MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIHINMA/TBHOE ABTOHOMHOE OBIINIEOBPAZOBATE. IbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO VTBEPXKJEHO
Ha 3acenanm HMEK 3aMecTHTeNb JHpeKTopa Hupexrop
BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe

ILII. Me3eHIleBa IL.IT. Me3eHieBa A.M. AbensaH
ITpoTokom Ne | ITpnkas Ne 01-10/640
0T 29.08.2024 1. 30.08.2024 r. or 02.09.2024 1.

PABOYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA
BHEYPOUYHOMU JEATEJBHOCTH
«bNOJIOTI'UA 5-9 KITACCBI.
INPOEKTHO-UCCJIEJOBATEJDBCKAASA
JAEATEJIBHOCTDb»

NJIM o0yvyarommxces 5-9-x kjiaccon

Hanpasienue: peaii3aiysi 0OCOObIX UHTEIIEKTYalbHbIX U

COIMOKYJIBTYPHBIX IMTOTPEOHOCTEN 00YyUYaAIOIUXCSI
dopma npoBeeHUs Kypca: MPOEKTHAs! AEATEIIbHOCTh

Apwmasup, 2024 r.



Зам по ВР
Штамп


N

MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO VTBEPXKJEHO
Ha 3acenanm HMEK 3aMecTHTeNb JHpeKTopa Hupexrop
BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe
ILIT. Me3zeHneBa ILII. Me3seHIieBa AM. AdensaH
ITpoTokom Ne | ITpnkas Ne 01-10/640
0T 29.08.2024 1. 30.08.2024 r. or 02.09.2024 1.

PABOYAA MNMPOIPAMMA KYPCA
BHEYPOYHOU OEATEJIBHOCTW

«BbNONIOINA 5-9 KJTACC.
MPOEKTHO-UCC/IEAOBATEJ/IbCKAA AEATE/IbHOCTb»

(ocHoBHOE 06uWee obpasoBaHue)

MocKBa

2022


Зам по ВР
Штамп


MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO VTBEPXKJEHO
Ha 3acenanm HMEK 3aMecTHTeNb JHpeKTopa Hupexrop
BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe
ILIT. Me3zeHneBa ILII. Me3seHIieBa AM. AdensaH
ITpoTokom Ne | ITpnkas Ne 01-10/640

oT 29.08.2024 1. 30.08.2024 1. ot 02.09.2024 T1.

4 I e I e AN

5-6 knaccel (34 gaca)

Monynb « OCHOBBI paCTEHHEBOCTBA» 7-8 Kitacchl (68 4acoB)

Monynb «buotexnomorumn» 7-8 kiaacchl (68 4acoB)

Monynb «MonexynsipHble OCHOBBI (PM3HOJ0THUU U (hapMakoJorun» 9 kinace (68 yacon)
Monyns «MonekysipHble OCHOBBI celeKumn» 9 kiace (68 yacon)

IInanupyembie pe3yIbTAThl 0CBOCHHS KYPCA BHEYPOYHOM AeSITeIbHOCTH
JIn4HOCTHBIE pE3yJIbTAThI

MeranpeaMeTHbIE Pe3yIbTaTh

[IpeameTHBIE pE3yAbTATHI

TemaTHyeckoe NJIAHUPOBAHUE

Monyinb «Kak ’KHUBOTHBIE U PACTEHUS IPUCIIOCAOIUBAIOTCS» (IBOIIOLIMOHHAS 3KOJIOTH)
5-6 xmacchl (34 yaca)

Mopynb « OCHOBBI paCTEHHEBOACTBA» 7-8 Kitacchl (68 4acoB)

Mopynb «buorexnomorum» 7-8 knaccel (68 4acoB)

Monyns «MonekynsipHble OCHOBBI (hU3HOJ0TUH U (papMakosorun» 9 knacc (68 yacoB)
Monyns «MonekysipHble OCHOBBI ceeKum» 9 kiace (68 yacoB)
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AKTyalnbHOCTh  pealM3alld JAaHHOW  MporpaMMmbl  OOyCIIOBJIEHAa  caMou
0COOEHHOCTBIO MMPOEKTHO-UCCIEOBATENBCKOMN NESITEIbHOCTU. JTa AEATEIbHOCTD JIEKUT
B OCHOBE M0O3HABATEILHOTO HHTEpeca peOeHKa, SBJISICTCS 3AJI0TOM YMEHUS IJIAHUPOBATh
J00bIe IEUCTBUS ¥ BAXKHBIM YCJIIOBUEM YCIICIIHON peanu3anuu uaeil. JIroobie n3MeHeHHs
COBPEMEHHOTO O00IIecTBa CBSI3aHbI C TPOEKTAMH W WCCIECIOBAHUSIMH — B HayKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XKU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTUA OO0ydaromerocs: sBiseTcs (GOPMHUPOBAHWE OCHOBHBIX HABBIKOB IMPOEKTHO-
HCCIIEIOBATENIbCKOM AEATEIbHOCTH.

[Iporpammoii npeaycMOTpeHO (POPMHUPOBAHUE COBPEMEHHOTI'O TEOPETHYECKOIO
YpPOBHSI 3HAaHMHM, a TaKXke M MPAKTUYECKOTO OIbITa pabdoThl C Ja0OPaTOPHBIM
o0opyoBaHUEM, OBJIAJCHUE MPUEMaMH MCCIIEI0BATEIbCKONU JEATEIbHOCTU. MeTOb
OpraHu3ali  00pa30BaTENIbHOW W  HAYYHO-HCCIIEIOBATEIHCKON  JIESITEIIbHOCTH
MpeayCMaTpuBalOT (HOpMUPOBAHUE y OOYYaAIOMIUXCS HECTAHJAAPTHOTO TBOPYECKOTO
MBIIIICHUS, CBOOOIBI CAMOBBIPAXKEHUS U UHINBUY AIbHOCTH CY>KJICHUN.

Jlnst monmHOrO yd4eTa MOTPeOHOCTEH Yydwaluxcss B MpOTpaMMe HUCIOJIb3yeTCs
nudepeHIIMPOBaHHBIM TOAXOJl, YTO CTUMYJHMPYET YYallerocs K YBEJIUYCHHUIO
MOTPEOHOCTH B MHIWBUAYJIbHOU, MHTEIJICKTYAJIbHON U MO3HABATEILHOU eI TEIIbHOCTH
Y pa3BUTHIO HAYUYHO-UCCIIEI0BATEIbCKUX HABBIKOB. [Iporpamma ctaHeT BOCTpeOOBaHHOM
B IIEPBYI0 OuYepeab LIKOJIbHUKAMHU, KOTOPBIE HMEKT CTOMKUM UHTEpeC U
COOTBETCTBYIOLIYI0 MOTUBALMIO K U3YYEHHUIO ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B noapocTtkoBOM BO3pacTte yyaluecss NposiBJISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TON
WIM WHOM 00JlacTW 3HAHUM, HAyYHOM HAaNpaBJICHUM WIM MPOQPEecCHOHATBHON
neatrebHOCTH. Takum o0pa3oM TPOUCXOAUT (POpMHUpPOBAHUE T[IO3HABATEIbHOU W
npoeCCUOHAILHONW COCTABJIAIONIEH JIMYHOCTHU, TTOMOTAET yYalleMycsli B ONpeIeICHUN
OyIyIIero *KU3HEHHOTO MYTH U B MTPO(ECCHOHAIBHOM BBIOOPE MTOCIIE OKOHYAHMS IIKOJIBI.
[TogoGHOTO po/ia 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSIHHOE JKeJIaHUE MITKOJIbHUKA
K TO3HAaHUIO HOBOTO, PACIIUPEHUI0 M YIIIYOJEHHIO COOTBETCTBYIOIIMX 3HAHUU, U
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IPAKTUYECKUX 3a/lay, BKIIOYAIOLIET0 B ce0s YMEHHE BHUJAETh M aAHAIU3MPOBAThH
npoOJeMbl, HYXKJAIOIIMECs B PEIICHUH, YMEHHE JeTalbHO mpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI pabOThI C HUMHU, YMEHHE IIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKETAEMOMY pe3yJIbTaTy;

— HaBbIKa TeHEepUpOBaHHUS U O(GOPMIICHUS COOCTBEHHBIX HCH, 00JeUeHUs UX B
yA0OHYI0 JUIsl pacpoCTpaHeHUs popMmy;

— - HaBbIKA YBKUTEIHHOIO OTHOILIEHUS K Uy>KUM B3IJIA1aM U UEsIM, O(POPMIIEHHBIM
B paboTax JApyrux JIOJEH, JApPYyruX aBTOPOB — BIIAJENbBLEB MHTEIUIEKTYaIbHON
COOCTBCHHOCTH;

— HaBblKa  MyOJWYHOrO  BBICTYIUIEHMA  niepel  OOJIbIIOW  ayIuTOpHUEH,
apryMEHTHPOBAHHUS M OTCTAaUBAaHUS CBOEH TOUYKHM 3pEHMs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKIEHNs IPYTUX B CBOEH IIpaBOTE, IMPOABMKEHUS CBOUX
UACH;

— HaBblka pabOThl CO CHEHUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MpOTrpamMMami,
nabopaTOpHBIM  O00OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBaMH, OMOIMOTECYHBIMU
GoHlaMU W HWHBIMH pecypcaMHu, C KOTOPHIMH MOXET OBITh CBsi3aHA MPOEKTHO-
MCCIIeI0BaTENbCKas ACSITEIbHOCTh IIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHUKA HaJ MNPOEKTOM WM HCCIEJOBaHUEM OyjaeT
CIIOCOOCTBOBAThH U Pa3BUTHIO €0 aJICKBATHOM CaMOOLICHKHU.

BapuanTsl peaqnzanuu nporpamMmsl 4 GopMbI IPOBeeHUS 3aHATHIA.

JlanHasi mporpaMMa paccuMTaHa Ha pa0OTy CO IIKOJbHUKaMu 5-9 Kiaccos.
Ilenarory BaxHee aKIEHTHPOBATh CBO€ BHUMAHHUE HE CTOJIBKO HAa KayeCTBE pe3yJibTara
MIPOEKTa UM UCCIIEOBAHUSI, CKOJIBKO Ha TOM, YTOOBI YUAIIMICS MOJTydas 3HaHUS B TOM
YHCJI€ U Yepe3 BHINIOJIHEHHUE NMPAKTUUECKOTO 3aJJaHusl, JeJial BEIBOIbl U YMO3aKIIOUEHUS
Ha OCHOBAHMM CBOErO0 HCCIEAOBAHUS, YYWICS CpaBHUBAThb €ro pe3yJbTaThl C
TEOPETHUECKUM MaTepUaiOM U UCCIIEI0BAHMIMU JIPYTUX MIKOJbHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEN0BATENbCKON AESATEIbHOCTH U MPUOOpPETET
HABbIK KPUTHUECKOT'O OTHOIICHHUS K MaTepHalty.
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x siet (o 34 yaca B roa) win B TeueHuu | roga (68 yacoB B roa). Bo BTopoM ciyuae
BO3MOKHO TPOXOXKJIeHHE 000ux Moayseil («MoneKkyysipHble OCHOBBI CENEKIHN» B 8
Kiacce, « MoJeKyJsspHble OCHOBBI (PU3HOJIOTMH U (hapMaKoJIOTHN» B 9 Kj1acce).

MoOXHO pPEKOMEHI0BaTh HCIOb30BaTh MOJayau «Kak >KUBOTHBIE M pacTEHUS
npucrocadauBaroTcs», «OCHOBBI PacTEHHUEBOJCTBA», «MOJEKYISIpHbIE OCHOBBI
CEJICKITMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pa30oBaTeabHOTO Iukia (5-9 kiace mo 1 gacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIE U pacCTeHUs MpucnocabiuBarTcsay, «buorexHomorun» u «MoJekyspHbIe
OCHOBBI (pMU3HOJIOTHHU U (hapMaKOJIOTHU» B KaueCTBE HEMPEPHIBHOTO 00pa30BaTEILHOIO
nukia (5-9 kmacc mo 1 4dacy B Hemeno) sl KJIaCCOB OMOTEXHOJOTHMYECKOTO WIIH
MEIUIIMHCKOTO HAIpaBICHUM.

B3aumocBsa3b ¢ mporpammoii BocnutaHus. [Iporpamma Kypca BHEYpOUYHOM
JeSATeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHAAIMN MPUMEPHOM MPOrpaMMBbl
BOCIIUTAHUS, YIUTHIBAET MICUXOJIOTO-TI€ITaTOTUIECKUE OCOOCHHOCTHU JIAaHHBIX BO3PACTHBIX
KaTeropuii. 3T0 MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0 W BOCIHUTATEIHHYIO
NEATENIbHOCTh Me1arora, OpUEHTHUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COIIMATILHOE Pa3BUTHE peOEHKA. DTO MPOSIBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOrpaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALINIO B IPUMEPHOU TPOTpaMMe
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMIUICKTOBAHMSI PA3HOBO3PACTHBIX TPYMNI JJIsi OpraHU3aluu
npoOpUEHTAIMOHHON  JEATENbHOCTA IIKOJBbHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMax 3aHITHH Ui IIKOJIHHUKOB, OOECIEYHBAIOIINX
OOJBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C TI€AaroroM H JAPYTMMH JCTbMU
JIeSTeIbHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIIOYEBOE 3HAUYCHHME KOTOPBIX JJIi BOCIUTAHUS TOJYEPKUBACTCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUA.
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2. IloaroToBKa K HSKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXICHHE OOBEKTOB IS
MPaKTUYECKOTO 3aHITHS.

3. IlpoBeneHue MPakKTUUECKOTO 3aHATUSI — OCHOBHAS 3aJladya OCBOCHHE METO0JIOTUH
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYaHWU TPENIOKUTH JETSAM, KOTOpPbIE 3aWHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATEIbCKUIN MPOEKT. J[is 3Toro HeoOXoaumo
o0CyaUTh OOBEKTHI, KOTOpPHIE YYEHUK OyIeT WCClIeqoBaTh, COCTAaBUTh IIJIaH
AKCIEPUMEHTA.

5. Tlomoub y4eHUKY NMpOaHATU3UPOBATh PE3YIbTAThl IKCIIEPUMEHTA.

OueHuTh pe3yibTaThl MPOEKTHO-UCCIIEN0BATEIHCKON AEATEIbHOCTH IIKOJbHUKOB
MOXHO B TMpOIECCE 3alllUThl MUMHU CBOMX pabOT B paMKax IIKOJIBHOM Hay4dHO-
MPaKTUYECKON KOH(PEPEHIIUH.
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Orpannuenus wmopdomornyeckux # (HU3NOJOTHYECKHX amantamuii. [louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIMMHU, MAJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHUU M KMBOTHBIX HAIIETO
Kpash».

2. Bnusanue okpyscaroweil cpeovt Ha ycusvle opzanuzmbl (12 uacoes)

dakTopsl OKpY’Karomie cpenbl (abmoTuyeckue, OMOTUYECKUE, aHTPOTIOTECHHBIE).
[Ipumepst  abuoTmdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIHMSHUE Ha
KUBHEACATENIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTypa, CBET, BJIAXXHOCTb.
[IpakTyeckoe 3anarue «l[Ber u Temmo» (KyOMKH Jibla B3BECUTh, MOJIOKUTH B YaIIKU
[lerpu Ha pa3HolBeTHYI0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpee
pactasun). [Ipaktudeckoe 3anarue «HYTo pacTBopsieTcs B BoJe» (IKcepuMeHT <« Kuakuit
nomy). [IpakTudeckoe 3ansatue «Auddysus BeniecTs B Boje (pacTBOphI)», «JIBUKeHHE
pacTBOpoB To I1BeTKY». [IpakTmueckoe 3anstue «Jlem mimaBaer B Boxe (aiicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlen nmpu 3aMmep3aHun pacIupseTCs»
(pa3pyuieHue kamHs (IMOYBOOOPA30BaHNUE), 3aMEP3aHNUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  TPUCIIOCOOJICHUS ~ JKUBBIX  OPTaHU3MOB K
abuotnueckum (¢akrtopaM. [IpucrnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMmrepaTrypa, BIaXHOCTh M cBeT. IIpaktuueckoe 3ansatue «Illy6a» (kyOuku mpaa
3aBEpPHYTh B pa3HbIi MaTepua, B3BecUTh). [IpakTuueckoe 3ansatue «[ IurMeHTs» (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (rmomactepoBy». [Ipaktudeckoe 3ansitue «Kak
’KUBOTHBIC IJIABAIOT B BO/IE» (DKCIEPUMEHT C MUIIETKOMN).

UccnenoBarenbckue padboThl «BiusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pACTCHHUS] B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBHUAX» (HAa JIOCTYITHOM
Marepuane).

3. Bzaumooeiicmeusn s cuevix opzanuimos (4 uaca)

buotuueckue (bakTOopHI. 3aKOHOMEPHOCTH pa3BUTHSL MEKBHUIOBBIX
B3auMOOTHOIIEHUH. KodBomomus (XUITHUK-)KEPTBA; Tapa3uT-XO035MH) IBOIOIUS
ctpareruii oOwsiBanust numm. CouuansHOCTh. Bupbi-Beceneniipl. [lepedens pactenuii-
Bpenuteneir. MccnenmoBarenbckas pabora «HabGmonenuss 3a B3aUMOOTHOIIEHUSIMU
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PACTEHMU B BallIEM PETUOHE.

UccnenoBarenbckas pabota «BiusHue aHTpONOTreHHBIX (AKTOPOB Ha PAa3BUTHE
pacTeHul B ropo/ie/HACEIICHHOM ITyHKTE.

Okckypeust/mpaktudeckas pabora «OOIIT B BamieM permoHe — YHHKaJIbHbBIC
O0OBEKTBI TPUPOABDY.

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onHa u3 BakHeHIUX 0000uYek 3eMiu. UTO Takoe «IKOJOTHYECKHC
HUIIW» U Kak oHu (dopmupyrorcs? dopmupoBanrne 3HaHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (OpM,  TOBENEHYECKHX  MPHUCIOCOOJICHUH,  MOAU(PUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutenbHbie cooliiecTBa U uX TUILI. Pa3Burtne
Y CMEHBI PACTUTEJIBHBIX COOOIIECTR.

Uccnenosarenbckue paboThl «IKOJOTUUECKHUE HUIIA BOKPYT TeOs — OMUCAHUE
(bakTOpoB OKpyKarwIien cpenb». MccnemoBarenbckue paboThl «DEHOIOTHYECKUE
HAOTIOICHUS.

MoayJb «OCHOBBI pacTeHHMEBOACTBa» 7-8 Ki1accsl (68 yacos)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

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

2. Azpomexnuueckuii 3kcnepumenm (6 uacoe)

[IpaBuna MOCTAHOBKH arpo3KCHEpUMEHTOB. lloCTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BbIOOp TeMbl, COCTaBIEHUE TUIOTE3bI, IIEJIM U 3a/a4 SKCIEPHUMEHTa I10
BBIPAIIMBAHUIO PACTEHU B KOHTpoiupyemou cpene. KoHTposn, mNTOBTOPHOCTH,
MpOBEJICHUE JKcrepuMeHTa. [lmanupoBanue oskcnepumeHTta. OlieHKA pe3yJIbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHrE TEXHOJOTUU KPYTJIOTOJUYHOTO BBIPAILIMBAHUS CaJaTOB M MUKPO3EJICHH
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Baxuneime kanuiiabie, GocpopHbie U a30THBIE YI00peHus, ux cBorcTBa. IIpocThie u
cnoxHble ynoOpenusi. Ilpaktuueckas padota «IlpaBuiia cMelmIMBaHUs YIOOpEHUI»
[Ipaktruueckas padota «lluTaHue pacTeHUN: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYP».

Poct u pa3BuTHe pacTeHMil: 3Tanbl OHTOreHe3a, (HPaKTOphI, BIUSIONIME HA POCT
pacTeHMii: CBeT, TyCTOoTa TOCajoK, nuTaHue, cyOctpar. IIpakTtuyeckas pabora
«MOHUTOPHUHT MUHEPAJIIBHOTO MUTAHUSI PACTEHHUI.

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

Uctounuku dhochopa aiist pacrenust. 3HaueHue hocdopcoaepxaimmx coeTuHEHU I
B KjeTKe. Posib Makpospruyeckux coequueruit ocopa B SHEPreTHI4eCKOM OOMEHE.

BrnusHue kanusg Ha (QuU3MUECKHME CBOWCTBA MPOTOIUIa3Mbl, Ha (HEPMEHTHI
YTIEBOIOPOAHOTO OOMeHa, cuHTe3 OenkoB u Ap. Ponb kanus B nmoaaep>kaHUd MOHHOTO
OanaHca B TKaHsX, B IPOLIECCaX CaMOPETyJISIIIH.

PerynstopHas u CcTpyKTypooOpas3oBarenbHas poJib KalbliMs. YdYacTue B
o0pa30BaHUM KJIETOUYHOW CTEHKHU, MOJAECPKAHUM CTPYKTYpbl MEMOpaH U peryysiuus ux
MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTabojm3Me pacTeHuil. Maruuii B coctaBe xsopoduiiia,
CXOJCTBO XJIOpOo(UIUIa U TeMOTJIOOMHA KaK CBHUJIETEIHCTBO €AMHCTBA OPTraHUYECKOTO
MHUpa.

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

MuxkposnemenTsl. [lpeacTaBieHus o0 pojd MHUKPO3JIEMEHTOB B MeTabonu3Me
pacteHuii. OCOOEHHOCTH TMOCTYIUIEHHSI MHUKPO3JEMEHTOB B pacTteHus. CHHEprusM u
AHTaroHM3M 3JIEMEHTOB TUTAHUS PACTECHUM.

PacturenpHas auarHocTMka W METOJbl WACHTH(PUKALMHM HEIO0CTaTKa/M30bITKA
aneMmeHTOB nutanus. [IpakTrueckas padota «PacturenbHas TuarHoCTUKA.

UccnenoBarenbckas padota « O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHHH, PACTCHUIA
Ha MIKOJIbHOM TEppPUTOPHM, YCTAHOBKAa HPHUYMH MATOJOTUYECKUX COCTOSIHHM (Mpu
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CoBpemennble croco0sl MoHuTopuHra. Ilpaktuueckas pabora «OUTOMOHUTOPHUHT U
OLIEHKa COCTOSAHUS pacTeHUi. COBpeMEeHHbIE CIIOCOObI MOHUTOPUHTa».
HccnenoBatensckas pabota «BinusHue retepoaykcuHa Ha mpopacTanue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUIX) PA3IMUHBIX PACTCHUI.
3amura pacTeHud OT BpeauTeseil: ocHoBbl Ouomeroaa. IIpakTuueckas paborta
«MHcekTapuu: npaBuiia U yCJIOBUS Pa3BEACHHUS MOJIE3HBIX HACEKOMBIX».

5. Boonasa, necuanan u nougeHnasn Kyiabmypol, UX NPUMEHEHUE 8 GbIPAULUCAHUU
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

Bojnnas, necuyanass 1 MOYBEHHAsl KYJbTYpbl, UX NMPUMEHEHHE B BBIPAIIMBAHUU
pactenuii. [lpoBenenune BoAbl B KOpHE U crebne pacrenuid. [Ipaktuueckas padorta
«KopHeBoe naBieHue.

Bomublii pexxuM pacTeHHil: CTpoeHue YCTHHIL: (AaKTOPhI, BIUSIOIMIME 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
KOJIMYECTBO YCTHUID.

®doToCuHTE3 — YHHMKaJIbHBIM Mpolecc pacteHuil. TeMHOBas u cBeToBas (ha3bl
¢doTtocunTe3a. 3HaueHue (HOTOCUHTE3A JIsl KUBBIX Opranu3moB. IIpakTuueckas padora
«DyHKIHUOHANIbHAS ~ JIMATHOCTUKA PACTEHUH MO aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBatenbckast pabora «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (haKTOPOB, BIMSIONINX HA HEE».

@akTopel pocTa pacTeHU: BO3AyX W a’pauus. [log3zeMHOe ApIxaHUME pPACTECHUM:
COCTaB TIOYBEHHOTO BO3AyXa, Tra3000MeH. ['a3000MeH Tipu  OECIIOYBEHHOM
BbIpaiuBaHuu. IIpaktuueckas pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTruueckas padota «/lpIxaHue pacTeHUI: OLIEHKA MHTEHCUBHOCTH JbIXaHUS paCTEHUI
U TIJIO/I0OBY.

UccnenoBatenbckue paboThl: «BiusHue cmnoco0a BelpanuBaHus (cocTaBa
MUTATEIHLHOM CMECH, CXEMbI BHECEHUST) HA POCT M PA3BUTHUS PA3TUYHBIX PACTEHUI».


Зам по ВР
Штамп


MHHHCTEPCTBO IPOCBEIIEHHA POCCHACKOH $EIEPAIIHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIHITATBbHOE ABTOHOMHOE OBINNEOBPASOBATE. TbHOE YYPEAJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO VTBEPXKJEHO
Ha 3acenanm HMEK 3aMecTHTeNb JHpeKTopa Hupexrop
BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe
ILIT. Me3zeHneBa ILII. Me3seHIieBa AM. AdensaH
ITpoTokom Ne | ITpnkas Ne 01-10/640
0T 29.08.2024 1. 30.08.2024 r. or 02.09.2024 1.

- ' L roa

kietok. Permukarus JJHK. OcHoBHast torma MosexynisapHoii 6uoioruu. TpaHncKpumusi.
Tpancasuus. Myrtauuu. [Ipaktuueckas padora «['€H — HHCTPYKIMS 1O COOPKE KICTKH
(Ha Oucepe wiu KoHCTpykTope)». IIpakTuueckass pabora «MyTtaius Ha OytepOpoje
(J1r060¥ 00BEKT M3 mpeAblayIel paboThl, Ie U3MEHEHUE WHCTPYKIIUU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BUa OOBEKTA)».

O¢ddexr OyTHIIOUHOTO TOPJBIINIKA W TEHETHYECKoe paszHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHsITh TeHETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TCHETHYECKUX PECYpCOB pacTeHui (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH ToOMOJIOTMYECKUX pAnoB. LleHTpsl
MIPOUCXOXKIECHHUS KyJIbTypHbIX pactennid H.M. BasunoBa u I1.M. JKykosckoro.
[Ipaktruueckas padora no rpynnam «OTKyAa Ha HalUX cTodaxX (PPYKThI/OBOILN/3IAKIY.

OcHoBHbIE MeToAbl cenekuuu. [ubpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HAIpPABJICHUS CEJIEKLUHU: YIYUYlIeHHE YPOKaWHOCTH, YCTOMYUBOCTH K OMOTHYECKUM U
abuotnueckum (paktopam. [IpakTuueckas padota «Bripamubaem ropox. Kak nmposectu
CKPEILUBAHUE Y TOPOXA».

Ecte mmu xu3Hb B mpoOupke? buoTexHOIOTHS KyJbTYpPHBIX PACTCHHM.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B mpoOupke» (MOXKHO
BOCITIOJI30BaThCA PE3YJNbTATAMH MPEABIAYIIMX 3KCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB JJIsl PACTEHUH ).

Kak  genmoBexk  moxker  moaudpunmpoBaTh  pacteHusi?  ['eHetmueckoe
penaktupoBanue. COBpEeMEHHbIE  NOAXOABl W JOCTHKEHHS  T'€HETHYECKOIrO
penaktupoBaHusi  pactenuil. [Ipaktuueckass pabora  «I'€eHOMHBIE  HOMKHHIIBI
(monmemupoBanue pabotel cucrembl CRISP-Cas).

7. Pacmumenshasn npooykuyus. (8 uacos)
HanzemHbie u nmoa3eMHble opranbl pacteHui. [loGer u BugoM3MeHEHHBIN MoOer
pactenuii. CriocoObl pa3MHOKEHHS PaCTCHUM.
[TonsTne o0 KkadecTBe TNPOAYKTOB mHTaHUA. [IpoOnemMbl KOHKYpPEHIIMH
OTE€UYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTABKU M CPEICTBA
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TUTPOBAHUS B IUIOZAaX HA Pa3HOM CpoKe (croco0e) XpaHSHHs» .

Moayab «buorexnosiorusi» 7-8 kiaaccnl (68 yacon)
1. Buomexnonozusn (4 uaca)

[TonsiTue OMOTEXHONOTHMH. 3aueM 4YeNOBEeKy OHOTEXHOJOTHH, B YeM UX
MPEUMYIIECTBO Mepel XUMUIECKUM CUHTE30M. OCHOBHBIE OM000OBEKTH OMOTEXHOJIOTHU:
MIPOMBIITUICHHBIC MUKPOOPTAHU3MBI, KJIETKHA U TKAHW PACTEHUH, )KUBOTHBIX U YEIIOBEKA,
ounokatammsatophl. [Ipaktudeckass paborta «Ilpumepbl mpuMeHEHHS OMOJOTUYECKUX
00BEKTOB B TBOCH JKU3HI.

Ceipbe aniss OMOCHMHTE3a M OIEHKAa ero OMoJoruueckod meHHOCTH. OCHOBHBIC
WCTOYHUKU yTIIepoja, a3oTa, ¢ocdopa, MHUKpodIeMeHTOB. McciaemoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsi BOMPOCKI €ro MpeaBapuTebHON 00paboTKH), pa3padoTka
HOBBIX THUTATENBHBIX CPEJl, B TOM YHCJIC BKIIOYAIOIINX OMOCTUMYISITOPHI U JIpyTHE
AJIEMEHTHI YIIPABIICHUS U ONITUMU3ALIUY ITPOLECCOB OMOCHHTE3a. MeTo Ibl ONTUMHU3ALUU
MUTATENbHBIX CPEI.

2. Muxpoouonozua (12 uacos)

[TomokeHne mMPOKApUOTOB B cuUcTeMe opraHudeckoro wmupa. CTpoeHue
OakTepuanbHOi kineTku. Knaccudukanus O6akrepuil. Mopdonorus 6akrepuil. [Ipocteie
U CIOXHBIE METONbl OKpammBaHus Oaktepuil. dusmonorusi OakTepuii: NHUTaHUE,
JBIXaHHE, POCT U pa3MHOKeHHE. 3HAKOMCTBO ¢ IOMEeHOM ApxeH (3KCTpeMO(PUIHHOCTD,
0COOEHHOCTH CTpoeHus KieTkn). JlaboparopHast padora « DUKCHPOBAHHBIE MpENapaThl
Oaktepuil. Ormpenenenue (OpMblI TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3Ysl MpPOCTOM MeToa okpacku» JlabopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOU CTEHKH METOJIOM OKpalluBaHus 1o ['pamy» (Ipu HaJIHM4UU PEaKTHBOB).

MosiouHokuCcIOe W cnupToBoe OpokeHue. PoToTpodHBIE U XEMOTPO(HBIE
Oaktepun. Kunernyeckoe  ommcaHue — Mpolecca  pocTa  MHKPOOPTaHU3MOB.
OKCIOHEHIMaNbHass ~ MoJenb  pocta. KwuHeTtmka THOENH  MHUKPOOPTaHU3MOB.
JIaGoparopHas pabota «IIpuroroBieHne NpuKU3HEHHBIX MIPENAPaTOB MOJTOYHOKHCIIBIX
OakTepuii».
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00JagaroNMX aHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue Oaktepuili yenoBekoMm. KuHeTnmdeckoe omnucanue OHWOCHUHTE3a
MIPOAYKTOB MHKPOOpraHu3MaMu. bakrepuu, KOTOpbIE MOTYT pa3JjlaraTh IUIACTHK.
Uccnenosarenbckas paboTa «Briienenre MOJTOYHOKUCIBIX OaKTEpUi, HCCIIeI0BaHUE X
AKTUBHOCTW.

Mukpoopranusmsl B arpoouoTexHooruu. ICKyCCTBEHHBIE aCCOIMAIINY PACTCHUMA
¢ Mukpoopranuzmamu. HccnenoBatenbckas padota «Beiienenue 6akTepuil mMOJIe3HBIX
IUJT paCTCHUI.

3. Jykapuomuueckue opzanuzmvl € OuomexHonozuu (naecHesvie 2puowl,
opoxcacu, 6ooopocau) (12 uacos)

[1necHeBbIe TPUOBI MPOTYIIEHTH OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmasi xapakTEepUCTHKA APOXOKEH caxapoMuileToB. VcTopus wuCmonb30BaHUS
JPOXKEN B TPATUIIUOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOMIETHUS U XJICOOTCUCHNUS,
CHeIMaIn3upOBaHHBIE pachl Jpoxokend. MeTabomusm Jposxoked. Peakius ciupToBOTrO
opoxenus. JlaGoparopHas paGora «llogacder kineTok apoxoked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIiUpTa U YrJeKucioro raza». [logydeHue BTOPHYHBIX META0OJMTOB B JPOAGKAX.
JIposxoKu Kak MpoaylieHThl OnotoriuB. [TomydeHue 1eneBbix OEIKOB B IPOXKIKAX.

Oco0EHHOCTH BET€TaTUBHOTO U TMOJOBOTO Pa3MHOXKEHHS y JAPOXKKEH, 3HAUCHUE
M3YyYCHHS] MHUTO3a W LUTOKWHE3a I ONTUMH3alHUH MPOILIECCOB KYJbTHUBUPOBAHUS
JPOMKEBBIX ITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JAPOAOKEH U TpuOOB, TOUCKA
MUIIEHEH (QYHTHIMAOB M pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPEMapaToB.
Jlabopatopnas pabGora «HabOmroneHue  pasMHOXKEHUS — JIPOXOIKEBBIX  KJIETOK».
[IpakTuueckas padorta «llosyyenue TBopora U kedupa Ha OCHOBE MOJOYHOKHUCIIBIX
Oaktepuit». [lpakTuueckass padota «OCHOBHBIE BHJBl KBaca M UX XapaKTEPUCTUKA»
«JIpo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl TPOU3BOJICTBA KBaca».
[Ipaktuueckas pabora «CpaBHUTENBHBIA aHAIM3 PA3BUTHUS JNPOXOKEH B a’pOOHBIX U
aHa’POOHBIX  ycnmoBusix». Ilpaktuueckas pabora «MeToasl OIEHKH CBOMCTB
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4. Hacneocmeennasn unghopmauus (8 uacos)

HacnencTtBeHHOCTh M1 IBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocth. Buawsl usmenuuBocTh. llpakthueckas pabora «MoaudukanymoHHas
M3MEHYUBOCThH (JIUCThSI, UTOJIKH C OJTHOTO JIePEBa)».

['eH — MarepuanbHbIi HOCHTENb HACJIEACTBEHHOCTH W HU3MEHYMBOCTH.
HyxknenHoBeie kuciotTel. JIokanu3anus r€HETUYECKOrO0 MaTtepuasna B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas qorMa MosieKyIsspHOM Onosoruu. TpaHCKpUTIITHUAL.
Tpancnauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe unm KOHCTpykTOope)». IlpakThueckas padota «MyTtamus Ha OyTtepOpoae
(J1r000¥ 00BEKT M3 mpeAblayIielt paboThl, i€ U3MEHEHHWE WHCTPYKIIMU TPUBEIET K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYyCOB B CUCTEME OPraHnueckoro Mupa. CTpyKTypa U XUMUYECKUM
coctaB BupycoB. Kiaccudukamus BupycoB. Penpoaykius BupycoB. I[Ipocmotp
JOKYMEHTAIbHOTO (PUiibMa O BUpycax.

Bupycs - Bo30yautenu nndexkunoHHbix 6oae3nein. OHkoBupychl. bakrepuodaru:
CTpOCHHE, CBOWMCTBa, mnpumeHeHue. lIpakrtudueckas pabora. «MeTon pa3BencHUI»
[Ipaktuueckas paborta. « TutpoBanue 6akrepruodarop».

buonoruyeckue MmeToapl 60pHOBI ¢ BUPYCaAMH.

6. I'ennasa unsicenepus u Guomexnonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Crnernuduueckue GpepMeHThl OaKTepuil.
[IpakTtrueckass pabora «DHIOOHYKJI€a3bl pecTpuKUuU (paboTa € HYKICOTHIHBIMU
MOCJIe0BATEILHOCTAMU Ha OymMare).

buorexHomoruu nmpoayKiuu OEIKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTikeHus
TeHHOW UHXKEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cuctema aganTUBHOTO HMMYHHTETa OakTepuil U apxeil.
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CoBpeMeHHbIE METOABl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIMs SMOPHUOHOB,
XUMEpHBbIE  JKMBOTHBIC, KiIOHUpoBaHWe. [Ipaktuueckas pabora «Meroauka
KJIOHUPOBaHUsI (MOJIeIMpOBaHKE Ha Oymare).

OcHOBHBIC O0OJIE3HW KWUBOTHBIX M POJIb IMaTOTCHHBIX MHKPOOPTaHU3MOB H
napa3vuToB B Pa3BUTHH 3a00JICBaHUH JOMAITHUX KUBOTHBIX U OCHOBHBIX MepaxX 00phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpPTraHW3Me KUBOTHBIX. [lomoxkurensHoe
1 M00OYHOE (OTPHIIATEIEHOE) BO3ICHCTBUU aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; II€IM W 3a7a4d BETepUHAPUHU. BHOTEXHOJIOTHS KOPMOBBIX IPENapaToB.
[TpakTiueckas pabora «CocTaBieHHE palioHa MUTAHUS KUBOTHOTO, PACYET PAcX0JI0B
Ha coxaepxaHue». UccrnemoBatenbckas pabora «OleHka KadecTBa MOJIOYHOM
POy KITAWD.

8. buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHBbIe MeTonbl cenekuuu. [ubpumuzamnus. Dopmbel ordopa. OCHOBHBIC
HAIPaBJICHUS CEJICKINH: YIYUIIeHHE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abuotuueckum (paktopam. IIpaktudeckas padota «Bripamubaem ropox. Kak nposectu
CKPEILIUBAHUE Y TOPOXA.

OCHOBHBIC MOJXO/bl CEJIEKIIMU U OMOTEXHOJOTUM KYJIbTYPHBIX pPaCTEHUH,
I'mOpuauzanus, oTnaneHHas TUOpPUAM3ALMA, HCKYCCTBEHHBI OTOOp, TIeTepo3HC,
TpaHchopMalysi, MyTareHe3, TeHeTHUeCckoe pefakTupoBaHue). Mctopus cenekiuu B
Poccun u mupe, uctopust pa3BuTHs BaXXHENIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MoxeT MOAUPHUITUPOBATh pacTeHus? ['eHHast HXeHepUs paCTCHUN:
Uro Takoe reHeTMyecKas WHXKEHEpHUs pacTeHHi. TpaHCreHHble pacTeHus. MeTromasl
nosryueHusi. OOpa3zoBaHue OMyXxoJiel y pacteHuid. ArpobakTepuaibHas TpaHChOpMaLUs:
Ti-mmazMusl. I'ensr T-JTHK. MonekynsapHO-TeHETUYECKHE MEXaHU3MBI
Tpanchopmaruu. ['eHetndeckoe pemaktupoBaHue. COBpEeMEHHbIE TMOIXOIbl U
JIOCTIDKEHUSI TEHETHYEeCKOTrOo pemakTupoBaHusi pacteHuid. [Ipaktuueckass paborta
«I"enomMHBIE HOXHUIIBI (MOAeMpoBanue padboTel cuctembl CRISP-Cas).

Ecte mm xu3Hp B mpoOupke? buorexHomorus KyJabTYpPHBIX pacTEHUM.
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colepkaHue B Tponaykrax nutaHus. Ca2+ - cBS3bIBarolIMe OCNKH, JCTIOHUPOBAHUE
KQJIBLIUS, PETYJIALMSA YPOBHS KaJbLIMsl B OpraHU3Me: TOPMOHBI ITOYeK. Mg — CTpOoeHuHe
xJjopoduiIa, €ro akTUBAIMS COJTHEUHOU SHEPrHUeH.

MUKpO3JIeMEHTBI: B KaKMX MOJIEKyJaX COAep)KaTcs, BBIMOJIHsAEMas (DYyHKIUS,
colepkaHue B NMpoaykTax nutanus. [lociencTBus nepeao3upoBKU MUKPOIJIEMEHTaAMU.
Fe — ycBauBaeMble THUIIBI COCIMHEHHUM Keje3a. [eMonmpoTrenHbl, TE€MOLHMAaHUH,
uutoxpombl. Cu — yCBOGHHE M TpaHCIOPT Meau. benku, conaepxamue Meab.
[Tatonornueckue cuaApoMbl Menke u BunbcoHa, cBsi3aHHBIE C META0OTU3MOM METH.

Tokcuunbie amemeHThl llepuoamueckol cucTeEMbl [UIsI OpraHu3Ma. BriusHue
HEJIOCTaTKAa MAaKpO U MUKPOIJIEMEHTOB Ha KHBbIE OPTaHU3MBI.

UccnenoBarenbckas  pabora  «KomuuecTBeHHass ~— OIleHKa  COJIEpKaHUS
MHKPO3JIEMEHTOB WJIM BATAMUHOB B MUILEBBIX TPOAYKTAX)

Kupsi. 3aboneBanns 4enoBeKa, CBI3aHHBIC C HAPYIICHUSIMU KUPOBOTO OOMEHa.
Jucnunuaemun.

YrneBonbl. 3a00jieBaHMs 4YEJIOBEKa, CBA3aHHBIE C HAPYIICHUSMH YTIIEBOJHOTO
obmena. CaxapHslil 1uader.

benku. Ctpoenue. 3abosieBaHus YEIOBEKA, CBA3aHHBIEC C HAPYILIEHUSAMH OEITKOBOTO
obmena. @yukiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kitaceol pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3ansatne «KauecTBEeHHbIE peaklMM Ha
opraHuyeckue MoJjekyibl». [Ipaktudyeckoe 3anstue «JleHatypauuss  OeIKOB»
[Ipaktnueckoe 3ansatue «M3yyeHne akTUBHOCTH aMHUJIA3bl».

BurtamuHsbl xupopacTBopuMsble, BojgopacTBopuMsble. [IpeBpalienue BUTaMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiuil. buosHepreTMueckrue MpPOIECChI.
I'mukonuz. Hukn KpeGca. Llens nepenoca 3iekTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabamusm amuHokucnor. I'mokoHeoreHe3. CHHTE3 yIJIEBOJOB, OEIKOB, MKHUPOB.
Merabonutnueckue 3abosneBanus. Ilpaktmdeckoe 3aHsTHe «PemeHne 3amad  Ha
DHEPTETUYECCKUN OOMEH».

Knerka. [lonsatue memOpanbl. OyHkimun memMOpan. Buasl TpaHcnopTa B KJIETKY.
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«Brinenenne JIHK u3 Ganana». Ilpaktuueckass pabora «Mogens JAHK-opurammy.
IIpakTuueckas pabora «Omnpenenenue kadectBa mnpemnaparoB JHK ¢ momorisio
criektpodoroMeTpuny» (IIpU HATUIUU 000PYAOBAHUA).

Martpuunble CMHTE3bl. Pernukaius — ocCHOBa KJI€TOYHOTO JefieHus. [IpuHIMmbI
perukanuu. [Ipaktudeckas pabora «PernkaTuBHas MaliuHa (UTpa-IeMOHCTPAIINS )».
[Tpaktuueckas padota «I1L[P (Mogenp ammudukanys Ha Gymare)».

MyTtanuu. Yto Bei3biBaeT usMeHenus B crpoenuu [IHK. [Ipunnune! penapanuu.

Tpanckpunius. [IpakTudeckas padbora «Cuaa mpoMoTopay.

['enetnueckuit xon. Ilpaktuueckas pabora «PereHue 3amady Ha TEHETUYECKUIMA
koa» Tpancusus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuzamusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CpEICTBA, MEXaHHU3MbI HX
JEUCTBUS.

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

Opranuzanusi reHoma sykapuoT ['eHomHoe pemaktupoBanue. IIpakThueckas
pabora «PaboTa B cOBpeMEHHBIX TeHeThuuecknx 0azax maHHbIX. [IpoBeaenue In silico
aHaJM3a MoCJIeI0BATENIBHOCTEN TEHOB.

3. @apmaxonozusa (28 uacos)

[TonsiTne o nekapcrBax. IIpUHIMIBI TOAX0AAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronabl. MccnenpoBarenbckas paboTa «DKCHEPUMEHTHI IO
ONPEIEIEHUI0 TOKCUYHOCTH BEIIECTB HA APTEMUUSIX>.

[Tyt BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBaHue
(a0copOums) nekapctB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUA. TpaHCIIOPT JIEKApCTBEHHBIX
BeecTB. ['ensbl u 6enku nepBoil ¢as3sl Ouorpancopmanuu. [yTu BeIBEAECHUS T€KAPCTB
U3 opraHusma. OKckpeuuss M dnuMHHaIMsA. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonunamuika. ['maBHoe W T0OOYHOE, PE30pPOTHBHOE U
MECTHOE, MPSMOE, HEMIPSIMOE U pe(IIEKTOpHOE IeHCTBUE.

Bunpl B3aumonerictBus yiekapcTB. CHHEPIU3M M aHTarOHW3M IIPU COBMECTHOM
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AJZIpEeHOMUMETHKH, aJAPEHOOJIOKATOPHI, CcUMIATONUTUKHU. [IpakTuueckas pabora
«BrnusHMe aipeHaIMHA Ha CEPJICUHbIEC COKpaIlleHHs (MporpaMMHOE 00eCTIeYeHNE).

MounekyinsipHass (apMakoJoTusi aHTHAUIEPTMUYECKUX CpeacTB. ['McTamMuHOBBIE
peLenTOophl: THUIIBI, MOJEKYJsipHas opraHuzaius. CtaOuiau3aTopbl MEMOpaH TYUYHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M JCHCTBUS, 0COOCHHOCTH KIIMHUYECKOTO MPUMEHEHUSI,
TOYKH TIPHUJIOKECHUS JCHUCTBUS HHTUOUTOPOB JIUTIAIHBIX MEUATOPOB.

MexaHu3M AEUCTBUS UM NMPUMEHEHUE MPEenapaToB, CTUMYJIUPYIOIIUX MPOIECCHI
UMMyHHUTETa. DapmMakoJoTHUecKas XapaKTepUCTHKA WHTEPICUKUHOB: IOJYyYECHHUE,
MEXaHMU3M JIeUCTBUSI, TpuMeHeHne. OCHOBBI MaTO(PU3HOJIOTUU OCTPO(da30BOTO OTBETA,
Meaualus BocnajgeHusi. MoneKyJIapHbIi MEXaHW3M IPOTUBOBOCTIATIUTEIIBHOTO AEHCTBUA
TJIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIMTEIBHBIX  CPEACTB.
[IpakTuyeckas padorta «I MCTOJOrMYECKUE MpernapaTbl UMMYHHOU CUCTEMBI».

[lonsiTe 0 HapKO3€ M HAPKO3HBIX INpenaparax. KieTouHsll 1 HEPBHBIM HAPKO3.
®apMaKoJIOTMYECKasi XapaKTEPUCTUKA OTIEIbHBIX TPYII HApPKO3HBIX CPEJICTB.
[TocnenoBarenbHOCTh ACHCTBUS Ha IEHTpalbHylO0 cuctemy. [Ipaktuueckas pabota
«l'ucronornueckue npernapaTbl HEPBHOM CUCTEMBDY.

®duznonornyeckuii coH; ¢a3zpl cHa. Buasl Hapymenuid cHa Ilonsitue o
MEJIUKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX).

MousnekynsipHble acnekTbl Houumenuuu. OnuarHble PEuenTopbl, WX THIIHL.
DHkedanuHbl U SHAOP(UHBI - SHIOTCHHBIE JIUTAH bl OMMATHBIX PEIENTOPOB.

AHTUTICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (PYHKIUIO SKCTpANUPaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(epy, PBOTHBIA IEHTP, apTEepHAIbHOE JIaBlIEHUE, LIEHTP
TepMOpEryJisiuu. MoJIEKYyJISIpHbIE MEXAHU3MBI JIEUCTBUS HEUPOJIENTUKOB, BIUSIHUE Ha
no¢aMUHOBBIC, CEPOTOHUHOBBIE, aJJPEHO- U THCTAMUHOBBIE PEIIENTOPHI, UX JACHCTBHUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHUE TKAHEBBIX MOHOaMHUHOB. lloTeHiuarn-
3aBHUCHUMbIC HATPUEBBIC KAHAJIBI KAK MUIIICHU JIEUCTBUSI MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMbIX HATPUEBBIX KAHAIIOB MECTHBIMU aHECTETHUKAMU.
[Ipaktuueckass pabdota «Kapra oskcnpeccun n0()aMHHOBBIX U CEPOTOHHHOBBIX
pelLenTopoB B Mo3re Mblleii». MccienoBarenbckas padota «IloBeneHueckue TecTol Ha
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ceKTpooTOMETpUN» (MPU HATUIUHU 000PYIOBAHMUS).

Martpuunble cUHTE3bl. Perukanus — oCHOBa KJIETOYHOTO AeseHus. [IpuHIuns!
perunkanuu. [Ipaktudeckas padota «PennmukaruBHas malmmHa (Urpa-aeMOHCTPAINS ).
[Ipaktuueckas padota «I1LP (Mogens ammnudukanus Ha Oymare)».

Mytanunu. Yto BeI3biBacT n3MeHenus B crpoenuun JHK. [Tpunuune! penapanun.

Tpauckpunuus. [Ipaktuyeckas pabora «Cuia mpoMoTOpay.

['enernueckuit koa. [lpakTtuueckas pabora «PemieHue 3amad Ha TEHETUYECKHMA
koq» Tpancsius. [Ipaktuyeckas pabora « QoaauHT OEITKOBY.

Opranuzaiusi reHomMa BUPYCOB IIpOTMBOBHpYCHBIE CpeICTBa, MEXaHU3Mbl HMX
JNEUCTBUSL.

Opranuzanuss ~ reHoma  Oaktepuil ~ AHTHUOaKTepuaiabHble  MPENapaThl.
UccnenoBarenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPHiN»
Opranuzanus reHoma sykapuoT ['eHoMHOe penaktupoBanue. llpaktuueckas pabota
«PaboTta B coBpeMeHHBIX TeHeTHYeCKuX 0a3zax maHHbIX. [IpoBenenue In silico anammza
IIOCJIE0BATEIILHOCTEN TEHOBY.

2. Moanexynapnuie ocnoswt cenemuxu (20 uacoe)

[Ipenmer renetuku. Kparkas uCTOpUST  pa3BUTUS  TPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K Opu3HAaKy: KaK packpacuth kota. Yto Takoe npusHak? [IyTe OT reHa o
npu3Haka. Myrtamuu. Asend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAaHTHBIE H
peueccuBHble amnend. PoneBas wurpa «Amenn». HccienoBatenbCKAil  TTPOEKT
MyTtarennbie (GaKTOPBHI.

['ensl cTposAT opraHu3M. BkirodeHue W BBIKIIIOUEHHE OOJbIIOro Habopa reHOB.
Kax kneTku moHMMaroT, Kakue reHbl 10JKHbBI padoTathk. PoneBas urpa « Cyap0a KIeTKI.
I'ensi-nepeximouarenu. [IpakTruueckoe 3aganue « ATTOPUTMBI JIS1 KJIETOK.

JIucKkpeTHOE HacieAOBaHWE MNPHU3HAKOB. 3aKOHbI MeHJENs: OJUH TeH - OJIMH
npu3Hak. CxeMa CKpeniuBaHusi. 3aKOoH €IMHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[IpakTnueckoe 3amganue «EnmHoOOpa3ne mepBOro MOKOJEHUS». 3aKOH pacUIeTICHUs
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JOTIOJIHUTENIBHOU X-XPOMOCOMBI Y KEHIIUH. TpEeXBETHBIE KOILIKH.

3. Monexynapnuie ochoswt cenexyuu (28 uacos)

['enbl B momnysAuax: BeJMKoe paBHoBecue. [lonymnsanusa. YacToTel BcTpedaeMoCTH
Mpu3HaKa u aiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToTsl
ajsieneil, TeHOTHNOB W  (GeHOoTunoBy». MccrnenoBaTenbcKuii MPOEKT «AHaNMM3
T€HETUYECKON CTPYKTYphI OMYJIAIINK (HAa OCHOBE 3aK0oHa XapAau-BaitHbepra)».

[Tonynsamuu MeHSIOTCS: YHCIIEHHOCTh, MUTpalusi U BbIOOp cymnpyra. daxkTopsl,
KOTOpbI€ BBIBOJAT TNOMYJSILMIO W3 paBHOBecus Xapau-BaitnOepra. UucineHHocTb
nonyysiuu.  PoneBass urpa  «9Oddext ocHoBatens». PoneBas wurpa  «Oddekt
OyTBIIOUHOTO TopJblKkay. [peid reHoB. Myrauun. HecmydaitHoe ckpelivBaHuUe.
Nzonsmus.

[Monmynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  OTOOpP. MexaHusm  JelcTBUS
ecTecTBeHHOTO 0TOOpa. [IBrkymmmit oT6op. PoneBas urpa «EctecTBeHHBIN OTOOPY.

MoaudukaronHas W3MEHYUBOCTbD. Craructuyeckue O0COOEHHOCTH
MO U (DHKAIIMOHHOM M3MEHUYMBOCTH. VccnenoBarenbekue padoTel «MoaudukamoHHas
W3MEHYMBOCTh PACTEHHI B MPEIEIIaX BALIEr0 MECTA )KUTEIbCTBAY.

HacnenoBanne KOJNMYECTBEHHBIX MPHU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKM.
CpenoBast u3MeHUMBOCTH Npu3Haka. Koadgdunment nacnenyemoctu npuzHaka. OTBET Ha
otOop. [louck reHOB KOMMYECTBEHHBIX NpU3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. JIHK-uwur. [TostHOreHOMHBIN aHAJIN3 aCCOLHAIINM.

«Owmby Han renomoMm. [loctrenomuas spa. OOpaTHasi reHeTUKa. « OMHKCHBIC»
uccnenoBanus. [Iporeom, metabosiom. [IpakTuyeckoe 3amanue « ATpOHOMBD.

JlomecTukaiyss U LEHTPbl TE€HETUYECKOro pasHooOpasus. Iloucku pacteHuii c
«XOpOIIMMUY» TPU3HAKAMU ISl 4YesoBeKa. [IeHTphl TeHETHMYEeCKOro pa3HooOpa3usl.
Huxonait iBanosuu BaBuiioB. Ceneknusi. KoMOuHaiimonHass v ruOpuaHasi CeIeKIus.
I'erepo3uc. Ilpaktnueckoe 3amanue «l OMOJOTMYECKHE PSAbl  HACIEICTBEHHOU
M3MEHUYUBOCTH.

CoxpaHuTh U U3Yy4UTh T€HBI, YTOOBI MEHATH Oynmymiee. Kak mpaBUIbHO XpaHUTH
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B cgpepe nampuomuueckozo socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOLIEH KYyJBTYpbl, TOPAOCTb 3a BKJaJ POCCHHCKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OHMOJIOTUYECKON HAYKHU.

B cgepe OyxoeHno-upaecmeennoco 6ocnumaHus: TOTOBHOCTh OILICHMBATh
NOBEACHUE M TMOCTYNKUA C TMO3UIUU HPABCTBEHHBIX HOPM K HOPM 3KOJOTMYECKON
KyJbTYpbI; TOHUMAaHNE 3HAYMMOCTH HPABCTBEHHOTO aCIEKTa JACATEIHHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

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

B cgepe uzuueckoco eocnumanus, Gopmuposarus Kyabmypsl 300p08bs U
IMOYUOHANBbHO2O 01A20N0AYYUsA: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 37J0pOBbII 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIIOICHIUE TUTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXHUM 3aHITHHI U OTABIXA, PETYIsIpHAs (hU3uIecKas
AKTUBHOCTH); OCO3HAHKE TTOCIIC/ICTBUN U HEMIPUSTUE BPEIHBIX MPUBBIYEK (YITOTpeOIecHUE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa s (PU3NYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHNE MpaBWJ OE30MAaCHOCTH, B TOM YHCJIC HABBIKU
0€30I1acHOr0 MOBEICHUS B MPUPOIHOM cpefie; chOPMUPOBAHHOCTh HaBBIKA PeQIICKCUH,
yIpaBjieHHe COOCTBEHHBIM IMOLIMOHATIEHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) OMOJOTHUYECKOW MU IKOJIOTUYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco eocnumawnus:  OpUEHTAIUST HA TPUMEHEHUE
OMOJIOTHYECKHUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTHYCCKUX TPOOJIEM U ITyTEH MX PEIICHHS; TOTOBHOCTH K YYaCTHIO B IMTPAKTHUECKON
NESATETHPHOCTH SKOJOTHIECKON HANPABICHHOCTH.

B cgepe nomumanua yewnHocmu HayyHO20 NO3HAHUA! OPUEHTAIMS Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTaBICHUH 00 OCHOBHBIX OHMOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBSI3SIX 4YEJIOBEKAa C NPUPOJHOM W COLUAIBHOW CPENOM;
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ba3oBrle Jjornyeckue nenCcTBUs:

BBISIBIIATH M XapaKTePU30BaTh CYIIECTBCHHBIE TMPU3HAKKH OMOJOTUUYECKHUX
00BEKTOB (SIBJICHUI);

YCTAaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAIMHA OUOJIOTHYCCKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHUS Jisi OOOOIICHUS W CpaBHEHUS,
KpUTEPUHU TIPOBOIUMOTO aHAJIN3a;

C y4€TOM MPEIOKEHHON OMOJOTUYECKON 3a/1a4l BBISBIISITH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMST B paccMaTpuBaeMbIX (akTax W HAOIIONCHMSIX; TMpesiarath
KPUTEPHUH J1JIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

BBISIBIISATE JACPUIIUTH WH(OpMAIUK, MaHHBIX, HEOOXOIUMBIX JUIsl PEIICHUS
IMOCTaBJICHHOM 3a/1a4H;

BBISIBIIAITh  TIPUYMHHO-CJICICTBEHHBIC CBSI3W TIPH  WU3YYEHUU OMOJOTUYECKHUX
SBJICHUM W MPOLECCOB; JEJaTh BBIBOJABI C HMCIOJIb30BAHUEM JI€TyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 10 aHAIOTUH, (POpMYIMpOBaTh
TUTIOTE3BI O B3AaMMOCBSI3SIX;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelIeHHs y4eOHOM OMOJIOrMYecKOr 3ajadu
(cpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh HAMOOJIEE MOAXOISIIIHIMA
C YU4ETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBbie McCIEI0BATEILCKUE ACHCTBUS:

UCTIOJIh30BATh BOMPOCKHI KaK MCCIIEI0BATEIbCKHIA HHCTPYMEHT ITO3HAHMS,
GopMyIUpOBaTh BOMPOCH], (UKCHUPYIOIIHUE pa3pblB MEXKAY pPEaTbHBIM U
KEJaTeIbHBIM  COCTOSIHUEM  CHUTyalud, OOBEKTa, M  CaMOCTOSATEIbHO
yCTaHaBIIMBATh UCKOMOE U JIaHHOE;

dbopmupoBaTh  TUMOTE3y 00  HCTHHHOCTA  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3UINIO, MHCHHE;

MIPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY ILJIaHY HAOJI0/IEHUE, HECTIOKHBIN
OMOJIOTMYECKH SKCIIEPUMEHT, HEOOJBIIIOE HCCIECIOBAHUE TI0 YCTAHOBICHHUIO
0COOEHHOCTEH OMOJIOrHYECKOro 00beKTa (IpoLecca) u3ydeHus,
IPUYHHHO-CJICICTBEHHBIX CBSI3¢H M 3aBHCUMOCTEH OMOJOTHYECKUX OOBEKTOB
MEXIy COOO0M;
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OMOJIOTMYECKOW HMH(OpPMAallMM WM JAaHHBIX M3 MCTOYHMKOB C YYETOM
MPEeVI0KEHHOM yueOHOM OMOJIOrMYeCKOM 3a/1auu;

BbIOMpaTh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh M  HHTEPIPETUPOBATH
OMOJIOTHYECKYIO MH(DOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IPEACTABICHUS,
HAXOJUTh CXOJHBIC apTyMEHTHI (MIOATBEPKAAIOIINE UITU OTPOBEPTaloIie OJHY U
Ty € UJI€I0, BEPCHUIO) B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBlIeHUs HHPOPMAIIH U
WLTIOCTPUPOBATH PEIIaEMBbIE 33aUl HECTIOKHBIMU CXEMaMHU, AMarpaMMaMu, HTHON
rpaduKoi U ©X KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh OMOJOTHYECKOW HMH(OpPMAIMM 1O  KPUTEPUSIM,
IPEJIOAKEHHBIM YUUTENIEM WIH C(HOPMYITMPOBAHHBIM CaMOCTOSITENIBHO;
3aIIOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMUECKYIO HH(OPMALHUIO.

B cghepe oenadenus ynusepcanbHvlMu Y4eOHLIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
OOuienue:

BOCIPUHUMATh U (OPMYJIMPOBATH CY)KIECHHUS, BBIpAXXaTh SMOIIMHM B TIPOIECCE
BBITTOJIHCHUSI PAKTHUYECKUX U JIAOOPATOPHBIX padoT;

BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;
pacro3HaBaTh HEBepOaJlbHBIC CpEACTBA OOILICHWs, TMOHUMATh 3HAYCHUC
COLMAJIIbHBIX 3HAKOB, 3HATh W PACMO3HABATh NPEIANOCHIIKA KOHMIMKTHBIX
CUTYyAIMi U CMATYATh KOH(DIUKTHI, BECTH TIEPETOBOPBI;

MMOHMMATh HAMEpPEHUS JPYTHX, TMPOSBIATH YBAKUTCIBHOS OTHOIICHHE K
COOCCETHUKY U B KOPPEKTHOH (hopme (hopMyTUpOBATh CBOM BO3PAKEHHUS;

B XO0JI€ JAMAaJora W/ JUCKYCCUH 3a/1aBaTh BOIIPOCHI MO CYMIECTBY 00CYKIaeMOi
OMOJIOTMYECKOH TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha pPCIICHHUE
OMOJIOTUYECKOHN 3a/1auu U TOJIJIEp>)KaHue 01aroKenaTeIbHOCTH OOICHIS;
COIIOCTAaBJISTh CBOU CYXKICHHS C CYXXACHUSAMHU JPYTUX YYaCTHUKOB JHAJIOTa,
O0OHaPYKUBATh PA3INIKS H CXOJCTBO ITO3UITUH;

NyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIIOJHCHHOTO OMOJIOTUYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IIPOCKTA);
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pe3yJIbTaT COBMECTHOU PaOOTHI;

yMeTh 0000I11aTh MHEHHSI HECKOJIbKUX JIIOJIed, TPOSBIATbH TOTOBHOCTb
PYKOBOAUTD, BBIIIOJHATH OPYYEHHUS, TIOAUUHSITHCS;

IUIAHUPOBAaTh OPTaHMU3AIMI0 COBMECTHOW pabOThI, OMpEAessTh CBOIO poiib (C
y4ETOM NPEANOYTEHUM M BO3MOKHOCTEW BCEX YYACTHUKOB B3aMMOJICUCTBUSA),
pacrpenensaTs 3aJayd MEKJIy YICHAaMH KOMaHJbl, y4acTBOBAaTb B TI'PYNIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIC);
BBITIOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTATh KAYECTBEHHOTO PE3YJIbTATa [0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTHUMH WICHAMH KOMAaH/IbL;
OLICHHMBATh KAadyeCTBO CBOETO BKJIaJa B OOLMII NPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  CHOPMYJUPOBAHHBIM  YYACTHHUKAMU  B3aUMOJICUCTBUS;
CPaBHMBATD PE3YJIBTATHI C UCXOIHOM 3a1a4€y U BKJIAJ KaKI0TO WIEHAa KOMaH/Ibl B
JNOCTH)KEHHE Pe3yJIbTaTOB, pa3lesaTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTBH K MIPEIOCTABICHUIO OTUETA TIEPE] TPYIIION;

OBJAJETh CUCTEMOM YHHUBEPCAIbHBIX KOMMYHMKATHBHBIX JEHCTBUM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOILIMOHAIBLHOTO
VHTEJUIEKTA [IKOJIbHUKOB.

B cgepe oenadenus ynusepcanvHviMu yueOHLIMU PeSYIAMUBHBIMU  OCUCMBUIMU.
CaMoOprasu3aiiys:

BBISIBIIATH TPOOJIEMBI IS PEIICHHWs] B KU3HEHHBIX W YYEOHBIX CHUTYaIMsIX,
UCTIOJB3Ysl OMOIOTHUECKUE 3HAHUS;

OPHEHTHUPOBATKLCS B PA3TUYHBIX MMOAX0aX IPUHATHS pelieHni (MHINBU Ty TbHOE,
NPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh QJITOPUTM pPEIICHUS 3a7adu (WX €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4dyeOHONW OMOJIOTMYECKOW 3ajaud ¢ Y4ETOM
UMCIOIINXCA PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
Mpe/yiaracMble BAPUAHTHI PEIICHU;

COCTaBIISITh TUIAH JEWCTBUM (TNIaH peaju3aliil HAaMEUEHHOTO ajropuTMa
pereHus), KOPPEKTUPOBaATh MPEIIOKEHHBIN alTOPUTM C YUYETOM MOTyUYEHUs
HOBBIX OMOJIOTMYECKUX 3HAHUH 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
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HN3MCHHBIIINXCA CHTyaHHfI, YCTaHOBJICHHBIX OHH/I6OK, BO3HHUKIINX prﬂHOCTeﬁ;
® OLCHHUMBATbh COOTBCTCTBUC PE3yJibTaTa LCIN U YCIIOBUAM.
3MOHHOH2UIBHBII>1 HHTCJJICKT.
® DPA3JIn4aTb, HA3bIBATH W YIIPABIIATH COOCTBEHHBIMH OMOIIMSIMHU WM OMOIUAMH
APYTHX;
® BbBIABJIATH U AHAJIM3UPOBATH ITPUYINHBL 9MOHHI>1;

® CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa, MOHUMAaTh MOTHUBBI U HaMEpPEHUS
ApYToro,

® pPEryJIupoBaTh CIOCOO BHIPAKEHUS SMOIIMIA.

o [Ipunsarue cebs u Apyrux;

® (0CO3HAaHHO OTHOCHUTBCS K JIPyrOMY YE€JIOBEKY, €r0 MHEHUIO;

® [IpU3HaBaTh CBOE MPABO Ha OMIUOKY U TaKOE K€ MPaBo APYroro;

® OTKPBITOCTb ceO€ U APYTUM;

® 0CO3HaBaTh HEBO3MOYKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJETh CHCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATHUBHBIX AEHCTBUH, KOTOpas
obecnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS
NO3ULHUS JINYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yIpaBiIeHHsS COOOH,
CaMOJIMCIIMIUIMHBI, YCTOMYUBOTO TTOBEICHHUS).

IIpenMeTHbIE pe3yJbTAThl OCBOCHHUS TPOTPAMMEBI
B no3naBaTenpHOM (MHTEUICKTYaIbHOM) cdepe:

— TpUOOpETEHHUE OMbITa MCIOIH30BAHHUS METOJOB OMOJOTMUYECKON HAYKH C IIEJIBIO
U3y4YeHUs OMOJIOTMYECKUX OOBEKTOB, SIBICHUM M MPOIECCOB: HAOIIOECHUE, OMMCAHUE,
MPOBEJICHUE HECJIOKHBIX OMOJIOTUYECKUX OMBITOB M IKCIEPUMEHTOB, B TOM UYHCIE C
UCIIOJIb30BaHMEM aHATIOTOBBIX M IIU(POBBIX OMOIOTHYECKUX TPUOOPOB U UHCTPYMEHTOB;

— (GopMHUpOBaHHE YMEHUS UHTETPUPOBATH OMOJOTHUYECKHE 3HAHUS CO 3HAHUSMU U3
JIPYTUX YUYE€OHBIX MpeaMeToB ((Pu3uKu, XUMuH, reorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1.);
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npodeCCUOHANILHON JEATENIbHOCTU, B 00JIaCTM OWOJOTHU, MEIUILIMHBI, HKOJOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3SMCTRA;

— BIIQJICHUE HaBblKaMu paboTel ¢ uHGpOpPMAIMENl  eCTeCTBEHHO-HAYYHOTO
COJICp>KaHMs, MPEJICTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cxeM, rpaduKOB, aMarpaMMm, Mojeiei, H300paKeHHI), KPUTHUUECKOTO aHaIu3a
uH(OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX y4EOHBIX
MPEeIMETOB; MHTEpEC K yriayOneHuio OMOJIOTMYECKUX 3HAHUI U BBIOOpPY OMOJIOTUH Kak
npoQMIBHOTO TPEeIMETa Ha ypOBHE CpeIHero oOmiero oOpa3oBaHus MJjia Oyaymien
npoeCCUOHAILHON  JIESITEIbHOCTH B 00JacTH OWOJIOTUM, MEAUIIMHBI, HKOJOTHH,
BETEPUHAPHH, CEILCKOTO XO3SMCTBa, MHINEBONM IPOMBINUICHHOCTH, IICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHUS O MAaTEPHATMCTUYECKON CYIITHOCTH
TCHOMOB JKHBBIX OPTaHH3MOB U PETYJISINIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAaKTOPOB OKPYKAMOIICH CpPEJbl, BIMSIIONIMX Ha Pa3BUTHE H
CYIIIECTBOBAHKE KUBBIX OPTraHU3MOB, afanTaIiil K (hakTopaM OKPY>KaIOIIeH CPebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHUS €€ JOCTIKCHHUI B
COBPEMECHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYXK]I YEJIOBEKA;

— 3HAHWE OCHOBHBIX ITOXOIOB CEJICKITUU M OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTEepPU30BaTh T'CHETHYECKH  MOAM(PHUIIMPOBAHHBIC  PACTEHUS, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIUS, OTAAJCHHAs THOPUAM3AIUs, HCKYCCTBEHHBIH OTOOp,
reTepo3ucC, TpaHCHOpMaIHs, MyTareHe3, TCHETHUECKOE PEAaKTHPOBAHUE;

— TOHUMaHWE MOJIEKYJAPHBIX  MEXaHW3MOB  peaju3allud  HaCICACTBEHHOU
uH(bOpMAaITUU U yMEHUE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MOHSATUSIMH MOJICKYJISIPHON
OMOJIOTUU U €€ COBPEMEHHBIX HANIPaBJICHUI — IeHOMHUKHU, METar€eHOMUKH, IPOTECOMHUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUI YEIOBEKAa, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX INarHOCTHKH U JICUCHUS;
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equHasa cucTteMa. AmanTtanun
(mpucnocobnenus). [Tonstue
rOMEOCTasa >KMUBOro0 OpraHu3Ma.
Cnioco0sI ero mojiep>KaHusl.
OrpannueHus
MOP(hOIOTUYECKUX U
(M3HOJIOTHYECKHX aJanTaIui.
ITouemy opranu3msl He
CTAHOBSITCSl OECKOHEUHO
OOJNBIITMMU, MAJICHBKUMU,
BCESITHBIM.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

OJIMHAKOBEIE?
doTokBeCTY.
[IpakTuueckas paboTta
«CocraBisieM KHUTY
PEKOPIIOB  pacTeHU |

JKMBOTHBIX HAIICTO KpasH».

2. Bausinue
OKpYy:KaloLen
cpeabl HA )KUBbIE
opranusmsl (12 4)

@aKTOpBI OKPYKAKOLIEN CPEBI
(abmoTHueckue, OMOTUYECKHE,
aHTpororesssie). [lpumepsr
abnMoTHYEeCKUX (PaKToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA KU3HEJEATEIbHOCTD
’KUBBIX OPTaHHU3MOB:
TEeMIEpaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCTIOCOOJICHHSI JKUBBIX
OpPraHu3MOB K a0MOTHYECKUM
daktopam. [Ipucnocobienust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQYKHOCTh U CBET.

[IpakTrueckoe 3aHsTHE
«Bet u Terio» (Kyouku
JIbJIa B3BECUTh, MIOJIOKHUTh
B yaiuku Iletpu Ha
pPa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasii).

[IpakTyeckoe 3aHsATHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«duddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«J1BMkEHME PacTBOPOB IO
LBETKY.

[IpakTyeckoe 3aHsATHE
«Jlen 1aBaeT B Boje
(alicOepru, 3aMep3aHue
BOJIOEMOB)».
IIpakTueckoe 3aHsTue
«Jleng mpu 3amep3aHun
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KpacUTEH U3
(bomacTepoBy.
[IpakTrueckoe 3aHsTue
«Kaxk )KMBOTHBIE IIABAIOT
B BOJ1e» (DKCIIEPUMEHT C
MUMETKOM).
Uccnenosarenbckue
pabotsl «BnusiHue cBeTa
(Temia, BIaXXHOCTH,
COCTaBa MMOYBHI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIM UICKYCCTBEHHBIX
YCIOBUAX» (Ha JOCTYITHOM

Marepuae).
3. BzaumopeiicrBus | buotnueckue GpakTopsl. Hccnenoarenbckas
JKMBBIX OPTraHNU3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS pabora «Habmonenus 3a
(4 4) MEXBUIOBBIX B3aMMOOTHOIICHUSIMU
B3aMMOOTHOLIEHUN. KUBOTHBIX IIPU

Kosomronus (XUILHUK-KEPTBA;
Mapa3uT-X0351MH) DBOJIIOIUS
CTpaTreruii JoObIBaHUS MHUILH.
CommansHocTh. Bubl-
BceneH1bl. [lepeyens pactennii-
BpEIUTEIICH.

OOBIBAHUH ITHIIH
(KOpMyIIKY JJ151 NITUL, TS
TOPOJICKUX WUJIA CEIBCKUX
KUBOTHBIX). Beo-
KaMepbD».
Uccnenosarenbckas
pabota
«PacnpocTpanenue
BHUIOB-CHHAHTPOIIOB B
Hallle MECTHOCTH
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PACTEHHI U UX 3HAYEHNUE B pabota «OOIIT B Bamem
’KU3HU yenoBeka. KpacHasi KHUTa | permoHe — yHUKaJIbHbIE
Baieit reppuropun. Oco60 O0OBEKTHI IPUPOIBDY.

OXpaHsSIEMbIE TEPPUTOPUH,
3anoBeTHUKU Poccun u Mupa.

5. DkoJiorNUecKue
Huu (6 4)

buocdepa — ogna u3 Hccnenosarensckne
BOKHEUIITUX 000JI0UEK 3eMIIH. paboThI «IKOJIOTHIECKUE
Yrto Takoe «3KOJIOTUYECKHE HUIIN BOKPYT TeOs —
HUIIW» U KaK OHU onucaHue pakTopoB
dhopmupyrorcs? @opMHUpPOBaHUE | OKPYIKAIOIIEH CPEIbD».
3HaHUM 10 OMOpa3HOOOPaA3UIO Uccnenosarenbckue
KU3HEHHBIX (OpM, paboThI

MOBEICHYECKUX «DEeHOOTHYECKHE
MPUCTIOCOOICHU, HaAOJIIOICHUS.

Mo U (DHKAITMOHHAS

M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIEeCTBA ¥ UX THIIBI.
PasButne u cMeHbI
PACTUTENHHBIX COOOIIECTR.

Moayab «OCHOBBI paCTeHHEBOACTBA» 7-8 Kiacchl (68 yacos)

TeMbl OcHOBHOE coiep:KaHue JlesiTeJIbHOCTD
IIKOJIbHUKOB
Tema 1. BBenenue B | UTo-Takoe pacT€HUEBOICTBO: [IpakTrueckas pabora
PacTeHNneBOACTBO OCHOBHBIE (DaKTOPBI «bouka JInbuxay.
(24) BBIPALIMBAHUS PACTEHUM.

Hcropus pa3surtus
arpOXMMHYECKUX 3HAHUU
(pa6oter M.B. Jlomonocoga, tO.
JIuGuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
I1.A. Kocteiuena, JI.H.
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[imrannpoBaHue SKCIEPUMEHTA.
OueHka pe3yapTaToB
JKCIIEpUMEHTA.

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

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

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

Bopa. PactBop. BeiTskka.
AHHOHBI, KATUOHBI,
ANEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib XUMHUYECKUX
AJIEMEHTOB B MUTAHUU PACTCHHIA.
[Tonydenune nuTaTeIbHBIX
BEIIECTB PACTCHUSIMH.

VY n06penus: opraHn4ecKue,
MUHEpPAIbHbIE,
MuKpoOuonornyeckue. Turbr
NUTaHUs pacTeHu. Bo3ayuHoe
1 MUHEPAJIbHOE (KOPHEBOE)
NUTaHUE pacTeHui. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pPACTEHUM: BOCXOISIIUNA U
HUCXOIIMU TOK. BaxkHelime
KaJIiHbIe, POCPOpPHBIE U
a30THBIC YI00OpEHUs, UX
cBomctBa. [IpocThie U Cl0XKHbBIE
yA0OpeHus.

Poct u pazButue pacreHuii:
ATambl OHTOTEHE3a, (PaKTOPHI,
BJIMSIFOIIME HA POCT PACTCHUN:
CBET, I'YCTOTa MOCAJ0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH MTUTaHUs

[IpakTuueckas pabora
«CxeMbl MUTATETbHBIX
pacTBopoB. Pacuer 103
ynoOpeHuit s
MIUTATEIbHBIX PACTBOPOB».
[IpakTrueckas pabora
«IIpaBuna cMemmBaHus
yA00peHuit»
[IpakTrueckas pabota
«IInTanne pacrenuit:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HbIX KYJbTYpP».
[IpakTuueckas pabora
«MOHUTOPHUHT
MUHEPaJIbHOTO MUTaHUS
pacTeHum».
[IpakTrueckas pabora
«PacturenpHas
JTUArHOCTUKA».
Hccnenosarenbekas
pabota «Or1eHkKa
COCTOSIHUSI KOMHATHBIX
pacTeHu, paCTCHUN Ha
IIKOJIbHOU TEPPUTOPHH,
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Biusinue kanus Ha pusnyeckue
CBOWCTBA NPOTOILIA3MBbI, HA
(dhepMEeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Pousb xanus B mopuepxanuu
MOHHOI0 0ajlaHca B TKaHSX, B
MPOLECCAaX CAMOPETYJIISALINH.
Perynaropnas u
CTPYKTypOoOOpa3zoBaTesibHas
POJIb KAJIbLIKS. Y4YaCTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
PEryJIsiius UX TPOHUIIAEMOCTH.
3HaueHUE MarHusl B
MeTa0o0JIU3ME PACTCHUM.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJIopoduiuia U
reMorjoOrHa Kak
CBHUJIETEJILCTBO €AUHCTBA
OpraHUYeCcKOTOo MUpa.

Cepa u ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPO3JIEMEHTBL.
IIpencraBienus o ponu
MHKPO3JIEMEHTOB B
MeTaboIu3Me pacTeHUIA.
Oco0eHHOCTH MOCTYTUICHUS
MHKPO3JIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHU3M

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.
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10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

KHCJIOTa U HEKOTOPbIE
(heHOTbHBIC BEIECTBA
(uxymapoBasi, KOpu4yHas,
CAJITMLIMIIOBAsI KUCIIOTHI).

2. CHHTCTHYECKHE
(Mop(haKkTUHBI, peTap/IaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuapl). DUTOMOHUTOPUHT
U OLICHKA COCTOSIHUSA PACTECHUU.
CoBpemeHHbIe CrTOCOObI
MOHUTOPHUHTA.

3ammuTa pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouoMeToJa.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

pabora «Bnusiaue
reTepoaykcrHa Ha
npopactanue (pocT Ha
pa3HBIX CTAJUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3TUIHBIX
pPacTEHUI.

[IpakTruueckas pabora
«MHCekTapuu: npasuia u
YCIIOBUS Pa3BEIACHHUS
MOJIE3HBIX HACEKOMBIX>.

Tema 5. Boanas,
necyaHasi v
NMOYBEHHAas
KYJbTYPbI, HX
NnpuMeHeHue B
BbIPALIMBAHUU
pacTeHuM.
Ddusunojorus
pacrenuii (8 4)

Bonnas, necuanasi 1 moYBeHHAst
KYJIbTYPBbI, UX IPUMEHEHUE B
BBIPALIMBAHUU PACTECHUU.
IIpoBenenne BobI B KOPHE U
cTeOJie pacTeHUH.

BoaHbIi pexxuM pacTEeHUM:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIIOLME HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
peryJIsSIiiuy UCTIapeHus BIaru
pacTeHUEM.

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

[IpakTrueckas pabota
«KopHeBoe nasieHue».
[IpakTrueckas pabora
«IIpurorosnenne
npenapara yCTbHUL
METOJOM CIIEIIK.
Uccnenosarenbckue
paboThl «BimusiHue
YCIIOBUH COAEPKAHUS
pacTeHUN Ha KOJIMYECTBO
YCTBUILY.

[IpakTrueckas pabota
«DyHKIHOHAIIBHAS
JAArHOCTUKA PACTEHUN MO
AKTUBHOCTH
XJIOPOILJIACTOBY .
Hccnenosarenbekas
pabota «OmnpeneneHue
xjopodusna A u b,
OLICHKA
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VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

IJI0JIOBY.
Hccnenosarensckne
paboth «BnusiHue
crioco0a BbIpalTUBaHUS
(cocTaBa mUTaTEIHLHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U pa3BUTHS
PA3JIMYHBIX PACTCHUI.

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

Kak uenoBek ctan UCOJIb30BaTh
pactenus? CBsA3b pa3BUTUS
UMBWJIN3ALUH YEJIOBEKA U
OZIOMAIITHMBAHUS PACTEHUH.
JlomecTukanus.
HacnenctBenHocTs 1
M3MEHYUBOCTh — OCHOBHBIE
CBOWMCTBA )XKMBBIX OPraHU3MOB.
N3menunBocTh. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HAaCJICJICTBEHHOCTH U
n3MeHunBOoCcTH. HyknenHoBbie
KHUCJIOTHI. JIokanmu3aius
T€HETUYECKOr0 MaTepuasa B
KJEeTKe. JleieHne KIETOK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJIIPHON OMOJIOTHU.
Tpanckpunuus. Tpancnsauuys.
MyTtannu.

Dddekt OyTHIIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3HoobOpasue. Uto Takoe
reH0aHk? 3aueM COXPaHATh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukanusi, Bce i
pacTeHUs U KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJI0BEKOM UM
OJIOMAIIIHUBAIOTCS?
MOHO 51 cuuTaTh
TapakaHa 0JI0OMaIlTHEHHBIM
AKUBOTHBIM?).
[IpakTrueckas pabota
«MoauduxarmonHas
W3MEHYHUBOCTD (JTUCTHS,
UTOJIKH C OHOTO
JiepeBa).

[IpakTuueckas pabora
«I"eH — MHCTpYKLIUS 110
cOOpKe KJIeTKH (Ha bucepe
WU KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyTtanus Ha 6yTepopose
(JF000# 0OBEKT U3
npeaplayIen paboThsl, e
W3MEHEHUE MHCTPYKIIHH
MPUBEIET K U3MECHEHHIO
BHEIITHETO BHJIa
00BEKTa)».
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CENICKIINU: YITyUIICHHE
YPOKaMHOCTH, YCTOMYMUBOCTH K
OMOTHYECKUM M aOMOTHYECKUM
bakTopam.

Ectb 111 xu3HBL B mpooupke?
buotexHoIOTHS KyIbTYPHBIX
pacTeHUN.

Kak yemoBek MoxkeT
MOAU(MUITIPOBATH PACTEHUS?
['eneTnueckoe pelakTUPOBaHKE.
CoBpeMeHHbIE TTOAXOIbI U
JIOCTUKEHHUS TEHETHYECKOTO
peIaKTUPOBAHUSI PACTSHUI.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

(MOHO BOCIOJIB30BaThCS
pe3yJibTaTaMu
MPEAbLIY X
AKCIEPUMEHTOB IO
COCTaBJICHUIO
MATATEJIbHBIX PACTBOPOB
JUIs1 pacTeHUM).
[IpakTrueckas pabora
«I'eHOMHBIE HOKHUIIBI
(MonenupoBaHue paboOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHan

npoaykuus (8 1)

Hanzemusblie u noa3eMubie
opransl pacteHuii. [lober u
BUIOM3MEHEHHBIN TOOET
pactenuii. CriocoObl
Pa3sMHOXKEHUS PACTCHUM.
ITonATHE O KaYeCTBE MPOAYKTOB
nutanus. [IpoGiembl
KOHKYPEHIIUU OTEYECTBEHHBIX
MIPOAYKTOB ITUTAHMUS C
UMIOpTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA
COXpaHEHUS MTPOTYKTOB
MUTAHMUS.

Mukpo3eneHb: n0JI€3HOCTh U
TEXHOJIOTHUS.

XUMHYECKUN aHAIN3
npoaykuuu. OCHOBBI
CIIeKTPO(POTOMETPHH.
[ToTeHmmomeTpwus.
Xpomarorpadus.

[IpakTrueckas pabota
«IIpenenbHO MOMyCTUMBIE
konnentpanuu (I11K) u
METOJIbI KOHTPOJIA
0€301MacHOCTH
PACTUTEIHHBIX TIPOIYKTOB
MTATAHUS» .
WccnenoBarenbekas
pabota «OneHka kauecTBa
BBIPAIICHHOU
MUKpO3eJieHn» (JIn0o
CBOSI, TUOO U3 Mara3uHa).
[IpakTruueckas pabora
«MeTto1pl O1IEHKHN
Ka4yeCcTBa PACTUTEIbHOU
MPOAYKIUU: XPAaHEHUE U
COXPaHHOCTb
MATATEJIbHBIX BEIIECTB»
(o mocTyrnHoOMy
000py/I0BaHUIO).
WccnenoBarenbekas
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BbuorexHosiorusa
4 9)

I1.11. MezeHnieBa

30.08.2024 1.

YeJI0BEKYy OMOTEXHOJIOTHH, B UEM
WX TIPEUMYIIECTBO TIEPE]T
XUMHUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
MPOMBIITICHHBIC
MUKPOOPTaHU3MBI, KIIETKH U TKaH!
pacTeHuH, )KUBOTHBIX M YEJIOBCKA,
OMOKaTaIu3aTOPHI.

CrIpbe U1 OMOCHHTE3a U OIIEHKA
ero OMOJIOTMYECKOM IIEHHOCTH.
OcCHOBHBIE ICTOYHHKH YTJIEPO/Ia,
azota, ¢pocdopa, MUKPOIIEMEHTOB.
HccnenoBanne HOBBIX HICTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHI €T0
MpeaBapUTEIbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIe BKIIFOYAFOIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHHS U
ONITHMH3AIIUH TTPOIIECCOB
onocuHTe3a. Metoanl
ONTHMH3AIMH MTUTATEIBHBIX CPE/I.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

«IIpumepsr
IPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KAZHIY.

Tema 2.

Muxkpoouosnorus
(12 4)

[Toso>keHre MPOKapruoOTOB B
CHUCTEME OpPTraHUYEeCKOr0 MUpA.
Crpoenue 6akTepuaibHON KIETKH.
Knaccudukanus 6akrepuil.
Mopddonorus 6akrepuii. [Ipoctsie
U CJIOKHBIE METOJIbl OKPAIlIMBaHUS
Oakrepuit. Dusnonorust 6akTepHii:
MUTaHKe, JbIXaHUe, POCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(3KCTPEMO(PHIIBHOCTD,
0COOCHHOCTH CTPOCHHUSI KJIETKH).

[IpakTuka.
JlabopatopHas pabota
«DUKCUPOBAHHBIE
npernapaTsl OakTepui.
Onpenenenue Gopmbl
MPEII0KEHHBIX
KYJbTYpP
MUKpPOOPTaHU3MOB,
HCIOJIb3Ys IPOCTOU
METO/1 OKPACKI.
JlaGopatopHas padota
«Onpenenenue Tuna
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Uctopus 60prObI ¢
OakTepraTbHBIMA UH(DEKIIUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTHKH MPOTUB OaKTEpUil.
MexaHn3MBbI JeHCTBUN
aHTHOMOTHUKOB. MeEXKIIeTOUHAS
KOMMYHUKaIus 6akrepuii. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. KuHetnueckoe
onrcaHue OMOCUHTE3A MPOTYKTOB
MHUKpoopranu3mMamu. bakrepuu,
KOTOpPBIE MOTYT pa3jaraTh
TJIACTUK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconuanuu
pacTeHul ¢ MUKPOOPTaHU3MaMU

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

«IToceB cMbIBa C pyK Ha
yamku [Tetpuy.
JlabopatopHas pabora
«Bplenenue yncTon
KyJbTYpbl OaKTEpUil.
Meton pa3BeneHui.
MeTtoxa UCTOIIAOIIETO
MITPUXAY.
JlaGopatopHas padota
«Mopdosoruueckas
XapaKTEPUCTHKA
BBIJICJICHHON YHCTOU
KYJbTYPHI:
XapaKTEPUCTHKA
KOJIOHUH, (popma
OakTepuil, TUI
KJIETOYHOW CTEHKI.
JlaGopaTopHas pabota
«CpaBHeHue pocTta
MUKpPOOPTaHU3MOB Ha
qarike 6e3 u C
no0aBIICHUS
AHTUOMOTHUKOB.
UccnenoBarenbckas
pabora «Ilonck
MHUKpPOOPTaHHU3MOB
oOJyagaronmx
aHTarOHUCTUYECKON
AKTUBHOCTBIO.
UccnenoBarenbckas
pabota «Briienenue
MOJIOYHOKHUCITBIX
OaxTepui,
MCCJICIOBAHNE MX
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Boaopociau) (12 1)

I1.11. MezeHnieBa

30.08.2024 1.

TeXHOJIOTHH BUHOACIIHS U
XJIe00TICUCHHS,
CIICIIMAIM3UPOBAHHBIE PaChI
apoxckeit. MeTabom3m ApoxoKe.
Peaknust cnupToBOro OpoKeHHS.
[Tonydenune BTOPUYHBIX
MeTab0IUTOB B JIpOXoKax. Jpoxiku
KaK MPOAYLIEHThI OUOTOTIHB.
[Tonydenue 1ieaeBbIx OCIKOB B
TIPOIKAX.

Oco0OEHHOCTH BEreTaTUBHOIO U
MOJIOBOTO PA3MHOKEHHUS Y
IPOKIKEN, 3HAUYEHUE U3YUCHHS
MHTO3a U [IUTOKHUHE3a I
ONTHMM3AIMHU MPOLIECCOB
KYJIbTUBUPOBAHUS JPOXKIKEBBIX
IITAMMOB, TOHUMAHUS IPUYUH
MaTOr€HHOCTH APOXKKEH U TprOOB,
MOMCKa MUIIIEHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Mpernaparos.

Bonopocnu — nepcrieKTuBHbIN
0OBEKT ISl IPOU3BOJICTBA OeiKa U
yIJeBoJI0B. buoTtexHomornyeckue
METO/Ibl OUYUCTKU TBEPIBIX,
KHUJKUX OTXO0JIOB U ra3000pa3HbIX
OTXOJ0B MPOU3BOJICTB. CTOUHBIE
BObI. CXEMBI OUHCTKH.
buodunbtpsel, aspoTeHkw,
METaHTEHKU, OKCUTCHKH.
AXTUBHBINA W1 M BXOJSIINUE B HETO
MHKpOOpTraHu3Mbl. Mcrosib30BaHue
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX
BO/I.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

MPOIYKTOB CITUPTOBOTO
OpOKEHHS: PTUIIOBOTO
CIIUPTA U YTIIEKUCIIOTO
razay.

JlabopatopHas pabota
«Habmonenue
Pa3MHOXEHUS
TPOMKEBBIX KIETOKY.
[IpakTuyeckas padora
«Ilosmyuenue TBOpOTa U
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OakTepuin.
[IpakTruueckas pabora
«OcHOBHBIE BUJIbI KBaca
U UX XapaKTePUCTUKA»
«poxxu n
MOJIOYHOKUCJIBIC
OakTepuw,
IpUMEHSIEMBbIE N5
MIPOM3BOICTBA KBaca».
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
IPOAOKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSIX».
[IpakTuueckas pabora
«MeTto1pl OLIEHKH
CBOWCTB
XJIeOOTEeKapHBIX
JTPOAOKEN.
Ocobennoctu
OpUMEHEHUs
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VTBEPXKJEHO
Hupexrop

A.M. AbensaH
ITpnkas Ne 01-10/640
ot 02.09.2024 1.
Tp.)».
UccnenoBarenbckas
pabota «BiusHue
(hU3UKO-XUMHUECKUX
(bakTOpOB Ha POCT
Bosopocyu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
uHdopmauus (8 1)

HacnexncrBeHHOCTD U
U3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocth. Buarsl
U3MEHYMBOCTb.

['en —marTepuanbHbIi HOCUTENb
HaCJEJICTBEHHOCTH U
n3MeHYMBOCTH. HyKkiienHOBBIE
KUCJIOTHI. JIokamu3amus
FEHETUYECKOr0 MaTepuasa B
KJIEeTKe. /eieHne KIEeToK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISPHON OMOJIOTHH.
Tpanckpunuus. Tpancusauus.
MyTanumu.

[IpakTuueckas pabora
«MoauduxanuoHHas
WU3MEHUYUBOCTD (JIUCThS,
UTOJIKH C OHOTO
JiepeBa).
[IpakTuueckas pabora
«I'eH — MHCTpYyKIMA 1O
cOOpKe KJIETKH (Ha
oucepe umm
KOHCTPYKTOPE)».
[IpakTrueckas padbora
«Myranus Ha
O0yTtepOpoae (oboit
00BEKT U3 MPEbIAYIICH
paboThI, II€ U3BMEHEHHUE
WHCTPYKIWU TPUBEIET
K U3MEHEHHUIO
BHEITHETO BUIA

00BEKTa)».
Tema 5. IlonoxeHue BUPyCOB B CHUCTEME IIpocmoTtp
Bupycoaorus (6 4) | opranndeckoro mupa. CTpykTypa v | JOKyMEHTaJIbHOTO

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

¢dbunpMa 0 BUpycCax.
[IpakTiueckas pabora.
«Meron pa3BeeHUIN».
[IpakTuueckas padoTa.
«TurpoBanue
O0aktepuodarop».
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I1.11. MezeHnieBa

30.08.2024 1.

aJIaNTHBHOTO UMMYHHUTETA
Oakrepuit u apxeit. [MO. Metonbt
nosyyeHust [ MO.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

CRISPR/Cas
(MozenupoBaHuEe HaA
Oymare)».
Urpa-nuckyccus:
«Bprpau rpasT Ha
cozganue ' MOy.

Tema 7. JlomecTrukanyss OCHOBHBIX Juckyccus

BuortexHosiornu B JIOMAITHUX )KUBOTHBIX; «JlomecTukanus, Bce 1

KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTEeHHS U )KUBOTHBIE,

8 ) JTOMECTUKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSIIOM
(iucuna, HOpKa u Ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAKOTCS?
akajeMuka bemnsena). MoO>XHO 711 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCILJIAHTALIUS | OJJOMAIIHEHHBIM
AMOPHUOHOB, XMMEPHBIE )KUBOTHBIE, | )KUBOTHBIM 7).
KJIOHUPOBAHMUE. [IpakTrueckas pabora
OcHoBHBIE 00J1€3HU KUBOTHBIX U «Metoauka
POJIb MATOTEHHBIX KJIOHUPOBaHUS
MHUKPOOPTaHU3MOB U MApa3uTOB B | (MOJEIMPOBAHUE HA
pa3BUTUM 3a00JICBAaHUN JOMAITHUX | Oymare).
’KUBOTHBIX M OCHOBHBIX Mepax [IpakTuyeckas padora
OOpBOBI C HUMH; POJIb TTOJIE3HBIX «CocraBiieHHe palioHa
MUKPOCUMOUOHTOB B OPTaHU3ME MMUTAHUS KUBOTHOTO,
KUBOTHBIX. [loo)KUTENBHOE U pacueT pacxoJI0B Ha
mo60YHOE (OTPUIIATEIEHOE) COJICpKAHUEY.
BO3/ICHCTBUHM aHTUOMOTHUKOB HA UccnenoBarenbckast
OpraHu3M B XOJ€E JICUCHUS pabota «OreHka
KUBOTHBIX; LIEJIU U 3a/1a4H KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexHonorus MPOAYKIIUN.
KOPMOBBIX ITPENapaToB.

Tema 8. OCHOBHBIE METOJIbI CEJICKIINH. [IpakTuyeckas padora

buorexHoJsioruu B
PacTeHHEeBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHHUSI

«BpIpaiuBaem ropox.
Kak npoBectu



Зам по ВР
Штамп


MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

Hcropus cenexuuu B Poccun n
MHUpPE, UCTOPUS PA3BUTHUSA
BAKHEHIINX COPTOB KYJbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOAUGUITUPOBATH PACTCHUS?
I'ennas unxenepus pactenuit: Yro
TaKO€ F€HETUYECKasl MHKEHEPUS
pactenuil. TpaHCTeHHbIE pACTEHUS.
Meroas! nonyuenusi. OOpazoBanue
OIYyXO0JIEN y PACTEHU.
Arpo0bakrepuanbHas
tpanchopmarus: Ti-mna3Musl.
I'ensr T-AHK. MonekynsipHo-
IFEHETUYECKUE MEXaHU3MBbI
TpaHncpopmaiuu. ['enernueckoe
penaktupoBanue. CoBpeMEHHBIE
HOJIXOJBI U TOCTUKEHUS
TE€HETUYECKOT0 PEJaKTUPOBAHHUS
pacTECHUM.

Ectp 1 xxu3HB B ipoOupke?
buotexHOoMOTHS KyIbTYypPHBIX
paCTEHUM.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

BOCTIOJIb30BaThCS
pe3yiabTaTaMu
MPEABITYIIUX
AKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUATATEIbHBIX
PacTBOPOB JIJIs
pacTeHui).

Moayab «MoJieKyJIsipHbIe OCHOBBI (PH3H0JI0THH B hapMaKoJIorum» 9 Kiaace

(68 yacoB)
Tembl OcHoOBHOE coaepxaHue HesATeJbHOCTH
HIKOJbHUKOB
Tema 1. Beenenue. buorennsie anementol: | MccnenoBarenbckas
dusnosornveckass | opradoressi: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE popMbI KHCTOpOAa, X | «KomuuecTBeHHas

MOJIyYCHUE, HEUTPAITU3ALIUS.
Makpo3JIEMEHTBI: IPOLIEHT

OIICHKA COJICpKaHUS
MHUKPODJICMEHTOB HJIU



Зам по ВР
Штамп


MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanm HMEK 3aMecTHTeNb JHpeKTopa

BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe
ILIL Mesennepa ILII. MeseHiesa

ITpoTokom Ne |
0T 29.08.2024 1.

30.08.2024 1.

BBITIOJTHsAEMAsT (DYHKITHUS,
COJIep’KaHUE B MIPOJAYKTaX MUTAHUS.
[TocnencTBus nepeao3uPOBKU
MHKpO3JIeMeHTamu. Fe —
yCBanBaeMbI€ THUIIbI COECUHEHUI
xenesa. ['emonporennsl,
reMOIMaHUH, IUTOXpOMBbI. Cu —
YCBOCHHE U TPAHCTIOPT MEJIU.
benku, conepxaiue Meap.
ITaTosiornueckne CUHIAPOMBI
Menke u BuibcoHa, CBI3aHHbBIC C
MeTa00JIM3MOM MEH.

TokcuuHbBIE PTIEMEHTHI
[Teprnoanueckor CUCTEMBI IJIs
opranu3Ma. Bnusinue HenocraTka
MaKpO U MUKPORJIEMEHTOB Ha
KUBbIC OPTAHU3MBL.

Kupsl. 3aboneBanus 4enoBeKa,
CBSI3aHHbBIEC C HAPYUIECHUSIMU
KUPOBOTO OOMEHa.
Jucnunuaemun.

VYraeBonpl. 3a001€BaHUS YEIIOBEKA,
CBSI3aHHBIC C HAPYIIECHUSIMU
yrieBoHOro oomeHa. CaxapHbIit
nuader.

benku. Ctpoenue. 3aboeBaHus
YeJI0BEKa, CBSI3aHHBIC C
HapyIIeHUIMH 0€ITKOBOr0 OOMEHa.
Oynkmn 6e1KoB. DEPMEHTHI.
Mexanusm aerictBus. Kimaccer
(hepMEHTATUBHBIX PEAKIIHI.
KodepmeHnTsr.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJlIopacTBOpuMbIe. [IpeBpanieHue

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

aMUJIa3bD».
[IpakTrueckoe 3ansTue
«JInanuz (kaerouka
Tpayoe)».



Зам по ВР
Штамп


MHHHCTEPCTBO IPOCBEIIEHHA POCCHACKOH $EIEPAIIHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIHITATBbHOE ABTOHOMHOE OBINNEOBPASOBATE. TbHOE YYPEAJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

3a0oneBanus. [Tpaktuueckoe
3aHATHE: «pEIIeHUe 3a7a4 Ha
AHEPTreTUYECKU 0OMEH»

Knerka. [Tousatue memMOpaHBI.
Oynkun MmeMOpaH. Bupl
TPAHCIIOPTa B KJIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3a0o0eBaHus CBSI3aHHBIE C
HapyIlIeHueM padoThl MEMOPAHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIbI KOHTAKTOB MEXTY KJIETKAMH.
3HAaYCHUE MEKKIIETOUHOU
KOMMYHUKAITUH JIJIS 3I0POBbS
OpraHusma.

Snpo. YpoBHM yITakOBKH
XpOMaTuHa. XpPOMOCOMHBIE
tepputopuu. HememOpaHnubie
OpTraHOUbI.

VTBEPXKJEHO
Hupexrop

A M. AbGenau

ITpnkas Ne 01-10/640
or 02.09.2024 1.

Tema 2.
Moaexkyasipaas
ouotorus (20 4)

OCHOBHBIE BEXH pa3BUTHUSA
MOJIEKYJISPHOM OMOJIOTHH.
HykienHOBBIE KUCIIOTHI.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Martpuunbie cUHTE3bI. Perukanus
— OCHOBA KJIETOYHOTO JECICHUS.
[TpuHIMNBI pEeTUIMKALIUN.
MyTtauuu. YUto BbI3bIBACT
n3MeHeHus B crpoennu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpumnuus.

I'eneTtnueckuii koa. TpaHcaAus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBI UX JEUCTBUA.
Opranuzanusi reHomMa OakTepui

[IpakTrueckas pabota
«Briaenenune JIHK u3
OaHaHay.
[TpakTraeckas pabota
«Mopnens IHK-
OpHUTaMI.
[IpakTuyeckas padora
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ momorisro
CeKTpohOTOMETPUN»
(TTpu HaTUYUH
000pyI0BaHUA).
[IpakTrueckas pabora
«PemnukaTuBHas
MallMHa (urpa-



Зам по ВР
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MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

«DonauHr OEIKOBY.
HccaenoBaTenbckas
pabora
«PacnpocTpanenue
AHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrueckas pabota
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3ax
na"HbIX. [IpoBenenue
In silico ananm3za

OoCJIe0BaTEIILHOCTEN
TCHOB».
Tema 3. ITonsarue o nekapcrsax. [Ipunnune! | MccnenoBarensckas
dapmakoJiorus MOAX0/a K IOMCKY HOBBIX paboTa «DKcnepuMeHTa
(28 1) JIEKapCTBEHHBIX CPENICTB. I10 ONPEIEIICHUIO

CKpUHUHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BenecTB. BecacbiBanue
(abcopOriust) mekapcTB. OCHOBHBIE
MEXaHU3Mbl BCACHIBAHMUS.
TpaHCIOpT JIEKAPCTBEHHBIX
BellecTB. [ 'eHbl U OenKku nepBoit
¢a3bl buorpanchopmanuu. Ilytu
BBIBEJICHUS JIEKAPCTB U3
opranu3Ma. DKCKpelus u
sanuMuHaIMs. ['eHbl 1 OenKu
BTOpO (ha3el OMOTpaHcHopMaIuu.
dapmakoarHamuka. [ maBHoe u
MoOOYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HETIPSAMOE U
pedaekTopHoe JeHCTBUE.

TOKCUYHOCTH BCIIIECTB
Ha apTEeMUIUSIX>».
[IpakTrueckas pabora
«Kapra skenpeccun
10(haMUHOBBIX U
CEPOTOHMHOBBIX
pELenToOpoOB B MO3Te
MBIIICH .
HUccnenosarenbckas
pabota
«IToBeneHueckne TeCThl
Ha ppIOKax Danio rario.
CBeTtio-TeMHas
KaMepay.
HccaenoBaTenbckas
pabota
«]loBeneHUeCcKEe TECThI



Зам по ВР
Штамп


MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

MexaHu3MBbl JTUTaH/I-PElenTOPHOTO
B3auMO/JIelicTBUS. CEeNeKTUBHOCTh
(M30UpaTeIbHOCTD) ICUCTBUA,
CBSI3b «XUMHUYECKasl CTPYKTypa —
(hapMakoJornyecKkasi akTHBHOCTh
BEILIECTBY

PapMaKkoJIOTrHIECKON MOLYJISILIAN
CHUHAINTUYECKOW XOJIMHEPTUYECKON
nepenayu. MosieKynsipHbIi
MEXaHU3M JACHUCTBUA U
dbapMakosioruyeckue cBoicTra M-
XOJIMHOOJIOKAaTOPOB,
raHTJIMO0J0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOru4ecKast peryJisiius
AKTUBHOCTHU aJI[pEHEPTUYECKOTO
cuHarca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CUMITATOJIUTHKHU.

MonexynsapHas hapMakoaorus
AHTUAIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabunuzatopsl MeMOpaH Ty4YHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIEHCTBHUSA, OCOOCHHOCTH
KIIMHUYECKOT'O MPUMEHEHUSI, TOUKH
PUIIOKEHUS TEUCTBUS
UHTHUOUTOPOB JIUITUTHBIX
MEaTOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE ITPEnapaTos,
CTUMYJIUPYIOUIUX MPOLIECCHI
nMMyHHUTETA. PapMaKOIOTHIECKAs

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

(nporpamMmmHOE
obecrieueHue)y.
[IpakTruueckas pabora
«l'ucronornueckue
rpenaparsl UMMYHHOR
CUCTEMBD».
[IpakTuueckas pabora
«I'ucronornueckue
npenapaTbl HEPBHOU
CHUCTEMBI».



Зам по ВР
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MHHHCTEPCTBO MPOCBEINEHHA POCCHHCKOH ®EJIEPAITHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanm HMEK 3aMecTHTeNb JHpeKTopa

BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe
ILIL Mesennepa ILII. MeseHiesa

ITpoTokom Ne |
0T 29.08.2024 1.

30.08.2024 1.

[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kierounslii u
HEPBHBIA HAPKO3.
dapmMaKoJIOru4ecKas
XapaKTePUCTUKA OTAECIbHBIX TPy
HapKO3HBIX CPEICTB.
[TocenoBaTenbHOCTD AEUCTBUS HA
LEHTPAJIBHYIO CUCTEMY.
®du3nosIorH4ecKuii CoH; ¢asbl CHa.
Bunpr Hapymennit cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MouiekyJIsIpHbIE ACTIEKTHI
Houuueniuu. OnuatHble
pELEenTOopbl, UX THUIIBIL.
OHkedaauHbl ¥ SHAOP(HUHBI -
SHJIOT€HHbBIE JINTAH]Ibl OMTMATHBIX
peLenTopoB.

AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HAa (DYHKIIUIO
AKCTpANUPaMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(pepy, pBOTHBIIM
LIEHTpP, apTEPUATBHOE JTaBJIEHUE,
LEHTP TEPMOPETYJISALNH.
MonexkynsipHblE MEXaHU3MBI
JIEUCTBUS HEUPOJIETITUKOB,
BIIUSIHUE HA JO(aMUHOBEIE,
CEPOTOHUHOBBIE, aJPEHO- U
TUCTaMHHOBBIE PELIENITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToTeHnman-3aBUCUMbIE HATPUEBBIC

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.



Зам по ВР
Штамп


MHHHCTEPCTBO IPOCBEIIEHHA POCCHACKOH $EIEPAIIHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIHITATBbHOE ABTOHOMHOE OBINNEOBPASOBATE. TbHOE YYPEAJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

Moaexkyasipaas
ouosorus (20 4)

I1.11. MezeHnieBa

30.08.2024 1.

MOJIEKYJISPHOI OMOJIOTHH.
HyxiienHoBbIE KHCIIOTHI.
OCHOBHbBIE PUHITUIIBI CTPOCHHUS.
Marpuunslie cuHTe3bl. Penmkanus
— OCHOBA KJIETOYHOTO JCIICHUS.
[IpyHLIMIBI pEIUTUKALUN.
MyTtauuu. YUTo BbI3bIBaCT
n3meHenus B crpoenun [JHK.
[IpunHiune! penapanuu.
Tpanckpunuus. ['eHeTnyecKkuii
koa. Opranuzanusi TeHOMa BUPYCOB
IIpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEUCTBUA.
Opranuzaiusi reHoMa OakTepuit
AHTHOAKTepUATIbHBIE TPETapaThI.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHOMHOE penakTUpPOBaHHUE.

VTBEPXKJEHO
Hupexrop

A M. AbGenau

ITpnkas Ne 01-10/640
or 02.09.2024 1.

«Brigenenune JIHK u3
OaHaHa.
[IpakTrueckas pabota
«Mogens JIHK-
OpUTaMm.
[TpakTuyeckas padora
«Onpenenenue
KauecTBa MpernapaToB
JIHK ¢ momoIiipro
CHEKTPOPOTOMETPUU»
(npu HaTM4YKUK
000opyI0BaHNS).
[IpakTrueckas pabora
«PemmkatuBHas
MaIlllnHa (Mrpa-
JIEMOHCTPAIIUS )».
[IpakTruueckas pabora
« TP (Mmomens
aMIutdukanus Ha
Oymare)y.
[IpakTrueckas paborta
«Cuna mpomoTopay.
[IpakTrueckas pabdora
«Pemrenue 3ama4d Ha
TeHETUYECKUHN KOJI.
Tpaucisaus.
[IpakTuueckas pabora
«DonauHr OENKOBY.
UccnenoBarenbckas
paboTta
«Pacrnipoctpanenue
aHTHOMOTHKOPE3UCTEHT
HBIX OaKTEepUid».
[IpakTuueckas paborta



Зам по ВР
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MHHHCTEPCTBO IPOCBEIIEHHA POCCHACKOH $EIEPAIIHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIHITATBbHOE ABTOHOMHOE OBINNEOBPASOBATE. TbHOE YYPEAJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

npu3Hak? IIyTs OT reHa 1o
npu3Haka. Myrauuu. Ajieny.
['eTepo3UroThl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHbIC
aJIeNu.

I'eHbl cTposAT OpraHusM.
BxuroueHne u BBIKIIOUECHUE
6onpiIoro Hadbopa reHoB. Kak
KJICTKY TTOHUMAIOT, KAaKU€ TeHbI
JOJDKHBI paboTaTh.

JluckpeTHOE Haclie10BaHUE
MPU3HAKOB. 3aKOHBI MeH1es:
OJIVH T€H - OAWH Npu3HakK. Cxema
CKpEIIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
MTOKOJICHHUS. 3aKOH PACIIETUICHUS
MpU3HAKa BO BTOPOM IMOKOJICHHH.
3akoHbl MeHens1: HECKOJIBKO
T€HOB - HECKOJIBKO MPHU3HAKOB.
JuruOpuaHoe CKpelMBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. ClEIIeHHOE
HaCJIeI0BAHHE.

B3aumMopeinicTBre TEHOB.
AJlenpHOE Y HEAJUIENBHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAaMKH.
Brnusinue ¢paktopoB okpy:karomien
cpeabl. XpoOMOCOMHOE
onpeznenenue nona. [lonoseie
xpomocomsl. [Ipobema
JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y
KEHIIMH. Tpex1BETHbIC KOILIKH.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

Ponesas urpa «Cyanba
KJIETKWY. I eHbI-
MEPEKITIOYATENH.
IIpakTyeckoe 3axanue
«ANTOPUTMBI 1JId
KJIETOK».
IIpakTHueckoe 3aganue
«EnunooOpasue
MEPBOTO MOKOJICHUSD.
[IpakTueckoe 3ananue
«PacmierieHue Bo
BTOPOM MOKOJICHUWY.
HUccnenoBarensckuin
MPOEKT «3akoHbl I
Meunpens B
AKCIIEPUMEHTEY.
IIpakTrueckoe 3aganue
«Pemietka Ilenneray.
IIpakTUyeckoe 3aganue
«HacnenoBanue,
CIICTIJICHHOE C ITOJIOMY).
IIpakTHueckoe 3aHsATHE
«B3anMoaencTBusg
reHOB (MOACIMPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MMUTMEHTA B KIJIETKY )».
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MHHHCTEPCTBO IPOCBEIIEHHA POCCHACKOH $EIEPAIIHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIHITATBbHOE ABTOHOMHOE OBINNEOBPASOBATE. TbHOE YYPEAJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO
Ha 3acemaH HME
BOCIIITAHIIA

COT'JIACOBAHO
3amecTHTeNE IIIpeKTopa
10 BOCIIHTATeNEHOII padoTe

ILII. Me3zeHnera

ITpoTokom Ne |
0T 29.08.2024 1.

I1.11. MezeHnieBa

30.08.2024 1.

«IddexT ocHOBaTes Y. Jperid
reHoB. Myranuu. Hecimyyantnoe
ckpemnBanue. M3osus.
ITonmynsaunn MEHAIOTCS:
€CTECTBEHHbII 0TOOP. Mexanusm
JICHCTBUS €CTECTBEHHOTO O0TOOpA.
JBmxymii oToop.
MoaudukanroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOIU(PUKAITMOHHOMN
n3MeHunuBocTtu. Hacienosanue
KOJTMYCCTBEHHBIX TTPU3HAKOB.
KonnyecTBeHHBIC MPU3HAKH.
CpenoBasg U3MEHYNBOCTh
npusHaka. Koadduiment
HacJeayeMocTu mpu3Haka. OTBeT
Ha oTOop. [Tonck renon
KOJINYECTBEHHBIX MPU3HAKOB.
OHOHYKIICOTHUIHBIC BAPUAHTHI
reroB. JIHK-uumn. IlotHOreHOMHBIN
aHaJIU3 aCCOLUAIIUU.

«OMBD) HaJI TECHOMOM.
IToctrenomHuast a3pa. OGpaTHas
reHeTuka. « OMUKCHBIC
uccaenoanus. [Iporeom,
MeTabosoM. JlomecTukanus u
IIEHTPBI TCHETUIECKOTO
pazHooOpasus. [Toucku pacreHuti ¢
«XOPOIIMMUY» TPU3HAKAMH JIJIS
yenoBeka. LleHTpsl reHeTHYecKoro
pazHooOpasus. Hukonaii UBanoBu4
Basuos. Cenexuusi.
KombOunarnnonnast u rubpugHas
cenekuusl. I'ereposuc.

VTBEPXKJEHO
Hupexrop

AM. AbensaH
ITpnkas Ne 01-10/640
or 02.09.2024 1.

Oy TBIJIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOpY.
HccaenoBaTenbckue
paboTHI
«MoaudukamoHHas
W3MEHYHUBOCTD
pacTeHui B IIpeaesnax
BaIllero MecTa
JKUTEIILCTBAY.
[IpakTueckoe 3ananue
«ATPOHOMBI».
IIpakTHueckoe 3aaanue
«["'omosornueckue
PSABI HACJIEACTBEHHOM
W3MEHYUBOCTH.
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MHHHCTEPCTBO IPOCBEIIEHHA POCCHACKOH $EIEPAIIHH
MEBEECcTepcTED 0dpaloBEaHESA, HAVEE H MOT0TeEH0E nolETERE KpacEogapckoro kpas
YIPABJIEHHE OBPAZOBAHHA MYHHITHIIA.TEHOI'O OEPAZOBAHHA I'OPOI APMABHP
MYHHIIHITATBbHOE ABTOHOMHOE OBIINNEOBPASOBATE.TbHOE YYUPEARJTEHHE

anneit Ne 11 amenn Bagecaasa Baaaamaposaua Paccoxnmal

PACCMOTPEHO COI'JTACOBAHO VTBEPXKJEHO
Ha 3acegaHm HMEK 3aMecTHTeNns JIpeKTopa Hipektop
BOCIIHTAHIIA 10 BOCIHTATeNbHOII padoTe
ILIL. Mesenmnesa I1II. Me3eHIeBa AM. AdensaH
ITpoTokom Ne | ITpnkas Ne 01-10/640
0T 29.08.2024 1. 30.08.2024 r. or 02.09.2024 1.

crpane. [ ne 3anumarorcs
TEHETUKOW U TECHOMUKOM JJIST HY KT
CEJILCKOTO XO3IHCTBA.
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