPbIE KHUBYT PSIAOM C UYEJIOBEKOM UM
OJIOMAIIHUBAKOTCA? MOYXKHO JIM CUMTATh TapakaHa OJJOMAIIHEHHBIM JKUBOTHBIM 7

HacniencTBEHHOCTh M1 IBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Buawsl m3meHunBocTh. IlpakTtudeckas pabora «MoauduxaimoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJKH C OJTHOTO JIEPEBA)».

['en — MaTrepHalbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkienHoBbie KUCHOTHI. JIOoKanu3anus reHeTUYECKOTO MaTepuaia B Kietke. Jlenenue
kietok. Permukanus JJHK. OcHoBHast torma MosexyispHoi 6uoiaoruu. TpaHncKpumus.
Tpancasuus. Myrtauuu. [Ipaktuueckas padora «['€H — HHCTPYKIHS 10 COOPKE KICTKH
(Ha Oucepe wiu KoHCTpykTope)». IIpakTuueckass pabora «MyTtanus Ha OytepOpoje
(J1r000¥ 00BEKT M3 mpeAblayIed paboThl, Iie¢ U3MEHEHUE WHCTPYKIIUU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BU/Ia 0OBEKTA)».

O¢ddextr OyTHIIOUHOTO TOPJBINIKA W TeHETHYECKoe paszHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHsITh T€HETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TCHETUYECKUX PECypCOB pacTeHuH (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH TroMoyiorudeckux psanoB. LleHTpsl
MIPOUCXOKIEHHUS KyJIbTypHbIX pactennid H.M. BasunoBa u II.M. JKykosckoro.
[Ipaktruueckas padota no rpynnam «OTKyAa Ha HalIMX CTOJaX (PPyKThI/OBOILIN/3TAKNY.

OcHoBHbIE MeTonabl cenekuuu. ['mbpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUS CEJICKIUU: YIyUIlEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abuotnuecknm (paktopam. [IpakTudeckas padota «Bripamubaem ropox. Kak nmposectu
CKpEILUBAHUE Yy TOPOXaA».

Ecte mm xu3Hb B mpoOupke? buoTexHOIOTHS KyJbTYpPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B mpoOupke» (MOXKHO
BOCITIOJI30BaThCA PE3YJNbTaTAMH MPEABIAYIIMX JKCIEPUMEHTOB IO COCTaBJICHHUIO
MUTATEJIbHBIX PACTBOPOB ISl PACTCHUM ).

Kak  dyemoBek  moxker  momaudunupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpeMEHHbIE  MOAXOAbl M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHus  pacteHmil. [Ipakthueckas  pabota  «['@HOMHBIE  HOXXHHIIBI
(MomenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvhnas npooykuus. (8 uacos)
HanzemHubie u noa3eMHbie opranbl pacteHui. [loGer u Bugon3MeHEHHbIN MoOer
pactenuii. CriocoObl pa3MHOKEHHS PAaCTCHUM.
[TonatTne o0 KadecTBe NPOAYKTOB TMTaHHA. [IpoOiieMbl KOHKYPEHIIUH
OTE€UYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTABKU U CPEICTBA



coxpaHeHusi NMpoaykToB nutaHus. [lpaktuueckas pabora «llpenenbHo nomycTUMBbIE
koHueHtpauuu (I1JIK) m meroasl KOHTpoJiss G€30MACHOCTH PACTUTENBHBIX MPOAYKTOB
MIUTAHUS.

Mukpo3seneHb: moJIie3HOCTh U TexHosorus. VMccnenosarensckas padora «OueHka
KauecTBa BhIpAIICHHON MUKpO3eIeHN» (JIM0O CBOs, TMOO0 U3 MarasuHa).

XUMUYECKUI aHanu3 IPOIYKIUU. OcHOBBI CHEKTPOPOTOMETPUHU.
[Torenumometpusi. Xpomatorpadus. [Ipaktudeckas padora «MeTobl OIICHKH KauyecTBa
PACTUTENBHOW MPOIYKUIHUU: XPAHEHHE M COXPAHHOCTh MHUTATENIbHBIX BelIecTB» (110
JOCTYITHOMY 00OPY/I0BaHHMIO).

UccnenoBatenbckas pabora «OmpeneneHue ButamuHa C MeTOIOM OOpaTHOTO
TUTPOBAHUS B IUIOAAX Ha Pa3HOM Cpoke (croco0e) XpaHeHUSI».

Monayab «buoTexHoaorus» 7-8 Kiaccol (68 yacos)
1. Buomexnonozus (4 uaca)

[TonsiTue OWMOTEXHONOTHMH. 3aueM 4YeNOBEeKYy OHOTEXHOJOTHH, B YeM UX
MPEUMYIIECTBO Mepel XUMUIECKUM CUHTE30M. OCHOBHBIE OM00OBEKTH OMOTEXHOJIOTHU:
MIPOMBIITUICHHBIC MUKPOOPTAHU3MBI, KJIETKA U TKAHW PACTEHUH, )KUBOTHBIX U YEIIOBEKA,
ounokatammsatophl. [Ipaktudeckass paborta «Ilpumepbl mpuUMeHEHHS OMOJOTUYECKUX
00BEKTOB B TBOCH KUZHI.

Ceipbe anss OMOCHMHTE3a M OIEHKAa ero OMoJoruueckod 1MeHHOCTH. OCHOBHBIC
WUCTOYHUKU yTIIepoja, a3oTa, ¢ocdopa, MHUKpodIeMEHTOB. McciaemoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsl BONPOCKI €ro MpeABapuTebHON 00paboTKu), pa3padoTka
HOBBIX IUTATEJIbHBIX CpPEJl, B TOM YHUCIJIE BKJIIOYAIOMIMX OMOCTUMYISATOPHI U JAPYyTUE
AJIEMEHTHI YIIPABIICHUS U ONITUMU3ALINU ITPOLECCOB OMOCHHTE3a. MeTOo/Ibl ONTUMHU3ALUU
MUTATENbHBIX CPEI.

2. Mukpoobuonozusn (12 uacoes)

[TomoxkeHne mMPOKAapUOTOB B cHUCTeMe opraHudyeckoro wmupa. CTpoeHue
OakTepuanbHOu kieTku. Knaccudukanus O6akrepuii. Mopdonorus 6akrepuii. [Ipocteie
U CIOXHBIE METONbl OKpammBaHus Oaktepuil. dusmonorusi OakTepuii: NHUTaHUE,
JBIXaHHE, POCT U pa3MHOKEeHHE. 3HAKOMCTBO ¢ IOMEeHOM ApxeH (3KCTpeMODUIHHOCTD,
0COOEHHOCTH CTpoeHus KieTkn). JlaboparopHast padota « PUKCHPOBAHHBIE MpENapaThl
Oaktepuil. Ormnpexnenenue (OpMbl TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3Ysl MpPOCTOM MeToa okpacku» JlabopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOUW CTEHKH METOJIOM OKpaIIuBaHuA 1o ['pamy» (IIpu HaTMYUNA PEaKTHBOB).

MosiouHokHuCHOE W cnupToBoe OpokeHue. PoToTpodHBIE U XEMOTPO(HBIE
Oaktepun. Kunernyeckoe  ommcaHue — TMpolecca pocTa  MHKPOOPTaHU3MOB.
OKCHOHEHIMaNbHass ~ MoJenb  pocta. KwuHeTtmka THOENM  MHUKPOOPTAaHU3MOB.
JIaboparopHasi pabota «IIpuroroBiieHne NpuKU3HEHHBIX MPENAPaTOB MOJIOYHOKHUCIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymHast ajgoyka U 4yepHasi CMEpTh, OOTYJIN3M, CTOJIOHSIK,
Tybepkynes. Uctopus 60ps0ObI ¢ OakTepuanbHbIMU HHPeKusaMu. JJabopaTopHas paborta
«IToceB cMmbiBa ¢ pyk Ha yamku [letpuy». JlabopatopHas pabora «Briaenenue uncroit
KyJabTypsl Oaktepuil. Metonq pa3BeneHuil. MeToJ  HUCTOLIAIOUIETO  MITPUXAY.
JIaboparopHass pabota «Mopdoaoruueckass XapaKTepUCTHKa BBIICICHHOM YHCTON
KYJIbTYpbI: XapaKTEPUCTHKA KOJIOHUHU, (opMa OAKTEPUH, TUIT KIIETOUHOU CTEHKNY.

BoiiHa 6€CKOHEYHOCTH: aHTUOMOTUKHU TIPOTUB OakTepuil. MexaHu3Mbl IeUCTBUN
aHTUOUMOTUKOB. MeXKIIeTouHass KOMMYyHHUKaiusa Oaktepuii. YyBCTBO KBOpyMa.
JIaboparopHasi pabota «CpaBHEHHE pOCTa MHUKpPOOPTaHM3MOB Ha 4Yalike 0e3 U C
nobasienust aHTHOMOTHKOB» MccnenoBarenbckas padbora «llonck MHUKpOOpraHM3MOB
00J1a1alolUX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Tpumenenne Oaktepuil uyenoBekoM. Kunernueckoe omnucaHue OHOCHUHTE3A
IIPOJYKTOB MHUKpOOpraHu3mMamu. bakrepuu, KOTOpblE MOIYT pasjararb ILIACTHK.
UccnenoBarenbckas padbota «BbiaeneHne MOJIOYHOKUACIBIX OaKTepuil, HCCIIEOBAaHUE X
AKTUBHOCTH.

Mukpoopranu3msl B arpoOnoTexHoaoruu. ICKycCTBEHHBIE aCCOIUAIIMY PACTCHUN
¢ Mukpoopranuzmamu. ccnenoBarenbckas padota «Beiaenenue 6akTepuil mMOJIe3HBIX
IUJTS paCTCHUI.

3. Jykapuomuueckue opeanusmvl 6 Ouomexmo02uu (niecHesvle 2puobsl,
opococu, sooopocau) (12 uacoes)

[1necHeBbIe TPUOBI MPOYIIEHTH OMOJIOTMYECKU aKTUBHBIX BEIIIECTB.

OOmiasi xapakTEepUCTHKA APOXOKEH caxapoMuileToB. VcTopus uCmonb30BaHUS
JPOXKEN B TPATUITMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOICTHUS U XJICOOTCUCHUS,
CHeIMaIN3upOBaHHBIE pachl Jpoxokend. MeTtabomusm Jposxoked. Peakmus cnupToBOrO
opoxxenus. JlaboparopHas pabora «llogacder kineTok apoxoked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CriUpTa M Yriekucioro raza». [lomydeHue BTOPHYHBIX META0OJMTOB B JIPOAKAX.
JIposxoKu Kak MpoayleHThl OnotoriuB. [TomydeHue 1eaeBbix OEIKOB B IPOXKIKAX.

Oco0EHHOCTH BET€TaTUBHOTO U TOJOBOTO Pa3MHOXKEHHS y JAPOXKKEH, 3HAUCHUE
M3YyYECHHS] MHUTO3a W LUTOKWMHE3a Il ONTUMH3alHUH MPOILIECCOB KYJIbTHUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH TATOTEHHOCTH JAPOAOKEH U TpuOOB, TOUCKA
MUIIIEHEH (YHTHIMAOB M pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  MPEMapaToB.
Jlabopatopnas pabota «HaOmroneHue  pa3sMHOKEHUS  JIPOAOKEBBIX  KIETOKY.
[IpakTuueckas padorta «llosyuenue TBopora U kedupa Ha OCHOBE MOJIOYHOKHUCIIBIX
Oaktepuit». I[lpakTuueckass padora «OCHOBHBbIE BHJBl KBaca W UX XapaKTEPUCTUKa»
«JIpo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE JIS TPOU3BOJICTBA KBaca».
[Tpaktuueckas pabora «CpaBHUTENBHBIA aHAIM3 PAa3BUTHUS NPOXOKEH B a’pOOHBIX U
aHa’pOOHBIX ycnmoBusix». IlpakTtuueckas pabora «MeToasl OIEHKH CBOMCTB



XJIeOOIEeKapHbIX Jpoioked. OCOOEHHOCTH NPUMEHEHHUS! IPECCOBAHHBIX, CYLIEHBIX U
MHCTaHTHBIX Apoxoken». MccnenoBatensckas padota «BausHue (HU3NKO-XUMHYECKHX
(bakTOpoB Ha KayecTBO OMOTEXHOJOTHMYECKON MpoayKuuu (kBac, kedup, cobip, xied u
Ip.».

Bonopocnu — nepcnekTUBHBIM OOBEKT sl IMPOU3BOJCTBA O€lIKa U YIJIeBOJOB.
buoTtexHonornueckue MeTo/ibl OUYUCTKU TBEPABIX, XKUAKUX OTXOAOB M ra3z000pa3HbIX
OTX0J0B MNpou3BoACTB. CTouHble BOABI. CXE€MbI OYMCTKH. BHOQUIBTPBI, a’pOTEHKH,
METAaHTEHKH, OKCUTEHKHU. AKTUBHBIM WJI W BXOJAIIME B HEro MHUKPOOPTaHU3MBI.
Hcnonp3oBaHne BOAOpOCTECH B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckasi paboTa
«Bnusnue ¢pusnko-xumuueckux ¢pakropoB Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmayusn (8 uacoes)

HacnencTtBeHHOCTh 1 IBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocth. Buasl usmenuuBocTh. llpakTtuueckas padora «MoaudukanyuoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJKHU C OJTHOTO JIEPEBA)».

['en — MarepuanbHbIi HOCHUTENb HACIEACTBEHHOCTH W HU3MEHYMBOCTH.
HyxnenHoBeie kuciotTel. JIokanu3anus r€eHETUYECKOrO0 MaTtepuasna B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas qorMa MosieKyIsspHO# Onosioruu. TpaHCKPUTIITHUSL.
Tpancnauus. Mytarnuu. IIpaktrudeckas padota «['eH — HHCTPYKIHS MO COOpPKE KIETKU
(Ha Oucepe unu KOHCTpyKTOope)». IlpakThueckas padora «MyTtaius Ha OyTtepOpojae
(J1r0060¥ 00BEKT M3 mpeAblayIlel paboThl, e U3MEHEHHWE WHCTPYKIIMU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BU/Ia OOBEKTA)».

5. Bupyconocus. (6 uacos)

[TonoxeHne BUPYyCOB B CUCTEME OPraHnueckoro Mupa. CTpyKTypa U XUMUYECKUM
coctaB BupycoB. Kiaccudukanus BupycoB. Pemnponykius BupycoB. I[Ipocmotp
JOKYMEHTAJIBHOTO (PUiIbMa O BUpycax.

Bupycsl - Bo30ynutenu nHpeknoHHbIx 0one3neid. OnkoBupychl. bakreprodaru:
CTpO€HHE, CBOWCTBa, mNpuMmeHeHue. IIpaktuueckas pabota. «MeTton pa3BeneHHI»
[Ipaktuueckas padota. « TutpoBanue 6akreprodaron».

buonoruyeckue MmeToapl 00pHOBI C BUPYCAMH.

6. I'ennas uniicenepus u ouomexuonozuu. (8 uacos)

OcHoBbl reHHOU nHXXeHepuu. Bekropa. Crnernuduueckue GpepMeHTbl OaKkTepuil.
[IpakTrueckass pabora «OHIOOHYKJIEa3bl pecTpuKUuU (paboTa € HYKICOTHIHBIMU
MOCJIEIOBATEIBHOCTSIMU Ha Oymare)».

buorexHomoruu nmpoayKiuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTikeHus
TeHHOW UH)KEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cucremMa aJanTHBHOIO HMMYHUTETa OakTepuil M apXeu.



ITpakTuyeckas padota «I'ennbie HoxxHUITBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)

I'MO. Metoas! nosyuenust ' MO. Urpa-guckyccust «Bemrpaii rpaiT Ha CO3/1aHHE
I'MOw.

7. Buomexnonozuu 6 rycusomnosoocmee (8 uacog)

JlomecTUKalys OCHOBHBIE IOMAlTHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JOMECTUKAILIMU KUBOTHBIX (JUCUIA, HOPKA U JIp. — SKCIEPUMEHTBl HAYYHOU HIKOJIbI
akajgemuka bensena). [luckyccus «J/loMecTukanus, Bce JIM pacTEHUS U >KUBOTHBIC,
KOTOPBIE JKUBYT PAIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXHO JIM CUUTATh
TapakaHa OJIOMAalTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOABl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUMs SMOPHUOHOB,
XUMEpPHbIE  KMUBOTHBIE, KJIOHHMpoBaHue. [Ipaktuueckas pabGora «Meroauka
KJIOHUPOBaHUsI (MOJICIMPOBAaHKE HA Oymare).

OcHOBHBIE 00JIE3HU JKMBOTHBIX W POJb TATOTCHHBIX MHUKPOOPTAaHU3MOB U
Mapa3uTOB B Pa3BUTUM 3a00JICBAaHUM JOMAIITHUX )KUBOTHBIX M1 OCHOBHBIX MepaxX 00phOBI
C HHMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpTraHM3Me KUBOTHBIX. [losoxkurensHoe
1 M00OYHOE (OTPHIIATEILHOE) BO3ICHCTBUU aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEIM W 3a7a4¥ BETepUHAPUHU. BHOTEXHOJIOTHS KOPMOBBIX IPEnapaTos.
[IpakTuyeckas padora «CocTaBieHue parioHa MUTaHUS )KUBOTHOTO, pacuyeT pacxojioB
Ha cojaepxkanuey. MHccienoBarenbckas pabota «OreHKa KayecTBa MOJIOYHOM
TIPOTYKITAID) .

8. buomexnonozuu ¢ pacmenueeoocmee (10 uacos)

OcHoBHbIe MeTonbl cenekuuu. [ubpumuzanus. Dopmbel ordopa. OCHOBHBIC
HAIPaBJICHUS CEJICKIMH: YIYUYIIeHHE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abmotuueckum (paktopam. [IpakTudeckas padota «Bripamubaem ropox. Kak nposectu
CKpEILIUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJICKIIMA U OMOTEXHOJOTUM KYJIbTYPHBIX pPaCTEHUH,
'mOpuauzanus, oTnaneHHas TUOpPUAM3ALMA, HCKYCCTBEHHBI OTOOp, TIe€Tepo3HC,
TpaHchopMalys, MyTareHe3, TeHeTHUeCcKoe pefakTupoBaHue). Mctopus cenekiuu B
Poccun u mupe, uctopust pa3BuTHs BaXXHENIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MoxeT MOAUPUITUPOBATH pacTeHus? [ 'eHHast HXEHEepUs paCTCHUIN:
Uro Takoe reHeTMyecKas WHXEHEpHUs pacTeHHi. TpaHCreHHble pacTeHus. Meromsl
nosryyenusi. OOpa3zoBaHue OMyxoJiel y pacteHuid. ArpobakTepuaibHas TpaHCc(hOpMalus:
Ti-azMuasl. I'ensr T-1HK. MonekynsapHO-TEHETUUECKHE MEXaHU3MBI
Tpanchopmanuu. ['eHetnueckoe pemaktupoBaHue. COBpEeMEHHbIE TMOIXOIbl U
JOCTIDKEHUSI TEHETHYEeCKOTOo peaakTupoBaHusi pacteHuid. [Ipaktuueckass pabora
«I"eHOMHBIC HOXHUIIBI (MoaeupoBanue padboTsl cuctembl CRISP-Cas).

Ecte mm xu3Hbp B mpoOupke? buoTexHONOrHs KyJIbTYPHBIX pacTEHUM.



UccnenoBarenbckass pabora «BbIpamuBaHue pacTeHHid B TpoOupke (MOXKHO
BOCITIOJIB30BaTbCA PE3YJNbTATAMHM MPEABIAYIIMX HKCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIbHBIX PACTBOPOB JJII PACTEHUM )».

Monyiab «MoJiekyJIsipHble OCHOBBI (pM3H0J10THH U apmakogorum» 9 Kiaacc
(68 yacos)

1. @u3zuonozuueckas xumus. (20 uacoes)

Brenenue. buorennsie anementol: opraHorensl: O, C, N, H. AktuBHbIe (HOPMBI
KHUCJIOPOJIA, UX MOJIyYEHHUE, HEUTPAITA3ALIUSL.

MakpoasieMeHTBI: TIPOIIEHT COJIEPKaHUsI B OpPTaHW3Me, BBIMOJHsIEMas (DYyHKIIHS,
cojepkaHue B npoaykrax nuranus. Ca2+ - cBA3BIBAONIME OEJIKH, JEIOHUPOBAHHE
KQJIBLIUS, PETYJIALMSA YPOBHS KaJbLIMsl B OpraHU3Me: TOPMOHBI ITO4YeK. Mg — CTpoeHue
xJopoduiIa, €ro aKTUBAILMS COJTHEUHOU SHEPrUeH.

MUKpO3JIeMEHTBI: B KaKMX MOJIEKyJaX COJep)KaTcsi, BBIMOJIHsAEMas (DYHKIUS,
colepkaHue B NMpoaykrax nutanus. [lociencTBus nepeao3upoBKU MUKPOIJIEMEHTaMU.
Fe — ycBauBaemble THUIIBI COEAUHEHUN kene3a. ['eMonmpoTenHbl, TE€MOLMAHWH,
mutoxpombl. CU — yCBOEHHME U TpaHCHOPT Meau. benku, coaepkamme Meb.
[Tatonornueckue cuaApoMbl Menke u BunbcoHa, CBsi3aHHBIE C METAOOTU3MOM METH.

Tokcuunbie amemeHThl llepuoamueckor cucCTeEMBbI UL OpraHu3ma. BriusHue
HEJIOCTaTKAa MAaKpO U MUKPOIJIEMEHTOB Ha KHBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoiMyecTBeHHass  OLIGHKA  COJIEpPKaHUS
MHKPOS3JIEMEHTOB WJIK BATAMUHOB B MUILEBBIX TPOAYKTAX))

Kupsi. 3aboneBanns 4enoBeKa, CBA3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHa.
Jucnmunuaemun.

YrneBonbl. 3a00jieBaHMs 4YEJIOBEKAa, CBA3aHHBIC C HAPYIIECHUSMH YTIIEBOJIHOTO
obmena. CaxapHblil 1uader.

benku. Ctpoenue. 3a00sieBaHMs YEIOBEKA, CBA3aHHBIEC C HAPYILIEHUSAMH OEITKOBOTO
oOmena. @yukiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kiaceol pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3ansatne «KauecTBEHHbIE peaklIUM Ha
opraHudeckue Moyiekynbe». Ilpaktuueckoe 3anarue «JleHaryparusi  OEITKOB»
[Ipaktnueckoe 3anstue «M3yyeHne akTUBHOCTH aMHUJIA3bD».

BurtamuHsbl x)upopacTBopuMsble, BogopacTBopuMsble. [IpeBpalienue BUTaMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHBIC THUIIBI META0OJUUYECKUX peakiuil. buosHepreTueckrue MpPOIECCHI.
I'mukonus. Hukn KpebGca. Llens nepenoca 3iekTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabamu3m amuHokucnor. I'mokoneoreHe3. CHUHTE3 yIJIEBOJOB, OEIKOB, MKHUPOB.
Merabonutnueckue 3abosneBanus. Ilpaktmdeckoe 3aHsTHe «PemreHwe 3amad  Ha
PHEPIreTUICCKUN OOMEH.

Knerka. [lonsatue memOpanbl. OyHkimun meMOpan. Buasl TpaHcnopTa B KJIETKY.



MemOpanHble opraHouJbl. 3a00JieBaHHS CBsS3aHHbIE C HapylIeHHeM pPabOTbI
MEMOpaHHBIX OpraHesul, OOJE3HW HAKOIJICHUS. THIMBI KOHTAKTOB MEXAY KIETKaMHU.
3HaueHHE MEKKJIETOYHOM KOMMYHMKALUU I 310pOBbsl opraHusma. I[Ipakrtuueckoe
3aHsaTHE «/{nanu3 (kaetouka Tpayoe)».

Anpo. VYpoBHM  yNAakOBKM  XpOMaTuHa. XPOMOCOMHBIE  TE€PPUTOPUHU.
HemeMmOpaHHbIE OpraHOUIBI.

2. Monekynapnasa ouonozus. (20 uacos)

OCHOBHBIEC BEXH PA3BUTHUS MOJICKYJIIPHOW OUOIOTHH.

HyxnennoBsie kucnotsl. OCHOBHBIE IPUHITUIIBI cTpoeHus. [IpakTudeckas padora
«Brinenenne JIHK u3 Ganana». Ilpaktuueckass pabora «Mogens JAHK-opurammy.
IIpakTuueckas pabora «Omnpenenenue kadectBa mnpemnaparoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYyOBaAHU).

Martpuunble CMHTE3bl. Pernukaius — ocHOBa KJIE€TOYHOTO JefieHus. [IpuHIMIbI
perukanuu. [Ipaktudeckas pabora «PeriukaTuBHas MaliuHa (UTpa-IeMOHCTPAIINS )».
[Tpaktuueckas padota «I1L[P (Mogens ammudukainys Ha Gymare)».

Myrtamuu. Yto Bei3biBaeT u3MeHenus B crpoenuu [IHK. [Ipunnune! penapanuu.

Tpanckpunius. [Ipaktudeckas padora «Cuna mpoMOTOpay.

['enetnueckuit kon. Ilpaktuueckas pabora «PereHue 3amady Ha TEHETUYECKUM
kox» Tpancusus. [Ipaktuyeckas padora «PoaguHT OEIKOBY.

Opranuzamusi reHoMa BUPYCOB [IpOTHBOBUPYCHBIE CpEICTBA, MEXaHHU3MbI HX
JIEUCTBUSL.

Opranmzarusi ~ reHoma  Oaktepuii  AHTHOaKTEepUATbHBIC npenaparsl.
UccnenoBatenbckas padbota «PacnpocTpanenrne aHTHOMOTHKOPE3UCTEHTHBIX OAKTEPHiN»

Opranuzanusi reHoma sykapuoT ['eHomHoe pemaktupoBanue. IIpakThueckas
pabora «Pabota B coBpeMEHHBIX reHeTuuecknx 0azax maHHbIX. [IpoBeaenue In silico
aHaJIM3a MoCJIeI0BATENbHOCTEN TEHOBY.

3. ®apmakonozun (28 uacos)

[TonsiTne o snekapcrBax. IIpUHIMIBI TOAX0AAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. MccnenoBarenbckas paboTta «IKCIEPUMEHTHI IO
ONPEIEIECHUI0 TOKCUYHOCTH BEIIECTB HA apTEMUIUAX.

[Tyt BBenenus JIC. @apMakOKHUHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(a0copOums) nekapctB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUA. TpaHCIOPT JIEKAPCTBEHHBIX
BewecTB. ['eHbl u 6enku nepBoil ¢as3sl Ouorpanchopmanuu. [lyTu BeIBEAEHUS T€KAPCTB
M3 opraHusma. OKcKkpeuuss M dnuMHuHaIMsA. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonunamuika. ['maBHoe U ToOOYHOE, PE30pPOTHBHOE U
MECTHOE, MPSAMOE, HEMIPSIMOE U peIEeKTOpHOE JIeHCTBUE.

Bunpl B3aumonerictBus yiekapcTB. CHHEPIH3M M aHTAarOHW3M IIPU COBMECTHOM



JNENCTBUU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIAHOCTH.

TpancMeMOpaHHBIM CUTHAIUHT. THIBI KJIETOYHBIX PELENnTOpoB. MeMOpaHHBIE:
MOHHBIC KaHAJIbI, KATAIMTUYECKUE U COmpsiKeHHbIe ¢ (G-Oenkamu; BHYTPUKICTOYHBIE:
LHUTOIUIa3MAaTUYECKUE U IepHbIC. MEXaHU3MBbI JINTaHI-PELENITOPHOTO B3aUMOAECHCTBUS.
CenekTUBHOCTh (M30MPATENBLHOCTh) JIEUCTBUS, CBSI3b «XUMHUYECKasl CTPYKTypa —
(dapmakoioruyeckas akTHUBHOCTh BEILIECTBY.

PapMaKOIOTHYECKOW MOAYJISLMU CHHAIITUYECKOW XOJMHEPTHYECKON IEepeHayu.
MonekynspHbIlii  MeXaHU3M JAeHCTBUS U (apMakKoJIOTHYecKue CBoMcTBa M-
XOJIMHOOJIOKATOPOB, TaHTIM00JI0KaTOPOB u Kypapeno100HbIX CPEICTB.
dapMakoJOruyecKass  peryyisiius  aKTUBHOCTM  aJpPEHEPrHYecKOro  CHHArca.
AJZIpEeHOMUMETHKH, aJAPEHOOJIOKATOPHI, CcUMIATONUTUKHU. [IpakTuueckas pabora
«BrnusHMe apeHaMHa Ha CEP/ICUHbIC COKpAIICHUS (TIPOrpaMMHOE 00ECIICUEHHUE)».

MounekyinsipHasi (apMakoJoTusi aHTHAUIEPTHUYECKUX CpeacTB. ['mcTtamMuHOBBIE
peLenTOPhl: THUIIBI, MOJEKYJsipHas opraHuzaiusg. CtaOuiu3aTopbl MEMOpaH TYUYHBIX
KJICTOK: MOJIEKYJIIPHBIA MEXaHU3M JCHCTBUS, 0COOCHHOCTH KIIMHUYECKOTO MPUMEHEHUSI,
TOYKH TIPHJIOKECHUS ACHUCTBUS HHTUOUTOPOB JIUTIUIHBIX MEUATOPOB.

MexaHu3M NEUCTBUS U NMPUMEHEHUE NPENApaToB, CTUMYJIUPYIOMIUX MPOLECCHI
MMyHUTETa. DPapMaAKOJIOTMYECKAsT XapaKTEPUCTHUKA WHTEPJICUKWHOB: IIOJyYEHHUE,
MEXaHU3M JAeUCTBus, puMeHeHrne. OCHOBBI MAaTO(U3NOJIOTHH OCTPO(PA30BOrO OTBETA,
Meaualus BocnageHusi. MoneKyJIapHbIi MEXaHW3M IPOTUBOBOCTIATIUTEIIBHOTO AEHCTBUA
TJIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIMTEIBHBIX  CPEACTB.
[IpakTuueckas padora «['ucTojgornyeckue npenaparbl UIMMYHHOU CUCTEMBbD».

[ToHsiTHE O HapKO3€ W HAPKO3HBIX Ipernaparax. KileTouHblii 1 HEPBHBIA HApKO3.
dapMakoJOrM4YeCcKass XapaKTepUCTUKA OTACIBbHBIX TIPYNI HApPKO3HBIX CPEJICTB.
[TocnenoBarenbHOCTh ACHCTBUS Ha IEHTpalbHyIO cuctemy. [Ipaktuueckas pabota
«l'ucronornueckue npernapaTsl HEPBHOM CUCTEMBDY.

®duznonornyeckuii coH; ¢a3zpl cHa. Buasl Hapymenuid cHa Ilonsitue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX).

MousnekynsipHble acneKkTbl Houuienuuu. OnuarHele PEuenTopbl, WX THIIHL.
OHkehanuHbl U SHAOP(UHBI - SHIOTCHHBIE JIUTAH bl OMMATHBIX PEIENTOPOB.

AHTUIICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (YHKIUIO SKCTpANMpaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(epy, PBOTHBIA IEHTP, apTEepHAIbHOE JaBlIEHUE, LIEHTP
TepMOpETYJALUU. MOJIEKYJISIpHbIE MEXAHU3MBI JEUCTBUSI HEUPOJICIITUKOB, BIUSIHUE HA
nopaMUHOBBIC, CEpPOTOHUHOBBIE, aJJPEHO- U TUCTAMUHOBBIE PEIENTOPHI, UX JACHCTBHUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHUE TKAHEBBIX MOHOaMHUHOB. IloTeHiuarn-
3aBHUCHUMbIC HATPUEBBIC KAHAJIBI KAK MUIIICHU JIEWCTBUSI MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETHUKAMU.
[Ipaktuueckass pabdora «Kapra oskcnpeccun n0()aMHHOBBIX U CEPOTOHUHOBBIX
perenTopoB B Mo3re Mblei». MccienoBarenbckas padota «IloBegeHueckue TecTol Ha



peiokax Danio rario. Caemio-teMHass Kamepa». MccienoBarenbckas padoTa
«IToBeneHueckue TecThl Ha ppiOKax Danio rario. OTkpbiTOE Mose». MccnenoBaTenbekast
pabota «IloBenenueckue Tectol Ha ppiOKax Danio rario. CraiiHoe MOBEACHHUE.

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejieknum» 9 kiace (68 yaca)
1. Monexynapnas ouonozusn. (20 uacoe)

OcCHOBHBIE BE€XH Pa3BUTHUSL MOJIEKYJIAPHON OMOIOTHH.

HyxneunoBsie kucnoTbl. OCHOBHbBIE IPUHIUIIBI cTpoeHud. [IpakTuueckas pabora
«Brinenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm.
[IpakTnueckass pabora «Omnpenenenue kadectBa mnpenapatoB JHK ¢ momombio
creKTpodoTOMETpUN» (TMIPU HATUYUHU 000PYOBAHHUSA).

Martpuunbie cuHTE3bl. Penmnmkanus — oCHOBa KJIETOYHOro JeneHus. [IpuHIumel
perunkanuu. [Ipaktudeckas padota «PennukaruBHas mammHa (Mrpa-aeMOHCTPALNS ).
[Ipaktuueckas padota «I1LP (Mogens ammiudukanus Ha Oymare)».

Mytanuu. Yto Bei3biBaeT u3MeHenus B crpoennu JIHK. [Ipuniunel penaparumu.

Tpauckpunuus. [Ipaktuyeckas padora «Cuia mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agad Ha TEHETUYECKHMA
koa» Tpaucmsmus. [Ipaktuyeckas pabora « DoaguHT OEITKOBY.

Opranuzaiusi reHoma BUPYCOB IIpOTMBOBHpYCHBIE CpelCcTBa, MEXaHU3Mbl HMX
JIEUCTBUSL.

Opranuzarus reHoma  Oakrtepuii ~ AHTuUOaKTEepUaTbHBIC npenaparsl.
UccnenoBarenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPHil»
Opranuzanus reHoMa 3ykapuoT ['eHoMHOe penaktupoBanue. llpaktuueckas pabota
«PaboTta B COBpEeMEHHBIX TeHETHYEeCKUX 0azax maHHbIX. [IpoBenenue In silico anammza
[OCJIEOBATEIBHOCTEN TEHOB.

2. MonekynapHule ocHogbl cenemuxu (20 uacos)

[Ipenmer renetuku. Kparkas uUCTOpUST  pa3BUTUS  MPEACTABICHUS O
HACJIEeICTBEHHOCTH.

OT rena K Opu3HAaKy: KaK packpacuth kota. UYto takoe npusHak? [IyTe OT reHa o
npu3zHaka. Myrtanuu. Asend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAaHTHBIE H
peueccuBHble anmnend. PoneBas wurpa «Amenn». HcciienoBatenbCKAil  TTPOEKT
MyTtarennbie (haKTOpBHI.

['ensl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIIOro Habopa reHOB.
Kax kneTku moHuMaroT, Kakue reHbl 10JKHbBI padoTathk. PoneBas urpa « Cyap0a KIeTKI.
I'ensi-nepeximouaren. [IpakTruueckoe 3a1anue « ATTOPUTMBI JIs1 KJIETOK.

JIuckpeTHOE HaciedOBaHWE MNPHU3HAKOB. 3aKOHbI MeHJENns: OJUH TeH - OJIMH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH e€QUHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUSI.
[IpakTnueckoe 3aganue «EnmHooOpa3ne mepBOro MOKOJEHUS». 3aKOH pacUIeTICHUs



IIpU3HaKa BO BTOPOM IOKosieHMM. IIpakTnueckoe 3anaHue «PaciiermieHne BO BTOPOM
nokosieHun». MccnenoBarenbekuil NpoeKT «3akoHbl I'. MeHIens B 3KCIIEpUMEHTE.

3akoHbl MeHzensi: HECKOJbKO T'€HOB - HECKOJBKO MpHU3HAKoB. [lurubGpumHoe
ckpemnBanue. HesaBucumoe pacxoxkaeHue xpomocom. IIpaktnueckoe 3amaHue
«Pemerka Ilenneray. CrenueHHoe Hacaea0BaHUE.

B3aumopeiictBue reHoB. AnienbHOE M HeajulesbHoe. [IpakThueckoe 3aHsTHE
«B3auMonelicTBrs T€HOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KJIETKY )»

Onpenenenune nosna. [TonoBeie xpoMocoMel. Camilbl U caMKd. BiusiHue (paktopos
OKpyXawuen cpeapl. XpOMOCOMHOE ompeaeneHue 1moJa. I[looBble XPOMOCOMBL.
[Ipaktnueckoe 3amanue «HacnemoBanmwe, cuemeHHoe ¢ mojomy». [IpobGiema
JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. T pEeXIIBETHBIE KOILIKH.

3. Monexynsapnuoie ocrogwl cenexkyuu (28 uacoe)

['enbl B monysAnusax: BeJMKoe paBHoBecue. [lonymnsamusa. YacToTel BcTpeyaeMoCTu
MpU3HaKa u aiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToThl
ajuieneil, TreHOTHNoB W  (GeHOoTUnoBY». MccinenoBaTenbckuii MPOEKT «AHaNMM3
T€HETUYECKON CTPYKTYphI NOMYJIALINM (Ha OCHOBE 3aKoHa XapAu-Baiinbepra)».

[Monynsauuu MEHSIOTCS: YMCIEHHOCTh, MUTpalusi U BbIOOp cympyra. dakTopsl,
KOTOpbIE€ BBIBOJAT TNOMYJSILMIO W3 paBHOBecus Xapau-BaitnOepra. UucieHHocTh
nonyysiiuu.  PoneBass urpa  «2Oddext ocHoBatens». PoneBas wurpa  «Oddekt
OyTBIJIOUHOTO TopJblKay. [peid reHoB. Myrauuun. HecmydaitHoe ckpelivBaHuUe.
N3ossus.

[Monmynsamuu  MEHSAIOTCS:  €CTECTBEHHBIM  0TOOpP. MexaHusm  JelcTBUS
ecTecTBeHHOTO 0TOOpa. [IBrkymmit oT6op. PoneBas urpa «EctecTBeHHBINM OTOOPY.

MopaudukarronHas W3MEHYUBOCTb. Craructuyeckue OCOOEHHOCTH
Mo U (PHKAIIMOHHOW M3MEHUYMBOCTH. VccnenoBarenbekue padoTel «MoaudukamoHHas
W3MEHYMBOCTh PACTEHHI B MPEEIaxX BALIETO MECTA KUTEIbCTBA.

HacnenoBanne KOJNMYECTBEHHBIX MPHU3HAKOB. KOJIMYECTBEHHBIE NPU3HAKH.
CpenoBas ©”3MEHYMBOCTH Npu3Haka. Koagduuuent HacnenyeMocT npu3Haka. OTBeT Ha
otOop. [louck reHOB KOMMYECTBEHHBIX NpHU3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. JIHK-uwur. [lostHOreHOMHBIN aHAJIN3 aCCOLHAIINM.

«Owmby Han renomoMm. [loctrenomuas spa. OOpaTHasi reHeTHKa. « OMHKCHBIC»
uccnenoBanus. [Iporeom, meradonom. [IpakTuueckoe 3aganne « ATpOHOMBD.

JlomecTukalyss U LEHTPbl TE€HETUYECKOro pasHooOpasus. Iloucku pacteHuii c
«XOpOIIMMUY» TPU3HAKAMU JUIsI 4YesoBeKa. [IeHTphl TeHEeTHYEeCKOro pa3HOooOpa3us.
Huxonait iBanosuu BaBuio. Cenekiusi. KoMOuHaIimonHass 1 ruOpuaHasi CeIeKIus.
I'erepo3uc. Ilpaktuueckoe 3amanue «l OMOJOTMYECKHE PsAAbl  HACIEICTBECHHOU
M3MEHUYUBOCTH.

CoxpaHuTh U U3YyYUTh T€HBI, YTOOBI MEHATH Oynyiiee. Kak mpaBUIbHO XpaHUTH



reibl. Komnekumm reHeTuueckux — pecypcoB  pacteHuil.  IlpaktukyMm — u/mim
MCCIIEIOBATENbCKUI TPOEKT «MeTopl KyJIbTUBHPOBAHHUS In Vitro Afisi COXpaHEHUs
TE€HETUYECKUX PECYPCOB PACTEHUU U I YCKOPEHHOU CEJIEKLUN».

['eHeTnyeckue wHEHTpbl B Hamend crpaHe. [7€ 3aHUMAKOTCS TEHETUKOW W
T€HOMMKOM IS HYK]I CEIBCKOTO XO35MCTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUSI KYPCA BHEYPOUHOU JESTEJBHOCTH

3aHATHS B paMKax MPOrpaMMbl HAMpPaBIICHBl HAa O0OECIeUeHWEe JTOCTHUKCHUS
IIKOJIbBHUKAMH ~ CICAYIOIMX  JIMYHOCTHBIX, METANpPEIMETHBIX MW  MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIHbTATOB.

JInyHOCTHBIE pe3y/IbTaThl:

B cghepe epasicoanckoeo eocnumanus. TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JIeITEIbHOCTH TIPU BBHITIOJTHEHUH MCCIICIOBAHUN U TPOCKTOB, CTPEMIICHHUE K
B3aMMOTIOHMMAHUIO U B3aMOTIOMOIIIH.

B cgpepe nampuomuueckozo socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOLIEH KYyJIbTYpbl, TOPAOCTb 3a BKJIAJ POCCHUHCKUX M COBETCKHMX YUYEHBIX B
pa3BUTHE MUPOBOM OHMOJIOTUYECKON HAYKH.

B cgepe OyxoeHno-upaecmeenno2o 6ocnumaHus: TOTOBHOCTb OILICHUBATh
NOBEACHUE M TMOCTYNKUA C TMO3UIMU HPABCTBEHHBIX HOPM K HOPM 3KOJOTMYECKOH
KyJbTYpbI; TOHUMaHNE 3HAYMMOCTH HPABCTBEHHOTO aCIEKTa JACATEIHHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TOHWUMAHUE pONM  OWONOTHH B
(hOpMHUPOBAHUU SCTETUYECKOMN KYJIbTYPhI TUYHOCTH.

B cgepe uzuueckoco eocnumanus, GopmuposaHus Kyabmypsbl 300p08bs U
IMOYUOHANLHO2O 061A20N0NYYUsA: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO U
yCTaHOBKa Ha 3710pOBbII 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIIOICHIUE TUTHEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXHUM 3aHITHI U OTABIXA, PETYIspHAs (hU3uIecKas
AKTUBHOCTH); OCO3HAHKE TTOCIIC/ICTBUN M HETIPUSTUE BPEIHBIX MPUBBIYEK (YITOTpeOIeHUE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa s (PU3NYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHHE MpaBWil OE30MAaCHOCTH, B TOM YHCJIC HaBBIKU
0€30I1acHOr0 MOBEICHUS B MPUPOIHOM cpefie; chOPMUPOBAHHOCTh HaBBIKA PeQIICKCUH,
yIpaBjieHHe COOCTBEHHBIM 3MOLIMOHATIBLHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpasi) OMOJOTUYECKOW MU IKOJIOTUYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKkonocuueckoco Gocnumawus:  OpUEHTAIUST HA TPUMEHEHUE
OMOJIOTHYECKHUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; 0CO3HAHUE
AKOJIOTHYCCKUX TPOOJIEM U MTyTEH MX PEIICHHS; TOTOBHOCTH K YYaCTHIO B MTPAKTHUECKON
NESATETHPHOCTH IKOJOTHIECKON HANIPABICHHOCTH.

B cgepe nomumanua yewnHocmu HayyHO20 NO3HAHUA. OPUEHTAIMS Ha
COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBIECHUNH 00 OCHOBHBIX OHMOJOTUYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBSI3SIX 4YEJIOBEKAa C NPUPOJHOM M COLUAIBHOW CpPENOH;



NOHUMAaHUE POJU OUOJIOTHYECKON HAyKH B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEpECca K OMOJOTHYECKON HayKe, HABBHIKOB
HUCCJICIOBATEILCKON IEITEIbHOCTH.

B cgepe aoanmayuu x uszmensiowumca ycio8uam COYUAnbHOU U NPUPOOHOU
cpeovl. AaJieKBaTHasl OLICHKAa M3MEHSIOIIUXCA  YCJOBHH; TMPUHATUE  pEUICHUS
(MHAMBUIYabHOE, B TPYIIIC) B WU3MCHSIOIIMXCS YCJIOBUSAX HAa OCHOBAaHWHU aHAIU3a
OnoJiorn4ecKor HHpOpMaIUK; IJIAaHUPOBAaHUE  JCHCTBHM B HOBOM CUTYyalluU
Ha OCHOBAaHHMH 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJibTaThl:

B cghepe o6naoenus ynugepcanohvimu yueOHbIMU NO3HABAMENLHBIMU OCUCBUAMU
ba3oBble JorrMYecKue AEUCTBUSL:

® BBIABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKKA OMOJOTHYECKUX
00BEKTOB (SIBJICHUI);

® YCTaHABIWBATHh CYIIECTBEHHBIM MPHU3HAK KIACCH(PUKAIMKA OHUOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHMS Jisi OOOOIICHUS W CpaBHEHUS,
KpUTEPUU TIPOBOJIUMOTO aHAJIN3a;

® C y4ETOM MPEIJIOKEHHON OMOJIOrMYECKOW 3a7]auM BBISBISATh 3aKOHOMEPHOCTH U
MPOTUBOPEYUST B paccMaTpuBaeMbIX (akTax W HAOMIONCHMSIX; TMpesiarath
KPUTEPHUH J1JIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUMIA;

® BBIABIATH JSUIUTHI HHPOPMAIUM, JAHHBIX, HEOOXOAMMBIX JJIsi PEIICHUS
MMOCTaBJICHHOM 3a/1a4H;

® BBIABIATh NPUINHHO-CIEACTBEHHBIC CBS3M TMPU HM3YYCHUH OHOJIOTHYECKUX
SBJICHUM W MPOLECCOB; JEJaTh BBIBOJABI C HCIOJIb30BAHUEM JI€TyKTUBHBIX U
UHIYKTUBHBIX YMO3aKJIIOUECHUN, YMO3AKIIOYEHUH 10 aHAIOruH, (POpMyIIMpOBaTh
TUTIOTE3BI O B3aMMOCBSI3SIX;

® CaMOCTOSTEIBLHO BBIOMpaATh CIOCOO pelieHus yueOHOW OMOJOTMYECKON 3ajauu
(cpaBHHBATh HECKOJIBKO BApUAHTOB PEIIECHUs, BEIOUpATh HAMOOJIEE TMOAXOISIIIHIMA
C YU4ETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ncciieoBaTeIbCKUE ACHCTBUS:

® HCIIOJBH30BaTh BOMPOCH! KAK UCCIIEIOBATEIHLCKUIM HHCTPYMEHT TIO3HAHUS;

e (opmynupoBaTh BONPOCHI, (QUKCHUPYIONIME pa3pblB MEXAY pEalbHbIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyalWH, OO0BEKTa, W  CaMOCTOSITEIHHO
yCTaHaBJIMBATh HCKOMOE U JIAaHHOE;

e (dopmupoBath  THMOTE3y 00  UCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;

® TIPOBOJUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IIJIaHy HAOIIOJCHUE, HECIIOKHBIN
OMOJIOTUYECKUM HKCIEPUMEHT, HEOOJBbIIOE HCCIEN0BAHUE [0 YCTAaHOBJICHUIO
0COOEHHOCTEH OMOJIOrHYECKOro 00beKTa (IIpoLecca) u3ydeHus,

® TIPUYMHHO-CJICICTBEHHBIX CBS3CH W 3aBHCHMOCTCH OWOJIOTHYECKUX OOBEKTOB
MEXIy COOO0M;



OLICHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(MOPMAIUIO, MOJIYYECHHYIO B
X0/J1e HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOLIEHUS W BBIBOJABI IO pe3yJbTaTaM
IPOBEIEHHOTO HAONIONCHUS, SKCIEPUMEHTA, BIaJAeTh MHCTPYMEHTAMHU OLIEHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIIEHUI;

MIPOTHO3UPOBATH BO3MOXKHOE TAJIbHEHIEe pa3BUTHE OMOJIOTHIECKUX MPOTIECCOB U
UX TIOCJIEACTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, & TaAKXKE€ BbIJBUTATh
MIPEANOIOKEHNS 00 MX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

NPUMEHATH Pa3IMYHbIE METOJIbI, HTHCTPYMEHTHI U 3aIpOChI TIPH MMOUCKE U 0TOOpE
Ouonornueckod WHGOPMAllMM WIM JAHHBIX U3 HCTOYHHUKOB C YYETOM
MpeVI0KEHHOM yueOHOM OMOJIOrMYeCcKOM 3a/1auu;

BbIOMpaTh,  AHAJIM3UPOBATh, CHCTEMATU3UPOBATh M  HHTEPIPETUPOBATH
OMOJIOTHYECKYIO HH(DOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IPEACTABICHUS,
HAXOJUTh CXOJHBIC apTYMEHTHI (MIOATBEPKAAIOIINE UITU OTPOBEPTaloIie OHY U
Ty K€ UJIeI0, BEPCHUIO) B PA3TUIHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpPMY MpeACTaBlIeHUs HHPOPMAIIH U
WLTIOCTPUPOBATH PeIIaeMbIe 3aa4l HECJIOKHBIMU CXEMaMHU, AHarpaMMaMu, HHOK
rpaduKoi U ©X KOMOMHALIUSIMU;

OLICHMBATh HAAE&KHOCTh OMOJOTMYECKOW HMH(OpPMALMU 1O  KPUTEPUSM,
NPEJIOKEHHBIM YUUTENIEM W C(HOPMYTHPOBAHHBIM CAMOCTOSTEIILHO;
3allOMUHATh U CHCTEMATH3UPOBATh OMOJIOTHUECKYI0 HH(POPMAIIHIO.

B cghepe oenadenus ynusepcanbHulMu Y4eOHLIMU KOMMYHUKAMUBHBIMU OeUCmEUIMU
OOuienue:

BOCIPUHUMATh U (OPMYJIHMPOBATh CYXXKIEHUS, BBIpaXKaTb SMOIIMHM B TMpoIecce
BBINOJIHEHMSI IPAKTUYECKUX U JIaDOPATOPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U NMCbMEHHBIX TEKCTaX;
pacrno3HaBaTb HEBEpOaJbHBIE CpPEJICTBA OOIIEHHs, IIOHMMaTb 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pAacloO3HaBaThb MPEANOCBUIKH KOH(IMKTHBIX
CUTyalUi U cMsr4aTh KOH(IJIMKTBI, BECTU IEPETOBOPHL;

NOHUMAaTh HAMEPEHUS JPYTHX, MPOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOUN Gopme popMyIupoBaTh CBOM BO3PAKEHMUS;

B XOJI€ IMajora W/ uiv AUCKYCCUU 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOMn
OMOJIOrMYEeCKOM TEeMbl M BBICKA3bIBATH WJEH, HAllEJICHHbIE Ha pEIICHUE
OMOJIOTUYECKOM 3a/1a4u U MOJIJIEp>)KaHue 01aroKenaTeIbHOCTH OOICHS;
COIOCTABJISITh CBOM CYXKICHHUS C CYXICHUAMU JPYTrUX YYaCTHUKOB JUAJOra,
0oOHapyXUBaTh Pa3INYMs U CXOJCTBO MO3UIINH;

nyOJIMYHO NPEACTABISTh PE3YJIbTaThl BBIIOJHEHHOTO OHMOJIOIMYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEeI0OBAHUS, IPOCKTA);



CaMOCTOATCIBHO BI>I6I/IpaTI> (bopMaT BBICTYIIJICHHA C y‘{éTOM 3aa4 Npe3CHTalluu U
0CcOOeHHOCTEH AyJUuTOpUn W B COOTBCTCTBMHM C HHM COCTaBJIATH YCTHBIC H
IMHUCBbMCHHBIC TCKCTBI C UCIT0JIb30BAHUCM WINIFOCTPATHBHBIX MATCPUAJIOB.

CoBMecCTHAs 1eITEILHOCTD (COTPYIHHYECTBO):

MIOHUMATh M MCHOJb30BaTh MNPEUMYIIECTBA KOMAHIHONM W WHIWBHAYaJIbHOU
paboThI TIpH pENICHUH KOHKPETHON OMOJOTHYECKOW MpoOJIeMbl, 000CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHS TPYNTOBBIX (DOPM B3aUMOJECUCTBUS TIPH PEIICHUN
MOCTaBJICHHOW y4eOHO 3a/1auu;

MIPUHUMATH LEJIb COBMECTHOM JIESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS MO
e€ JOCTWXKEHHUIO: PACTIPENENsTh POJIH, JIOrOBapUBAThCs, 00CYKAATh MPOIECC U
pe3yabTaT COBMECTHOU PadOTHI;

yMeTh 0000IIaTh MHEHUSI HECKOJIbKUX JIIOJIed, TpPOSBIATbH TOTOBHOCTb
PYKOBOJIUTb, BBINOJHATh OPYUYEHUS, TOAUUHATHCS;

IUTAaHUPOBATh OPTraHU3AIMI0 COBMECTHONW pabOThl, OIMpENessTh CBOIO poiib (C
y4ETOM NPEANOYTEHUN M BO3MOKHOCTEW BCEX YYACTHUKOB B3aMMOJICUCTBUSA),
pacnpenensiTh 3aJauyd MEXJy YJI€HAaMHU KOMAaH[Ibl, y4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);
BBITIOJTHATH CBOIO YaCTh pa0OTHI, TOCTUTATh KAY€CTBEHHOTO PE3yJIbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTHUMH WICHAMH KOMAaH/IbL;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMMIA TPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENIbHO  CHOPMYJUPOBAHHBIM  YYACTHHUKAMU  B3aUMOJICUCTBUS;
CpPaBHUBATh PE3YJIbTATHI C UCXOAHOM 3a/1a4€l U BKJIAJ KXKJI0T0 WIEHA KOMaH/IbI B
JNOCTH)KEHHE Pe3yJIbTaTOB, pa3lesaTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTB K MIPEIOCTABICHUIO OTUETA TIEPE] TPYIIION;

OBJAJETh CUCTEMOM YHHUBEPCAIbHBIX KOMMYHMKATHBHBIX JACHUCTBHM, KOTOpas
obecrnieunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOILIMOHAIBLHOTO
WHTEJJIEKTA IIKOJIbHUKOB.

B cgepe oenadenus ynusepcanvHviMu yueOHLIMU PESYIAMUBHBIMU OCUCBUIMU.
CaMoOprasu3aliys:

BBISIBIIATh TPOOJIEMBI IS PEIICHHWs] B KU3HEHHBIX W YYEOHBIX CHUTYaIMsIX,
UCTIOJNB3Ysl OMOIOTHUECKUE 3HAHUS;

OPHEHTHUPOBATHLCS B PA3TUYHBIX MMOAX0aX IPUHATHS perieHui (MHINBU Ty TbHOE,
NPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIIO);

CaMOCTOSITEIIbHO COCTABJISITh QJITOPUTM pPEIHICHUS 3a7adu (WA €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus yY4dyeOHONW OMOJIOTMYECKOW 3ajaud ¢  Y4ETOM
UMCIOIINXCA PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
MpeyiaracMble BApUAHTHI PEIICHUN;

COCTaBIISITh TUIAH JEWCTBUM (TNIaH peaju3aliil HaMEUEHHOTO ajropuTMa
pereHus), KOPPEKTUPOBATh MPEIIOKEHHBIN aITOPUTM C YUYETOM TOTyUYEHUs
HOBBIX OMOJIOTMYECKUX 3HAHUN 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JiesaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTPOJIb (pediekcus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U PEIICKCHH;

JaBaTh aJIeKBaTHYIO OLEHKY CUTYaIlH U MPeAJiarath miaH e€ N3MEeHEeHHUS;
YUUTHIBATh KOHTEKCT U MPEABUACTH TPYIHOCTU, KOTOPHIE MOTYT BO3HUKHYTh IpU
pemieHMH y4yeOHOW OWOIOTMYECKOM 3agaud, aJanTUpOBaTh pELICHHE K
MEHSOIIUMCST OOCTOSTEIHCTBAM;

OOBSICHATh MPUYUHBI JOCTIKEHUS (HEJOCTH)KEHUS) pe3ysIbTaTOB JIESTEIbHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJUTh IO3UTUBHOE B
POM30LIEINICH CUTYaIUH;

BHOCUTh KOPPEKTHUBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYaIMi, yCTAHOBIECHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSM.

3MOHHOH3HBHBIﬁ HHTCJJICKT.

pasznuyaTh, Ha3blBaThb M YNPABIATh COOCTBEHHBIMU SMOLMSAMH U 3MOIUSMU
IPYTUX;

BBISIBJISITh Y @HAJIM3UPOBATh TPUUMHBI SMOLIUIA;

CTaBUTh ce0s Ha MECTO JPYroro 4YejoBeKa, MOHMMAaThb MOTHBBI U HaMEpEHUs
ApYToro,

PETyIUPOBaTh CIIOCOO BRIPAKEHUS SMOLIHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTBCS K JPYTrOMY YEJIOBEKY, €r0 MHEHHIO;

PU3HABATh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JIPYyroro;

OTKPBITOCTh ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOIN YHUBEPCAIbHBIX YUEOHBIX PErYyJISATUBHBIX IEHCTBUI, KOTOpast
oOecnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS
NO3ULHKSA JIMYHOCTH), U >KM3HEHHBIX HABBIKOB JMYHOCTU (yIpaBiieHHs COOOH,
CaMOJIMCIMIUIMHBI, YCTOMYUBOTO TTOBEICHHS).

IIpenMeTHbIE pe3yJbTAThl OCBOCHHS TPOTPAMMEBI
B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— TpUOOpETEeHHE OMbITa MCIOIH30BAHMS METOJ0B OMOJIOTMUYECKON HAYKH C IIEIIBIO

U3y4eHUs OMOJIOTMYECKUX OOBEKTOB, SIBICHUM M MPOIECCOB: HAOIIOCHUE, OMMCAHUE,

IMPOBCACHUC HCCJIOKHBIX OMOJIOTUYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

UCIIOJIb30BaHMEM aHATIOTOBBIX M IIU(POBBIX OMOIOTUYECKUX TPUOOPOB U HHCTPYMEHTOB;

dbopMHupOBaHNE YMEHHS UHTETPUPOBATH OMOJOTUYECKUE 3HAHMSI CO 3HAHUSIMU U3

JIPYTUX YU4E€OHBIX MpeaMeToB ((PU3UKH, XUMUH, reorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1.),



— (opmupoBaHHEe YMEHUH pemiaTh yueOHbIC 3a/1a4i OMOJIOTUYECKOTO COJIEPIKaAHMUS,
BBISIBIIATH ~ NPUYUHHO-CJICICTBEHHBIC  CBSI3M,  IMPOBOJIUTH  KAa4eCTBEHHBIE U
KOJIMYECTBEHHBIC PACUYEThI, JCJIaTh BHIBOJBI HA OCHOBAaHUH TOJYUYCHHBIX PE3yJIbTaTOB;

— (opmupoBaHHEe YMEHHS IUIAHUPOBATH YYEOHOE MCCICIOBAHUE WM TPOCKTHYIO
paboTy ¢ y4eTOM MOCTAaBJICHHOU 1eNu: (POpMyIUpPOBaAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/ladyd MCCJIEIOBAHUS, BHIOWPATh AJEKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIEAOBAHUS WA MMPOSKTHOM NESITEIbHOCTH;

— (¢dopmupoBaHMe  HHTepeca K  yriayOJleHuto  OMOJOTMYECKUX  3HAHUM
(mpeanpoduibHas MOATOTOBKA U MpodecCUOHANIbHAS OPUCHTAIMS) U BBIOOPY OHMOJIOTHH
KaK Ipo(UILHOTO MpeIMETa Ha CTYIIEHU CPETHETO MOTHOTO 00pa3oBaHus it Oyayiei
npodeCCUOHANILHON JEATENIbHOCTU, B 00JIaCTM OWOJOTHU, MEIUILIMHBI, HKOJOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEITCKOTO XO3SICTRA,

— BIIQJICHUE HaBblKaMu paboThl ¢ uH(pOpPMAIMEdl eCTEeCTBEHHO-HAYYHOTO
COJIep>KaHMs, MPEJCTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cxeM, rpaduKoB, auarpaMMm, Mojeie, H300paKeHHI), KPUTHUUECKOTO aHaIu3a
nH(OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX y4EOHBIX
MPEeIMETOB; MHTEpEC K yriayOneHuio OMOJIOTMYECKUX 3HAHUM U BBIOOpPY OMOJIOTUH Kak
npoQMIBHOTO TPEIMETa Ha ypOBHE CpEIHEro oOmero oOpa3oBaHus Mjid Oyaymien
npoeCCUOHAILHON JIESITEIbHOCTH B  00JAacTH OWOJOTUM, MEAUIUHBI, HKOJOTUH,
BETEPUHAPHH, CEILCKOTO XO3SMCTBa, MHINEBONM IMPOMBIIUICHHOCTH, IICHXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEJICTABICHUS O MAaTEPHAIMCTUYECKON CYIITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB U PETYJISIITUIO UX paOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEJbl, BIMIIONIMX Ha Pa3BUTHE H
CYIIIECTBOBAHHE KUBBIX OPTraHU3MOB, afanTaInii K (hakTopaM OKPY>KaroIIel Cpebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHUS €€ JOCTI)KCHHUI B
COBPEMECHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYK]I YEJIIOBEKA,

— 3HAHHWE OCHOBHBIX ITOXOI0OB CEJICKITUU M OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTEepPH30BaTh T'CHETHYECKH  MOAM(PHUIIMPOBAHHBIC  pPACTEHHUs, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIUS, OTAAJCHHAs TUOPUAM3AIUs, HCKYCCTBEHHBIH OTOOp,
reTepo3ucC, TpaHCHOpMaIHs, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE MOJIKYJIAPHBIX  MEXaHW3MOB  peaju3allud  HaCICACTBEHHOM
uH(bOpMAaITUU U YMEHUE CBOOOHO ONEPUPOBATH OCHOBHBIMH MOHATUSIMH MOJICKYJISIPHON
OMOJIOTUU U €€ COBPEMEHHBIX HAMIPaBJICHU — IeHOMHUKHU, METar€eHOMUKH, IPOTECOMHUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX IMarHOCTHKY U JICUCHUS,



— (opmMupoBaHHE YMEHHS UCIOJIb30BaTh MOHATUHHBIA anmapar U CHMBOJIMYECKHMA
S3bIK TE€HETUKH, TPAMOTHOE IPUMEHEHUWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPUH,
3aKOHOB IS OOBSCHEHHS HAOIIOMAEMBbIX OHOJIOTMYECKHX OOBEKTOB, SBJICHUH U
POLIECCOB, MO3BOJISIONIUX 3aJI0KUTh (DYHIAMEHT HAy4YHOT'O MUPOBO33PEHUS.

B nerHOCTHO-OpHEHTAITMOHHOM cdepe:
— 3HaHWE, YTO NPUMCHCHHE COBPEMCHHBIX TEXHOJOIMA MOJICKYJIIPHOH OHOJIOTHH
MO3BOJISICT YCICIIHO peIIaTh Takue 37000JHEBHBIC NPOOJIEMBbI, KaKk OXpaHa

OKpYKAaroIIeH Cpe/ibl, COXpaHEHUE 3/JOPOBBS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHUE
IKOCHCTEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KHBOTHBIE U PACTEHHUS NPUCIIOCAOJINBAKOTCH» (IBOJTIOLMOHHAS
IK0JI0THA) 5-6 KiIacchl (34 yaca)

MOP(hOIOTUYECKUX U
(U3MOIOTUYECKUX aJanTalui.
ITouemy opranu3msl He
CTaHOBSITCSA OECKOHEYHO
OONBIITMMU, MATICHBKUMH,
BCESITHBIM.

TeMbl OcHOBHOE coiep:KaHue JlesiTeIbHOCTD
IIKOJbHUKOB

1. M1 uccaexyem CBoiicTBa M CTPOEHUE KUBBIX Hccnenosarensckne

JKMBbIe 00bEKThI OpPraHU3MOB (CTPOEHHE KIETKH). | paboThl «Bce nu (CuHUIBL,

(6 u) Bun, oco0b — opranmnsm kax Oenku, Oepe3bl W T.J.)
eauHas cuctemMa. Ajantainuu OJINHAKOBbIE?
(mpucnoco6nenus). [lorstue DOTOKBECT.
roMeocTasa KMBoro opranusma. | [Ipakrtuueckas pabora
Cnioco0sI ero mojiep>KaHusl. «CocraBisieM KHUTY
OrpannueHus PEKOPIIOB  pacTeHU |

JKMBOTHBIX HAIICTO Kpasi».

2. Biusinue
OKPYXKAKOLIEH
cpeabl HA )KUBbIE
opranusmbi (12 9)

@aKTOpBI OKPYIKAKOLIEN CPEBI
(abuoTHueckue, OMOTHYESCKHUE,
aHTpororesssie). [lpumepsr
abnoTH4eCKuX (PaKkTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA KU3HEJEATEIbHOCTD
’KUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOJICHHUSI JKUBBIX
OpPraHu3MOB K a0MOTHYECKUM
daktopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQYKHOCTbh U CBET.

IIpakTHueckoe 3ansaTHe
«Bet u Terio» (Kyouku
JIbJIa B3BECUTh, TIOJIOKHUTH
B yaiuku Iletpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasii).

[IpakTueckoe 3aHsATHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«duddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«J1BMkEeHME pacTBOPOB IO
LBETKY.

[IpakTueckoe 3aHsATHE
«Jlen 1aBaeT B Boje
(alicOepru, 3aMep3aHue
BOJIOEMOB)».
IIpakTueckoe 3ausTue
«Jleng mpu 3amep3aHun




pacumpsieTcs»
(pazpylieHue KamHs
(mouBoOOpazoBaHme),
3aMep3aHUE KIIETOK).
IIpakTueckoe 3ansATHe
«IIly6a» (xyOuku npaa
3aBEPHYTb B Pa3HbIN
Martepuall, B3BECHUTh).
[IpakTueckoe 3ansATHE
«ITurmMeHTb (MOKHO
pa3zieInTh Ha BaTMaHe
KpacUuTeu 13
(bomacTepoBy.
[IpakTrueckoe 3aHsTue
«Kax )XMBOTHBIE IIABAIOT
B BOJ1e» (DKCIIEPUMEHT C
MTUATIETKOM ).
Hccnenosarensckne
pabotsl «BnusiHue cBera
(Temuia, BIaXXHOCTH,
COCTaBa IMOYBHI) Ha
pacTeHusl B €CTECTBEHHbBIX
WJIM UICKYCCTBEHHBIX
YCIOBHSIX» (Ha IOCTYITHOM

Marepuare).
3. B3aumopneiicrBus | buornueckue GpakTopsl. UccnenoBarenbekas
JKMBBIX OPTraHM3MOB | 3aKOHOMEPHOCTH Pa3BUTHUSA pabora «Habmonenus 3a
(4 v) MEXKBHUJIOBBIX B3aMMOOTHOILICHUSIMH
B3aMMOOTHOIICHUH. ’KUBOTHBIX MTPH

KosBounonus (XUIHUK-KEpTBa;
Mapa3uT-X0351MH) DBOJIIOIHUS
cTpaTeruii JoObIBaHUS THUIIIH.
CommansHocTh. Bunpl-
BcesieHIlbl. [lepeuenpb pacTeHuii-
BpPEIUTENEH.

OOBIBAHUH ITHIIH
(KOpMyIIKY JJ1s1 NITUL, JJIs
TOPOJICKUAX WUJIA CEIBCKUX
KUBOTHBIX). BeO-
KaMepbD».
Hccnenosarenbckas
paboTta
«PacnpocTpanenue
BHUIOB-CHHAHTPOIIOB B
Hallle MECTHOCTH




4. YesioBEK B KU3HU
pacTeHuu u
JKHUBOTHBIX? (6 )

AHTpOIOTeHHBIE (DAKTOPBHI.
[IpaBaa 1, 4TO NEPBOOBITHBIE
JIIOJIY KWJIM B TADMOHHH C
npupoaoi. OIoMalllHUBaHUE U
MIPUPYUYEHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMHUPAIOIIME BUJIBI, KAK 3TO
nenath. KyneTypHble pacTeHus u
ux aukue npeaku. [louemy
BA)KHO UX COXPAHSATb.
Pa3Hoo6pa3ue KyabTypHBIX
pPACTEHUHN U UX 3HAYCHUE B
KU3HHM yesoBeka. KpacHas kHura
Baieit reppuropun. Oco60
OXpaHseMbIE TEPPUTOPUH,
3anoBeaHuKU Poccuu n mupa.

[IpakTrueckas pabota
«PazHooOpazue
KYJbTYPHBIX PACTEHUH B
BaIlleM PETUOHEY.
UccnenoBarenbckas
pabora «BnusiHue
AHTPOIOT€HHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUM B
ropoie/HaceIeHHOM
MIYHKTE».
DKCKypcust/pakTHIeCKast
pabota «OOIIT B Bamem
PErHOHE — YHUKATbHBIC
O0OBEKTHI TTPUPOIIBD».

5. DkoJiorNUecKue
HU1IH (6 1)

buocdepa — ogna us3
BaKHEHIIINX 000JI0YEK 3eMIIH.
YTo Takoe «3KOJIOTUUYECKHUE
HHUIIN» U KaK OHU
dbopmupyrorcs? opMupoBaHHe

Uccnenosarenbckue
paboThI «DKOJIOTUIECKUE
HUIIK BOKPYT TEOS —
omucanue GakTopoB
OKPYKarOIIEU CPEIBI».

3HaHUU 110 OMOpa3HOOOPaA3UIO Uccnenosarenbckue
KU3HEHHBIX (OpM, paboThI
MMOBEIEHYECKUX «DeHONOrnYECKUE
MPUCTIOCOOJICHH, HaAOJIIOAECHUD.
Mo U (DHKAITMOHHAS
W3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
coo0111ecTBa U X TUIILL.
Pa3Butne u cMeHbI
PACTUTEIbHBIX COOOIIECTB.
MoayJb «OCHOBBI pacCTEeHHMEBOACTBAY /-8 Kiacchl (68 yacoB)
TeMbl OcHOBHOE coiep:KaHue JlesiTeIbHOCTD
IKOJLHUKOB

Tema 1. BBenenue B
PacTeHreBOACTBO
2 v)

UYro-Takoe pacTeHNEBOCTBO:
OCHOBHBIE (DaKTOPHI
BBIPALIMBAHUS PACTEHUM.
Hcropus pa3sutus
arpOXMMHUYECKUX 3HAHUN
(pa6oter M.B. Jlomonocoga, tO.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
I1.A. Kocteiuena, JI.H.

[IpakTrueckas pabota
«bouka JIubuxay.




[IpstHUIIIHMKOBA U AP. ).

Tema 2.
ArporexHu4ecKui
JKCIepuMeHT (6 4)

[IpaBuia mocTaHOBKU
arpO3KCIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB €
pactenussMu. Be16op TeMbl,
COCTaBJICHHE TUIIOTE3bI, LIEJIA U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIUBAHUIO PACTEHUM B
KOHTPOJIMPYEMOM Cpele.
KonTponu, noBropHoctu,
MIPOBEJICHHUE DKCIIEPUMEHTA.
[imrannpoBaHue SKCIEPUMEHTA.
OueHka pe3yapTaToB
JKCIIEPUMEHTA.

OcBoeHue TEXHOJIOrnu
KPYIJIOTOJAUYHOTO BBIPAIIMBAHUS
CaJaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIJIOBHSIX.

Hccnenoarenbckas
pabota «DakTopsl,
BIIMSOIIME HA
IIpopacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[IpakTuueckas paborta
«COop yCTaHOBKH AJis
BbIpAIllUBaHUS PACTEHUI B
KOHTPOJIUPYEMBIX
YCIIOBUSIX».

Tema 3. Poab
XHMHYECKHX
3JIEMEHTOB B
NMUTAHUU PACTCHUM
(20 9)

Bopa. PactBop. BeiTskka.
AHHOHBI, KATUOHBI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
AJIEMEHTOB B MUTAHUH PACTCHUM.
[Tonydenune nuTaTeIbHBIX
BEIIIECTB PACTECHUSIMU.

VY n00penus: opraHu4ecKue,
MUHEpPAIbHbIE,
MuKpoOuonornyeckue. Turbr
NUTaHus pacTeHu. Bo3ayuHoe
1 MUHEPAJIbHOE (KOPHEBOE)
NUTaHue pacTeHui. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
PACTEHUM: BOCXOISIIIUNA U
HUCXOISIIMU TOK. BaxkHelime
KaJIulHbIE, POCPOpPHBIE U
a30THBIC YI0OpEHUs, UX
cBoucTBa. [IpocThie U Cl10XKHbBIE
yAa0OpeHus.

Poct u pazButue pacrenuii:
ATambl OHTOTEHE3a, (PaKTOPHI,
BJIMSIFOIIME HA POCT PACTCHUN:
CBET, I'yCTOTa MOCa/I0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH MTUTaHUs

[TpakTnueckas padbora
«CxeMpl MUTATEIBHBIX
pactBopoB. Pacuer 103
ynoOpeHuit s
MUTATEIbHBIX PACTBOPOBY.
[TpakTrueckas pabota
«IIpaBuna cMemmBaHusA
yA0OpEeHU»
[IpakTrueckas padbota
«IIntanne pacrenuit:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
IUTSL pa3HbIX KYJbTYpP».
[TpakTnueckas padbora
«MOHUTOPHUHT
MUHEPAJIbHOTO IUTAHUS
pacTeHu».
[IpakTrueckas pabora
«PacturenpHas
JTUArHOCTHKAY.
Hccnenoarenbekas
pabota «Or1eHKa
COCTOSIHUSI KOMHATHBIX
pacTeHu, paCTCHUN Ha
IIKOJIBHOW TEPPUTOPHH,




pacTeHuii a30ToM. A30T U €ro
3HA4YEHUE B )KU3HU PACTECHUM.
@opmsbI a30Ta U UX
MIpEBpAIlICHNE B TIOYBE.
Hctounuku docdopa ans
pacteHus. 3HaUCHHE
dhochopcoaepxarmx
coeIMHEeHU! B kieTke. Poib
MaKpOIPTrUYECKUX COCTMHEHUM
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Biusinue kanus Ha pusnyeckue
CBOWCTBA NPOTOILIA3MBbI, HA
(bepMEHTHI YTIIEBOJOPOIHOTO
oOMmeHa, cuHTe3 OCJIKOB U Jp.
Pousib xanus B mopuepxanuu
MOHHOI0 0OajlaHca B TKaHSX, B
MIPOIECCaX CAMOPETYJISLIHH.
Perymaropnas u
CTPYKTypOoOOpa3zoBaTeyibHas
pPOJIb KAJIbLIKS. Y4YaCTUE B
00pa30BaHUU KJIETOUHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
PEryJISIUs UX TPOHUIIAEMOCTH.
3HaueHUE MarHus B
MeTa0o0JIu3ME PACTCHUM.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJIopoduiuia U
reMorjoOrHa Kak
CBUJIETEIHCTBO €IMHCTBA
OpraHUYeCcKOT0 MUpa.

Cepa u ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MHUKpPO3JIEMEHTBL.
IIpencrasienus o ponu
MHKPO3JIEMEHTOB B
MeTaboIu3Me pacTeHUIA.
Oco0eHHOCTH MOCTYTUICHUS
MHKPOZJIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHU3M

YCTaHOBKA MPUYHH
MaTOJIOTMYECKUX
COCTOSIHUM (ITpH
HaJIMYuu)».
Hccnenoarenbekas
pabota «O1ieHKa BIUSHUS
Pa3IUYHBIX JIIEMEHTOB Ha
COCTOSIHUE PAaCTCHUN
(cocTaBiieHHE Pa3TUUYHBIX
MTOJIKOPMOK )».




9JICMEHTOB IMUTAHUS PACTCHUH.
PacturenbHas quarHocTuka u
METOJIbI HJICHTHU(PUKAITAN
HEJI0CTAaTKa/U30bITKA DJIEMEHTOB
[IUTaHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3amuTAa
pacrenui (4 1)

[TonsiTue 0 perynsiTopax pocra
pacteHuit. CTUMYISTOPBI pocTa
— (bUTOropMOHbI (AyKCHUHBI,
ruO0epEeITUHBI, TUTOKUHUHBI).
NHruburopsl pocta pacTEHUIN:
1. mpupoansie (adcum30Bast
KHCJIOTa ¥ HEKOTOPBIC
(heHOTbHBIC BEIECTBA
(uxymapoBasi, KOpu4yHas,
CAJINIIAIIOBAST KUCIIOTHI).

2. CUHTETUYECKHUE
(Mop(haKkTUHBI, peTap/IaHTHI,
nedoanaHThl, JECUKAHTHI,
repouuapl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTECHUU.
CoBpemeHHbIe CrTOCOObI
MOHUTOPHHTA.

3amura pacTeHuil oT
BpEAUTEINICH: OCHOBBI
onomMeTosa.

[IpakTuueckas pabora
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHTAY.

UccnenoBarenbckas
pabora «Bnusiane
reTepoaykcruHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAUAX, B PA3HBIX
YCIIOBHUSIX) Pa3TUIHBIX
pacTeHui».

[IpakTuueckas pabora
«HCekTapuu: npasuia u
YCIIOBUS pa3BeICHUS
MOJIE3HBIX HACEKOMBIXY.

Tema 5. Boanas,
necyaHasi v
NMO4YBEHHAas
KYJbTYPbI, HX
NnpuMeHeHue B
BbIPALIMBAHUU
pacTeHum.
Pdusunojorus
pacrenui (8 4)

Bonnas, necuanasi 1 moYBeHHAs
KYJIbTYPBbI, UX IPUMEHEHUE B
BBIPALIMBAHUU PACTECHUN.
IIpoBenenne BobI B KOPHE U
cTeOJie pacTeHUM.

BoaHbli peXuM pacTeHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIIOLME HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXAaHU3Ma
pEryJISIuy UCTIapEHUs BIaru
pacTEHHEM.

POTOCUHTE3 — YHUKAIBHBIN
rpouecc pacteHnil. TeMHoBas u
cBeToBas (a3bl (poTOCHHTE3A.
3HaueHne POTOCUHTE3A IS
UBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTeHU: BO3AYX U
aspanus. [logzemHoe npixanue
PACTEHUM: COCTaB IIOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTrueckas pabora
«KopHeBoe naBieHue».
[IpakTrueckas pabora
«IIpurorosienne
npenapara yCThUIL
METOJIOM CJIETIKA.
Uccnenosarenbckue
paboThl «BiusiHue
YCIIOBUH COAEPKAHUS
pAacTEHUH Ha KOJMYECTBO
YCTBHUID.

[IpakTrueckas pabora
«DyHKIHOHAIIBHAS
JAArHOCTUKA PACTEHUN MO
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota «Omnpenenenue
xjopodusina A u b,
OILIEHKA




npu 6ECIIOYBEHHOM
BbIpABaHUH.

(hOTOCHHTETUYECKOU
AKTUBHOCTU PACTEHHUU U
(haKTOpOB, BIMSIONTUX HA
HEe».

[IpakTrueckas pabota
«Ansparusi, COz u Os.
JIpIxaHue pacTeHUN».
[IpakTuueckas pabora
«JlpIxaHue pacTeHU:
OIIEHKA UHTEHCUBHOCTH
JbIXaHUsl PACTCHUU U
IJI0JIOBY.
Hccnenosarensckne
paboTh «Bnusiaue
crioco0a BbIpaLTUBaHUS
(cocTaBa mUTaTEILHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U pa3BUTHS
PA3JIMYHBIX PACTEHUIY.

Tema 6.
KyabtypHbie
pacTeHus.
CoBpeMeHHbIE
ACHEeKThI CeJIeKIUN
(20 9)

Kak uenoBek ctan UCNOJIb30BaTh
pactenusa? CBsA3b pa3BUTUS
UMBWIN3ALUH YEJIOBEKA U
OJIOMAIIIHMUBAHUSI pACTCHUM.
JlomecTukanus.
HacnenctBenHOCTh M
M3MEHYMBOCTh — OCHOBHBIE
CBOVCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Bunasl
W3MEHYUBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTH U
n3MeHunBOCcTH. HyKknenHoBbIe
KUCHOTHL. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KJeTKe. JleJieHne KIETOK.
Penmukanus JIHK. OcHoBHas

JI0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. Tpancnsauus.
MyTtannu.

Dddekt Oy THIIIOUHOTO
rOpJBIIIKA U TEHETUYECKOE
pa3HoobOpasue. UYto Takoe
reH0aHk? 3aueM COXPaHATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukanusi, Bce Jin
pacTeHUs U KUBOTHbBIE,
KOTOPBIE KUBYT PSAJIOM C
YeJI0BEKOM UM
OJIOMAIIIHUBAKOTCS?
MOHO 51 cuuTaTh
TapakaHa 0JI0MaIlTHEHHBIM
KUBOTHBIM?».
[IpakTrueckas pabota
«MoauduxarmonHas
W3MEHYHUBOCTh (JTUCTHS,
UTOJIKH C OHOTO
JIepeBa)».

[IpakTuueckas pabora
«I"eH — MHCTPYKLIUS 110
cOopKe KJIeTKH (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTtanus Ha 6yTepopose
(JTIF000# 0OBEKT U3
npeaplIayIen paboTsl, e
W3MEHEHUE MHCTPYKIIHH
MPUBEIET K U3MCHEHHIO
BHEIITHETO BHJIa
00BEKTA)».




COXpaHEHUS TEHETUIECKUX
pECYpCOB pacTeHui (ex situ u in
situ).

3nauenne pador H.U. BaBunosa.

3aKOH rOMOJIOTHYECKHUX PSIOB.
LleHTpBI IPOUCXOXKIECHUSA
KyJIbTYpHbIX pactenun H.U.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINU.
I'mbpunuzanus. opmer ordopa.
OcHOBHBIE HANPABJIECHUS
CEJICKIINU: yIyUllIeHHe
YPOKaMHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM 1 a0MOTHYECKUM
bakTopam.

Ectb 111 xu3HL B mpooupke?
buoTtexHomOTHs KyIbTypHBIX
pacTeHUN.

Kak uenoBek moxer
MOAU(PUIIUPOBATH pACTEHUSA?
['eneTnueckoe peJaKTUPOBAHUE.
CoBpeMeHHBIE TOAXOAbI U
JNOCTUKEHNS TEHETHYECKOTO
pPEOAKTUPOBAHUSL PACTECHHI.

[IpakTnueckas pabora mo
rpynnam «OTkyzaa Ha
HAIIMX CTOJax

(G pPYKTBI/OBOLIN/3TTAKI .
[IpakTrueckas pabota
«BpIpanmsaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Y
ropoxay.
HUccnenosarenbckas
paboTta «BrIpammuBanue
pacTeHui B MpoOUpKeE»
(MOHO BOCIOJIB30BaThCS
pe3ysbTaTaMu
IPEebITYIINX
HKCIIEPUMEHTOB IO
COCTaBJICHUIO
MUTATENbHBIX PACTBOPOB
JUIs1 pacTeHUN).
[IpakTrueckas pabora

«] 'eHOMHBIE HOKHHUIIBI
(MonxenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHan

npoaykiuusi (8 4)

Hanzemusblie u noa3eMubie
opransl pacteHuii. [lober u
BUIOM3MEHEHHBIN TOOEr
pactenuii. CriocoObl
Pa3MHOXKEHUS PACTCHUM.
[TonsiTHE O KaYeCTBE MPOAYKTOB
nutanus. [IpoGiembl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MIPOJTYKTOB MTUTAHUS C
UMMOPTHBIMU. JlorucTHKa
JIOCTaBKHU U CPEJICTBA
COXpaHEHUS MTPOTYKTOB
MATAHMUS.

Mukpo3eneHb: n0JIE3HOCTh U
TEXHOJIOTHUS.

XVWMUYECKUIN aHaAIU3
npoayKiuu. OCHOBBI
CIIEKTPO(POTOMETPHH.
[ToTeHmmomeTpus.
Xpomarorpadus.

[IpakTrueckas pabora
«IIpenenbHO MOMyCTUMBIE
koHnentpanuu (I11K) u
METO/IbI KOHTPOJIS
0€301MacHOCTH
PACTUTEIHHBIX TIPOIYKTOB
MTATAHUS.
UccnenoBarenbckas
pabota «OneHka kauecTBa
BBIPAIICHHOM
MHUKpo3eaeHn» (Jindo
CBOSI, TUOO U3 Mara3uHa).
[IpakTuueckas pabora
«MeTto1pl O1IEHKH
Ka4yeCTBa PACTUTEIIbHOU
MPOYKIIUK: XPaHEHUE U
COXPaHHOCTb
MUTATEIHHBIX BEIECTBY
(o moctynHomy
000py1I0BaHUIO).
WccnenoBarenbekas




pabota «OnpeneneHue
BuTamuHa C MeTogomM
0OpaTHOTO TUTPOBAHHUS B
II0/1aX HA Pa3HOM CPOKe
(cmocobe) XpaHSHUS.

Moayab «buorexnosiorusi» 7-8 kiaaccenl (68 yacon)

TeMbl

OcHOBHOE coJiep:KaHue

JlesiTeJIbHOCTD
IIKOJIbHUKOB

Tema 1.
Bbuorexnosorus
(4 1)

[TonsiTne GMOTEXHOJIOTHH. 3a4eM
YeJI0BEKYy OMOTEXHOJIOTHH, B YEM
WX TIPEUMYIIECTBO TIEPE]T
XUMHUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
MPOMBIIIICHHBIC
MUKpPOOPTaHU3MBI, KJIETKH U TKaHU
pacTeHuH, )KUBOTHBIX M YEJIOBECKA,
OMOKaTaIU3aTOPHI.

CoIpbe a1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IEHHOCTH.
OCHOBHBIE HICTOYHUKHU YTIIEPO/Ia,
azota, ¢pocdopa, MUKPOIIEMEHTOB.
WccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHKI €T0
MpeaBapUTEIbHON 00pabOTKM),
pa3pabOoTKa HOBBIX MTUTATEIHHBIX
Cpell, B TOM YHCJIe BKJIFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIIEMEHTHI YIIPABJICHHS U
ONITHMH3AIIAH TTPOIIECCOB
onocuHTe3a. Metoanl
ONTUMH3ALIMY TUTATENbHBIX CPE/I.

[IpakTrueckas pabota
«IIpumepsr
PUMEHEHHSI
OMOJIOTUYECKUX
00BEKTOB B TBOEH
KU3HIY.

Tema 2.

Muxkpoouosnorus
(12 4v)

[Toso’keHre MPOKapruOTOB B
CHUCTEME OpTraHUYEeCKOr0 MUpA.
Crpoenue 6akTepuaibHON KIETKH.
Knaccudukanus 6akrepuid.
Mopddonorus 6akrepuii. [Ipoctsie
U CJIOKHBIE METOIbl OKPAIlIMBaHUs
Oakrepuit. Dusnonorust 6akTEpHii:
NUTaHKE, JbIXaHuEe, POCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(3KCTPEMO(PHIIBHOCTD,
0COOCHHOCTH CTPOCHHUSI KJIETKH).

[IpakTuka.
JlabopatopHas pabota
«DUKCUPOBAHHBIE
npernapaTsl OakTepuil.
Onpenenenue Gopmbl
MPEIIOKEHHBIX
KYJBTYpP
MUKPOOPTaHU3MOB,
HCIOJIb3Ysl IPOCTOU
METO/1 OKPACKI.
JlaboparopHas pabota
«Onpenenenue Tuna




MOJIOYHOKHUCIIOE U CITUPTOBOE
oposxenue. dotorpodHbie u
XeMoTpo(dHbIe OaKTepUH.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHas MOJIETb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
najgo4yka v YepHasi CMepTh,
00TyJIU3M, CTOJIOHSK, TyOepKyJies.
Uctopus 60probI ¢
OakTepraTbHBIMA UH(DEKIIUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTHKH MIPOTUB OaKTEpUil.
MexaHn3MBI eHCTBUN
aHTUOMOTHUKOB. MEXKIIeTOUHAS
KOMMYHUKaIus 6akrepuii. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a MPOIYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh
TJIACTHUK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconanuu
pPacTEHHI C MUKPOOPTraHU3MaMu

KJIETOYHOM CTEHKHU
METOIOM OKpaITBaHUS
no ['pamy» (npu
HaJM4YMH PEAKTHBOB).
JlabopatopHas pabota
«IIpurorosnenne
PYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHUCJIIBIX
OakTepuin».
JlabopartopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy.
JlabopatopHas pabota
«Bblenenue yncTon
KYJBTYpbI OaKTEpHiA.
Merton pa3BeacHHUI.
MeTtoxa UCTOIIAOIIETO
ITPUXA.
JlaboparopHas pabota
«Mopdosoruueckas
XapaKTEePUCTHKA
BBIJICJICHHON YHCTOU
KYJbTYPHI:
XapaKTEPUCTHKA
KOJIOHUH, (popma
OakTepuit, TUII
KJIETOYHOW CTEHKW.
JlabopaTtopHas pabota
«CpaBHeHue pocTta
MUKpPOOPTaHU3MOB Ha
qarmike 0e3 u C
n00aBIICHUS
AHTUOMOTHUKOB.
UccnenoBarenbckas
pabora «Ilonck
MHUKpPOOPTaHHU3MOB
o0Jaaronmx
aHTarOHUCTUYECKON
AKTUBHOCTBIO.
UccnenoBarenbckas
pabota «Briienenue
MOJIOYHOKHUCITBIX
OaxTepui,
MCCJICIOBAHNE MX




AKTUBHOCTH.
UccnenoBarenbckas
pabota «Briienenue
OakTepuil MOJIE3HBIX
JUJTS. PACTCHUI.

Tema 3.
JyKapuoTHYECKHE
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(1ecHeBbIE TPUODI,
JAPOKKH,
Bogopocian) (12 u)

[InecHeBbIe TPUOBI PO TYIIEHTHI
OMOJIOTHYECKH aKTUBHBIX BEII[CCTB
OO0m1as XxapakKTepUCTHKA JPOXIKEH
caxapomuileToB. Mctopus
HCTOJIb30BaHUsI APOKIKEH B
TPAIUIIUOHHON OMOTEXHOJIOTHH.
TexHoJIorny BUHOACIIHS 1
XJe00IeYeHHUS,
CIICIIMAJIM3UPOBAHHBIC PAChI
apoxcxeit. MeTadomm3m ApoAOKei.
Peakuust cnupToBOro OpoKeHHS.
[Tonydenune BTOPUUHBIX
MeTab0IUTOB B JIpOoKax. Jpoxiku
Kak MpOAYLIEHThI OMOTOILIUB.
[Tonydenue 1ieaeBbIX OCIKOB B
TIPOKIKAX.

OCco0eHHOCTH BETE€TaTUBHOTO U
MOJIOBOTO Pa3MHOKEHHUS Y
IPOKIKEN, 3HAUYEHUE U3YUCHHS
MHTO3a ¥ IIMTOKUHE3a JJIs
ONTHMM3AIMHU MPOLIECCOB
KYJIbTUBUPOBAHUS JPOXKIKEBBIX
IITAMMOB, IOHUMAHUS IPUYUH
MaTOr€HHOCTH JAPOXKKEH U TprOOB,
MOMCKa MUIIIEHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Mpernaparos.

Bonopocnu — nepcrieKTuBHbIN
00BEKT ISl IPOU3BOJICTBA OeiKa 1
yIrJeBoJI0B. buortexHomornyeckue
METO/Ibl OUYUCTKU TBEPIBIX,
KHUJKUX OTXOJIOB U ra3000pa3HbIX
OTXOJI0B TPOU3BOJICTB. CTOUHBIE
BOAbI. CXeMBI OUHMCTKH.
buoduibTpsel, aspoTeHkw,
METAHTEHKH, OKCUTCHKH.
AKTHUBHBIN W1 ¥ BXOJSIIHAE B HETO
MHKpOOpTraHu3Mbl. Mcrosib30BaHue
BOJIOPOCJIEM B OUMCTKE CTOYHBIX
BO/JI.

JlaGopatopHas padota
«lloncueT KIeTOK
IPOMKIKEN B KaMepe
['opsieBay.
JlaGopatopHas padota
«OOHapyxeHue
MPOJTYKTOB CITUPTOBOTO
OpOKEHHS: PTUIIOBOTO
CIUPTA U YTIIEKUCIIOTO
razay.

JlabopatopHas pabota
«Habmonenue
Pa3MHOXEHUS
TPOAKEBBIX KIIETOKY.
[IpakTuyeckas padora
«Ilommyuyenue TBOpOTa U
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuii.
[IpakTruueckas pabora
«OcHOBHBIE BUJIbI KBaca
U UX XapaKTePUCTUKA»
«poxxu n
MOJIOYHOKUCJIBIC
OakTepud,
IpUMEHSIEMBbIE NS
MIPOM3BOICTBA KBaca».
[IpakTruueckas paborta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
OPOAOKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSIX).
[IpakTrueckas pabota
«MeTto1pl OLIEHKH
CBOWCTB
XJIeOOTEeKapHBIX
TPOAOKEN.
OcobenHoctu
OpUMEHEHUs




MIPECCOBAHHBIX,
CYIIICHBIX U
WHCTaHTHBIX
TPOFKIKEN.
UccnenoBarenbckas
pabora «BnusiHue
(UBUKO-XUMHYECKUX
(hakTOpOB Ha KaYECTBO
OMOTEXHOJIOTHUECKOU
npoaykiuu (KBac,
kedup, CoIp, XJ1e0 U
Ip.)».
Uccnenosarenbckas
pabota «BiusHue
(hU3UKO-XUMHUECKUX
(bakTOpOB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
napopmanus (8 1)

HacnexncrBeHHOCTD U
U3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTth. Buanl
U3MCHYMBOCTb.

['en —maTepuanbHbIi HOCUTENb
HaCJEJICTBEHHOCTH U
n3MeHUuBOCTH. HyKkilenHOBBIE
KUCJIOTHI. JIokamu3amus
FEHETUYECKOT0 MaTepuasa B
KJIEeTKe. /[eieHne KIEeTOoK.
Penukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISPHON OMOJIOTHH.
Tpaunckpunuus. Tpancusauus.
MyTanuu.

[IpakTuueckas paborta
«MoauduxanuoHHas
U3MEHUYUBOCTD (JIUCThS,
UTOJIKH C OHOTO
JIepeBa)».
[IpakTuueckas pabora
«I'eH — MHCTpYyKIMS 1O
cOOpKe KJIETKH (Ha
oucepe umm
KOHCTPYKTOPE)».
[IpakTrueckas padbora
«MyTanus Ha
OyTtepoOpone (roboit
00BEKT U3 MPEIbIAYIICH
paboThI, TI€ U3BMEHEHHUE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIa

00BEKTa)».
Tema 5. ITonoxeHue BUPyCOB B CUCTEME IIpocmoTtp
Bupycosorus (6 4) | opranndeckoro mupa. CTpyKTypa u | JOKYMEHTAIBHOTO

XUMHUYECKUN COCTAB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30YIUTENN MH(PEKIIMOHHBIX
6osie3Helt. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

¢dbumpMa 0 BUpycCax.
[IpakTiueckas pabora.
«Metoa pa3BeIeHUIN.
[IpakTuueckas padoTa.
«TurpoBanue
O6aktepuodaron».




CBONCTBA, IPUMEHEHHUE.
buonoruueckue Meto 161 60pHOBI €
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI FT€HHOI UH)KEHEPUU.

[IpakTrueckas pabota

HHKeHepus ¥ Bektopa. Cneuuduueckue «OHJOHYKJIEa3bl
OMOTEXHOJIOTHHI (hepMeHTBI OaKTepHil. pectpukiuu (pabora ¢
(8 u) buorexHoornu NpoayKIuu HYKJICOTUTHBIMU
0€JIKOB B OaKTEpHAIbHBIX MOCJIeI0BATEILHOCTSIMU
KyJbTypax. JlocTHKeHHs TeHHOM Ha Oymare)y.
MHXEHEPUH U OMOTEXHOJIOTUH. [IpakTruueckas paborta
CRISPR/Cas — cucrema «['eHHbBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuit u apxeit. [MO. Metonpr | (MogenupoBaHue Ha
noxyuenus: ['MO. Oymare)».
Urpa-nuckyccus:
«Bprpau rpast Ha
coznanue I'MOy.
Tema 7. JlomecTrukanyss OCHOBHBIX Juckyccus
buorexnosiorun B JOMAIIIHUX KUBOTHBIX; «JlomecTtukanusi, Bce Jin
’KMBOTHOBO/ICTBE COBPEMEHHbBIE IKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
(8 u) JOMECTHKAIIUU KUBOTHBIX KOTOPbIE KUBYT PAJIOM
(Jucuia, HOpKa U JIp. — C YETIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAKOTCS?
akazeMuka bernsena). MoO>XHO 711 CUMTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCILJIAHTALIUS | OJJOMAIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHMUE. [IpakTruueckas pabora
OcHoBHBIE 00J1€3HU KUBOTHBIX U «Metoauka
POJIb MaTOT€HHBIX KJIOHUPOBAHMUSI
MHUKpPOOPraHU3MOB U Mapa3uToB B | (MOAEIMPOBAHUE HA
pa3BUTUM 3a00JICBaHUN JOMAITHUX | Oymare).
’KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas paborta
OOpbOBI C HUMH; POJIb TTOJIE3HBIX «CocraBiieHHe palioHa
MUKPOCUMOUOHTOB B OPTaHU3ME MMUTAHUS KUBOTHOTO,
KUBOTHBIX. [looKUTENBHOE U pacueT pacxoJI0B Ha
mo60YHOE (OTPUIIATEIEHOE) COJICPIKAHUEY.
BO3JICHCTBUH aHTHOUOTUKOB Ha Uccnenosarenbckas
OpraHu3M B XOJ€E JICUCHUS pabota «OrneHka
’KUBOTHBIX; 1IETU U 3a]]a4H KaueCcTBa MOJIOYHOMN
BeTepUHapHUu. bruotexHonorus MIPOTY KITUM.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIUH. [IpakTuueckas pabora

buorexHoJsioruu B
pPacTeHHeBOACTBE

I'm6opunuzanus. opmer ordopa.
OcCHOBHBIE HANPABJICHHUSI

«BpIpaiuBaem ropox.
Kak nposectu




(10 v)

CEJIEKINU: yIy4llIEHUE
YPOKAUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM B a0MOTUIECKUM
dakTopam.

OCHOBHBIE MMOJIXO0/IbI CEJEKIINU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuii, ' ubpuauzammus,
oTHajgeHHasi THOpuaN3anus,
HCKYCCTBEHHBIN OTOOD, FrETEPO3HC,
TpaHcopmarius, MyTareHes,
T€HETUYECKOE PEJIaKTUPOBAHUE).
Hcropus cenexuuu B Poccun n
MHUpPE, UCTOPUS PA3BUTHUSA
BAKHEHIINX COPTOB KYJbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOAUGUITUPOBATH PACTCHUS?
I'ennas umxenepus pacteHuit: UYro
TaKO€ TeHETUYECKasi HHXEHEpUs
pactenuil. TpaHCT€HHBIE pACTCHUS.
Meroasl nosyuenusi. OOpazoBaHue
OIYyXO0JIEN Yy PACTEHU.
Arpo0OakrepuanbHas
Tpanchopmarnus: Ti-mia3mMuabl.
I'ensr T-AHK. MonekynspHo-
F€HETUYECKUE MEXaHU3MBbI
Tpanchopmaimu. [ enernyeckoe
penaktupoBanue. CoBpeMeHHbIE
NOAXOMbI U IOCTUKEHHS
TE€HETUYECKOT0 PEIAKTUPOBAHMS
pacTEHUM.

Ectp nmu xxu3HB B IpoOupKe?
buotexHOMOTHS KyIbTYypHBIX
pAaCTEHUM.

CKpELIMBaHUE y
ropoxay.
[IpakTrueckas pabota
«]'eHOMHBIE HOYKHUIIBI
(MomenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Uccnenosarenbckas
pabota «BeIpamBanue
pacTeHui B MpoOUpKe»
(MOXHO
BOCITOJIb30BATHCSA
pe3ysbTaTaMu
MPEABITY X
AKCIIEPUMEHTOB 110
COCTABJICHHUIO
MUATATEIbHBIX
pacTBOPOB IS
pacTeHui).

Moayab «MoJieKkyJIsipHbIe OCHOBBI (PH3H0JI0THH U papMaKoJIorun» 9 Kiaace

(68 yacoB)
Tembl OcHoOBHOE coaepxaHue HesATeJbHOCTH
HIKOJbHUKOB

Tema 1. Bgenenue. buorennsie anementol: | MccnenoBarenbckas

dusnosornyeckass | opradoressi: O, C, N, H. paboTta

xumus (20 v) AxTuBHBIE POopMBI KHCTOpOAa, X | «KonuuecTBeHHas
MIOJIy4YEHHE, HEUTpaIn3alusl. OILIEHKA COJICPKAHUS
Makpo3JIEMEHTBI: POLIEHT MUKPO3JIEMEHTOB WJIH




COZIEP’KaHUS B OPTAaHU3ME,
BBITIOTTHSIEMAs (PYHKITHS,

COZCPIKAaHNC B IIPOAYKTAX ITUTAHMA.

Ca2+ - cBs3pIBaIONIUE OCIIKH,
JETOHUPOBAHNE KAJTBIIHSI,
PETyJSIUs YPOBHS KalbITUs B
OopraHu3Me: TOpMOHBI Ioyek. Mg —
CTpOeHHE XJIopoduIa, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJepkKaTcs,
BBITIOJTHsIEMasT (DYHKITHUS,

COJCPIKAaHNC B IIPOAYKTAX ITUTAHUA.

ITocnencTBus nepeno3upoBKU
MHKpO3JIeMeHTamu. Fe —
yCBanBaeMbI€ THUIIbI COEUHEHUI
xenesa. ['emonporennsl,
reMOIMaHUH, IUTOXpOMBbI. Cu —
YCBOCHHE U TPAHCIIOPT MEJIU.
benku, conep:xaiue Menb.
ITaTosiornueckne CUHIAPOMBI
Menke u BuibcoHa, CBI3aHHbBIC C
MeTa00JIM3MOM MEH.
TokcuuHbBIE PTIEMEHTHI
[leprnoanueckor CUCTEMBI IJIs
opranu3Ma. Bnusinue Henocratka
MaKpoO U MUKPORJIEMEHTOB Ha
KUBbIC OPTAHU3MBL.

Kupsl. 3aboneBanus 4enoBeKa,
CBSI3aHHbBIC C HAPYIIECHUSIMU
KUPOBOTO OOMEHa.
JucnunuaemMun.

VYrneBoasl. 3a00JieBaHUS YETIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
yrieBoHOro oomeHa. CaxapHbIit
nuader.

benku. Ctpoenue. 3aboeBaHus
YeJI0BEKa, CBSI3aHHBIC C
HapyIIeHUIMH 0€TTKOBOr0 OOMEHa.
Oynkmn 6e1KoB. DEPMEHTHI.
Mexanusm aerictBus. Kimaccer
(hepMEHTAaTUBHBIX PEAKIIHI.
KodepmenTsr.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJlIopacTBOpuMBIE. [IpeBpanienue

BUTAaMUHOB B MUIIEBBIX
MPOAYKTAX).
IIpakTHueckoe 3ansATHe
«KauecTBeHHbIE
peaKkuuu Ha
OpraHU4YeCcKue
MOJIEKYJIBI».
[IpakTueckoe 3ansATHE
«JIeHaTypaIus OCIKOBY»
IIpakTnueckoe 3ausTue
«M3yuyeHne akTMUBHOCTH
aMHJIa3bD».
[IpakTrueckoe 3aHsTue
«Jlnanu3 (kjeroyka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE (DOPMBI
KOo(hpepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE THITHI META0OINYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukn
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHHUE KUPHBIX
kucioT. Katabonusm
aMMHOKMCIIOT. [ TIFOKOHEOreHes.
CunTe3 yrieBoaoB, OEJIKOB,
KUPOB. MeTabouTH4eCKue
3a0oneBanus. [Tpaktuueckoe
3aHATHE: «pEIIeHUe 3a7a4 Ha
HYHEPTreTUYECKUN OOMEH»

Knerka. [Tousatue memMOpaHBI.
Oynkun MmeMOpaH. Bupl
TPAHCIIOPTA B KJIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3a0o0eBaHus CBSI3aHHBIE C
HapyIlIeHueM padoThl MEMOPAHHBIX
opraHesi, 00Je3H! HAKOILJICHHUS.

Turbl KOHTAKTOB MCXKIY KIICTKaMH.

3Ha4YeHNE MEKKIETOUHOU
KOMMYHUKAIUH IJI51 310POBbsI
opraHu3ma.

Snpo. YpoBHH yITakOBKH
XpOMaTuHa. XpOMOCOMHBIE
tepputopuu. HememOpaHnubie
OpraHOM/IbI.

Tema 2.
Moaexkyasipaas
ounostorus (20 v)

OCHOBHBIE BEXH pa3BUTHUS
MOJIEKYJIIPHOM OMOJIOTHH.
HykienHOBbIE KUCIIOTHI.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Marpuunsie cuHTE3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEIECHUS.
[TpuHUMIBI pEeTUIMKALUN.
MyTtauuu. YUTo BbI3bIBACT
n3MeHeHus B crpoennu JJHK.
[IpuHIMIIBI peniapanuu.
Tpanckpumnuus.

I'enetnueckuii koa. TpaHcaAus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBI UX JEHUCTBUA.
Opranuzanusi reHoma OakTepui

[IpakTrueckas pabota
«Briaenenune JIHK u3
OaHaHay.
[TpakTrdaeckas pabota
«Mogens IHK-
OpHUTaMI».
[IpakTuyeckas padora
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ momorisro
CeKTpOhOTOMETPUN»
(TTpu HaMTUYUH
000pyI0BaHU).
[IpakTrueckas pabota
«PemnukaTuBHas
MalMHa (urpa-




AHTHOAKTEpHUATILHBIE TPETapaThI.
Opranu3zaiiusi reHoMa 3yKapuoT
I'eHOMHOE peakTUpPOBaHHUE.

JEMOHCTPALIUS ).
[IpakTrueckas pabota
«ITP (Monennb
amruiiukanus Ha
Oymare)».
[TpakTrueckas pabota
«Cuna mpomMoTOopay.
[TpakTudeckas padora
«Penienue 3ama4d Ha
T€HETUYECKUU KO .
[IpakTuyeckas padora
«DonauHr OEIKOBY.
HccaenoBaTenbckas
pabota
«PacnpocTpanenne
AHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepuiny.
[IpakTrueckas pabota
«PaboTa B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3ax
na"HbIx. [IpoBenenue
In silico ananm3za

OoCJIe10BaTEILHOCTEN
TE€HOBY.
Tema 3. ITonsarue o nekapcrsax. [Ipunnune! | Mccnenosarensckas
dapmakoJorus MOAX0/a K IOMUCKY HOBBIX paboTa «DKcrnepuMeHTa
(28 1) JIEKapCTBEHHBIX CPEJICTB. 10 OTIPECIICHUIO

CKpUHUHT U €r0 METO/IBI.

[Tyt BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BenecTB. BecacbiBanue
(abcopOriust) mekapcTB. OCHOBHBIC
MEXaHU3Mbl BCACHIBAHMUS.
TpaHCIIOPT JIEKAPCTBEHHBIX
BellecTB. [ 'eHbl U OenKku nepBoit
¢a3sl buorpanchopmanuu. Ilytu
BBIBEJICHUS JIEKAPCTB U3
opraHu3Ma. DKCKpelus u
sanuMuHaIMs. ['eHbl 1 Oenku
BTOpO# (ha3el OMOTpaHcHopMaIuu.
®apmakoarHamMuka. [ maBHoe H
MoOOYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HETIPSAMOE U
pedaekTopHOoe JelCTBHUE.

TOKCUYHOCTH BCIIIECTB
Ha apTEMUIUSIX.
[IpakTrueckas pabota
«Kapra skcnpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pELenToOpOB B MO3Te
MBIIICH.
Uccnenosarenbckas
paboTta
«]loBegeH4YecKkre TeCThI
Ha ppIOKax Danio rario.
CBeTtio-TeMHas
Kamepay.
HccaenoBaTenbckas
paboTta
«]loBeneHuyeckue TECTHI




Bubl B3anMonencTBus JIEKapCTB.
CuHeprusMm U aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUHOCTH
TpancmeMOpaHHBIN CUTHAJIMHT.
Tunel KIETOYHBIX PELIETITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAIUTUYECKHUE U CONPSHKEHHBIE C
G-06enkaMu; BHYTPUKIECTOYHBIE:
LUTOIUIA3MAaTUYECKUE U SITICPHBIE.
MexaHu3MBbl JTUTaHI-PEleITOPHOTO
B3auMOJIecTBUSA. CENeKTUBHOCTh
(M30UpaTebHOCTD) ICUCTBUA,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dapmakonornyeckas akTHBHOCTb
BEILIECTBY

DapMaKkoJIOTUHIECKON MOLYJISILIAN
CHUHANTUYECKOW XOJIMHEPTUYECKON
nepenayn. MosieKynsipHbIi
MEXaHU3M JCHUCTBUA U
dbapmMakosioruyeckue cBoicTea M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0J0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CUMITATOJIUTHKH.

MonexynsapHas hapMakoIorus
AHTUAJIEPTUYECKUX CPEACTB.
I'mcTaMHHOBBIE pELIENTOPHI: THUIIHI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabunuzatopsl MeMOpaH Ty4YHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBHUSA, OCOOCHHOCTH
KIIMHUYECKOTO MPUMEHEHUSI, TOUKH
NPUIOKEHUS 1EUCTBUS
UHTHUOUTOPOB JIUITUTHBIX
MEaTOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPenapaTos,
CTUMYJIUPYIOUIUX MPOLIECCHI
nMMYyHHUTETa. PapMakoJoruuecKas

Ha peiOkax Danio rario.
OTKpbITOE TIOJIEN.
Uccnenosarenbckas
pabora
«IloBegeHueckne TeCThI
Ha prIOkax Danio rario.
CraiiHoe noBEeCHUED.
[IpakTuyeckas padora
«BimsiHue anpeHanuHa
Ha cepJieuHbIe
COKpalIeHus
(nporpamMmmHOE
obecrieueHue)».
[IpakTruueckas pabora
«I'ucronornueckue
rpenaparsl UMMYHHOR
CUCTEMBD».
[IpakTruueckas pabora
«l'ucronornueckue
npenapaTbl HEPBHOU
CHUCTEMBD».




XapaKTEPUCTUKA HHTEPIECUKUHOB:
MOJyYEHNUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
naToU3HOIOTUN OCTPOhA30BOTO
OTBETAa, MEIUALNS BOCIIAJICHHUS.
MonexynsapHbIi MEXaHU3M
IIPOTUBOBOCIIAJIUTEIIBHOTO
JEUCTBUSA
TIFOKOKOPTHKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCIIAIMTEIbHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsii u
HEPBHBIA HAPKO3.
dapMakoJoru4ecKas
XapaKTePUCTUKA OTAECIbHBIX TPy
HAPKO3HBIX CPEJNICTB.
[TocienoBaTenbHOCTD AEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosIorH4ecKkuii Cox; ¢asnl CHa.
Bunpr Hapymennit cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUIMHOTHUKAX).

MouiekyJIsIpHbIE ACTIEKTHI
Houuueniuu. OnuatHble
pELEenTOopbl, UX THUIIBL.
OHkedaauHbl U SHAOPHUHBI -
SHJIOTEHHbBIE JINTAH bl OMTMATHBIX
pEeLenTopoB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HAa (DYHKIIUIO
AKCTpANUPaMUIHON CUCTEMBI,
AMOIIMOHAIIbHYIO c(pepy, pBOTHBIM
LIEHTpP, apTEPUATIBLHOE JTaBJIEHUE,
LEHTP TEPMOPETYJISALNH.
MounekyJIsipHbIE MEXaHU3MBI
JIEVUCTBUS HEUPOJIETITUKOB,
BIIUSIHUE HA JO(aMUHOBEIE,
CEPOTOHMHOBBIE, AIPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
JNEUCTBUE HA KIIETOYHbIE
MeMOpaHbI, Ha JCIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToreHMaI-3aBUCUMbBIE HATPUEBBIE




KaHaJIbl KaK MUIIIEHU ENCTBUS
MECTHBIX aHeCTETUKOB. CII0COOLI
WHTHOWPOBAHUS MTOTCHIIAA-
3aBHCHMBIX HATPHEBBIX KaHAIOB
MECTHBIMU aHECTETUKAMU.

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejieKium» 9 kiaacc (68 yacon)

ounostorus (20 u)

HyxiienHoBbIE KHCIIOTHI.
OCHOBHbBIE PUHITUIIBI CTPOCHHUSL.
Marpuunslie cuHTe3bl. Penmkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHLIMIBI pEIUTUKALUN.
MyTtauuu. YUTo BbI3bIBACT
n3meHenus B crpoenun [JHK.
[IpunHuns! penapanuu.
Tpanckpunuus. ['eHeTnuecKkuii
koJI. Opranusanusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBI UX JEUCTBUS.
Opranuzaiusi reHoMa OaKkTepuit
AHTHOAKTepUATIbHBIE MPETapaThI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpPOBaHHUE.

TeMbl OcHOBHOE coJiep:KaHue JlesiTeJIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXH pa3BUTHUS [IpakTrueckas pabota
Moaexkyasipaas MOJIEKYJISIPHOI OMOJIOTHH. «Borgenenne JIHK u3

OaHaHa.
[IpakTrueckas pabota
«Mogens JIHK-
OpHUTaMID».
[IpakTuyeckas padora
«Onpenenenue
KauecTBa MpernapaToB
JIHK ¢ momorpro
CHEKTPOPOTOMETPUN»
(npu HaTM4YKUK
000pyI0BaHU).
[IpakTruueckas pabora
«PermummkatuBHas
MaIllnHa (Mrpa-
JIEMOHCTpALIUS )».
[IpakTruueckas pabora
«THP (Mmonens
aMIuidukanms Ha
Oymare)».
[IpakTrueckas paborta
«Cuia mpomoTOpar.
[IpakTruueckas pabora
«Pemenne 3a1a4 Ha
TeHETUYECKUHN KO/,
Tpaucisausy.
[IpakTruueckas pabora
«DonauHr GENKOBY.
UccnenoBarenbckas
paboTta
«Pacmpoctpanenue
aHTHOMOTHKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas paborta




«PaboTa B OBpeMEHHBIX
reHeTUYEeCKuX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

[IOCJIEI0BATEILHOCTEN
TEHOBY.
Tema 2. [Tpenmer renetuxu. Kparkas Ponesas urpa
MosekyasipHbie UCTOPUS Pa3BUTUS MPEICTABICHUS | «AJIJIETN.
OCHOBBbI T'€HeTUKH 0 HACJIEICTBEHHOCTH. HccnenoBarenbckuii

(20 u)

OT reHa K npu3HaKy: Kak
packpacuTh Kota. Yto Takoe
npu3Hak? [IyTs OT reHa 1o
npu3Haka. Myrauuu. Ajieny.
['eTepo3UroThl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJIeNu.

I'eHbl cTposAT OpraHusM.
BxiroueHne u BBIKIIOUECHUE
Oonpiioro Habopa reHoB. Kak
KJICTKW TTOHUMAIOT, KAaKU€ TeHbI
JOJDKHBI paboTaTh.

JluckpeTHOE HaAclIe1OBaHUE
MPU3HAKOB. 3aKOHBI MeHIes:
OJIH T€H - OAWH Npu3Hak. Cxema
CKpEeIIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MOKOJICHHUS. 3aKOH PACIIETUICHUS
MPU3HAKa BO BTOPOM IMOKOJICHHH.
3akoHbl MeHens1: HECKOJIBKO
TE€HOB - HECKOJIBKO MPHU3HAKOB.
JuruOpuaHoe CKpelMBaHue.
HeszaBucumoe pacxoxnaeHune
xpomocoM. CleIieHHOE
HaCJIeI0BaHHE.

B3auMopelicTBrE TEHOB.
AJenpHOE Y HEAJUIENBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAaMKH.
Brnusinue ¢pakTopoB okpy:karomien
cpeapl. XpOMOCOMHOE
onpeznenenue nona. [lonoseie
xpomocomsl. [Ipobiema
JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y
KEHIIMH. Tpex1BETHbIC KOLIKH.

NpoeKT MyTareHHbIe
(haKTOpHI.

Ponesas urpa «Cyanba
KJIeTKW». [ eHbI-
MEPEKITIOYATENH.
IIpakTyeckoe 3aganue
«ANTOPUTMBI 1JId
KJIETOK.
IIpakTHueckoe 3aaanue
«EnuHooOpasue
MEPBOTO MOKOJICHUSD.
[IpakTueckoe 3ananue
«Pacuennenue Bo
BTOPOM MOKOJICHUWY.
HUccnenoBarensckuil
MPOEKT «3aKoHbI I
Mennens B
AKCIIEPUMEHTEY.
IIpakTUueckoe 3aaanue
«Pemerka [lenneray.
IIpakTUueckoe 3aaanue
«HacnenoBanue,
CLETVICHHOE C MOJIOM.
[IpakTHueckoe 3aHsATHE
«B3anMonencTBug
reHOB (MOACIMPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MUTMEHTA B KIIETKY )».




Tema 3.
Monekyaspabie
OCHOBBI CeJICKIHU
(28 u)

['eHbI B MOMYJIAIHSIX: BEIUKOE
paBHoBecue. [lonmymsusa. YacTorsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesid. Y paBHeHue Xapau-
Baiin6epra. [Tonynsun
MEHSFOTCSI: YMCJIICHHOCTD,
MUTpaIys U BEIOOp Cympyra.
®daKTOpHI, KOTOPHIC BBIBOJISAT
MIOMYJISIIUIO U3 PaBHOBECHUS Xap.iu-
Baitn6epra. UucineHHoCTb
nonyssinuu. Ponesas urpa
«IpdexT ocHOBaTes Y. Jperid
reHoB. Myranuu. Hecimyyaninoe
ckpemnBanue. Mzosus.
[Tonmynsaunn MEHAIOTCS:
€CTECTBEHHBII 0TOOP. Mexanusm
JIEHCTBUS €CTECTBEHHOTO 0TOOpa.
JBmoxymii oToop.
MoaudukanroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOJIU(PUKAITMOHHOMN
n3MeHunBocTtu. Hacienosanue
KOJTMYECTBEHHBIX TTPU3HAKOB.
KonnyecTBeHHBIC MPU3HAKH.
CpenoBas U3BMEHYNBOCTh
npusHaka. Koaddurment
HacjeayeMocTu npusHaka. OTBeT
Ha otoop. [Tonck renon
KOJINYECTBEHHBIX MPU3HAKOB.
OHOHYKIICOTUHBIC BAPUAHTHI
reroB. JIHK-uumn. IlotHOreHOMHBIN
aHaJIU3 aCCOLMAIIUU.

«OMBD) HaJ1 TECHOMOM.
IToctrenomMHuast a3pa. OGpaTHas
reHeTuka. «OMUKCHBIC
uccaenoanus. [Iporeom,
MeTabosoM. JlomecTukanus u
IIEHTPBI TEHETUIECKOTO
pazHooOpasus. [loucku pacrenuti ¢
«XOPOIIMMUY» TPU3HAKAMH JIJIS
yenoBeka. [leHTphl reHeTHuecKoro
pazHooOpasus. Hukonaii UBanoBUY
Basunos. Cenexuusi.
KombOunarnonHast u rubpuHas
cenekuusl. ['ereposuc.

IIpakTyeckoe 3axanue
«YacToTnsl anneneu,
T€HOTHUIIOB U
(hEHOTHUTIOBY.
UccnenoBarensckuit
MPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYPbI IOMYJISIUN
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)».
Ponesas urpa «2ddexr
Oy TBIJIOUHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOopY.
Uccnenosarenbckue
paboTHI
«MoaudukamoHHas
M3MEHYHBOCTh
pacTeHui B IIpeaesnax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTueckoe 3ananue
«ATPOHOMBD».
[IpakTueckoe 3aganue
«I'omoiiornueckue
PSABI HACJIEACTBEHHOM
M3MEHYUBOCTH.




CoXpaHHUTh U U3YUUTH TCHBI, YTOOBI
MeHATh Oyayriee. Kak nmpaBuiisHO
XpaHuTh reHsl. Komtekuu
F€HETUYECKUX PECYPCOB PACTCHHUIA.
[TpakTukym u/unu
MCCIIEIOBATENIbCKUN MTPOEKT:
MeTo/b1l KyTbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB PACTEHUH U ISt
YCKOPEHHOM CEJIEKIIUN
['eneTnueckue LEHTPHI B HAILIEH
cTpaHne. ['ne 3aHumaroTcs
TEHETUKOW U TECHOMUKOM JJIST HY KT
CEJIBbCKOI0 XO35MCTBA.




