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COJEP)KAHUE

[HosicHuTeIbHASA 3aIIUCKA

AKTyaJIbHOCTb U Ha3HAUEHHE ITPOrPaMMBbl

BapuanTsl peanuzanuu nporpaMmsl 1 (YOpMbI IPOBENECHUS 3aHATUN
B3aumocBs13b ¢ mporpaMmoi BOCIUTAHUS

OcobenHocTr pabOTHI IEAArora 1o nporpamme

Conep:kaHue Kypca BHEYPOUHOMH 1esITeTbHOCTH

Monynb «Kak >KUBOTHBIE U PACTEHHUSI IPUCITIOCAOIMBAIOTCS (IBOJTIOIMOHHAS SKOJIOTHS)
5-6 kmaccer (34 yJaca)

Moyis «OCHOBBI pacTeHHEBOACTBaY /-8 kiacchl (68 yacoB)

Monyns «buorexnonorum» 7-8 kiaccol (68 yacoB)

Monyibs «MonekynspHbie OCHOBBI (hu3ronoruu u hapmakosaorum» 9 kinacc (68 yacos)
Monyns «MosexkysipHble OCHOBBI CeIeKIMn» 9 kitacce (68 yacoB)

IInanupyembie pe3yJibTaThl 0CBOCHHS KyPCa BHEYPOYHOM AesITEILHOCTH
JIMYHOCTHBIE PE3yJIbTaThI

MeTtanpenMeTHbIE pe3yIbTaThl

[IpenmeTHbIE PE3YNILTATHI

TemaTnyeckoe MNJIAHUPOBAHME

Monyne «Kak )KUBOTHBIE U pacTEHUS MPUCTIOCAOTUBAIOTCS (IBOTIOIMOHHAS DKOJIOTHS)
5-6 kiaccel (34 yaca)

Moayinb «OCHOBBI paCTEHHEBOICTBAY /-8 Kiacchl (68 yacos)

Mopyne «bruorexnonorumn» 7-8 kiaccel (68 yacoB)

Monynb «MosekynspHble OCHOBBI (hrzuosioruu u apmakonorum» 9 kinacc (68 yacos)
Monynb «MonekyspHbIE OCHOBBI cesieKIuu» 9 kiacc (68 yacos)



HOACHUTEJBHASA 3AIINCKA

AKTYyaJBbHOCTh M Ha3HauyeHHe mnporpammbl. [lporpamma paspabotaHa B
COOTBETCTBUM C TpeboBaHusiMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHIapTa OCHOBHOTO OOIIero oO0pa3oBaHMs, OPHEHTHPOBaHA Ha oOOecreueHue
WHIUBUYAIBHBIX TOTPEOHOCTEH O0Oy4aromuXxcsi ¥ HampaBieHAa Ha JOCTHKCHUC
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4EeTOM BBIOOpa ydYaCTHUKaMU OOpa30BaTEIBbHBIX OTHOIIEHUH KypCOB BHEYPOYHOMN
JEeSATEIBHOCTU. ITO MO3BOJSET 00ECIICUUTh EUHCTBO 00s13aTebHbIX TpeboBaHuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeaenamMu.

AKTyaJIbHOCTh ~ peaiM3alluil  JITaHHOM  MporpaMmbl  OOYyCJIOBJIEHA  camoit
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOM ACSITEIBHOCTU. DTa IEATEIBHOCTD JICKUT
B OCHOBE MI03HABATEILHOTO MHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
To0bIe ACHCTBUS U BAXXHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3aMeHeHHUsI
COBPEMEHHOT0 00IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OM3HECE, OOIMECTBEHHON XU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTA OOYyYaromerocs sBISeTCs (OPMHUPOBAHHE OCHOBHBIX HABHIKOB ITPOEKTHO-
HCCIIEIOBATENLCKOM NeATeIbHOCTH.

[Iporpammoii mpemxycmMoTpeHO (GOPMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSI 3HaHWUW, a TaKKe M TMPAKTUYECKOTO OMbITa padoThl € J1abOpaTOPHBIM
o0opy0BaHUEM, OBIIAJICHUE TPHEMaMHU HCCIIECIOBATEIBCKON NESITEIbHOCTH. MeTobl
OpraHu3alMi  00pa30BaTEIbHOW W  HAYYHO-HCCIIEOBATEIbCKONW  JCSATEIBHOCTH
MpeayCMaTpUBaOT (opMUpOBaHUE y OOYyYAIOIMMUXCS HECTAHAAPTHOTO TBOPUYECKOTO
MBIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS U MHANBUIYATLHOCTH CYXKICHUH.

Jlis momHOrO ydera MOTPeOHOCTEW yYaluxcs B MPOTpaMMe HCMOJIb3YEeTCs
mudGepeHIUPOBAHHBIM TOAXOA, YTO CTHMYJIUPYET YYaIlerocs K YBEIWYCHUIO
MOTPEOHOCTH B MHAMBUYAJTbHON, MHTEJUIEKTYaIbHOW ¥ MIO3HABATEIHHOU JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HMCCIICIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TMEpPBYIO Ouepenb IIKOJbHUKAMH, KOTOPbIE HWMEIOT CTOWKWHA WHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKJIa,
€CTECTBEHHBIM HayKaM M TCXHOJIOTHSIM.

B mozpocTkoBOM BO3pacTe ydamiiecs MposBIIIOT CBOIO 3aNHTEPECOBAHHOCTH B TOM
WIM WHOM 00JlacTH 3HAHWK, HAYyYHOM HANpPaBJICHUM WIM MPOQPECCHOHATBHON
nesTenbHOCTH. TakuMm 00pa3oM mNpoucXoAuT (GOPMHUPOBAHWE I[I03HABATEIBHOW U
MPO(ECCUOHATIEHON COCTABIISIONICH JTUYHOCTH, MIOMOTAET ydaleMycsl B OMpeaesieHun
OyyIiero KU3HEHHOTO MyTH U B IPO(PECCHOHATEHOM BBIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKeJIaHUE MTKOJIhHUKA
K TIO3HAHWIO HOBOTO, PACIIMPEHUIO M YIIyOJCHHIO COOTBETCTBYIONIMX 3HAHWUU, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKHUX HABBIKOB, a TaK)KE MOTHBUPYET
ydaierocsi Ha mpohOpUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
OpUOOpETEeHUH  HEOOXOAMMOTO OmbITa JUisi  paboThl  HAA  WHIUBUAYATbHBIM
HCCIIETIOBAaHUEM HJIM MpOoeKToM. [Iporpamma moMokeT HIKOJBHUKY B Ooiiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUpPOBaHUS IPaXKTAHCKON TTO3ULIUU:

— HaBbIKa CAMOCTOSITEIBHOIO PpEIIEHUS aKTyaJbHBIX MCCIIENOBATEIBCKUX HWIIU
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO0 B ce0s1 yMEHHE BHJIETh U AHAIM3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECs B PEIICHUH, YyMEHWE JIeTajdbHO IpopadaThiBaTh U
pean30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE TUIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNIbTATy;

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJACH, 00JIeUEeHUs UX B
yA0OHYIO0 Ui pacnpocTpaHenus popmy;

— - HaBbIKa YBAKUTEIBHOIO OTHOLLIEHUS K Uy KHM B3IJIs,1aM U UJ1eIM, 0OPMIIEHHBIM
B paboTax Jpyrux JIOJed, APYruxX aBTOPOB — BIAJACNIBLEB HWHTEILIEKTYalIbHOU
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHUs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKICHHS APYTrUX B CBOEH MpaBOTE, MPOIABUKEHHSI CBOUX
ujaeu;

— HaBblKa padOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMy,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET ObITh CBSI3aHA MPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIBHOCTD NIKOJIBHUKA.

Kpome Ttoro, paGoTta MIKOJAbHHKA HaJ MPOEKTOM WM HUCCIEJOBaHHEM Oynaer
CHOoCcOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHass mporpamMma paccuuTaHa Ha pabOTy CO IIKOJbHHKaMU 5-9 KIaccos.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAaUECTBE PE3yJIbTAaTa
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YHCJIE U YEPE3 BBIITOJIHEHHUE MPAKTUYECKOr0 3aJaHus, Il BBIBOABI U YMO3aKIIFOUECHHSI
HA OCHOBAaHHMM CBOEr0 HCCJIEAOBAHMS, YYHICS CpPaBHUBAThb €ro pe3yjbTaThl C
TEOPETUUECKUM MaTEPUAJIOM U UCCIEAOBAHNUAMHU APYTUX MIKOIBHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEN0BATENBCKON IEATENBHOCTH U IPUOOPETET
HaBBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuay.



[Iporpamma pa3buTa Ha MOIYJH, KOTOpPbIE MOTYT OBITh HMCIOJIB30BaHBI JTHUOO
YacTUYHO, JiMOO monHocThio. Tak Moaynp «Kak JKMBOTHBIE M pacTEHUs
IPUCIOCA0INBAIOTCS (IBOJIOLMOHHAS JKOJIOTHS) MPEAIoNaraeTcs AJig U3ydyeHus B S5
i 6 kiacce B TeueHue ojHoro rojga (34 waca B rox). Moayau «OCHOBBI
pacTeHueBoACTBa» M «buorexHonorus» paccuuTanbl Ha 68 4YacoB W MOTYT OBITH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTopoMm ciayuae BO3MOXHO TMpoxXoxkjacHHe o0oux wmomayneid («OCHOBBI
pacTeHueBoACTBa» B 7 miu 8 kiacce, «buorexnonorum» B 7 ninu 8 kiacce). AHAJIOTUYHO
Moayu «MoJeKyIspHbIe OCHOBBI (PM3HOIOTHU U (DapMakosorum» U «MoJIeKyIsIpHbIC
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaIM30BaHbl B TCUCHUU 2-
x JietT (no 34 yaca B roa) win B TedyeHuu | roxa (68 gacoB B roxa). Bo Bropom ciydae
BO3MOXHO TPOXOXKJIeHUE 000ux Momayneu («MoyeKyJIspHble OCHOBBI CEJIEKIUU» B &
KJiacce, «MomekysipHble OCHOBBI (DU3MOJIOTUH U (hapMaKoJorum» B 9 kmacce).

MoOXHO pPEKOMEHJIOBATh HCIOJb30BaTh MOAylIu «Kak >KUBOTHBIE U PACTEHUS
npucnocadauBaTcs», «OCHOBBI  PAacCTEHUEBOACTBAY», «MOJEKyIsIpHbIE OCHOBBI
CEJICKIIMMU» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO 1KKIa (5-9 kinace no 1 yacy B
HEJIeNI0) JJIS KJIACCOB arpoOMOTEXHOJIOTMYEeCcKOr HampaBieHHocTd. Monaymu «Kak
KUBOTHBIC M pACTEHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoeKyasipHbIC
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
nukna (5-9 kmacc mo 1 4dacy B HemeN) JJisl KJIACCOB OHMOTEXHOJIOTMYECKOTO WIIH
MEJUILMHCKOTO HAMPaBJIECHUH.

B3aumocBsa3b ¢ mporpammor BocnutaHus. IIporpamMma Kypca BHEypOUHOU
JeSTeIbHOCTH pa3paboTaHa € Y4YETOM PEKOMEHJAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUS, YIUTHIBAET MICUXOJIOTO-TIEIarOTUYECKUE OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJISET HA MPAKTUKE COCIUHUTH OOYYAIONIYI0 U BOCHHUTATEIIbHYIO
JEeSATENbHOCTh Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTYyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaIu3alliu MpOorpaMMbl BHEYPOUHOUH
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOU Nporpamme
BOCITUTAHUS,

— B BO3MOXXHOCTM KOMIUICKTOBAHMS Pa3HOBO3PACTHBIX TPYII JJIsi OpraHu3aIuu
npo(OPUEHTAIIMOHHON  AESATENbHOCTA IIKOJIBHUKOB, BOCIHMTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIBHUKOB, OO0OECIECYMBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMHU
JeSITEIbHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JE€TCKO-B3POCIIBIX OOLTHOCTEM,
KJIIOUYEBOE 3HAYEHUE KOTOPBIX JJIi BOCHUTAHUS TMOJYEPKUBACTCS MPUMEPHOU
POrpaMMON BOCITUTAHUS.



Oco0enHocTH padoTHI yYUTeIsl IO MPOorpaMme. 3a/1a4a YYUTEIsI COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpolLEcC NPOo(EeCcCHOHANBPHOM OpPHEHTALWK IIKOJIbHUKA,
packpbiBasi NOTEHLMAN Ka)KJOr0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESITENbHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUHUTEIb MOXET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000MM
NeSTENIbHOCThIO, ~ yYCTaHABIMBasg  BO  BpeMs  3aHATUH  100poKenaTeiabHYlo,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[IpuMepHast cxema NPOBEICHHUSI 3aHATHU 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOT0 MaTepralia o TEME.

2. TlogrotoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3AHITHS.

3. IlpoBeaeHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOEHUE METOJI0JIOTUHI
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTh MAETSIM, KOTOPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. Ilomoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEN0BATENbCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMpOILECCe 3aIIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(EPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

Moayab «Kak )KUBOTHBIE€ M PACTEHHSI MPUCTIOCAOIMBAKOTCS» (IBOJIOLMOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mot uccnedyem sucusvte oo6vexkmet (6 uacos)

CBoliCTBa M CTPOCHHME >XUBBIX OpPraHM3MOB (CTpoeHHEe KJIeTKH). Bua, ocodr —
OpraHu3M Kak efuHas cuctema. Apantauuu (npucnocodbnenus). [lonstue romeocrasa
®KUBOTO opranu3zma. CriocoObl €ro nojaepKaHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnemoBarensckue paboTel «Bce nu
(cuHuLbl, O€JKK, Oepe3bl U T.J.) oAuHAKOBbIE? DOTOKBECTY.

Orpanudenuss Mopdosoruueckux u (Qusnonornyeckux ananramui. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIBIIMMH, MAaJECHbKUMH, BCESIHBIM.
[Ipaktruueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHM M KUBOTHBIX HAILIETO
Kpasp».

2. Bausanue oxpyscarowieii cpeowt na scuevie opzanuzmot (12 uacos)

daxTophl OKpyKaroleh cpenpl (abmoTuyeckue, OMOTUYECKHE, AHTPOIIOTCHHBIE).
[Ipumepsl  aOumoTnuyeckux (aKTOPOB, OKAa3blBAIOIIMX OCHOBHOE BIMSHHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temno» (KyOWKH JbAa B3BECUTh, MOJIOKHUTh B YAIIKU
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTH 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ausiTue «YTo pacTBopsieTcs B Boje» (dKCIepuMeHT « Kuakuii
nom»). [Ipaktraeckoe 3anstue «/luddysus BemecTB B Boje (pacTBOpHI)», «/IBukeHune
pacTBOpoB To IBeTKY». [Ipaktnueckoe 3ansarue «Jlem mimaBaer B Boje (aiicOeprw,
3aMep3aHue BogoeMoB)». [IpakTuueckoe 3ansaTue «Jleq npu 3amep3aHuu pacimpsieTcsd
(pazpyiienue kamHs (TOYBOOOpa3OBaHuE), 3aMep3aHUE KIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnueckum (axkrtopaM. [IpucrnocoOneHuss K OCHOBHbIM aOMOTUYECKUM (haKTOpaM:
TeMreparypa, BIaXHOCTb W cBeT. [Ipaktudeckoe 3ausatue «lllyba» (kyOuku mbaa
3aBEPHYTH B pa3Hblil MaTepual, B3BecuTh). [IpakTrueckoe 3anarue «IIurmMeHTosn (MOXHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy. [Ipaktmueckoe 3ansitue «Kak
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJOBHUSX» (HA JIOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTophl. 3aKOHOMEpPHOCTH pa3BUTHS MEKBHUIOBBIX
B3auMooOTHOIIeHUH. Kos3Bomouust (XUIIHUK-KEPTBA; Mapa3uT-XO035MH) ODBOJIOLUS
cTpareruil oOsBanus nuim. ConuanbHOCTh. Bunbi-Becenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HabmiomeHuss 3a B3aWMOOTHONICHUSMU



YKUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITBCKHUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckas paborta «PacmpocTpaneHue BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 scusnu pacmenuii u y3cusomnoix? (6 uacoes)

AnTponorenHsie (akropsl. [IpaBaa 1u, 4TO NEPBOOBITHBIE JIFOIN KUK B TADMOHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUU. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO JAeyaTb. KylbTypHBIE pacTeHUs U UX JUKHE IPEIKU.
[ToueMy BakHO MX COXpaHATh. Pa3HOOOpa3ue KyJbTypHBIX PACTEHUHN U WX 3HAUYECHUE B
KU3HU yenoBeka. KpacHas kaura Bauieid teppuropun. Oco00 oxXpaHsemMble TEPPUTOPHH,
3anoBenHUku Poccunm m mupa. Ilpaktuyeckas padora «PazHooOpasue KylbTypHBIX
PACTEHMI B BallIEM PETUOHEY.

HccnenoBarenbckas paboTa «BiusHHE aHTPONOreHHBIX (PAKTOPOB Ha Pa3BUTHE
pacTeHUl B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem peruoHe — yHHUKaJIbHBIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa u3 BaxkHeHmuUx 060104ek 3eminn. YTo Takoe «3KOIOrMYECKHe
HUIIW» U Kak OHM (opmupyroTcs? dopMupoBaHHE 3HAHUN MO OHOpPa3HOOOpa3MUIO
KU3HEHHBIX  (QOpM,  TMOBEJCHUYECKUX  MNPHUCHOCOOJICHHH,  MOAM(PHUKALHMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie coobiiecTBa v ux Tumbl. Pazputue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «IKOJIOTUYECKHME HUILK BOKPYr TeOs — ONMUCaHHE
(pakTopoB oOKpyxatouieit cpensl». HccienoBarensckue padboThl «DeHOJOTHYECKHE
HaOJIOACHUS.

Monyab «OCHOBBI pacTeHHneBOACTBay» /-8 Kiaaccehl (68 yacon)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPANMBAHUS PACTECHUHU.
Ucropust pazBuTus arpoxuMudeckux 3HaHui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas pabora «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCrepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, COCTaBIECHUE TUIIOTE3bI, IEJIM W 3aJlad SKCHEPUMEHTA MO
BBIPAILIMBAHUIO PACTEHUM B KOHTpoiupyemoil cpene. KoHTposiu, MOBTOPHOCTH,
npoBelieHne JKcrnepuMeHTa. [lnanupoBanue skcnepumenta. OlLEHKa pe3yJbTaToOB
skcriepuMenTa. MccnegoBarenbckas pabora «DakTopbl, BIUSIONIME HAa MpOpacTaHue
CeMsH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTJIOTOJAUYHOTO BhIPAIIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHU JJIsl BbIpal[UBaHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDKKa. AHHUOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTH U pH
pactBopa. Pojib XUMUYECKUX JIEMEHTOB B MUTaHUU pacTeHUM. [loyueHne nuTaTeabHbIX
BemiecTB pacteHUsIMH. [IpakTudeckas pabora «CxeMbl MTUTaTEIbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHvMYecKue, MUHEpalbHble, MHKpoOUoNoruyeckue. THIbl
NUTaHus pacTeHuil. Bo3aymHoe W MHUHEpaNbHOE (KOPHEBOE) NUTAHUE PACTCHH.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTCHUN: BOCXOIAIIMA M HUCXOIAIIUN TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxHueie ynoOpenusi. [lpaktuueckas pabora «lIlpaBmna cmemmBaHusi ymaoOpeHHI»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYpPH.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBEeT, TyCcTOTa NOCaJ0K, nuTaHue, cyocrpar. IIpakruueckas padora
«MOHUTOPHUHT MUHEPATIBLHOIO TUTAHKS PACTEHUI».

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. DOopMBbI a30Ta U UX IPEBPALIEHUE B IOYBE.

Ucrounnku dhochopa mis pacrenus. 3naueHue dhochopcoaepraniux coequHeHuN
B KieTKe. Poib Makposprudyeckux coequHennit pocdopa B SHEPreTUIECKOM OOMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yTIE€BOAOPOJAHOIO0 OOMEHa, CUHTE3 OeNKOB U Jp. Poib Kanus B MoAAep)KaHUU MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUU.

Perynaropnas u crTpykTypooOpaszoBarenbHas poOJib Kalblidg. YdYacTHE B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryssius ux
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabojim3Mme pacTeHuil. Marauii B cocraBe XxJjiopoduuia,
CXOJICTBO XJIOpO(HUIUIa U IeMOITIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPTraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COETUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3alliK KJIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETabOIM3Me
pactreHuil. OCOOCHHOCTH TOCTYIUJICHUSI MUKPORJIEMEHTOB B pacTteHus. CHHEprusM u
aHTaroHU3M 3JIEMEHTOB MUTAHUSI PACTCHU.

PacturenpHas nuarHocTMka W METOJAbl UACHTHU(UKAIMK HEIO0CTaTKa/M30bITKa
anieMeHTOoB nuTanus. [Ipaktuueckas pabota «PacTuTenbHas AMArHOCTUKAY.

Hccnenosatenbckas pabora «OLeHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTeHUIN
Ha LIKOJBHOW TEPPUTOPUM, YCTAaHOBKA NPHUYMH MATOJOTMYECKUX COCTOSHHUU (IIpH



HAJTUYHHN ).
UccnenoBatensckass pabota «OIleHKa BIMSHUS PA3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHI (COCTABICHUE PA3ITUIHBIX MTOIKOPMOK )».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). UHTHOUTOPBI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (EHONBbHBIC BElleCTBA (MKyMapoBasi, KOpHYHAas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTETHYeCKHEe (MOpPGAKTHHBI, pETapAaHThl, Je(OTUAHTHI,
JECUKAHTBI, repOounuabl). OUTOMOHMTOPUHI U OLIEHKA COCTOSIHUS PAaCTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI WU
OLIEHKa COCTOsAHUS pacTeHui. CoBpeMEHHbIE CIOCOOBI MOHUTOPUHT A .

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) Pa3IMUHBIX PACTEHUI.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCEeKTapuu: MPaBUJIA U YCIIOBHSI PA3BEACHMUS ITOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougennas Kyaiomypol, UxX npuMeHeHue 6 6blPaujueaHUN
pacmenuii. Quzuonocua pacmenuii (8 uacos)

BoaHasi, mecuaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBIPAIIMBAHUH
pactenuii. IIpoBenenne Bonbl B KOpHE M cTeOie pacteHuil. IIpakTtuyeckas pabora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXaHU3Ma PETYJISILUN UCIIAPEHUS BIaru paCTEHUEM.
[IpakTnueckas pabora «[Ipurorosnenue npenapara ycTbUil METOJIOM CIIEIIKa».

UccnenoBarenbckue padoThl: «BiusHuEe yCIIOBUW COAEp)KaHMUS PACTEHHA Ha
KOJIMYECTBO YCTBUI.

doToCHHTE3 — YHUKalbHBIN mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
¢dorocunTeza. 3HaueHne (HOTOCHHTE3a IS KUBBIX Opranu3moB. IIpakTuueckas padorta
«DyHKIMOHANbHAsA  JMArHOCTMKAa PpPAaCTeHWd 1O aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckast pabora «Omnpenenenune xiopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUAIOIIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. [loa3zeMHOe AbIxaHHE pacTEHUM:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH Tipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[TpakTrueckas padota «/lpixaHue pacTeHHUil: OIleHKa MHTEHCUBHOCTH JIBIXaHUS PACTEHUN
Y TUI0JI0OBY.

HccnenoBatenbckue paboTel: «BnusHue cmnocoba BbIpammBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHHS1) HA POCT U Pa3BUTHSI PA3IMUHbBIX PACTEHUN».



6. Kynsmypusie pacmenusn. Cospemennvie acnekmut cenexkyuu (20 uacos)

Kak denoBek cran ucnonb3oBaTh pacTteHusi? CBs3b pa3BUTHS LUBUIN3ALUN
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpBIE JKUBYT pSAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CUYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl usmenunBocth. [Ipaktuyeckas pabota «MomudukanuoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKamu3amus reHeTUYECKOT0 MaTepuaia B KieTke. Jlenenue
kiertok. Permmukanus [JHK. OcHoBHas norma MosiexkyisipHol ononoruu. TpaHCcKpUmnius.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(Jr000¥ OOBEKT W3 mpeAblaylield padoThl, I/I€ M3MEHEHUE HHCTPYKLHMH MPUBEIET K
M3MEHEHUIO BHEUIHETO BH1a O0BEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKHUE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUUYECKUX PECYPCOB pacTeHUH (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  roMosiorudeckux psiioB. LleHTpsI
IIPOUCXOXKJECHUS KylnbTypHbIX pacreHnud H.M. BasunoBa u ILM. JKykosckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HallIUX CTOJIaxX (PPYKTHI/OBOIIN/3IIAKNY.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. Popmbel oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKINH: YIYUIICHHE YPOKAHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (axkropam. [Ipaktudeckas padora «BripamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B 1poOupke? BHOTEXHOJOTHS KYJIbTYPHBIX pPaCTCHUM.
UccnenoBarenbckass pabota «BplpammBanue pacTeHuil B npoOupke» (MOKHO
BOCIIOJIB30BAThCSL  PE3yJIbTaTaMH MPEABIAYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JJIsI PACTECHUH ).

Kak  genmoBexk  moxker  momudummpoBath  pactenus?  ['eHermueckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOAbBl W JOCTHKEHHS  T€HETHYECKOIrO
penaktupoBaHus  pacteHmil.  [IpakTtmueckas  pabora  «I'@HOMHBIC  HOYXHHIIBI
(MonenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnasn npodykuyus. (8 uacos)
HanzemHuble u mog3zemHbie opransl pacteHuit. [Todber u Buaon3MeHeHHbIN noder
pactenuii. CriocoObl pa3MHOXKEHHS PACTEHUH.
[lonsiTme o0 KadecTBe TMPOAYKTOB muTaHus. [Ipobrembl  KOHKYypEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHKUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA



COXpaHeHusi mponykToB mnuTanus. [lpaktuueckas paborta «IIpemenbHo AOMycTUMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IUTAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauecTBa BbIPAIICHHOW MUKPO3eJIeHn» (JIM0O0 CBOS, TMO0 U3 Mara3uHa).

XUMUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Torenmmmometpus. Xpomartorpadus. [Ipakrrdeckas pabora « MeTOIbI OIICHKH KadyecTBa
PACTUTENBHOW MPOIYKIMU: XPAHEHHE U COXPAHHOCTh MHUTATENbHBIX BemecTB» (1O
JOCTYITHOMY 00OpYI0OBaHHUIO).

Hccnenosarensckast pabora «Ompenenenne BuramuHa C MeToIoM 0OpaTHOTO
TUTPOBAHMS B IUIOJAX HA PA3HOM CPOKE (CIoco0€) XpaHEHUSD.

Monyan «buorexHosorus» 7-8 kiaaccel (68 yacon)
1. Buomexnonozusn (4 uaca)

[lonsiTue OWOTEXHOJOTUMU. 3a4eM YEJIOBEKY OHOTEXHOJIOTMH, B YE€M UX
MPEUMYILECTBO NEPE]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IIpakTuueckass pabora «Ilpumepbl mpuMeHEHUs OMOJIOTMUYECKUX
OOBEKTOB B TBOEH KU3HUY.

Ceipbe 1ui1 OMOCHHTE3a W OLIEHKa ero Ouojoruueckod neHHocTu. OCHOBHBIE
MCTOYHMKHM yriiepoja, a3ota, (ochopa, MukposnemeHtoB. lccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENbHBIX Cpel, B TOM 4YHCIIEC BKJIIOYAIOMIMX OHOCTHUMYISITOPBI U ApYyTue
AJIEMEHTHI YIIPABJICHHUS U ONITUMU3ALIMU [IPOLIECCOB OMOCUHTE3a. MeToAbl ONTUMHU3ALNN
NUTATEJBHBIX CPEN.

2. Mukpoouonozus (12 uacos)

[lonoxeHnue MNPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHOu KineTku. Knaccudukanus 6axrepuit. Mopdosorust 6akrepuit. [IpocTsie
U CJOXHBIE METOJAbl OKpamuBaHusg Oaktepuil. duzmonoruss OakTepuil: NUTaHUE,
JbIXaHUE, POCT U pa3MHOKEHHUE. 3HAKOMCTBO C JOMEHOM ApXxeH (3KCTpEeMOPUIBHOCTb,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OrmpeneneHue (OpMbI NPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3YSl MPOCTOM MeToa okpacku» JlaGopatopHas pabora «OmnpeneneHue Tuma
KJIETOYHON CTEHKH METOJOM OKpaluMBaHus 1o I'pamy» (Ipy HATMYUU PEAKTUBOB).

MosoyHokucnoe u cnupToBoe OpokeHue. PotoTpodHble M XEeMOTpO(]HBIE
Oaktepun. Kunernueckoe  omMmcaHue —Ipolecca  pocTa  MUKPOOPraHU3MOB.
OKCHOHeHIMalbHass ~ MojJenb  pocta. KuHermka rubenu  MUKPOOPraHU3MOB.
JIaGoparopHas pabota «IIpurotoBnenue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymHas majiodka v YepHas CMEpPTh, OOTYJIHN3M, CTOJIOHSIK,
TyOepkynes. Mctopust 60psObI ¢ 6akTepransHbiMu HHpekusMu. JlabopaTtopHas padoTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. MeTton pasBeneHuil. MeETO  HCTONIIAIOMIETO  IITPHXAY.
JlaboparopHass pabora «Mopdosoruueckass XapakTepUCTUKA BBIJICICHHON YHUCTOMN
KYJBTYpBI: XapaKTepPUCTHUKA KOJOHUH, opMa OaKTepuil, TUIT KICTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
aHTUOMOTHUKOB. MEXKIeTOUHass KOMMYyHHUKamus Oaktepuii. UyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas pabora «llomck MuUKpoopraHU3MOB
00JagaroNMX aHTarOHUCTUYECKOW aKTUBHOCTBIO.

[Ipumenenue Oaktepuil uyenoBekoM. KuHeTnueckoe omnucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrtepuu, KOTOpble MOIYT paszjararb IUIACTHUK.
Uccnenorarenbckas pabota «BeiaeneHrne MOJIOYHOKUCIIBIX OaKTepUid, UCCIIEIOBAHUE UX
AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIUAIIUU PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Beigenenue 6akTepuil mose3HbIX
IUUT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OuomexHoozuu (niecHeevle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbIie rprObI MPOAYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOGKEH caxapoMmuileToB. McTropusi HCIOIB30BaHUS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxxenus. JlaGoparopuas pabora «Iloacuer kieTok apoxxkeid B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriekucioro raza». l[lojsiydeHue BTOPUYHBIX META0OJIMTOB B JPOXKIKAX.
JIpoxoKu Kak MpoaylieHThl OnoToriuB. [lomyueHue 1eneBbix 0eIKOB B APOKIKAX.

OcoOEHHOCTH BET€TATUBHOTO W TMOJOBOTO Pa3MHOXKEHUS Y JIPOXIKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH TTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MuiieHed (QYHTUIUAOB ¥ pa3paOOTKA HOBBIX JIGKAPCTBEHHBIX IPEMapaToB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[IpakTuyeckas padorta «IlomydyeHue TBopora W kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oakrepuit». Ilpaktuueckas padota «OCHOBHBIE BHIbI KBaca M HUX XapaKTEPUCTUKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTEepuu, MPUMEHSEMbIE Il MPOW3BOACTBA KBACA.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIEGHKH CBOWCTB



XJiIeOOoTeKapHbIX apoxicked. OCOOCHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX MU
MHCTaHTHBIX Apoxokei». MccnenoBatensckas pabota «BausHue QU3NKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bogopocnu — mepcrekTUBHBIM OOBEKT [JIs MPOU3BOACTBA O€iKa W yrieBOJOB.
buoTtexHonornyeckue METO/bl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
OTXO0JI0B Mpou3BoACTB. CTouHbie BOABI. CXEMBI OYHCTKH. BHOQUIBTPHI, a’3pOTCHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIANIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp3oBaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusaue Gpusnko-xumuueckux pakropo Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocth. Bunbl usmenunBocth. [lpaktuyeckas pabota «MomudukanuoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbIii HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JJHK. OcHoBHast torma MonekysipHOi Ouonoruu. TpaHCKpHUMILHS.
Tpancnsuusa. Myrauuu. [Ipaktuyeckas pabora «I'eH — HHCTPYKIIUS IO COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckass pabora «Mytaius Ha OytepOpoje
(yr060¥ 00BEKT W3 TpeAblayIiei paboThl, T/I€ W3MEHEHUE HHCTPYKIMHU TMPUBEIET K
M3MEHEHHIO BHEIITHETO BU/Ia OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XUMHUYECKUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penpomykmus BupycoB. IIpocMotp
JIOKYMEHTAJIbHOTO (hUIbMa O BUpPYyCax.

Bupycs - Bo30yauTenu nHpexkunoHHbIx 6one3neil. OukoBupychl. bakrepuodaru:
CTpOCHHME, CBOMCTBa, mnpumeHeHue. lIpakTuueckas pabora. «MeTon pa3BEeICHUIN
[IpakTuyeckas padora. « TutpoBanue 6akrepuodarony.

buonornueckue Mmeroasl 60pLOBI C BUPyCaMHU.

6. I'ennasn unsicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOU nHXXeHepuu. Bektopa. Cnenuduueckue dpepMeHTHl OakTepwHil.
[IpakTtuueckass pabora «ODHIOHYKIEa3bl pecTpUKUUU (paboTa € HYKICOTHIHBIMU
MOCIIEA0BATEIBHOCTIMU Ha Oymare)».

buortexnonornu npoaykiuu O0eakoB B OakTepUadbHBIX KyJIbTypax. JlocTikeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYHHTETa OakTepHii M apXxei.



[TpakTrdaeckas padora «I'ennbie HoxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metons! nonyuenus [ MO. Urpa-auckyccus «Beirpaii rpaHT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSIOM C YEJIOBEKOM MM OJOMAalTHHBAIOTCSA? MOXXHO JIM CUUTATh
TapakaHa 0JIOMalTHEHHBIM KUBOTHBIM 7).

CoBpeMEHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlUSA 3MOPHOHOB,
XUMEPHBIC  JKMUBOTHBIC, KJIOHHWpoBaHWe. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIC OOJIE3HW KUBOTHBIX M POJIb IMATOTEHHBIX MHKPOOPTAHH3MOB H
napa3uToB B PA3BUTUH 3a00JICBAaHUHN JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M00OYHOE (OTPUIIATENFHOE) BO3ICUCTBIUN aHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEM W 3aJaddl BETCPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IPENapaToB.
[Tpaktiaeckas pabota «CocTaBieHHE pallioHa MUTAHUS KUBOTHOTO, PACUYeT PAcX0I0B
Ha coaepxkanue». MccnemoBaTtenbckass pabota «OIlleHKa KayecTBa MOJIOYHOM

MIPOLYKLIH.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamsanus. Popmbel oTOopa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (paktopam. Ilpaktudeckas padorta «BripammBaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIMM M OHOTEXHOJOTMHM KYJbTYPHBIX pPACTCHUH,
['uOpuauzanus, otnajgeHHass TrUOpUAM3ALMSA, MCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalMsi, MyTareHe3, TeHeTHueckoe peAaktupoBaHue). Mcropus cenekuuu B
Poccun n mupe, ucropus pa3BuTHs BaXXHEHUIIMX COPTOB KYJIbTYPHBIX PACTECHUN.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyXoJiel y pacTeHUi. ArpoOakTepuaibHas TpaHncpopMarus:
Ti-ruazMup. ['ensl T-JTHK. MosnekynspHO-TEHETUYECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHetndeckoe penaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHui. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIHpoBaHKe paboThl cucteMbl CRISP-Cas).

Ectb mm xu3up B mpoOupke? buoTexHONOrus KyJabTYpPHBIX pacTEHUIL.



UccnenoBatenbckast pabora «BelpammBanue pacTeHHid B NpoOUpPKE  (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
UTATEIbHBIX PACTBOPOB AJISI PACTEHUMN )».

Moayab «MoJieKkyasipHble 0CHOBBI (pu3nosioruu u ¢papmakoJorum» 9 kiace
(68 gacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (pOpMBI
KHCJIOPOJIA, UX IMOJYyYEHHE, HEUTpaIn3alusl.

MakponsieMEeHThI: TIPOILIEHT COJIEP>KaHUsI B OpTaHU3MeE, BBIMOJIHsEMas (QyHKIIHS,
colepxkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3pIBawoIIMe O€NKU, JEMOHUPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xJopo¢uiLIa, €ro aKTUBALIMS COJTHEUHOU SHEPTUECH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpPKaTcs, BBINOJIHSAEMas (QyHKIMS,
COZIEpKaHUE B MpOoAyKTax nuTtanus. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUIIBI COEIMHEHHMM >Kkene3a. [‘eMompoTewHbl, T'eMOIMaHUH,
muToxpoMmsl. Cu — yCBOEHME W TpaHCHIOPT MeIW. benku, coxepxamye Menb.
[TaTtonorunueckue cuaApoMbl MeHnke u BunbcoHa, CBsi3aHHBIE C META0OTU3MOM METH.

TokcuuHble sneMeHThl llepuoanueckord cUCTEMBI Ui OpraHu3Ma. BriusHue
HEJIOCTAaTKa MAaKpO U MUKPOJJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinMyecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIA BUTAMUHOB B TTUILEBBIX NPOITYKTAX

Kupsl. 3a001eBaHus YEIOBEKA, CBA3AHHBIE C HAPYLICHUSIMU KUPOBOIO OOMEHA.
Jucnmununemun.

VYrneBonpl. 3a0osieBaHMs 4YEJIOBEKA, CBA3aHHBIE C HAPYIIEHUSMH YTJIEBOJHOTO
obmena. CaxapHslii 1uader.

benku. Crpoenue. 3aboneBaHusl 4eIOBEKA, CBA3aHHbBIE C HAPYUICHUSIMHU OEJIKOBOTO
oOmena. @yukiuu 0enkoB. epmenTtsl. Mexanusm aeiictBus. Kiaccesl hepMeHTaTUBHBIX
peakumii. Kodepmentsl. I[Ipaktuueckoe 3anstne «KadecTBeHHbIEe peakuuu Ha
opraHudeckue MoJiekynbel». IIpaktuueckoe 3anarue «JleHarypauus — OEIKOB
[Ipaktnueckoe 3anstue «M3ydeHrne akTMUBHOCTH aMHJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Huxn Kpebca. [enb nmepeHoca 3aeKTpoHOB. OKHCIEHUE >KUPHBIX KUCIIOT.
Karabanusm amuHokucnor. ['mokoHeoreHe3. CUHTE3 yIieBOJOB, OEIKOB, KUPOB.
Merabonutuueckue 3a0oneBanusi. llpaktuyeckoe 3anatrue «Pemenue 3amay  Ha
SHEPTETUUYECKHUN OOMEHY.

Krnerka. [Tonsatue memOpansl. @yHKIIMKM MeMOpaH. Bunbl TpaHcrnopTa B KIETKY.



MemOpannbsie opraHougbsl. 3a0oyieBaHHSA CBS3aHHBIE C HapylleHHeM padoThl
MEMOpaHHBIX OpraHeul, OOJIe3HW HAKOIUICHHsA. THUMBl KOHTAaKTOB MEXIY KIETKaMH.
3HaueHUE MEKKJIETOYHOM KOMMYHMKAIMHM JUIs 3A0pOBbsi opraHusma. llpaktuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe).

SAnpo. VYpoBHHM  YNAakOBKM  XpOMAaTWHA.  XPOMOCOMHBIE  TEPPUTOPHUU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJIIPHOI OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIC MIPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenune JIHK u3 Oanana». Ilpaktuueckas paborta «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
CeKTpoPOTOMETPUN» (IIPU HATMYUU 000PYOBAHUA).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [Ipunnunel penapanuu.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemeHue 3amady Ha T€HETUYECKHM
ko1 Tpancusius. [Ipaktuyeckas padora «DoaauHr GEnKoBY.

Opranuzanusi reHomMa BUPYCOB IIpOTHBOBUpYCHBIE CpENICTBA, MEXAHU3MbI HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padborta «PacrpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUil»

Opranuzamnusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabora «PaboTa B COBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJu3a MocJaeA0BaTEIbHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpuHITMIIBEI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Metonbl. MccnemoBarenbckas pabota «IKCIEPUMEHTHI 10
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOrus) exkapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCTIOPT JICKAPCTBEHHBIX
BemecTB. ['eHbl u Oenku nepBoi (asel OuoTpanchopmanuu. [IyTu BeIBeIeHNS JIEKApCTB
U3 OpraHu3Ma. OKCKpeuuss W siauMuHanug. [eHsl U  Oenku  BTOpoil  (asbl
ouotpanchopmarmu. dapmakonunamuka. [71aBHOE W TOOOYHOE, PE30OPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunpr B3aumopeiictBusa jexkapctB. CHUHEPru3M M aHTaroHU3M IMPU COBMECTHOM



JNEWCTBUU JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJIbl, KATAIMTUYECKUE U colpsikeHHbIe ¢ (G-OekamMu; BHYTPUKIETOUYHBIC:
LUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSI.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBSI3b «XUMUYECKas CTPYKTypa —
dapmakooruyeckasi akKTHBHOCTh BEIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MEXaHU3M JeHCTBUS U (apMaKoJIOTHYeCKHEe CBOMCTBa M-
XOJIMHOOJIOKATOPOB, raHTIM00JI0KaTOPOB U Kypapenoao0HbIX CPEICTB.
@dapMakoJOruyeckass  peryjsiius  aKTUBHOCTH  AJPEHEPTUYECKOr0  CHHAIICA.
AJIpEHOMUMETHKH, aJAPEHOOJOKATOPhl, CcUMMATONUTUKU. [IpakTuueckass paboTa
«BnusHMe aipeHanuHa Ha Cep/ICUHbIe COKpalleHus (TPOrpaMMHOE 0OECTICUCHHE ).

MonekynsipHas (papmakojgorusi aHTHAJUIEPTUYECKUX CpeNCTB. [ MCTaMUHOBBIE
pELeNnTOPhl: THUIIBI, MOJEKYJsApHas opraHuzanus. CtaOuiuzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOCHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUJIOKECHUSI IEUCTBUS THTMOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTEeTa. DapMaKOIOTHYECKass XapaKTEPUCTHKA WHTEPJICUKUHOB: IIOJy4YEHUE,
MEXaHMU3M JIecTBUsI, TpuMeHeHrue. OCHOBBI NMaTO(U3NOIOTHH OCTPO(HA30BOTO OTBETA,
Meauanus BocraieHusi. MoneKkyIapHbIM MEXaHW3M ITPOTUBOBOCIIAIUTENLHOTO ICUCTBHS
TIIOKOKOPTUKOCTEPOUIOB,  HECTEPOMIHBIX  MPOTUBOBOCHIAIMTEIBHBIX  CPEACTB.
[Ipaktuueckas padota «['mcTojgornyeckue mpenaparbl UIMMYHHOM CHUCTEMBDY.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTHUKA OTACJIBHBIX TIPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NEUCTBHS Ha IEHTpalbHYIO cucteMy. l[Ipaktudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI».

®dusnonornyeckuii coH; ¢asel cHa. Bunel Hapymienuit cHa Ilonsarwe o
MEJIMKaMEHTO3HOM CHE UM CHOTBOPHBIX Ipernapartax (TMIMHOTHKAX ).

MonekynsipHble acnekTbl Houuuenmuu. OnuaTHble PEHEenToOpbl, UX THUIIBL.
DHkebhaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH bl OTTMATHBIX PEIEITOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUE Ha (YHKIHUIO DSKCTPAMPaMUTIHON
CUCTEMBI, YMOIIMOHATIBHYIO c(epy, PBOTHBIA IEHTP, apTEepPHAIbLHOE NaBJICHUE, IIECHTP
TepMOperysiiuu. MOJEKyJISIpHbIE MEXaHU3MBbI JEUCTBUSI HEUPOJECNITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMHUHOBBIC PEIICTITOPHI, UX JIEUCTBUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. lloTeHIman-
3aBUCUMBIC HATPUEBBIC KAHATBI KAaK MUIIICHH JEHCTBUS MECTHBIX aHECTETHKOB. CTIOCOOBI
WHTUOMPOBAHUS MMOTEHITNAT-3aBUCUMBIX HATPHUEBHIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabora «Kapra oskcnpeccun mA0()aMHHOBBIX U CEPOTOHUHOBBIX
perenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckne TeCThl Ha



peiokax Danio rario. Csernmo-temHas Kamepa». FcciemoBarenabckas — pabota
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE Mosie». MccrenoBaTenbekas
pabota «IloBegendeckue TecThl Ha ppiOKax Danio rario. CtaliHoe TOBEICHHUE.

Monyab «MoJiekyJisipHbIe 0CHOBBI cejiekium» 9 kiaace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxnennoBsie kuciaotel. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTnueckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompeznenenue kadectBa mnpenapatoB JHK ¢ nomonisio
CHeKTpOPOTOMETPUN» (IIPU HATHYUU 000PYTOBAHUSA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [IpuHnmne! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancusauus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuzanusi reHomMa BUPYCOB [IpOTHBOBHpYCHBIE CpEACTBA, MEXAaHU3MbI HMX
JECHUCTBUSL.

Opranuzanus reHoma OakTepuii  AHTHOaKTEpUATbHBIC npenaparhbl.
UccnenoBatenbckas padbota «PacnpoctpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas pabora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MIOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas UCTOpUS  pa3BUTUA  TNPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K Npu3HAaKy: KaK packpacuTh kota. Yto Takoe npusHak? [IyTh OT reHa mo
npuzHaka. Myramuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE W
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUl  ITPOEKT
Myrtarennbie GaKkTOPBHI.

['enbl cTposT opraHu3M. BkitoueHue W BBIKIIIOUEHHE OOJIbIIOro Habopa reHOB.
Kak kneTku noHuMaroT, Kakue reHbl I0JKHBI padboTath. PoneBas urpa «Cyap0a KIeTKu».
I'enpi-nepexmrouarenu. [IpakTuueckoe 3ananue « AITOPUTMBI 1JI KIETOKY.

JIuckpeTHOE HacJeJOBAaHUE NPU3HAKOB. 3aKOHbI MeHJensi: OJMH T€H - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IUHOOOpa3us THOPUIOB MEPBOTO TOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



IIpU3HaKa BO BTOpOM mokojeHuu. [Ipaktnueckoe 3ananue «Pacuiernyienue Bo BTOpOM
nokosieHun». MccnenoBarenbekuil mpoekT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTEY.

3akoHbl MeHzens: HECKOJIbKO TeHOB - HECKOJbKO MpU3HAKOB. JUrubpumHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue XxpomocoM. lIpaktuyeckoe 3amaHue
«Pemerka [lenneray. CuenieHHOe Hacae10BaHUE.

B3aumoneiictBue reHoB. AuienibHOe M HeayuienbHoe. [IpakTuyeckoe 3aHsATHE
«BzanmoericTBYSI TeHOB (MOJICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpYy>Karolen cpeapl. XpoOMOCOMHOE omnpenaeiieHrue mnosa. [lomoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnegoBanue, cuerieHHoe ¢ nojiom». [IpoOiema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIUH. TpeXBETHBIE KOIIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BctpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajuiened, TreHOTHMNoB U  (eHoTunoB». MccinegoBaTeNbCKUi MPOEKT  «AHaIM3
TeHETUYECKON CTPYKTYpHI MOMYJISIUNYU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIUs U BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJSAT TOMYJISIIIUI0O W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTH
nonyysiuu.  PoneBass urpa  «9ddexkt ocHoBatensi». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJbIKkay. [peid renoB. Myrauuu. HeciydaiiHoe ckpeniuBaHue.
Nzonsamnus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JielcTBHS
ecTecTBeHHOTO 0TOOpa. [IBrkymumii oToop. PoneBas urpa «EcrecTBeHHBIN OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MoAu(pUKAIIMOHHON M3MeHunBocTU. MccnenoBarenbekue padboTel « MoaudukanoHHast
M3MEHYMBOCTh PACTCHUH B MpejieaxX Balllero MecTa JKUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX Npu3HakoB. KoymMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3BMeHUUBOCTH npu3Haka. Koadduiment nacneayemoctu npusHaka. OTBeT Ha
ot6op. [lomck reHOB KOJIMYECTBEHHBIX NpHU3HAKOB. OIHOHYKJICOTHIHBIE BapUAHTHI
reHoB. JJHK-uwur. [TotHOreHOMHBIN aHAIA3 acCOUAIIHM.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccnenoBanus. [Iporeom, Mmetabosom. [IpakTuueckoe 3aganue « ArpOHOMBIY.

JlomecTukaiysi ¥ IIEHTPhl T€HETHYECKoro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMU» TPU3HAKAMU A dYenoBeka. L[eHTphl TeHeTHYecKoro pa3zHooOpasusl.
Huxomait MiBanosuu BaBwmiioB. Cenexuusi. KoMOWHaMoHHas U THOpHUIHAS CEJICKIIMS.
['erepo3uc. Ilpaktnueckoe 3agaHue «l'oMonoruueckue psabl HACIEACTBEHHOM
U3MEHYUBOCTH.

CoxpaHUTh W U3YYHUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh



reibl. Kommekuum TreHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym — w/mnm
HCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS in Vitro IS COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJII YCKOPEHHOW CEJIEKIIUN.

['eHeTnueckue MEHTpHl B Halled cTpaHe. [ e 3aHMMAIOTCA TEHETUKOM U
T€HOMMKOMW JIJIS HYK]I CEJIbCKOTO X03s1CTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JESTEJBHOCTH

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
IIKOJbHUKAMU  CHEAYIOIIMX  JUYHOCTHBIX, METANPEAMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JINYHOCTHBIE pPe3y/IbTAThI:

B cgpepe epadsxcoanckoco eocnumanusii TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM I€ATEIbHOCTH IIPH BBINOJIHEHUHU UCCIIEIOBAHUN U TPOEKTOB, CTPEMIICHUE K
B3aMMOINIOHUMAHUIO U B3AMMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanus; OTHOUIEHUE K OMOJOTMHU KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJaJ POCCUMCKAX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTUYECKOM HAyKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATH
MOBEJEHUE M MOCTYNKH C TO3UWLUMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUECKOU
KyJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAUILIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHHUE POJU OHOJOTUH B
(OpMHPOBAHUHU ICTETUUECKOUN KYJIbTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHATLHO20 ONA20NONYYUs: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 37I0POBBIM 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOTIOIEHNE TUTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXUM 3aHATUHN U OTIIbIXA, pEryJsipHas pu3nyeckas
aKTUBHOCTb); OCO3HAHUE MOCIIEACTBUI U HEMTPUATHE BPEIHBIX MPUBbIUEK (YIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHe) U HHbIX (opM Bpeaa aiusi (PU3NYECKOr0 U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJieHHE COOCTBEHHBIM SMOLMOHATBHBIM COCTOSTHUEM.

B cghepe mpyooeoeco socnumanusi; akTUBHOE Y4acCTHE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPaKTUYECKOMY H3YYEHHIO MPO(ECcCHil, CBA3aHHBIX C
ouonoruen.

B cghepe skonocuueckoco - 6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTUYECKUX 3HAHUH NP PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; 0CO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIIeHUS; TOTOBHOCTh K y4aCTHIO B MPAKTUUYECKOM
NEATEIBHOCTH 3KOJIOTUYECKON HAMPABIECHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 nNO3HAHUA: OPUEHTALMS HA
COBPEMEHHYIO CHUCTEMY HAy4YHbIX MpPEICTaBICHU 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM MU COLMAIBHOW CPENOM;



MMOHUMAaHUE POJIU OMOJOTUYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEpPECAa K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM JICSITEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl: a7ieKBaTHas OICHKA WM3MCEHSIONMIMXCA YCJIOBHH; TPHUHATHE PEHICHUS
(MHAMBUAYaTbHOE, B TPYIIE) B HM3MEHSIONIMXCS YCIOBUAX HAa OCHOBAHWM aHaIN3a
Oounonoruuecko MHGOpMAIMK; TUIAHUPOBAaHWE  JEUCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOnviMu no3HasamenbHbiMu Oetucmeusimu.
ba3oBbI€ JIOTUYECKUE TCUCTBHUS:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOIUMOTO aHAJIH3a,;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUIUATHI HMHPOPMAIIUU, NAHHBIX, HEOOXOJMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCHOJIb30BAHHEM JIE€IYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHHs yueOHON OMOJIOTHYECKOW 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBble uccaenoBaTeabCKUe ICUCTBUS:

® ICIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HUHCTPYMEHT MTO3HAHNS;

e (QopmynupoBaTh BOMPOCH, (UKCUPYIOIIHE pa3pblB MEXAY pEaTbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOATEIIBHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIaHY HAOJFOICHNE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEN OMOIOrnYecKoro 00beKTa (mpolecca) U3y4eHus,

® IIPUYUHHO-CJICJICTBEHHBIX CBS3CH W 3aBHCHMOCTCH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO HAOJIOICHUS, IKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATh BO3MOXKHOE JaIbHENIIIee Pa3BUTHE OMOJIOTMYECKUX TPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
IPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alIPOCHl MPU MOUCKE U 0TOOpE
OMOJOTMYeCKOM HMH(MOpMalMKd WA JIaHHBIX M3 MCTOYHUKOB C Y4ETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAIM3UPOBATH, CUCTEMATU3UPOBATH M  HMHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY IPEICTaBICHU HH(DOPMAIUU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a4H HECTIO)KHBIMU CXEMAMU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OIICHUBATh HANEKHOCTh OHOJIOTMYECKOW HWHGOpPMAIIMK TI0  KPUTEPHSIM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(POpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO0micHue:

BOCIIPUHUMATh M (POPMYIUPOBATh CYXKJICHHS, BBIPAXKATh SMOIMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh Ce0s1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MMUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBAa OOIIEHHS, IOHMMaTh 3HA4YCHUE
COITMAJBHBIX 3HAKOB, 3HaTh M PAcCIO3HaBaTh IMPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH M CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHWMAaTh HAMEPCHUS JPYTUX, TPOSBIATh YBAXUTCIBHOEC OTHOIICHUE K
co0eceTHNKY U B KOPPEKTHOU opMe HOopMyTupoBaTh CBOM BO3PAKEHUS,

B XOJI€ JMajiora U/Win TUCKYCCUH 3a71aBaTh BOIIPOCHI TIO CYIIECTBY 00CYK1aeMOn
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOIJIepKaHue OarokenaTeIbHOCTU OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPENCTaBIATh PE3yJbTaThl BBITOJHEHHOTO OMOJOTHYECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (DOPMAT BBHICTYILICHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEM ayIUTOPUU W B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas IEATSIbHOCTD (COTPYIHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYILIECTBA KOMAHAHOM W WHIAWBUIAYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU JESTENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHHUSI HECKOJIBKUX JIIOJICH, MPOSBISTE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy YIC€HAMH KOMAaHJbl, y4acTBOBaTh B TPYIIIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PA0OOTHI, IOCTUTATh KAYECTBEHHOTO pE3yJibTaTa [0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOMUH MPOAYKT TO KPUTEPUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UCXOAHOM 3a/1a4€il M BKJIAJ KaXJ0TO YI€HAa KOMaH bl B
JTOCTUKEHUE PE3YJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHHUIO OTUYETA MEPE]] TPYIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oe6nadenus yHusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
CaMoopranm3aius:
® BBLIABIATH MPOOJIEMBI ISl PEIICHHS B JKU3HCHHBIX W Y4YEOHBIX CHUTYaIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHPOBATHLCS B PA3NTUYHBIX MMOAX01aX MPUHITHS PEIIeHUH (MHANBHIYaIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTaBJISATh AQJITOPUTM pEHICHWS 3aJadd (WU ero 4acTh),
BBIOWpATh CMOCOO0 pemieHus y4eOHOW OHMOJOTWYECKON 3amadul ¢ y4déToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBJIAITh IUIAaH JAeWCTBUH (TUIAaH peanu3allid HaMEYEHHOro ajJropuTMa
pELIEHNUs1), KOPPEKTHUPOBATh IMPEAJIOKEHHBI AJITOPUTM C YUETOM IOJIyYEHUs
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAaMOKOHTPOJIs, CAMOMOTHUBAIIUH U pedieKcu;

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IpeJularaTh IjaH €€ U3MEHEHHUS;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pemieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJalnTUpPOBaTh pEUICHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOJAUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIIUXCS CUTYaIlMii, yCTAHOBJICHHBIX OIMNOOK, BOSHUKIINUX TPYTHOCTEIH;
OILICHHMBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nanyaTh, Ha3blBaThb M YOPABIATH COOCTBEHHBIMH SMOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4eyioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIHA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBCA K IPYrOMY Y€EJIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE MPABO HA OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yNpaBieHUs coO0Oi,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeamMeTHbIe pe3yabTaThl OCBOCHUS IIPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TpuoOpEeTEHUE OMBITa MCIOIL30BAHMS METOJI0B OMOJIOTHYCCKON HAYKH C IICIIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C

MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYruX y4eOHbIX MpeAMETOB ((DU3UKHU, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (QopMupoBaHUE YMEHUN periaTh yueOHbIE 3a/laud OHOJIOTHYECKOTO COJIePKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3H, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIC PACUETHhI, JIeJIaTh BHIBOABI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

— (opmMupoBaHHE YMEHHS IUIAHHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToOM MMOCTABJICHHOH 11eNn: (OpMYJIHPOBATh MPOOIEMY, TUIIOTE3Y U CTaBUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpeanpoduibHas MOATOTOBKA U MPpodecCHOHANIbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeAMETa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa30BaHus JIJIs Oy yiien
npodeccuoHanbHON NeATeNTbHOCTH, B 00JIaCTH OWOJIOTHUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEH EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTUYECKHE 3HAHMS CO 3HAHUSMU JAPYTUX YUCOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npodUILHOTO TpeAMETa Ha YPOBHE CpPEIHEro oOmiero obpa3oBaHus I OymayIiei
poheCCUOHAIBHOM JIESITEILHOCTA B 00JIacTM OWOJIOTMH, MEIMIIMHBI, DKOJOTHUU,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHME OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH CpEebl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMCHHOM KU3HM YeJIOBEKa, 0COOCHHOCTH HMCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK]I YEJIIOBEKA,;

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEJIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHHA,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIrsi, MyTareHe3, TeHETHIECKOE PeaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
uH(GOPMAITUU U YMEHUE CBOOOIHO OTICpUPOBATH OCHOBHBIMHU TIOHSTHSIMHU MOJIEKYIISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKH, METar€HOMHKH, TPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBAaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX JTUArHOCTUKU U JICUCHUS;



— (QopMupoBaHUE YMEHHS HCIOJIb30BaTh MOHITUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TEHETHKH, TPAMOTHOE TPUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPHH,
3aKOHOB IS OOBSICHEHHS HAOIIOJACMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUM H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (PYHIaMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHocTHO-OpUeHTalMOHHOM cdepe:

— 3HAHUE, YTO NPHUMEHEHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHoJoruu
NO3BOJIIET YCHEIIHO pellaTh TaKue 37J000JHEBHBIE IPOOJIEMBbI, KaK OXpaHa

OKPY)KaIOHIGﬁ Cpcabl, COXPAaHCHHUC 3J0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHUCTECM.



TEMATHUYECKOE INTAHUPOBAHUE

Moayab «Kak ;KHBOTHbIE M PACTEHUS NMPUCIOCAOIUBAIOTCS (IBOJIONNOHHASA
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

Tembl OcHoBHOe coaep:kaHue JesiTe/ IbHOCTD
IIKOJbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHUIIBL,
(6 9) Bun, ocoOb — opranusm kak oenku, Oepe3bl W T.I.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | [Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CoctaBinsieMm KHUTY
OrpanudcHHs PEKOPIOB  PACTCHHH U
MOp(]OTOTHIECKUX U YKUBOTHBIX HAIIETO Kpash».

(pM3HOJOTMYECKUX aJanTalui.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
0O0JIBIIMMHU, MAJIECHBKUMH,

BCESITHBIM.
2. Biiusinue @dakTophl OKpy)arouen cpeapl | [Ipaktuueckoe 3aHsTHe
OKpY KaKIIeH (abuoTuveckue, OMOTUYECKUE, «1IBet u Temno» (KyOuku
cpelbl HA )KUBbIE anTporiorersie). [Ipumepnr JIbJ]a B3BECUTD, MOJI0KUTh
opranusmbi (12 ) abnoTuyeckunx (HakTopoB, B yamiku lletpu Ha
OKa3bIBAIOIINX OCHOBHOE Pa3HOIBETHYIO Oymary,
BIIMSIHUE HA )KU3HEJEATEIIBHOCTh | uepe3 30 MUHYT B3BECUTh
KUBBIX OPTaHU3MOB: 3aHOBO — KTO ObICTpee
TEeMIIepaTypa, CBET, BIAKHOCTb. | pacTasii).
OcHOBHBIE 3aKOHOMEPHOCTHU [IpakTrdeckoe 3aHsTre
MIPUCIIOCOOJICHUS KUBBIX «YTo pacTBOpsieTCS B
OpraHu3MOB K aOMOTHYECKUM BOJIE» (AKCIIEPUMEHT
dakropam. IIpucnocodnenus k | «Kunkuit 1om»).
OCHOBHBIM a0MOTHYECKUM [IpakTHueckoe 3aHsTHe
dbakTopam: Temiieparypa, «Iuddysus BemecTs B
BJI&KHOCTH U CBET. BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 10
LBETKY».

[IpakTrueckoe 3aHsaTHE
«Jlen mnaBaet B Boze
(aiicOepru, 3aMep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3anuu




pacIIMpseTCs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3anATHE
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHual, B3BECUTb).
[IpakTuueckoe 3aHsiTHE
«ITurmMeHTh» (MOKHO
pa3lieuTh HAa BATMaHe
KpacuTeIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHe
«Kax )XMBOTHBIE MIIABAOT
B BOJIe» (DKCIIEPUMEHT ¢
MIATIETKOM ).
HccnenoBarenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHus: B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JOCTYITHOM
MaTepuare).

3. B3zaumopeiictBust
KMBbIX OPraHU3MOB

(44)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTparerui J0ObIBaHUS MUY,
CommansHocTh. Bunpl-
BceneHpl. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIIICHUSIMHU
YKUBOTHBIX TIPH
OOBIBAHUH ITHIIN
(KOpMYTIIKHY JIJIsT IITHII, 15T
TOPOJICKUX HJTH CEITBCKUX
YKUBOTHBIX). Bel-
KaMephI».
HccnenoBarenbckas
pabora
«Pacripoctpanenue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. YeJsiOBEK B KU3HH
pacTeHui U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 94TO MEPBOOBITHBIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX paCTECHUI B
BaIlleM PErHOHEY.
UccnenoBarenbekas
pabota «Bnusinue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/jie/HaceIeHHOM
IIYHKTE».
DKCKypcusi/TipakTuyeckas
pabota «OOIIT B Bamem
pPErvoHe — YHUKAJIbHBIE
O0OBEKTHI IPUPOABDY.

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna u3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorcsa? GopmupoBanue
3HaHUU 10 OMOpa3HOOOPaA3UI0
KUZHEHHBIX (QOPM,
TIOBEICHYCCKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIeCTBA U UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThl « DKOJOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaKOLIEH CpeabD».
HccnenoBarenbckue
paboThl
«DEHOJIOTUYECKUE
HaOJII0ICHUS).

Moayab «OCHOBBI pac

TeHHeBOoJACTBay 7-8 Kiracchl (68 yacoB)

Tembl

OcHoBHOe coaep:kaHue

JlesiTeILHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
pacTeHneBO/ICTBO

24)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hctopus passurus
arpOXMMHUYECKUX 3HAHUHN
(padotel M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

[Tpaktrueckas pabota
«bouxka JIubuxa.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
akcnepuMenT (6 4)

IIpaBuna mocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LEIU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE YKCIIEPUMEHTA.
[ImaHnpoBaHUE SKCIEPUMEHTA.
OneHka pe3yJsIbTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOIOTUH
KPYTJIOTOAUYHOTO BBIPAITUBAHUS
CaJaTOB U MUKPO3EJICHH B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
pabota «DakTopsl,
BJIMSIOIINE HA
IpopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTnueckas padora
«CO0p yCTaHOBKH 151
BBIpAl[IBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. Posb
XUMHUYECKUX
3JIEMEHTOB B
NMTAHUHU PACTEHMI

(20 g)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeaIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOHnonoruyeckue. Tursl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pPAaCTEHUH: BOCXOIALINHN U
HUCXOISAIIUN TOK. Baxknelmnime
Kanuiinele, hochopHbIe U
a30THBIC YI00PEHMUS, UX
cBouctBa. [IpocTeie U crtoxkHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATambl OHTOTeHe3a, (DaKTOPHI,
BIIMSIOLIME HA POCT PACTCHUI:
CBET, I'yCTOTA MMOCAJI0K, TUTAHUE,
cyOcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTaTeIbHBIX
pactBOopoB. Pacuer 103
yI0OpeHuit 1yis
MUTATEIbHBIX PACTBOPOBY.
[Tpaktrueckas padbota
«IIpaBuna cMemmBaHus
yI00peHu
[TpakTuueckas padbora
«IIntanne pactenuit:
TEXHOJIOT S
IIPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYp».
[Tpaktrueckas pabota
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTeHum.
[Tpaktrueckas pabota
«PacturenpHas
JTUArHOCTHKA.
HccenenoBarenbekas
paboTta «OreHka
COCTOSIHMSI KOMHATHBIX
pacTEeHU, pACTEHUN Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuit a30ToM. A30T U €r0o
3HAYEHUE B KU3HU PACTCHUM.
DopMBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanusa Ha pusnyeckue
CBOICTBA MPOTOILIA3MbI, Ha
(dbepMeHTHI YTIIEBOOPOIHOTO
oOMeHa, CUHTE3 OCJIKOB U Jp.
Ponp kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MPOIECCax CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa30BaHUM KJICTOUHOU
CTEHKH, TOJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius X NPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiia,
CXOJCTBO XJIopodusuIa u
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OPraHUYeCKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPO3JIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTab0JIM3Me pACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PaCTEHHUSI.
CuHepru3M U aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHMI (ITpH
HAJTUYKN ).
UccnenoBarenbekas
paboTta «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocTaBiieHHE Pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoHbie (a0cm30Bast
KHUCIIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETHYCCKHE
(MOp(aKTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHHUTOPHHTA.

3ammra pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBIE
CHIOCOOBI MOHUTOPUHT Y.
Hccnenoarenbekas
pabota «Bnusnue
reTepoayKkCHHa Ha
npopactanue  (poct Ha
Pa3HbIX CTAAUSAX, B PA3HBIX
YCIIOBUSIX ) Pa3JInYHBIX
pacTeHuin.

[IpakTuueckas padora
«MHCcekTapuu: npaBwia u
YCIIOBHS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuu.
®dusnosorus
pacreHuii (8 u)

Bopnas, necuanast u mnouyBeHHast
KYJIbTYpbI, UX TIPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BOIbI B KOPHE U
cTebie pacTCHUH.

BonHbI peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHHE MEXaHU3Ma
PETyJIALNN UCTIAPEHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAJIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OPraHU3MOB. DPaKTOPBI
pocTa pacTeHuil: BO3AyX U
aspanus. [TonzemHoe qpixaHue
pPacTeHMIi: COCTaB IOYBEHHOI'O
BO3/yxa, ra3000meH. ['a3000MeH

[TpakTuueckas padbora
«KopneBoe naBieHue».
[TpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HccnenoBarenbckue
pabots! «BnusiHue
YCJIOBUM COAEPKAHUS
pacTEHU Ha KOJTUYECTBO
YCTBHID.

[Tpaktrueckas pabota
«DyHKIMOHAIbHAS
JAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xyopoduina A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAIBAHUY.

dboToCHHTETHUECKOI
AKTUBHOCTH PACTEHUH U
(baKkTOpOB, BIUSIONINX HA
HEey.

[IpakTuueckas padora
«Anpanusi, CO; u O,.
JIpIxaHue pacTeHnin.
[IpakTuueckas pabora
«/JIpIXaHNE PACTECHUMN:
OILICHKa HMHTEHCUBHOCTHU
JBIXaHUS PACTEHUMN U
TUIO/IOBY.
UccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
PAa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbBbIE

ACHEeKThI CeJIeKIIUU
(20 9)

Kak denoBek cran ucnoyib30BaTh
pactenus? CBs3b pa3BUTHUSA
IABUJIM3ALAN YETIOBEKA U
OJOMAIlIHUBAaHUS PACTCHUHU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIEC
CBOWCTBA )KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
U3MEHYNBOCTD.

I'en —MartepuanbHbI HOCUTEID
HACJIEICTBEHHOCTH U
U3MEeHUYNBOCTU. HyKiIeMHOBBIE
KHUCIOTHL JIokamm3anus
F€HETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennukanus JTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
paszHooOpasue. Uto takoe
reHO0aHk? 3aueM COXpaHATh
TE€HETUYECKHUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTukanus, Bce J1
pacTeHus ¥ )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAITHUBAOTCS?
MOHO 1 cuuTaTh
TapakaHa 0JIOMAIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoaudukanroHHas
U3MEHUYHUBOCTDH (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[Tpaktrueckas pabota
«I'eH — MHCTPYKLHS 1O
cOopke KJIeTKH (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[Tpaktrueckas pabota
«MyTtanus Ha OyTepopoe
(J1r06 0 00BEKT U3
penpIayIel paboThl, Iie
WU3MEHEHHUE UHCTPYKIUU
IpUBEAET K U3MEHEHHIO
BHEIIIHETO BUA
00BEKTa)».




COXpaHEHHsI TCHETHUECKUX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.W. BaBumnosa.

3aKOH rOMOJIOTHYECKUX PAIOB.
L{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJICHUS
CEJICKIMU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1u xu3Hb B npooupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe peaKTHpOBaHUE.
CoBpeMeHHbIE MOIXO0AbI U
JOCTUKEHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[TpakTrueckas pabora 1o
rpynnam «OTKya Ha
HAIIIUX CTOJaxX
(PYKTHI/OBOIIN/3TAKID.
[IpakTrnueckas padora
«BprpanmBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
paborta «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCITIOJIb30BATHCSA
pe3yJbTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATENFHBIX PACTBOPOB
JUJISl paCTEHUN).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MonenupoBaHue pabOThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII o0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KauecTBE MPOTYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIoOpTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[TorenunomeTpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0€30IMacCHOCTH
PaCTUTEIBHBIX ITPOTYKTOB
TTUTaAHUS.
HUccnenoBarennckas
paboTta «OreHKa KayecTBa
BBIPALICHHOU
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas paborta
«MeTtopl OLIEHKHA
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIINN: XPaHECHUE U
COXPAHHOCTh
MUTATEIbHBIX BELIECTBY
(Mo mocTynmHOMY
000pYyI0BAaHHUIO).
HccnenoBatenbckast




pabota «OnpenencHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

Monyasb «buorexHosorus» 7-8 kiaaccel (68 yacon)

Tembl

OcHoOBHOe coepkaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.
Bbuorexnosgorus
4 v)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX TIPEUMYIIIECTBO TIEPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH yTIEPO/Ia,
azoTta, hochopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITUMH3AIIUH TTPOIIECCOB
ouocunTteza. Metozpl
ONTHUMH3AIINN TUTATEILHBIX CPE]I.

[IpakTuyeckas pabota
«ITpumepsl
MIPUMEHEHHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOCH
JKU3HI.

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CJIO’KHBIE METOIbI OKPAIITBAHHSI
Oakrepuil. ®Du3nonorust 0akTepui:
NUTaHUE, AbIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DukcupoBaHHbIE
npenapartbl OakTepuil.
Omnpenenenue GopMbl
PEITIOKEHHBIX
KYJbTYp
MUKPOOPTaHU3MOB,
VICIIOJB3YS IPOCTON
METOJI OKPACKH».
JlaGoparopHas pabota
«OmnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxkenne. otoTpodHbIC U
XeMOTpOo(dHbIE OaKTepHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHASI MOJIENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[Tarorennsle OakTepun. YymHas
Maji0o4uKa U YepHasi CMEPTh,
00TYJIU3M, CTOJOHSK, TYOepKYJIe3.
Hcropust 60pbOBI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI ISUCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a MPOJAYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpAIlIMBaHUS
no ['pamy» (ripu
HaJIUYUH PEAKTUBOB).
JlabopaTtopHas pabota
«IIpuroroBienue
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCITBIX
OaKTepuii».
JlaGoparopnas pabota
«IToceB cMmbIBa € pyK HA
yamku [lerpm».
JlabopatopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHU.
MeToa UCTOIAIIETO
HITPUXAY.
JlabopatopHas pabota
«Mop@donoruueckas
XapaKTEePUCTUKA
BBIJICJICHHON YHCTOU
KYJIbTYpPHI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlabopatopHas pabota
«CpaBHeHuE pocTa
MUKpPOOPTaHU3MOB Ha
yarike 06e3 1 C
n00aBIeHUS
AHTUOUOTHKOBY.
Hccnenoparenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccnenoparenbckas
pabora «Bwigenenue
MOJIOUHOKHUCIIBIX
OaxkTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTI.
HccnenoBarenbckas
pabota «BpigeneHue
OaKTepuii TOJIE3HBIX
JUTS. PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rpUOBI,
JIP OZKIKH,
Bogopocan) (12 u)

[1necHeBbIe rpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6mrast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
HCTIOJIb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoorum BUHOAEIUS U
XJICOOIICUCHMS,
CIIEIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabomu3M JpoAoKen.
Peaxiust cnupToBOro OposKeHuU .
[Tony4yeHne BTOPUYHBIX
MeTa0O0JIUTOB B APOXIKAX. Jpoioku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tony4yeHnue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOHOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
MaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOVCKa MUIIICHEW (DYHTUITUIO0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopocnu — nepcneKTUBHbBIM
00BEKT JJIsI MPOU3BOJICTBA OEJIKa U
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsl, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTUBHBIN WUJT U BXOJISIIHNE B HETO
MUKpPOOpraHu3Mmsl. Mcnosib3oBanue
BOJOPOCIIEH B OUMCTKE CTOUYHBIX
BOJ.

JlaGoparopnas pabota
«IToacuer kieTok
TPOAKEN B KAMEPE
I'opsieBay.
JlabopaTopHas pabota
«OO0HapyxeHHe
IPOJIYKTOB CIIUPTOBOTO
OpO>KEHUS: STUIIOBOTO
CIUpTa M YTICKUCIIOTO
razay.

JlabopatopHas pabota
«Habmonenue
Pa3MHOXKEHHS
TPOMKIKEBBIX KIIETOK.
[IpakTuueckas pabora
«ITonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuii».
[TpakTuueckas padbora
«OCHOBHBIC BUIBI KBaca
U UX XapaKTePHUCTUKA»
«Apoxoxu u
MOJIOYHOKHCIIBIE
OakTepuu,
IPUMEHSEMBIE TS
MIPOM3BOJICTBA KBAacay.
[Tpaktuueckas pabota
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[Tpaktrueckas pabota
«MeToabl OLlEeHKHU
CBOWCTB
XJIeOONEKapHbIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TPOKIKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB HA KAUECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
Tp.)».
Uccnenosarenbckas
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB HA POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [Tpaktrueckas padbota
Hacaeacreennas M3MEHUYNBOCTbh — OCHOBHBIE «MopaudukanmoHHas
uapopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. U3MEHYUBOCTD (JIUCThA,
N3menuuBOoCTh. Busl WUT'OJIKH C OJTHOTO
U3MEHYMBOCTbD. JIEPEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIECTBEHHOCTH U «I"eH — MHCTPYKLIHUS 110
n3MeHYnBOCTH. HykiienHoBbIe cOopKe KJIEeTKH (Ha
KUCIOTHI. JIokanu3anus oucepe uiu
TE€HETUYECKOr0 MaTrepuaia B KOHCTPYKTOPE)».
KJIETKE. JleneHune KIETOK. [TpakTuueckas padbora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. oytepOpoe (moboi
Tpanckpunuus. Tpancisauus. 0O0BEKT U3 MpeAbIAYIIeH
Myraruu. paboThl, e U3BMEHEHNE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BH/IA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [IpocmoTp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa v | JOKYMEHTaJILHOTO
XUMHUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [IpakTuueckas padora.
Penponykuus BupycoB. Bupycer - | «MeTon pa3BeaeHun.
BO30yAUTENN UH(DEKITMOHHBIX [IpakTuueckas pabora.
6one3Hneil. OHKOBUPYCHI. «TurpoBanue

bakrepuodaru: ctpoenue,

O0akTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 11 60pHOBI C
BHUpYCaMHU.

Tema 6. 'ennan OCHOBBI FT€HHOW UHKEHEPUU. [IpakTuyeckas pabota
HHKEHEePHUs U Bexkropa. Cnenuduyeckue «OHIOHYKIIea3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas pabora
CRISPR/Cas — cucrtema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeit. FTMO. Metoasl | (MoAenupoBaHuE Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznanne I'MOp.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
BuorexHoJsioruu B JIOMAIITHUX KUBOTHBIX; «JlomecTtukarusi, Bce u
’KMBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTBI 1O pacTeHus U KUBOTHBIE,
8 4) JIOMECTHKAIIUN KUBOTHBIX KOTOPBIE )KUBYT PSAIOM
(JIucuIia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCTIEPUMEHTHI HAYYHOM IIKOJIBI 0JIOMAIITHUBAIOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas padbora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonnka
POJIb MATOTEHHBIX KJIOHHPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JICBaHUH JOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas paborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTaHUS KUBOTHOTO,
XKUBOTHBIX. [lonoxxutensHoe u pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS paborta «Onenka
YKUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexunonorus POIYKIIUI.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIUH. [Tpaktuueckas pabota
buorexnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbBIE HaNPaBJICHHUSI

Kak nposectu




(10 )

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, yCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunuzausi,
oTJaJeHHas THOpUIN3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HuC,
TpaHchopmalus, MyTareHes,
TEHETUYECKOE PEAAaKTUPOBAHUE).
Uctopus cenekunu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(PUITUPOBATH pacTEHUS?
['ennas unxenepus pacteHuit: Uro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertoabl nonyuenus. O6pa3oBanue
OIyXOJIEW Yy PACTECHUM.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'ensr T-IHK. MonexynspHo-
F€HETUYECKUE MEXAHU3MBbI
TpaHnchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTeHuil.

Ectb 11 xu3Hb B IpoOupKe?
buotexHonorus KyabTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCs
pe3yabTaTaMu
TPEIBITYIIIX
JKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATETbHBIX
pPacTBOPOB UL
pacTeHuii).

Moayab «MoJiekyJasipHble 0CHOBBI (pu3H0JI0TUU U papmakoorum» 9 Kiace

(68 yacoB)
Tembl OcHoBHoOe cojep:KaHue JlesAITeIbHOCTD
IIKOJIbHUKOB
Tema 1. Brenenue. buorennnie anemeHThl: | MccieqoBaTenbckas
®dusnogoruveckasi | opradorensl: O, C, N, H. pabota
xumus (20 1) AxTuBHBIE POpMBI KUCTOpoaa, uX | «KonuuecTBeHHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIep>KaHUS

Makpo3s1eMEHTBI: TPOLICHT

MHKPOI3JICMCHTOB HUJIU




COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep’KaHUE B MPOJAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEMas QyHKITHS,
CoZiepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u Bunbcona, CBsi3aHHbBIC C
MeTa0O0JIM3MOM ME/IH.

TOKCUYHBIEC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnununemun.

VYraeBoapl. 3a00aeBaHUs YEIOBEKa,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(bepMEeHTAaTUBHBIX PEAKIIUM.
KodepmeHTsi.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTaMHMHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansTue
«JIeHaTypauus OeIKOB»
[IpakTrueckoe 3aHATHE
«M3ydeHne akTHBHOCTH
aMuIIa3b».
[IpakTyeckoe 3aHsTHe
«/Inanus (knerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oseBanus. [IpakTrueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIBI KOHTAKTOB MEX 1y KIIETKaMHU.
3HaueHUE MEKKJICTOUYHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanubie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ouoJsiorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUSI.
MatpuuHble CHHTE3bI. Perukanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui kon. Tpaucusuus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEUCTBUA.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenue JIHK u3
OaHaHay.
[Tpaktrueckas pabota
«Monens JIHK-
OpHUTaMI».
[Tpaktrueckas pabota
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(TTpu HATTUYUH
o0opymnoBaHus).
[IpakTuueckas padora
«PermkaTuBHas
MalniMHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranuzanusi reHoMa 3yKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
«ITP (Mmonensb
aMITuUKaIs Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuueckas padota
«Pemenue 3amau Ha
T€HETUUYCCKUMN KOIY.
[IpakTuyeckas pabota
«DOoJITUHT OCIIKOBY.
HccnenoBaTenbckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpUN».
[Tpaktuueckas padbota
«Pabora B
COBPEMEHHBIX
reHEeTHYECKHUX 0azax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpUHUHT U €r0 METO/IBI.

I1ytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecackiBanne
(abcopO1us) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHMUSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKK TIepBOi
¢da3bl OuoTpanchopmanuu. [lytu
BBIBE/ICHUS JICKAPCTB M3
OpraHu3Ma. DKCKpeus u
sanuMUHAIMs. ['eHbl 1 Oenku
BTOpOH (ha3wl OMOTpaHCHOpMAITIH.
®apmakoauHamuka. I maBHoe n
no6oyHoe, pe30pOTHBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEeMUIUSIX).
[TpakTuueckas padbora
«Kapra s3xcnpeccun
n10(haMHUHOBBIX U
CEPOTOHHUHOBBIX
peLenTopoB B MO3Ie
MBIIIICI.
HUccnenoBarennckas
pabota
«IloBenieHUeCKE TECTHI
Ha pbIOKax Danio rario.
CaeTIio-TeMHast
KaMmepay.
HccnenoBarenbckas
pabota
«IToBeneHueckue TecTbl




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUTaHA-pEeLEeITOPHOTO
B3auMojencTBUs. CeIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakonoruyeckue cBoiicTra M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICNTOPHI: TUIIBI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTHTHBIX
METUaTOPOB.

MexaHnusM JIercTBUA U
IPUMEHEHUE IPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas]

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEY.
UccnenoBarenbekas
pabota
«lIloBeneHuecKre TECTHI
Ha peIOkax Danio rario.
CraitHoe moBeJcHUEY.
[IpakTrnueckas padora
«BausiHue agpeHannna
Ha CepJICYHbIC
COKpaIlEHUS
(mporpamMMHOE
oOecrieueHue)».
[IpakTuueckas pabora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«'ucronoruyeckue
npenapatbl HEPBHOM
CUCTEMBI».




XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETA, MEIUALINSI BOCTIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHAIUTEIBHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHaTHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPECTB.
[TocnenoBaTenbHOCTD IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEJIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Il OTTUATHBIX
pEeLenTopoB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIIUSIHUE HA QYHKIIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIIMOHANIbHYIO cepy, PBOTHBIN
LEHTp, apTepHAIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEPOTOHUHOBBIE, aJPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
NENWCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JIETTIOHUPOBAHHE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Monayab «MoJiekyJisipHble 0CHOBBI cesiekim» 9 kiaace (68 yacos)

u3meHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranu3anys reHomMa BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepKaHue JeATeIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PAa3BUTUS [IpakTuyeckas pabota
MouiexkyasipHasi MOJICKYJISIPHOM OMOJIOTHH. «Boinenenue JIHK u3
ounostorus (20 u) HyxkienHoBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cuaTesbl. Perumkanus | «Moaens JIHK-
— OCHOBA KJIETOYHOTO JEJICHUS. OpUTaMm».
[IprHIMIIBI peIUTMKALUN. [Tpaktuueckas padbota
Mytanuu. YTo BeI3bIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momortiiso
CIIEKTPOHOTOMETPUI
(Tpu HATUYUH
00opyI0BaHUs ).
[TpakTuueckas padbora
«PermmkaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[Tpaktrueckas pabota
«IIP (Monenn
aMIuuKanus Ha
Oymare)».
[Tpaktrueckas pabota
«Cuita mpomMoTOpay.
[TpakTrueckas padbota
«Pemienue 3ama4d Ha
T€HETUYECKUN KOJ.
Tpancasauus».
[Tpaktrueckas pabota
«DonauHT GEITKOBY.
Hccnenoparenbckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEPHil».
[Tpaktuueckas pabota




«PaboTa B OBpeMEHHBIX
reHeTHYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IIOCJIEIOBATEIbHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouJiekyJsipHbI€e HCTOPUS Pa3BUTHUS NIPENCTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpOeKT MyTareHHble
packpacutb KoTa. Uto Takoe (axTOopBbL.
npusHak? [IyTe OoT reHa 1o Ponesas urpa «Cyan0a
npu3Haka. Myranuu. Asienu. KJIETKW». [ eHbI-
['eTepo3UroTsl ¥ TOMO3ZHUTOTHI. NEPEKITIOYATENH.

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

['eHbI cTpOSAT OpraHu3M.
BxitoueHue u BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKY TTIOHUMAIOT, KAKHE TE€HBI
JOJKHBI paboTaTh.

JluckpeTHOEe HaclIe1I0BaHUE
IIPU3HAKOB. 3aKOHBI Menaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpelIuBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB TIEPBOTO
NOKOJIEHUA. 3aKOH PACIIETUICHUS
MpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
He3zasucumoe pacxoxaenue
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumopericTBre reHoB.
AJenbHOE U HeaJIenbHOE.
Onpenenenue noja. [Tonossie
XpoMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nona. I[lomosbie
xpomocomsbl. [IpoGiema
JIOTIOJIHUTEIIBHON X-XPOMOCOMBI Y
KEHIIVH. TpeX1BETHBIE KOIIKU.

[IpakTnueckoe 3aanue
«ANTOpPUTMBI 17151
KJIETOK.
[IpakTueckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJIECHUS».
[IpakTyeckoe 3aianue
«Pacmennenue Bo
BTOPOM MOKOJICHUN.
Uccnenosarenbckuii
MPOEKT «3aKoHBbI I
Menpens B
SKCIIEPUMEHTE.
[IpakTueckoe 3a1anne
«Pemrerka [lenneray.
[IpakTyeckoe 3aanue
«HacnenoBanmue,
CLETUJIEHHOE C TIOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TpaHCIopTa
NUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIOTCSI: YUCIIEHHOCTD,
MHUTpalys ¥ BEIOOp cynpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECUS XapIu-
Baiin6epra. UuciaeHHoCTb
nonyJyianuu. Ponesas urpa
«Ibdext ocHoBaTens». peid
reHoB. Myranuu. Hecirywalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT0 0TOOpA.
JBroKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOAU(DUKAIIMOHHON
u3mMeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Ipu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [TonHoreHOMHBIM
aHaJIN3 acCOoIMAallNi.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTaboIoM. JloMecTUKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Torcku pactenmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yesoBeKa. LleHTpel reHeTnyecKkoro
pazHooOpa3us. Hukomait UBanoBHY
BaBuiios. Cenekius.
Kombunarmonnas u ruopuiHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3ananne
«YacToTsl aneneu,
TE€HOTHUIIOB U
(EHOTHUTIOB.
HccnenoBarenbekuii
IIPOEKT «AHaIN3
TE€HETUYECKOMN
CTPYKTYPbI MOMYJISLIUHA
(Ha OCHOBE 3aKOHA
Xapau-Baiianbepra)y.
Ponesas urpa «3ddexr
OyTBIJIOYHOTO
TOPJIBIIIIKAY.

Pounesas urpa
«EcTecTBEeHHBIN
0oTOODY.
HccnenoBarenbckue
paboThl
«MopaudukanmoHHas
U3MEHYHMBOCTh
pPacTEeHMI B Ipeieiax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aanue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"'oMonoruueckue
PAIIBI HACIEICTBEHHON
U3MEHYUBOCTH.




CoxpaHUTh U U3YYHUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAIIEH
crpane. [ e 3aHumMarorcs
TCHETUKOW U TEHOMUKOM 11 HY KT
CEJIBCKOI0 X0351CTBA.
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