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COJIEP)KAHME

[HosicHuTe/IbHASA 3aNIUCKA

AKTyaJIbHOCTh ¥ Ha3HAYEHUE TIPOTPAMMBI

BapuanTsl peanuzaiiuu nporpaMMbl U (GOPMBI IPOBEICHUS 3aHATHN
B3anmocBsi3b ¢ mporpaMMoi BOCIIUTaHUS

Ocob6enHocTy paboTHI Tie1arora 1o nporpaMmme

Conep:xxaHue Kypca BHEYPO4YHOM AeATeJIbHOCTH

Monynb «Kak KHUBOTHBIE U PACTEHUS IPUCIIOCAOIUBAIOTCS» (IBOIIOLIMOHHAS SKOJIOTH)
5-6 kmaccel (34 vaca)

Moy «OCHOBBI paCTCHHEBO/ICTBA» 7-8 Kiaacchl (68 4acoB)

Monyinb «bruotexHomorun» 7-8 kiaacchl (68 4acoB)

Monaynbs «MoJIeKyIsIpHbIC OCHOBBI (PU3HOJIOTHH U (hapMakoorun» 9 kiacc (68 yacos)
Monaynbs « MoJIeKyIsIpHBIC OCHOBBI CelieKIuu» 9 kiacc (68 yacoB)

IInanupyembie pe3yIbTAaThl 0CBOCHHS KYPCA BHEYPOYHOMH AeSITeIbHOCTH
JIM4HOCTHBIE pE3yJIbTAThI

MertanpeaMeTHbIE Pe3yIbTaThI

[IpeameTHbIE pE3yAbTATHI

TemaTHuyeckoe NJIAHUPOBAHUE

Monynb «Kak ’KHUBOTHBIE U PACTEHUS IPUCIIOCAOIUBAIOTCS» (IBOIIOLIMOHHAS SKOJIOTH)
5-6 knaccel (34 vaca)

Moayabs «OCHOBBI pacTEHHEBOICTBa» 7-8 Kiacchl (68 yacoB)

Monayinb «buotexHomorun» 7-8 kiaaccel (68 yacoB)

Monaynbs «MoJIeKyIIsIpHBIE OCHOBBI (PU3HOJIOTHH U (hapMakoIoTun» 9 kiacc (68 4acos)
Monaynbs « MoJIeKy IsIpHBIE OCHOBBI CelieKIuu» 9 kiace (68 Jacos)



INOACHUTEJIbBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHue mporpammbl. [Iporpamma pa3paborana B
COOTBETCTBUH € TpeOoBaHusIMU DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHMs, OpPUEHTUpPOBAHA Ha oOecreyeHue
UHAVBUIYAIBHBIX MOTPEOHOCTEH O0O0y4aroluMXcsi M HampaBjieHa Ha JIOCTUXKEHUE
MJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUM KypCOB BHEYPOUYHOU
AESITeIbHOCTU. DTO MO3BOJISIET 00ECIEUUTh €IMHCTBO 00s13aTeNbHBIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHHUA: HE TOJHKO Ha YPOKE, HO M 3a €ro
npeneaamH.

AKTyalnbHOCTh  pealM3alldd JaHHOW  MporpaMMmbl  OOyCIIOBJIEHAa  caMmou
0COOEHHOCTBIO MMPOEKTHO-UCCIIEOBATENBCKOMN AESITEIbHOCTU. JTa AEATEIbHOCTD JIEKUT
B OCHOBE MT03HABATEIHLHOTO HHTEpeca peOeHKa, SBISETCS 3aJI0T0M YMEHHSI TNITAHUPOBATh
J00bIe IEUCTBUS ¥ BAXKHBIM YCJIIOBUEM YCIICIIHON peanu3anuu uaeil. JIroobie n3MeHeHHs
COBPEMEHHOr0 OOIIeCTBa CBS3aHbI C MPOEKTAMH W HCCICIOBAaHUSIMU — 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  MyOJMYHOrO  BBICTYIUIEHMA  niepel  OoJIbIIOW  ayIuTOpueEH,
apryMEHTHPOBAHHUS M OTCTAaMBAaHUS CBOEH TOYKHM 3pEHMs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKIEHUs IPYTUX B CBOEH IpaBOTE, 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 IIKOJbHHUKaMU 5-9 Kiaccos.
[legarory Ba’kHee aKLIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIBKO Ha KayeCTBE pe3yJibTaTa
MIPOEKTa UM UCCIIEOBAHMSI, CKOJIBKO Ha TOM, YTOOBI yUaIIMICS MOJTydas 3HaHUS B TOM
YHCJIE U YePe3 BBINIOJIHEHHUE MPAKTUUECKOTO 3aJJaHusl, JeJiajl BEIBOJbl U YMO3AKIIOUEHUS
Ha OCHOBAHMM CBOErO WCCIEAOBAHUS, YYWICS CpaBHUBATb €ro pe3yJbTaThl C
TEOPETHUECKUM MAaTepUaIOM U UCCIIEIOBAHUIMU JIPYTUX MIKOJBbHUKOB. Takum 00pazom,
IIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEN0BATENBCKON IESATEIbHOCTH U MPUOOpPETET
HaBbIK KPUTHUECKOT'O OTHOIIIEHHUSI K MaTepuaiy.



[Iporpamma pa3zbuTa Ha MOJIYJH, KOTOPbIE€ MOTYT OBITh HCIOJIB30BaHBI JHUOO
YaCTUYHO, JIMOO TOJMHOCThIO. Tak wmomynb «Kak JKMBOTHBIE U pacTeHUs
MPUCTIOCAOTUBAIOTCSY (IBOJIFOIMOHHAS YKOJIOTHS) TPEAIOIaraeTcs i U3y4eHus B 5
wim 6 kjacce B TedeHue ojaHoro rojga (34 waca B rox). Moaynu «OCHOBBI
pacteHueBoACTBa» u «buorexHomorus» paccuuTaHsl Ha 68 4YacoB U MOTYT OBbITh
peann3oBaHbl B TeUeHUU 2-X JieT (1o 34 yaca B roj) wiu B TedeHuu 1 roaa (68 yacoB B
rog). Bo BTopom ciyuyae BO3MOXXHO MpOXOXJIeHHE o0oux Moayielt («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kiacce, «buorexnonorun» B 7 uim 8 kiacce). AHaJIOTUYHO
Moayiu «MoJeKysipHbIe OCHOBBI (PM3UOJIOTHU U (hapMakoJorum» U «MoJeKyspHbIe
OCHOBBI CEJIEKIIUU» PACCUYUTAHBI HA 68 YaCOB U MOTYT OBITh pEaIn30BaHbI B TCUEHUHU 2-
x siet (o 34 yaca B roa) win B TeueHuu | roga (68 yacoB B roa). Bo BTopoM ciydae
BO3MOKHO TPOXOXKJeHHUE 000ux Moayieil («MoneKkyysipHble OCHOBBI CENEKIHI» B 8
Kiacce, « MoJeKyJsspHble OCHOBBI (PU3HOJIOTMHU U (hapMaKoJIOTHN» B 9 Kjacce).

MOXHO pPEKOMEHI0BaTh HCIOJb30BaTh MOJayau «Kak >KUBOTHBIE M pPacTEHUS
npucnocabauBaoTcs», «OCHOBBI  PacTEHUEBOACTBaA», «MoOJEKyIsipHbIE OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPHIBHOTO 00pa30oBaTeabHOTO Iukia (5-9 kiace mo 1 gacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTd. Moaynun «Kax
KUBOTHBIE W pacTEHUs MpucrocabiuBarTcs», «brorexHomorun» u «MoJekyspHbIe
OCHOBBI (pU3HOJIOTHHU U (hapMaKOJIOTHU» B KaueCTBE HEMPEPHIBHOTO 00pa30BaTEILHOIO
nukia (5-9 kmacc mo 1 4yacy B Henmeno) ISl KJIacCOB OMOTEXHOJOTHMYECKOTO WIIH
MEIUIIMHCKOTO HAIlpaBICHUM.

B3aumocBsa3b ¢ mporpammoii BocnuTaHus. [Iporpamma kypca BHEYpOYHOUR
JeATeIPHOCTH pa3paboTaHa € YYETOM PEKOMEHAAIMN MPUMEPHOM MPOrpaMMBbl
BOCIIUTAHUS, YIUTHIBAET IICUXOJIOTO-TI€IATOTHIECKUE OCOOCHHOCTHU JIAaHHBIX BO3PACTHBIX
KaTeropuii. 3T0 MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0 W BOCIHMTATEIHHYIO
NEATENIbHOCTh Me1arora, OpUEHTHUPOBATh €€ HE TOJIbKO HAa MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COIIMATILHOE Pa3BUTHE peOCHKA. DTO MPOSIBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALNU MPOrpaMMbl BHEYPOUHOM
NEATEIIbHOCTH, HAIIEAIINX CBOE OTPAKEHHNE U KOHKPETU3ALIUIO B IPUMEPHOU TPOTpaMme
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMILUICKTOBAHMSI Pa3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3alnu
npoOpUEHTAIMOHHON  JEATENbHOCTA IIKOJbHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMaxX 3aHITHH Ui IIKOJIHHUKOB, OOECIEYHBAIOIINX
OOJBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TI€AaroroM H JAPYTMMH JCTbMU
JIeSITeIbHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIIOYEBOE 3HAYCHHE KOTOPBIX JJIi BOCIUTAHUS TMOJYEPKUBACTCS MPUMEPHOU
POrpaMMON BOCITUTAHUA.



Oco0enHocTH padoOTHI YUUTEJIs MO MporpaMMme. 3ajada yUYUTessi COCTOUT B TOM,
4TOOBl  COMPOBOXKIATh MPOIECC MPOPECCHOHATBHOW OpUEHTAIMM  IIKOJbHHKA,
pacKpbiBasg MOTEHIMAN KaXXIOro 4epe3 BOBJIEUCHHE B MHOTOOOPA3HYIO JEATEIbHOCTD,
OpPraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yabTaToM paboThl yUUTENS B IEPBYIO
ouepellb SABJSETCA JIUYHOCTHOE pa3BUTHE YyYallerocs. JIMYHOCTHBIX pE3yJIbTaTOB
YUYUTENb MOXET JIOCTUYb, YBJIEKash yUY€HHKAa COBMECTHOM M MHTEPECHOM UM 000MM
NEeSTEeNbHOCThIO,  YCTAaHaBIIMBasi BO  BpeMsl  3aHATUH  J00pOXKeIaTelbHYIO,
MO/1JIEP>KUBAIOIILYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEGHHOCTHBIM COAEP>KaHUEM.

IIpumepHas cxema nIpOBEAECHUS 3aHATHN 110 IPOTPAMME:!

1. OObBsicHEeHHE TEOPETUUECKOT0 MaTepHasa o TEME.

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

3. IlpoBeaeHne NpakTUUECKOTO 3aHATHSI — OCHOBHAS 33Jlaya OCBOCHHE METO0JIOTUH
JAHHOTO PKCIEPUMEHTA.

4. Tlo oOKOHYaHWUU TPEIIOKUTH JETAM, KOTOpPbIE 3aWHTEPECOBAIUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATEIbCKUN MPOEKT. i 3TOro He0OX0AUMO
o0CyaUTh OOBEKTHI, KOTOpPHIE YYEHUK OyIeT WCCleqoBaTh, COCTABUTh IIJIaH
HKCIIEpUMEHTA.

5. IlomMoub y4eHHKY MpOAHATU3UPOBATh PE3YJIbTaThl AKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl NPOEKTHO-UCCIIEI0BATENbCKON AESTENbHOCTA HIKOJIHHUKOB
MOXHO B TMpOIECCe 3alIUThl MMU CBOMX pabOT B paMKaxX IIKOJbHOHW 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 rcuznu pacmenuii u xeueomuvix? (6 uacoes)

Autponorenusie paxktopsl. [IpaBna i, 4To NepBOOBITHBIE JIFOAH KUIU B TAPMOHUU
¢ npuponoi. OIOMAalIHUBAaHUE U MPUPYUYCHUE KUBOTHBIX U PACTECHUI. 3a4€M Cracartb
BBIMUPAIOIIME BHUIBI, KaK 3TO JejaTh. KyJbTypHbIE pACTEHUS U UX AUKHE MPEIKU.
[ToueMy Ba)KHO WX COXpaHATh. Pa3HOOOpa3ue KyJbTYPHBIX PACTCHHN 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 aHTpONOTreHHBIX (AKTOPOB Ha PA3BUTHE
pacTeHul B rOpo/ie/HACEIEHHOM ITyHKTE.

Okckypeust/mpaktudeckas padbora «OOIIT B BamieM permoHe — YHHKaJbHbBIC
O0OBEKTBI TPUPOIBD.

5. Jkxonozuueckue nuuiu (6 uacos)

buocdepa — onna n3 BakHeHIUX 000ouYek 3eMiu. UTO Takoe «IKOJOTHYECCKUC
HUIW» U Kak oHu (Gopmupyrorcs? dopmupoBanre 3HaAHUN MO OMOPA3HOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKHX  MPHUCIOCOOJICHUH,  MOAU(PUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHe). PactutenbHbie cooliiecTBa U ux TUILI. Pa3Burtne
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbekue padOThl «IKOJOTUYECKHE HHILIM BOKPYT TeOS — ONUCaHue
dakTopoB OKpyxKarouieil cpens». HccnenoBarensckue 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)

[IpaBuna MOCTAHOBKH arpo3KCHEpUMEHTOB. lloCTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BbIOOp TeMBbl, COCTaBlIEHUE TUIOTE3bI, IIEJIM U 33/a4 SKCIEPHUMEHTa 110
BBIPAIIMBAHUIO PACTEHUI B KOHTpoiupyemou cpene. KoHTposu, NTOBTOPHOCTH,
MpOBEJICHUE JKcrepuMeHTa. [lmanupoBanue »skcnepumeHTta. OlleHKAa pe3yJIbTaTOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTAHUE
CeMSIH (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. Kyanvmypnote pacmenus. Cospemennnie acnekmol ceyexkyuu (20 uacoe)

Kak uyenoBek cran ucnoyib3oBaTh pacTeHuss? CBsA3b Pa3BUTHS LUBUIU3ALMH
YEJI0BEKa M OJIoMallHuMBaHus pacteHuid. Jlomectukamus. Juckyceus «Jlomectukanus,
BCE JIM pAcCTEHUS W IKUBOTHBIC, KOTOpPbIE KHUBYT PSIAOM C UYEJIOBEKOM UM
OJIOMAIIHUBAIOTCA? MOYXKHO JIM CUMTATh TapakaHa OJJOMAIlIHEHHBIM )KUBOTHBIM 7

HacniencTBEHHOCTh M1 IBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl m3meHunBocTh. IlpakTtuueckas pabora «MopaudukanyoHHas
M3MEHYUBOCTh (JIUCThSI, UTOJKH C OJTHOTO JIEPEBA)».

['en — MaTrepHalbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBble KUCHOTHI. JIOoKanu3anus reHeTUYECKOTO MaTepuana B Kietke. Jlenenue
kietok. Permukanus JJHK. OcHoBHast torma MosexynispHoii 6uoiaoruu. TpaHncKpumus.
Tpancasuus. Myrtauuu. [Ipaktuueckas padora «['€H — HHCTPYKIMS 1O COOPKE KIETKH
(ma Oucepe wiu KoHCTpykTope)». IIpakTuueckass pabora «MyTtaius Ha OytepOpoje
(J1r000¥ 00BEKT M3 mpeAblayIed paboThl, Ie U3MEHEHWE WHCTPYKIIUU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BU/Ia 0OBEKTA)».

Oddext OyTHIIOUHOTO TOPJBINIKA W TeHETUYECKoe paszHooOpasue. UTo Takoe
reH0aHk? 3aueM COXpaHsITh T€HETUYECKHUE pPecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TCHETUYECKUX PECypCOB pacTeHuH (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH TroMoyorudeckux psanoB. LleHTpsl
MIPOUCXOXKICHHUS KyJIbTypHbIX pactennid H.M. BasunoBa u I1.M. JKykosckoro.
[IpakTruueckas padota no rpynnam «OTKyAa Ha HalIUX CTOJaX (PPyKThI/OBOILIN/3ITAKI.

OcHoBHbIE MeTonabl cenekuuu. ['umbpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUS CEJICKIUU: YIyUIlIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abuotnuecknm (aktopam. [IpakTuueckas padota «Bripamubaem ropox. Kak nmposectu
CKpEILUBAHUE Yy TOPOXaA».

Ecte mm xu3Hb B mpoOupke? buOTeXHOIOTHS KyJbTYpPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B mpoOupke» (MOXHO
BOCITIOJIB30BaThCA PE3yJNbTATAMHM MPEABIAYIIMX JKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJIbHBIX PACTBOPOB JJIsl PACTCHUM ).

Kak  dyemoBek  moxker  momaudunupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHus  pacteHmil.  [Ipakthueckas  pabora  «['€HOMHBIE  HOXHHIIBI
(MoxenupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumenvhnas npooykuus. (8 uacos)
HanzemHubie u noa3eMHble opranbl pacteHui. [loGer u Bugon3MeHEHHBIN MoOer
pactenuii. CriocoObl pa3MHOKEHHS PACTCHUM.
[lonatTne o0 KadecTBe NPOAYKTOB TMTaHHA. I[IpoOiieMbl KOHKYPEHIIUH
OTE€UYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA 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;
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