MUHHUCTEPCTBO NPOCBEUEHHUSI POCCHICKON (l)lijllil’/\u,lfl[l
Muiraereperso odpasosanns n naykn Camaperoii odaacrn
Orpajinenckoe ynpasjenne

rcOY OOl ¢. Myxanoso

PACCMOTPEHO COI'JIACOBAHO YTBEPX/IEHO

[LIMO yuutenei- 3amecTuresh Aupexkropa  Hdupexkrop

npeaIMeTHHKOB no YBP
Ul (B 7S
Ymepbaesa AK. Anenunna C.B. Y Xaporos [0,
ITpotoxon Nel - [MpuxagNo 111 - o1
or «30» 08 2023 r. or «30» 08 2023 r. or «31» 08 2023,

MNognucaH: Xapwke

MyxaHoBO,
E=muhan_¢

3TOro AOKyMme PABOYAS [IPOT'PAMMA KYPCA
MecTtononoxeHng BHEYPOYHOMH JIEATEJRHOCTH

«bHOJIOT YA 5-9 KJIACC.ITPOEKTHO-
HCCIETOBATEJILCKAA JEATEJILHOCTD»
(ocHOBHOe 00mIee 06pa3oBaHHE)

¢.Myxanoso 2023



COAEPKXAHUE

I[MosicHuTeIbHASA 3aNIUCKA

AXTyaJqbHOCTh W HA3HAYCHHUE MPOTPAMMBI

BapuanTel peanmuzanuu nporpaMMbl B OPMBI IPOBEACHUS 3aHATHI
B3aumocBs13b ¢ mporpaMMoii BOCITUTAHUS

OcobenHoctu pabOTHI learora Mo mporpamme

Coaep:xanue Kypca BHEYPOUHOH 1eATeIbHOCTH

Monynb «Kak KHMBOTHBIE ¥ paCTEHHUS MPHUCIIOCAOIMBAIOTCS (IBOIOLIMOHHAS SKOJIOTHS)
5-6 kiaccsl (34 yaca)

Moayne «OCHOBBI pacTeHUEBOACTBa» 7-8 Kiacchl (68 yacoB)

Monyns «buotexHosorun» /-8 kiacchl (68 4yacoB)

Monayns «MonekyssipHble OCHOBBI (pu3uosioruu U gpapmakonorun» 9 kimacc (68 yacos)
Monyip «MoJeKyJsIpHbIe OCHOBHI ceekimm» 9 kiaace (68 yacon)

IlnanupyemMbie pe3y/ibTaThl 0CBOCHHUS Kypca BHEYPOUHOM AeATeJIbHOCTH
JInyHOCTHBIE pe3yJIbTaThI

MeranpenmeTHble pe3yiabTaThl

[IpenmeTHbIe pe3yabTaThI

TemaTu4yeckoe IIAHUPOBAHUE

Monyns «Kak )KUBOTHBIC M paCTEHHUSI IPUCTIOCAOIUBAIOTCS» (IBOJIOIMOHHAS SKOJIOTHS)
5-6 xiaccer (34 gaca)

Monyns «OCHOBBI pacTEHHUEBOICTBA» 7-8 Kiacchl (68 yacoB)

Monyns «bruotexHosorum» /-8 kiacchl (68 4acoB)

Monynb «MonekynsipHble OCHOBBI (pU3MOJIOTUH U dapmakosorum» 9 kiacc (68 yacos)
Moy «MosekyJisipHbIe OCHOBBI celiekiny 9 kiace (68 yacoB)



MNOACHUTEJBHAA 3AIIMCKA

AKTyaJlbHOCTh W Ha3HauyeHue mporpammbl. [Iporpamma paspaboraHa B
COOTBETCTBUU C TpeboBaHusiMU DeepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHmapTa OCHOBHOTO 00mero oOpa3oBaHWs, OpPHEHTHpPOBaHA Ha oOecTecucHUE
WHAUBHUIYAIbHBIX TOTpEeOHOCTEH OOy4YaromMxcsi W HampaBJieHa Ha JOCTH)KCHUE
IUIAHUPYEMBIX PE3YyJbTATOB OCBOEHUSI MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs C
y4eTOM BBIOOpa YYaCTHHUKAMHU O0OpPa30BaTEIbHBIX OTHOIICHUN KypCOB BHEYPOUHOU
NEATEIbHOCTH. DTO TO3BOJIAET 00ECIIEUUTh €IMHCTBO 00s13aTeNbHBIX TpeboBaHuit ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJIHLHOTO OOpa3oBaHUs: HE TOJHKO HAa YpOKe, HO U 3a €Tro
MpeaeIamu.

AKTyallbHOCTh ~ pealiM3allii  JaHHOW  MporpaMmbl  OOycCJIOBIIeHa  caMmoOu
0COOCHHOCTBIO MTPOEKTHO-UCCIIC0BATEIBCKOM ACSITEIBHOCTH. DTa NEITEILHOCTD JIC)KHUT
B OCHOBE MO3HABATEIbHOTO HHTEpeca peOeHKa, SBISETCS 3a710TOM YMEHHUS TIJIAaHUPOBATh
JH00BIE IEUCTBUSA U BAXKHBIM YCJIIOBHEM YCIIECUIHON peanu3auuu uaeit. JIroovie usMeHeHus
COBPEMEHHOTO OOIIeCTBAa CBA3aHbI C NPOEKTAMU W HCCIEAOBAHUAMU — B Hayke,
TBOpYECTBE, OM3HEce, 0OIIECTBEHHON KU3HU. [103TOMY Ba)XXHBIM 3JIEMEHTOM pPa3BUTHS
JUYHOCTH OOydYaromerocs sBisgeTcs (POpMHUPOBaHHME OCHOBHBIX HABBIKOB MPOEKTHO-
UCCJIE/I0BATENbCKON JEATEIbHOCTH.

[Iporpammoit npenycMoTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHS 3HAHUM, a TakkKe M TMPAKTUYECKOrOo OmbITa paboThl C J1a0OpPaTOPHBIM
000pyAOBaHUEM, OBJAJICHUE MpPUEMaMU HCCIEA0BATENbCKON AESTENbHOCTH. MeTobl
opraHu3aluu  00pa30oBaTE€JbHOM M  HAay4YHO-UCCJEIOBATEIbCKOW  IESITEIBbHOCTU
MpeaycCMaTpUBAOT (POPMUPOBAHUE Y OOYHAIOMIMXCSl HECTAHJApTHOTO TBOPUYECKOTO
MBIILIEHUS, CBOOO/IbI CAMOBBIPAXKEHHUS Y MHIUBUAYAIBHOCTH CY>KJICHUH.

Jlng mnonHOro ydera MNOTPEOHOCTEW YYallMxcs B MpPOrpaMMe HCMOJIb3yeTCs
nubepeHIIMPOBaHHBI  TOAX0/, YTO CTUMYJIHPYET Yydallerocss K YBEIHMYCHHIO
MOTPeOHOCTH B MHAMBU/YaJIbHOM, NHTEJUIEKTYaJIbHON U MO3HABATEIbHOM 1€ATEeIbHOCTH
U Pa3BUTUIO HAYYHO-HUCCIIE0BATEIBCKIX HaBBIKOB. [IporpaMma cTaneT BocTpeOOBaHHOM
B IIEPBYKD Ouepelb UIIKOJIbHHKAMHM, KOTOPbIE MMEIOT CTOMKUWA HMHTEpEC U
COOTBETCTBYIOIYIO MOTHBAILIMIO K U3YUYCHUIO MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA,
€CTECTBEHHBIM HAyKaM W TEXHOJIOTHUSIM.

B noapocTtkoBOM Bo3pacte ydamiuecs IposiBISIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JacTH 3HAHWM, HAYYHOM HalpaBJCHUM WIM MOpodhecCUOHATBHOM
NesTeIbHOCTH. TakuM o00pa3oM MPOUCXOIUT (POPMUPOBAHUE I[MO3HABATEIBHOU U
po¢eCCUOHAILHON COCTABJIAIONIECH JIMYHOCTH, OMOTAET ydalleMycsl B ONpeeiIeHUn
OyyIero )KU3HEHHOTO MYTH U B TPOECCUOHATLHOM BBEIOOPE TTOCIIE OKOHYAHUS IITKOJIBI.
[TogoOHOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE KEJIaHUE MKOJbHUKA
K MO3HAHWIO HOBOTO, PACIHIMPEHHUIO W YIIYOJCHUIO COOTBETCTBYIOIIMX 3HAHUM, U



NOJYYEHUIO HOBBIX B TOM YHCI€ NPAKTUYECKUX HABBIKOB, a TaKKe€ MOTHBHUPYET
ydalerocs Ha npo(opueHTaIuIo.

[IporpamMma HaueseHa Ha MOMOIIb peOEHKY B OCBOEHHMM OCHOB OpraHU3allUM U
OCYIIECTBJICHHUsS] COOCTBEHHOU MPOEKTHO-UCCIIEI0BATEHLCKON NEATEILHOCTH, a TaKKe B
npuoOpeTeHud HEeoOXOAUMOTOo  oOmblTa JJsi  pabOThl  HAJ  HUHAMBUAYaJIbHBIM
UCCJIEIOBAaHUEM MM MPOEKTOM. [IporpamMMa moMoKeT HIKOJbHUKY B Oojiee MIyOOKOM
U3y4YEHUU MHTEPECYIOIIEeN ero 00JIaCTU €CTECTBEHHBIX HAYK, a TaKXX€ B MPUOOPETECHUHU
BaXHBIX COLMAJBHBIX HABBIKOB, HEOOXOAMMBIX JJISi MPOAYKTHBHOM COLMAIU3aLUU U
(dbopMUpOBaHUS IPAKIAHCKON MO3UIIUH:

— HaBbIKA CaMOCTOSITEJIbHOTO pEIICHHUs aKTyaJbHBIX HCCIEI0BATENbCKUX WIIH
NPaKTUYECKUX 3a/ay, BKIIOYAIONIEro B ce0s yMEHUWE BUICTh M aHaJIU3UPOBATH
npoOJieMbl, HYXJAIOIIHEeCs B pEUICHUH, YMEHUE [IeTallbHO MpopaldarhiBaTh U
peann30BbIBaTH CIIOCOOBI pabOTHl C HUMH, YMEHUE INIAHUPOBATH COOCTBEHHYIO Pa0bOTy U
CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE MPOJABUKEHHE K KETAEMOMY pE3yJbTary;

— HaBbIKa TeHEPUpPOBaHUSA U O(opmIIeHUST COOCTBEHHBIX HJEH, OOJeUeHHUs HX B
ynoOHYI0 JJIs1 pacrpocTpaneHus Gopmy;

— - HaBbIKA YBAXKUTEIBHOIO OTHOUIEHUS K YY>KUM B3TJISLAaM U UAESIM, 0(DOPMIICHHBIM
B palorax Apyrux JIoAed, IpPYyrux aBTOPOB — BIAJENbIEB MHTEIUIEKTYaJIbHOMN
COOCTBCHHOCTH;

— HaBbIKa  MyOJMYHOTO  BBICTYIUIEHUS  mepen  OOdbIIOW  ayauTOpueEd,
apTyMEHTHPOBAaHUSI W OTCTaWBaHUA CBOEH TOYKM 3pEHHs, OTBETOB HAa BOMPOCHI
CBEPCTHHUKOB U B3pOCIBIX, YOSXKAEHUS IPYrux B CBOEH MpaBOTE, MPOJABMKEHUS CBOUX
HJIeH;

— HaBblka pabOThl CO CHELHUAIU3UPOBAHHBIMU KOMIIBIOTEPHBIMU MpPOTpaMMamu,
7abopaTopHbIM  000pPYJTOBaHHWEM, TEXHUUYECKUMH YCTPOMCTBAMHU, OHOIMOTECYHBIMHU
dboHAAMU U HUHBIMHU pECypCaMH, C KOTOPBIMH MOXET OBbITh CBsi3aHA MPOEKTHO-
UCCIIeI0BATENbCKAsL JIEATEIbHOCTD IIKOJIbHUKA.

Kpome TOro, pabora MKOJbHMKA HaJ NPOEKTOM WM HCCIEAOBAaHUEM Oyaer
CHOCOOCTBOBATh M PA3BUTHUIO €T0 aJI€KBATHON CaMOOICHKH.

BapuaHTthl peajm3anuy nporpammsl ¥ ¢popMbl NPOBeACHUA 3AHATHI.

JlanHasi mporpamMmMa paccuMTaHa Ha paldOTy €O IIKOJBHHKaMU 9-9 KIaccos.
[lenarory Ba)xHee aKIIEHTUPOBATh CBOE€ BHUMAHUE HE CTOJIBKO Ha KauecTBE pe3yJibTara
MPOEKTA WJIM UCCIEAOBaHUs, CKOJIBKO Ha TOM, YTOOBI yUalllUiCs MOdydyal 3HaHUS B TOM
YUCJI€ U Yepe3 BHIMIOJTHEHUE MPAKTUUECKOT0 3a1aHusl, Jeiajl BHIBOAbl U YMO3aKIIOUECHHUS
Ha OCHOBAaHMU CBOErO HCCIEAOBAHUS, YYWICA CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETHYECKUM MaTepUaIOM U UCCIEAOBAHUAMU APYTUX MIKOJIbHUKOB. Takum oOpazom,
IIKOJILHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATEICKON NEATEIbHOCTH U MPUOOpETeT
HaBBIK KPUTUYECKOTO OTHOILIEHHS K MaTepualy.



[Iporpamma pa3buta Ha MOIYJIH, KOTOPBIE MOTYT OBITh KCIOJIB30BAaHBI JHOO
YaCTUYHO, JIMOO TmosHOCThIO. Tak wmoayns «Kak IKMBOTHBIE U pacTeHUs
npucnocabiuBaoTCs» (IBOJIIOIIMOHHAS AKOJIOTHUS) MpeAroiaraeTcs IJjsl U3ydeHus B 5
win 6 kimacce B Teuenwe oaHoro roga (34 yaca B rox). Moaymu «OCHOBBI
pacteHueBoJicTBa»y U «bHoTexHONOTHS» paccuuTaHbl Ha 68 YacoB W MOTYT OBITH
peann30BaHbl B TeUeHUU 2-X JeT (1o 34 Jaca B roj) wiu B TeueHuu 1 roga (68 yacos B
rogx). Bo BTOpoM cilydae BO3MOXXHO TIpoXOXJaeHue o0oux wmojayneit («OCHOBBI
pacteHueBojicTBay B 7 wiu 8 kiacce, «buorexnonorun» B 7 win 8 kiacce). AHAIOTUYHO
Moy «MonekyasipHble OCHOBBI (PU3HOJIOTUH U (papmakoJioTum» U «MoJeKysipHble
OCHOBBI CEJICKIIMH» PACCUUTAHBI HA 68 YaCOB U MOTYT OBITh PEAIN30BaHBI B TEUECHUU 2 -
x Jet (no 34 yaca B roja) win B TedueHuu 1 rona (68 yacos B ron). Bo BTopom ciydae
BO3MOHO MNPOXO0XkAeHHEe 000oux Moaynei («MoJeKyJsipHble OCHOBBI CEJEKIUN» B §
kiacce, «MoseKyisipHble OCHOBBI (pu3nosioruu u papmakonorum» B 9 Kiacce).

MoO>XHO pEeKOMEHJ0BaTh HUCIMOJIb30BaTh Moayiu «Kak >XUBOTHBIE U PaCTEHUS
npucnocadauBarTcs», «OCHOBBI pAacTEHUEBOJACTBA», «MOJEKYISIPHBIE OCHOBBI
CEJICKIIMUY B Ka4eCTBE HENMPEPHIBHOTO 00pa3zoBarebHOro 1ukia (5-9 kinacc o 1 yacy B
HEJEN0) JJisi KIAacCOB arpoOMOTEXHOJOTHYECKOW HampaBiaeHHocTH. Moaym «Kak
KUBOTHBIE U pacTeHUs mnpucnocadbiuBaroTcs», «buorexnonorun» u «MollekynspHbie
OCHOBBI (pr3uoyoruu U PapMakoIOTHUN» B Ka4eCTBE HENPEPHIBHOTO 00pa30BaATEIBLHOTO
mukiaa (5-9 kmacc mo 1 yacy B HemeNo) Uil KJIacCOB OHMOTEXHOJIOTHUECKOTO HIIH
MEUITMHCKOTO HaITpaBJICHH.

B3aumocBsa3b ¢ nmporpammou BocnutaHus. [Iporpamma kxypca BHEYypO4YHOU
NEeSATEIbHOCTH pa3zpadoTaHa C YYETOM pPEKOMEHIAUUW MPUMEPHON MpOrpaMMbl
BOCITUTaHUS, YIUTHIBAET MICUX0JIOTO-TIEIarOTHUeCKIEe 0COOCHHOCTH JIaHHBIX BO3PACTHBIX
Kareropuil. DTO MO3BOJIIET HA MPAKTHKE COCIUHHUTH OO0Y4YaroNIyl0 W BOCIUTATEIHHYIO
NEesTeIbHOCTh Iearora, OPUEHTUPOBATh €€ HE TOJIbKO HAa MHTEJUIEKTYaJIbHOE, HO U Ha
HPABCTBEHHOE, COIMATBHOE pa3BUTHE PEOCHKA. DTO MPOSBISETCS:

— B MPUOPUTETE JMYHOCTHBIX PE3YJIbTATOB pealu3alliy MPOrpaMMbl BHEYPOUYHOU
NesTeIbHOCTH, HAIIeAIINX CBOE OTPAXKEHHUE U KOHKPETHU3ALIUIO B IPUMEPHOI ITporpaMme
BOCITUTAHMUS;

— B BO3MOXXHOCTHM KOMIIJICKTOBAHUS PA3HOBO3PACTHBIX TPYMI I OPTaHHU3AIHH
npo(pOPUCHTAIIMOHHON  JI€ITEIbHOCTH IIKOJBHUKOB, BOCIHUTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEUYAeTCs B MPUMEPHOM MporpaMme BOCIIUTAHUS;

— B UHTEPAKTHBHBIX (Qopmax 3aHATUH M1 LIKOJBHUKOB, OO0ECHEUYUBAIOIINX
OOJIBIIYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C T€JaroroM MW APYTUMHU JEThbMU
NesTeIbHOCTh U BO3MOYKHOCTh 00pa30BaHusl Ha €€ OCHOBE JAETCKO-B3POCIIBIX OOIIHOCTEMH,
KIIOYEBOE 3HAYEHHUE KOTOPBIX [JI1 BOCIHTAHHUS TOJYEPKUBACTCS MPUMEPHOU
MPOTPAMMON BOCITUTAHUS.



Oco0enHocT padoThl yYUTEJIA MO MPOorpamMMme. 3a7a4a yUUTEISI COCTOUT B TOM,
9TOOBl  COTPOBOXKJATH TMpollecC MNPO(ECCHOHANBHONW OPUEHTAIUM [IKOJIbHUKA,
packpbiBasi MOTEHIIMAT KaXXJIOTO0 Yepe3 BOBJICUEHUE B MHOTOOOpa3HYIO NIEATEIbHOCTD,
OpTraHU30BaHHYIO B pa3HbIX opMmax. [Ipu 3ToM pe3yapTaToM paboThl yUUTENS B IEPBYIO
odepeNlb SBISCTCS JIMYHOCTHOE pPa3BUTHE Yy4Yallerocs. JIMYHOCTHBIX pe3yJbTaToB
yUUTENIb MOXET JOCTHYb, YBJIEKas yYE€HHKa COBMECTHON M HMHTEPECHOM UM 000uUM
NesATEeIbHOCThIO,  yCTaHaBlMBass  BO  BpeMsl  3aHATHM  J100pOKeNaTelbHYIo,
MOJIIEPKUBAIOIITYIO0 aTMOC(epy, HACKIIIAS 3aHITUS [ICHHOCTHBIM COJIEPKAHUEM.

[IpumepHast cxema NpOBEAECHUS 3aHITHNA MO IPOrpaMMe:

1. OObsacHeHue TEOPETUYECKOTO MaTepuala mno Teme.

2. IlogrotoBKka K OKCIEPUMEHTAIBHOMY 3aHITHIO, OOCYXJEHHE OOBEKTOB JJIs
NPaKTUYECKOTO 3aHSTHS.

3. [IpoBenenue NpakTUYECKOTO 3aHATHUS — OCHOBHAsS 3aJja4a OCBOCHHUE METOI0JIOTHU
JTAHHOTO SKCIEPUMEHTA.

4. Tlo OKOHYAHUM MNPEIJIOKUTh JE€TAM, KOTOPHIE 3aMHTEPECOBAINUCH JAaHHBIM
AKCIIEPUMEHTOM, PAa3BUTh €0 B UCCIIEIOBATEILCKHUM MPOEKT. [l 3TOro HE0OX0IUMO
00CyIUTh OOBEKTHI, KOTOPHIE YUYEHUK OyAET HCCIen0BaTh, COCTaBUTH IUIaH
IKCIIEPUMEHTA.

5. Ilomoub yueHHKY pOaHATU3UPOBATh PE3YJILTAThl HKCIIEPUMEHTA.

OueHuTh pe3ysIbTaThl MPOCKTHO-UCCIIEIOBATEIBCKON S TETBHOCTU IIKOJLHUKOB
MOX@HO B TIpoIlecCe 3alluThl MMH CBOMX paboOT B paMKaxX IIKOJHHOW Hay4dHO-
NMPaKTHYECKON KOH(EPEHITNH.



COJIEP’KAHUE KYPCA BHEYPOUYHOM JEATEJIbHOCTH

Monyab «Kak :KMBOTHBIE U PACTCHHUS MPHUCIOCAOIUBAIOTCH (IBOJIIOLHOHHA S
3K0J10THA) 5-6 KiIaccwl (34 yaca)

1. Mpwt uccnedyem sncugwvie oovexmot (6 uacos)

CBoiicTBa M CTPOEHUE JXMBBIX OpPraHU3MOB (CTpoeHue KieTku). Bum, ocobb —
OpraHM3M Kak eAuHas cuctema. Anantamnuu (nmpucrnocoosnenus). Ilonstue romeocrasa
®KUBOTO opranu3ma. CrocoObl €ro mojaepKaHus.

[lonsaTne BapwaTWBHOCTHM Tmpu3Haka. HMccienoBarenbckue padoTel «Bce nu
(cunuIbl, OenKku, Oepesbl U T.J.) 0JuHAKOBbIE? DOTOKBECTY.

Orpannuenus mopdoioruueckux U (Gusnonorudeckux anantauui. Illouemy
OpraHu3Mbl HE CTAHOBITCS OECKOHEYHO OOJIbIIUMHU, MAaJICHBKUMU, BCESIAHBIM.
[TpakTuueckas pabora «CocTaBisieM KHUTY PEKOPJIOB PACTCHHH M >KMBOTHBIX HAIIETO
Kpash».

2. Bnusanue oxkpyscatowieii cpeowt na ycuevte opzanuzmol (12 uacos)

dakTopbl OKpyKawIeld cpenbl (a0MoTUYECKUe, OMOTUYECKHE, aHTPOTIOTCHHBIE).
[TIpumepsl  abuoTHueckuX (HAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIMSAHUE Ha
KUBHENEITEIbHOCTh  JKUBBIX  OPraHW3MOB:  TEMIIeparypa, CBET, BJAXHOCTb.
[Ipaktuueckoe 3anstue «lIper u Tenno» (KyOWKHU JibJla B3BECUTD, MOJOXHUThH B YaIIKH
Iletpu Ha pa3zHouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pacrasin). [IpakTuaeckoe 3ansiTue «4To pactBopseTcs B Boae» (dkcnepuMeHT <« Kuakuit
nomy»). [lpaktuueckoe 3ausitue «Iudys3us BemecTs B Boje (pacTBopbl)», «JIBrmkeHue
pacTtBopoB To 1BeTKy». [IpakTuueckoe 3amsTue «Jlem mmaBaer B Boje (aiicOeprw,
3aMmep3aHue BoJgoeMoB)». [IpakTuueckoe 3ausitue «Jlen npu 3amep3aHuu paclIupsieTcsd
(pa3pyiuieHue kaMmHs (MOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTH  MPUCHOCOOJEHUS  KUBBIX  OPraHU3MOB K
abuotnueckum ¢akrtopam. [IpucrnocoOieHus K OCHOBHBIM a0HMOTHUECKUM (hakTopam:
TeMreparypa, BJIAXHOCTh U cBeT. [Ipaktuueckoe 3anatue «llly6a» (kyOuku nbaa
3aBEpPHYTH B pa3HbIil MaTepual, B3Becuth). [Ipakruueckoe 3ausitue « [ IMrMmeHTsD) (MOKHO
pa3enuTh Ha BaTMaHe Kpacutenu u3 ¢uomactepoBy. lIpaktuueckoe 3ansitue «Kax
YKUBOTHBIC TJIABAIOT B BOJE» (DKCIIEPUMEHT C MUMIETKOM).

UccnenoBarensckue padbotsl « BrusiHue cBeTa (Temia, BIaXXKHOCTH, COCTaBa MOYBbI)
HA pacTeHUs] B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSX» (Ha JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeusn xicusvlx opzanuzmos (4 uaca)

buotnueckue (baKTOpBhL. 3aKOHOMEPHOCTHU pa3BUTHUsA MEKBHUIOBBIX
B3anMOOTHOIIeHWH. KosBomtomuss (XUIIHUK-)KEPTBA; Mapa3UT-XO035MH) DBOJIOIHS
cTpareruil noObBanusa mumu. ConuanbHOCTh. Bunbi-Bcenenupl. I[lepeuenn pacreHuit-
Bpenutenei. HccnenoBarensckas pabora «HaGmromenust 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX MPU JOOBIBAHUY MUITU (KOPMYIIKH JJISL NTHUIL, 711 TOPOJCKUX MM CETBCKUX
KUBOTHBIX). BeO-kamepwi». HMccnenoBarenbekass pabota «PacrpocTpaHeHue BHUIOB-
CUHAHTPOIOB B HAIIEHl MECTHOCTH».

4. Yenoeek 6 rncuznu pacmenuit u xcusomnwvix? (6 uacos)

AnTponorensie phaktopsl. [IpaBna u, 4To NEPBOOBITHBIE JIOH KUIU B TAPMOHUU
¢ npupojioi. OJIOMallIHUBAaHUE U MPUPYUYECHUE KUBOTHBIX U pacTeHUU. 3aueM cracarb
BBIMUPAIOIIUE BUIBI, KaK 3TO nAenarb. KynbTypHblE pacTeHUss U UX JIUKHUE TPEIAKH.
[Touemy BakHO WX COXpaHATh. Pa3Ho0Opa3ue KyJIbTYpPHBIX PACTEHUH M UX 3HAYCHUE B
XKU3HU yenoBeka. KpacHas kuura Baieid Teppuropun. Ocodo oxpaHseMble TEpPUTOPUH,
3anmoBenHuKu Poccum u mupa. Ilpaktudeckas paborta «Pa3sHooOpasue KyIbTYpHBIX
PACTEHUM B BAILIEM PETUOHE).

UccnenoBarensckas pabota «BnusHue aHTpOoHOreHHbIX (AKTOPOB Ha pa3BUTHE
pacTeHuil B TOPOJIe/HACCIICHHOM ITYHKTE.

DOkckypeusi/mpaktuueckas padota «OOIIT B Bamem permoHe — yHHUKaJIbHBIC
00BEKTHI PUPOJIBI».

5. Ikonozuueckue nuwu (6 uacoes)

buocdepa — onHa u3 BakHeHmux o6osnouek 3emiiu. UTo Takoe «IKOJIOTHYECKHe
HUIIM» U Kak OHM Qopmupyorca? dopMupoBaHue 3HAHUM 1O OHOpPa3HOOOpa3HIO
KU3HEHHBIX  (QOopM,  TMOBEAECHYECKHX  MPHUCIOCOONCHUH,  MOoJaupUKaMoOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM ypoBHE). PacTurensHbie cooOIIecTBa U UX TUIILL. Pa3Burue
Y CMEHBI PACTUTENILHBIX COOOUIECTB.

UccnenoBarenbckue paboThl «IKOJIOTMYECKUE HUIIM BOKPYr TeOs — OIMUCaHUE
dakTopoB oOKpykarwieil cpenb». HMccinenoBarenbckue padboTel «DeHoMOTHYECKHE
HAOIOICHUSY.

Moayib «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiacchl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJICTBO: OCHOBHBIC (DaKTOPHI BBHIPAIIMBAHUS PACTCHUI.
Hctopus pa3Burus arpoxuMudeckux 3HaHui (padotel M.B. JlomoHnocosa, 1O. JIubuxa,
byccenro, B.B. [lokyuaeBa, K.A. TumupsaszeBa, I1.A. Koctsruena, JI.H. [lpgaumaukoBa
u ap.). Ilpaktnueckas pabota «bouka JInOuxay.

2. Azpomexnuueckuit 3xcnepumenm (6 uacos)

[IpaBuna NOCTAaHOBKM arpo3’KCrepuMeHToB. [locTaHOBKa HKCHEPUMEHTOB C
pacTteHussMU. BbIOOp TeMbl, COCTaBIE€HHME TUIOTE3bI, LIEIM U 3a1a4 3KCIEPUMEHTA IO
BHIPAIIMBAHUIO PACTEHUM B KOHTpoiupyeMou cpene. KoHTponu, MOBTOPHOCTH,
npoBefieHUue HKcnepuMeHTa. IlmanupoBanue »skcnepumenta. OIlleHKa pe3ylbTaTOB
skcriepuMmenTa. MccnenoBatenbekas pabota «DaxkTopbl, BAUSIONIME HA MPOpacTaHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBOEHHE TEXHOJIOTUU KPYTJIOTOJIMYHOTO BHIPAIIUBAHUS CAJIATOB U MUKPO3EICHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCJIOBHsIX. COOp YCTaHOBKM JJisi BBIPAIIUBAHMUS
pacTeHHl B KOHTPOJMPYEMBIX YCIOBUSX.
3. Poab xumuueckux znemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BbITskka. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT U pH
pactBopa. Posib XuMHUYECKUX 3JIEMEHTOB B TUTAHUH pacTeHuid. [loyueHne nurarenbHbIX
BeniecTB pacteHusaMu. [Ipakruueckas pabora «Cxembl NUTATEIbHBIX pacTBOPOB. Pacuer
1103 YIOOPEHUM U1 MUTATEIbHBIX PACTBOPOBY.

VYnoOpenus: opraHudyeckue, MHUHEpalbHble, MHUKpPOOUONOTHUYECKUe. THuIbl
NMUTaHus pacTeHuil. BosayimHoe M MHHepaibHOEe (KOPHEBOE) MHUTAaHUE PACTESHUM.
TpaHCOPT NUTATENbHBIX BEIIECTB PACTEHUI: BOCXOASLIMA W HUCXOASIIUNA TOK.
Baxmneimue kamuiinele, GochopHble U a30THBIE yaoOpeHus, ux cpoiictBa. [Ipocteie u
cnoxHble ynoopenus. Ilpakrtuueckas pabora «lIpaBuna cmemuBaHus yIOOpEeHUI
[IpakTuueckas padota «lluTanue pacTeHuii: TEXHOJIOTUS PUTOTOBICHUS MMUTATEIbHBIX
pPacTBOPOB JJIsl PA3HBIX KYJIBTYp».

PocT u pa3BuTHE pacTEHWi: 3Tambl OHTOT€HE3a, (PAKTOPbI, BIUSAIOLIME HA POCT
pacTeHuil: CBET, rycToTa MOCa/loK, NuTanue, cyocrpar. [Ipakrtuyeckas pabota
«MOHUTOPUHT MHHEPAJILHOTO TMUTAHUS PACTECHUI».

OcoOeHHOCTH MNHUTAaHUS PACTEHUU a30TOM. A30T M €ro 3HayeHUE B KU3HU
pactenuii. opmbl a30Ta U UX MPEBPAILIECHUE B TTOYBE.

Hctounuku Gpocdopa ans pactenus. 3HaueHue pochopcoaepkaimx cCoeTMHEHU M
B KJieTke. Posib Makpospruueckux coeanHeHuit gpocdopa B sHepreTuyeckoM oOMEHe.

Bnusnue xamusi Ha Qu3nueckue CBOMCTBA NPOTOIJIAa3Mbl, Ha (QEPMEHTHI
yTIEBOIOPOTHOTO 0OMeHa, cuHTe3 0enkoB U Ap. Ponb kamus B moaaep>kaHuu MOHHOTO
OaylaHca B TKaHSX, B IIPOIIECCAX CaMOPETYIIALMU.

PerynsatopHas u CTpyKTypooOpa3oBareibHass pOJib Kajblus. YuyacTHe B
00pa30BaHUU KJIETOYHOW CTEHKH, MOAJEPKAHUU CTPYKTYPhl MEMOpaH U PEryJsius UX
IPOHMIIAEMOCTH.

3HaueHue MarHusg B MeTa0oJu3Me pacTeHuil. MarHuil B coctaBe xJopoduiuia,
CXOJICTBO XJIOpOGMIJIa U TeMOTrJOo0MHA KaK CBUIECTEIBCTBO €IMHCTBA OPTaHUYECKOTO
MHpA.

Cepa u ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3aliu KIETKH,
y4acTHE B OKUCIIUTEIbHO-BOCCTAHOBUTEJBHBIX PEAKIIUIX.

MukposnemenTol. IlpeacraBieHuss o poau MHKPO3JIEMEHTOB B MeTabOJIU3Me
pactenuii. OCOOEHHOCTH TOCTYIUICHUST MHUKPOAJIEMEHTOB B pacTeHus. CHHEprusMm u
AQHTaroOHU3M 3JIEMEHTOB MUTAHUS PACTEHUM.

PactutenbHass MUarHOCTMKA W METOJbl WACHTU(PUKAIIUM HEJ0CTaTKa/U30bITKa
aneMeHToB nuTanus. [Ipaktuueckas pabota «PacturenbHas NHAarHOCTHUKAY.

Hccnenoparenbckas padorta «OLeHKa COCTOSIHUSI KOMHATHBIX pAaCTeHUH, pacTeHU N
Ha IIKOJLHOW TEPPUTOPHM, YCTAHOBKA MPUYMH MATOJIOTMUYECKUX COCTOSHHUM (TIpu



HATUY UK ).
HccnenoBarensckas pabota «OlleHKa BIMSHUS Pa3IUMYHBIX JJIEMEHTOB Ha
COCTOSIHME PacTeHH (COCTaBJICHHUE PAa3IMYHBIX MOJAKOPMOK)».

4. Pezynamopwul pocma pacmenuii. 3awuma pacmenuii (4 uaca)

[lonsitue o perymsTopax pocta pacreHnii. CTUMYJISITOPBI pocTa — (PUTOTOPMOHBI
(aykcuHBI, THOOEpENIUHBI, IMTOKUHUHBI). MHrHOUTOpHI pocTa pacteHuii: 1. mpupoaHbie
(abcun30Bass KUCIOTa W HEKOTOpbIE (PEHOBHBIC BeElIecTBa (MKyMapoBas, KOpHUYHAs,
CUIMIIWIOBAsT K-ThI), 2. CUHTETHYECKHE (MOP(AKTHHBI, peTapJaHThbl, Ie(OTHUAHTHI,
JECUKAHTBI, repOounuabsl). OUTOMOHUTOPUHI U OICHKA COCTOSIHUA PACTCHUI.
CoBpemenHble cniocoObl MoHUTOpHUHTA. [IpakTuueckas padota «OUTOMOHUTOPUHT U
OIIeHKa COCTOsIHUS pacTeHuil. COBpeMEHHbIE CIIOCOOBI MOHUTOPUHTA.

Hccnenosarensckas padota «BrnusHue rerepoaykcuHa Ha mpopacranue (pocT Ha
Pa3HbIX CTaIUAX, B Pa3HBIX YCIOBUAX) PAIAYHBIX PACTECHUID.

3ammra pacTteHuil OoT BpeauTened: ocHOBbI Onomerona. [IpakTuueckas pabota
«MHCekTapuu: TpaBWia U yCIOBUS pa3BECHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuas, necuanasn u noueeHHas Kyabmypbol, UX RPUMEHEHUE 6 8bIPAUUCAHUU
pacmenuii. Quzuonozun pacmenuii (8 uacos)

BonHasi, mecyaHas ¥ MOYBEHHAs KyJbTYpPbhl, MX NPUMEHECHHE B BBIpAIIMBAHUU
pactenuil. [IpoBenenne BoIbI B KOpHE U cTeOne pacteHuil. [Ipaktnueckas paborta
«KopneBoe naBineHue».

BoaHbIli pekuM pacTeHUU: CTPOCHHE YCTHUIl: (PAKTOPHI, BIHUSAIOIMINE HA WX
PACKpBITHE U 3aKphITHE. 3HAYCHUE MEXaHU3Ma PeTyJISIIMU UCTIApEHUS BIaru pacTeHUEM.
[lpaktuueckas pabora «lIpuroroBneHue mnpenapara yCTbULl METOJOM CIIETIKA».

Hccnenosarensckue palboThl: «BiusHHE yCIOBUN cOJep:KaHHMS pacTeHUHd Ha
KOJIMYECTBO YCTHUIIY.

@DoTOCHHTE3 — YHUKaJIbHBIN mpoliecc pacTeHuid. TemHOBas M cBeToBast (asbl
¢doTocunTe3a. 3HaueHue (QOTOCHMHTE3A JJIS KUBBIX OpraHu3MoB. [IpakTuueckas pabota
«DyHKIIMOHATIbHASL ~ UATHOCTUKA PACTEHHUH MO  aKTUBHOCTH  XJOPOIUIACTOB)
UccnenoBarensckas pabdora «Omnpenenenue xmopodmwmuia A wu b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTeHUN U (AKTOPOB, BIUAIONINX HA HEEH.

@DakTOphl pOCTa pacTeHUM: BO3AYX W ajpauus. [log3zeMHoe bIXaHUE pacTEHUN:
COCTaB TMOYBEHHOTO BO3AyXa, Tra3oo0MeH. ['a3ooOMmeH mipu OECIOYBEHHOM
BbIpamuBanuu. I[lpakrtuueckas pabora «Ansparus, CO2 u O2. JIpixaHue pacTeHUN.
[Ipaktuueckas padbota «/[pIxaHue pacTeHU: OlleHKa UHTEHCUBHOCTH JIbIXaHUsI PACTEHUI
U IJIOJIOBY.

UccnenoBarensckue paboThl: «BnusHue crnocoba BeIpanmuBaHusi (cocraBa
NMUTATEIILHOW CMECH, CXEMbl BHECEHHSI) HA POCT M PA3BUTHUS PA3IMYHBIX PACTEHUII.



6. Kynomypnuvie pacmenusa. Coepemennsie acnekmul ceaexkyuu (20 uacog)

Kak denoBek cran wmcnosib3oBarh pacTeHuss? CBSA3b pa3BUTHS LIMBUIM3ALUU
YeJI0BEKa U OJOMallHMBaHusA pacteHui. Jlomectukamusa. Juckyccusa «Jlomectukanus,
BCE JIM PpACTEHUS M JKUBOTHBIC, KOTOPbHIE JKHUBYT PSJOM C YEJIOBEKOM UM
0JIOMAIIHUBAIOTCS? MOXHO JIM CUMTATh TapakaHa OJOMAIIHEHHBIM KUBOTHBIM ?»

HacnenctBeHHOCTh U UI3MEHYUMBOCTH — OCHOBHBIE CBOWCTBA UBBIX OPTraHU3MOB.
N3menunBocth. Buabl u3meHunBocTh. [lpaktuueckas pabora «MoaudukamnmnoHHas
U3MEHUYUBOCThH (JIMCThSI, UTOJKUA C OJHOTO JEPEBa)».

['en — MarepualibHBIA HOCUTEIb HACJEIACTBEHHOCTH U  HU3MEHUYHMBOCTH.
HyxnennoBslie kucinoThl. Jlokamu3amnus TeHETUYECKOIO Marepuasa B KieTke. JleneHue
kietok. Perukanus JJHK. OcHoBHast jorma MoJieKyJisipHOU Ouosioruu. TpaHncKpumius.
Tpancmsanus. Myranuu. [Ipaktudeckas padora «['eH — HHCTPYKIHS IO COOpPKE KJIETKHU
(Ha Oucepe miau KOHCTpyKkTOope)». Ilpakruueckas pabora «Myramus Ha OyTepOpoje
(Jr000# 00BEKT M3 MpeAbIAyIIeH padoThl, IIe M3MEHEHHE WHCTPYKIMH TPHUBEAET K
M3MEHEHHIO BHEIIHETO BUAA 0OBEKTa)».

DddexkT OYTHIIOYHOTO TOPJBIIIKA W TeHETHYEeCKOoe paszHooOpaszme. UTo Takoe
reHOaHk? 3ayeM COXpaHATh T'C€HETUYECKHE pecypchl pacTeHui? OCHOBHBIE CIIOCOOBI
COXpaHCHHUS TEHETHYCCKUX PECypcoB pacTeHuid (ex situ u in Situ).

3nauenne pabor H.M. BaBunoBa. 3akoH romosoruueckux psaoB. LleHTps
MPOUCXOXKAECHUS KyJIbTypHbIx pacteHuii H.M. BasunoBa u ILM. JKykosckoro.
[paktuueckas padota o rpynnam «OTKyna Ha HAIIMX CTOJIaX (PYKTHY/OBOIIN/3TAKID.

OcHoBHble MeTonnl cenekiuu. [ubpunuzamus. Dopmbl oTd60pa. OCHOBHBIE
HAMpaBJICHUS CENEKIMHU: YIYYIICHUE YPOXKANHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotuueckuMm (paxropam. Ilpaktuueckas padota «BbipamuBaem ropox. Kak mposectu
CKpEILUBAHUE Y TOPOXay.

Ecte 1 xu3Hp B mpoOupke? bBuoTexHOJIOTHS KyJIbTYPHBIX pPacTEHHIA.
UccnenoBarensckas paborta «BelpamuBaHue pacteHUd B HpoOUpKe» (MOXKHO
BOCIIOJI30BATHCSl  PE3yJbTaTaMH NPEAbAYIINX SKCIEPUMEHTOB II0 COCTaBJICHUIO
MUTATENbHBIX PACTBOPOB JJIsI PACTCHHUIN).

Kak  demoBek  moker  moauduumpoBaTh  pacteHus?  ['eHeTmyeckoe
penaktupoBanue.  CoBpeMEHHBIE  TOAXOJbl W JIOCTHKEHHS  T€HETHYECKOTO
penaktupoBanusi  pacteHuid.  [IpakTtuueckas  pabora  «['€HOMHBIE  HOMXHHUIIBI
(MonemupoBanue padotel cucteMbl CRISP-Cas).

7. Pacmumenvhnas npoodykuus. (8 uacoes)
Hanzemubie u moa3emHubie opraHbl pacreHuil. [loGer u BUAOM3MEHEHHBINH MOOET
pactenuil. CriocoObl pa3MHOKEHHS PACTEHUI.
[lonatre o0 KkayecTBe MNPOAYKTOB muTaHus. [IpoOiieMbl  KOHKYypeHIMH

OTCUCCTBCHHLIX IMPOAYKTOB IMMTAHHUA C UMIIOPTHBIMHU. Jlorucruka AOCTAaBKU U CPpCACTBA



COXpaHeHHs TMpOoAYKTOB mutaHus. I[lpaktuueckas pabora «llpenenbHo momycTUMBbIE
xkoHneHtpauuu (IIJAK) u metonpl KoHTposst 6€30MacHOCTU PACTUTENBbHBIX MPOAYKTOB
UTAHUS.

Mukpo3eneHs: MoJIe3HOCTh U TexHoyorus. MccenenoBarenbckas padora «OrnieHka
Ka4yecTBa BBIPAIICHHOW MUKpO3eJIeHn» (100 cBOs, MO0 W3 Mara3smHa).

XAMHUYECKUN aHaIu3 NPOTYKIHH. OcHOBBI CIEKTPOPOTOMETPHUH.
[Torenmmomerpus. Xpomarorpadus. [Ipakruueckas padota «MeToabl OIIEHKH KayeCcTBa
pPaCTUTENbHON NPOAYKLMU: XpAaHEHHE U COXPAHHOCTh NHMTATENIbHBIX BEIIECTB» (110
JOCTYITHOMY O0OOPYOBAaHHMIO).

Hccnenosarensckas padbora «Omnpenenenne ButamuHa C MeTOIOM OOpaTHOTO
TUTPOBAHUS B IUIOJAX Ha pa3HOM Cpoke (crocobe) XpaHeHUs.

Moayab «buorexnosorus» 7-8 kiaccol (68 yacos)
1. Buomexnonozus (4 uaca)

[lonsaTre OWMOTEXHONOTHH. 3a4eM 4YEIOBEKY OHOTEXHOJOTMH, B 4YeM UX
NPEUMYIIECTBO Mepesl XUMHUYECKUM CUHTE30M. OCHOBHbIE OMO0OBEKTH OMOTEXHOJIOTUH
MPOMBIIIIEHHbIE MUKPOOPTaHU3Mbl, KJIETKH U TKaHHU PACTEHUM, )KUBOTHBIX M YEJIOBEKA,
Oouokaramm3aropbl. llpaktuueckas pabora «lIpumepsl mpuMeHEHHUS OHOJOTUYECKUX
00BEKTOB B TBOEH KUZHIY.

Celppe 1711 OMOCHMHTE3a U OLIEHKa ero OuoJIorMyecKoi 1eHHOCTH. OCHOBHBIC
UCTOYHUKU yTiepoaa, azora, ¢dochopa, MHUKpodneMeHToB. McciaemoBaHue HOBBIX
UCTOUYHUKOB CBIpbsI (BKJIIOUAsi BOIPOCHI €0 MpeABapUTEIbHOM 00paboTKH), pa3paboTka
HOBBIX TMHTATEIBHBIX CPENl, B TOM YHUCIIE BKJIIOYAIONIUX OHOCTUMYJSITOPHI U APYTHeE
AJIEMEHTHI YNPaBIE€HUS U ONTUMHU3ALNK IpoLEeccoB OMOcHHTe3a. MeTo bl ONTUMHU3aLNU
MUTATENbHBIX CpPEl.

2. Mukpoouonozusn (12 uacoes)

[lomoxkxeHne TMPOKApHMOTOB B CHCTeMe opraHudeckoro wmupa. CrpoeHue
O0aktepuansHo¥ kieTku. Knaccudukamms 6axkrepuit. Mopdomnorus 6akrepuii. [IpocTrie
U CIIO)KHBIE METOJbl OKpamuBaHusi Oakrtepuil. duszmosiorus OakTepuil: NHUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO € IOMEHOM Apxeu (3KCTpeMO(UIbHOCTD,
0COOEHHOCTH cTpoeHusl kieTkH). JlabopatopHasa padbora « DUKCUPOBAHHBIE NPENAPATHI
Oaktepuil. Ormpenenenne (OpPMbI MPEANOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCMOJIb3Ys TPOCTOM MeTon okpackw» JlaboparopHas pabora «OmnpeneneHue Tuma
KJIETOYHOW CTEHKH METOJIOM OKpaliuBaHus 1o ['pamy» (Mpu HATMUWK pEaKTHUBOB).

MosnouHokuCcIOE U cHUpToBOE OpokeHue. POoTOTpodHBIE U XEeMOTpO(dHbIE
Oaktepun.  KuwHermdeckoe  ommcaHue  Tpolecca  pocTa  MHKPOOPTAaHU3MOB.
OKCHOHEHLMadbHAst  MoJeldb  pocta. Kunermka rulenmm  MUKPOOPTaHU3MOB.
JlaGopaTtopHas paborta «lIpuroToBiieHre NPUKU3HEHHBIX NPENApaToB MOJOYHOKHCIIBIX
OakTepuii».



[Tarorennbie OakTepun. YymMHas majoyka u 4epHasi CMepTh, OOTYJIM3M, CTOJOHAK,
TyOepkyne3. Hctopust 60pbObl ¢ OakTepuaibibiMu MHpeKusiMu. JIabopaTopHas paboTa
«IloceB cMbiBa ¢ pyk Ha vamku [letpu». JlaboparopHas paborta «Beinenenue unuctoi
KyJdbTypbl OakTepuil. Meton pasBeaeHuid. MeToJ HCTOLIAIONIETO  MITPUXAX.
JlaboparopHass pabora «Mopdonoruyeckass XapakTEPUCTUKA BBIICICHHOW YHUCTOU
KYJIETYpBI: XapaKTepUCTUKA KOJIOHUH, (popMa OaKTepui, TUIl KIETOYHON CTEHKW».

BoitHa 6ecKOHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl IeUCTBUM
aHTUOMOTUKOB. MeXKieTouHass KOMMYHUKauus Oaktepuil. UYyBcTBO KBOpyMma.
JlaboparopHass pabotra «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha damike 0e3 u ¢
nobasneHus antTuOMoTUKOB» lccnenoBarennckas pabdora «llorck MHKpOOPTraHHU3MOB
00J1aJa0MX aHTarOHUCTUYECKON aKTUBHOCTBION.

[lpumenenune Oaktepuii dYenoBekoM. KuHermueckoe omnucaHue OHOCHHTE3a
OPOJYKTOB MHUKpOOpTraHu3MaMu. bakTepuu, KOTOpbhle MOTYT paszjaraTh IUIACTHUK.
Hccnenoarenbckas paboTa «BelieneHne MOJOUYHOKUCIBIX OaKTEpUH, UCCIEA0OBAHUE UX
AKTUBHOCTI.

MukpoopraiuzMsbl B arpoOMoTexHOJI0OTHH. VICKyCCTBEHHbBIE acCOLMAlMU paCTeHU I
¢ Mukpoopranusmamu. MccnenoBarenbckas pabota «Beiienenue OakTepuil MoJie3HbIX
IUJISL pACTEHUI.

3. Jykapuomuueckue opeanuimvl 6 OuomexHonocuu (niecHeevie puobl,
oposicxcu, eooopocau) (12 uacos)

[TnecHeBbie TPHUOBI MIPOAYIIEHTHI OMOJIOTHYECKH AKTUBHBIX BEIIECTB.

OO6mras xapakTepUCTUKA JpOxKeld caxapomulleToB. Mcropus ucmosib30BaHUS
JIPOXOKEH B TPAJUIIMOHHON OMOTEXHONOTUH. TEXHOJIOTHU BUHOACIHS U XJIeOOTeueH s,
CHelMaTu3UpOBaHHbIE pachl Apoxokend. Metabonusm aposxoked. Peaknus crnupToBOTO
Opoxenusi. JlaboparopHas pabdora «llogcuer kimerok apoxokedt B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyeHUE TPOJYKTOB CIIUPTOBOTO OPOXKEHUS: STUIOBOTO
coupTa U YIJIEKHCJIoro raza». lloaydyeHue BTOPHUYHBIX META0OJMUTOB B JIPOXOKAX.
Jposxoku Kak mpoaylieHThl 6noTorums. [loydeHue 1meneBbix OEIKOB B IPOKKAX.

Oco0eHHOCTH BETeTaTUBHOIO U MOJIOBOTO Pa3MHOXEHUS Y JPOACKEH, 3HAUeHUE
U3Y4YEHHUsS] MUTO3a M UWTOKWHE3a JJs ONTUMHU3ALMKU MPOLECCOB KyJIbTUBUPOBAHUSA
JIPOMKKEBBIX ITAMMOB, TIOHUMAHUSI IPUYUH MATOT€HHOCTH APOXKEH U TpulOB, MoUCKa
MUIIEHEH (QYHTUIUMAOB ©  pa3paOOTKHM  HOBBIX JIEKAPCTBEHHBIX  IpEnapaToB.
JlabopatopHass pabora «HabmrogeHue  pa3MHOXEHUS  JIPOXIKEBBIX  KIETOK.
[Mpaktuueckass pabota «llomydeHue TBopora u kedupa Ha OCHOBE MOJOUHOKHCIIBIX
Oakrtepuit». [lpaktnueckas pabota «OCHOBHBIE BHIBI KBaca U UX XapaKTEPUCTUKA»
«poAoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHsIEMbIE IJisi TPOU3BOJACTBA KBacay.
[Ipaktuueckass pabota «CpaBHUTEIbHBI aHAIU3 Pa3BUTHUS JIPOXOKEH B adpOOHBIX U
aHaYPOOHBIX  yclmoBHsIX». IlpakThyeckas pabota «MeToabl OIIGHKH CBOWCTB



xJIe0oMeKapHbIX Jpoiokel. OCOOEHHOCTH TPUMEHEHHUS MPECCOBAHHBIX, CYIICHBIX U
WHCTAaHTHBIX Jpoxokeit». MccnenoBarenbckas padora «BiusHue (GU3NMKO-XUMUYECKUX
(GakTOpOB Ha KauecTBO OMOTEXHOJOTHMYECKOW MpoayKimu (KBac, kepup, chlp, xjied u
Ip.)».

Bopopocnu — nepcneKTUBHBIN OOBEKT ISl MPOU3ZBOJACTBA O€JIKa M YIJIEBOJIOB.
buorexHonornueckre METOJbl OYUCTKU TBEPABIX, KUIKUX OTXOJOB M Ta3000pa3HBIX
0TX0A0B Mpou3BoAcTB. CTouHble BOABL. CXE€MBbl OUYMCTKH. BHOQUIBTPHI, a’3pOTEHKH,
METAaHTECHKH, OKCHUTEHKH. AKTHBHBIMI HWJ U BXOJAIIHNE B HEr0 MHUKPOOPTAHU3MBIL
Hcnons3oBanue BOAOpOCHEH B OUHUCTKE CTOUYHBIX BoJA. MccnmenoBarenbckas padoTta
«Bmusiare pusnko-xummdeckux ¢paxtopoB Ha poct Bomopociu (Chlorella vulgaris).

4. Hacneocmeennasn ungopmauyus (8 uacos)

HacnencTBeHHOCTh U M3MEHYHBOCTh — OCHOBHBIE CBOWCTBA JKUBBIX OPTaHU3MOB.
N3menuuBocts. Bunbl u3menumBocTh. [lpaktuueckas pabora «MoaudukannoHHas
U3MEHYUBOCTh (JIUCThS, UTOJIKK C OJTHOTO JIEPEBA)».

['en — MarepualibHBIA HOCUTEIb HACJECIACTBEHHOCTH U  HM3MEHUYHMBOCTH.
HyxnennoBble kucnoThl. JIokann3anus r€HETUYECKOIO Marepualia B KieTke. Jlemenue
kieTok. Permukanus JJTHK. OcHoBHas 1orma MoJsieKyJIsipHOM Onosoruu. TpaHCKpUIIIUS.
Tpancmsamus. Myranuu. [Ipaktudeckas padora «I'eH — HHCTPYKIHS IO COOpPKE KJIETKHU
(Ha Oucepe wiam kKoHcTpykTope)». Ilpaktuueckas pabdora «Myrauus Ha OyrepOpone
(;m000# 00BEeKT W3 Tmpenbinyuield padoThl, Tle U3MEHEHHE MHCTPYKUHMU TPHUBEIET K
U3MEHEHUIO BHEUIHETrO BUAA 00BEKTa)».

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHudeckoro mupa. CTpyKTypa U XUMUY eCKU I
coctaB BupycoB. Kiaccudukanus BupycoB. Penpoaykius BupycoB. IIpocMmoTtp
JOKYMEHTAJILHOTO (uiIbMa O BUpPYyCax.

Bupycsl - Bo30ynurenu nHpekunoHHbIX 0one3neil. OnkoBupycsl. bakrepuodaru:
CTpOCHHE, CBOWCTBa, mNpuMmeHeHue. IIpakrtmueckas pabora. «MeToa pas3BeneHUN
[lpakTtuueckas pabota. «TuTpoBaHue GaKTepruoQaroBy.

buonornueckue meroabl 00pHOBI ¢ BUPYCAMH.

6. I'ennasn unscenepus u ouomexnonozuu. (8 uacos)

OcHoBbl TeHHOU umxkeHepun. BekTopa. Crneununduueckue hepMeHTHl OaKTepuil.
[lpakTnueckass pabora «IDHIOHYKIIE€a3bl pPECTPUKIUU (paboTa € HYKICOTHIHBIMU
MOCJIEIOBATEIbHOCTAMHU Ha Oymare)y.

buoTtexnonoruu npoaykuuu 6€i1KoB B OaKTepUalibHbIX KynbTypax. JlocTmxkeHus
T€HHOM MHXXEHEpUH U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema ananTMBHOTO WMMYHHTETa OakTepuil W apxeil.



[pakTrueckas padota «I'ennbie HOHUIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I'MO. Meroas! nonyyenuss I'MO. Urpa-auckyccust «Bpdrpail TpaHT Ha CO34aHUE
I'MO».

7. Buomexnonozuu 6 scueomnosoocmee (8 uacos)

JloMecTHKanusi OCHOBHBIE JOMAIIIHUE KMBOTHBIC; COBPEMEHHBIC dKCIIEpUMEHTaX
0 JOMECTHUKAIIUM KUBOTHBIX (JIUCHUIIA, HOPKA M JAP. — SKCHEPUMEHTHI HAYYHOU IIKOJIBI
akanemuka benseBa). [duckyccust «/lomecTukanus, Bce JM pacTeHUs U KUBOTHEHIC,
KOTOpBIE JKUBYT PSAJOM C YEJIOBEKOM UM OJIOMAIIHUBAIOTCA? MOXKHO JM CUYHTATh
TapakaHa OJOMAaITHEHHBIM >KHBOTHBIM 7.

CoBpeMeHHBIE METOABl B JKMBOTHOBOJCTBE: TPAHCIJIAHTAIUS ASMOPHOHOB,
XUMEpHBIE  JKMBOTHBIC, KJIOHMpoBaHue. IIpakTuueckas pabdora «Meroauka
KJIOHMPOBaHUS (MOJEIUPOBaHNE HA Oymare).

OcHoOBHBIE OOJIC3HM JKMBOTHBIX W POJb MAaTOTEHHBIX MHUKPOOPTaHH3MOB U
Napa3uToB B Pa3BUTUHU 3a00JIEBaHUH JIOMAIIHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOMOHTOB B OpTraHM3Me JKMBOTHBIX. [loI0KUTEIBHOE
¥ M000YHOE (OTPHUIIATEIbHOE) BO3ICMCTBUM aHTUO MOTUKOB Ha OPraHU3M B XOJI€ JieU CHUS
KUBOTHBIX; II€JIM U 33Ja4¥ BETEpPUHAPUU. DBHUOTEXHOJOTHS KOPMOBBIX IpeEnapaToB.
[TpakTtuueckas pabota «CocTaBjieHHE palliOHA MUTAHUS KUBOTHOTO, PAcYeT pPacXoJ0B
Ha coxepxaHue». MccmemoBarenbckas padota «OlleHKa KadyecTBa MOJOYHOM
TIPOTYKITAN.

8. Buomexnonozuu 6 pacmenuesoocmee (10 uacoe)

OcHoBHble MeTOnbl ceiekuuu. [ubpunuzanusi. dopmbl orGopa. OCHOBHBIE
HANPaBJICHUSI CEJICKIUU: YIYUIIEHUE YPOKAUHOCTHU, YCTOUYUBOCTH K OHMOTUYECKUM H
abuotudeckuM ¢akropam. IIpakrudeckas padbota «BripamuBaem ropox. Kak nposectu
CKpELIMBAaHUE y TOPOXa».

OCHOBHBIE TOJXOJbl CENEKIUU U OUOTEXHOJOTUU KYJIbTYPHBIX PaCTEHUH,
I'uOpuauzanus, oTHaNeHHas THOpUAW3AIMSA, WCKYCCTBEHHBIH OTOOp, TeTepo3uC,
TpaHchopmalus, MyTareHe3, FeHETUUECKOe pefaakTupoBanue). Mcrtopus cenekuuu B
Poccun u Mupe, ucropus pasBuUTHSA BAXKHEHUIIUX COPTOB KYJIBTYPHBIX PACTEHUU.

Kak genoBek Mmoxetr MmoauduuupoBars pacteHus? ['eHHass HHXEeHEpHUsl pacTeHU:
Yro Takoe reHeTHYecKas HWHXKEHEpHs pacTreHuil. TpaHcreHHele pacreHus. MeToabl
nosydenusi. OOpa3oBaHue omyxoJiel y pacTeHuil. ArpoOaktepualibHas TpanchopMarius :
Ti-nnazmugblL. I'enbr T-THK. MoneKkynsIpHO-T€HETHUECKU E MEXaHU3M bl
Tpanchopmanuu. ['enernyeckoe penaktupoBanue. CoBpeMEHHbIE MOAXOAbl U
JOCTWKEHUS TEHETUYECKOTO pemakTupoBaHus pacteHuid. [IpakTuueckas padora
«['eHOMHBIC HOXHUIIBI (MoaenupoBanue padoTel cucteMbl CRISP-Cas).

Ectb mu  xu3Hp B mnpoOupke? bBHOTEXHONOTHS KYyJIbTYPHBIX pPacTEHHUU.



UccnenoBarensckas pabota «BrlpamuBanue pactenuidi B mnpoOupke  (MOXKHO
BOCIIOJIB30BAThCSl  PE3YJAbTATaMH NPEABAYIINX SKCIEPUMEHTOB IO COCTAaBJIEHUIO
IUTATENbHBIX PACTBOPOB JJISI PACTEHUI)».

Mopyab «MoJieky/isipHble 0CHOBBI Gu3nosiorun u ¢papmakoorum» 9 kiaace
(68 uacos)

1. @usuonozuueckas xumusn. (20 uacoe)

Beenenue. buorennsie snemenTsl: opranorensl: O, C, N, H. AxtuBHbie QopMbI
KHUCIIOPOJa, UX MOJTyYEHUE, HEeUTpam3arusl.

MaxkponieMeHThI: TIPOICHT COJIEPXKAHUSA B OPTaHU3ME, BBITIOJHsIEMas (PYHKIHSA,
cojepkaHue B mponaykrax nuranus. Ca2+ - cBs3bIBaroniue OCIKH, JCTIOHUPOBAHUE
KaJIbLIUS, PETyJISiLUSl YPOBHS KajbIMsl B OpraHrM3Me: TOPMOHBI Mouek. Mg — cTpoeHue
xJopoduiia, €ro akTUBALUA COJTHEYHOM dHEpPTrHUeH.

MukposJeMeHTbI: B KakMX MOJEKyJax coJepikKaTcs, BbINIOJHsAeMas (GyHKIMS,
coJiepKaHue B MPOJyKTax nutanus. [locnencTBusi nepeao3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBauBaemble THUIIBI COEJUHEHHH Kene3a. [ eMONmpOTeHHBI, TeMOI[MAHUH,
muroxpoMbl. CU — ycBOeHHME U TpaHCIOPT Meau. benkw, coaepkampue Melb.
[Maronoruueckue cunapombl Menke u BunbcoHa, CBsi3aHHBIE ¢ METa0OIM3MOM MEH.

TokcuuHble 37eMeHTHl [lepHoaMYecKkord CHUCTEMBI Ui OpraHu3Ma. BrumsiHue
HEJ0CTaTKa MAKpO U MUKPOIJIEMEHTOB Ha >KMBbIE OPraHU3MBbI.

HccnenoBarensckast ~ pabotra  «KoymdyecTBeHHas  OLIEHKAa  COJEpPKAHUS
MUKPOSJIEMEHTOB WM BUTAMUHOB B MUILEBBIX MPOTYKTaX)»

Kupsl. 3a00€BaHNs YEIOBEKA, CBA3aHHBIE C HAPYIICHUSMU >KUPOBOTO OOMEHA.
JAuncnunuaemun.

VYrneBonbl. 3a00neBaHUs YENOBEKA, CBsI3aHHBIE C HAPYIICHUSIMHU YIJIEBOJIHOTO
oomena. CaxapHblii 1uader.

benku. Ctpoenue. 3a00sieBaHus Y€I0BEKa, CBA3aHHbBIE C HAPYIIEHUAMU OEITKOBOTO
oomena. Oynkiuu 6enkoB. Depmentsl. Mexanusm aeictBus. Kiaccosl pepmMeHTaTUBHBIX
peakuuii. Kodepmentsl. I[lpakrtuueckoe 3ansTne «KadecTBeHHBIE peakuu Ha
opraHudeckue Moyekyibsl». IIpaktudyeckoe 3anstue «/leHarypauust OeaKOB»
[IpakTrueckoe 3ansTHe «/3yueHrne aKTUBHOCTU aMUJIa3by.

BuramMunsb! )xupopacTBopuMbIe, BogopacTBopumMsbie. [IpeBpalieHue BUTAMUHOB B
aKkTUBHbBIE (OPMBI KOHEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIIBI META0OJMUYECKUX peakiuil. buosHepreTuueckue MpoIECCHI.
I'mukonus. Hukn Kpebea. Ilens nmepenoca anexkTpoHOB. OKHCIEHUE KUPHBIX KHUCIOT.
Karabanu3sm amuHokucnot. I'mokoneorene3. CHHTE3 yYrieBOAOB, OEIKOB, >XHUPOB.
Merabomuruueckue 3aboseBanus. [Ipaktuueckoe 3anstue «PermeHue 3agad  Ha
SHEPIeTHUECKUI 0OMEH».

Knerka. Ilonsitue memOpanbl. @yHkiun mMemOpaH. Bunbl TpaHcopTa B KIIETKY.



MemOpannbie opraHouabl. 3a0oJeBaHUs CBSI3aHHBIE C HapyIIEHHEM pabOThI
MEMOpaHHbIX OpraHeily, 00Je3HH HAKOIUIEHUS. THUIBI KOHTAKTOB MEXIY KJIETKaMU.
3Ha4YeHUE MEXKKIETOYHON KOMMYHHUKALUMM IJs1 300pOBbA opranusma. IIpakrtmueckoe
3anaTHe «Jlnanu3 (kieTouka Tpayoe)y.

Anpo. VYpoBHM  YNAakOBKM  XpoMmaTuHa.  XPOMOCOMHBIE  TEPPUTOPHHU.
HememMOpaHHble OpraHOMIBI.

2. Monexynapuas ouonozus. (20 uacos)

OcCHOBHBIE BEXM PAa3BUTHUS MOJIEKYJIAPHOU OHUOIOTHH.

HyknennoBble kuciaoTbl. OCHOBHBIC MPUHIUIBI cTpoeHus. [IpakTuueckas pabota
«Boinenenne JIHK w3 Oanana». Ilpaktuueckas pabora «Monens J[HK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kauectBa mnpemnaparoB JHK ¢ momomibio
cnekTpodoToMeTpun» (MPU HATMIUU 000PYTOBAHUA).

Marpuunbie cuHTE3bl. Perummkanuss — OCHOBA KJIETOYHOTrO AeyeHus. [IpuHuumnsl
permnukanuu. [Ipaktudeckas padorta «PermmkaruBHas MaliuHa (MTpa-IeMOHCTPALIMS ).
IIpaktryeckas pabdota «[1P (Momens ammmudukanus Ha Oymare)y.

MyTtarmuu. Uto Be3biBaeT udmeHeHus B crpoennu JJHK. [lpuHmuns! penapamuu.

Tpanckpunuus. Ilpaktuyeckas pabdorta «Cuna mpomMoTopay.

I'enernueckmii kon. IlpakTuueckas pabora «PemeHue 3amad Ha TEHETUYECKHUI
koq» Tpancmsiuus. [lpaktudeckas padorta «DoaauHr OEIKOBY.

Opranuzanus reHoMa BUPYCOB I[IpOTHBOBUpYCHBIE CpEACTBA, MEXaHU3MBI HX
JEUCTBUS.

Opranu3zanus reHoma OakTepuii AHTHOAKTEpHATLHBIC npenaparhl.
UccnenoBarensckas pabota «PacnpocTpaneHue aHTHOUOTUKOPE3UCTEHTHBIX OaKTEpHiDy

Opranmzanus reHoMa »3yKapuoT ['eHomHOe penmakthpoBanue. [IpakTuueckas
pabota «PaboTa B COBpEeMEHHBIX TI'€HETHUECKHX Oa3ax maHHbIX. IIpoBeaenme In silico
aHaJln3a MOCJeI0BATEIbHOCTEH TEHOBY.

3. @apmaxonozun (28 uacos)

[Tonsitne o nekapcrBax. [IpUHIUNBI MOAX0/a K MOUCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mmeronbl. MccnemoBarenbckas pabora «IKCIEPUMEHTHI TO
OTPE/IETICHUIO TOKCUYHOCTH BEILIECTB HA apTEMUIUIX).

ITytu BBenenus JIC. @apMakoKMHETHKA JIEKAPCTBEHHBIX BElIECTB. BcackiBaHue
(abcopO1us) ekapcTB. OCHOBHBIE MEXaHU3MBI BcachiBaHUs. TpaHCIOPT JEKAPCTBEHHBIX
BemecTB. ['eHbl u 6enku nepBoit ¢a3el 6OnoTpanchopmaruu. [lyTu BriBeneHUS JIEKapCTB
U3 oOpraHu3Ma. OKckpenuss MW dSauMuHanusa. [eHsl u  Oenku BTOpoil  (pa3bl
ouorpancopmannu. dapmakogunamuka. ['maBHoe M TOO0YHOE, PE3OPOTHUBHOE W
MECTHOE, MPsIMOE, HENPsIMOE U pedIECKTOPHOE JEHCTBUE.

Buner B3aumopeiictBusi nexkapcTB. CHHEpPTH3M W aHTAaroOHU3M IIPU COBMECTHOM



JNEUCTBUM JICKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbIN CUTHAIMHT. THUIBI KIETOYHBIX peuenTtopoB. MeMOpaHHBIE:
MOHHBIE KaHaJbl, KaTaIUTUUYECKUE U compsbkeHHble ¢ G-OenkaMu; BHYTPUKIETOUHbIE:
UTOTIIJIA3MATUYECKUE U sJIepHbIE. MeXaHU3M bl JIMTaH/-PELEITOPHOTO B3aUMOICUCTBUS.
CenleKkTUBHOCTh (M30UpATEIbHOCTh) JEWCTBUS, CBA3b «XMMHUYECKass CTPyKTypa —
dbapmMakoIoTHYeCcKass aKTUBHOCTh BEIIECTBY.

®apMakoJIOTHYECKON MOAYJSAIUA CUHANTHYECKOW XOJIMHEPTUUYECKOU TEepeIadu.
MoiekynpHBIii  MEXaHU3M JeHUCTBUS u  (apMakoJIOTUYeCKue CBOMcTBa M-
XOJIMHOOJIOKATOPOB, TaHTJINOOJIOKATOPOB u Kypapeno100HbIX CPEACTB.
dapMakoJoTUYeCcKass  PEeryJsiius  aKTUBHOCTH  aJpEHEPTUYECKOTO  CHHAICa.
AIpPEHOMUMETHKHY, aJpEHOOIOKATOphI, CUMMNATONUTUKH. [IpakTudeckas pabota
«Bnusinue anpeHanrHa Ha cepJeUHbIe COKpallleHus (MporpaMMHOE 00eCTIeuEHHUE)».

Mounekysapras ¢GapMakKoJIOTHs aHTHAUIEPTHUECKUX CpPeACTB. [ McTaMHHOBBIE
pelenToOphl: THUIBI, MOJEKYJsIpHass opraHuzanusa. CraOuinu3atopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJIIPHBI MEXaHU3M AEHUCTBUS, OCOOEHHOCTH KIIMHUYECKOTO MTPUMEHEHMUS,
TOYKHU MPUIOKEHUS JEHCTBUS UHTUOUTOPOB JUMHUIHBIX MEIUATOPOB.

MexaHu3sM JEUCTBHS M NPUMEHEHHE IPENapaToB, CTUMYJHPYIOIIUX IPOLECCHI
nMMyHUTeTa. DapMakKoJIOrMUecKass XapaKTEPUCTUKA WHTEPJIEUKHHOB: MOJyYCHHE,
MEXaHU3M JelcTBUs, npuMeHeHrne. OCHOBBI MaTo(u3noaoruu ocTpoda3zoBoro OTBETA,
Meauanus BocnajaeHus. MoJIeKyIsIpHbIA MEXaHU3M MMPOTUBOBOCHAIUTEIHHOTO TEUCTBHUS
TJIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEACTB.
[lpakTtuueckas pabota «l'UcTomoTHYECKHE MpenapaTbl UMMYHHOU CHCTEMBD.

[TonssTEe 0 HapKO3€ W HAPKO3HBIX Ipernaparax. KieTouHblli 1 HEPBHBIM HAPKO3.
@apMaKoJIOTHYECKasT XapaKTEPUCTHUKA OTAEIbHBIX TIPYNN HAPKO3HBIX CPEACTB.
[locnenoBaTenbHOCTh JACWCTBUS HA LEHTpalIbHYIO0 cuctemy. llpakTuueckas paborta
«l'ucronoruyeckue mnpenaparbl HEPBHOM CUCTEMBD».

duznosornueckuii coH; ¢as3pl cHa. Buapsl Hapymenuit cHa Ilonstue o
MEJIMKAMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (FMIIHOTUKAX).

MousnekynsipHple  actiekTsl Homuueniuu.  OmnuaTHele PEUenTopbl, WX THUIIBL
OHKepaMHbl U SHAOPUHBI - SHIOTCHHBIC JIMTAH/bl OMTUATHBIX PEIENTOPOB.

AHTHUIICUXOTUYECKOE JEHCTBHE, BJMAHHE HA (QYHKIMIO 3KCTpanmupaMuaHOMN
CUCTEMBI, SYMOLIMOHATLHYIO cepy, PBOTHBIM LIEHTP, apTEepHaAIbHOE ABJICHHUE, LIEHTP
TepMOperysiini. MoJeKyJIipHblE MEXaHU3MbI JAEHCTBUS HEMPOJIENTUKOB, BIUSHUE HA
n0(haMHHOBBIE, CEPOTOHHUHOBBIE, aIPEHO- U THCTAMUHOBBIE PELIENTOPHI, UX JEeHCTBUE Ha
KJIETOYHbIE MEMOpaHbl, Ha JCNOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. [loTeHiuan-
3aBUCHUMBbIE HATPUEBbIE KaHAJIbI KAK MUILEHU JIEWCTBUSI MECTHBIX aHECTETUKOB. CIOCOObI
UHTHOUPOBAHUS MMOTEHIINAI-3aBUCUMBIX HATPUEBBIX KAaHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kaprta »skcnpeccud J0(paMUHOBBIX H  CEPOTOHUHOBBIX
pelenTtopoB B Mo3re Mbliei». MccnenoBarenbckas padora «lloBemeHueckue TECThI Ha



peiokax Danio rario. Caernmo-temHass kamepa». MccnemoBatenbckas — paboTta

«IloBenenueckue TecThl Ha priOKax Danio rario. OTkpsITOE Moje». MccmenoBaTenbckas
pabota «IloBenenueckue TecThl Ha prIOKax Danio rario. CraiitHoe TIOBEICHHUEY.

Moayab «MoJiekyJsipHbIe OCHOBBI cejieknum» 9 kiacce (68 yaca)
1. Monexynsapuasa ouonozus. (20 uacos)

OCHOBHBIEC BEXU Pa3BUTHUS MOJICKYJSIPHOU OHOJIOTHH.

HyknennoBble kuciaotbl. OCHOBHBIC MPUHIUIBI cTpoeHus. [IpakTuueckas pabota
«Breigenenne JIHK w3 Oanmana». Ilpaktmueckas pabora «Moaens JIHK-opurammy.
[lpakTuueckass pabora «Omnpenenenue kadectBa mnpenapatoB JHK ¢ momomrsio
cnekTpodoToMeTpun» (MpU HAIMIUU 000PYJOBaHUA).

MatpuuHble CUHTE3bL. Permukamus — OCHOBA KJIETOYHOTO AesieHus. lIpuHiumel
perutukanmu. [IpakTudeckas pabora «PennukaruBHas MamuHa (Mrpa-IeMOHCTPALINS ).
[pakTtuueckas padota «IIP (monmens ammmdukanus Ha Gymare)y.

MyTtanuu. Uto Bei3biBaeT uaMenenus B crpoennu JJHK. IIpuHuune! penapanumu.

Tpauckpumnius. [lpaktudeckas padota «Cusia mpoMOTOpay.

I'enernueckuit kon. Ilpaktuueckas padora «Pemienue 3agady Ha TEHETUYECKUM
ko/» Tpancnsiius. [Ipaktuueckast pabota «DoIUHT OEIKOBY.

Opranuszanus reHoma BUPYCOB [IpOTMBOBHpYCHBIE CpENCTBA, MEXaHU3MbI HX
JEUCTBUS.

Opranu3zanus reHoMa OakTepuii AHnTHOaKTEpUATbHBIE Mpernaparsl.
UccnenoBarensckas pabota «PacnpocTpanenre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUid»
Opranuzamusi reHoMa sykapuoT ['enomHoe penakrupoBanue. [Ipaktudeckas padora
«PaboTta B coBpeMeHHBIX TeHeTHueckux 0a3zax gaHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIbHOCTEN! T€HOBY.

2. Monexkynapuste ochoswl zenemuxu (20 uacos)

[Ipenmer reneruku. KpaTkas  ucTopusi pa3BUTUSL  NPENCTABIEHUS O
HACJIeICTBEHHOCTH.

OT rena K NpuU3HAKYy: Kak packpacuth kota. Uto Takoe npuzHak? [lyTs oT rena no
npu3Haka. Myranun. Asienu. ['eTepo3uroTsl M TOMO3HWTOTHL JIOMWHAHTHBIE U
peueccuBHbie amnenu. PoneBas wurpa «Asmnmenu». HccnenoBarenbCKuUi  MPOEKT
MyTtareHHbie (pakTOPHL

['enbl cTposT opraHu3M. BritoueHue M BBIKJIIOYEHHE OOJIBIIOIO HaboOpa IeHOB.
Kak kneTku noHMMaroT, Kakue TeHbl 10JKHBI paboTaTh. PoneBas urpa «Cyan0a KIETKI».
I'enbl-nepexmouarenu. Ilpaktuueckoe 3amanue «AJITOPUTMBI IJISL KIIETOKY.

JluckpeTHoe HacielnoBaHUWE MPU3HAKOB. 3akoHBI MeHJens: OJWH TeH - OJUH
npu3Hak. Cxema ckpeuuBaHusi. 3aKOH e€uHOOOpa3usi TUOPUAOB MEPBOTO MOKOJCHUS.
[lpaktnueckoe 3ananue «EauHOOOpa3we MepBOro MOKOJICHUS». 3aKOH PacCHICTUICHUS



NpU3HAaKa BO BTOPOM MOKoJieHUHU. [Ipaktuueckoe 3amanue «PaciiernieHue BO BTOPOM
MOKoJIeHnn». HccienoBarenbekuil IpoekT «3akoHbl I'. Menaens B 3KCIEPUMEHTE.

3akoHbl MeHiens: HECKOJIbKO T€HOB - HECKOJBbKO MpHU3HAKOB. JUrubpumHoe
ckpemuBanue. HesaBucumoe pacxoxiaeHue xpomocom. IlpakTudeckoe 3agaHue
«Pemerka Ilenneray. CuerneHHOE HaclelI0BaHUE.

BzaumopeiictBue reHOB. AJUIeNBHOE M HeawwienbHoe. [IpakThueckoe 3aHsATHE
«B3anmoneicTBYsI T€HOB (MOAEIMPOBAHUE CUHTE3a M TPAHCIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [lonoeie xpomocombl. CaMmiibl U camku. Biusaue daxtopon
OKpYXKarolien cpeapl. XpOMOCOMHOE ompeaeneHue 1moja. I[lojloBeie XpOMOCOMBI.
[lpaktnueckoe 3amanue «HacnemoBanue, cliemieHHOe ¢ ToJiomy». [Ipobrema
JOTIOJTHUTENILHOM X-XPOMOCOMBI Y JKEHIIUH. TPEeXIBETHBIE KOIIKH.

3. Monexynapuoie ocnogwl cenexyuu (28 uacoes)

I'ensl B nonynsanusax: BeJMkoe pasHoBecue. [onymsanusa. YacToTel BcTpedaemMocTu
npu3Haka u ajens. YpaBHenue Xapau-BaitnOepra. [lpaktuueckoe 3aganue «HacToTsl
ajuienedi, TeHOoTHNOB W  ¢eHoTunoBy. HccnemoBaTenbCKUl TPOEKT «AHaIU3
TeHETUYECKON CTPYKTYPHI MOMYJISIMK (HAa OCHOBE 3aKOHa Xapau-BaitHbepra)y.

[lonynsuuy MEHSIOTCA: YUCIEHHOCTb, MUTpalusi U BeIOOp cymnpyra. dakTopsl,
KOTOPBIC BBIBOJAT TMOMYJSIIIMI0O WU3 paBHOBecus Xapau-BaitHOepra. UYwuciieHHOCTH
nonyysinuu. PoneBas wurpa «Oddext ocHoBatens». PoneBas wurpa  «Oddext
OyThUTOUHOTO TOpJbInKay. Jpeid renoB. Myrammu. HecmywaiiHoe ckpernivBaHue.
M3ossanus.

[lonmynsiuuu ~ MEHSIOTCA:  €CTECTBEHHBIM  OoTOOp. MexaHusMm  JI€HUCTBUS
ecTecTBeHHOro oTOopa. [IBmwkymuii otbop. Ponesas urpa «EctecTBeHHBIH OTOOPY.

MonudukanmoHHas M3MEHUYHUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoaU(pUKAIIMOHHOW M3MeHYnBOCTU. MccnenoBarenbckue padoTsl «MoaudukaimoHHas
U3MEHYMBOCTh PACTEHUN B IMpEJEaxX Balllero MECTa >KUTEIbCTBAY.

HacnegoBanue KoOJMMYECTBEHHBIX NpH3HAKOB. KojMuecTBEHHbIE MpHU3HAKH.
CpenoBas n3sMeHYMBOCTH npuzHaka. Koadgdunuent Hacnenyemoctu npuzHaka. OTBeT Ha
oToop. [lowick TeHOB KOJMMYECTBEHHBIX NpU3HAKOB. OJTHOHYKJICOTHUIHBIE BapHUAHTHI
reHoB. JIHK-uurn. Ilo1HOT€HOMHBIN aHAIW3 acCOLMALIMI.

«Ombl» Hag reHomoM. lloctreHomHuas spa. O6patHas reHetuka. «OMUKCHBIE)
uccinenoBanus. [Iporeom, merabosom. [IpakTudeckoe 3amaHue «ArpoHOMBD».

JloMecTHKalys W LEHTPhl T€HEeTUYeCcKoro pasHooOpasusa. Iloucku pacteHuit c
«XOpOIIUMMY TPU3HAKAMU I 4elioBeKa. LIeHTphl TeHETHYecKoro pa3sHooOpasws.
Huxonait MBanoBuu BauioB. Cenexnusi. KomOuHanmmonHass u THOpUIHAS CEJICKIIHS.
I'ereposuc. Ilpaktuueckoe 3aganue «l omMoJorMyeckwe psiabl HACJEICTBEHHOM
U3MEHYUBOCTI.

CoxpaHHUTh M W3YYMTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak nmpaBuWiIbHO XpaHUTH



rebl. Koseknum  reHerumueckux — pecypcoB  pacteHuil.  IlpakTukym — u/mnu
UCCIIC/IOBATENbCKUI MPOEKT «MeToAbl KyJIbTHBUPOBaHUS (N VItr0 amst coXpaHeHHsI
TCHETUYECKUX PECYPCOB PACTEHUU U I YCKOPEHHOU CEIICKLIW.

I'eneTnyeckne ULEHTpBI B Halled crpaHe. [ e 3aHMMAaroTCs TEHETUKOW W
TEHOMMKOW JIJISI HYX/JI CEJIBCKOTO XO3SMCTBA.



IIJTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHUS KYPCA BHEYPOUYHOU JEATEJbHOCTH

3aHATUST B paMKax MPOrpaMMbl HamnpaBJjeHbl Ha OOECMEUYEHUE JTOCTHUIKCHUS
IIKOJIPHUKAMHU  CJICAYIOMIUX  JIMYHOCTHBIX, METANpeJIMETHBIX U  TPEAMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.

JInuHOCTHBIE pe3yabTATHI:

B cgepe epascoanckozo eocnumanus: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM AESATENbHOCTH MPH BHIMOJHEHUH UCCIEA0BAaHUN U NMMPOEKTOB, CTPEMIICHHUE K
B3aMMOTIOHMMAHHUIO U B3aUMOIIOMOIIH.

B cghepe nampuomuueckozo éocnumanus; OTHOIIEHHE K OMOJIOTUH KaK K BaXKHOMU
COCTaBJHIOLIEN KyJbTYpPbl, TOPAOCTh 3a BKJIAJ POCCUMCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBON OMOJOTHUECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco eocnumanusi; TOTOBHOCTb OLIEHUBATH
NOBEJAEHWE M MOCTYNKH C TO3UMLMH HPABCTBEHHBIX HOPM M HOPM 3KOJOTHWYECKOU
KyJbTYpbl; TOHUMaHHE 3HAYUMOCTH HPABCTBEHHOTO aCIeKTa JesTeIbHOCTH YeJIOBEKa B
MEIULIMHE U OUOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TOHHMaHUE POJU OHOJOTMU B
(GbOpMUPOBAHUU 3CTETUYECKON KYJIBTYPhl JUYHOCTH.

B cgepe ¢usuueckoeco eocnumanus, opmuposanus Kyavmypwvl 300p08bs U
IMOYUOHATLHO2O 0OJ1a20N0YYUs: OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0pPOBBIO H
yCTaHOBKa Ha 3I0POBBIN 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIOICHNE TUTUEHUY € CKUX
paBWI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pETyJsIpHas Ppu3nyecKas
aKTUBHOCTb); OCO3HAHUE MOCIEICTBUM U HEMPUATHUE BPEIHBIX MPUBBIUEK (yOoTpeOieHne
QJIKOTOJIS, HApKOTHKOB, KypeHHE) W HUHBIX (opm Bpema mia (UBHIECKOTO U
MICUXUYECKOTO 3/I0POBbs; COOMIOAEHME MpaBuyl O0€30MAaCHOCTH, B TOM YHUCJIE HABBIKH
0€30MacHOro MOBEAEHHUS B IPUPOJIHON cpesie; CPOPMUPOBAHHOCTh HaBbIKa peQIeKCHH,
yIpaBlieHUE COOCTBEHHBIM 3MOIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTUE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEeMbH, IIKOJIbL, TOpoja, Kpas) OHOJOTUYECKOW M 3KOJOTUYECKOU
HANpaBJICHHOCTH, WHTEpPEC K MPAKTUIECKOMY HM3YUCHHUIO mpodeccuii, CBA3aHHBIX C
OMOJIOTHEN.

B cgepe oxonocuueckoco eocnumanus: ~ OpUEHTAUUsT Ha IPUMEHEHUE
OMOJIOTUYECKUX 3HAHU NP PEUICHUH 3aa4 B 00JIaCTH OKPY’KAIOUIEH Cpe/ibl; OCO3HAHUE
IKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS ; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKO U
NEeSATEIbHOCTU 3KOJIOTMYECKOW HAINPaBJICHHOCTH.

B cgepe nonumanus yewmHocmu HayyHoO2O0 NO3HAHUA. OPUEHTALUA Ha
COBPEMEHHYIO CHCTEMY Hay4HBIX TMPEJICTAaBJICHUH OO0 OCHOBHBIX OHOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS35X YE€JOBEKAa C NPUPOJHOM U COLMAIBHOM CPEHoM;



MOHUMAaHUE PO OMOJIOTHYECKON HayKu B ()OPMHUPOBAHUHM HAYYHOTO MUPOBO33PEHHUS ;
pa3BUTHE HAaY4YHOU JTHO0003HATEIILHOCTH, MHTEpeca K OMOJIOTUYECKOW HayKe, HaBBIKOB
UCCIIEI0BATENbCKON JEATEIbHOCTH.

B cgepe adanmayuu x usmensrOWuUMCA YCIO8UAM COYUANLHOU U NPUPOOHOL
cpeobl. aJieKBaTHAasi OIEHKA M3MEHSIOUIMXCS  YCJIOBUW; TMPUHSATUE PELICHUS
(MHIUBUYyaJIbHOE, B TPYIIE) B M3MEHSIOMIMXCS YCIOBHMSIX Ha OCHOBAaHUM aHalW3a
Ouosiornyeckoit nHGOpMaIUu; IJIAHUPOBAHUE NEUCTBU B HOBOW  CHUTyalluu
HA OCHOBAHHMM 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIE pe3yJbTAThbI:

B cghepe osraoenus ynueepcanoHuimu yueOHbIMU NO3ZHABAMENbHBIMU OCUCMBUAMU
ba3oBble Jlornueckue AEHCTBUS:
® BBUBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OMOJOTUYECKHUX
00BEKTOB (SIBJICHUI);

® YCTaHaBJIMBaTh CYIIECTBEHHBIM NPU3HAK KJIACCU(PHUKAIUK OHUOJIOTHUIECKUX
00BEKTOB (SBJICHUH, IPOIIECCOB), OCHOBAaHHWSA /A OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJIMMOTO aHAIIN3A,

e C y4éTOM MPEIJIOKEHHOM OUOIOTHYECKON 3aa4u BBIIBISTH 3aKOHOMEPHOCTH U
NPOTUBOpPEUMST B paccMaTpuBaeMbIX (akTax u HAOMIOACHUAX; TMpeaaaraTh
KPUTEPUH JJIsl BEISIBJICHHSI 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

® BBUBIATH AeDUIMTHI HUHPOPMALUU, TAHHBIX, HEOOXOIUMBIX JJSI PEIICHUS
MOCTABJICHHOM 3a/Ja4u;

® BBIBJISITH MPUYMUHHO-CICICTBEHHBIC CBSI3M TNPU HM3YYEHUU OHUOJOTUYECKUX
SBJICHUA M TIPOIECCOB; JEJIaTh BBIBOJBI C HCTIOJB30BAHUEM JEIYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUN TI0 aHAIOTUH, GOPMYIHPOBATH
TUIOTE3bI O B3aUMOCBS3SIX;

® CaMOCTOSATENIBHO BBIOMPATH CIOCOO pelieHus: ydeOHOM OMONIOTrHYecKor 3amadu
(cpaBHUBaTh HECKOJIbKO BapHaHTOB PEIICHHUs, BHIOMpaTh HanboJiee MOAXOAAIMIMNN
C y4€TOM CaMOCTOSITEIIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble Bcclie10BaTeIbCKUE JCHCTBUS:
® ICIOJIK30BATh BOMPOCH! KaK MCCICIOBATEILCKUM MHCTPYMEHT MO3HAHUS;

e (opMymupoBarh BONPOCH, (UKCUPYIOIIUE Pa3pblB  MEXKIAY peajbHbIM U
KenaTedbHbIM  COCTOSIHUEM  CHUTyaluW, OObeKTa, MW  CaMOCTOSTEIBHO
yCTaHABJIMBATh UCKOMOE U JIAaHHOC,

e ¢dopMmupoBaTh  TruUMoTely 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apTyMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

® IIPOBOJHTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIAaHY HAOJIOCHUE, HECIIOKH I
OMOJIOTUYECKUN DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE [0 YCTAHOBJICHHUIO
0coOeHHOCTEN OUOJIOTHYECKOTO 00BEKTa (Mpolecca) U3yueHus,

® [IPUYHMHHO-CJICIICTBCHHBIX CBSI3€H W 3aBHUCHUMOCTEH OHMOJOTHYSCKUX OOBEKTOB
MEXy co0oi;



OLICHUBAaTh HA MPUMEHHMOCTbh U JOCTOBEPHOCTh MH(POPMALHMIO, MOJYYECHHYIO B
X0/1€ HaOJIOACHUSI U SKCIIEPUMEHTA;

camMOoCTOsITeTbHO (OpMYyIHPOBaTh O0OOOIIEHHWST W BBIBOJALI 10 pe3yjbTaTaM
NPOBENEHHOTO HAOJIOJIEHUS, SKCIIEPUMEHTA, BIAJE€Th MHCTPYMEHTaMHU OLEHKHU
JIOCTOBEPHOCTH IOJIyYE€HHBIX BBIBOJIOB M 0000UIEHUI];

NPOTHO3UPOBATHh BO3MOYKHOE aJbHEMIIIEee pa3BUTHE OMOJIOTHYECKUX MPOIIECCOB U
UX TOCJEICTBUS B aHAJOTHUYHBIX WMJIM CXOJHBIX CUTyalUsX, a TAKXXE€ BBIIBUIATH
NPEANnooKeHus 00 UX pa3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTAaX.

PabGota ¢ nadopmarmeii:

NPUMEHSTH Pa3JIMIHBIC METOJIBI, MHCTPYMEHTBI U 3aIlPOCHI MTPU TIOWCKE U 0TOOpE
ouonornyecko uHPOPMAIMU WM JAHHBIX W3 HCTOYHHKOB C Y4ETOM
MPEAIOKEHHON y4eOHON OMOJIOTHYECKOH 3a/1auu;

BHIOWpATh,  aHAJIM3UPOBATh, CHUCTEMAaTHU3WPOBATh W  UHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HH(POPMAIMIO PA3IMIHBIX BHIIOB U (JOPM MPEICTABICHHS;
HAXOJHUThb CXOJIHBIE apTyMEHTHI (TIOATBEPIKIAIOIIUE WIIH OTIPOBEPTAIONIHE OJTHY U
Ty K€ UJICI0, BEPCHUIO) B PA3IMUHBIX WH()OPMAIIMOHHBIX HUCTOYHHUKAX;
CaMOCTOSITEILHO BBIOUPATh ONTUMANIBHYIO (POpMY MpecTaBieHus HHHOPMALIUK U
WLTIOCTPUPOBATH PEIIacMbIe 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMHM, HHO I
rpadKoi U MX KOMOMHAIMSIMU,

OIICHMBATh HANEKHOCTh OWOJOTMYECKOW MH(OpMAIUU TIO0  KPUTEPUSIM,
NPEIJIOKEHHBIM YUHUTENEM Wi CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;
3alIOMHUHATH U CUCTEMATU3UPOBATh OMOJOTUYECKYIO MH(POPMAIIHIO.

B chepe osnaoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
OO6meHue:

BOCIIPUHUMATh U (GOPMYIHPOBATH CYXKJICHHUS, BhIpaXKaTh SMOIIUU B IIpoIlecce
BBITIOJTHEHUSI MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BbIpakaTh ce€0s1 (CBOIO TOUYKY 3pEHHS) B YCTHBIX M MUChbMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOaidbHbIE CpeacTBa OOIIEHHS, TMOHUMATh 3HAYCHUE
COIIMAIBHBIX 3HAKOB, 3HATh M PAacloO3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX
CUTyalluil U CMAT4aTh KOH(JIUKTBI, BECTH NIEPETOBOPHL;

NOHUMAaTh HAMEPEHUS JPYruxX, TMPOSBIATH YBAXUTEIbHOEC OTHOIICHUE K
co0eceIHUKY U B KOPPEKTHOU Gopme HOopMyIHpOBATH CBOU BO3PAKEHUS;

B XO/JI€ IMaJioTra 1/l TUCKYCCHUH 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMo i
OMOJOTHMYECKOW TEMBbl W BBICKA3bIBaTh HIIEH, HAIICJICHHBIE Ha pEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOJIIepyKaHue OJ1aroKenaTeIbHOCTH OOIICHMS;
COTIOCTAaBJISITh CBOM CYXICHHA C CYXICHHAMH JPYTUX YYaCTHHKOB JHAJIOTa,
0OHapYKWBATh PA3UYHS U CXOACTBO MO3UIIHIA;

nyO0JIMYHO TPEACTABIATh PE3YJIbTaThl BBINOJIHEHHOTO OUOJOTHUYECKOTO OIIhITa
(dKCTIEpUMEHTa, MCCIeIOBaHMsI, IPOCKTA);



CaMOCTOSITENBHO BBIOUPATh (hOPMAT BBHICTYIUICHUS C YUETOM 3a/a4 MIPE3EHTAUU U
0COOCHHOCTEW ayJUTOPUU U B COOTBETCTBUU C HHUM COCTaBISITh YCTHBIE H
MMCbMEHHBIE TEKCThI C UCIIOJIB30BAHUEM WILTIOCTPATUBHBIX MaTEpHUasOB.

CoBMecTHas IeITEIbHOCTE (COTPYAHNYECTBO):

NMOHUMAaTh W HCHOJB30BaTh TNPEUMYIIECTBA KOMAHAHOW W WHIAWBUIYaJIbHOMU
paboTHl MPU PEIICHUH KOHKPETHOM OHMOJOTHMYECKOW MpoOiaeMbl, 00OCHOBBLIBATH
HEOOXOAMMOCTh MPUMEHEHUsI TPYHIOBBIX (JOPM B3aUMOAECHCTBUS MPU PELICHUU
MOCTaBJIEHHOW y4eOHOU 3a7a4u;

NPUHUMATh 11€JIb COBMECTHOM JIEITEIHbHOCTH, KOJJIEKTUBHO CTPOUTH ICHUCTBUS MO
e€ JOCTIKEHUIO: paclpelesisiTh POJid, J10roBapUBaThCsi, 00CYX IaTh MPOIECC U
pe3yJbTaT COBMECTHOUW paboTHI;

yMeTb 0000maTh MHEHUS HECKOJbKUX JIIOJEH, MpOSBISATH TOTOBHOCTH
PYKOBOJUTH, BBIOJHATH MOPYUEHUS, TTOJUHUHITHCS;

IUIAHUPOBATh OPTAHU3ALMI0O COBMECTHON pabOTHI, OMpPENENsTh CBOIO pojb (c
y4€TOM MPEANOYTEHU U BO3MOXKHOCTEHM BCEX YYaCTHUKOB B3aUMOJCHCTBUA),
pacmpenessITh 3aaud MEXIy WieHaMHM KOMAaHJbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboThl (00CYK1IeHUSI, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);
BBITIOJIHATH CBOIO 4acTh Pa0OThI, TIOCTUTATh Ka4E€CTBEHHOTO PE3yJibTaTa Mo CBOEMY
HaMpPABJICHUIO U KOOPAUHUPOBATH CBOU JAEHCTBUS C APYTMMH YICHAMU KOMAaH/IbI,
OIICHMBATh KadyeCcTBO CBOETO BKJaga B OOMUNA NOPOAYKT IO KPUTEPUSIM,
CaMOCTOSITeTLHO  C(OPMYIMPOBAHHBIM  YYaCTHHUKAaMH  B3aUMOJICHCTBUS ;
CpaBHUBATh PE3yJbTAThHI C HCXOHOM 3ajauell U BKJIaJ KaXK0T0 YJeHAa KOMaH bl B
JOCTH)KEHUE PE3YyJIbTaTOB, pa3lelisiTh cdepy OTBETCTBEHHOCTH U IPOSIBISATH
TOTOBHOCTb K MPEAOCTABJICHUIO OTUETA MEpe] rPyIoii;

OBJIAJIETh CHCTEMOM YHHBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHUCTBUM, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOIMOHAIBHOTO
WHTEIUIEKTa IIKOJHLHUKOB.

B ciepe o06ra0enus ynueepcanvmvimu YyueOHbIMU PeYIAMUBHBIMU OCUCMBUIMU.
CaMoopranuzanusi:

BBISIBJIATH TPOOJIEMBI I PENICHUS B JKU3HCHHBIX W YUEOHBIX CUTYaIMsX,
UCTIOJIb3YSl OMOJIOTUYECKHE 3HAHMS;

OPHMEHTUPOBATHCA B PA3IMUHBIX MOAX01aX MPUHATUS peuieHui (MHAUBUIYJIbHOE,
NPUHITUE PEUICHUs B TPYMIE, IPUHIATHE PELICHUN IpyMoil);

CaMOCTOSITETIFHO COCTABJITh AJTOPHTM pEIIeHUs] 3afgady (WM €ro 4YacTh),
BBIOMpATh croco0 penieHus Yy4eOHOMW OHMOJOTMUECKOM 3adauu C  y4d€ToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
npe/jiaraeMble BApUAHTHI PEIICHHIA;

COCTaBJAITh IUIAH JEHUCTBUM (IJIaH peanu3alii HAMEUEHHOTO aJrOpUTMa
pelIeHNs1), KOPPEKTUPOBATh MPEAJIOKEHHBIM AJITOPUTM € YYETOM IOJIyYEHHUS
HOBBIX OMOJIOTHUECKUX 3HAHUM 00 M3ydyaeMoM OMOJIOTHYECKOM OOBEKTE;

JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.



CaMOKOHTPOJIb (pedaekcus):

BJIaJIETh CIOCO0AMU CaMOKOHTPOJISl, CAMOMOTHBAIIUU U pedIiekcun;

JlaBaTh aJ€KBATHYIO OLICHKY CUTYyallMd U MpeJJjarath IuiaH €€ U3MEHEHUS;
YUYUTHIBATh KOHTEKCT U MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh IIPHU
peuieHud y4eOHOW OHOJOTHMYECKOW 3aJaud, aJanTUpOBaTh pEIIeHUE K
MEHSIIOIIUMCSI 0OCTOSITENILCTBAM;

OOBSICHSITh MPUYUHBI TOCTKEHUS (HETOCTHKEHHUS) PE3yJIbTaTOB JESTEILHOCTH,
JaBaTh OILIEHKY NPHOOPETEHHOMY OMBITY, YMETh HAaXOJIUTh IMO3UTHUBHOE B
MPOU3OLIEIICH CUTYALINH;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHMBIIIMXCSl CUTYaIlMi, YCTAaHOBJICHHBIX ONIMOOK, BOBHUKIIUX TPYIHOCTEIH;
OLIEHUBATh COOTBETCTBHUE PE3YyJIbTaTa LIEIU U YCIOBUAM.

3MOHI/IOHa.]'H>HI>II‘/’I HHTCJIJICKT.

pa3nu4aTh, Ha3bIBaTh W YINPaBISATh COOCTBEHHBIMH SMOIMSIMU WM IMOIUSMHU
APYTHX;

BBISIBJISITh M AHAJM3UPOBATH MMPUYHUHBI SMOIIUH;

CTaBUTH ce0sl HA MECTO JPYroro 4eloBeKa, MOHUMAaTh MOTHUBBI U HAMEPEHHUS
ApYroro;

PErympoBaTh CroCO0 BBIPAYKEHHS IMOIIHH.

[lpunsatue cedst U APYrux;

OCO3HAHHO OTHOCHTHCA K IPYTOMY 4YE€JIOBEKY, €ro MHEHHUIO;

NpU3HABaTh CBOE MPaBO Ha OLIUOKY U TAKOE K€ MPaBo JPYyroro;

OTKPBITOCTb ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJICTh CHCTEMOW YHUBEPCATBHBIX yUEOHBIX PETYISITUBHBIX ACHCTBUMN, KOTOpas
obecrieunBaeT (GOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTPEHHSIS
MO3UIUST JIMYHOCTH), M >KMU3HEHHBIX HABBIKOB JUYHOCTH (yTpaBieHUs COOOM,
CaMOJUCIUIUINHBI, YCTOWYUBOTO TIOBEACHHUS).

IIpeaMeTHBIE Pe3ybTATBI OCBOCHUS MIPOTPAMMBI

B no3naBarensHOl (MHTEIUIEKTYalbHOM) cdepe:

— mnpuoOpeTeHre OMbITa MCHOIb30BAHMUS METOJ0B OMOJOTUYECKON HAYKHU C IIEJIBIO

H3ydeHUs] OMOJIOTHYECKUX OOBEKTOB, SBICHUN M MPOIECCOB: HAOIOIEHHE, ONMMCAHUE,

MMPOBCACHHUC HCCIIOXKHBIX OMOJIOTMYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIIC C

MCIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX OMOJIOTHUYECKUX MPUOOPOB U UHCTPYMEHTOB;

(bOpMI/IpOBaHI/Ie YMCHUA UHTCTPUPOBATH OMOJIOTHYCSCKHE 3HAHUS CO 3HAHUAMM U3

JIPYTUX Y4eOHBIX MpeaMeToB ((pusuku, xumuu, reorpaduu, UICTOPUH, OOIIECTBO3ZHAHUS
UT. 1.);



— ¢opMHUpOBaHHE YMEHHM pemiarh yueOHbIE 3a/1aul OMOJOTUIECKOTO COJIEpKAHUS,
BBUIBIISITH ~ NMPUYMHHO-CIEACTBEHHbIE  CBfA3M,  MPOBOJUTH  KAYECTBEHHbIE U
KOJIMUECTBEHHBIC PACUETHhI, JIeJIaTh BHIBOJIBI HA OCHOBAHUH IMOJYYCHHBIX PE3YJIbTATOB;

— (¢opMHUpPOBaHHE YMEHHs IUIAHUPOBATH y4eOHOE HMCCIECAOBAHUE WM TPOCKTHYIO
paboTy C y4ETOM MOCTABJICHHOU 1eJU: GOPMYIUPOBATH MPOOJIEMY, THIIOTE3Y U CTABUTH
3aJa4ll WCCIICOBaHUS, BHIOMpATh aJIeKBaTHO TOCTABJIICHHON WEIM METOMBI, ENaTh
BBIBOJIBI 110 PE3YJbTaTaM HCCIECIOBAHUS WM NMPOEKTHOM JeSTEIbHOCTH;

— ¢opMHupoBaHHWE  HHTEpeca K  YrayOJieHMIO  OMOJIOTUYECKUX  3HAHUU
(mpeanpoduabHas MOATOTOBKA U MpodeccuoHallbHas OPUEHTAIMsI) U BRIOOPY OMOJIOTUH
Kak nMpo(uILHOTO peIMETa Ha CTYIIEHH CPEHET0 MOJHOTO 00pa3oBaHus sl Oyayiieit
npo¢eCCHOHATBLHON JESITELHOCTA, B 00JacTU OWOJOTUM, MEIUIIMHBI, SKOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CETHLCKOTO XO35UCTBA;

— BIAQJCHUE HaBBIKAMU paboThl ¢ uHPOpPMANKEH  €CTECTBEHHO-HAYYHOTO
coJiep KaHusl, TPEJCTABICHHON B pa3HOil ¢opme (B BUaE TeKCTa, TAaOJIWYHBIX TaHHBIX,
cXeM, TpadHKOB, auUarpamMm, Mojejiel, H300paKeHUH), KPUTHYECKOTO aHaIu3a
nH(GOpPMAIIUU U OIICHKHU €€ JI0CTOBEPHOCTH;

— YMEHHUE MHTErpHpOBaThb OUOJOTHYECKHE 3HAHHUS CO 3HAHUSIMU APYTUX y4eOHBIX
NPEeIMETOB; UHTEPEC K YIIIyOJIeHHI0 OUOJIOTUYECKUX 3HAHWUN U BBIOOPY OMOJIOTUM KaK
npodUILHOTO TpeAMeTa Ha YpOBHE CpelHero olmiero oOpazoBaHus sl Oyayuien
npo¢eCCHOHATLHON JIeATEIbHOCTY B 00JacTH OWOJIOTUM, MEIUIIUHBI, SKOJOTHH,
BETEPUHAPUH, CEIIBCKOTO XO3SUCTBA, THUIIEBON MPOMBIIIJICHHOCTH, TICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEJICTABICHUS O MATEPUATUCTUIECKON CYITHOCTH
T€HOMOB XUBBIX OPTAaHU3MOB M PETYISINI0 X PaOOTHI;

— 3HaHHE OCHOBHBIX ()AaKTOPOB OKpYKAlOIIEH Cpelbl, BIUAIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKMBBIX OPTaHU3MOB, alaNTaliii K (pakTopam OKpY’Kalomel cpesl;

— 3HaHHE OCHOBHBIX MOJXOJI0B OMOTEXHOJIOTUH, UCTIOJIH30BAHUS €€ JIOCTUXKEHUM B
COBPEMEHHOM >KM3HU YEJIOBEKa, 0COOEHHOCTH UCIIOIB30BAHUS HKUBBIX OPraHU3MOB JJIs
POU3BOJICTBEHHBIX HYXK]I YEJIOBEKA,;

— 3HaHHE OCHOBHBIX MOJX0JI0B CEJEKIIUN U OMOTEXHOJIOTUH KYJIBTYPHBIX PACTCHUA,
XapaKTEepU30BaTh TIEHETHMYECKM MOJUPUUIHUPOBAHHBIE  PACTEHUS, OMNEPUPOBATH
NOHATUSIMH, TUOpUAM3ALUS, OTIHAJICHHAs TUOpPUAM3aLMs, HUCKYCCTBEHHBI 0TOOD,
reTepo3uc, Tpanchopmalys, MyTareHe3, TeHETHUECKOe PelaKTUPOBAHHE;

— TOHMMAHHWE  MOJICKYISIPHBIX  MEXAaHW3MOB  pealM3alliil  HaCJeCTBEHHOU
nHbOpMaILIUK ¥ YMEHHE CBOOOTHO OTIEPUPOBATH OCHOBHBIM U MOHATHSIMU MOJIEKYIISIPHOM
OMOJIOTHH ¥ €€ COBPEMEHHBIX HAIIPABICHUN — IeHOMHKH, METareHOMHKH, MMPOTEOMHUKH;

— 3HaHHWE OCHOBHBIX 3a00JICBaHUI YEOBEKA, MEXaHU3MOB MX Pa3BUTHUA, CIOCOOaX
UX AUArHOCTUKHU U JICUCHUS;



— ¢opMHUpOBaHHE YMEHUS HCIIOJIb30BAaTh MOHITUHHBIM anmapaT U CUMBOJMYECKUN
SI3bIK T€HETHKH, TPAMOTHOE MNPUMEHEHHWE HAy4YHbIX TEPMHHOB, MOHATHUU, TEOPHI,
3aKOHOB JIJII OOBSICHEHHS HAOIIOJacMbIX OHOJOTHYCCKUX OOBEKTOB, SBJICHUM U

MPOIIECCOB, MO3BOISIIONIUX 3AJI0KUTh (YHIaMEHT HAy4HOTO MHUPOBO33PEHHUS.

B nieHHOCTHO-OpHEeHTAMOHHON cdepe:
— 3HAHWE, YTO MPUMEHECHHE COBPEMEHHBIX TEXHOJIOTHH MOJICKYJIIPHON OHOJOTHH
MO3BOJIIET YCIEIIHO peIIaTh TaKWe 3JI000JHEBHBIC MPOOJIeMbl, Kak oOXpaHa

Oprmanmeﬁ CpCabl, COXpAaHCHHUC 300POBbA YCIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
OKOCHUCTCM.



TEMATHYECKOE IIVIAHUPOBAHUE

Mopyab «Kak :KMBOTHBIE U PACTEHHUS MPUCTOCAOINBAIOTCS» (IBOJTIONMOHHAS

aKoJiorust) 5-6 knaccel (34 yaca)

MOP(}OJTOTHIECKUX H
(U3NOIOTUYECKUX aTalITaIlHIA.
[louemy opraHu3mbl He
CTaHOBSITCS OECKOHEUHO
OOJBIINMU, MATICHBKIMH,
BCESITHBIM.

Tembl OcHOBHOeE coJiep:KkaHue desTeJbHOCTH
IIKOJbHUKOB
1. MBI nccaaenyem CBolicTBa U CTPOEHUE KUBBIX HccnenoBarensckue
’KHBbIe 00beKThI OpTaHU3MOB (CTpOCHHE KIETKH). | paboTsl «Bce i (CHHUIIBI,
(6 9) Bun, ocoOb — opranusm kak Oenku, Oepe3bl U T.1.)
eINHas cucTemMa. Ajanranuu OJIMHAKOBBIE?
(mpucnioco6enus). [lonsitue doToKBeECTY.
romMeocTasa KUBOro opranusMma. | Ilpaktudeckas pabora
CriocoObl ero moaiepKaHusl. «CocraBisiem KHUTY
OrpanuyeHus PEKOPJOB  pacTeHUH U

JKUBOTHBIX HAIICTO Kpas».

2. Bausinue
OKpY:KaKoIleu
cpeabl HA KUBBIE
opranuzmbl (12 4)

@aKkTOpPBI OKPYKAIOLIEU CPEBI
(abnoTnueckue, OMOTUUIECKUE,
aHTpornorennsie). [Ipumepsl
abnotuyeckux (HakTopos,
OKa3bIBAIOIIUX OCHOBHOE
BIIUSTHUE HA KU3HECATEIHHOCTh
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCHOCOOICHUS KUBBIX
OpTraHU3MOB K a0MOTUYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKHM
dbakTtopaMm: Temmneparypa,
BJIQ&)KHOCTb U CBET.

[IpakTrueckoe 3aHsITHE
«pet u Terno» (KyOuku
JIbJ1a B3BECUTh, MOJIOKUTH
B yaliku [letpu Ha
pPa3HOLIBETHYIO Oymary,
yepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO OBICTpEe
pacrasin).

IIpakTryeckoe 3ansATHE
«YT1O pacTBopseTCcs B
BOJIE» (AKCIIEPUMEHT
«Kuaxuii 1om»).
[IpakTryeckoe 3aHsITHE
«duddy3us BemecTs B
BOJI€ (pPacTBOPHI)»,
«/IBH>)KEHHE PacCTBOPOB IO
IBETKY.

[IpakTuueckoe 3aHATHE
«Jleq nmnaBaet B BoaE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsiTHE
«Jlen ipu 3amep3aHumn




paciIupsieTcs»
(paspyrieHue KamHs
(mouBooOpazoBanue),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsATHE
«llly6a» (xyOukwm Jbaa
3aBEPHYTH B PA3HbIN
Marepuall, B3BECUTh).
[IpakTuueckoe 3aHATHE
«ITurmeHTHI» (MOXKHO
pa3ienuTh Ha BaTMaHe
KpacuTelu U3
draomacTepoBy.
[IpakTuueckoe 3aHsATHE
«Kaxk KUBOTHBIE I1aBAIOT
B BoJie» (DKCIEPUMEHT C
MUTIETKOM).
HccnenoBatenbckue
paboThl «BnusiHue cBeta
(Terma, BIAXXHOCTH,
COCTaBa MOYBHI) HA
pacTeHusl B €CTECTBEHHBIX
WIA UCKYCCTBEHHBIX
yCIOBUSAX» (HA TOCTYITHOM

Marepuae).
3. B3anmoaeiictBusa | buotnueckue dakTopsl. HccnenoBarenbckas
JKMBBIX OPTaHU3MOB | 3AKOHOMEPHOCTU Pa3BUTHSA pabota «Habmonenus 3a
(4 9) MEXBUIOBBIX B3aMMOOTHOIIICHUSIMU
B3aMMOOTHOIIICHUH. KUBOTHBIX MPHU

KosBoumonus (XUITHUK-KEPTBA;
napa3uT-X03siuH) DBOJIOLUS
CTpaTeruii 10ObIBaHUS THIIIH.
CommanbHOCTh. Bunbl-
BceneHibl. [lepeuens pacreHmii-
BpEIUTEIIEH.

JTOOBIBAHWUM ITHIIIN
(KOpMYIIKH JJIs1 TITHIL, JJIS
TOPOJICKUX WJIM CEJIbCKUX
KUBOTHBIX). BeO-
KaMmepb».
Hccnenosarennckas
paboTta
«Pacnpoctpanenue
BUJO0B-CHHAHTPOTIOB B
HaIlled MECTHOCTH




4. Yes10BeK B KU3HHU
pacTeHMd U
JKUBOTHBIX? (6 1)

AHTpOTIOTeHHBIE (HaKTOPHI.
[IpaBna nu, 4TO MEPBOOKITHBIE
JIFOIY KWJIA B TAPMOHHUH C
npupoaoil. OoMalIHuBaHUE U
NpUpYUYEHUE KUBOTHBIX U
pacteHuid. 3aueM cracaTh
BBIMUPAIOLIUE BUIBI, KaK 3TO
nenatb. KylnbTypHble pacTeHus u
ux aukue npeaku. [louemy
BA)KHO UX COXPaHSITh.
PazHooOpasue KyJIbTypHBIX
pacTeHU 1 UX 3HAYCHHUE B
KU3HU YenoBeka. KpacHas kuura
Bamieil repputopun. Oco60
OXpaHsieMbl€ TEPPUTOPHH,
3anoBeHUKH Poccum u mupa.

[lpakTtuueckast pabota
«Pa3zHooOpazue
KYJIETYPHBIX PacTCHHUN B
BallleM PErHOHEe».
Hccenenosarensckas
pabora «BnusHue
AHTPOTIOTeHHBIX (HAaKTOPOB
Ha Pa3BUTHE PACTCHUM B
ropo/ie/HacellieHHOM
ITyHKTEY.
DKCKypCusi/pakTUY ecKast
pabota «OOIIT B Bamem
pErvoHe — YHUKaJbHbIC
00BEKTHI IPUPOIBDY.

5. 9KoJgoruyeckKue
Humu (6 49)

buocdepa — onna u3
BOKHEUIINX 000JI04eK 3eMJIH.
UTto Takoe «IKOJOTHIECKUE
HUIIIN» U KaK OHH
dbopmupyrorcs? opmupoBanue
3HaHUU TI0 OMOPa3HOOOPa3UI0
KU3HEHHBIX (QopM,
MTOBEICHUECCKUX
NPUCTIOCOOICHUH,

Mo UKAITMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM
ypoBHe). PacturensHbie
COOOIIIECTBA U UX THUIIBL.
Pa3Butre u cmeHbl
PACTUTENILHBIX COOOIIECTB.

HccnenoBarensckue
paboThI «IKOJOTUYECKUE
HUIIIN BOKPYT TeOs —
omnucanue (HaKTopoB
OKPYKAIOLIEW CPEIBD.
UccnenoBarensckue
paboThI
«Denonornyeckue
HAOJIFOEHU.

Moayab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kiiacchl (68 yacos)

Tembl

OcHoBHOE coepKaHue

JleAATeJILHOCTD
IKOJbLHUKOB

Tema 1. BBenenue B
pacTeHneBOACTBO
(29)

Yro-Takoe pacTeHUEBOJICTBO:
OCHOBHBIE (haKTOPbI
BBIPAIIMBAHUS PACTEHUM.
Uctopusa pazsurus
arpOXUMHYECKUX 3HAHHMA
(pabotsr M.B. JlomoHnocoBa, 1O.
JIubuxa, byccenro, B.B.
JokyuaeBa, K.A. Tumupsizena,
ILA. Kocteiuena, JI.H.

[pakTuueckast pabota
«bouxka JInouxay.




[IpssHUIIHUKOBA | 1p.).

Tema 2.
ArpoTexXHHU4YeCKHUM
IKCHepuMeHT (6 1)

[IpaBuna mocTaHOBKH
arpo’KCIEPUMEHTOB.
[locTaHOBKa IKCIIEPUMEHTOB C
pacteHusiMU. BeiOOp TeMbl,
COCTaBJICHUE THUIOTE3bI, 1IEIN U
3aJ1a4y SKCIIEPUMEHTA 10
BBIPAIIIMBAHUIO PACTCHUN B
KOHTPOJMPYEMOU cpelie.
KoHTpomnu, moBTOpHOCTH,
MPOBECHUE IKCIIEPUMEHTA.
[InannpoBanue 3KCHEPUMEHTA.
O1uieHka pe3ysbTaToB
HKCIIEPUMEHTA.

OcBoeHUE TEXHOJIOTUU
KPYTJIOTOIMYHOTO BBIPAIIUBAHUS
CaJlaTOB ¥ MUKPO3EJICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCJIOBUSIX.

HccnenoBatenbckas
pabota «PakTophl,
BJIMAIOIINE Ha
mpopacTtanue ceMsH (pocT
IPOPOCTKOB)».
[lpakTuyeckas padbora
«COOp yCTaHOBKH IS
BBIpAITMBAHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSIX.

Tema 3. Poab
XUMHYECKHX
3JIEMEHTOB B
NUTAHUM PACTeHHUH

(20 v)

Bopna. Pacteop. BeITsikka.
AHHOHBI, KaTUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb XuMu4eckux
AJIEMEHTOB B MUTAHUHU PACTCHUIA.
[losrydyeHne nUTaTENbHBIX
BEILECTB PACTCHUAMMU.
Yno0penus: oprann4yecKkue,
MUHEPAJIbHBIE,
MUKpoOHoorudeckue. Turmbl
nuTaHus pacteHuil. Bo3aymnoe
1 MUHEpaJIbHOE (KOPHEBOE)
MATaHUE pacTeHuul. TpaHcrmopT
MUTATEIbHBIX BEILECTB
PACTEHHUI: BOCXOIAINAN U
HUCXOISIUN TOK. Baxkuetmue
Kanmitaele, pocdopubie u
a30THBIC YOOpEHHUSI, UX
cBoiicTBa. [IpocThie U coXKHBIE
ya00peHus.

Poct u pa3Butue pacteHui:
ATamnbl OHTOTeHe3a, (GaKTOPHI,
BJIMSOIIME HA POCT PACTEHUM:
CBET, TyCTOTA MOCAI0K, [TMTAHUE,
cyocTpar.

Oco0eHHOCTH TIUTAaHUS

[IpakTrueckas pabota
«CXeMbl UTATEIhHBIX
pactBopoB. Pacuer no3
yIoOpeHuit st
MUTATEILHBIX PACTBOPOBY.
[pakTtuueckast pabota
«lIpaBuna cMemmBanus
ynoOpeHuin
[pakTuueckast pabota
«lIuranue pacrenmii:
TEXHOJIOTHS
MIPUTOTOBJICHUS
MUTATENILHBIX PACTBOPOB
JUTSL pPa3HBIX KYJIBTYP».
[lpakTtrueckast pabota
«MOHUTOPUHT
MHHEPAIBHOTO MUTAHUS
pacTEeHUIN.
[IpakTrueckas padbota
«PacrurenbHas
JTUATHOCTUKAY.
HccnenoBarenbckas
paboTta «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHUl, pacTeHUN Ha
LIKOJIbHON TEPPUTOPHH,




pacTeHuid a30ToM. A30T U €ro
3HA4YEHUE B )KU3HU PACTCHUM.
@DopMBbI a30Ta U UX
npeBpalieHue B MOYBE.
Hcrounuku ¢ocdopa as
pacteHus. 3HaYCHUE
dbochopcoaepxammx
coeqUHEHNI B KieTke. Poib
MaKpOIPTHUECKUX COCTUHEHUN
dbochopa B sHEpreTHIECKOM
oOMeHe.

Bmusane kanus Ha pusmdeckue
CBOMCTBA MPOTOIUIA3MBbI, HA
(hepMEeHTHI yIIIeBOIOPOIHOTO
oOMeHa, CUHTe3 OENKOB U Ap.
Pousib kasis B moiep:xaHum
MOHHOTO OajlaHca B TKaHSX, B
MPOLIECCAX CAMOPETYIISILUY.
Perynstopnas u
CTPYKTypooOpazoBaTeibHas
pPOJIb KAIBLUA. Y4YacCTHE B
00pa3oBaHUM KIECTOUYHOU
CTCHKH, TOJIJICPKAHUU
CTPYKTYpbl MeMOpaH u
PEryJsIys UX MPOHUIIAEMOCTH.
3HaYEHUE MarHus B
MeTaboJIM3Me PacTEeHUH.
Marnuii B coctaBe Xjaopoduiia,
CXOJICTBO XJIOpOouIia u
reMorJIo0OrMHa Kak
CBUJIETEIILCTBO €IMHCTBA
OpTraHUYECKOTO MHUpA.

Cepa u ero 0OCHOBHbIE
COEIMHEHUS, UX POJIb B
CTPYKTYpPHOU OpTraHU3aLNHU
KJICTKH, y4acTue B
OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUAX
MUKpO3JIEMEHTBL.
[IpencraBnenuss o posm
MHKPO3JIEMEHTOB B
MeTaboIM3Me pacTeHU.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPODIJIEMEHTOB B PACTCHHUS.
CuHepru3M M aHTaroHU3M

yCTaHOBKA MPUYUH
MAaTOJIOTMY €CKUX
COCTOSIHUI (TIpu
HAJTUY UK ).
Hccenenosarensckas
pabota «O1eHka BIUSHUS
Pa3IUYHBIX AJIEMEHTOB Ha
COCTOSIHHE PACTCHHI
(cocraBiieHuE pa3ITUYHBIX
MOJIKOPMOK)».




AJICMECHTOB ITUTaHMS PACTCHUM.
PacturenpHas qUarHocTUKa U
METOIbI HJICHTU(DUKAIINN
HEIOCTATKa/M30bITKA DJIEMEHTOB
MIATAHUA.

Tema 4.
Peryasitopsl pocta
pacteHuil. 3amura
pactenuii (4 4)

IlonsTue o perymsaropax pocra
pacreHuil. CTUMYJISTOPBI POCTa
— (UTOTOPMOHBI (AyKCHHBI,
ru00epesIMHbBI, ITUTOKUHUHBI).
NHrubutopsl pocta pacTeHUM:
1. mpupoanbie (abcru30Bas
KHUCJIOTa U HEKOTOPHIE
(dheHOoJIbHBIC BEIIeCTBA
(uKymapoBasi, KOpU4yHasi,
CaJIUILIUIIOBAST KUCIIOTHI).

2. CHHTETHYECKHE
(MopGakTHHBI, peTapAaHTHI,
nedoIMaAHThI, IECUKAHTBI,
repOutuabl). PUTOMOHUTOPUHT
Y OLICHKA COCTOSIHMS PACTCHUM.
CoBpeMeHHBIE CIIOCOOBI
MOHHUTOPUHTA.

3anura pacTeHud OT
BpEAUTENIEN: OCHOBBI
onomeroa.

[lpakTnueckast pabota
«DUTOMOHUTOPHUHT H
OILICHKA COCTOSIHUSA
pactrenuil. COBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHTA.

HccnenoBarenbckas
pabota «Bnusinue
rerepoaykcuHa Ha
npopacranue (pocT Ha
Pa3HbIX CTAJIUAX, B PA3HBIX
YCIOBUSIX) Pa3IMYHBIX
pacTECHUIN.

[pakTuueckast pabota
«MHCeKTapuu: TpaBWiIa U
YCIIOBUS pa3BEICHUS
TOJIC3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi M
MOYBEHHAs
KYJbTYPbI, HX
NnpuMeHeHHe B
BbIpalllMBAaHUM
pacTeHui.
duszuosorus
pactenuii (8 1)

Bopanasi, necuanasi 1 mouBeHHas
KYJIBTYpbl, UX IPUMEHEHHUE B
BBIPAIIMBAHUU PACTEHUM.
[IpoBenenue BOJBI B KOPHE U
cTeOyie pacTeHUH.

BoaHbIi pexuM pacTeHMiA:
CTPOEHHUE YCTHUIL: (PaKTOPHI,
BIIMSIIOIIME HA UX PACKPBITHE U
3aKpBITHE. JHAYEHHE MEXAHU3MA
pEeryJsiliid UCHIapEeHUs BIIArH
pacTeHHEM.

POTOCHUHTE3 — YHUKAIbHBIN
nporecc pacteHui. TemMHoBas u
cBeToBas ¢asbl PoTocuHTE3A.
3nayenue HoTocuHTE3a IS
JKUBBIX OpraHu3mMoB. DakToOpbI
pocTa pacTeHHI: BO3IYX U
aspaus. [logzemHoe napixanume
paCTEHUI: COCTaB MOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTrueckas padbota
«KopHeBoe naBiaeHUEN.
[IpakTrueckas padbota
«[Ipurorosienue
npenapara yCThHUI
METOJIOM CIICTIKa».
HccnenoBarensckue
paboThl «Bnusinue
YCIIOBUM COJIEP/KAHMS
pAacTEHUN Ha KOJIMYECTBO
YCTBHUID.

[pakTuueckast pabota
«DyHKIMOHAIbHAS
JTUATHOCTHKA PACTEHUM MO
AKTUBHOCTH
XJIOPOTLIACTOBY.
HccnenoBarenbckas
pabota «OmnpezeneHue
xsopodpmna A u b,
OLICHKA




mpu 0ecoYBEHHOM
BbIpalliBaHUU.

dboToCHUHTETUYECKO
AKTUBHOCTU PACTCHUN U
(bakTOpOB, BAUSIIOMINX Ha
HEey.

[lpakTuueckast pabota
«Aspanusi, CO; u O.
JIpIXaHUE PACTECHUIN.
[pakTtuueckast pabota
«/IpIxaHue pacTeHwil:
OIICHKA UHTEHCUBHOCTH
JIBIXaHWsI PACTCHUN U
IJI0JIOBY.
Uccnenosarennckue
paboThl «BrusiHue
croco0a BbIpallUBaHUsS
(cocraBa muTaTEIHLHOM
CMECH, CXeMbl BHECEHUS)
Ha POCT U Pa3BUTHUS
PA3JIUYHBIX PACTEHUIN.

Tema 6.
KyabTypHbIE
pacTeHmus.
CoBpeMeHHbBIE
aACMEKThI CeJIeKINU

(20 v)

Kak denoBek crajl UCHOJIb30BaTh
pactenusa? CBsi3p pa3BUTHUSA
UMBWIM3ALMKA YEJIOBEKA U
OJIOMAIIIHUBAHUs PACTCHUMN.
JloMecTukanus.
HacnencrteeHHOCTH H
M3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
M3menuuBocTh. Buabl
U3MEHYUBOCTb.

['en —marepuaibHBIA HOCHUTEIIb
HACJIEICTBEHHOCTH U
n3MeHunBocTu. HykinenHoBbie
KUCJIOTHL. Jlokamu3anus
TeHETUYECKOT0 Marepuaia B
KJIETKE. JleeHne KIeTok.
Permmukarnus JIHK. OcHoBHas
J0TMa MOJIEKYJIIPHOU OMOJIOTHH.
Tpanckpunuus. Tpancianus.
Myrarumu.

Oddext OyTHUIIOUHOTO
TOpJbIIIKAa U TEHETHYECKOE
pazHooOpaszue. Uto Takoe
reHO0aHk? 3ayemM COXpaHsTh
TEHETUUECKUE PECYPCHI
pacteHuii? OCHOBHBIE CTIOCOOBI

Juckyccus
«JloMecTukanus, BCe 1
pacTeHus ¥ )KUBOTHBIE,
KOTOPBIE KUBYT PSIIOM C
YEJIOBEKOM UM
OJIOMAIITHUBAIOTCS?
MOoHO 1 CYHUTATH
TapakaHa 0J0MAalllHCHHbIM
YKUBOTHBIM ?».
[pakTuueckast pabota
«MoaudukarmoHHas
W3MEHUYHMBOCTH (JTUCTHSI,
WTOJIKK C OJTHOTO
JepEBA)».

IlpakTnueckas pabdora
«l'eH — MHCTpYKIMA 1O
cObopke KIeTku (Ha Oucepe
WM KOHCTPYKTOPE)».
[pakTuueckast pabota
«MyTtamusi Ha O6yTepOpoie
(000t 00BEKT U3
npeapIayIei padoTsl, Tae
W3MEHEHHE UHCTPYKIUH
MPUBEIET K U3MEHEHUIO
BHEIIHETO BHJIA
00beKTa)».




COXpaHEHHsI TeHETUIECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3navyenue padot H.W. BaBumosa.

3aKOH rOMOJIOTHYECKUX PAIOB.
LleHTpsl MPOUCXOKACHUSA
KyJbTypHBIX pactenuit H..
Basunosa u [LM. XykoBckoro.
OCHOBHBIE METOJBI CENEKIINH.
I'ubpunmzanus. opmsl oTOOpA.
OCHOBHBIEC HAIPABJICHUS
CEJICKIIUU: YIy4IlICHUE
YPOKAaNHOCTH, YCTOMYMBOCTH K
OMOTHYECKHM M a0MOTUYECKUM
dakropam.

Ecth 11 %u3Hb B npoOupke?
buotexHoI0TUs KyJIbTYpPHBIX
pacTeHUM.

Kak genoBek moxer
MOIU(MUIIUPOBATH PACTEHHUS?
['eneTnueckoe pelaKTUPOBAHMUE.
CoBpeMeHHbIE TTOAX0Ibl U
JOCTUKEHUSI T€HETUYECKOTO
PEIAKTUPOBAHUS PACTECHUN.

[lpaktuueckass paboTa mo
rpymmaM «OTKyna Ha
HAIIMX CTOJIaX

(b PYKTHI/OBOLIN/3TTAKI.
[pakTuueckast pabota
«BpIpammBaem ropox. Kak
MIPOBECTU CKPEIIUBAHUE Y
ropoxay.
HccnenoBatenbckas
pabota «BeIpaniuBaHue
pacTeHuil B mpoOHupKe»
(MO>KHO BOCTIOJIb30BAThHCS
pe3ynbrataMu
peabITYIITUX
AKCIIEPUMEHTOB 10
COCTaBJICHUIO
UTATEIILHBIX PAcTBOPOB
JJIsl pacTEHU).
[pakTuueckast pabota
«['éeHOMHBIE HOXHUIIBI
(MonenupoBaHue PabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTureannas
npoaykuusi (8 )

Hanzemubie u moa3eMHbIe
opranbl pactenuit. [loGer u
BUIOU3MEHEHHBII MOOer
pactenuii. CriocoObl
Pa3MHOKEHUS PACTEHUM.
[lonsaTue o kauecTBe MPOIYKTOB
nuTtanus. [Ipobiemsr
KOHKYPEHIIMH OTEUE€CTBEHHBIX
MPOAYKTOB MUTAHUS C
UMIOPTHBIMU. JloTHCTHKA
JIOCTaBKU M CPEJICTBA
COXpaHEHHsI POJIYKTOB
MUTaHUS.

Mukpo3eneHp: noJe3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUA aHAJIN3
npoaykiuu. OCHOBBI
CeKTpo(hOTOMETPUH.
[lotenmomeTpus.
Xpomarorpadus.

[lpakTrueckast pabota
«[IpenensHo nomycTHUMBbIE
koHuentpamu (IT1K) u
METOIbI KOHTPOJIS
0€301MacHOCTH
PACTUTENILHBIX MPOAYKTOB
MIUTaAHU.
UccnenoBatenbckas
paboTa «O1eHKa KauecTBa
BBIPALLIEHHO N
MUKpO3eIeHn» (100
CBOSL, TUOO U3 MarasuHa).
[IpakTrueckas padbota
«MeTtobl OLIEHKH
Ka4yeCTBa PaCTUTEIIbHOU
MPOAYKIHMU: XPAHEHUE U
COXPaHHOCTh
MUTATENILHBIX BEILECTB)
(o moctynHoMy
000py/I0BaHUIO).
Hccnenosarenbckas




paboTta «Onpenenenue
ButamuHa C MeTogoM
00paTHOrO TUTPOBAHUSA B
IUI0JIaX Ha Pa3HOM CPOKE
(cmoco6e) XpaHEeHUs.

Moayab «buorexnosorus» 7-8 kiaccel (68 yacos)

Tembl

OcHoOBHOeE coJiep:KaHue

JleATeILHOCTD
IIKOJbHHUKOB

Tema 1.
buorexnoJsorus
(4 9)

IToHsTE OMOTEXHOJIOTHHU. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM
UX TIPEUMYIIIECTBO TMEPET
XAUMHYECKUM cHHTEe30M. OCHOBHBIE
01M000BEKTEI OMOTEXHOJIOTHH:
MIPOMBIIIJICHHBIC
MHKPOOPTaHU3MBI, KJIETKH M TKaHU
pacTeHUM, KUBOTHBIX M YEIIOBEKA,
OMOKaTaTU3aTOPHI.

Chipbe 17151 OMOCHHTE3a U OlLIEHKA
€ro OMOJIOTUYECKOM 1IEHHOCTH.
OCHOBHBIC UCTOYHUKHU yTIIEPOJa,
a3oTa, ¢pochopa, MUKPOIIEMEHTOB.
HccnenoBanre HOBBIX MCTOYHHKOB
CBIpbsl (BKJIFOYAsk BOIPOCHI €r0
npeaBapuUTENIbHON 00paboTKM),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpel, B TOM YHCJIE BKIIOYAIOIINX
OMOCTUMYJIATOPHI U JPyTHE
AJIEMEHTHI YIIpaBJICHUS U
ONTUMU3AIIMU MPOIECCOB
ouocunTe3a. MeToabl
ONTHUMU3AIUU TTUTATEIBHBIX CPE]I.

[lpakTuueckas pabota
«IIpumepsl
IPUMEHEHHUS
OMOJIOTHY €CKHX
00BEKTOB B TBOEH
AKUZHIY.

Tema 2.
Mukpo0Ouosorus
(12 u)

IlosoxkeHue npokapuoToB B
CUCTEME OpPraHMYECKOro MHpa.
Crpoenune OakTepHaaIbHOU KIIETKH.
Knaccuduxkanus OakTepuil.
Mopdonorust 6akrepuii. [Ipoctbie
U CJIOKHBIE METOJbl OKpAIIMBAHUS
OakTepuil. Guznonorust GakTepuil:
NUTAHUE, JIbIXaHUe, POCT U
pPa3sMHOXEHHE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTpeMOUITBLHOCTD,
0COOEHHOCTH CTPOCHUS KIIETKH).

[IpakTuka.
JlaboparopHas paboTta
«DuKCUPOBAHHBIE
npenaparbl OaKTepHid.
Omnpenenenue Gopmbl
PENJI0KEHHBIX
KYJIBTYP
MUKpPOOPTaHU3MOB,
UCIIOJIb3Ysl MPOCTOU
METOJT OKPACKI.
JlaGoparopHas paboTa
«Omnpezenenue Tumna




MoJI0YHOKHCIIOE ¥ CIUPTOBOE
opoxenue. oToTpodHbIE U
XeMOTpo(dHbIEe OaKTepUU.
Kunernueckoe omnucanue npouecca
pocTa MUKPOOPTraHU3MOB.
DKCNOHEHIMAIbHAsT MOJENb POCTA.
Kuneruka rubenu
MHKPOOPTaHU3MOB.

[Tatorennsie GakTepuu. UymHas
Najioyka U YepHas CMEPTh,
00TynmU3M, CTOJIOHSIK, TYOEpKYJIE3.
Hcropust 60pb0BI €
OaxkTepuanbHBIMU WHPEKIUSIMU.
Boiina 6€CKOHEUHOCTH:
aHTUOMOTUKU TPOTUB OaKTEpUH.
MexaHu3Mbl 1EHCTBUI
aHTHOUOTUKOB. MeXKIIeTOUHasI
KOMMYHHUKaIus 6aktepuil. YyBCcTBO
KBOpYyMa.

[lpumenenue Oakrepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a MPOYKTOB
MHKpOOprannusMamu. bakrepun,
KOTOpBIE MOTYT Pa3Jlarathb
TJIACTHK.

Mukpoopranu3Msl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCcOLMALIMN
pacTeHuil ¢ MUKpOOpraHu3Mamu

KJICTOYHOM CTEHKH
METOI0OM OKpaIIUBaHUS
no ['pamy» (mpu
HAJIMYUU PEAKTUBOB).
JlaGoparopHas pab6oTa
«lIpuroroBnenue
NPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHCIIBIX
OakTepuin».
JlaGoparopHas paboTa
«IloceB cmbIBa € pyK Ha
yamku [lerpuy.
JlaGoparopHas paboTa
«BblaeneHne 4ucToun
KyJBTYpBl OaKTEpHiA.
Merton pa3BeneHU.
Meto BCTOMIAIOIErO
HITPUXaY.
JlaboparopHas paboTa
«Mopdomornueckas
XapaKTepUCTUKA
BBIJICJICHHOW YHUCTOU
KYJIBTYpBI:
XapaKTepUCTUKA
KOJIOHHUHU, popma
OakTepuil, TUI
KJIETOYHON CTEHKW.
JlabopaTopHas paboTa
«CpaBHeHHe pocrta
MUKpPOOPraHU3MOB Ha
yarike 6e3 u ¢
no06aBieHus
AHTUOMOTHUKOB).
Hccnenosarensckas
pabota «Ilouck
MUKpPOOPTaHU3MOB
obJagaronux
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
UccnenoBatenbckas
pabota «Bbinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIICIOBAHUE UX




AKTUBHOCTU.
HccnenoBatenbckas
pabota «BbineneHue
OakTepuil MOJIE3HBIX
JUISL pACTEHUI.

Tema 3.
JyKapuoTHYECKHE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIE TPUOBI,
APOKAKHM,
Bojopocan) (12 1)

[InecHeBbie rpUOBI MPOAYLIEHTHI
OMOJIOTUYECKU aKTUBHBIX BEIIECTB
OO01mas xapakTepUCTHKA JIPOXKKEH
caxapoMuieToB. Mcropus
WCIIOJIb30BAHUS JPOKIKEN B
TPAAUIIMOHHONW OMOTEXHOJIOTHH.
Texnonornu BUHOAENUS U
XJIeOOMEeUCHU,
CHELMATU3UPOBAHHBIE PACHI
apoxoxeil. Metabosm3M IpoxoKen.
Peakiust ciupTOBOrO OPOXKEHHUS.
[lonyyenne BTOpUYHBIX
MEeTabO0JIUTOB B APOKIKax. Jpoxxu
KaK MPOAYLEHThl OMOTOTUIUB.
[lonyyenue 1eneBbIXx OEIKOB B
IPOXIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOXKEHUS Yy
IPOXOKEH, 3HAUCHUE U3YyUECHUS
MHTO3a U LIMTOKUHE3a JIs
ONTHUMU3AIMU TIPOIIECCOB
KYJIbTUBUPOBAHUSA JPOXIKEBBIX
ITaAMMOB, IOHUMAaHUSI IPUYUH
MAaTOTEHHOCTH JPOXKKEH U rprOOB,
MOMCKA MUILIEHEeW (YHTULIUAOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
Mpenaparos.

Bopopocnu — nepcriekTuBHbBIN
00BEKT JIJIs1 MPOU3BOJICTBA OeNka 1
yriaeBoaoB. buorexnonornueckue
METOJIbI OYNCTKU TBEPBIX,
KUJKUX OTXOJI0B M Ta3000pa3HbIX
O0TX0J0B Npou3BOACTB. CTOUHBIE
BOJIbI. CXeMbl OUUCTKH.
buopuneTpsl, adpoTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTHUBHBIA WJI U BXOJISIIIIUE B HETO
MHUKpoopranu3mel. HcnonabzoBanue
BOJIOPOCJIEN B OYMCTKE CTOYHBIX
BO/I.

JlaGoparopHas paboTa
«lloxcuer kieTok
IPOKIKEN B Kamepe
['opsieBay.
JlaboparopHas paboTa
«O0HapyxeHue
IPOJYKTOB CIIUPTOBOIO
OpOKEHHUS: ITHIIOBOTO
CIUPTA U YTJIEKUCIOTO
razay.

JlaGoparopHast paboTa
«Habmonenue
Pa3MHOKEHHSI
JIPOXOKEBBIX KIIETOKY.
[lpakTuyeckas padorta
«llomyuenune TBOpOTA M
kedrpa Ha OCHOBE
MOJIOUHOKHCITBIX
OakTepui».
[lpakTuueckas pabota
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTEePUCTHKA
«Ipoxxu u
MOJIOYHOKHCIIbIE
OakTepuu,
npUMEHsIEMbIE JIJIs
POU3BOJICTBA KBACa.
IIpakTnueckas pabdora
«CpaBHUTEBHBIN
aHallu3 Pa3BUTHL
JIPOXOKEH B a3pOOHBIX U
aHAYPOOHBIX
YCIOBUSAX.
[pakTuueckas pabota
«MeToJibl OlIEHKH
CBOWCTB
xJie0omneKapHbIX

TP OKAKEH.
OcobenHoctH
OpUMEHEHHUS




PECCOBAHHBIX,
CYIICHBIX U
WHCTaHTHBIX

TP OFIKEN.
Hccnenosarenbckas
pabota «BnusHue
(U3NKO-XUMUIECKUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOM
npoAyKIuu (KBac,
kedup, cbip, x1€0 U
Ip.)».
Hccnenosarensckas
paboTta «BnusHue
(U3UKO-XUMHUYECKUX
(bakTopoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennast
nHpopmanus (8 u)

HacnencrBeHHocts n
W3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA UBBIX OPTraHU3MOB.
M3menunBocTh. Bugsl
W3MEHYHUBOCTb.

I'en —MaTrepuaIbHBI HOCUTEID
HACJIEACTBEHHOCTH U
M3MEHUYMBOCTU. HyKiIeMHOBBIE
KUCIIOTHI. Jlokamu3anus
TEHETUYECKOTO0 MaTepralia B
KieTke. JleneHue KIeToK.
Permukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIpHOM OHOJIOTHH.
Tpanckpunuusa. Tpancanus.
MyTramuu.

[lpakTuyeckas padborta
«MonudukanmoHHas
U3MEHYMBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JepeBa).
[lpakTuueckas pabota
«l'eH — MHCTPYKIMS 1O
cOOopKe KJIeTKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[pakTuueckas pabota
«Mytauusa Ha
Oyrepopoae (modoit
00BEKT U3 MPEIbIAYIIEH
paboThI, T1Ie U3MEHEHUE
UHCTPYKLMU TPUBENET
K HU3MEHEHHIO
BHEIIHETO BHJIA

00BbeKTa)».
Tema 5. IlosoxkeHne BUPYCOB B CUCTEME [Ipocmotp
Bupycoaorus (6 4) | oprannyeckoro mupa. CIpykrypa U | JOKYMEHTAIbHOIO

XUMHUYECKHI COCTaB BUPYCOB.
Knaccuduxkaius BUpPYCOB.
Penponykumst Bupycos. Bupycsl -
BO30yuTENN MHPEKIMOHHBIX
6one3Heil. OHKOBHPYCHI.
bakrepuodaru: crpoenue,

dbunbpMa o BUpycax.
[lpakTuyeckas padoTa.
«Meto1 pa3BeICHHIN.
[lpaktuyeckas padora.
«TurpoBanue
O6akTepuodarony.




CBOMCTBA, IPUMEHEHHUE.
buonorudeckue MeTo 161 60pHOBI C
BHpYyCaMH.

Tema 6. 'ennan

OCHOBBI TEHHON MH)KEHEPUHU.

[pakTtuueckas pabota

HHKEHepus 1 Bekropa. Cnenuduueckue «OHIOHYKJIEa3bl
OHMOTEXHOJIOTUH (hepMeHTBI OaKTEepUH. pectpukimu (paboTa c
(8 4) buoTexHonornn npoaykuuu HYKJICOTUIHBIMU
0eNIKOB B OaKTepHATBLHBIX NOCJIEA0BATENBHOCTIMHU
KyJabTypax. JOCTHKeHUsI T€eHHOU Ha Oymare)y.
WH)XEHEpUU U OMOTEXHOJIOTUH. [pakTuueckas padora
CRISPR/Cas — cuctema «"eHHBIC HOXKHUIIBI -
aJaliTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepwuii u apxeii. TMO. Meroasl | (MOIENMPOBAaHUE HA
nosryaeruss 'MO. Oymare)y.
Urpa-nuckyccus:
«Bpmrpan rpaHt Ha
coznanue ['MO».
Tema 7. JlomecTukanus OCHOBHBIX Huckyccust
buorexHosiorun B JIOMAIlHUX KUBOTHBIX; «JlomecTukanus, BCe a1
’KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTHI TI0 pacTeHUs U )KUBOTHEIE,
(8v) JIOMECTHUKAIIMU JKMBOTHBIX KOTOPBIC )KUBYT PSJIOM
(ucuna, HOpKa u Ap. — C YEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOU IIKOJIBI 0JIOMAIlHUBAIOTCA?
akamemuka bemsena). Mo3>KHO M CUHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJCTBE: TPAHCIUIAHTALUSI | OJIOMAIIHEHHBIM
AMOPHUOHOB, XUMEPHBIC KUBOTHBIE, | KUBOTHBIM?».
KJIOHUPOBaHHUE. [pakTuueckas pabota
OcHOBHbIE 00JIE3HU KUBOTHBIX U «Metoiuka
POJIb MATOT€HHBIX KJIIOHUPOBAHUS
MHUKPOOPTaHM3MOB U Mapa3suToB B | (MOAEIMPOBaHUE HA
pa3BuTHH 3a00JIeBaHU JOMAIIHUX | Oymare).
’KUBOTHBIX M OCHOBHBIX Mepax [pakTuueckas padora
O0pBOBI C HUMH;, POJIb MOJIE3HBIX «CocraBneHue panuoHa
MUKPOCUMOHOHTOB B OpPTaHU3ME NUTaHUS )KUBOTHOTO,
KUBOTHBIX. [lonoxurensHoe u pacyer pacxoJo0B Ha
no6o4Hoe (OTPUIATETHHOE) COZEPIKAHUEN.
BO3/ICHCTBUM aHTUOMOTUKOB Ha Hccnenosarenbckas
OpraHu3M B XOJI€ JICUCHHUS paboTta «O1eHka
JKUBOTHBIX; I1I€TM U 3a/1a4u KauecTBa MOJIOYHOM
BETEpUHApHUU. bruoTexHoIOTHS IPOTYKLIHN.
KOPMOBBIX IPENapaToB.
Tema 8. OCHOBHBIE METOJIBI CENEKIUU. [lpakTuueckast pabota

buortexHoJioruu B
PaCTCHUEBOACTBE

['uGpuauzanus. @opmel oTOOpA.
OCHOBHbIE HaNpaBJICHUS

«BbIpamuBaemM ropox.
Kax nposectu




(10 v)

CEJICKIIUU: YIy4IlIEeHUE
YpOKailHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U a0MOTHYECKUM
dakropam.

OCHOBHBIE TIOJXOJIbl CEJICKIINU U
OMOTEXHOJIOTUU KYJIbTYPHBIX
pacrenuid, I ubpuauzamms,
OoTHaJieHHasi THOpUAU3auus,
UCKYCCTBEHHBIH 0TOOD, TeTepPO3UC,
Tpancopmanys, MyTareHes,
TEHETUUECKOE PEIAKTUPOBAHUE).
Uctopus cenexuuu B Poccuu u
MHpE, UCTOPHS PA3BUTHUS
BOKHEUIIINX COPTOB KYJIBTYPHBIX
pacTeHui.

Kak uenoBek Moxer
MOAUGDUIIMPOBATH PACTCHUSA?
I'ennas nHxxenepus pacreHuit: Yto
TaKO€ TeHETUYECKasi MHKEHEPUs
pactennii. TpaHCTE€HHbIE PACTEHUS.
Meroasl nonyuenus. ObpazoBaHue
OIlyXOJIEH Y PACTCHUM.
ArpobaxTepuanbHas
Tpanchopmanys: Ti-mma3sMuabL.
I'ensr T-JIHK. MosekymnsipHo-
TCHETUUECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHBIE
MOJXO/Ibl U TOCTHKECHUS
TeHETUUECKOTO PEIaKTUPOBAHUS
pacTeHui.

Ectb 11 sxu3nb B ipoOupke?
brotexHonorust KyJIbTypHBIX
pacTeHun.

CKpelIUBaHUE y
ropoxay.
[IpakTnueckas padora
«['eHOMHBIE HO>KHHIIBI
(MoenupoBaHUe
pabOTHI CUCTEMBI
CRISP-Cas).
HccnenoBarennckas
paboTta «BeipaiuBanue
pacTeHUi B IPOOUPKE»
(MOXHO
BOCITOJI30BAThCS
pe3ynbTaraMu
pEaBITYIITUX
AKCIIEPUMEHTOB 110
COCTAaBJICHHUIO
TUTATEITHLHBIX
pPacTBOPOB s
pacTeHuil).

Moayab «MoJieKyjasipHble 0CHOBBI (U3HO0JIOTHM U (papMaKoJIOrum» 9 KiIacc

(68 yacoB)
TeMbl OcHOBHOe coepKaHne JlessiTeJIBHOCTDH
IIKOJbHUKOB
Tema 1. BBenenue. buoreHHbIC 3JIEMEHTHI: HccnenoBarenbckas
dusunojgornueckas opranorensl: O, C, N, H. paboTta
xumus (20 u) AxtuBHBIE (HOpPMBI KUCIOpOaa, X | «KoimuecTBeHHas

[IOJIyYEHHUE, HEUTpaIu3aLus.
MakposJIeMEHTBI: TTPOLICHT

OLCHKA COACPIKaHHA
MUKPOIJICMCHTOB WJIN




coJiep>KaHusl B OpraHu3Me,
BBITIOJTHsIEMasT (DYHKIIHS,
cojiep>KaHue B MPOAYKTaX MUTAHMUS.
Ca2+ - cBs3BIBaIOIINE OEINKH,
JETIOHUPOBAHUE KaJbIIUS,
peryJsiiis YpOBHS KaJIblUs B
OpraHu3Me: TOPMOHBI Io4ek. Mg —
CTpoeHue xyopoduiia, ero
aKTUBAIUSl COJTHEYHOUN IHEPTUEH.
MUKpO3JIEMEHTHI: B KaKUX
MOJIEKYJIaX COJepIKaTcs,
BBITIOJTHSIEMasl (DYHKITHS,
COAEp>KaHUE B NIPOAYKTAX MMUTAHHUS.
IlocnencTBus nepeno3upoBKU
MHKpO3JieMeHTamMu. Fe —
YCBaMBAaE€MbI€ THUIIbI COCIUHEHUIM
xenes3a. ['emornporenHsl,
reéMOLMaHuH, IUTOXpOMbL. Cu —
YCBOCHHUE Y TPAHCHOPT MEJIH.
benku, conepxaiine Meb.
[TaTonornyeckre CUHIPOMBI
Menke u BunbcoHna, CBSI3aHHBIC C
MEeTab0JIU3MOM MEIH.

TOKCHUYHBIE DJIEMEHTHI
[lepnonruueckor CUCTEMBI JJIA
opraHu3Ma. BnusHue HepocTaTka
MakpO U MHUKPOS3JIEMEHTOB Ha
JKUBBIE OPTAHU3MBI.

Kupsl. 3a0oneBanus yenoBeka,
CBSI3aHHBIE C HAPYIICHUSIMU
’KHUPOBOrO OOMEHa.
Jlncnunuaemun.

VYrneroasl. 3a00JieBaHUs YEIOBEKa,
CBSI3aHHBIE C HAPYIIEHUSMU
yriaeBoaHoro oomena. CaxapHbiid
nuaoer.

benku. Ctpoenue. 3a0oaeBanus
YEJI0OBEKA, CBSI3aHHBIE C
HapyIIEHUSIMHU O€IKOBOTO OOMeHa.
Oynkyn 6enKoB. GepMEHTHI.
Mexanusm nenictBug. Kiaccel
(hepMEHTAaTUBHBIX PEaKIIHIA.
KodepmeHnTsl.

ButaMuHbl KUPOPACTBOPHUMBIE,
BOJiopacTBopuMble. [IpeBpaiiienue

BUTAMUHOB B MHUILIEBBIX
IPOIAYKTaX».
[IpakTuueckoe 3aHsATHE
«KauecTBeHHbIE
peakuuu Ha
OPTraHUYECKHUE
MOJIEKYJIBDY.
[IpakTuueckoe 3aHATHE
«IeHaTypanus OeJIKOB»
[IpakTrueckoe 3aHATHE
«3yuyeHue aKTUBHOCTH
aMUJIa3bD».
[IpakTrUueckoe 3aHsTHE
«/lmanu3 (kmerouka
Tpayoe)».




BUTAaMHHOB B aKTHUBHBIC ()OPMBI
Ko(pepMeHTOB. ABUTAMUHO3BI.
OCHOBHBIEC THITBI META0OJTMIECKUX
peakuunii. buosHeprernueckue
npouecchl. [ mukomms. [ukin
Kpebca. Llens nepenoca
AEeKTPOHOB. OKHUCIEHUE KUPHBIX
kucaot. Katabosmsm
aMUHOKHUCHOT. ['MmokoHeoreHes.
CuHTe3 yrieBoi0B, OCNKOB,
XKUpOB. MeTabosmTuueckre
3aboneBanus. [Ipakruueckoe
3aHATHE: «pEIlEeHUE 3a]a4 Ha
DHEPreTUYECKUI 0OMEH»

Knerka. Ilonsitie MmeMOpaHbI.
OyHkuuu MemOpaH. Bubl
TPaHCIIOPTA B KIIETKY.
MemOpaHHbIE OpPTaHOU/IBI.
3aboJieBaHusl CBA3AHHbBIE C
HapylieHueM paboThl MEMOpPaHHBIX
opraHe, 00JI€3HN HAKOTICHUS.
Tunpl KOHTAKTOB MEXKY KJIETKaMHU.
3HaYEHUE MEKKIETOUHOM
KOMMYHHKAIUH JJIs1 3J0POBBS
opraHusMa.

Anpo. YpoBHHM yIIakOBKHU
XpoMaruHa. XpOMOCOMHBIE
teppuropuu. HememOpanHbie
OpTaHOUJIBI.

Tema 2.
MoaexkyasipHast
ouoaorus (20 u)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJIIPHOU OMOJIOTHH.
HykiienHOBBIE KHCIOTBHL
OCHOBHBIE NIPUHILIMIIBI CTPOCHHUS.
Matpuunble cuHTe3bl. Perumkanms
— OCHOBA KJIETOYHOTO JEICHHUS.
[IpyHIMOBL pErUIMKALUY.
Myramuu. Yto BbI3BIBAET
m3MmeHenus: B crpoenun JIHK.
[IpuHuuMnel penapauu.
Tpanckpurus.

I'enernueckuii koa. Tpaucisanys.
Opranuzanys TeHOMa BUPYCOB
[IpoTUBOBHUPYCHBIE CPENICTBA,
MEXaHU3MbI UX JICUCTBUS.
Opranuzanysi reHoma GakTepui

[lpakTuyeckas padborta
«Boiienenue JITHK u3
OaHaHay.
IIpakTnueckas pabdora
«Mopens JIHK-
OpUTaMm».
[IpakTnueckass pabota
«Omnpenenenne
KayecTBa Mpenaparos
JIHK ¢ moMo1iisio
CHEKTPOPOTOMETPUI
(Ipu HaTMYUU
00opyaoBaHus).
[lpakTuueckast pabota
«PernmkaruBHas
MaiuHa (urpa-




AHnTHOaKTEpHANIbHBIE TIpenaparkl.
Opranu3zaiys TeHOMa 3YKapHuoT
I'enoMHOE penakTUpOBaHUE.

JEMOHCTPALIHS )».
[paktuyeckas pabora
«IP (Monens
amrUduKanus Ha
Oymare)».
[pakTuueckas pabota
«Cuna mpoMoTOopay.
[pakTuueckas pabota
«Pemrenue 3amad Ha
T€HETHUYECKUH KO.
IIpakTnueckas pabdora
«DonnuHr OEITKOBY.
Hccnenosarennckas
paboTta
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[pakTuueckas pabota
«Pabora B
COBPEMEHHBIX
reHeTh4Yeckux 0azax
naHHbIX. [IpoBeneHue
In silico anamm3a

IIOCIIEA0BATENBHOCTEN
TEHOB.
Tema 3. Ilonstue o nekapcrBax. [IpuHuumne! | MccnenoBarensckas
dapMaKoJI0Tus MIOJX0/1a K IIOUCKY HOBBIX pabora «IKcnepuMeHTa
(28 v) JIEKapCTBEHHBIX CPEACTB. 10 OTIPEAECICHUIO

CKpHUHUHT Y €r0 METO/IbI.

[Tytu BBenenus JIC.
dapMaKOKMHETHKA JIEKapCTBEHHBIX
BelecTB. BcacriBaHue
(abcopOumst) nexkapcTB. OCHOBHBIC
MEXaHHU3MBbI BCAaChIBAHUS.
TpaHcopT JIEKapCTBEHHBIX
BeleCTB. | 'eHbl U OeJIKKU nepBoi
da3sl OuoTpanchopmanuu. Ilytu
BBIBEJICHUS JICKapCTB U3
opraHusma. JDKCKpeuus 1
aMUMUHALUA. ['eHbl 1 OeNKu
BTOpOM (ha3el OuoTpanchopmaIuu.
dapmakoauHaMuKa. [ maBHOE U
no0o4yHoe, pe30pOTUBHOE U
MECTHOE, MPSAMOE, HEPSIMOE U
pediekTopHOE NECTBUE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUIUSIX.
[lpaktuueckas pabora
«Kapra skcnpeccun
10(haMHHOBBIX U
CEPOTOHUHOBBIX
pEeLenToOpoOB B MO3Te
MBIIIICH.
HccnenoBarenbckas
paborta
«lToBeneHueCcKHUE TECTHI
Ha peiOkax Danio rario.
CBeTtyo-TeMHast
KaMmepay.
HccnenoBarenbckas
paboTta
«IloBeneHuyeckue TeCTHI




Bunbl B3aUMOEUCTBUSA JIEKAPCTB.
CHHepru3M M aHTaroHU3M NpHu
COBMECTHOM JEHCTBHUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUHOCTHU
TpancmemOpaHHbIi CHUTHAJIMHT.
Tunel KIETOYHBIX PELIENTOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJIbI,
KATATUTUYECKUE U COMPSIKEHHBIE C
G-0enkamu; BHYTPUKICTOYHBIE:
LIUTOIUIA3MATHYECKUE U SIACPHBIE.
MexaHu3Mbl JIUraHA-peLUenTOPHOTO
B3auMoiercTBusA. CENeKTUBHOCTD
(M30UpaTenbHOCTh) JACHCTBUS,
CBS3b «XMMHUYECKasI CTPYKTypa —
dbapMakoJioTHuecKasi akTUBHOCTh
BEILIECTB)»

@apMaKOJIOTUUECKOU MOYJIAIUU
CHUHAIITHYECKON XOJMHEPTUYECKON
nepenayu. MosexkyIspHbIi
MEXaHU3M JIEUCTBUS U
dbapMmakosioruueckue cBoicTBa M-
XOJIMHOOJIOKATOPOB,
TaHTIMO0JIOKATOPOB H
Kypapemno100HbIX CPECTB.
@apMaKOJIOTUYECKAsS PETYIISALNS
aKTUBHOCTHU aIpEHEPTrHUECKOTrO
cuHanca. AJpEeHOMUMETHUKH,
aJIPEHOOJIOKATOPHI,
CUMITIATOJIUTUKH.

MonekynsipHasi (hapMakoIOrHs
aHTHAJUIEPTUYECKUX CPEJICTB.
['ucramMmuHOBBIE PELIENTOPHI: THIIBI,
MOJIEKYJISIDHAsl OpTraHU3aLysl.
Crabunzatopbl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M
JIEHCTBHSI, 0COOEHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
MPWIOKEHUS JICUCTBUA
MHTUOUTOPOB JIMIHIHBIX
MEINUaTOPOB.

MexanusMm JeucTBUs U
MIPUMEHEHHE TPEnaparTos,
CTUMYJIUPYIOIIHUX TPOUECCHI
nMmyHurera. PapMakoIornyeckas

Ha pbIOKax Danio rario.
OTKpBITOE MOJIEY.
Hccnenosarennckas
paboTta
«IloBeneHuyeckue TECTHI
Ha pbIOKax Danio rario.
CraifHO€ MOBEACHUEY.
[lpakTuyeckas padbora
«BnusiHue anpeHanmMHa
Ha cepAcUHbIe
COKpAILEHUS
(mporpammHO€e
obecreueHue)y.
[pakTuueckas pabota
«l'ucromornyeckue
npenaparsl IMMYHHOM
CUCTEMBI.
[lpakTuyeckas padbora
«l'ucrosornueckue
npenapaTbl HEpBHOM
CUCTEMBD».




XapaKTEPUCTUKA UHTEPJICUKUHOB:
MOJIyYEHUE, MEXAHU3M JCHUCTBUS,
npuMeHeHre. OCHOBBI
naTo(u3n0JI0THN OCTPO(ha30BOTO
OTBETA, MEAUALUS BOCIIAJICHUS.
MousieKkynsipHbpIii MEXaHU3M
MIPOTHUBOBOCHAIUTEIILHOTO
JICUCTBUA
TIIFOKOKOPTHUKOCTEPOUOB,
HECTEPOUTHBIX
MIPOTUBOBOCHAIUTEILHBIX CPEACTB.
IloHsiTue O HApKO3€ U HAPKO3HBIX
npenaparax. Knerounsii u
HEPBHBIA HapKO3.
dapmakoJioruyeckas
XapaKTEPUCTUKA OTHAEJIbHBIX TPy
HapPKO3HBIX CPEJICTB.
[locnenoBarenbHOCTh ACHCTBUS HA
LHEHTPAIbHYIO CHCTEMY.
duznosornueckuii coH; Qasbl cHa.
Bunbl Hapymenunii cHa [lonsitue o
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHKAX).

MonekynsipHblE aCHEKTHI
Holuenuuu. OnuaTHbIe
peUenTopbl, UX THUIIBL
OHkepaHbl U SHAOPPUHBI -
OH/IOTEHHBIC JIUTAHbl OTMMATHBIX
pELEenTOpOB.

AHTHUIICMXOTUYECKOE JICHCTBHE,
BIIMSIHUE HA (DYHKIIHIO
AKCTPANUPAMUIHON CUCTEMBI,
AMOLMOHAIBHYIO C(epy, PBOTHBIH
LEHTp, apTepHaIbHOE J1aBJICHUE,
LHEHTP TEPMOPETYIISIIUU.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSA HEUPOJIENITUKOB,
BIIUsIHUE Ha J0(aMUHOBBHIE,
CEpOTOHUHOBBIE, aIPEHO- U
TMCTaMHHOBBIE PELENTOPbI, UX
JIEMCTBUE HA KJIETOYHBIE
MeMOpaHbl, Ha AEMOHUPOBAHUE
TKaHEBbIX MOHOAMHUHOB.
[loTeHnuan-3aBucuMble HATPUEBBIC




KaHaJIbl KaK MUIICHU I[GﬁCTBH?I
MECTHBIX aHECTETHKOB. CriocoObI
I/IHFI/I6I/IpOBaHI/I$I IIOTCHIOMAI-
3aBUCUMBIX HATPUCBLIX KAHAJIOB
MCCTHBIMH aHCCTCTHUKAMM.

Moayab «MoJieKyJIsipHble 0CHOBBI cejiekinum» 9 kiaacce (68 yacos)

ouosorus (20 u)

HykJienHOBBIE KHCIOTBL
OCHOBHBIEC MPUHIIUIIBI CTPOCHHUS.
Matpuunble cuHTe3bl. Perumkanms
— OCHOBA KJIETOYHOTO JEJICHUS.
[IpyHIMOBL pEIUIMKALUN.
Myranuu. YTo BBI3BIBAET
n3MeHenus: B crpoennu JIHK.
[puHMnbl penapanuu.
Tpanckpunuus. ['eHeTHuecKuii
koa. Opranusaius reHoMa BUPYCOB
IIpoTMBOBHUPYCHBIE CPENCTBA,
MEXaHU3MBbI UX JAEHCTBHS.
Opranuzanusi reHoMa OaKTepHii
AnTHOaKTEpUAILHBIE TPEnapaThl.
Opranuzanys TeHoMa dyKapuoT
['enOMHOE penakTUpOBAHUE.

Tembl OcHOBHOE coaepskaHue JeATeJIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTueckas pabota
MouaexkyaspHas MOJIEKYJISIPHON OHOJIOTHH. «Boigenenne JIHK u3

OaHaHay.
[pakTuueckas pabota
«Mopens JIHK-
opUraMm».
[IpakTnueckast pabota
«Omnpenenenue
KayecTBa Ipenaparos
JIHK ¢ momoristo
CHEKTPOPOTOMETPUI
(Ipu HaMMYUK
000pyoBaHUs).
[lpakTnueckas pabdora
«PermukatuBHast
MaruHa (urpa-
JEMOHCTPALIHS )».
[pakTuueckas pabota
«IIIP (Monens
aMIuuuKaus Ha
Oymare)».
[lpaktuueckas pabora
«Cuna nmpoMoTopay.
[lpakTuueckas pabota
«Pemrenue 3a1ay Ha
TEHETUY ECKUM KOJI.
Tpancsausa».
[pakTuueckas pabota
«DonnuHT OEIKOBY.
HUccnenoBarebckas
paborta
«PacnpocTpanenue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepHiD».
[lpakTuueckas pabota




«PaboTta B OBpEMEHHBIX
TCHETUYESCKUX 0a3zax
nanHHbixX. [Iposenenne
In silico ananuza

MOCJIEA0BATENBHOCTEN
TCHOBY.
Tema 2. [Ipeamer renetuku. Kparkas PouneBas urpa
MoJsekyasipHbie HCTOPUS Pa3BUTHS MPEACTABICHUS | «AJUIETN.
OCHOBBI I'€HeTUKH O HACJIEACTBEHHOCTH. HccnenoBarensckuii
(20 v) OT rena K NpU3HAKY: Kak npoeKT MyTareHHbIe
packpacuth kota. Uto Takoe (bakTophI.

npusHak? IlyTte ot rena no
npu3Haka. Myranuu. Asenu.
['eTepOo3UroTsl ¥ TOMO3UIOTHI.
JIOMHHAHTHBIE U PELICCCUBHBIC
aJyIeny.

I'eHBlI CTpOAT OpraHusM.
BriroueHre ¥ BBIKITFOUEHUE
6oupiioro Habopa reHos. Kax
KJIETKH TIOHUMAIOT, KaKue TeHBI
JTIOJDKHBI paboTaTh.

JIMCcKpeTHOE Hacje10BaHue
MIPU3HAKOB. 3aKOHBI MeHaens:
OJIUH T€H - oAuH npu3Hak. Cxema
CKpeIIMBaHus. 3aKOH
eAMHO00pa3us THOPUAOB NEPBOTO
MOKOJICHHUS. 3aKOH pacCIlleTUICHHUs
MIPU3HAKA BO BTOPOM MOKOJICHUH.
3akoHBI MeHelsI: HECKOJIBKO
T€HOB - HECKOJIBKO MPHU3HAKOB.
JluruOpuaHOe CKpeliuBaHue.
HezaBucumoe pacxoxneHue
xpomocoM. CIierieHHOe
HacCJIeI0BaHUE.

B3auMonencTeue reHos.
AJienbHOE M HEaJIeNIbHOE.
Onpenenenue noja. [lomosbie
XpoMocoMbl. CaMIIbl U CAMKHU.
Bnusuaue dakTopoB okpyxaromiei
cpeabl. XpOMOCOMHOE
omnpenenenue noJa. [lonoseie
xpomocombl. [IpoGrema
JOIIOJIHATEIIBHOU X-XPOMOCOMBI Y
KEHIIWH. TpeXIBeTHbIC KOIIKH.

PoneBas urpa «Cynb6a
KJICTKN». | eHbI-
MEPEKII0YaTEeH.
[IpakTuueckoe 3ananue
«AJITOPUTMBI 1151
KJICTOK.
[IpakTrueckoe 3agaHue
«Equnoob6pasue
MIEPBOTO MOKOJICHHUS.
[IpakTueckoe 3amanue
«Pacmiennenue BO
BTOPOM IOKOJICHUIY.
Hccnenosarennckuit
MPOEKT «3aKkoHbI I
Mennens B
SKCIIEPUMEHTE.
[IpakTuueckoe 3ananue
«Pemerka Ilenneray.
[IpakTrueckoe 3agaHue
«HacnenoBanue,
CIICIUICHHOE C ITOJIOM).
[IpakTUueckoe 3aHsTHE
«B3aumoaencTBus
TeHOB (MOJIeIMPOBaHKE
CUHTE3a U TPAHCIIOPTA
MIUTMEHTA B KJIETKY)».




Tema 3.
Moaekyasipubie
OCHOBBI CeJICKINHU
(28 u)

['eHbI B IOMYJISIIIUSX: BEITUKOE
paBHoBecue. Tomymsammsa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
aluiens. YpaBHeHue Xapau-
Baitn6epra. [omynsuuu
MEHSIFOTCSI: YHCIICHHOCTD,
MHTpaIys 1 BBIOOP cymnpyra.
@DakTopbl, KOTOPHIE BBIBOJSIT
MOMYJISIIIUIO W3 paBHOBECHUST Xapu-
Baitn6epra. YucneHHOCTb
nomnyssiuuyd. PoseBas urpa
«Qdpdexr ocHoBaremsi». dpeitd
reHoB. Myranuu. Heciyuarinoe
ckpemuBanue. M3osanus.
IomymAmu MeHSIoTCA:
€CTECTBEHHbII O0TOOp. MexaHu3m
JIEHUCTBUSI €CTECTBEHHOTO OTOOpA.
JIBrokymui oTO0D.

Mo nudukaroHHast
U3MEHUYHUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOAU(PUKAITMOHHOM
n3MeHuYuBOCTH. HacienoBanue
KOJIMYECTBCHHBIX MPU3HAKOB.
KonuuecTBeHHble MpU3HAKY.
CpenoBasi UI3BMEHYUBOCTh
npusHaka. Koadduiument
HacJleyeMOCTH Npu3Haka. OTBer
Ha 0TOO0p. [louck reHon
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIICOTUIHBIE BapUAHTHI
reHoB. /JIHK-uumn. IloHOTE€HOMHBIM
aHaJIN3 acCCOLMAIIM.

«OMBD) HaJ TEHOMOM.
[loctrenomuast spa. O6paTHas
reHeTuka. «OMUKCHBIC)
uccienosanus. [Iporeom,
MeTaboaoM. JloMmecTukanus u
LHEHTPbl TEHETUYECKOTO
pasHooOpasus. [loucku pactenuit ¢
«XOpOILIUMM» MPU3HAKAMU IS
yenoBeka. LIeHTpbl reHeTH4ecKkoro
pazHooOpasus. Hukonait MBanoBuu
Baswios. Cenekuusi.
KombOunarmonnass u ruOpuiHas
cenekuus. [ereposuc.

[IpakTuueckoe 3ananue
«YacToTsl amenen,
TCHOTHUIIOB U
(beHOTUTIOBY.
HccnenoBarenbckuii
IIPOEKT «AHaIN3
TeHETUYECKOM
CTPYKTYPBI TOIYJIAUN
(Ha OCHOBE 3aKOHa
Xapnu-Baiinbepra)».
Ponesas urpa «9ddext
OyTBUIOYHOTO
TOPJIBIIIKAY.

Ponesas urpa
«EcTecTBeHHBIM
0TOODY.
Hccnenosarennckue
paboThI
«MoaudukanmoHHas
M3MEHYHUBOCTD
pacTeHul B mpeaenax
BaIlIETO MECTa
JKUTEIILCTBAY.
[IpakTuueckoe 3ananue
«ATPOHOMBD.
[IpakTrueckoe 3agaHue
«"'oMooruueckue
pSAIbI HACHEACTBEHHO U
M3MEHUYHUBOCTI.




CoxpaHUTh U U3YYUTh T€HBI, YTOOBI
MeHATH Oynyiee. Kak npaBuiibHO
XpaHuTh reHbl. Kosmekuuu
TEHETUYECKUX PECYPCOB PACTCHUM.
[pakTukym w/wim
HCCJIEI0BATEIbCKUM MPOEKT:
Metoabl KyJIbTUBUPOBAHUS 1n Vitro
JUIs1 COXPAHEHHSI TEHETUYECKUX
PECYPCOB paCTEHUU U JJIA
YCKOPEHHOU CEJICKIIUU
I'eneTnyeckue LIEHTPHI B HAILLIEH
crpane. I'ne 3aHuMaroTCs
TEHETUKOW Y TEHOMUKOM JJIST HYXK]
CEIbCKOTO XO35IUCTBA.
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