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IHOACHUTEJIBHASA 3AIINCKA

AKTYaJbHOCTh W Ha3HAYeHHe mnporpammbl. [Iporpamma paspaboTtaHa B
COOTBETCTBUM C TpeboBaHUsIMU DenepalibHOro rocyJapCTBEHHOr0 00pa3oBaTEIbHOrO
CTaHJapTa OCHOBHOIO 00miero oOpa3oBaHMs, OpPHUEHTHpPOBaHA Ha oOecreyeHue
UHAUBUIYATBHBIX MOTPEOHOCTEH 00ywaroluMxcsi MW HampaBjieHa Ha JOCTUXKEHHUE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpaMMbl OCHOBHOT'O 00IIETr0 0Opa3oBaHUS C
y4eTOM BBIOOpa y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHH KYypCOB BHEYPOUYHOM
JIESITENIBHOCTU. OJTO TO3BOJISIET OOECHEYUTh EIUHCTBO OO0sA3aTENbHBIX TpeOOBaHUMN
®I'OC BO BceM MPOCTPAHCTBE MIKOJIHLHOTO 00pa30BaHUs: HE TOJHKO HAa YPOKE, HO H 3a
€ro npeaeiIaMH.

AKTyaJIbHOCTh ~ peaiu3allid  JAaHHOW  TporpaMMmbl  OOYCIIOBJIEHa  CaMoOM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATEIbCKON NEATENbHOCTH. JTa AESTEIbHOCTD JICHKUT
B OCHOBE TI03HABATEILHOTO MHTEpECca peOeHKa, SBIAETCS 3aJI0rOM YMEHHUS INIAHUPOBATh
ar00bIe JIEHCTBUS UM BAXKHBIM YCIIOBUEM YCIEHTHOW peanu3auuu wujen. JlroObie
U3MEHEHHSI COBPEMEHHOT0 OOINECTBa CBSI3aHBI C MPOEKTaMHU M HUCCIIEIOBAHUSIMH — B
HayKe, TBOpYECTBE, OW3Hece, OOIecCTBEHHON >XKU3HU. [[03TOMY Ba)KHBIM 3JIEMEHTOM
Pa3BUTHS JMYHOCTH OOydYaromerocs sBseTcs (GopMUpPOBaHME OCHOBHBIX HABHIKOB
IIPOEKTHO- UCCIEN0BATEIBCKON NS TEIBHOCTH.

[Iporpammoii npenycMOTpeHO (POPMHUPOBAHUE COBPEMEHHOIO TEOPETUYECKOTO
YPOBHSl 3HAaHWUM, a TaKKe W TMPAKTUYECKOrO0 ONbITa padoThl ¢ J1abOpaTOPHBIM
000pyI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON NeATeIbHOCTH. MeTobl
opraHu3alid  00pa30BaTeIbHOM W HAYYHO-HCCIIEOBATEIbCKON  IESITEIbHOCTU
npeaycMaTpuBalOT (OpMHUPOBaHUE y OOYYAIONIUXCS HECTaHJIAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPKEHUS M MHAUBUAYAJTBLHOCTH CYXICHUMH.

Jnst monHOro yd4era MOTPEeOHOCTEH ydyaliuxcss B IMPOTpaMMe HCIOJIb3YeTCs
mudepeHIMPOBAaHHBIM  MOAXOA, YTO CTUMYJUPYET YYallerocs K YBEIWYEHUIO
NOTPEeOHOCTH B MHAMBUAYAJIbHOM, MHTEIUICKTyJIbHON U TTO3HABATEILHOM JESITEIbHOCTH
M Pa3sBUTHIO  HAYYHO-HUCCIIENOBATEIbCKMX  HaBbIKOB.  IIporpamma  craHer
BOCTPEOOBAHHOM B MEPBYIO OYEPEAb IKOJbHUKAMH, KOTOPbIE UMEIOT CTOMKUN UHTEPEC
M COOTBETCTBYIOIIYKD MOTHBALMIO K HM3YYECHHIO NPEAMETOB E€CTECTBEHHO-HAYYHOTO
[IUKJIa, ECTECTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

B moapocTKOBOM BO3pacTe y4aliuecs NPOSIBISIOT CBOIO 3aMHTEPECOBAHHOCTH B
TOW WM WHOW O0JacTH 3HAHUN, HAYYHOM HAMPABJICHUU WU NPOdeCCHOHATBHOU
nestenbHOCTH. Takum 00pa3oM MPOUCXOIUT (OPMHUPOBAHUE T[MO3HABATEILHOW U
npo(ecCUOHaNBbHON COCTABISIONIECH JIMYHOCTH, TOMOTAeT y4yalleMycsl B ONpe/IeJICHUU
OyIyllero >KU3HEHHOr0 MYTH M B MNPOPECCHOHAIBHOM BBIOOpE TMOCIE OKOHYAHUS
mKkosbl. [lomoGHOrO poja 3aMHTEPECOBAHHOCTh CTHUMYJIUPYET IMOCTOSHHOE >KEJaHue
IIKOJIbHUKA K TIO3HAHWIO HOBOTO, DPACIIUPEHUI0 U YTIyOJEHUIO COOTBETCTBYIOIIMX
3HAHMUU, U



MOJIYYEHHUIO HOBBIX B TOM YHUCJE MPAKTUYECKUX HABBIKOB, a TaKXE MOTHBUPYET
ydaierocs Ha npoQpoprueHTaIHrIO.

[IporpaMMa HaleneHa Ha MOMOILb pEeOEHKY B OCBOCHHM OCHOB OpraHM3allld U
OCYLIECTBJIEHUSI COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIbCKON IEATEIBHOCTH, a TAKKE B
OpuoOOpeTEeHNH  HEOOXOIMMOTO  OmbITa g paboThl  HaA  WHAUBUAYAIbHBIM
UCCIIeIOBaHUEM WIH NpoekToM. [IporpaMMa moMoXeT MIKOJBHHUKY B 0OoJiee riyOOKOM
U3YYEHUH UHTEPECYIOLEN ero o0JacT €CTECTBEHHBIX HAyK, a TAKXKE B MPUOOPETEHUU
BaXXHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIUMBIX AJI MPOAYKTUBHOM COLMAIU3ALMHA U
(bopMHUpPOBaHUS IPAKIAHCKON MO3UIINH:

— HaBbIKa CAMOCTOSITEILHOTO pEHICHUS aKTyalbHBIX MCCIEI0BATEIbCKUX WM
NPAKTUYECKUX 3ajay, BKIIOYAIOIIET0 B ce0s yMEHHE BHUJETh M aHAJIU3UPOBATH
npoOieMbl, HYXKIAIOIIUMECs B PELIEHWH, YMEHHE JEeTallbHO NpopadaTbiBaTh U
peann30BbIBaTh CIIOCOOBI PabOTHI C HUMH, YMEHHUE TUIAHUPOBATH COOCTBEHHYIO padoTy
U CaMOCTOSTEILHO KOHTPOJIMPOBATH CBOE MIPOJBUKEHHUE K JKEJTAEMOMY pe3yibTaTy;

— HaBblKa I€HEPUPOBaHUS U OPOPMIICHUS COOCTBEHHBIX HJEH, 00JIeYeHUs UX B
yIOOHYIO Ui pacpocTpaHeHus Popmy;

— - HaBblKa YBAXUTEIBHOTO OTHOUIEHUA K YYXXKUM B3[VSIAAM U UAEAM,
opopMJIEeHHBIM B paldoTax JApyrux JIIOJAEW, JPYyrux aBTOPOB — BIIAJENbIIEB
MHTEJUIEKTYaJIbHOU COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOIO  BBICTYIUIGHHMS — mepel  OOJbUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHUSI W OTCTaWBAaHUS CBOEW TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSKIEHUS JIPYTUX B CBOEU MPaBOTE, MPOJBUKEHUS CBOUX
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— HaBblKa pabOTHl CO CIHEUUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMu,
71a060paTOpHBIM  O00OpPYZOBAHHEM, TEXHUYECKUMU YCTPOHUCTBAMH, OMOIMOTECUHBIMU
GoHITaMU U HWHBIMM pecypcaMHu, C KOTOPbIMH MOXKET OBITb CBsi3aHAa MPOEKTHO-
VICCJIEI0BATENBCKASI IEATEIIBHOCTD IKOJIBHHKA.

Kpome Ttoro, pabora MIKOJIbHHMKA HaJ MPOEKTOM WM HCCIEIOBaHHEM OyAer
crocoOCTBOBATh M PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuanTtsl peaju3zanuu nporpaMMsbl 4 (pOpMbI NPOBEACHUS 3aAHATHH.

JlanHasi mporpaMma paccyhTaHa Ha pabOTy €O IIKOJbHHUKAMHU S5-7 KIIacCOB.
Ilenarory BakHee aKLIEHTUPOBAaTh CBO€ BHUMAHHUE HE CTOJIBKO HAa KayeCTBE pe3yJibTaTa
IPOEKTa WM UCCIEA0BaHNUs, CKOJIBKO Ha TOM, UTOOBI yUyaluiics moxydal 3HaHUS B TOM
YHCJIE U YEPE3 BHIIIOJIHEHHUE MTPAKTUYECKOIO 3aJaHMsl, 1€1aJ1 BBIBOJIBI M YMO3AKITOUEHUS
HAa OCHOBAaHHWHM CBOEr0 HCCJENOBAHMS, YYHWICA CpPaBHUBATh €ro pe3yibTaThl C
TEOPETUYECKUM MAaTEpPHAIOM U HCCIAEAOBAHUSIMU JPYrUX IIKOJbHUKOB. Takum
00pa3oM, IIKOJbHUK OCBOMT OCHOBBI NPOEKTHO-HCCIEIOBATENBCKON EATENBHOCTH U
IpUOOPETET HABBIK KPUTUUECKOTO OTHOUIEHUS! K MaTepUaly.



[Iporpamma pa3dbuTa Ha MOJIYJIH, KOTOPbIE MOTYT OBITH HCIIOJIB30BaHBI JIMOO
4acTUYHO, JiMOO TmodHOCThI0. Tak wmomynp «Kak JKMBOTHBIE U pacTeHus
MPUCTIOCA0TMBAIOTCS (IBOJIOMMOHHAS AKOJIOTHS) MPEANoaraeTcsl s U3y4eHHs B 5
wim 6 kiacce B TeueHue oaHoro rojga (34 uwaca B rox). Moaymu «OCHOBBI
pacTeHueBoACTBa» U «bHOTEXHOJOTHs» paccuuTaHbl Ha 68 YacoB U MOTYT OBITh
peanu3oBaHbl B TeueHUU 2-X jeT (o 34 yaca B roa) uinu B TeueHuu 1 rona (68 yacos B
rojm).

MOXHO pPEKOMEHA0BaTh HCIOJIb30BaTh MOAylIM «Kak >KUBOTHBIE M PACTEHUS
npucnocadnuBatoTcs», «OCHOBBI pacTEHHUEBOACTBaY», «MoOJEKyJIsipHbIE OCHOBBI
CEJIEKIIMM» B KQU€CTBE HEMPEPHIBHOIO 00pa3oBaTebHOr0 nukia (5-7 kiacc no 1 yacy B
HEJIEI0) JJI1 KJIAcCOB arpoOMOTEXHOJIOTMYECKOW HarpaBiieHHocTH. Mopaynu «Kak
KUBOTHBIC W PACTEHUS MpHUCTocabIuBarOTCa», «buorexHomorum» u «MoJeKyIspHbIE
OCHOBBI (pU3HOJIOTMHU U (HapMaKOJIOTUU» B KaueCTBE HEMPEPHIBHOTO 00pa30BaATEIHLHOIO
nukia (5-7 kimacc mo 1 ydacy B HeneN0) JJisl KJIACCOB OMOTEXHOJOTMYECKOTO WU
MEJIUIIMHCKOTO HAPaBICHUH.

B3auMocBsa3b ¢ nporpammou BocnMTaHMs. IIporpamma Kypca BHEYPOYHOH
NEATeIbHOCTH pa3paboTaHa C YYETOM pPEKOMEHIAIMA TPUMEPHON MpOorpamMMbl
BOCIIUTAHMS,  YYUTHIBAET  IICHXOJIOTO-NIEAArOrMYecKrue  OCOOCHHOCTHM  JAHHBIX
BO3PACTHBIX KaTEropuil. DTO TMO3BOJIET HA MPAKTUKE COCIUHUTH OOY4YalolIyl0 |
BOCIIUTATENIbHYIO JIEATEJIbHOCTh II€Jlarora, OPUEHTHPOBATH €€ HE TOJIbKO Ha
WHTEJUICKTYalbHOe, HO M Ha HPABCTBEHHOE, COIMAIBHOE pa3BUTHE peOEHKA. DTO
MPOSIBISIECTCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB pPeaTU3AMU MPOTPaMMbl BHEYPOUHOUH
JNEATeNIbHOCTH, HAIIEAININX CBOE OTpPaXEHHWE M KOHKPETU3ALMI0 B MPUMEPHOU
porpaMMe BOCIIUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHHSI Pa3HOBO3PACTHBIX TPYII IJIsi OpraHU3aIuu
npopOpPUEHTAITMOHHON  JIEATETLHOCTA  IKOJBbHUKOB, BOCIHUTATEIBHOE 3HAYCHHE
KOTOPBIX OTMEUAETCA B IPUMEPHOI IpOorpaMMe BOCIIUTAHUS,

— B UHTEPAKTUBHBIX (opMax 3aHATHA IS MIKOJBHUKOB, OOECIEUYUBAIOIINX
OOJIBIIIYI0O WX BOBJICUEHHOCTh B COBMECTHYHO C TIE€JaroroM H JPYTUMH JEThMHU
JESATeTbHOCTh W BO3MOXKHOCTH O0O0pa3oBaHMs Ha €€ OCHOBE JETCKO-B3POCIBIX
OOILIIHOCTEN, KJIIOUEBOE 3HAUYEHHE KOTOPBIX JUJISS BOCIUTAHUS TOJYEPKUBACTCS
MIPUMEPHON TPOrpaMMOii BOCTTUTAHUSI.



Ocob0enHocTH padOTHI YUHTEISl IO MpOorpamMMme. 3ajgadya yUUTENsl COCTOUT B TOM,
9TOOBI  COMPOBOXKAATh TIpolecc MPodecCHOHANBHOW OpPUEHTAIMU  IKOJbHUKA,
pacKpbIBasi OTCHIIMAN KaXXJOTO Yepe3 BOBJIICUEHHE B MHOTOOOPA3HYIO JESTEIHHOCTD,
OpraHW30BaHHYI0 B pa3Hbix ¢Gopmax. [lpm 3TOM pesynpTaToM pabOTHl yuduTesl B
NEpPBYI0 oOuYepellb SBIACTCS JIMYHOCTHOE pa3BUTHUE ydamlerocs. JIMYHOCTHBIX
pEe3yJbTaTOB YUUTENIb MOXKET JIOCTUYD, YBIEKasl yUYeHUKA COBMECTHON U UHTEPECHON UM
000UM JESTENbHOCTBIO, YCTAaHABIMBas BO BpeMs 3aHATUH J00pOXKenaTesbHYIo,
MO/1/ICPKUBAIOIIYI0 aTMOChepy, HACKIIAsI 3aHSITHUS IECHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxeMa npoBEAEHHUS 3aHATHI 110 TPOTpaMMe:

1. OObsiCHEHUE TEOPETUIECKOTO MaTepuaa 1o TeMe.

2. IloaroToBka K OJKCIEPUMEHTATHHOMY 3aHSATHIO, OOCYXICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHUS.

3. IlpoBeneHue NPaKTHUYECKOTO 3aHATHSA — OCHOBHAS 33J]a4a OCBOEHUE METOA0JI0TUN
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYaHWUU TPEMAJIOKUTH JETSIM, KOTOpPhIE 3aWHTEPECOBAIUCH JaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCJIEAOBATENbCKUI MPOeKT. [[ns 3Toro Heo0Xxoaumo
00CyIUTh OOBEKTHI, KOTOpHICE YYEHUK OyJeT UCCleAoBaTh, COCTaBUTh IUIAH
AKCIEPUMEHTA.

5. IloMoYb yueHUKY MTpOaHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOSKTHO-UCCIIEI0BATEIHCKON JEATEIbHOCTH IIKOJbHUKOB
MOXXHO B TIpoIlecC€ 3alllMThl WMU CBOMX paboT B paMKax IIKOJbHOW Hay4YHO-
IPAKTUYECKON KOH(pEpPEHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTH

Moayib «Kak :KMBOTHBIC U PACTEHHUS NPHUCIOCAOINBAIOTCH» (IBOJIIOLUOHHAS
3Ko0JIoTHs) 5-6 KJacchl (34 yaca)

1. Mpuvl uccneoyem scuevie 06vekmul (6 uacos)

CBoiicTBa M CTPOEHHE KUBBIX OpPraHU3MOB (CTpoeHuEe KieTku). Bua, ocoldb —
OpraHu3M Kak eauHasi cuctema. Anantanuu (mpucrnocoosenus). [lonarue romeocrasa
AKUBOro opranuzma. CrocoOsl ero noaAaepKaHusl.

[lonsiTue BapuatuBHOCTH Tnpu3Haka. lccnenoBarensckue padboTel «Bce
(cuHuIIbI, O€NIKHU, Oepe3bl U T.1.) oAuHaKoBbIe? DOTOKBECTY.

Orpanudenuss Mopdonoruueckux u Gusnonornueckux aganraui. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MAaJICHBKHUMHU, BCESIHBIM.
[Ipaktuueckast pabora «CocTaBisieM KHUTY PEKOPAOB PACTEHUU M KMUBOTHBIX HAIIETO
Kpasb».

2. Bnauanue oxpyscarouwieii cpeowt Ha rcuswvle opzanusmul (12 uacos)

dakTopbl OKpy’Karomieil cpenbl (abuoTuyeckue, OMOTUYECKUE, aHTPOIIOTCHHBIE).
[Ipumepst  abuoTudeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KUZHEACATEIbHOCTh  UBBIX  OpPraHM3MOB:  TEMIEpaTypa, CBET, BIAXHOCTb.
[TpakTuueckoe 3ausarue «l{BeT u Temno» (KyOMKH Jiba B3BECUTh, MOJIOKUTh B YAIIKH
Ilerpu Ha pasHouBETHYIO OyMmary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansiTue «4To pactBopsiercs B Boae» (dkcnepuMenT « Kuakuid
nomy). [Ipaktudeckoe 3ansatue «Auddysus BemiecTs B Bojie (pacTBOphl)», «JIBUKeHME
pacTBopoB 1o mBeTKYy». I[IpakTuueckoe 3aHsiTue «Jlem maBaer B Boje (aiicOeprw,
3aMep3aHue BoAoeMoB)». [IpakTuueckoe 3anarue «Jlea npu 3amep3aHuu paclIupSETCsD)
(pa3pyliieHre kaMHs (T0OYBOOOPA30BaHKE), 3aMep3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCIOCOOJIEHUS  KUBBIX  OPraHU3MOB K
abuotnyeckuM ¢akropam. [IpucnocoOnennsi K OCHOBHBIM aOMOTHYECKUM (paKTOopam:
TeMIiepaTypa, BIaXHOCTh U cBeT. [lpaktuueckoe 3amstue «lllyGa» (kyOukum nbaa
3aBEpPHYTh B pa3Hblil MaTepuan, B3BecuTh). lIpaktuueckoe 3anstTue <«lIurMeHTHI»
(MOXXHO pa3feNuTh Ha BaTMaHe Kpacutenu u3 (iaomactepoBy. [IpakTuueckoe 3aHsATHE
«Kak )XMBOTHBIE TUIaBAIOT B BOJE» (DKCIEPUMEHT C MUMETKOM).

UccnenoBarenbckue padoTsl «BiusitHue cBeta (Tema, BIa)KHOCTH, COCTaBa MOYBbI)
Ha pPAcCTEHUS B €CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHSIX» (Ha JOCTYIMHOM
Martepuane).

3. Bzaumooeiicmeusn ncuevix opcanuszmos (4 uaca)

buotnueckue (bakTopBHLI. 3aKOHOMEpPHOCTHU pa3BUTHUA MEKBUIOBBIX
B3aUMOOTHOIIEHHH. Ko3Bomrouust (XUIIHUK-XKEPTBA; MNapa3UT-XO35IMH) OBOJIOLUS
cTpareruii AoObiBaHus numy. CounanbHOCTh. Bupasi-Bcenenusl. [lepeyens pacreHuii-
Bpenutene. MccnenoBarennckas pabora «HaOmroaeHust 3a B3aMMOOTHOILICHUSIMU



KUBOTHBIX MPU JOOBIBAHUU MUY (KOPMYIIKH JIJISl TITULL, JUISI TOPOJCKUX UITH CEIBCKUX
KUBOTHBIX). BebO-xkamepwr». HccnemnoBarenbckas pabota «PacmpocTpaHeHue BUIOB-
CHHAHTPOIOB B HAIIIEl MECTHOCTH.

4. Yenosex 6 rcusnu pacmenuil u xcueomnwvix? (6 uacos)

AntponioreHnsie (paktopel. IlpaBma nM, YTO TMEPBOOBITHBIE IIIOAU KUK B
rapMoHuu ¢ npupoaoi. O1oMalIHUBAaHUE U IPUPYUYEHUE )KUBOTHBIX U PACTCHUI. 3aueM
criacaTh BBIMUPAIOIINE BUJbI, KaK 3TO JenaTh. KyInbTypHbIE pacTeHUSI U UX JUKHE
npenku. [louemy BakHO HMX COXpaHsATh. Pa3HOOOpasue KyJbTypHBIX PAaCTEHUM M UX
3Ha4YeHUE B KU3HM uenoBeka. KpacHas kHura Baiieil Tepputopuu. Oco00 oxpaHsembie
TeppuTopun, 3anoBeaHUkH Poccum u mupa. Ilpaktuueckas pabora «PazHooOpasue
KYyJbTYPHBIX PACTEHUM B BallleM PETHOHEY.

UccnenoBarenbckas pabota «BnusiHue aHTPONMOTeHHBIX (DAKTOPOB HAa pPa3BUTHE
pacTeHul B ropoJie/HACEIEHHOM ITyHKTE.

Okckypeusi/mpaktudeckas padora «OOIIT B Bamem pernoHe — YHHUKaIbHbBIC
O00BEKTHI IPUPOIIBIY.

5. Okonozuueckue nuuwiu (6 uacos)

buocdepa — onna u3 BakHeHux obosiouek 3eMiu. UTo Takoe «IKOJOTHUECKHE
HUIIM» W Kak oHU ¢dopmupyrorcs? dopMmupoBaHue 3HAHUN MO OMOPA3ZHOOOPA3HIO
KU3HEHHBIX  (QOpM,  TMOBEICHYECKHX  MPHUCHOCOONIEHUH,  MOAU(PUKALMOHHAS
U3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHbie coo0IecTBa U X TUMbL. PazButue
Y CMEHBI PACTUTEIHHBIX COOOIIECTB.

UccnenoBarenbckue padOThl «IKOJOTUYECKUE HHINUA BOKPYT TEOS — OINMUCaHUE
dakTopoB OKpyKarwmiei cpenb». McciemoBarenbckue padoThl «DEHONTOTHYECKUE
HAOIIOICHUS.

MoayJsbs «OCHOBBI pacTeHHMEBOACTBa» 7 KJacc (68 yacoB)
1. Beeoenue ¢ pacmenuegoocmeo (2 uaca)

Yro-Takoe pacCTEHHEBOJICTBO: OCHOBHBbIE (DAaKTOPHI BBIpAIIMBAHUS PACTCHUH.
Ucropust pazButus arpoxumudeckux 3HaHui (padotel M.B. Jlomonocoga, 0. Jlubuxa,
Byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruesa, J[.H. [IpsuuiinnkoBa
u 11p.). [Ipaktrueckas pabota «bouka JInGuxay.

2. Azpomexnuueckuil 3xcnepumenm (6 yacos)

[IpaBuna MOCTAaHOBKM arpo3KCHepUMEHTOB. IloCTaHOBKa SKCHEPUMEHTOB C
pacTteHusiMA. BbIOOp TeMBbI, COCTaBIEHUE TMIIOTE3bI, LIEJU W 3a]ad SKCHEPUMEHTA MO
BBIPAILMBAHUIO PACTEHH B KOHTpoiupyeMoil cpene. KOHTpoiu, NOBTOPHOCTH,
npoBelieHue OJKcrnepuMeHTta. [lnanupoBanue »skcnepumenta. OlieHKa pe3yJbTaToOB
skcniepuMenTa. MccnenoBarenbckas pabora «@DakTopbl, BIMSIONIME Ha MPOPACTAHUE
ceMstH (POCT TTPOPOCTKOB)».

OcBO€HME TEXHOJIOTHH KPYTIIOTOJJUYHOTO BhIPALIMBAHUS CaJaTOB U MUKPO3EJIECHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCHOBUsX. COOp YCTaHOBKHU ISl BbIpAIllMBaHUS
pacTEeHHIl B KOHTPOJIUPYEMBIX YCIIOBHSIX.
3. Ponv xumuueckux ziemenmos ¢ numanuu pacmenuii (20 uacos)

Boma. PactBop. BriTskka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT M pH
pactBopa. Poib XUMHYECKHMX DJJIEMEHTOB B mnuTaHuu pacteHuid. [lomyuenue
NUTATENbHBIX BellecTB pacTeHusMu. llpakTthueckas pabota «CxeMbl NUTATEIbHBIX
pactBopoB. Pacuer 1103 y100peHuit 1 MUTaTENbHBIX PACTBOPOBY.

Yao0OpeHusi: OpraHMyeckre, MUHEpalbHble, MHKPOOHOJIOrHueckue. THuIbl
nuTaHus pacteHuil. Bo3gymiHoe u MHHepandbHOE (KOpHEBOE) MHUTaHUE PACTEHUU.
TpaHcnopT NUTATENbHBIX BEIIECTB PACTEHUI: BOCXOIAIIMA M HUCXOASIIUN TOK.
Baxneiime kanuiineie, pocpopHbIe U a30THBIC yA00peHHs, ux cBoicTBa. [IpocThie u
cnoxueie ynobpenus. [Ipaktuueckas padota «llpaBuiia cMmemmBaHus yIOOPEHUID)
[Tpaktuueckas pabota «Ilutanue pacTeHUN: TEXHOJIOTHS MTPUTOTOBICHUS MUTATEIHHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHMil: Tambl OHTOreHE3a, (PAKTOPHI, BIMSIOMIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpar. [Ipakruueckas padbora
«MOHUTOPHHT MUHEPAIBHOTO ITUTAHUS PACTEHUI.

OcoOEHHOCTM NHUTAaHWS PACTEHUM a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pacrennii. DopMBI a30Ta U UX NIPEBPALLICHNE B TIOYBE.

Ucrounukn ¢ochopa g  pacteHus. 3HaueHue  (Qpocdopcoaepranmux
COCIMHEHM B KJeTke. Pollb Makpodpruyeckux coeauHeHud ¢ocdopa B
ASHEPreTUYECKOM OOMEHE.

Bnugnue kanug Ha (¢u3MUECKHEe CBOWCTBA MPOTOIIa3Mbl, Ha (HEPMEHTHI
yTIE€BOAOPOIHOrO 0OMeHa, CUHTE3 OesIKoB U Ap. Poiib kKanus B moaaep:kaHui HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYJISIUU.

PerynaropHas u cTpykTypooOpaszoBarenbHas poJib Kalbldg. YdYacTHEe B
0o0pa3oBaHUM KJIETOYHOW CTEHKH, MOAJACPKAHUU CTPYKTYPbl MEMOpaH M PErymsius Ux
IPOHHULIAEMOCTH.

3HaueHWE MarHus B MeTabonm3Me pacTeHuid. Maramii B coctaBe XJopoduiuia,
CXOJCTBO XJIOpOpMIJIAa U TeMOTIOOMHA KaK CBUAETEIHCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa u ero OCHOBHBIE COEAMHEHMS, MX POJb B CTPYKTYpPHOH OpraHu3aluu
KJIETKH, Y4aCTUE B OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [IpencraBieHus O pojid MHUKPOARJIEMEHTOB B MeETabOIu3Me
pacteHuil. OCOOEHHOCTH TMOCTYIUIEHUSI MHKPOXJIEMEHTOB B pacTteHus. CHHEprusM u
AHTAaroOHU3M 3JIEMEHTOB ITUTAHUS PACTEHUM.

PacturenbHass quarHocTMka M METONbI MACHTHU(PUKALMM HEIOCTaTKa/M30bITKa
aneMmeHTOB nutanus. [IpakTudeckas padora «PacTuTenbHast IMarHOCTHKAY.

UccnenoBatenbckass pabota «OIleHKa COCTOSHUS KOMHATHBIX PAacTeHH,
pacTeHU Ha LIKOJIBHOM TEPPUTOPUHU, YCTAHOBKA NMPUYUH IATOJIOTMYECKUX COCTOSITHUU

(pu



HaJIMYWN)».
UccnenoBarensckass padota «OueHka BIMSHHUS pPa3iIUYHBIX JJIEMEHTOB Ha
COCTOSIHUE PACTEHUH (COCTaBJIEHUE PA3IUUYHBIX MOJKOPMOK)».

4. Pezynamopwvt pocma pacmenuil. 3awguma pacmenuii (4 uaca)

[Tonsitue o perynstopax pocra pacteHuil. CTUMYISATOPHI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEeIUIMHBI, UUTOKMHUHBI). WHrubutopel pocra pacteHui: 1.
npupoaHbie (a0CIM30Basi KUCIOTAa U HEKOTOpbIE (PEHOJIbHBIE BELIECTBAa (MKyMapoBas,
KOpPUYHAsl, CaJuUUIOBas K-Thl), 2. CHHTETHUYECKHE (MOpPQAKTHHBI, pPETAPIAHTHI,
nedoNnaHThl, JECUKaHThl, TrepOuiuabl). OUTOMOHUTOPUHI U OLEHKA COCTOSHUS
pactenuii.  CoBpeMmeHHble  cnocoObl ~ MoHuTOpuHra. Ilpakrtuueckas  pabora
«DUTOMOHUTOPUHT M OLEHKAa CcOCTOsHMsS pacTeHuid. CoBpeMEeHHbIE CIOCOObI
MOHUTOPUHIAY.

HccnenoBarensckas pabora «BiusHue rerepoaykcuHa Ha rpopacTaHue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUIX) PA3IMYHBIX PACTCHUID.

3amuTa pacTeHuil OoT BpeauTeneil: ocHOBbl Onomerona. [Ipaktuyeckas pabota
«/HCeKTapuu: IpaBuiIa U YCIOBHS Pa3BEACHUS MOJE3HBIX HACEKOMBIX).

5. Boonaa, necuanas u nNOY6EHHAA KYAbmypbl, UX HPUMEHEHUE &
svipawiueanuu pacmenui. Quzuonozusn pacmenuii (8 uacos)

Bojanasi, mecuaHas M MOYBEHHAas KyJbTYpbl, UX NPUMEHEHUE B BBIpAUIMBAHUU
pactenuii. [IpoBenenuie Boabl B KOpHE U cTebnie pacteHui. [Ipaktuueckas pabora
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHMil: CTpoeHue YCTbMIL: (AKTOPhI, BIMSAIOIIME HAa HX
pPacKpbhITHE U 3aKpbITUE. 3HAYEHUE MEXAaHW3Ma pETyJ[AlMH HWCIApEeHUs BJaru
pactenueM. Ilpaktuyeckas pabora «lIpuroToBiieHne mnpenapara YCTbUILl METOAOM
CIETIKA.

HccnenoBarensckue padoThl: «BiusHue ycnoBuil coiepxaHUs pacTeHUN Ha
KOJIMYECTBO YCTBUI.

@DOTOCUHTE3 — YHHKAJIBHBIM MPOIECC pacTeHuil. TeMHOBas W cBeToBas (ha3bl
¢orocunTesza. 3HaueHue POTOCUHTE3A Ul KUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANbHAA  JMArHOCTHMKA PAaCTEHHA 1O AKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckass pabora «Ompenenenne xmopobumia A wu b, orenka
(OTOCMHTETUYECKOM aKTUBHOCTH PACTEHUI U (PAKTOPOB, BIUSIOUINX HA HEEY.

@akTOphl POCTAa PACTEHUM: BO3AYyX M a’pauus. [logzemMHoe ApIXaHWe pPACTEHUMU:
COCTaB IIOYBEHHOI'O  BO3AyxXa, Tra3o00meH. ['‘a3oo0MeH 1ipu OECOYBEHHOM
BbIpammBanuu. IIpaktudeckas padora «Aspaums, CO2 u O2. JlpixaHue pacTeHU».
[Ipaktuyeckass pabora «JlpIxaHWe pacTeHUN: OLIEHKAa WHTEHCUBHOCTH JbIXaHUS
pPAaCTEHUH U IIOJA0BY.

HccnenoBarensckue padoTel: «BnusHue cmnoco0a BblpanmuBaHus (cocTaBa
[IUTATEIBHONW CMECH, CXEMBbI BHECEHMSI) HA POCT M PA3BUTHS PA3IIMUHBIX PACTEHUIN.



6. Kyavmypuwvie pacmenus. Cospemennsvie acnekmul ceekyuu (20 yacoes)

Kak demoBek cranm ucnosib3oBaTth pacteHuA? CBsA3b pa3sBUTHS LMBWIM3ALHAU
YyeJlI0BEKa M OJIOMAlllHUBaHUA pacteHui. JJomectukauums. Juckycceus «Jlomectukamus,
BCE JIM PACTeHUs] M IKUBOTHBIE, KOTOpbIE JKUBYT pAJIOM C YEJIOBEKOM UM
0JIOMaITHUBAIOTCSI? MOXKHO JIM CYUTATh TapakaHa OJJOMAIIHEHHBIM dKUBOTHBIM ?»

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Bunbl m3menHunBocth. [lpaktuueckas pabora «MoaudukannoHHas
U3MEHYUBOCTD (JIUCThSI, UTOJKH C OJJHOTO JIEPEBA)».

['en — MaTepualbHBII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxnenHoBeie kucioTel. JIokanu3auus r€HETUYECKOTrO Marepuana B KieTke. JleneHue
kinetok. Permmukammst  JIHK.  OcHoBHas  nmorma  MOJIGKYJSIpHOM — OHMOJIOTHH.
Tpanckpunmus. Tpancisiuus. Mytamuu. [Ipaktnyeckas padota «I'eH — HHCTpYKIHS 110
cOopke KIIeTKH (Ha Oucepe win KOHCTpYKTOpe)». [IpakTudeckast padorta «MyTtarusi Ha
OytepOpose (m000i O0OBEKT U3 MpeAblAylleld padoThl, I/I€ U3MEHEHUE WHCTPYKIUU
OpUBEAET K U3BMEHEHUIO BHEITHETO BUIa 0OBEKTA)».

OddexT OyTHUIOUHOTO TOPJBINIKA U TEHETHYEeCKoe pazHooOpasue. UTO Takoe
reH0aHk? 3ayeM COXpaHITh F€HETHYECKUE pecypchbl pacTeHuil? OCHOBHBIE CIIOCOObI
COXpaHEHHS TEHETHYECKUX PECYpPCOB pacTeHHUH (ex situ U in situ).

3nauenne padbor H.M. BaBwioBa. 3akoH TOMOJIOTMYECKUX pANOB. LIeHTpsI
IIPOUCXOXKIEHUS KyJIbTypHbIX pactenud H.M. BaswioBa um IIL.M. JKykosckoro.
[Ipaktrueckas padora no rpynnam «OTKy1a Ha HAIIUX CTOJIAX (DPPYKThI/OBOLIH/3IIAKI.

OcHoBHbIe MeTonbl cenekuuu. ['mbpuamzanms. Popmsl oTO0pa. OCHOBHBIE
HaIpaBJIeHUs] CEJIEKINU: YIYUYIIeHHEe YpOXKAHHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuornuyeckum ¢akrtopam. [Ipakruueckas padbora «BripammBaem ropox. Kak nposectu
CKpEILLUBAHUE Y TOPOXA.

Ecte mm xu3Hb B mpoOupke? buoTexHOIOTHs KyJbTYpPHBIX PACTCHHIA.
UccnenoBarenbckass pabora «BelpammBanue pacteHuii B npoOupke» (MOXKHO
BOCIIOJIb30BAaThCSl  PE3yJIbTaTaMHU MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJICHHIO
NUTATEIbHBIX PACTBOPOB JJISI PACTEHUH ).

Kak  dyemoBek  Mmoxker  moaupunmpoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEMEHHbIE  NOAXOAbl W JIOCTMXKEHHS  TE€HETUYECKOrO
penaktupoBaHusi  pactenumil. [lpaktuueckas pabora  «I'@HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padbotsl cuctembl CRISP-Cas).

7. Pacmumenvhasn npooykuyus. (8 uacos)
Hanzemuble 1 noazeMHble opranbl pacteHuid. [lo0er u BUIOM3MEHEHHBIA MOOET
pacteHuii. CriocoObl pa3MHOXKEHHS PAaCTEHU.
[lonsiTue o0 KadecTBE NPOAYKTOB muTaHusA. [IpoOieMbl KOHKypeHUUHU
OTEUECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU M CPENCTBA



coxpaHeHusi MpoaykToB nutaHus. [Ipaktuueckas pabora «IlpemenbHO MomMycTUMBIE
kounentparuu (I1IJIK) u Meroasl KOHTpoJisi 6€30MaCHOCTH PACTUTEIBHBIX MPOIYKTOB
TTUTAHUS.

Mukpo3eneHb: moJIe3HOCTh U TexHonorus. MccnenoBarensckas padora «OneHka
KauyecTBa BbIPAIICHHONW MUKpPO3€eJeHn» (JIMOO CBOS, TMO0 U3 Mara3uHa).

XUMHUYECKHM aHanu3 MPOTYKIHUH. OcHOBBI CHEKTPOPOTOMETPUHU.
[Totenmmmometpus. Xpomatorpadus. [Ipaktuueckas padota «MeTobl OIEHKH KayecTBa
PACTUTENBHONW MPOIYKIUU: XPAHEHHE M COXPAHHOCTh MHUTATENbHBIX BemecTB» (10
JOCTYITHOMY 00OpPY/IOBAaHHIO).

HccnenoBarensckas pabora «Ompenenenne ButamuHa C MeToqoM 0OpaTHOTO
TUTPOBAHMS B TUIOJIaX HA PA3HOM CPOKE (CII0C00€) XpaHCHHS.

Monyab «buorexnosnorus» 7 kiaaccol (68 yacos)
1. buomexnonozus (4 uaca)

[TonsitTue OuoOTEXHOMOTMU. 3aueM 4YENOBEKY OHOTEXHOJOTMH, B UYEM HUX
OPEeUMYILECTBO  Mepel  XMMHMYECKUM  CUHTe30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTUU: TPOMBILIUICHHbIE MHUKPOOPTraHU3Mbl, KJIETKM W TKAHU PACTCHHI,
KUBOTHBIX M 4YelloBeKa, OuokaranuzaTopbl. Ilpaktuueckas pabora «lIpumepst
IPUMEHEHUST OMOJIOTUYECKUX 0OBEKTOB B TBOCH JKU3HU.

Ceipbe 111 OMOCHHTE3a U OILIEHKa €ro OMOJIOTMYecKOW LEeHHOCTH. OCHOBHbBIE
UCTOYHUKHM yriepoa, a3ora, ¢ocdopa, MHUKposneMeHTOB. lMccienoBaHHME HOBBIX
UCTOYHHMKOB ChIpPbs (BKJIFOUAsi BOIIPOCHI €r0 MPEIBAPUTEIBHON 00paboTKH), pazpaboTKa
HOBBIX NUTATEJBHBIX CPEJ, B TOM YHCJE BKIIOYAIOLUIUX OWOCTHUMYJSTOPBI U JApYyrue
AJIEMEHTHI YIIPABJIECHUS U ONTUMU3ALUU IPOLECCOB OMOCHHTE3a. MeTOIbl ONTUMU3AINH
NUTATEJIbHBIX CPEN.

2. Mukpoobuonozusa (12 uacos)

[lonoxeHne MNpPOKApUOTOB B CHUCTEME oOpraHudeckoro wmupa. CrpoeHue
OakTepuanbHOU KieTku. Knaccudukamus O0akrepuid. Mopgonorus Oakrepuid. [Ipocteie
U CJOXHbIE METO/Abl OKpamuBaHusg Oaktepuil. dusmonoruss OakTepuil: NUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM ApXeH (3KCTpeMOPUIBHOCTb,
ocoOeHHOCTH cTpoeHus kieTku). JlaboparopHas pabota « PUKCUPOBAHHBIE TTpeNapaThl
Oaktepuil. OmnpeneneHre @QOpPMbI  MPEIOKEHHBIX KYJIbTYp MHUKPOOPraHU3MOB,
UCTIOJb3ysl NPOCTOW MeTon okpacku» JlaboparopHas pabora «OmnpeneneHue Tuma
KJIETOYHON CTEHKH METOJIOM OKpallnBaHus 1o ['pamy» (Ipu HaIM4YuU peaKTUBOB).

MonouHokuciioe u crnupToBoe OpokeHue. PotoTpodHble M XeMOTPOdHBIC
Oaktepuu. Kunermyeckoe  omMcaHue  Ipolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCNOHEHIMalbHast ~ Mojelb  pocTa. KuHetmka rubenu  MHKPOOPTaHM3MOB.
JlaGoparopHas pabota «IIpuroroBienue NpuXKU3HEHHBIX MIPEMAPATOB MOJIOYHOKUCIBIX
OaKTEpHI».



[TaTorennsie 6akTepun. UymHas majioyka u 4epHas CMEpTh, OOTYJIU3M, CTOJIOHSK,
Tybepkye3. Ucropust 60pb0bI ¢ 6akTepuanbHbiMu nHbekusamu. JlabopatopHas pabota
«IloceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparoprHas pabora «Briaenenue anctoi
KyJIbTypel Oaktepuil. Meton pasBefeHUil. MeTo[ HCTOMIAIONIETO  IITPUXay.
JlabopatopHast pabotra «Mopdonorudeckass XapaKTepUCTHUKA BBIICICHHON YUCTOM
KYJbTYpPbI: XapaKTepPUCTUKA KOJIOHUH, PopMa OaKTEpUl, TUIT KIIETOYHON CTEHKI.

Boiina 6eckoHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUN
aHTUOMOTUKOB. MexKileTouHass KOMMYyHHKanus Oaktepuil. UYyBCTBO KBOpyMma.
JlabopaTtopHasi pabotra «CpaBHEHHE pOCTa MHUKPOOPIaHM3MOB Ha dYallke 0e3 U ¢
noOapnieHus aHTUOMOTUKOB» VccnenoBarensckas pabora «llorck MHUKpOOpPraHU3MOB
o0JagaronIMX aHTarOHUCTUYECKOW aKTUBHOCTBION.

[Ipumenenue Oaktepuii yenoBekoMm. KuHeTmueckoe omnucaHue OHOCHHTE3a
IPOJYKTOB MHUKPOOPraHM3Mamu. bakTepuu, KOTOpblE MOTYT pasjaraTh IJIACTHUK.
UccnenoBarenbckas padota «BwlneneHne MOJOYHOKHUCIBIX OaKTepH, HMCCIICTOBaHHE
UX aKTUBHOCTH.

Mukpoopranu3smMbl B arpoOMOTEXHOJOTUU. VICKyCCTBEHHBIE  acCOIMALUU
pacTeHuli ¢ MuUKpoopranm3dmMamu. VcciemnoBarensckas paborta «Beinenenne Oaktepuid
IIOJIE3HBIX I PACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonouu (njaecHesvie 2puodwl,
oposicrcu, 8ooopocau) (12 uacos)

[InecHeBbIe TPUOBI MPOTYIIEHTH OMOJOTMYECKH aKTUBHBIX BEIIIECTB.

OO0mast xapakTepUCTHKa APOAOKEH caxapoMuileToB. Mcropusi MCIOIb30BaHUS
TIPOXKOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEeXHOJIOTUU BUHOEIHS U XJIeO0eueHus,
CHeIMaTN3UPOBaHHBIE PacChl JIpoxoked. MeTtabonu3M aposkxkei. Peakiusi ciupToBOTO
opoxxenus. JlaboparopHas pabora «Iloacuer kieTok Ipoxkedl B kamepe [opsieBay.
JlabopartopHasi pabora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOrO OPOKEHUS: 3THIOBOTO
CrupTa M yriaekucioro rasa». [lolydeHue BTOPUYHBIX META0OJIUTOB B APOXKIKAX.
JIposxoku Kak npoayrieHThl OnotoriuB. [TomydyeHue 1eaeBbix OCIKOB B IPOXKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOIO PA3MHOXKEHUS Y JAPOXKKEH, 3HAUCHUE
W3YYEHUs] MUTO3a W LMUTOKWHE3a JUIsl ONTUMU3AIUU IPOILIECCOB KYJbTUBUPOBAHUS
JIPOOKEBBIX IITAMMOB, TOHUMAHUS TIPUYUH MMAaTOTEHHOCTH JIPOXOKEH U rprubOB, MOUCKA
MUIIeHEH (QYHTUIMAOB M pa3paOOTKM  HOBBIX  JIGKAPCTBEHHBIX  IPENapaTos.
Jlabopatopnass pabora «HaOmromeHue  pa3MHOXKEHUS — JAPOMOKEBBIX  KIIETOK).
[Ipaktuueckas pabora «llomydenue TBopora u kKedupa Ha OCHOBE MOJOYHOKUCIBIX
Oaxrtepuit». IlpakTuueckas padota «OCHOBHBIE BHJBI KBaca M MX XapaKTEPUCTUKA
«/Ipo’kKH M MOJOYHOKUCIBIE OAKTEPHH, MPUMEHSIEMBbIC IJI MPOU3BOJICTBA KBACcay.
[Ipaktrueckas pabora «CpaBHUTEIBbHBIA aHAIM3 PA3BUTHS JIPOXIKEH B adpOOHBIX U
aHa’pOOHBIX  ycioBUsAX». [IpakTudeckass pabora «MeTOApl OIICHKH CBOWCTB



XJIeOOTEKapHBIX JIpoxoked. OCOOEHHOCTH TPUMEHEHHS! MPECCOBAHHBIX, CYIICHBIX WU
WHCTAaHTHBIX Jpoxokei». MccnenoBatenbckas pabora «BnusHue QU3NKO-XUMUYECKUX
(akTOpOB Ha KauyeCTBO OMOTEXHOJIOTHYECKON MpOoAyKIuH (KBac, kehup, Chp, Xiaed u
Tp.)».

Bonopocinu — nepcneKTUBHBIA OOBEKT JUIS TIPOM3BOJCTBA O€lika M YTIJICBOJIOB.
buoTexHOIOrnYecKkre METOJIbl OUMCTKH TBEPABIX, KHIKHUX OTXOJIOB U Ta3000pa3HbIX
0TX0/10B Tpou3BOACTB. CTouHble BOABI. CXeMbl OYUCTKH. BHOGUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTHUBHBIA WJI M BXOJSIIME B HETO MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BOJOpOCel B OUUCTKE CTOYHBIX BOJI. MccnenoBaTenbckas paboTa
«Bnusaue ¢pusuko-xumuueckux paktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayus (8 uacos)

HacnencTBeHHOCTh M MNBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHH3MOB.
N3menunBocth. Bunbl m3menHunBocth. [lpaktuyeckas pabora «MoaudukanuoHHas
U3MEHYUBOCTD (JIUCThSI, UTOJKH C OJJHOTO JIEPEBA)».

['en — MaTepualbHBII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxnenHoBeie kucioTel. JIokanu3auus r€HETHYECKOTO Marepuana B KieTke. JleneHue
kiaetok. Permmukammst  JIHK.  OcHoBHas  nmorma  MOJIGKYJSIpHOM — OHMOJIOTHH.
Tpanckpunmus. Tpancisiuus. Mytamuu. [Ipaktnyeckas padota «I'eH — HHCTpYKLHS 110
cOopke KJIIeTKH (Ha Oucepe win KOHCTpYKTOpe)». [IpakTudeckast padorta «MyTtarusi Ha
OytepOpone (mo00i O0O0BEKT U3 MpeAblAylleld padoThl, I/Ie U3MEHEHUE WHCTPYKIUU
OpUBEAET K UBMEHEHHUIO BHEITHETO BUIa 0OBEKTA)).

5. Bupyconocus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OPraHMYecKoro Mupa. CTpyKTypa U XUMUYECKUN
cocraB BupycoB. Kiaccuduxanus BupycoB. Penpoaykuusi Bupycos. IIpocmortp
JOKYMEHTAJIBHOTO (riibMa O BUpycax.

Bupycsl - Bo30ynurenu nnpekimoHHbix 0one3neil. OnkoBupychol. bakrepuodaru:
CTpOCHHE, CBOMCTBa, mnpumeHeHue. lIpakTudeckas pabora. «MeToa pa3BeICHUIN
[Ipaktuueckas pabora. « TutpoBanue 0akreprnodaropy.

buonorudeckue MeToibl 00pbOBI C BUPYCAMH.

6. I'ennas unsicenepusn u ouomexuoo2uu. (8 uacoes)

OcHoBbl reHHOM uHxeHepuu. Bekropa. Crnenuduueckue GpepMeHTh OAKTEpUU.
[IpakTtuueckass pabora «DHIOHYKJI€a3bl pecTpuKuuu (paboTa € HYKICOTHAHBIMU
MOCJIEIOBATENBHOCTAMU Ha Oymare)».

buoTtexHonoruu npoaykuuu O0eIKOB B OaKTepUaNbHBIX KyJIbTypax. JlocTuxkeHus
Te€HHOW UHXKEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema amanTMBHOTO HMMYHHUTETa OakTepuil U apxeil.



[Ipaktuueckas pabora «I'ennsie HOxHHIIBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenuss [ MO. Urpa-nuckyccusi « Beiurpaii rpanT Ha co3qaHue
I'MO».

7. Buomexnonozuu 6 rxcueommnosoocmee (8 uacos)

JlomecTukanusi OCHOBHBIE JJOMAIITHUE dKKUBOTHBIC; COBPEMEHHBIE SKCIIEPUMEHTAX
10 JIOMECTUKAIIMU >KUBOTHBIX (JIMCHIIA, HOPKA M JIp. — SKCIIEPUMEHTHI HAYYHOMN IITKOJIbI
akagemMuka bensea). Jluckyccus «Jlomectukaius, BC€ JM pPAacTEHHUS U YKUBOTHBIE,
KOTOPBIE JKHUBYT PSAJOM C YEJIOBEKOM UM OAOMAIIHUBaIOTCA? MOXHO JIM CUWTATh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHBbIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIMs 3SMOPHOHOB,
XUMEpHbIE  KUBOTHbBIE, KJIOHHMpoBaHue. Ilpaktuueckass pabora  «Mertoauka
KJIOHUPOBaHUsI (MOJIeIUPOBaHKE Ha Oymare).

OcHOBHBIE 00JIE3HU >KMBOTHBIX U POJIb TATOTC€HHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B Pa3BUTHUM 3a00JICBAHUM JOMAIIIHUX )KUBOTHBIX U OCHOBHBIX Me€pax 00phObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me JKMBOTHBIX. [losioxkuTensHOe
1 1T000YHOEe (OTPHUIIATENIBHOE) BO3JCHCTBUM AHTHOMOTHMKOB Ha OpPraHU3M B XOJI€
JICUCHUs JKUBOTHBIX; WEJIM M 3aJ[aud BETEPUHAPUU. DHOTEXHOJOTHS KOPMOBBIX
npenapatoB. I[Ipaktuueckas pabora «CocTaBlieHHE palliOHa IHUTaHHUS JKUBOTHOTO,
pacyeT pacxoJloB Ha cojaepkanume». McciemoBatenbckas pabora «OrneHka KadecTBa
MOJIOYHOM ITPOIYKLINY.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTOAbl cenekuuu. ['nbpumuzanus. Popmbel oTO60pa. OCHOBHBIE
HaNpPaBJIECHUS CEJCKIUU: YIy4llIeHUEe YpPOXKailHOCTH, YCTOMYMBOCTU K OMOTUYECKUM H
abnotnyeckum (akrtopam. [Ipaktudeckas padora «BeipamuBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU U OHOTEXHOJIOTMH KYJIbTYPHBIX PAaCTCHHI,
['ubpunuzanus, oTAaJeHHas TUOpUIU3AIM, HWCKYCCTBEHHBIH OTOOp, TeTEepO3HC,
TpaHchopMalysi, MyTareHe3, TeHeTHYecKoe peAaktupoBaHue). Mcropus cenekuuu B
Poccuu 1 Mupe, uctopust pasBUTHS BaXXHEUIIUX COPTOB KYJIbTYPHBIX PACTEHUN.

Kak yenoBex MoxxeT MmoauduipoBath pacteHusa? I'eHHas HHXeHepusl pacTeHUM:
Urto Takoe reHeTHYecKas WHKEHEpHs pacTeHui. TpaHCreHHble pacTeHHs. MeTo.bl
nonyyenus.  OOpa3zoBaHue  omyxojied y  pacTeHuil.  ArpoOakrepuanbHas
tpanchopmanusi:  Ti-mmasmuasl.  Tensr  T-JIHK.  MonekynsapHo-renernyeckue
MexaHU3Mbl TpaHcopmanuu. ['enernueckoe pegaktupoBanue. CoBpeMEHHbIE MOIXO0AbI
U JIOCTHKEHHUSI TEeHETHYECKOro pelakTupoBaHus pacteHuil. [Ipaktudeckas pabota
«I"enomHBIE HOXKHUITBI (MOAenupoBaHue padboTel cucteMbl CRISP-Cas).

Ectp nmu xu3Hb B npoOupke? bBHOTEXHOJOrMs KyJIbTYPHBIX pacTEHUH.



UccnenoBarenbckass pabora «BeipammBanue pacteHuii B mpoOupke  (MOXKHO
BOCIIOJIB30BATbCS  PE3YJbTATAMU MPEABIAYIINX SKCIEPUMEHTOB [0 COCTABJICHUIO
MUATATEJIbHBIX PACTBOPOB JJI1 PACTCHHI )».

IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA BHEYPOUYHOMU JEATEJbHOCTHU

3aHsATHS B paMKax MpPOrpaMMbl HampaBjieHbl HAa OOECHeYeHUEe JOCTHXKCHUS
IIKOJIbHUKAMU ~ CIEIYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX M  MOPEAMETHBIX
00pa3oBaTeIbLHBIX PE3yJIbTATOB.

JIMYHOCTHBIE Pe3yJabTATHI:

B cgepe epasxcoanckoeo eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JICSATEIILHOCTH TPH BBITIOJIHEHUHU UCCIIEJOBAHUM U MPOEKTOB, CTPEMIICHUE K
B3aMOINIOHMMAaHUIO U B3aMMOIIOMOIIIH.

B cihepe nampuomuuecxkoco socnumanus: OTHOIICHHE K OMOJIOTHH KaK K BaXKHOM
COCTaBJISIFOIIEH KYJIBTYpPbI, TOPAOCTh 3a BKJIAJ POCCUUCKHX U COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OUOJIOTUUECKON HAYKHU.

B ciepe 0yxosno-npascmeennoco 6ocnumanusi: TOTOBHOCTh — OLIEHMBATh
MOBEJICHUE M TOCTYIKH C IO3WIHAM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTUYECKOU
KYJIbTYPbI; TOHUMaHWE 3HAYMMOCTH HPABCTBEHHOI'O ACTIEKTA JIESITEIbHOCTH YEJIOBEKA B
MEIUIINHE U OUOJIOTHUH.

B cgepe oscmemuuecxoco eocnumawnus: TIOHUMaHUE PO OHOJOTHM B
bopMUPOBAHUU ICTETUUECCKON KyJIbTYPhl TUYHOCTH.

B cgepe uszuueckoeo socnumarnus, ¢hopmuposanus Kyibmypvl 300p06bs U
IMOYUOHAILHO2O OIA20NOAYHUsL. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO U
yCTaHOBKAa Ha 370pOBBIM 00pa3 JKU3HM (30pOBOE TIUTAaHHUE, COOJIOJICHHE
TUTUCHUYCCKUX IIPaBHJI M HOPM, cOaJaHCHPOBAHHBIM PEKHUM 3aHATHM W OTJbBIXa,
perymnsipHas Gpu3nyYecKkasi akTUBHOCTb); OCO3HAHUE MOCIIECACTBUI W HEMPHUSTUE BPEIHBIX
PUBBIUCK (YIIOTPEOICHUE AIKOTOJIs, HAPKOTUKOB, KypPeHHE) U HWHBIX (OPM Bpema s
(U3UYECKOTO0 M TICUXUYECKOTO 3J0POBbS; COOJIOJIEHUE MpaBuil 0€30MacHOCTH, B TOM
YUCJIE HaBBIKM O€30MacHOTO MOBEACHUS B MPUPOAHOU cpene; cHOPMUPOBAHHOCTH
HaBbIKa pedIeKCUH, YIIPABICHUE COOCTBEHHBIM SMOIIMOHAIEHBIM COCTOSIHUEM.

B cgepe mpyoosoco éocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX
3a7a4 (B paMKaxX CEMbH, IIIKOJIbI, TOpojia, Kpas) OMOJOTMYECKOW M IKOJIOTUYECKOM
HAIPaBJICHHOCTH, HMHTEPEC K NPAKTUUYECKOMY H3y4YeHHUIO Mpodeccuil, CBA3aHHBIX C
OHOJIOTHEN.

B ciepe sKkonocuueckoco - ocnumanus:  OpUEHTAlMsl HA  MPUMEHEHHUE
OMOJIOTMYECKUX 3HAHMK TIpH PEIICHWHM 3aJad B OOJIACTH OKpPYXKAroIIEH Cpebl;
OCO3HAaHHE JKOJOTHYECKHUX MPOOJIEM M MYTEH HMX PEIICHHS; TOTOBHOCTh K YYacCTHIO B
MPAKTUYECKOM JIEATEIBHOCTH SKOJIOTHYECKON HAITPABJICHHOCTH.

B cgepe noumumanus yewHocmu HAYYHO2O0 NO3HAHUA: ~OPUEHTAIMS Ha



COBPEMEHHYIO CHCTEMY HAay4HBIX IHPEJICTaBIE€HUNA 00 OCHOBHBIX OHOJOTHMYECKHUX
3aKOHOMEPHOCTSX, B3aMMOCBS35X YEJIOBEKA C IPUPOJHOM M COUMAIBHOU CPEIOH;
NOHUMAaHUE POJM OUOJIOTHYECKON HayKu B ()OPMHUPOBAHUM HAYYHOTO MHPOBO33PEHHS;
pa3BUTHE HAYYHOW JHOOO03HATEIBHOCTH, MHTEpPECAa K OMOJIOIMYECKOl HayKe, HaBBIKOB
UCCIIE0BATEIBCKON NEATEIIBHOCTH.

B cghepe aoanmayuu x uzmenarowumcsa ycioeuam COYUanbHOU U NPUPOOHOU
cpeovl. AJCKBATHAs OLICHKA W3MEHSIOIIMUXCSA  YCJIOBUH; MPUHATUE  pEUICHUS
(MHIMBHUAYaJIbHOE, B TPYIIE) B HM3MEHSIOIIMXCSA YCIOBUSAX Ha OCHOBAHMM aHAIM3a
Ouonornyeckor MH(GOpMalUKY; INIAHUPOBAaHUE  JCHCTBUH B HOBOW CUTyaluu
HA OCHOBAHMH 3HAHUU OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbie pe3yJbTaThbl:

B cpepe osnaoenus ynugepcanbHuiMu yueOHbIMU NOZHABAMENbHLIMU OCUCMBUAMIU:
ba3oBble IOTHYECKUE ICHCTBUS:
® BBIBISITH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPHU3HAKA OMOJOTHYECKHX
OOBEKTOB (SIBJICHUN);

® YCTaHABIWBATh CYIIECTBEHHBIM TMPU3HAK KIAaCCU(PUKAIMK  OUOJIOTHYECKUX
O0OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBaHMS Jisi OOOOIIEHUS W CpaBHEHWS,
KPUTEPHUH TIPOBOAMMOTO aHAJIN3A,

e ¢ y4€TOM TPEJIOKEHHON OMOJIOTHMYECKON 3a7a4d BBISIBISITH 3aKOHOMEPHOCTH U
NpPOTHUBOpPEUMsI B paccMaTpuBaeMbIX (akTax ¢ HAOMIOJEHUSAX; MpeaiaraTh
KPUTEPHUH JIJIsl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

® BBIBIATH JeHUINTH HHPOPMAIMH, MAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4M;

® BEBISBIATH TNPUIMHHO-CICACTBEHHBIC CBSI3W TP HM3YYCHUH OHOJIOTHYECKHUX
SBIICHUM W TIPOIECCOB; JENaTh BBIBOJBI C HMCIOJB30BAaHUEM JEIyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHNUH, YMO3AKITIOUCHUH 110 aHAJIOTHH, (JOPMYJIHUPOBATH
THIIOTE3bI O B3aMMOCBSI3SIX;

® CaMOCTOSITEIbHO BBIOMPATh CHOCOO pelIeHHs] y4eOHOW OMOJOTWYECKON 3amadu
(cpaBHHMBATh HECKOJIBKO BAPUAHTOB pEIlICHUs, BEIOUpATh Hanbosee MOAXOAAIIHMA
C YY4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBbie Mcclie10BaTENbCKUE IEUCTBUAL:

® HCIOJB30BATh BOMPOCH! KaK MCCIIECIOBATEIHCKAN HHCTPYMEHT MO3HAHUS;

e (opmynupoBaTh BONPOCHI, (QUKCHUPYIONIME pa3pblB  MEXKIY pealbHbIM U
KEIATeIbHBIM  COCTOSIHUEM  CUTyallid, OOBEKTa, ©  CaMOCTOSITEIHHO
yCTaHaBJIMBATh UCKOMOE U JAHHOE;

e (¢opmupoBaTh  TruUMoTe3y 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKJICHHH,
apryMEHTHUPOBATh CBOIO TIO3HIIMIO, MHECHUE;

® TMPOBOJUTH TI0O CAMOCTOSATEIBLHO COCTABJICHHOMY IUIaHy  HAOIIOJICHHE,
HECJIOKHBIN OMOJIOTUYECKUN OSKCIEPUMEHT, HEOONbIIOE HUCCICAOBAHUE TIO0
YCTaHOBJICHUIO OCOOCHHOCTEHN OMOJIOTMUECKOTO 00BhEKTa (MpOoIecca) U3yUueHus,

® [IPUYMHHO-CJICJCTBCHHBIX CBS3€H W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEXIy COOOM;



OIICHMBATh Ha MPUMEHHMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIHIO, TIOJYYCHHYIO B
X0/J1¢ HaOII0ICHUS U DKCTIEPUMEHTA;

CaMOCTOATENIHLHO (OPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPE3yJbTaTaMm
MPOBEJEHHOTO HAOIOICHUS, DKCIIEPUMEHTA, BJIaJ€Th MHCTPYMEHTAMU OLICHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BHIBOJIOB U 0000IIIEHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE OMOJIIOTMUECKUX MPOIECCOB
U UX MOCTEJCTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYyaIUsX, & TAKKE BbIJIBUTATh
MIPEATNOI0KEHNS 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSIX U KOHTEKCTAaX.

Pabota ¢ uadopmanmeii:

MPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTBI M 3alpPOCHI TIPHU MTOUCKE U OTOOpE
Owonornyeckoit wWH(pOpPMAIMM WM JAaHHBIX M3 HCTOYHUKOB C YYETOM
MpeIOKEHHON yUeOHOM OMOI0TUUeCKOM 3a/1auu;

BEIOWpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH
OMOJOTHYECKYI0 MH(POPMAITHIO Pa3IMIHBIX BUJIOB U ()OPM MPEACTABICHUS;
HAXOJIUTh CXOJIHBIE apTYMEHTHI (TIOTBEPIKIAOIINE WIIA OMPOBEPTAONINEC OHY H
Ty K€ HUJIEI0, BEPCHUIO) B PA3TUYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTEILHO BHIOMPATh ONTUMAIBHYIO (OpMY TIPEACTaBICHUS WH(GOPMAIIH
¥ WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHharpamMMmamu,
WHOM TpauKOi U X KOMOMHAIUSAMU;

OLICHMBATh  HANEKHOCTh OMOJNIOTMYECKOW HMHGOpPMAIMK T0  KPUTEPHSIM,
MIPEIIOKEHHBIM YUYHUTEIIEM WU CHOPMYITUPOBAHHBIM CaMOCTOSITEIILHO;
3aIlIOMUHATH U CHCTEMATU3UPOBATH OMOJIOTHYECKYIO WH(HOPMAITHIO.

B chepe osradenusi ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU
OO0uienue:

BOCIIPUHUMATh U (hOPMYITUPOBATH CY>KJIEHUS, BBIpAXKaTh IMOILIMH B TIPOLIECCE
BBITIOJIHEHHUS NMPAKTUYECKUX U 1a00paTOpHBIX paboT;

BBIpaKaTh ce0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOaJdbHBIE CpPEIACTBA OOIICHWS, TIOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, 3HATh M PACIO3HABaTh MPEANOCHUIKM KOHMIUKTHBIX
CUTYallUi U CMATYATh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHHS JPYTUX, TPOSBIATh YBAXKUTEIHBHOEC OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU opme HopMyITupoBaTh CBOM BO3PAKECHHUS,

B XOJI¢ TUAJiora W/WIH TUCKYCCHUH 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi
OMOJIOTUYECKON TEeMBl W BBICKA3bIBaTh WJICH, HAIICIICHHBIE Ha pelICHUE
OuoNornuecKoi 3aaun U MoIepKaHne O1aroKenaTeIbHOCTH OOIICHMS,
COTIOCTAaBIISATh CBOM CYXACHHUS C CYXICHHUSIMH JPYTUX YYaCTHUKOB JIHAAJIOra,
OOHapy>KUBaTh PA3JIMYUs U CXOJICTBO MO3UIUNL;

nyOJMYHO TPEACTaBIATh PE3YJIbTAThl BBIMOJIHEHHOTO OMOJOTMYECKOrO OIbITa
(3KCIIepUMeHTa, UCCIIeI0BaHus, IPOEKTA);



CaMOCTOATETHLHO BBIOMpaTh ()OpMAT BBICTYIUICHUS C YU4ETOM 3a7ad MPE3CHTAINH
U OCOOCHHOCTEM ayJIUTOPUU U B COOTBETCTBHM C HUM COCTaBJSITh YCTHBIE U
MUCBbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHas JICITeIbHOCTh (COTPYJIHUYECTRO):

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM W WHAWBUIYATbHON
paboThl MPU PEHICHUH KOHKPETHOW OMOJIOTHYecKor mpoOjeMbl, 000CHOBHIBATh
HEO0OXOMMOCTh MPUMEHEHHUSI TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN
MTOCTaBJICHHOM Y4eOHOM 3a/1auu;

MPUHUMATH 1€ COBMECTHOM JESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JACHCTBUSI TIO
e JOCTHMKEHUIO: paclpeAeNiaTh pOJik, JOTOBAPUBATHCA, OOCYXKIaTh MPOLECC U
pe3yabTaT COBMECTHOM pabOThI;

yMeTb 0000I11aTh MHEHHMS HECKOJbKUX JIIoJiel, TMPOSBIATh TOTOBHOCTH
PYKOBOJIUTD, BBITIOJIHSATH MOPYYCHUS, TOAUUHSITHCS;

IUTAHUPOBATh OPraHU3AlMI0 COBMECTHOM palOThI, OMpPEAeNiaTh CBOIO pPOib (C
y4ETOM TPEANOUYTEHUM M BO3MOXKHOCTEHM BCEX YYAaCTHHKOB B3aWMOJCUCTBUSA),
pacmpenensaTh 3aJadyd MEXay 4YJIeHaMH KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboTsl (00CykaeHMS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U UHBIE);
BBITIOJTHATH CBOKO 4acTh padOThl, JOCTUraThb KAayeCTBEHHOrO pe3yJibTaTra [0
CBOEMY HAIIPABJICHUIO U KOOPJAUHUPOBATH CBOM ACHCTBHS C JIPYTHMMHU YJIEHAMHU
KOMaH/Ibl;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOMMUNA TPOAYKT MO KPUTEPHSM,
CaMOCTOSITEIbHO  CPOPMYJTUPOBAHHBIM  YYaCTHUKAaMH  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJbTAThl C UCXOAHOM 3aJa4eil U BKJIAJ KAKIOrO YieHAa KOMaH]Ibl
B JIOCTHKEHHUE PE3YyJbTAaTOB, Pa3leisaTh CPepy OTBETCTBEHHOCTH W TIPOSBIATH
TFOTOBHOCThH K MPEJOCTABICHUIO OTUETA MEpe/] IPYIION;

OBJIQJICTh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JI€MCTBUHM, KOTOpas
obOecnieuriBaeT C(HOPMUPOBAHHOCTh COIMAIBHBIX HABBIKOB W 3IMOIMOHAIBHOTO
WHTEJJIEKTA IKOJIBHUKOB.

B ciepe oenadenus ynueepcanvuvimMu yueOHbIMU Pe2VISIMUBHLIMU OelUCMBUSIMU:
Camoopranuzanus:

BBISBJISATE TIPOOJIEMBI IS PEIICHUS B JKU3HCHHBIX W YUYEOHBIX CHUTYaIHsX,
UCIIOJIb3YsI OMOIOTHYECKUE 3HAHMS;

OpPHUEHTHUPOBAThCA B Pa3IWYHBIX  MOAXOJAaX  MNPHUHATHSA  PEIICHHM
(MHIUBUAYaTIbHOE, PUHATHE PEIICHUS B TPYIIIE, MPUHATHAE PEIICHUH TPYTION);
CaMOCTOSITENTFHO COCTABJIATH aJTOPUTM pEIIeHUs 3agaud (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pemeHus y4deOHON OHOJIOTMYECKONW 3aJaud ¢ YIETOM
UMEIOIINXCA PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IpeuIaraeéMble BapuaHThl PELICHU;

COCTaBIIATh IUIaH JEHCTBUU (TUTaH peaju3allii HAMEUEHHOTO ajropuTMa
pElIeHNs), KOPPEKTHPOBATh MPEATOKEHHBIA alrOpPUTM C YYETOM TOTYUCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3y4aeMOM OHOIOTHYECKOM OOBEKTE;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTpOJIb (pedaekcus):
® RBIIAJCTh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIUH U pediiekcum;

® J1aBaTh aJEKBATHYIO OIICHKY CHTYalll! U TIpejiaraTh MiaH €€ N3MCHEHUS;

® VYHUTHIBATh KOHTEKCT U MPEABUACTh TPYIHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IIPH
pereHun  y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalnTUpOBaTh pEIIeHHE K
MEHSIOIIMMCS O0CTOSTEIIBCTBAM;

® OOBSACHATH MPUYMHBI JOCTIKECHUS (HEAOCTH)KCHHS) PE3YJIbTATOB ACSITEIHLHOCTH,
JaBaTh OICHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOJWTh IIO3UTUBHOE B
TIPOU3OIICIIICH CUTYAIINH;

® BHOCUTHb KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OITMOOK, BOSHUKIITUX TPYIHOCTEH;

® OIICHMUBATh COOTBETCTBHUE PE3yJIbTATA IIEIH U YCIOBHSIM.

OMOUMOHAJIbHBINA MHTEJICKT:

® pa3nuyaTh, HA3BIBATh W YIPABISATH COOCTBEHHBIMH HMOIMSIMU U SMOIUSIMU
APYTuX;

® BBISBIIATH M aHAJIM3UPOBATH MPUIHHBI YMOITHHA;

® CTaBUTH ce0sd Ha MECTO APYTOro YEIOBEKa, HOHUMAaTh MOTUBBI U HAMEPEHUS
Apyroro,

® PEryJaupoBaTh CIIOCOO BBIPAKEHUS IMOLIMIA.

e [lpunsrue ceds u qpyrux;

® OCO3HAHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, Er0 MHEHUIO;

e [pU3HABaTh CBOE IPABO HA OLIMOKY U TaKOE e MPaBo JPYyroro;

® OTKPBITOCTh CEOE U IPYTUM;

® 0CO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJUPOBATH BCE BOKPYT;

® OBJAJECTh CHCTEMOW YHUBEPCAIbHBIX YYEOHBIX pEryJISTHBHBIX JCHCTBUH,
KoTOpasi obecrnieunBaeT (OPMHUPOBAHME CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEeHHsISI TNO3ULMSA JIMYHOCTH), U JKU3HEHHBIX HAaBBIKOB JINYHOCTHU
(ynpaBieHust coO0M, CaMOIMCLIMIUIMHBI, YCTOMYMBOTO MOBEICHHUS).

IIpeameTHBbIE pe3yJbTaThl OCBOCHUS ITPOTPAMMBbI
B no3naBatenbHON (MHTEIUIEKTYaIbHOM) cdepe:

— npuoOpeTeHne ONBITa MCTOIB30BAHMS METOJI0B OMOJIOTHYECKON HAYKH C IIEIBIO
U3y4YeHUs OMOJIOTHYCCKUX OOBEKTOB, SBICHUN M IPOIICCCOB: HAONIOJCHUE, OMKMCAHUE,
IIPOBECHNE HECJIIOKHBIX OMOJIOTMYECKUX OIBITOB U DKCIIEPUMEHTOB, B TOM YHCIIE C
WCIIOIb30BAHMEM  QHAJIOTOBBIX U HUQPPOBBIX  OHOJOTMYECKHX  NPUOOPOB H
WHCTPYMEHTOB;

— (¢opMupoBaHUE YMEHUS UHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSAMH U3
JIpYyruX y4eOHBbIX mpeaMeToB ((U3UKU, XUMHUH, TeOorpa@uu, UCTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (QopMHupoBaHUE YMEHUHN pelIaTh yuyeOHbIC 3aa4l OMOJOTHUYECKOTO COJACpKaHMUS,
BBISIBIISITh ~ NPUYUHHO-CIICICTBEHHBIE  CBSA3M,  MPOBOJUTh  KAYECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, JI€JIaTh BHIBOAbl HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

— (QopMupoBaHUE YMEHHS IJIAHUPOBATh yueOHOE MCCIICIOBAHUE WJIM MPOEKTHYIO
paboTy C y4eTOM MOCTABJICHHON 1IeTu: (HOpMYyIUpPOBaTh TPOOIEMyY, THTIOTE3Y U CTABUTH
3a/1aud UCCIICJIOBaHMS, BBIOMPATh aJEKBATHO IMOCTABJICHHOW IIEIM METOJIbI, JeNaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCJIEAOBAHUS WA MPOEKTHOU NESITEIHLHOCTH;

— (dopmupoBaHMe  HMHTepeca K  YIIyOJIeHHIO  OMOJNIOTMYECKUX  3HAHUU
(mpenmpoduiibHast MOATOTOBKA B MPodecCHOHANbHAS OPUEHTAIINS) U BEIOOPY OMOIOTHI
Kak MpoUIBLHOIO MPEIMETa Ha CTYTIEHU CPEIHETO MOJTHOTr0 00pa3oBaHus sl Oyayuien
npodeCCUOHANLHON JEATETLHOCTA, B 00JIaCTM OWOJOTUM, MEIUIIMHBI, SKOJOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEIIBCKOTO XO3SMCTBA;

— BJIQJICHUE HaBbIKaMu paboThl ¢ uHMOpManued  ecTEeCTBEHHO-HAYYHOTO
coJlep>KaHUsl, IPEICTaBIEHHON B pa3Hoil (opme (B BUAE TEKCTa, TAOJIMYHBIX JAHHBIX,
cxeMm, TpaduKoB, AUarpaMM, MOJelei, W300paKeHUli), KPUTHUUECKOrOo aHaIn3a
nH(OPMAIUU U OLIEHKHU €€ JIOCTOBEPHOCTH;

— YMEHHME MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JIPYTHX y4eOHBIX
MPEeIMETOB; UHTEPEC K YIIIyOJIeHHI0 OMOJIOTUYECKUX 3HAHUN U BBIOOPY OMOJIOTHH Kak
npouIbHOTO TpenMeTa Ha ypOBHE CpelHero oOmero oOpa3oBaHus A Oyayiien
npo¢eCCUOHATILHON  JICSITEIPHOCTH B 00JacTH OWOJIOTHM, MEIAUIIMHBI, DKOJOTHH,
BETEpUHAPHUH, CEJIBCKOIO XO3SHMCTBA, MHUIIEBOM MPOMBIINUIEHHOCTH, MCUXOJIOTHH,
HCKYCCTBA, CIIOPTa - UMETh YETKUE MPEJICTABICHUS O MATEPUATUCTUUYECKON CYIIHOCTH
TF€HOMOB KUBBIX OPTraHU3MOB U PETYJSLINIO UX PAOOTHI;

— 3HAHHUE OCHOBHBIX ()aKTOPOB OKPY’KAIOIIEH Cpelibl, BIUAIONIUX HA pa3BUTHE U
CYIIIECTBOBAHUE JKUBBIX OPTAHU3MOB, IaNTAINKA K (haKTOpaM OKPYIKAIOIIEH CPEJIbI;

— 3HaHHME OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHH, UCTIOJIb30BAHUS €€ JTOCTIKCHUIN B
COBPEMEHHOMN KU3HU YEJIOBEKa, OCOOEHHOCTH UCIIOIb30BAHUS KUBBIX OPTaHU3MOB JIJIsi
MPOU3BOICTBEHHBIX HYK]I YEJIOBEKA;

— 3HAaHME OCHOBHBIX TOJXOJOB CEJEKIMH U OHOTEXHOJOTUM KYJIbTYPHBIX
pacTEeHU,  XapakKTepu3oBaTh  TIEHETUYECKHM  MOAUPUIIMPOBAHHBIE  PACTEHUS,
OMEePUPOBATH MOHATUAMM, THOPUAN3ALMS, OTAAICHHAS THOpUIU3AIUs, UCKYCCTBEHHBIM
otOop, rereposuc, Tpanchopmalys, MyTareHes, TeHeTHIeCKOe PeIaKTUPOBAHMUE;

— TMOHHMMaHWE  MOJIEKYJIIPHBIX  MEXaHM3MOB  peajii3allid  HacJIeJICTBEHHOU
uHhopMaIMl HW  yMEHHE CBOOOJHO  OINEPUPOBATh OCHOBHBIMH  TMOHSITHUSMU
MOJICKYJISIPDHOM OHOJIOTUM M €€ COBPEMEHHBIX HaMNpaBiICHUW — TEHOMUKH,
METareHOMUKH, TPOTCOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUU UYeIOBEKAa, MEXaHW3MOB UX Pa3BUTHS, CIIOCO0ax
WX JUAarHOCTUKU U JICYEHUS,



— (opmupoBaHHEe YMEHHS WCIOJB30BaTh MOHATHIHHBIA anmapaT U CHMBOJIMYECKHM
SI3bIK T€HETHKH, TPAaMOTHOE IPUMEHEHHWE HAYYHBIX TEPMHHOB, IOHSTHN, TEOPHH,
3aKOHOB IS OOBSCHCHMS HAOIIOJAEMbIX OHOJIOTMYECKUX OOBEKTOB, SBJICHUH W
IIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYyHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHoCTHO-OpHEHTAIMOHHOM cepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJICKYJISIPHON OHOIOTHUU
MO3BOJISIET YCIENIHO pellaTh Takue 371000 HEBHbIE MPOOJIEMbI, Kak OXpaHa
OKpY’KAIOLIEH Cpe/ibl, COXPAHEHHE 3I0POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE
DKOCHUCTEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHBIE H PACTEHHUS NMPUCIIOCAOIUBAIOTCS (IBOJTIONUOHHASA
KoJ0rHs) 5-6 kaacesl (34 yaca)

Tembl OcHoOBHOE coJiepKaHue JlesiTEIBHOCTD
IIKOJbHUKOB
1. M1 uccaenyem CBONCTBA U CTPOEHUE KUBBIX Hccnenosarenbckue
KMBbIE¢ 00bEKTHI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce au (CMHUIBL,
(6 9) Bua, ocobp — opranusm kak Oenku, Oepe3bl U T.J.)
eIMHAsI CUCTEMA. AanTanuu OJIMHAKOBLBIE?
(npucnocobnenus). [lonstue DOTOKBECTY.
roMeocTasa KMBOro opranusma. | [Ipakruyeckas pabora
Crioco0bl ero nojepx aHusl. «Cocrasnsiem KHUTY
OrpannueHnus PEKOPIOB  pPACTEHHH U
MOpP(HOJIOTUYECKUX U YKUBOTHBIX HALIETO Kpas».
(U3NOIOTUYECKUX aJanTalU.
[ToueMy opranusmel HE
CTaHOBSATCSI OECKOHEYHO
OONBIINMU, MaJICHLKUMH,
BCESTHBIM.




2. Bausinme

OKpY KaKIen
cpeabl HA KUBbIE
opranu3mabl (12 4)

DaKTOPBI OKPYKAKOIIEU CPeIbl
(abuotnueckue, OMOTUYECKHUE,
anTponorennsie). [Ipumepsr
a0MOTHYECKUX (DAKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSIHUE HA KU3HEEATEIbHOCTD
JKUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
MPUCTIOCOOJIEHUS )KUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHUYECKUM
(dbaxkTopam: TemrepaTtypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsATHE
«IBet u Temno» (KyOuku
JbJAa B3BECUTD, MOJIOKUTh
B vamuku [letpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTueckoe 3ansTHE
«YTo pacTBOpsETCS B
BOZE» (PKCIIEPUMEHT
«Kuaxuii 1om»).
[IpakTrueckoe 3ansTue
«Indysus BemiecTs B
BOJIE (pacTBOPHI)»,
«/IBMKEHNE pacTBOPOB 110
LBETKY.

[IpakTueckoe 3aHsATHE
«Jlex 1aBaeT B BoJE
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[IpakTnueckoe 3ansTue
«Jlen pu 3amep3aHun

pacuupseTcs»
(pa3pyleHue KaMHs
(mouBOOOpa3oBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«Ilybay» (kyOuku sibsa
3aBEPHYTH B Pa3HbIU
MaTtepuall, B3BECUTD).
[IpakTrueckoe 3aHsTue
«ITurmeHTh) (MOKHO
pa3ienuTh Ha BaTMaHe
KpacUTEIIN U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak KMBOTHBIE TIJIaBAIOT
B BOZIe» (DKCIEPUMEHT C
MTUTICTKOM ).
Uccnenosarenbckue
paboTtsl «BrnusiHue cBera
(Temia, BIAXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJTH UCKYCCTBEHHBIX
YCJIOBUSX» (Ha IOCTYITHOM
MaTepuae).




3. B3aumopaeiicTBus
JKMBbIX OPraHN3MOB

(44)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUTOBBIX
B3aMMOOTHOIICHH.
KoaBostorus (XUITHUK-)KEPTBA;
Mapa3uT-X035IMH) DBOJIOIUS
CTpaTeruii JOOBIBAaHUS TTHUIIIH.
ConmansHocTh. Bunpi-
BceJIeHIbL. [lepeuenp pacTeHnii-
BpEIUTEIIEH.

UccnenoBarenbckas
pabota «Habmroaenus 3a
B3aUMOOTHOIIICHUSIMU
YKUBOTHBIX TIPU
OOBIBAHUH ITUIIHU
(KOpMYIIKH JJ1s1 TITULL, JJI5
TOPOJICKUX WUJIA CEILCKUX
YKUBOTHBIX ). BeO-
KaMepbI».
UccnenoBarenbckas
pabota
«Pacrnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HAIIE MECTHOCTH

4. Yes10BeK B KU3HU
pacTeHuu u
JKUBOTHBIX? (6 1)

AHTpOTOreHHbIe (PAKTOPHI.
[TpaBna a1, 94TO NEPBOOBITHBIE
JIFOJIY )KWIIA B TADMOHMH C
npupoaoi. OoMalIHUBaHKE U
NPUPYUYEHHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOIIUE BUBI, KaK 3TO
nenatb. KyapTypHble pacTeHHs U
uX qukue npenku. [ouemy
BAYKHO MX COXPAHSATb.
Pa3Hoo0pa3ue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kaura
Baiei Teppuropun. Oco6o
OXpaHsieMble TEPPUTOPUH,
3anoBeTHUKHU Poccum u mupa.

[IpakTruueckas pabora
«Pa3zHooOpasue
KyJIbTYPHBIX PACTCHUH B
BaIlleM PETUOHE.
Hccnenosarenbckas
pabota «Bnusinue
AHTPOIIOT€HHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropo/jie/HaceIeHHOM
YHKTE.
DKCKypcHsi/IpaKkTUYecKas
pabota «OOIIT B Barem
pPErroHe — YHUKAIbHbBIC
00BEKTHI TIPUPOIIBDY.

5. DkoJornueckmne
HULM (6 49)

buocdepa — ogna u3
BOKHEUIINX 000JI0YEK 3eMIIH.
Yrto Takoe «IKOJIOTUUECKUE
HUIIN» U KaK OHH
bopmupytorca? GopMupoBaHue
3HaHUM 10 OMOpa3HOOOPaA3UI0
KU3HEHHBIX QopM,
MOBEJACHUYECKUX
MIPUCITOCOOJICHH,
Moau(UKAITMOHHAS
W3MEHYUBOCTD (Ha 6a30BOM
ypoBHE). PacTutenbHbie
COOOIIECTBA M VX THUIIBI.
PazButue u cmeHsl
PACTUTENIBHBIX COOOIIECTB.

Uccnenosarenbckue
paboThl «DKOJIOTUYECKHE
HUIIH BOKPYT TeOs —
onucaHue GakTopoB
OKPYXKAIOUIEH CPEIbD».
Uccaenosarenbckue
paboThl
«Denonoruyeckue
HAOJTIOIEHUS.

MoayJb «OCHOBBI pacTeHHEBOACTBa» 7 KJacchl (34 yaca)




Tembl

OcHoBHOE coaep:xkaHue

JlesiTeIBHOCTD
IKO0JbHHKOB

Tema 1. BBenenue B
PacTeHneBOACTBO

(1)

Yro-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (DaKTOPBI
BBIpAILIMBAHUS PACTCHUMU.
Uctopus pazsutus
arpOXHUMUYECKUX 3HAHUU
(paboter M.B. JIomonocoga, O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupszesa,
II.A. Kocteiuena, JI.H.

[IpakTuueckas pabora
«bouka JIubuxay.




[IpssHUIIHUKOBA U Op.).

Tema 2.
ArpoTeXHUYeCKUM
IKcnepuMeHT (3 4)

IIpaBuia nocTaHOBKU
arpodKCIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMu. Be16op Tembl,
COCTaBJICHUE TUIIOTE3bI, LIEIU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAILIMBAHUIO PACTEHUN B
KOHTPOJINPYEMOU CpeE.
KoHTtponu, noBTOpHOCTH,
MIPOBEJCHNE PKCIIEPUMEHTA.
II;mannpoBaHue SKCIEPUMEHTA.
OueHka pe3yinbTaToB
AKCIIEPUMEHTA.

OcBoOeHME TEXHOJIOTUH
KPYIJIOTOJIMYHOTO BBIPAIIMBAHUS
cajaToB U MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHSIX.

Hccnenosarenbekas
pabora «DakTopsl,
BIIUSIIOIIME Ha
IpopacTaHue CEMsH (POCT
IPOPOCTKOB)».
[IpakTruueckas pabdora
«CO0p yCTaHOBKH IS
BBIPAIIIMBAHUS PACTCHUN B
KOHTPOJUPYEMbBIX
YCIIOBUSIX».

Tema 3. PoJb
XHUMHYECKUX
3JIEMEHTOB B
NUTAHUM PACTCHUH
(10 v)

Bopna. PactBop. BeiTsikka.
AHMOHBI, KATHOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poib xuMuueckux
AJIEMEHTOB B MUTAHWUU PACTCHUI.
[TonyueHnne nuTaTeIbHBIX
BEILIECTB PACTECHUSIMH.

Y no0peHusi: opraHu4ecKue,
MUHEPAJIbHBIE,
MUKpOOHOIOoTHYecKue. THUIIbI
[ATaHUA pacTeHui. Bo3aymHoe
1 MUHEpaJbHOE (KOPHEBOE)
NMUTAHUE pacTeHUM. TpaHCIopT
MATATEJIbHBIX BEILECTB
pacTeHUI: BOCXOSIIUN U
HUCXOISIIINY TOK. Baxkuenmue
KaJuiHble, pocPopHbIe U
a30THBIEC YI00OpEHUs, UX
cBoiicTBa. [IpocTeie U cnoXHBIE
yaoOpeHus.

Poct u pazButue pacteHuit:
ATambl OHTOTeHEe3a, (PaKTOPHI,
BJIMSIFOIIME HA POCT PACTCHUN:
CBET, I'YCTOTA MOCAA0K, IUTAHUE,
cyocTtpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas pabora
«CxeMbl TUTATENIbHBIX
pactBopoB. Pacuer 103
yIAOOpEeHHM 7151
MUTATEIbHBIX PACTBOPOBY.
[IpakTruueckas padora
«IIpaBuna cMemmBanus
yI00pEeHHIN
[IpakTuueckas pabora
«IIuTaHue pacTeHu:
TE€XHOJIOTUS
IPUTOTOBJICHHUS
MUTaTEIbHBIX PACTBOPOB
JUISL PA3HBIX KYJIbTYP».
[IpakTruueckas padora
«MOHUTOPUHT
MUHEPAJILHOTO TTUTAHUS
pacTEHUN.
[IpakTruueckas pabdora
«PacturenpHas
JTUATHOCTUKA.
Hccnenosarenbckas
pabota «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHuid, paCTeHUN Ha
LIKOJIbHON TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAYECHUE B KU3HU PACTCHUMN.
@opMBI a30Ta U UX
MpeBpalleHNEe B TIOYBE.
Ucrounuku docdopa mis
pacteHus. 3HaUeHue
dbocdhopcoaepkamux
COCIMHEHUH B KJIETKE. POJIb
MaKpO3PrU4YE€CKUX COEIUHEHUM
dbocdopa B SHEPreTHICCKOM
oOMmeHe.

Bnusaue kanus Ha pusndeckue
CBOMCTBA IPOTOILIA3MBbI, HA
(hepMEeHTBI YIIIEBOIOPOJIHOTO
oOMeHa, cuHTe3 OEJIKOB U Ap.
Ponb xanus B moaaepKaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCax CaMOPETYJISIINH.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb KallbIMsl. Y 4acTue B
00pa3oBaHUHU KJIETOYHON
CTEHKH, MOJIIEpKaHUU
CTPYKTYpBI MEMOpaH u
peryJisius uX IPOHUIIAEMOCTH.
3HaYCHUE MarHus B
MeTab0Iu3Me pacTeHUM.
Marnuii B coctaBe xjiopoduria,
CXOJICTBO XJI0poduiiia u
reMOTJIOOMHA KaK
CBUJIETEIICTBO €IMHCTBA
OpraHUYECKOro MUpa.

Cepa u ero OCHOBHbIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJIETKH, y4acTHE B
OKHCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUAX
MUKpPO3JIEMEHTBL.
IIpencrasieHus o posu
MHUKPOIJIEMEHTOB B
MeTaboIu3Me pacTeHUM.
Oco0eHHOCTH TOCTYIUICHUS
MHUKPO3JIEMEHTOB B PACTEHUS.
CuHEprus3m M aHTarOHMU3M

yCTaHOBKA MIPUYNH
MATOJIOTHYECKHIX
COCTOSIHUM (TIpH
HaJIMYHHN ).
HUccaenosatrenbckas
pabota «O1ieHKa BIUSHUS
Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSIHUE PacTEHUM
(cocTaBieHue pa3InyHbIX
MTOJIKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTEHUU.
PactuTenbHas nMarHocTuka u
METO/Ibl UACHTH(PUKAIINH
HEI0CTAaTKa/N30bITKa DJIEMEHTOB
MMUTaHHUSL.

Tema 4.
Peryasitopsl pocta
pacrenmid. 3ammra
pacrenuid (2 4)

[TonsiTue o peryisiTopax pocra
pacteHuit. CTUMYJISITOPBI pOCTa
— (UTOTOPMOHBI (AyKCUHBI,
ru00epeITUHbI, IMTOKUHUHBI).
NHrnbutopsl pocta pacTeHUN:
1. mpupoaubIe (abcIu30Bast
KHCIIOTa ¥ HEKOTOPHIC
(heHObHbIE BEIlleCTBA
(uxymapoBasi, KopuyHas,
CaJTUIUIIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MopGhaKTHHBI, peTapIaHThI,
nedOIMaHThI, TE€CUKAHTHI,
repOunuapl). DUTOMOHUTOPHUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CTIOCOOBI
MOHUTOPHUHTA.

3ammuTa pacTeHUH OT
BpPEIUTENEN: OCHOBBI
ouomeToja.

[IpakTruueckas padora
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUS
pacrennii. COBpEMEHHBIE
CIIOCOOBI MOHUTOPUHIAY.

UccnenoBarenbckas

pabora «Bnusiaue
reTepoayKCcuHa Ha
npopactanue (pocT Ha

pa3HBIX CTaUAX, B
Pa3HBIX YCIOBUSIX)
Pa3ITUYHBIX
pacTeHun.
[TpakTuueckas pabota
«/HCekTapuu: npasuia u
yCIIOBUS Pa3BEACHHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAaA
KYJbTYPbl, HX
npuMeHeHne B
BbIPpAIIIUBAHUM
pacTeHui.
duzuoaorus
pacrenui (4 4)

BonHas, necuanasi 1 moYBEHHasI
KYJIbTYpPbl, UX TPUMEHEHHE B
BBIpAIIMBAHUU PACTCHUM.
IIpoBenenue BoAbI B KOPHE U
cTebJie pacTeHHIA.

BoHbII peXuM pacTEeHNN:
CTpOEHUE YCTHUIL: (PaKTOPBI,
BIIMSIFOIIME HA UX PACKPBITUE U
3aKpbITHE. JHAYCHUE MEXaHNU3Ma
pEryJIsiiuK UCTIAPECHUS BIIaru
pacTeHueM.

DOTOCUHTE3 — YHUKAJIbHBIN
MPOLIECC pacTeHUU. TeMHOBas U
cBeroBas (pa3el PoTOCUHTESA.
3nadyeHue GoTocHuHTE3a IS
YKUBBIX OpraHu3MOB. DaKTOPbI
pOCTa pacTeHUii: BO3AYX U
aspauus. [logzemHoe npIxaHue
pacTeHuid: COCTaB MOYBEHHOTO
BO3/IyXxa, ra3000MeH. ["a3000MeH

[IpakTuueckas paborta
«KopHeBoe naBneHuey.
[IpakTuueckas pabora
«IIpuroroBnenue
npenapara yCTbHI]
METOJIOM CJIETIKA.
Uccnenosarenbckue
pabote! «Biusiane
YCIIOBUM COJEPKaHMS
pacTeHuid Ha KOJMYECTBO
YCTBHID.

[Ipaktuueckas paborta
«DyHKIMOHAJIbHAS
JMAarHOCTUKA PaCTCHUH 110
aKTUBHOCTHU
XJIOPOILJIACTOBY.
Uccnenosarenbckas
pabora «OnpeneneHue
xyopodmina A u b,
OIICHKA




pu 0eCrIOYBEHHOM
BbIpal[MBaHUM.

(bOTOCUHTETHYECKOM
AKTUBHOCTHU PACTCHUU U
(akTOpOB, BIMSIONINX HA
HEe.

[IpakTuueckas pabora
«Anpamus, CO, u O,.
JIpIxaHue pacTeHUN».
[IpakTuueckas pabora
«JlpIXaHue pacTeHUN:
OLICHKA MHTEHCUBHOCTHU
TIBIXaHUS PACTCHUH U
IUIOJIOBY.
UccnenoBarenbckue
pabotsl «Bnusaue
croco0a BeIpallMBaHUs
(cocTaBa nmuTaTEILHOM
CMECH, CXeMbl BHECEHUS )
Ha POCT U pa3BUTHUS
Pa3JIMYHBIX PACTEHUI.

Tema 6.
KyabtypHbie
pacTeHmus.
CoBpeMeHHbIE
aCIEKThI CeJIeKINHU
(10 v)

Kak yenoBek cTan ucnonap30BaTh
pactenusi? CBsi3b pa3BUTHS
IUBWIN3AIAA YEJIOBEKA U
0JIOMalllHUBAHUSI PACTCHUIA.
JlomecTukanus.
HacneactBeHHOCTD U
W3MEHYUBOCTh — OCHOBHBIE
CBOICTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Bujsl
W3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTH U
M3MeHUYMBOCTU. HykiienHOBbIE
KUCJIOTHI. JIokanmu3amus
FEHETUYECKOr0 MaTepuasa B
KJIETKE. [[eleHne KIeTOoK.
Pernukanus JIHK. OcHoBHas

J0rMa MOJIEKYJISIPHONH OHOJIOTHH.

Tpanckpunums. Tpancsus.
MyTranuu.

DddexT OyTHIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpaszue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
T€HETUYECKHUE PECYPCHI
pactennii? OCHOBHBIE CITOCOOBI

Juckyccus
«JlomecTukanus, Bce Jin
pacTeHUs U KUBOTHBIE,
KOTOPBIC )KUBYT PSAIOM C
YeJIOBEKOM UM
0JIOMaITHUBAIOTCS?
MoOHO 511 cUuTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTruueckas padora
«MoaupukanuoHHas
U3MEHYHUBOCTh (JIUCTHS,
UTOJIKH C OJTHOTO
JIepeEBA)».

[IpakTruueckas padora
«I'eH — uHCTpYyKIMS 110
cOopke kieTku (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTnueckas pabota
«MyTarus Ha OyTepOpoe
(;1r000M 00BEKT U3
npeapIayIei paboTsl, TIe
U3MEHEHHE UHCTPYKIUU
IpUBEACT K NU3BMEHEHHIO
BHEIITHETO BHJIA
00BEKTa)».




COXpPaHEHUS TCHETUYECKHUX
pecypcoB pacteHui (ex situ u in
situ).

3nauenue padot H.W. BaBuiosa.

3aKOH FOMOJIOTHYECKHUX PSIOB.
LleHTpbl TPOUCXOKICHUS
KYJIbTYpHBbIX pactenuit H.I.
Basuosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIINU.
I'u6puauzanus. opmsl oTOOPA.
OcHOBHbIE HaNpaBJIECHUS
CEJIEKIINU: YIIyUYllIEHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0UOTUYECKUM
dakTopam.

EcTb 11 xxu3upb B podupke?
buoTtexHo0THS KYJIbTYPHBIX
pacTeHUM.

Kak yenoBek Moxer
MOAU(PUIIUPOBATH PACTEHUS?
['eHeTnyeCcKOe peakKTHPOBAHUE.
CoBpeMeHHBIE TTOIX0/IbI U
JOCTUKEHUSI TEHETUYECKOTO
PEIaKTUPOBAHUS PACTEHHUM.

[IpakTrueckas pabota mo
rpyrmmnam «OTKyJa Ha
HAIIIUX CTOJIaX
(bPYKTHI/OBOIIN/3IaKWY.
[IpakTuueckas pabora
«BwipamuBaem ropox. Kak
IIPOBECTH CKPEIIMBAHKE Y
ropoxay.
Uccnenosarenbckas
pabota «BrIpamuBanue
pacTeHui B IPOOUPKE»
(MO>HO BOCIIOJIb30BAThHCS
pe3ylbTaTaMu
TIPEABIAYIITAX
AKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATEIBHBIX PACTBOPOB
JUISl paCTEHUM).
[IpakTruueckas pabdora
«"eHOMHBIE HOXKHUIIBI
(MonenupoBaHue pabOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHas

npoaykuus (4 4)

Hanzemnsbie u moazemHubie
opranbl pacteHuid. [lober u
BUIOU3MEHEHHBIN MOOET
pactenuii. CriocoObl
Pa3MHOXKEHUS PACTCHUM.
[ToHsATHE O KaueCTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHI[UU OTE€YECTBEHHBIX
MPOJYKTOB ITUTAHUS C
UMIOpTHEIMU. Jloructrka
JIOCTaBKH U CPEJICTBA
COXpaHEHUS TPOIYKTOB
MATAHUS.

Mukpo3eseHb: MoJIE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKUN aHAJIN3
npoayKiuu. OCHOBBI
CHEKTPOPOTOMETPUH.
[ToTeHuHOMETpHSL.
Xpomarorpadusi.

[IpakTruueckas pabora
«IIpenenbHO nOMycTUMBIE
koHuentpauu (I11K) u
METOJIbI KOHTPOJIS
0e30MacHOCTH
PaCTUTENBHBIX TPOAYKTOB
TTUTAHUS.
Hccnenosarensckas
pabota «O1ieHKa KauecTBa
BBIPAIIIEHHON
MUKpPO3eJIeHN» (1100
CBOsI, TUOO M3 Mara3uHa).
[IpakTuueckas pabora
«MeTtoabl OLIEHKHU
Ka4eCTBA PACTUTEIBHOMN
MPOIYKITUU: XPAHCHHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTB
(Mo gocTynHOMY
000pyI0BaHUIO).
UccnenoBarenbckas




pabora «Onpenenenue
BuTamuHa C MeTo10M
00paTHOr0O TUTPOBAHUS B
TUIOaX Ha Pa3HOM CPOKe
(cmoco0e) XpaHeHUs.

Moayab «buorexHoJiorusp» 7 kiaace (34 yaca)

TeMmbl

OcHoOBHOE coepkaHue

JlesiTEIBHOCTD
HIKOJbHUKOB

(24)

Tema 1.
BbuorexHoJsiorus

[Tonsitue 6GroTEXHOMOTUH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
WX MPEUMYIIIECTBO TEePe]]
XUMHUYECKUM CUHTE30M. OCHOBHBIC
OMO000BEKTHI OMOTEXHOJIOTHU:
MIPOMBITIICHHBIE
MHUKPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHUH, )KUBOTHBIX M YEJIOBEKa,
OMoKaTaIN3aTOPBI.

Coipbe 17151 OMOCHHTE3a U OlLIEHKA
€ro OMOJOTUYECKOMN IIEHHOCTH.
OCHOBHBIE HCTOYHUKHU YTIIEPO/IA,
a3zota, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIPbsI (BKJIIOUAsi BOIIPOCHI €T0
MpeaBapUTEILHON 00pabOTKM),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJI€ BKITFOUAOIINX
OMOCTUMYIISTOPBI U IPYTHE
AJIEMEHTHI YIIPABIICHUS U
ONTHMM3AIINH TTPOIIECCOB
ouocunTeza. Metozbl
ONTUMM3AIIMHU MTUTATEIBHBIX CPE/I.

[IpakTuyeckas padorta
«ITpumepsl
MIPUMEHEHUS
OMOJIOTMYECKUX
00BEKTOB B TBOEH
KUZHIY.

(6 1)

Tema 2.
Muxkpo0OuoJiorus

ITonmoxeHnne npoKapuoTOB B
CHCTEME OPTraHHYECKOTr0 MUpA.
Crtpoenne OakTepUaTbHON KICTKH.
Knaccudukarus 6aktepuit.
Mopdonorusa 6akrepuii. [Ipocteie
U CIIO’KHBIE METO/IbI OKpAITMBaHUS
OakTepuil. ®uznonorus OaKTepuid:
MUTaHKE, JbIXaHHEe, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
TIOMEHOM Apxeun
(3KCTpeMO(UIBHOCTb,
0COOEHHOCTH CTPOCHMSI KIIETKH).

[IpakTuka.
Jlabopatopnas pabora
«DUKCUPOBAHHBIE
npenaparbl OaAKTEPHIA.
Omnpenenenue Gopmbl
MPETI0KEHHBIX
KyJbTYP
MUKpPOOPTraHU3MOB,
WCII0JIb3YS IPOCTOU
METOJ OKPACK».
JlaGoparopnas pabota
«OnpeneneHue Tuma




MOJIOYHOKHCIIOE U CITUPTOBOE
opoxenue. DoTorpodHbIC U
XeMOTpO(HBIE OAKTEPHUH.
Kunernueckoe onucanue mpouecca
pocTa MUKPOOPTraHU3MOB.
OKCHOHEHIMAJIbHASI MOJIENb POCTA.
Kunernka rubenun
MUKpPOOPTaHU3MOB.

[TaTtorennsie 6akTepun. YymnHas
Najgoyka U YepHasi CMEpPTh,
00TyH3M, CTOTOHSK, TyOepKyJIe3.
HcTopust 60pn0bI €
OaKTepHATbHBIMU WHDEKITUSIMHU.
BoliHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MIPOTUB OAKTEPHUH.
MexaHu3MBbl 1eCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKalus 6akrepuil. YyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yesoBeKoM. Kunernueckoe
onucaHue OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamu. bakrepunu,
KOTOpBIE MOTYT pasJiaraTh
IJIACTHK.

Muxkpoopraausmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acconUauu
pPacTEHUI C MUKpPOOPTaHU3MaMHU

KJIETOUHOW CTEHKHU
METOJIOM OKpalIuBAHUS
no I'pamy» (npu
HaJIMYUU PEAKTHUBOB).
Jlabopatopnas pabora
«IIpuroroBnexue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCITBIX
OaKTepui».
JlabopatopHas pabora
«IToceB cMbIBa € pyk Ha
yamky [letpm».
JlabopatopHas pabora
«BrpInenenne uncToun
KyJbTYphI OaKTEpUH.
Meron pa3BeneHu.
Mertoa nucTomaroumero
HITPUXAY.
JlaGoparopnas pabota
«Mopdomoruaeckas
XapaKTepUCTHUKA
BBIJICIICHHON YUCTOM
KYJBTYPBI:
XapaKTepUCTUKA
KOJIOHHUH, (popma
OakTepui, TUI
KJIETOYHOUW CTEHKW.
JlaGoparopnas pabota
«CpaBHeHue pocta
MUKPOOPTaHU3MOB Ha
yanike 0e3 u ¢
n00aBIeHUs
AHTUOUMOTUKOBY.
HccnenoBarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
00J1aTaronX
AHTAarOHUCTUYECKOMN
AKTUBHOCTBIOY.
HccaenoBarenbckas
paborta «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEJOBAHUE NX




AKTHBHOCTH.
HccaenoBarenbckas
pabota «Briaenenue
OaKTepuii MOJE3HBIX
JUTS PACTCHUI.

Tema 3.
JyKapHOTHYECKHE
OPraHM3MBbl B
OHMOTEeXHOJIOTUH
(my1ecHeBbie rpuoObI,
AP OAKKM,
BO0pOCaH) (6 1)

[InecHeBbIe TPUOBI MPOTYIICHTHI
OMOJIOTMYECKHU aKTUBHBIX BEIIIECTB
OO6m1as xapaKTepUCTHKA JPOXKIKEH
caxapomuleToB. Mcropus
WCITOJIB30BaHUS APOAOKEH B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TexH010rnM BUHOAECINS U
XJ1e00ICUCHHS,
CHEIUATN3UPOBAHHBIC PACHI
apoxckeil. Metabon3m ApoxoKei.
Peakrust cnupToBOTO OpPOKEHUS.
[TonyueHne BTOPUUHBIX
MeTabO0IUTOB B JIpOXoKax. JIpoxkiku
KaK TIPOYTICHTHl OMOTOTUIHB.
[Toy4yenue meneBbIx OCITKOB B
TPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOIO U
MIOJIOBOTO Pa3MHOKCHHS Y
JPOXOKEH, 3HAaUCHUE U3YUCHUS
MHTO3a U IUTOKUHE3a IS
ONTUMU3AIUH TTPOIECCOB
KYJIbTUBUPOBAHUS JPOAKIKEBBIX
IIITAMMOB, ITIOHUMAaHHSI IIPUYUH
MaTOTEHHOCTH JAPOXOIKEH U TprOoB,
MOVCKA MUIIICHEH QYyHTUIIUIOB U
pa3pabO0TKKM HOBBIX JICKAPCTBEHHBIX
MIpernaparToB.

Bomopocnu — nepCcrieKTuBHbBIN
0OBEKT Il MPOU3BOCTBA OeIKa U
yTIIeBOZI0B. bruorexHnomornaeckue
METO/Ibl OUYNCTKH TBEPJIBIX,
KUJKUX OTXO0JIOB U ra3000pa3HbIX
0TX0JI0B MPou3BOACTB. CTOYHBIE
BOAbI. CXEeMBI OUMCTKH.
buoduneTpsl, a3poTEeHKH,
METAHTEHKH, OKCUTEHKH.
AKTHUBHBIN W ¥ BXOISIINAE B HETO
MUKpOOpraHu3Mebl. Mcronb3oBanue
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX
BOJI.

JlaGoparopnas pabota
«Iloacyer KiIeTok
JIPOXKEN B Kamepe
I'opsieBay.
JlaGoparopnas pabota
«ObHapyxeHue
MPOYKTOB CIUPTOBOTO
OpOXKEHUsI: ITUIOBOTO
CIUPTA U YTIEKUCIIOTO
razay.

JlaGoparopnas pabdota
«Habmonenue
Pa3MHOXKEHUS
JIPOMKKEBBIX KIICTOK.
[IpakTuyeckas padora
«ITonyuenue TBOpoOra n
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepui».
[IpakTuueckas paborta
«OCHOBHBIE BH/IbI KBaca
U UX XapaKTEPUCTHKA»
«Jlpoxxu u
MOJIOYHOKHCIIbIE
OakTepuu,
MIPUMEHSEMBIC TS
MIPOU3BOJICTBA KBACAY.
[Ipaktuyeckas padorta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
JIPOXKEN B adpOOHBIX U
aHa’POOHBIX
YCIIOBHSIX».
[IpakTuyeckas paborta
«MeToap! OLIEHKH
CBONCTB
XJIEOOTIEKaPHBIX
JIPOAOKEN.
OcoOeHHoCTH
IPUMEHEHUS




MIPECCOBAHHBIX,
CYIICHBIX U
WHCTAHTHBIX
TIPOFKIKEID.
HccaenoBarenbckas
pabota «BnusHue
(bU3UKO-XUMUYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKON
npoaykiuu (KBac,
kedup, chIp, Xj1e0 u
TIp.)».
HccenenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMUUECKUX
(dhakTOpOB HA POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
uHopmanus (4 4)

HacneactBennocts u
M3MEHUYMBOCTh — OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
V3MEHUYHUBOCTb.

['en —mMarepuanbHbIi HOCUTEND
HACJICICTBEHHOCTH U
M3MEeHUYNBOCTH. HykitlenHOBbIE
KUCJHOTHIL. JIokanu3anus
FEHETUYECKOr0 MaTepuana B
KJIETKE. JleJIeHne KIETOK.
Permmukanus JIHK. OcHoBHas
JIOTMa MOJICKYJISIPHOM OUOJIOTHH.
Tpanckpunusda. TpaHcisuus.
MyTanumu.

[IpakTuueckas padborta
«MonudukarmoHHas
W3MEHYUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIepeBa)».
[IpakTuyeckas padorta
«I'eH — mHCTpYKIHMS 1O
cOOpKe KJIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyTanus Ha
oytepOpoe (moboi
O0OBEKT U3 MPEebIAYIICH
paboThI, I7e U3BMEHEHNE
WHCTPYKIMU TPUBENET
K H3MEHEHUIO
BHEIITHETO BHUJIA

00BEKTA)».
Tema 5. Ilonoxxenue BUPyCOB B CUCTEME [IpocmoTp
BupycoJorust (3 4) | opranndeckoro mupa. CTpyKTypa U | TOKyMEHTaJIbHOTO

XUMHYECKUI COCTaB BUPYCOB.
Knaccudukanus BUpycoB.
Penponykuus Bupycos. Bupycel -
BO30yIMTENN MH(PEKIIMOHHBIX
0one3Hei. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

dbunpMa o BUpycax.
[IpakTuyeckas padora.
«Meton pa3BeIeHUI».
[IpakTuyeckas padora.
«TutpoBanue
0akTeprodarony.




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

Tema 6. 'ennan

OCHOBBI TEHHON UHKEHEPUHU.

[IpakTuueckas paborta

HHKeHepus 1 Bekropa. Cniennduueckue «OHIOHYKJIEa3bl
OMOTEXHOJIOTHH (bepMeHTBI OaKTepHil. pecTpukiuu (padbota ¢
(4 49) buoTtexHonorun npoayKuuu HYKJICOTUIHBIMU
0eNKoB B OaKTepUaIbHBIX MOCJIEIOBATEIbHOCTAMHU
KyJbTypax. JJocTuxkeHns reHHou Ha Oymare)».
WH)KEHEPUH B OMOTEXHOJIOTHH. [IpakTudeckas padbora
CRISPR/Cas — cucrema «['eHHbBIE HOKHMUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaxtepuit u apxeir. [MO. Metoasl | (MO#eIUpOBaHUE HA
noyuenust 'MO. Oymare)».
Urpa-nuckyccns:
«BpIArpain rpanrt Ha
coznanue ' MOy.
Tema 7. JloMecTukanus OCHOBHBIX Huckyccus
Buorexnosiorun B JIOMAIITHUX KUBOTHBIX; «/lomecTukanus, Bce u
’KMBOTHOBO/ICTBE COBPEMEHHBIE IKCIIEPUMEHTBHI 110 pacTeHus U )KUBOTHBIE,
(4 9) JOMECTUKALUU )XUBOTHBIX KOTOpBIE )KUBYT PSAOM
(Jucuua, HOpKa | JIp. — C YEJIOBEKOM UM
AKCHEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIIIHUBAIOTCS ?
akageMuka bensena). MoO>KHO 1M CUUTATh
CoBpeMeHHbIE METO/IBI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIUTAHTAIMS | OJOMAIIHEHHBIM
AMOPUOHOB, XUMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?».
KJIIOHUPOBAHHE. [IpakTuyeckas paborta
OcHoBHBIE 00JI€3HU )KUBOTHBIX U «Metonuka
POJIb TTATOTEHHBIX KJIIOHUPOBAHMUSI
MUKpPOOPTaHU3MOB U MApa3uToB B | (MOAEIUPOBAHUE HA
pa3BUTHH 3a00JIeBaHUI JOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX MEpPax [IpakTuueckas padorta
OOpBOBI C HUMU; POJIb TOJIE3HBIX «CocTaBiieHHe palroHa
MUKPOCUMOMOHTOB B OpTraHU3Me MUTAHUS KUBOTHOTO,
*KUBOTHBIX. [loioxkuTETRHOE U pacyeT pacxoJioB Ha
mo6oYHOE (OTPUIIATEIIHLHOE) COJZIEpIKaHUEY.
BO3JICHCTBUM aHTUOMOTUKOB Ha UccnenoBarenbckas
OpraHu3M B X0JI€ JICUECHHUSI pabota «OueHka
KUBOTHBIX; IIEIH U 3a7a4d Ka4yecTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus POy KITAN.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJIEKIINHU. [IpakTuyeckas paborta

buorexHoJioruu B
pacTeHneBOJACTBE

I'mbpunuzanus. opmer ordopa.
OcHOBHBIE HaNpPaBIEHUS

«BrIpamnmBaeM ropox.
Kak npoBectu




(CRY

CEJIEKIIMU: YIIyUIIeHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
baktopam.

OCHOBHBIE MOJXO/IbI CEIEKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, ' mbpunuzanus,
oTnajgeHHasi THOpUAN3aIns,
HMCKYCCTBEHHBIN 0TOOp, TE€TEPO3HC,
TpaHchopMalusi, MyTareHes,
TreHeTHYECKOE PEAaKTUPOBAHUE).
Uctopus cenexkuuu B Poccun u
MHUpE, UCTOPUS Pa3BUTHUS
BOKHEUIIIMX COPTOB KYJIbTYPHBIX
pacTEHUM.

Kak uenoBek moxer
MOAU(MUIIMPOBATH PacTEHUA?
I'enHnas uaxxenepus pacrenuii: Yro
TaKoe reHeTHYeCKasi HHXEHEPUs
pacteHuid. TpaHCTE€HHBIE PACTCHUS.
MeTtonp! nosyuenusi. OOpazoBaHue
OIYXOJIEH Y PACTCHUHU.
ArpobaktepuanbHas
tpancopmarus: Ti-1Ia3MuIb.
I'ensr T-ZIHK. MonekyisipHo-
T€HETUYECKUE MEXAHU3MBI
Tpanchopmarnuu. ['eHeTn4aeckoe
penaktupoBanue. CoBpeMEHHbIE
MOAXO/IbI U TOCTHKEHUS
T€HETUYECKOTO PEIAKTUPOBAHUS
pacTEHUM.

EcTb 11 xu3Hb B IpoOHpKe?
buotexHoI0TUs KyIbTYPHBIX
pacTeHUMN.

CKpEILIMBaHUE Y
ropoxay.
[IpakTuueckas padora
«I'eHOMHBIE HOKHUIIBI
(MonmenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbckas
pabota «BripamiuBanue
pacTeHuil B MpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMu
MPEeABLIYITUX
HKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MATATEIbHBIX
pacTBOPOB ISt
pacTeHui).
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