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[HosicuuTeIbHASA 3aIIUCKA

AKTyaJIbHOCTb U Ha3HAUEHHE TPOrPaMMBbl

BapuanTsl peanu3zanuu nporpaMmsl 1 (GOpMBI IPOBEICHUS 3aHATUI
B3aumocBs3b ¢ mporpaMmoi BOCIUTAHUSA

OcobenHocTH pabOTHI NIEAArora 1o nporpamme

Conep:kaHue Kypca BHEYPOUYHOM 1esITeTbHOCTH

Moy «Kak )KUBOTHBIC M paCcTEHUS PUCTIOCA0TMBAIOTCS (IBOTIOIMOHHAS DKOJIOTHS )
5-6 knaccel (34 yaca)

Moyis «OCHOBBI pacTeHHEBOACTBa» /-8 kiacchl (34 gacoB)

Monynb «MosnekynsipHbie OCHOBHI (pru3ronoruu u hapmakoiorum» 9 kinacc (34 gacoB)
Monynb «MosekysipHble OCHOBBI cesieKuun» 9 kiace (344acoB)

Il1anupyembie pe3yabTaTbl 0CBOCHHS KYPCAa BHEYPOYHOM AeSITeIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHbIE pEe3yJIbTAThI

[IpenaMeTHbIE pe3yabTaThI

TemaTnuyeckoe NJIAHUPOBAHME

Monynb «Kak )KUBOTHBIE U pacTEHUS MPUCTIOCAOIUBAIOTCS (IBOTIOIMOHHAS YKOJIOTHS)
5-6 kiaccel (34 yaca)

Monaynes «OcHOBBI pacTeHHEBOACTBa» /-8 kiacchl (344acoB)

Monaynabs «MonekysipHbIe OCHOBBI (pu3rooruu u hapmaxoiaorum» 9 kinacc (34 yacos)
Monyns «MonekynsipHble OCHOBBI cenekiumn» 9 kiace (34 gacon)



IHOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTh W Ha3HauyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUH C TpeOoBaHusiMU DenepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHIapTa OCHOBHOIO 0O0IIero oOpa3oBaHus, OpPUEHTHUPOBaHA Ha obecredeHue
WHIUBUYAIBHBIX TOTPEOHOCTEH OOydJalommxcs MW HampaBieHAa Ha JOCTIKCHUE
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS MPOTPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs C
y4eTOM BbIOOpa yYacCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUNW KYpCOB BHEYPOUHOM
JEeSTeIbHOCTU. JTO MO3BOJISET 00ECIeUnTh €AMHCTBO 00s13aTeNbHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO 0Opa3OBaHMs: HE TOJHKO Ha YpOKE, HO U 3a €ro
MIPEACIIAMH.

AKTyaJIbHOCTh ~ pe€ajiM3alluld  JTaHHOW  MporpaMMmbl  OOYCJIOBJIEHa  CaMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACATENBHOCTU. DTA IEATEIbHOCTD JICKUT
B OCHOBE TT03HABATENILHOTO MHTEpeca peOeHKa, SIBIISICTCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
JO0bIe ACUCTBUS U BXKHBIM YCIIOBUEM YCIICITHOM peasn3aiuu ujei. Jlroopie n3MeHeHus
COBPEMEHHOr0 O0OIlecTBa CBSI3aHbl C NPOEKTAMH W HCCIEIOBAaHUSAMHU — B HayKe,
TBOpYECTBE, OU3HEce, OOIIECTBEHHON kU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU OOydaromierocst sApjisieTcs (GOpMUPOBAHHWE OCHOBHBIX HABBIKOB IMPOEKTHO-
HCCIIEIOBATENIbCKOMN e TEIBHOCTH.

[Tporpammoii npemycMoOTpeHO (POpMHPOBAHUE COBPEMEHHOIO TEOPETUYECKOTO
VpOBHSI 3HAaHMHA, a TaKXE U TMPAKTUYECKOrO OImbITa pPadoThl € J1aOOpaTOPHBIM
000OpyZI0BaHUEM, OBJIAJICHUE TPUEMaMH HCCIEIOBATEIbCKON NeATeTbHOCTH. MeToIbl
OpraHu3alui  00pa30BaTENIbHOW W  HAYYHO-UCCIIENOBATEIbCKOW  JESTEIHHOCTU
npeaycMaTpuBaloT (GOPMUPOBAHUE Y OOYYAIONIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKECHUS U UHIUBUAYATBHOCTU CY>KJICHUM.

Jns monmHOro ydvera MOTPEeOHOCTEM YyyalIuxcsi B MPOTpaMMe HCIOJIb3YETCs
mudepeHIMPOBaHHBIA TOAXOJ, YTO CTUMYJHUPYET YYallerocss K YBEIMYCHUIO
MOTPEOHOCTH B MHANBUYATIbHON, MHTEIUIEKTYAThHOM M MIO3HABATEIHHON JIEATEILHOCTH
Y Pa3BUTHIO HAYYHO-HCCIICIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IEPBYKD OYEPEAb IIKOJbHUKAMHU, KOTOpPbIE MMEKOT CTOMKUHA HWHTEPEC U
COOTBETCTBYIOIIYIO MOTUBALIMIO K NU3YUEHUIO IPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIMKJIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yqyaluecs IposiBIsSIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JacTM 3HAHWUM, HAyYHOM HaMNpaBiICHUU WIM MNPpodhecCHOHATBHOU
JesTenbHOCTH. TakuMm o0pa3oM MPOUCXOAUT (POPMUPOBAHUE TO3HABATEIHLHON U
pO(eCCUOHATTEHON COCTABIISIONICH JUYHOCTH, TIOMOTAET ydYalleMycCsl B OINPEICTICHUH
OyayIero ’KU3HEHHOTO ITyTH U B TPO(PECCHOHATEHOM BBIOOPE TIOCTIC OKOHYAHUS TITKOJTBI.
[TogoGHOTO poOJIa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET TTOCTOSTHHOE KETaHUE TITKOJIbHUKA
K TO3HAaHUIO HOBOIO, PACHIMPEHUIO W YIiIyOJEHUI0 COOTBETCTBYIOLIMX 3HAHUH, U



MOJIYYCHUIO HOBBIX B TOM YHCJIE NTPAKTUYECKAX HABBIKOB, a TaKKe€ MOTHBUPYET
y4aierocsi Ha mpoGOpUEeHTAIIHIO.

[Iporpamma HaiesnieHa Ha TOMOIIL PEOEHKY B OCBOCHMHM OCHOB OpraHHM3allid U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIEI0BATENbLCKON ACSITEIBHOCTH, a TAKKE B
OpUOOPETEeHUH  HEOOXOJMMOIo  OmbITa JUisi paOOThl  HAJA  WHIWBUIYAIbHBIM
MCCJICIOBAHUEM WM MPOEKTOM. [IporpamMma mOMOXKET MIKOJBHHUKY B Oojee TiTyOoKoM
M3YYCHUU MHTEPECYIOMEH ero 00JacTH €CTECTBEHHBIX HAyK, a TAKKE B MPUOOPETEHUN
BKHBIX COIMAIBHBIX HABBHIKOB, HEOOXOIWMBIX JISI TMPOIYKTUBHOW COIMATU3ANNHA U
(hopMHUpOBaHUS TPAKTAHCKOU TTO3UITAH

— HaBbIKa CAMOCTOSITEIBHOTO PpEUICHUS aKTyalbHBIX HCCIIEI0BATEIbCKUX WM
MPaKTUYECKUX 3aJ]a4, BKIIOYAIOIIETO B Ce0S yMEHHUE BHUJETh M aHAJIU3UPOBATh
mpoOJIeMbl, HYKIAIOMWECS B PEIICHWH, YMEHHE JCTalIbHO TpopabaTeiBaTh U
peann30BbIBaTh CIIOCOOBI pabOTHI C HUMU, YMEHHE MIIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSATENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUKEHUE K JKETTAEMOMY PE3yJIbTaTy;

— HaBblKa I€HEpPUPOBAHHUS U OQOPMIICHHS COOCTBEHHBIX HJAEH, 00JIeUEeHUs UX B
yA0OHYIO U pacrpocTpaneHus Gopmy;

— - HaBBIKA YBOXHUTEIILHOTO OTHOIICHHSI K Uy KUM B3TJIS/1aM U UM, 0(OPMIICHHBIM
B paboTax JApyrux JIoJed, APYrMX aBTOPOB — BIAJENBIEB HMHTEIUICKTyaIbHOU
COOCTBEHHOCTH;

— HaBblka  MYOJIMYHOTO  BBICTYIUIGHHMsSI — mepel  OOJNBIION  ayJuTOpHueH,
apTyYMEHTUPOBAHUS W OTCTaWBaHWS CBOCH TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIIBIX, YOSKICHHUS NPYTUX B CBOCH MPABOTE, MPOJIBMIKEHUS CBOUX
HUaeu;

— HaBbIKa pabOTHl CO CIENHUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU TIPOTpaMMaMH,
Ja00paTOPHBIM  000PYJIOBaHUEM, TEXHUYECKUMU YCTPOMCTBAMH, OHUOIMOTCYHBIMHU
dboHAAMU W HHBIMU peCcypcaMH, C KOTOPHIMH MOXET OBbITh CBSi3aHA MPOEKTHO-
MCCJIEI0OBATENbCKAs IESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJIbHWUKA HaA MPOEKTOM WM HCCIEAOBaHHEM OyJeT
CIOCOOCTBOBATh U PA3BUTHIO €TO aJCKBATHON CaMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHUS 3aHATHIA.

JlanHass mporpamMma paccuuTaHa Ha paboOTy €O IIKOJBbHUKaAMU 5-9 KIaccos.
[lemarory BayxHee akIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIBKO HAa KauecTBE pe3yJbTara
MPOEKTA WJIM UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yHAIIUICS TIOTy4dasl 3HAHUS B TOM
YHCJIC U YePE3 BHITIOJIHCHHUE MPAKTHYECKOTO 3aaHus, ACJIal BEIBOIBI 1 YMO3aKIFOUCHHUS
HAa OCHOBAaHHMHM CBOETO WCCJICAOBAHMS, YYWICS CpaBHHBATh €ro pe3yjabTaThl C
TEOPETHUYECKUM MaTePUaIOM U UCCIIEAOBAHUIMU IPYTUX IMIKOJbHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEA0BATENHCKON IESITEIbHOCTH U MPUOOpPETET
HaBBIK KPUTHYECKOTO OTHOIIEHUS K MaTepuay.



B3aumocBsa3b ¢ nporpammoilt Bocnutanusi. [IporpamMmma kypca BHEYpOUYHOH
JEeSTEeNBbHOCTH pa3paboTaHa € YYETOM PEKOMEHAAIMN TPUMEPHONH MPOTpaMMBbI
BOCIIUTAHUS, YIUTHIBAET IICUXOJIOTO-T1€JarOTHYECKUE OCOOCHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. ITo0 MO3BOJISIET HA MPAKTUKE COCTUHUTH OO0YYaIOIIyI0 M BOCIUTATEIbHYIO
JNEATENBbHOCTh MENArora, OPUCHTUPOBATH €€ HE TOJBKO HA MHTEJUIEKTYaJIbHOE, HO U Ha
HPABCTBEHHOE, COI[MAIIBHOE Pa3BUTHE peOCHKA. DTO MPOSBISIETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEaU3aliy MPOTPaMMbl BHEYPOUHOMH
NEATENbHOCTH, HALIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALUIO B IPUMEPHOU MTPOrpamMMe
BOCIIUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAHHUSI PA3HOBO3PACTHBIX TPYHI I OpraHu3aluu
MpOQOPUEHTAIMOHHON  JEATEIBHOCTH IIKOJBHUKOB, BOCHHUTATEIIbHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHOU MPOrpaMme BOCIIUTAHUS;

— B UHTEPAKTUBHBIX ¢dopMax 3aHATUN I IIKOJHHUKOB, OOECIEUMBAIONIUX
OOJBIITYI0 WX BOBJCYEHHOCTh B COBMECTHYIO C TI€AaroroM H JAPYTMMH JACTbMU
JeSITETLHOCTh U BO3MOKHOCTH 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEM,
KJIIOYEBOE 3HAYEHHWE KOTOPBIX [IJI1 BOCIUTAHUSA [OJYEPKUBACTCS MNPUMEPHOU
MpOrpaMMon BOCITUTAHUS.



Oco0enHocTH padoThI yYuTe sl MO0 MporpaMmme. 3ajgaya y4yuTesasi COCTOUT B TOM,
9TOOBl  COMPOBOXKIATh TMpoIecC MNPOPECCHOHATHLHOW OpUEHTAIMH  IIKOJhHHKA,
packpbiBasi MOTEHLUAN KaXKIOr0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbTaToM pabOThl YUUTENS B IEPBYIO
odepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydanlerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHONM M MHTEPECHOW MM O0OUM
NEeSTENIbHOCThIO,  yCTaHaBIMBas  BO  BpeMs  3aHATHA  J0OpOXKeIaTeNbHYIO,
NOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogroTtoBka K OHKCHEPUMEHTAIbHOMY 3aHATHUIO, OOCYXKICHHE OOBEKTOB MJis
IIPAKTUYECKOTO 3AHITHS.

3. IlpoBeneHne MpaKTUUIECKOTO 3aHATH — OCHOBHAS 3a/lada OCBOCHHE METOI0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM WPEMJIOXKHUTH MAETSIM, KOTOpPHIE 3aUHTEPECOBAIUCH JTAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEAOBATEIbCKUN MPOEKT. [ 3TOro HeobXoauMo
o0CyuTh OOBEKTBI, KOTOpbIE YUYEHUK OyAEeT UCCIeNoBaTh, COCTaBUTh IIJIaH
DKCIIEPUMEHTA.

5. Tlomoub yueHUKY MPOAHATIU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKOW AEATEIbHOCTH IKOJIBHUKOB
MOXHO B TMpoOIlecCe 3allUThl MMU CBOMX pabOT B paMKaxX IIKOJbHOM Hay4HO-
MPAKTUYECKON KOH(EpEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTHU

Moayab «Kak )KHBOTHBIE€ M PACTEHHS PUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mot uccnedyem scusvte oo6vexkmet (6 uacos)

CBolicTBa U CTPOCHHE XUBBIX OpPraHU3MOB (CTpOEHHE KiIeTKH). Bum, ocodp —
OpraHu3M Kak efuHas cucrtema. Ananrtauuu (mpucrnocodnenus). [lonsitue romeocrasza
KUBOTO opranu3zma. CriocoObl €ro mojiepxKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. lccnenoBarensckue paboTel «Bce nu
(cuHuLbl, O€NKK, Oepe3bl U T.1.) oAuHAKOBbIe? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux u Gusnonornyeckux ananramnuii. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIbIIMMHU, MAaJCHbKUMH, BCESIIHBIM.
[Ipaktruueckas padota «CocTaBisieM KHUTY PEKOPAOB PACTEHHUU M KUBOTHBIX HAIIETO
Kpasp».

2. Bausanue oxpysicatoweii cpedwl na sncugwle opeanuzmol (12 uacos)

daxTophl OKpy’Karoleh cpenbl (abuoTuyeckue, OMOTUUECKHE, aHTPOIOICHHBIE).
[Ipumepsl  aOuoTHyeCKHUX  (PAKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIIMSHUE Ha
KUZHENIEATEIbHOCTh ~ JKMBBIX  OPraHU3MOB:  TEMIIEpaTypa, CBET,  BJIAXKHOCTb.
[Ipaktuueckoe 3anstue «l{Ber u Temno» (KyOMKH Jba B3BECUTh, MOJOXHUTh B YaIIKU
Ilerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktudeckoe 3ausitue «YTo pacTBopsieTcs B BoAe» (IKCIEpUMEHT «OKukuii
nom»). [Ipaktuueckoe 3anstue «Jluddy3us BemecTB B BoAe (pacTBophl)», «JIBuxkeHnue
pacTBOpoB To I1BeTKY». [IpakTtuueckoe 3ansarue «Jlen mimaBaer B Boje (aiicOeprw,
3aMep3aHue BojoeMoB)». [IpakTuueckoe 3anatue «Jleq npu 3aMep3aHun paciupsieTcsd
(pa3pyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEeP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NIPHUCHOCOOJIEHHUS ~ KUBBIX  OPraHu3MOB K
abuotnyeckum (akrtopam. [IpucnocoOneHusi K OCHOBHbIM a0MOTUYECKUM (haKTOpam:
TeMmrepaTrypa, BIaXHOCTh M cBeT. Ilpaktmueckoe 3ansatue «lllyba» (kyOuku mbaa
3aBEpHYTh B pa3HbI Matepual, B3BecuTh). [Ipaktuueckoe 3ansitue «IIMrMeHTs» (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 (rmomactepoBy. [Ipaktuueckoe 3amstue «Kak
KUBOTHBIC [JIABAIOT B BOJI€» (DKCIIEPUMEHT C MUMIETKOMN).

UccnenoBarenbckue padoThl «BiusHue cBeta (Tersia, BIaKHOCTH, COCTaBa MOYBBHI)
Ha pAaCTEHUS B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHUSX» (Ha JOCTYITHOM
MaTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTophl. 3aKOHOMEPHOCTH pa3BUTHSA MEKBUI0BBIX
B3auMoOTHOIIeHUH. KoasBomonust (XUIIHUK-KEPTBA; MNapa3uT-XO035UH) DBOIIOLHUA
cTpareruil AoObiBanus nuiy. ConuanbHOCTh. Bunsi-Bcenenupl. [lepeuens pactennii-
Bpeauteneil. HccnenoBaTtenbckas pabota «HabOmromenuss 3a B3aMMOOTHOILICHHUSIMU



’KUBOTHBIX MPU AOOBIBAHUU MUY (KOPMYIIKH JJIs ITULL, ISl TOPOJCKUX MITM CEITbCKHUX
KUBOTHBIX). BeO-kamepw». HccnenoBarenbckas padora «PacnpocTpaHeHHe BUIOB-
CUHAHTPOIIOB B HAIIIE MECTHOCTI.

4. Yenoeex 6 yncusnu pacmenuii u x3cusomuoix? (6 uacos)

AnTponorennsie paxropsl. [IpaBna iu, 4To NepBOOBITHBIC IO KUITU B TAPMOHUU
¢ npupoaor. OIOMAIIHUBAaHUE U MPUPYUYCHHE KUBOTHBIX M PACTEHHUI. 3a4yeM CHacaTh
BBIMHUPAIOIINE BUJIbI, KaK 3TO AenaTh. KyJabTypHbIE pacTeHHs U UX JIHUKUE MPEIKH.
[Touemy BakHO MX cOXpaHAThb. PazHoOOpa3ue KylIbTYpHBIX PACTEHHI M UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kHura Bameid teppuropun. Oco00 oxXpaHseMble TEPPUTOPHH,
3anoBegHUKU Poccum u wmupa. Ilpaktudeckass pabora «PasnooOpasue KyIabTypHBIX
PACTEHHI B BallIEM PETUOHE.

UccnenoBarenbckas pabota «BinsgHHe aHTPONOreHHBIX (PAKTOPOB Ha Pa3BUTHE
pacTeHUil B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeus/mpaktuaeckass padora «OOIIT B Bamem peruoHe — YHUKaJIbHBIC
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onHa U3 BaxkHeHIINUX 000704YeK 3eMin. YTO Takoe «3KOJOTHYECKHUE
HUIIM» U Kak oHU (opmupyrorcsa? dopmupoBaHHe 3HAHUN MO OHOPa3HOOOPa3MUIO
KU3HEHHBIX  (OpM,  TOBEIEHYECKHX  MPUCTIOCOOJEHUH,  MOJIU(UKATUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutenbHbie coolliecTBa U UX TUIBL. Pa3Butne
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

HccnenoBatenbckue paboThl «IKOJIOTMYECKUE HUIIM BOKPYr TeOs — OIMCaHUE
dakTopoB oKkpyxatouieil cpensl». HccnenoBarenbckue padoThl «DEHOJOTHUECKHE
HAOJTIOICHUST».

Monayab «OcHOBBI pacTeHHeBOACTBa» /-8 kiaaccenl (34 yaca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uaca)

Uro-Takoe pacTEeHUEBOACTBO: OCHOBHBIE (DaKTOPHI BBIPAIIUBAHUS PACTECHUHU.
Ucropust pazBuTus arpoxuMudeckux 3HaHui (padotrel M.B. JlomonocoBa, 0. JIubuxa,
Byccenro, B.B. [JokyuaeBa, K.A. TumupsizeBa, [1.A. KocterueBa, JI.H. IIpssHuimaukoBa
u ap.). [Ipaktuaeckas padora «bouka JInbuxay.

2. Azpomexnuueckuil sxcnepumenm (3 uaca)

[IpaBuna mNOCTAaHOBKM arpodKCHEpUMEHTOB. llocTaHOBKa SKCIIEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMbl, COCTaBIEHUE TUIIOTE3bI, LEJIU U 3aJlay IKCIEPUMEHTA 10
BBIPAIIMBAHUIO PACTEHU B KOHTpoJupyeMoill cpene. KOHTpoau, MNOBTOPHOCTH,
npoBeieHre dKcrnepuMmeHta. I[lmanupoBanue skcnepumenta. OIlleHKa pe3yJbTaToB
skcriepuMenTa. MccnenoBarennsckas pabora «DakTopbl, BIUSIONIME Ha MpOpacTaHue
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJOTUM KPYTJIOTOJUYHOTO BBIPAIIMBAHUS CAJaTOB U MUKPO3EJIECHU



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX YycIOBUSX. COOp yCTaHOBKHM JJisi BBIPAIMBAHUS
PaCTEHHI B KOHTPOJIMPYEMBIX YCIIOBHSIX.
3. Poab xumuueckux nemenmos ¢ numanuu pacmenuii ( 10 uacos)

Bopa. PactBop. BbITsDKKa. AHHUOHBI, KaTUOHBI, S3JEKTPONPOBOAHOCT M pH
pactBopa. Pojib XMMUYECKHUX JIEMEHTOB B IUTaHUU pacTeHui. [loaydyeHne nuraTenbHbIX
BelecTB pacTeHusiMU. [IpakTtuyeckas padora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
1103 YIOOpEHUI U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHMYecKHEe, MUHEpAIbHbIE, MHKPOOMOJIOTMYEeCKUE. Tumsbl
NUTaHus pacTeHuil. Bo3gymHoe M MHUHEpanbHOE (KOPHEBOE) NHUTAaHUE PACTEHUU.
TpaHCHOPT NHUTATENBHBIX BEIIECTB PACTEHHUN: BOCXOMSIIMA W HUCXOASAIIUANA TOK.
Baxueitmue kanuiinbie, hochopHbie U a30THBIE yA0OpeHUs, uX cBoctBa. [IpocThie u
cinoxuble ynoopenus. [Ipakruueckas padota «llpaBuiia cMmemuBaHus yI0OpEHUIN
[Tpaktuueckas padota «llutanue pacTeHUil: TEXHOJIOTUS TPUTOTOBIICHUS TUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHE pacTeHMil: 3Tamnbl OHTOreHe3a, (PaKTOPhI, BIUSIOMIME HA POCT
pacTeHui: CBEeT, TyCTOTa IMOCaJO0K, MuTaHue, cyoctpar. IlpakTuueckas pabora
«MOHUTOPHUHT MUHEPAJILHOTO ITUTAHKS PACTEHUI.

OcoOEHHOCTH MHTAHMS PACTEHU a30TOM. A30T M €ro 3HaY€HUE B KU3HU
pactennii. opMBI a30Ta U UX MPEBPALLICHUE B TIOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GochopcopaepKainux coeanHeHUI
B KJIeTKe. Poib Makpospruyeckux coenrHeHuit pocdopa B sHEPreTHIecKoM 0OMEHe.

Brnusaue kanmus Ha (¢U3MUECKHE CBOWCTBA MPOTOIIA3Mbl, Ha (HEPMEHTHI
yIJIEBOJIOPOAHOIO OOMeHa, CUHTE3 0enKkoB U p. Ponb kamus B moajaep:kaHuu HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

PerynaropHas u cTpykTypooOpaszoBareiibHas poOJib Kalblud. Y4YacTHEe B
00pa30BaHUM KJIETOYHOW CTEHKH, MOJAECPKAHUU CTPYKTYPbl MEMOpaH U PEryisiuus ux
IIPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonm3Me pacTteHuid. Marawii B coctaBe xyopodwuiiia,
CXOZCTBO XJIOpopmiIa U reMorio0uHa Kak CBUJETENbCTBO €IMHCTBA OPraHHMYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHHUS, UX POJIb B CTPYKTYPHOU OpraHU3aluy KJIETKH,
Y4aCTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MukposnemenTsl. IIpencraBienuss 0 pojd MHUKPOIJIEMEHTOB B MeETa0OJIU3Me
pacteHuil. OCOOEHHOCTH TOCTYIUJICHUS] MHUKPORJIEMEHTOB B pacTeHus. CHHEprusM u
AHTAarOHU3M 3JIEMEHTOB MTUTAHUS PACTCHUIA.

PacturenvHass nuarHocTMKa W METONBI WACHTH(UKAIMH HEIOCTaTKa/M30bITKA
aneMeHToB nutanus. [Ipaktuueckas pabota «PacTuTenbHas AMArHOCTHUKAY.

UccnenoBarenbckas padora « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUH, pacTeHUIN
Ha IIKOJBHON TEPPUTOPUM, YCTAHOBKA MPUYUH MATOJOTUYECKUX COCTOSIHUM (mpu



HAJTMYHHN )».
UccnenoBatensckass pabota «OIleHKa BIMSHUA PA3IMYHBIX JJIEMEHTOB Ha
COCTOSIHME PaCTCHHI (COCTABICHHUE PA3TUIHBIX MTOIKOPMOK )».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (2 uaca)

[TonsiTue o perynaropax pocra pacteHuit. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbI, THOOEPETIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuil: 1. mpupoaHbie
(abcum3oBasi KUCIOTa U HEKOTOpble ()eHOJIbHBIE BEIleCTBA (MKyMapoBasi, KOpUYHAasi,
CaJMIIIOBAs K-Tbl), 2. CUHTETHYEeCKHe (MOpGaKTHHBI, pETapAaHThl, Ie(OTUAHTHI,
JNECUKAHTBI, repounuapl). OUTOMOHMTOPUHI UM OLIEHKAa COCTOSHUS PACTEHHI.
CoBpeMeHHbIe crnocoObl MoHUTOpUHTaA. [lpakTnueckas pabora «OUTOMOHUTOPHHI U
OILIEHKa COCTOSIHMS pacTeHuid. COBpEMEHHbIE CIOCOOBI MOHUTOPUHT .

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha npopacTaHue (pocT Ha
Pa3HbIX CTa/IUAX, B PA3HBIX YCIOBUSAX) Pa3IMUHBIX PACTEHUI.

3amura pacTeHUil OT BpeauTesneil: ocHOBbI Omometona. Ilpaktuyeckas padbora
«MHCekTapuu: npaBuiia U YCIOBUS pa3BEACHUS MOJE3HBIX HACEKOMBIX)».

5. Boomuasa, necuanas u nougennasn Kyaiomypol, ux npuMeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozusn pacmenuii (4 uaca)

BoaHasi, mecuaHasi 1 MOYBEHHAs] KYyJbTYpbl, UX NMPUMEHEHHE B BbIPAIMBAHUU
pactenuii. IIpoBenenne Boabl B KOpHE W crebne pacteHui. IIpaktuyeckas pabora
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHHil: CTpoeHuE YCThHIL: (PAKTOPhI, BIUSAIOIMIME HA HUX
PACKpBITHE U 3aKpbITHE. 3HAYEHUE MEXaHU3MA PETYJISILUN UCIIAPEHUS BJIard paCTEHUEM.
[TpakTnueckas pabota «IIpurotosnenue npenapara ycTbUil METOJOM CIICTIKA.

UccnenoBarenbckue paboThl: «BnusiHUE yCIOBUW COJAEp)KaHUS pAaCTEHUN Ha
KOJIMYECTBO YCTHHUID.

doTOoCHMHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBas M cBeroBas (pa3wl
¢doTtocunTesza. 3HaueHne (PoTocuHTE3a JIsl )KUBBIX OpraHu3MoB. [IpakTudeckas padora
«DyHKIHMOHANbHAA  JMArHOCTMKAa PAaCTEHW 1O AaKTUBHOCTU  XJIOPOIUIACTOB)»
UccnenoBarensckast pabora «Omnpenenenue xmopopmwmia A u b, oueHka
(OTOCMHTETUYECKOM aKTUBHOCTHU pacTEHUH U (PaKTOPOB, BIUSIONINX HA HEEY.

@akTophl pocTa PaCTeHUM: BO3AYX U a’pauus. [log3zeMHOe nbIXaHUE pACTECHUM:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH TIpu  OECIIOYBEHHOM
BbIpamuBanuu. [lpaktuueckas pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHI».
[Tpaktrueckas padota «/lpIxaHue pacTeHU: OllEHKa MTHTEHCUBHOCTH JbIXaHUS PAaCTEHUN
Y TUIOJIOBY.

UccnenoBatenbckue paboThl: «BnusHue cmoco0a BhIpamuBaHus (cocTaBa
NUTATENbHOW CMECH, CXEMbl BHECEHMs) Ha POCT M PA3BUTHS PA3JIUYHBIX PACTCHUID.



6. Kynsmypusie pacmenusn. Cospemennvie acnekmut cenexkyuu (10 uacos)

Kak denoBek cranm ucnonb3oBaTh pacteHus? CBA3b pa3BUTUS LUBUIU3ALUU
YeJI0BEKa M OJIOMalllHUBaHusA pacteHuid. JJomectukauus. [Juckyccus «/lomectukanus,
BCE JIM PAcCTEeHUS M IKUBOTHBIE, KOTOpPBIE JKUBYT pAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOWCTBA YKUBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl m3meHunBocTh. Ilpaktuueckas pabora «MoaudukannoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHBII HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYHUBOCTH.
HyxkiienHoBbie KUCHOTHI. JIOKanu3anus Tr€HETHYECKOTO MaTepuaina B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHas norma MosekysisipHOi Ononoruu. TpaHCKpHIILMSL.
Tpancnauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuyeckas padora «Mytamus Ha OytepOpoje
(J1r000¥ O0BEKT W3 MpeAblaylied padoThl, TI€ M3MEHEHUE MHCTPYKUUU HPHUBEHAET K
M3MEHEHHUIO BHEIITHETO BU/Ia 00BEKTA).

DddexT OyTbUIOYHOTO TOPJBIINIKA M TEHETHYECKoe paszHooOpasme. UTo Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKUE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECYpCOB pacTeHul (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  ToMosiorM4eckux psiioB. LleHTpsI
IIPOUCXOXKJCHUS KyJIbTypHbIX pacreHnud H.M. BasunoBa u ILM. JKykosckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HallIUX CTOJaX (PPYKThI/OBOIIIN/3TAKNY.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. Popmbel oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJEKINK: YIYYIICHHE YPOKAWHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (axkropam. [Ipaktudeckas padora «BeipamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B mpoOupke? bBuoTexHomoruss KyJabTypHBIX PaCTEHU.
UccnenoBarenbckass pabora «BeIpammBanue pacTeHuii B MpoOuUpke» (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIAYIINX HKCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU ).

Kak  genoBexk  moxer  momupummpoBate  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEeMEHHbIE  NOAXOAbl W JOCTHKEHHS  T€HETHYECKOIO
penaktupoBaHuss  pacteHmid.  [IpakTtuueckas  pabora  «['cHOMHBIE  HOXKHHIIBI
(MonenupoBanue padotel cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (4 uacos)
HanzemHuble 1 mog3zemMHbie opransl pacteHuil. [lober u Bujpou3MeHeHHbIN mooder
pactennii. CriocoObl pa3MHOXKEHUST PACTEHUM.
[lonsastTne o0 KkadecTBe TMPOAYKTOB nmuTaHus. [IpoOieMbl  KOHKYpEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHKUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA



COXpaHEHHUsi MpoaykToB nuTaHus. [Ipaktuyeckas pabota «lIpemenbHO nOMyCTUMBIE
koHueHtpauuu (ITIJIK) 1 mMetonsl KOHTpoJIE 0€30MaCHOCTH PAaCTUTEIBHBIX MPOIYKTOB
UTAHUS.

Muxkpo3senieHb: 0Je3HOCTh U TexHosorus. VMcenenoBarensckas padora «OueHka
KauyecTBa BBIPAIICHHON MUKpO3eiaeH» (JIn0Oo CcBOS, TMOO U3 MarasuHa).

XHUMHUYECKUI aHaIu3 IPOYKLHH. OcCHOBBI CHEKTPO(HOTOMETPHH.
[Torenunometpusi. Xpomatorpadus. [Ipaktuyeckas padota «MeTo/IbI OLIEHKHA KauecTBa
pPacTUTENbHOW NPOAYKLIMU: XPAHEHHUE U COXPAHHOCTb IUTATENIbHBIX BEIIECTB» (II0
JOCTYITHOMY O00OpYI0OBaHHUIO).

HccnenoBarenbckas padbora «Onpenenenne BuramuHa C MeTOJOM 0OpaTHOTO
TUTPOBAHUS B IUIOAAX HAa PA3HOM CpOKe (croco0e) XpaHEHUsD».

Mopyab «MoJiekyJisipHble 0CHOBBI (pr3noJ10run U papmMakoaorun» 9 Kiacc
(34 uaca)

1. @usuonozuuecxkas xumusn. (10 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (popMBbI
KHUCJIOPOJIA, UX MOJIyYCHUE, HEUTPAIU3ALIUSL.

MakpoaJieMEeHTBI: MPOIEHT COJACP>KaHUsI B OpraHuW3Me, BBITIOJIHSAEMAasT (PyHKIIMS,
cojepkanre B mnpoaykrax nutanus. Ca2+ - cBA3bIBaOIIME OCJIKU, JIEIOHUPOBAHUE
KaJblLKs, PETYJSIINAS YPOBHS KaJblUsl B OPTaHU3ME: TOPMOHBI TOYeK. Mg — cTpoeHue
xJiopoduiia, €ro akTUBAIMS COJIHEUHOU dHEpPTrueH.

MUKpOdJIeMEHTBI: B KaKHX MOJIEKYJaX COJAEpPIKATCs, BBIMOJHsEeMas (DyHKIIHS,
colepKaHue B NMPOAYyKTax nutanus. [locimencTBus nepeno3upoBKU MUKPOIIJIEMEHTAMM.
Fe — ycBauBaembie THUIBI COCIMHEHHM Kene3a. ['eMompoTewHbI, TeMOIMaHUH,
uutoxpoMbl. Cu — YCBOGHME M TpaHCHOPT Meau. benku, coaepkamme Meb.
[Tatonoruueckue cunpomMbl Menke u BuiibcoHa, CBsI3aHHBIE ¢ META00JIU3MOM ME/IH.

Tokcnunbie diemeHThl lleproanueckor CcuCTEMBI UL OpraHu3Ma. BiusiHue
HEIOCTaTKa MaKpO U MUKPOIJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  padora  «KolnyecTBeHHass  OIEHKAa  COJICP)KaHUS
MHKPO3JIEMEHTOB WJIA BUTAMUHOB B IIUILEBBIX NPOJTYKTAX»

Kupsi. 3abo1eBanus 4eIOBEKa, CBI3aHHBIC C HAPYIIICHUSIMU KUPOBOTO OOMEHA.
Juciunuaemun.

VYraeBoasl. 3a00JieBaHUS YEIOBEKa, CBA3aHHBIE C HAPYIICHUSMU YTJIEBOJIHOTO
obmena. CaxapHbIii guaderT.

benku. Ctpoenue. 3a00sieBaHus YEI0BEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
oOmena. Oyukiuu 6enkoB. epmentsl. Mexanusm aeiictsusi. Knaccsl pepMeHTaTUBHBIX
peakmmii. Kodepmentsl. I[lpaktuueckoe 3anstne «KadecTBeHHBIE peaknuu Ha
OpraHWYecKue MOJIeKyJbD». lIpakTuyeckoe 3anstue «JleHarypamuss  OemKOB»
[IpakTueckoe 3ansaTue «M3ydyeHrne akTHBHOCTH aMUJIAa3bD».

ButaMuHbl ®KUpOpacTBOpUMBIE, BOJAOpPACTBOpUMEBIE. [IpeBpallieHre BUTaMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.



OCHOBHBIE THUIBI META0OJUYECKUX peakluil. buosHepreTnyeckrue MNpOLECCHI.
I'mukonus. Hukn Kpebca. Ienb nepenoca 31aeKTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabamu3m amunokucior. [mrokoHeoreHe3. CHHTE3 YIJIEBOJOB, OEIKOB, KHPOB.
Metabonutnyeckue 3aboneBanus. [lpaktudeckoe 3amsitue «Permenne 3amau  Ha
SHEPreTUYECKU OOMEH.

Knerka. Ilonstue wmemOpanbl. @DyHkuuu wmemMOpaH. Buasl TpaHcmopra B
KIeTKy.MemOpaHHble oOpraHoujipl. 3a00JI€BaHUSl CBSI3aHHbIE C HapyUICHUEM
paboThl MEMOpaHHBIX OpraHesul, 00JIE3HU HAKOIJICHUS. THUIBl KOHTAaKTOB MEXKIY
KJIETKAMH. 3HAYEHUE MEXKIECTOYHONM KOMMYHHUKALMHU I 340POBbS OpraHu3Ma.
[TpakTrueckoe 3ansatue «/unanus (kietouka Tpayoe)».

Snpo. VYpoBHM  ynakoBKM  XpoMaTuHa.  XPOMOCOMHBIE  TE€PPUTOPHUMU.

HememOpaHHbIE OpraHOUIbI.

2. Monexynapnas ouonozus. (10 uacos)

OCHOBHBIE BEXU Pa3BUTUS MOJICKYJIIPHOIN OMOJIOTHH.

Hyxnennossie kuciaotel. OCHOBHBIE IPUHIUIIBI cTpoeHUs. [IpakTnueckas padora
«Boigenenne JIHK u3 Gananaw». Ilpaktuueckas paborta «Moxenb JIHK-opurammy.
[Ipaktuueckas pabora «Omnpenenenue kaudectBa mnpenapatoB JHK ¢ momomibro
ceKTpopOoTOMETPUN» (IIPU HATMYUU 000PYJOBAHUA).

Martpuunble CUHTE3bl. Perukaiius — OCHOBa KJIETOYHOTO jAesieHus. [IpuHIumnb
perukanuu. [Ipaktudeckas padota «PermkaTiBHas MailvHa (Urpa-IeMOHCTPAITUS ).
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare).

Mytanuu. Yto Be13bIBaeT n3meHenus B ctpoenuu JJHK. [Ipununner penapanuu.

Tpanckpunius. [Ipakrudeckas pabota «Cuiia mpoMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemeHue 3amady Ha TeHETUYECKUM
ko1 Tpancisius. [Ipaktuyeckas padora «DoaauHT OENKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JEHCTBUSL.

Opranuzanus reHoma OaxTepuii AHTHOaKTEpHATTEHBIC penaparsl.
HccnenoBarenbckas padora «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranuzanuss reHoma 3ykapuoTr ['eHomHOe penmaktupoBaHue. IIpakTuueckas
pabota «PaboTa B COBpeMEHHBIX I'¢HETHUYCCKUX 0a3ax maHHbIX. [IpoBeaenwue In silico
aHaJu3a MocaeA0BaATEIbHOCTEN TEHOBY.

3. ®apmaxonozus (14 uacos)

[Tonsite o nekapctBax. [IpUHIKIIBI MOAX0a K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Mertonsl. MccnenoBarenbckas pabora «KCIEPUMEHTHI IO
OIIpEEIEHUI0 TOKCUYHOCTH BELLIECTB HA APTEMUIUAX.

ITytu BBenenust JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BELIECTB. BcackiBaHue
(aOcop6b1us) nekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBAHUA. TPAHCIIOPT JIEKAPCTBEHHBIX
BenlecTB. [ eHbl u 6enku nepBoil ¢aspl ouotpanchopmanuu. [1yTu BeIBeeHHS IEKapcCTB
U3 OpraHu3Ma. OKCKpenuss u osnuMuHauusa. [eHsl u  Oenku  BTOpoil  a3bl



ouotpanchopmarmu. PapmakoauHaMuka. ['J1aBHOe W TOOOYHOE, PE3OpPOTHUBHOE U
MECTHOE, IPSIMOE, HETIPSIMOE U PEIIEKTOPHOE IeHCTBUE.
Bunbr B3aummopeiictBus nekapctB. CHHEPTU3M W aHTaroHW3M IPU COBMECTHOM



JENCTBUU JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbI cUTHANUHT. THUMBI KIETOYHBIX pelenTopoB. MeMOpaHHbIE:
MOHHBIC KaHaJbl, KaTaJUTUYECKUE U compsbkeHHble ¢ G-Oenkamu; BHYTPUKIECTOUHBIE:
LHUTOIUIA3MAaTUUYECKUE U SAJIEpHbIC. MEeXaHU3MBbI JINTAHA-PELENTOPHOTO B3AUMOJCHUCTBHS.
CenekTUBHOCTh (M30MPATEITLHOCTh) NEUCTBUS, CBSI3h «XUMUYECKas CTPYKTypa —
(hapMakoJoTHYeCKast aAKTUBHOCTh BEIIIECTBY.

DapMaKOJIOTHYECKON MOAYJSALNU CUHANITUYECKON XOJMHEPIUYECKON Meperadd.
MonekyaspHblii  MeXaHu3M JeHCTBHS U (apMaKoJIOTHYeCKHe CBOMCTBa M-
XOJIMHOOJIOKATOPOB, raHTIno00JI0KaTOPOB " Kypapernogo0HbIX CPEACTB.
@apMaKoJIOTUYECKass ~ PEeryjisalus  aKTUBHOCTH  aPEHEPrHYECKOTO  CHHAICA.
AJIpEHOMHUMETUKH, aApPEHOOJIOKATOPhI, cuUMMaToJUTUKU. [IpakTuueckass paboTa
«BnusHue aipeHanuHa Ha Cep/ICUHbIC COKpaleHus (IPOrpaMMHOE 0OECTICUCHHE ).

MonekynsipHas (apmakojaorusi aHTHAUIEPTUYECKUX CpeacTB. [ 'mcTaMHUHOBBIC
pELENTOPhl: THUIIBI, MOJEKYJsipHas opranuzanusa. CTaOunu3aTopbl MEMOpaH TYUYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MIPUJIOKEHUS ACHUCTBUS HHTUOUTOPOB JIUIIHUHBIX METUATOPOB.

MexaHu3m JIEUCTBUSA U NPUMEHECHUE IPENapaToB, CTUMYJIUPYIOIIUX IPOLIECCHI
nMMyHUTEeTa. DPapMaKOJIOTUYECKAass XapaKTEPUCTUKA HWHTEPICUKUHOB: IIOJYYEHHUE,
MEXaHMU3M JercTBUsI, TpuMeHeHne. OCHOBBI MaTO(hU3UO0JIOTUU O0CTPOoha30BOTO OTBETA,
Meauanus BocrnajgeHus. MonekyIsapHbIi MEXaHW3M TPOTUBOBOCIATIUTEIIBHOTO JEHCTBUS
IIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUAHBIX  MPOTHUBOBOCHAIMUTEIBHBIX  CPEACTB.
[IpakTtuueckas pabota «['mcTojgornyeckue npenapaTbl UMMYHHOM CHCTEMBD».

[TonsTre 0 HapKO3€ U HAPKO3HBIX Mpenaparax. KieTo4uHbI U HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapaKTepUCTHUKA OTACJIBHBIX TIPYII HAPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NEUCTBHS Ha IEHTpalibHYIO cucteMy. l[Ipaktudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI».

®dusnonornyeckuit coH; ¢a3el cHa. Bunbl Hapymienuit cHa Ilonsarue o
MEJIUKaMEHTO3HOM CHE M CHOTBOPHBIX IMpernaparax (TMIMHOTHKAX).

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

AHTHUTICUXOTHYECKOE JEHCTBUE, BIUSHUE HA (PYHKIUIO SKCTPAUPAMUIHOM
CHUCTEMBbI, IMOIMOHATLHYIO c(epy, PBOTHBIA IIEHTP, apTEPUATBHOE NABJIICHHUE, IICHTP
TepMOpEryIsiiuu. MOJEKyJISIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJICITUKOB, BIUSHUAE HA
nohaMUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PEIICTITOPHI, UX ICUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. [loTeHIman-
3aBUCUMBIC HATPUEBBIC KAHAIIBI KAK MUIIICHH JCHCTBUS MECTHBIX aHECTETHKOB. CTIOCOOBI
WHTHOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPHUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Tpaktueckass pabora «Kapra oskcmpeccun mA0()aMHUHOBBIX U CEPOTOHHHOBBIX
perenTopoB B Mo3re Mblieiy. McciaenoBarenbckas padota «[loBeneHueckrne TeCThl Ha



peiokax Danio rario. Csernmo-temHas Kamepa». McciemoBarenabckas — pabota
«IToBenenueckue TecThl Ha priOkax Danio rario. OTkpeITOE MOJey. MccnemoBarenbekas
pabota «IloBeaendeckue TecThl Ha ppiOKax Danio rario. CtaliHoe TOBEICHUE.

Monyab «MoJiekyJisipHbIe 0CHOBBI cejiekium» 9 kiaace (34 yaca)
1. Monexynapuas ouonozus. (10 uacoes)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxnennossie kuciaotbl. OCHOBHBIE IPUHIMIIBI cTpoeHUs. [IpakTnyeckas padora
«Boigenenne JIHK w3 Gananaw». Ilpaktuueckas pabota «Moxenbs JIHK-opurammy.
[Ipaktnueckas pabora «Omnpenenenune kadectBa mnpenaparoB JHK ¢ momonisio
CHEKTPOPOTOMETPUN (ITPU HAITMYUU 000PYJOBAHUA).

Marpuunbie cuHTE3bl. Perkanus — OCHOBA KIJIETOYHOIO JiesieHus. [IpuHIuUIIbI
perunkauuu. IIpaktudeckas padota «PervkaTuBHas MallvHa (Urpa-AeMOHCTPALUS ).
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT n3ameHeHus B ctpoennu JJHK. [IpuHnmne! penapanumu.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuii koa. Ilpaktnueckass paborta «PemieHue 3amady Ha reHETUYECKHM
ko1 Tpancusauus. [Ipaktuyeckas padora «DoaauHr GEnKoBY.

Opranuzaiusi reHomMa BUpPYCOB IIpOTHBOBHpYCHBIE CpEICTBa, MEXaHU3Mbl HMX
NEVCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHOAKTEpUAIbHBIC npenaparsl.
UccnenoBarenbckas pabota «PacnpocTpaneHrne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpHii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas padbora
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax maHHbIX. [IpoBenenue In silico anammza
MTOCIEA0BATEIBHOCTEN TEHOBY.

2. Monexynapnsie ocroewt 2enemuru (10 uacos)

[Ipeamer renetuku. KpaTkas ucropust pa3BUTHS  NPEIACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuTh Kota. UYto Takoe npusHak? IIyTe OT rena o
npuzHaka. Myrtamuu. Asnenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble amenu. PoneBas wurpa «Aimenu». MccnenoBaTenbCKU  HPOEKT
Myrtarennsie GaKkTOpBHI.

['enbl cTposAT opraHu3M. BkirodeHHe W BBIKIIOYEHHE OOJIBIIOro Habopa reHOB.
Kak kjieTku noHuMaroT, Kakue reHbl 10JKHbBI padoTath. PoneBas urpa « Cynp0a KIeTKu.
I'enpi-nepexmrouarenu. [IpakTuueckoe 3anaHue « AITOPUTMBI 1JI KIETOKY.

JluckpeTHOE HaciIeqOBaHWE NPU3HAKOB. 3aKOHbI MeHIens: OJWH T'€H - OJOUH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €IUHO00pa3us THOPUIOB MEPBOTO MOKOJEHUS.
[Ipaktnueckoe 3ananue «EamHooOpa3zne NmepBOro MOKOJEHUs». 3aKOH pPACILEIICHUs



IIpU3HaKa BO BTOpOM MokojeHuu. IIpaktnueckoe 3ananue «Pacuiernyienue Bo BTOpOM
nokosieHun». MccnenoBarenbCekuil NpoeKT «3akoHbl I'. MeHaemns B 3KCIIEpUMEHTE.

3akoHbl MeHzemnsA: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. J(UrnbpuaHoe
ckpemmBanue. HesaBucuMoe pacxoxzacHue XpomocoM. IlpakTudeckoe 3agaHue
«Pemerka [lennera». CuenneHHoe Hacae10BaHuUE.

B3aumopeiictBue reHoB. AuleapHOE M HeajulenbHoe. IIpakThueckoe 3aHsATHE
«B3aumonelicTBUs TEHOB (MOJEIMPOBAHNUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenue nona. [Tonoseie xpoMocombl. Camilsl U caMku. Biusaue paktopos
OKpYyKarollen cpeapl. XpOMOCOMHOE ompenesicHre mnoja. [lomoBele XpoMOCOMBI.
[Ipaktnueckoe 3amanne «HacnegoBanue, cueruieHHoe ¢  mojiom». [IpoGriema
JOTIOJTHUTENIBHON X-XpOMOCOMBI Y KEHIIUH. TpeXBETHBIE KOIIKHU.

3. Monekynapnoie ocrogul cenexuyuu (14 yacos)

['eHbl B nomynsAnusix: BeNUKoe paBHoBecue. [lomymsauus. YacToTel BCcTpeduaemMoCcTr
MpU3HaKa U aiens. YpaBHeHue Xapau-Baitnoepra. [Tpaktuueckoe 3ananue «4acToThl
ajuiened, TreHOTHNoB U  (eHoTunoBy». MccnegoBaTenbCKUi MOpPOEKT  «AHanH3
T€HETUYECKON CTPYKTYphI HNOIMYJISIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YMCIEHHOCTh, MUTpalUsl U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BainOepra. YucieHHOCTh
nonynsiuiuu. PoneBas wurpa «3ddext ocuoBatens». PoneBas wurpa «3ddexr
OyTbUIOYHOTO TOpibimKa». Jpeid renoB. Myrauun. HecnydaitHoe ckpemuBaHUE.
Nzonsamnus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHbIM  OTOOp. MexaHu3Mm  JIeCTBUS
ecTecTBeHHOTO 0TOOpa. JIBrKymumii oToop. PoneBas urpa «EcrecTBeHHBIN OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Cratuctuueckue O0COOEHHOCTH
MOIU(DUKAIIMOHHOW M3MEHUMBOCTH. MccnenoBarenbckue padoTsel «MoaudukaimoHHas
W3MEHYMBOCTh PACTEHHI B MPEIEIIaX BALIEr0 MECTA )KUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX MNPU3HAKOB. KoJIMYECTBEHHBIE NPU3HAKM.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiument Haciaeayemoctu npusHaka. OTBeT Ha
ot6op. [lomck reHOB KOMMYECTBEHHBIX NpHU3HAKOB. OMHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. JIHK-uwur. [TotHOr€eHOMHBIN aHAIA3 acCOIUAIIHM.

«Owmby Hanm renomoMm. Iloctrenomuas spa. OOpaTtHasi reHeTuka. «OMHKCHBIC)
uccienoBanus. [Iporeom, Merabonom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTukaiysi ¥ IIEHTPhl T€HETHYECKoro pasHooOpasus. [loucku pacteHuit c
«XOPOIIMMMUY TPU3HAKAMHU I 4YelioBeKa. L[eHTphl TEeHETMYEeCKOTO pa3sHoOoOpa3us.
Hukonait iBanoBuu BaBuiioB. Cenexuus. KomOuHanmonHnas u ruOpuaHasi CeleKIusl.
I'eteposuc. Ilpakthueckoe 3amanue «l'omonornueckue psabl HACIEACTBEHHOU
U3MEHYUBOCTH.

CoxpaHuTb ¥ U3y4YUTh TE€HbI, UTOOBI MEHATH Oyayuiee. Kak mpaBUiIbHO XpaHUTh



reibl. Kommekuum reHeTHMYecKux  pecypcoB  pactenuil. [Ipaktukym — w/umm
HCCJIEIOBATEIbCKUI MPOEKT «MeToapl KyJIbTHBHPOBAHUS in Vitro I COXpaHEHUS
F€HETUYECKUX PECYPCOB PACTCHUH U JIJII YCKOPEHHOMN CEJICKIINN.

['eHeTnueckne MEHTpHI B HaIIEW CcTpaHe. [ e 3aHUMAIOTCS TEHETUKOM U
FeHOMUKOMN JUISt HYX CEJIBCKOT0 XO3SMCTBa.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JESATEJBHOCTH

3aHsATHS B paMKax MPOrpaMMbl HaNpaBiI€Hbl HAa OOECIEUYEHUE JTOCTUKEHUS
IIKOJIbHUKAMU  CIIEAYIOIIMX  JIMYHOCTHBIX, METANmpeJIMETHBIX U  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cgpepe epasicoanckoeo eocnumanusi. TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM JI€SITEIbHOCTH MIPHU BHITIOJTHEHUU UCCIIEIOBAHUI U TPOCKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO Y B3aMOTIOMOIIIH.

B cpepe nampuomuuecxoco socnumanus. OTHOIICHUE K OMOJOTUM KaK K BaKHOU
COCTaBIIIOIIEN KyJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCUICKHX U COBETCKHUX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upascmeennHoco 60ocnumanus: TOTOBHOCTb OIICHUBATH
MOBEJICHUE M TOCTYNKH C TO3UIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbI, TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOTO ACMEKTa ACATEILHOCTH YEJIOBEKA B
MEJIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHue PO OHUOJOTHU B
(hOpMHUPOBAHUU ICTETUYECKOM KYJIbTYPhl TUYHOCTH.

B cgepe @uzuueckoco eocnumanus, hopmuposanus Kynvmypsvl 300p0o6bsa U
IMOYUOHANBbHO20 OAA20NONY4Us: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO U
YCTaHOBKa Ha 37I0pOBbIii 00pa3 KU3HU (370pOBOE MUTAHUE, COOJIIOCHUE TUTUEHUYECKUX
MPaBUJI U HOPM, cOaTaHCUPOBAHHBIN PEXXUM 3aHITUI U OTIIbIXA, pEryJisipHas punyeckas
AKTUBHOCTbD); OCO3HAHUE TTOCJICACTBUN U HETIPUITUE BPEAHBIX MPUBBIUEK (YIIOTPEOICHHE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX (GopM Bpeda s (U3HYECKOTO U
MICUXUYECKOTO 3/I0POBbS; COOJIOJCHUE MpaBUil OE30MAaCHOCTH, B TOM YHCIIC€ HABBIKU
0e30macHOro MOBEJCHUSI B MPUPOIHON cpesie; chopMUPOBAHHOCTh HABBIKA PEQIICKCHUH,
YIPaBJICHUE COOCTBEHHBIM IMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyoosoco éocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, TOpojia, Kpas) OHOJIOrMYECKOW M IKOJIOTUYECKOM
HaIMpaBJICHHOCTH, MHTEPEC K MPAKTUUECKOMY M3YyUYCHHUIO MpOdecCcuil, CBA3AHHBIX C
OuoJIOrHeil.

B cgepe sKkonocuueckoco socnumanus:  OpUEHTAIMA Ha TMPUMEHEHUE
OMOJIOTUYECKUX 3HAHUH MPU PEIICHUH 33/1a4 B 00JIACTH OKPYIKAIOIICH CpeIbl; OCO3ZHAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEeH X PEIICHHS; TOTOBHOCTh K YYACTHIO B MPAKTHUUECKOU
NEeSTETbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o nNO3HAHUA: OPUEHTALMS HA
COBPEMEHHYIO CHCTEMY HAy4YHbIX MpPEICTaBIEHUNH OO0 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX 4YeJIOBeKa C MPUPOJHOM M COIMAIBHOW CpEeJoH;



MOHMMAHUE POJH OMOJIOTUYECKOW HAyKH B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, UHTEPECA K OMOJOrMYECKOM HAyKe, HAaBBIKOB
UCCIIEI0BATEIBCKON JEATEIBHOCTH.

B cgepe acanmayuu x usmeHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpeovl: AJEKBATHAsl OLEHKA M3MEHSIOIIUXCSA  YCJIOBHH; MPUHATUE  PELICHUS
(MHIMBUAYaJIbHOE, B TPYIIE) B HM3MEHSIOIIMXCA YCIOBUSAX Ha OCHOBAHMM aHAJIHM3a
Ouonoruueckor HHPOpMAINY; MIAaHUPOBAHUE  JICHCTBUH B HOBOM  CHUTyallUu
Ha OCHOBaHWHM 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbie pe3yJbTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHviMu n03HABAMENbHbIMU OCUCBUAMU.
ba3oBble JornyecKkue ASMCTBUS:
® BBIABIATHP M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OHOJOTHYECKHUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHbIH TPU3HAK KJIacCU(PUKAIUU OUOJTOTHUUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS I OOOOIICHHS W CpaBHECHMS,
KPUTEPUH MPOBOJIUMOTO aHAIN3A;

e ¢ yuéTOM NpeIOKEHHON OMOJOTHUYECKOMN 3aJa4M BBHISBIISITh 3aKOHOMEPHOCTH U
IPOTHBOPEUMSI B paccMaTpuBaeMbIX (akTax u HAOMIOACHUAX; IMpejaraTh
KPUTEPHUH IS BBISIBIICHHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUHIA,

® BBIABIATH JeHUINTH HHPOPMAIUH, JAHHBIX, HEOOXOAWMBIX JJIA PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBIABIIATh TNPUIMHHO-CICACTBEHHBIC CBSI3W TP HM3YUYCHUH OMOJIOTHUYECKHUX
SIBJICHUW W TPOLIECCOB; JieJlaTh BBIBOJIbI C HCIMOJb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH, (DOPMYIHPOBATh
TUMOTE3bI O B3aNMOCBSI3X;

® CaMOCTOSITEILHO BBIOMpPATh CIOCOO pernieHus y4yeOHON OMOJIOrHYecKou 3ajauu
(cpaBHMBATh HECKOJIbKO BApUAHTOB PEILLIEHUs, BEIOUpATh Hanbosee MmoaXoasaIuii
C y4€TOM CaMOCTOSITEIIBHO BBIJICICHHBIX KPUTEPHEB).

bazoBkIe Hcclie10BaTEILCKUE ACHCTBUS:
® ICIOJIb30BaTh BOIPOCKI KaK MCCIIEI0BATEIbCKU HHCTPYMEHT TTO3HAHMS,

e (dopMynupoBaThb BONPOCHL, (UKCHUPYIOIIME pa3pblB MEXAY peajbHbIM U
JKeJlaTeIbHBIM  COCTOSIHUEM  CHUTyallud, OOBEKTa, M  CaMOCTOSATEIbHO
yCTaHaBIUBATh UICKOMOE U IaHHOE,

e (QopmupoBaTh  rHNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CY)XJICHHH,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

® TIPOBOJUTH MO CAMOCTOSATEIHHO COCTABIICHHOMY TIJIaHY HAOIOICHNE, HECIIOKHBIH
OMOJOTMYECKU JKCIIEPUMEHT, HEOOJIBLIOE HCCIEIOBAHUE IO YCTAaHOBJICHUIO
0COOEHHOCTEH OHMOIOrnYecKoro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYMHHO-CJIEICTBEHHBIX CBS3€M M 3aBHCUMOCTEH OMOIIOTMYECKUX OOBEKTOB
MEXITY co0oii;



OLICHHBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYUYCHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIEHUS W BBIBOABI TIO0 pe3yibTaTam
MIPOBEAEHHOTO HAOJIOJCHUS, SKCIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATh BO3MOKHOE JalbHENIIIee pa3BUTHE OMOIOTHUECKUX MPOLIECCOB U
WX TOCHEACTBUSL B AaHAJIOTHYHBIX WM CXOJHBIX CUTYyalUsX, a TaAKKE BBIIBUTAThH
MPEANOI0XKEHUs 00 UX PA3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSThH PA3IMYHBIE METO/IbI, UHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U 0TOOpE
Ouosiornyeckod uWHGOpPMALMK WM JaHHBIX M3 MCTOYHHKOB C YYETOM
IpeIIOKEHHON y4eOHOM OMOJIOTUUECKOM 3a/1auu;

BBHIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh W  HHTEPIPETHUPOBATH
OMOJIOTUYECKYI0 HHPOPMAIIMIO PA3IMYHBIX BUJIOB U (DOPM TMPEACTABICHUS;
HAXOJUTh CXOJIHbIE apTyYMEHTHI (TIOITBEPKIAIOIINE WIIH OMPOBEPTAIOIINE OJTHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX HHHOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTEIILHO BEIOMPATh ONTUMAaIbHYIO (hOPMY MpeICTaBICHUS HHDOPMALINK U
WJUTIOCTPUPOBATH PEIIA€MBbIE 3a]1a4l HECJIOKHBIMU CXEMaMHU, JuarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAIUAMU;

OIICHUBATh HANEKHOCTh OmosorMueckoi HWHPOpPMAIMK TIO  KPUTEPHSM,
MPEIJIOKEHHBIM YUUTETIEM WU CPOPMYITMPOBAHHBIM CaMOCTOSITENILHO;
3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(POPMAILIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO1icHue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXKJICHHUS, BbIpaXXaTh SMOLUHU B IpoOILEcCe
BBITIOJIHEHUS MMPAKTUYECKHUX U JJA0OPATOPHBIX PaboT;

BBIPAKaTh ce0s1 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacro3HaBaThb HeBepOajbHbBIE CpEICTBAa OOIICHHS, TIOHMMaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pacHO3HaBaTh MNPEANOCHUIKH KOHMIMKTHBIX
CUTYaIlui ¥ cMSIT9aTh KOH(MDIUKTHI, BECTH TIEPETOBOPHL;

NOHMMATh HAaMEpPEHUsl JPYruX, MPOSBIATh YBAXKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popMe HopMyaupoBaTh CBOM BO3PAKEHUS;

B XOJI€ IMajora /M AUCKYCCUH 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOn
OMOJOTMYeCKOH TEeMBbl W BBICKAa3bIBaTh WJEH, HAIlCJIICHHbIE Ha peIlIeHue
OMOJIOTHYCCKON 3aa9M M MOJIIepKaHNe O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXACHHS C CYXIECHUSMHU JPYIHMX YYaCTHMKOB JHAJIOra,
OOHapyXUBaTh PA3IUUMSI U CXOACTBO MO3ULIHII;

nyOJIMYHO TPENCTaBIATh PE3YIbTaThl BBHITOJHEHHOTO OHOJIOTHYECKOrO OIbITa
(3KCIIepUMEHTa, UCCIIEJOBAHNS, IIPOEKTA);



® CaMOCTOSITEIBLHO BBHIOUPATh (DOPMAT BBHICTYILJICHHUS C YUETOM 3a/1a4 IPE3CHTAIUN U
OCOOCHHOCTEM ayIUTOPUU M B COOTBETCTBUM C HHUM COCTAaBIATh YCTHBIE M
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHUYECTBO):

® [IOHMMaTh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOW W HMHAWBUAYAIBHON
paboThI TpH pENICHUU KOHKPETHON OMOJOTHYECKON MpOoOJIeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUsI TPYIIIOBBIX (DOPM B3aMMOJICHUCTBUS TP PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU JIESITENBHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBHS IO
e€ JOCTHMIKEHUIO: PaCIpeessiTh POJH, TIOTOBAPUBATHCS, OOCYKJaTh IMPOIIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001IaTh MHEHHUSI HECKOJIbKUX JIIOJIe, TMpOSBIATH TOTOBHOCTH
PYKOBOJUTD, BBINOJIHATH MOPYUYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHU3ALMI0 COBMECTHOW palOThI, ONPEAENATh CBOIO pPOJb (C
y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXKy WIeHaMHU KOMAaH[bl, y4acTBOBaTh B TPYIIIOBBIX
dbopmax padoTsl (00CYk1€HUSI, 0OMEH MHEHUSIMU, MO3TOBBIE ITYPMbI U UHBIE);

® BBIMNOJIHSITH CBOIO YaCTh PabOTHI, TIOCTUTATh KAYECTBEHHOTO pe3yJIbTaTa [0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUSA C IPYTUMH WICHAMU KOMAaH]IbI;

® OIICHMBAaTh KAaueCTBO CBOEr0 BKJaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO  CPOPMYJUPOBAHHBIM  YYAaCTHUKAMH  B3aUMOJCHCTBUS;
CpPaBHHBATh PE3YJIbTATHI C UICXOIHOM 3a/1aueil M BKJIA] KaXK/I0r0 YiI€HAa KOMaH/Ibl B
JOCTIKEHHUE PEe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTBH K MPEIOCTABICHUIO OTUETA MIEPE TPYIIIONM;

® OBJIAJICTh CHUCTEMOM YHHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEUCTBUM, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COILMAIBHBIX HABBIKOB W 3MOIMOHAIBHOTO
WHTEJUJIEKTA IKOJbHHUKOB.

B ciepe oe6nadenus ynusepcanvHviMu yueOHbIMU Pe2VIIMUBHBIMU  OCUCBUAMU.
Camoopranm3anusi:
® BBIABIATH MPOOJEMBI JUIsl PEHICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYaIHsX,
UCIIOIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHPOBATHCS B PANIMYHBIX MMOAX0AaX MPUHITHS PEelIeHUH (MHANBHUIYaIbHOE,
IPUHITHE PEILICHUs B TPYIIe, IPUHATHE PELICHUH TPyIIoi);

® CaMOCTOSITEILHO COCTAaBJSITh alNTOPUTM pEIICHUs 3a1ayu (MM €ro 4YacTh),
BBIOWpATh CMOCOO pelreHrus ydeOHON OWOJOTHYEeCKON 3aaun ¢ y4EToM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
IpejaracMble BapUaHThI PEILICHUN;

® COCTaBIATh IUIaH JEWCTBUM (IUIaH pealu3alud HaMEYEeHHOro allrOpuTMa
pelieHus), KOPPEeKTUPOBaTh MPEIOKEHHBIN afOPUTM C YYETOM TMOJTyYEHUs
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JieNaTth BEIOOD u Opatb OTBETCTBEHHOCTH 3a pelieHue.



CaMOKOHTPOJIb (pediiekcust):

BJIQ/IETh CIOCO0AMU CAaMOKOHTPOJIs, CAMOMOTHUBAIIUH U pedIeKcu;

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUM U IpeJularaTh I1aH €€ U3MEHEHHUS;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH MPHU
pemieHnn y4eOHOM OMONOTMYEeCKOW 3ajaud, aJanTUPOBaTh pEIICHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

OOBSACHATh NPUUUHBI TOCTHXKEHUS (HEAOCTUIKEHMSI) PE3yJIbTaTOB JESATENbHOCTH,
JaBaTh OLEHKY HIPUOOPETEHHOMY OIBITY, yYMETh HaXOAWTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCUTh KOPPEKTHBBI B JCSATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCSI CUTYaIlMid, yCTAHOBJICHHBIX OMMUOOK, BOSHUKIINX TPYAHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBHSIM.

OMOIMOHAJILHBINA UHTEIUIEKT:

pasznuyaTh, Ha3blBaTh W YIPABIATh COOCTBEHHBIMH SMOLHUSAMH M 3MOIHUSIMU
ApYTHuX;

BBISIBIIATH U aHATM3UPOBATH MPUIHHBI IMOIIHIA;

CTaBUTH CeOs1 Ha MECTO APYroro 4eioBeKa, MOHMMATh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryIMpPOBaTh CIIOCOO BBIPAKEHUS SMOIIHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, €0 MHEHUIO;

PU3HABATh CBOE MPABO Ha OMIMOKY M TAKOE YK€ TIPABO JIPYToro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAIbHBIX YYEOHBIX PETYISATUBHBIX ACHUCTBUHN, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIIMSA JIMYHOCTH), W >KMU3HEHHBIX HABBIKOB JMYHOCTU (yIpaBiieHHs COOOMH,
CaMOJIMCIMIUINHBI, YCTOMYHBOTO TIOBEICHHS ).

IIpeameTHbIe pe3yJIbTAThI OCBOCHUS MPOTPAMMBI
B mo3naBaTenpHOM (MHTEIUIEKTYallbHOM) cdepe:

— mpuoOpeTeHne OMbITa MCIOIB30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH C IIEIIBIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U TPOIECCOB: HAOIOIEHNE, OMMCaHNE,

IMPOBCACHUC HCCIOKHBIX OMOJIOrHYECKHUX OIIBITOB H OKCIICPUMCHTOB, B TOM YHCJIC C

MCIOJIb30BAaHUEM aHAJIOTOBBIX M HU(PPOBBIX OMOJIOTHYECKUX PUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJOrMYECKHE 3HAHHS CO 3HAHHUSIMH M3

JIPYruX y4eOHBIX MpeAMeTOB ((DU3UKU, XUMHUH, reorpaduu, UICTOPUH, OOIIECTBO3HAHUS

n

T. a.);



— (dopMHUpOBaHHE YMEHUN peliaTh y4eOHBIC 3aa4l OMOJOTHIECKOTO COJIEPIKaHu,
BBISIBJISITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3W,  MPOBOAWTH  KA4YeCTBEHHBIE |
KOJIMYECTBEHHBIC PACUETHI, JACJIaTh BHIBOBI HA OCHOBAHUH TIOJTYyYEHHBIX PE3yIbTaTOB;

— (¢GopMHpOBaHHE YMEHHS TUIAHUPOBATh Y4eOHOE HMCCIEAOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOMU 1eH: (OPMYTUPOBAThH MPOOIEMY, TUTIOTE3Y U CTAaBUTh
3a/lauydl WCCIICIOBAHUsA, BHIOMpATh aJCKBATHO TOCTABJICHHOW I METOMBI, NeTaTh
BBIBOJIBI TTO PE3YyJIbTaTaM MCCIICIOBAHMSI HIIA TPOCKTHOM NIEATEILHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJleHWto  OMOJOTHYECKUX  3HAHHM
(mpeanpoduibHas MOATOTOBKA U NMPOodeCCHOHAIbHAS OPUEHTAIIMS) U BRIOOPY OMOJIOTHH
KakK MpOQHUILHOTO MpeMeTa Ha CTYTIEHN CPETHETO TIOJTHOTO 00pa3oBaHus Ui Oy TyTei
poheCCUOHAIBHOW JIEATENIbHOCTH, B 00JIaCTM OWUOJIOTUM, MEIUIIMHBI, HKOJOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITCKOTO XO3SMCTRA,;

— BIAJCHUE HaBbIKaMH paboTel ¢ uHOOpMAIMEl EeCTECTBEHHO-HAYYHOTO
COJICp>KaHMs, MPEJCTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpaduKoB, JguUarpamMm, MoJeJei, HW300paKEHUI), KPUTHUUECKOrOo aHaiu3a
MH(}OpMAIUU U OLICHKH €€ JI0OCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHMS CO 3HAHUSIMHU JIPYTUX YICOHBIX
MPEAMETOB; UHTEPEC K YIITyOJIeHUIO0 OMOJIOTMYECKUX 3HAHUW U BBHIOOPY OMOJIOTHHU KaK
npoQMIBHOTO TpeIMeTa Ha YpPOBHE CpelHero oOiero oOpa3oBaHus Mg Oymayiien
poheCCHOHAIBHOW  JIESITEILHOCTH B 00JacTH OWOJIOTMH, MEIUIIMHBI, SKOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHINEBOW IMPOMBINIUICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATUCTHUSCKOW CYITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIICH CpENbl, BIUSIONIAX HA Pa3BUTHE H
CYIIIECTBOBAHKE KUBBIX OPTAaHU3MOB, aJanTaIiil K (hakTopaM OKPYKAIOIIECH CPEIbL;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ TOCTIKCHHM B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTHU HCTOIB30BAHMS KUBBIX OPTaHU3MOB JIJIs
MIPOU3BOICTBEHHBIX HYK/I YCIIOBEKA;

— 3HAHHWE OCHOBHBIX IMOAXOOB CEJICKIIMH M OMOTEXHOJOTUN KYJIbTYPHBIX PACTEHUH,
XapaKTEepU30BaTh TCHETHYECKH  MOAU(PHUIIMPOBAHHBIE  pPACTEHHUs, ONEPUPOBATH
MOHATUSAMU, THOpPUAM3ALMSA, OTHAJeHHAs THOPUAN3aIlUi, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHCHOpMaIHs, MyTareHe3, TCHETUYECKOE PeAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJISIPHBIX  MEXaHW3MOB  peaju3allid  HaCJIeACTBEHHOM
nH(pOpMAIUU U YMEHUE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHITUSIMHU MOJICKYJISIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABJICHUN — T€HOMHUKH, METareHOMHKH, POTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHMI YETOBEKA, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOaX
170'¢ JTUATHOCTUKH u JICUCHUSI,;



— (opmupoBaHHEe YMEHHS WCIIOJIB30BATh MOHATUHHBIN anmapar ¥ CUMBOJHYCCKHM
S3BIK TCHETHKH, TPAMOTHOE IPUMEHEHHWE HAyYHBIX TEPMUHOB, TMOHSITHH, TEOPH,
3aKOHOB IS OOBSACHEHHS HAOIIOJAEMBbIX OHOJIOTMYECKHX OOBEKTOB, SBJICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTH (DYHIaMEHT HAyYHOTO MUPOBO33PEHUHI.

B nienHoCcTHO-OpUEeHTallMOHHOM cdepe:

— 3HAHHUC, YTO IIPUMCHCHHC COBPCMCHHBLIX TEXHOJIOT UM MOJIGKYJIHpHOﬁ OMoJIorun
MMO3BOJIICT YCIICIIHO pPCIIAaTh TaKHC 3J'IO6OI[H€BHLI€ HpO6JIeMI>I, KaK oOXpaHa

OKPY)Ka}OHIGﬁ Cpcabl, COXpAaHCHHUC 3JOPOBBA YCIIOBCKA, KOHTPOJb U BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHUE

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

Orpannuenus
MOpP(hOIOTUUECKUX U
(pU3HOJOTMYECKUX aJanTalui.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MATICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOe coaep:kaHue JesiTe/IbHOCTD
IIKOJIbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBarenbekue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.I.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(mpucniocobaenus). [Tousrue DOTOKBECTY.
roMeocrasa KuBoro opranuzma. | [Ipakruueckas pabora
Crioco0sI ero moiaepKaHusl. «CocraBmnsieM KHUTY

pPEKOpPAOB  pacTeHUHd U
YKABOTHBIX HAILIETO KPas».

2. Bausinue
OKpY:Karouien
cpeabl HA )KUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIEH CPEBI
(abuoTuveckue, OMOTUYECKUE,
aHTporore’ssie). [Ipumepsl
abnoTuyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIA)KHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temrieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3ansTHE
«IBet u Temno» (KyOuku
JIbJ]a B3BECUTD, MOJI0KHUTh
B vawku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasiin).

[IpakTueckoe 3ansTHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/lBH>KEHME paCTBOPOB 11O
LBETKY.

[IpakTueckoe 3aHsATHE
«Jlen nmaBaeT B BoAe
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3ansaTHe
«Jlen npu 3amep3anumn




paciupseTcs»
(pa3pyleHre KaMHs
(mouBooOpazoBaHme),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«Iy6ay (kyOuKHU Japaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTb).
[IpakTyeckoe 3aHATHE
«ITurmMeHTBb) (MOKHO
pa3aenuTh Ha BATMaHe
KpPacHuTeIu U3
(doMacTepoBy.
[IpakTueckoe 3aHsaTHe
«Kak >KMBOTHBIE IJTABAIOT
B BOJIe» (DKCIEPUMEHT C
MIUATIETKOM ).
HccnenoBarenbckue
pabots! «BnusiHue cBeTa
(Teria, BJIaXKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHHs B €CTECTBEHHBIX
WJTH HCKYCCTBEHHBIX
yCIOBUSX» (HA JOCTYITHOM
MaTtepuae).

3. BzaumoaeiicTBus
KMBbIX OPraHU3MOB

(4 1)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHUJIOBBIX
B3aMMOOTHOLIEHUHN.
KosBounronus (XUIHUK-KEPTBA;
MapasuT-X035IMH ) DBOJIOIHUS
CTpateruii JoObIBAaHUS TTHUIITH.
CoumanbHOCTh. BUibl-
BcesieHubl. [lepeuens pacTennii-
BpEIUTEIICH.

HccnenoBarenbckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOpMYIIKH JIsI ITULL, JJI5
TOPOJICKUX WUJIA CEITBCKUX
YKUBOTHBIX). BeO-
KaMepb».
HccnenoBarenbckast
pabota
«Pacrnpocrpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yesi0BeK B :KU3HHU
pacTeHu u
KUBOTHBIX? (6 1)

AHTponoreHHsie (HakTopBhI.
[IpaBaa i1, 94TO MEPBOOBITHBIE
JIOM KUK B TAPMOHUHM C
npupoaoi. OgomaliHUBaHuE U
IPUPYUYEHUE )KUBOTHBIX U
pacTeHuil. 3a4eM cracaTh
BBIMHPAIOLIUE BUJIbI, KaK 3TO
nenate. KynbTypHble pacTeHus 1
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yesioBeka. KpacHast knura
Bawei Teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeTHUKU Poccun m mupa.

[IpakTuueckas padbora
«PazHoobpasue
KyJIbTYPHBIX paCTEHUH B
BallleM PETUOHE.
UccnenoBatenbekast
pabota «Bnusinue
AHTPOIIOT€HHBIX (DAKTOPOB
Ha pa3BUTHUE PACTCHUH B
rOpO/Ie/HACEIICHHOM
ITyHKTE».
DKCKypCHs/TIpaKTHIecKast
pabota «OOIIT B Bamem
pPETHOHE — YHUKATbHBIC
O0OBEKTBI TPUPOIBD).

5. Okojornuyeckue
o (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UTo Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHH
dbopmupytorcsa? dopmupoBanue
3HaHUHU 110 OMOpa3HOOOPaA3HIO
KUZHEHHBIX HOpM,
MIOBEICHYECKUX
MPUCTIOCOOJICHH,
MoAu(pUKaIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTurtenbHble
cOOOI1IeCTBA U UX THIIBI.
PaszBuTHe 1 CMEHBI
PACTUTEJBHBIX COOOIIECTB.

HccnenoBareabckue
paboThl « IKOJOTUUECKHUE
HUIIN BOKPYT T€OS —
ornucanue pakTopoB
OKPY’KaIOIEH CpeJIbl».
HccnenoBarenbckue
paboTHI
«®DeHOoIoTHYECKHE
HAOIOICHHSD».

Moayab «OCHOBBI pac

TeHHeBOACTBa» 7-8 Kiacchl (34 yaca)

PACTCHUEBOACTBO

(1 49)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHHUU
(pabotet M.B. JlIomoHnocoBa, FO.
JInbuxa, byccenro, B.B.
Joxyuaesa, K.A. Tumupsizena,
II.A. Kocteiuena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJIbHUKOB
Tema 1. BBenenue B | UTo-Takoe pacCTEHUEBOJACTBO: [IpakTuueckas padbora

«bouka JInouxay.

| TpsumEMKOBa U Jp.).




Tema 2.
ArpoTexHHYeCKHH
JkcnepuMenT (3 1)

[IpaBuia nmocTaHOBKU
arpodKCIIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHE TMIIOTE3bI, UEIHU U
3a/1a4 DKCIIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUH B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
MIPOBE/ICHHUE FKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIEPUMEHTA.
OneHka pe3ysIbTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOIOTUN
KPYTJIOTOAUYHOTO BBIPAITUBAHUS
cajaToB U MUKPO3€EJICHU B
KOHTPOJIMPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSX.

HccnenoBarenbekas
pabota «DPaKkTOopHI,
BIIUSIOIINE HA
IpopacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas pabora
«CO0p yCTaHOBKH ISt
BbIpal[BaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBUSIX).

Tema 3. Posn
XHMHUYECKUX
3JIEMECHTOB B
NMTAHUHU PACTEHMI

(10 v)

Bopa. PactBop. BerTsikka.
AHHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xXuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHnyecKkue,
MUHEpaIbHbIE,
MUKpoOuoorudeckue. TUmsl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
IIATaHWE pacTeHuu. TpaHncropt
MUTATEJIbHBIX BEUIECTB
pPAaCTEHUM: BOCXOIALINN U
HUCXOISIIUN TOK. BaxkHelmniue
Kanuiinele, hochopHbIe U
a30THBIE YAOOPEHHUS, NX
cBouctBa. [IpocTeie U crioxKHbIE
yI0OpeHHUS.

Poct u pa3zButue pacrenuii:
ATambl OHTOTeHe3a, (DaKTOPHI,
BIIASIOLIME HA POCT PACTEHUM:
CBET, I'yCTOTA MMOCAJI0K, TUTAHUE,
cyocTpar.

Oco0eHHOCTH TUTaHUS

[IpakTnueckas padbora
«CxeMbl MUTaTENbHBIX
pactBopoB. Pacuer 103
yA0OpeHuit Jist
IIUTATENBHBIX PACTBOPOBY.
[IpakTuueckas padbora
«IIpaBuna cMemMBaHus
yI00peHui
[TpakTuueckas pabora
«IInTanne pacrenuit:
TEXHOJIOT S
[IPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTS pa3HBIX KYJBTYp».
[IpakTuueckas padbora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN».
[IpakTuueckas padbora
«PacrturenbHas
JTMarHOCTHKAY.
HccnenoBarenbekas
pabota «OrieHka
COCTOSTHUS] KOMHATHBIX
pacTEeHUH, PaCTEHUM Ha
LIKOJIbHOW TEPPUTOPHUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTECHUMU.
dopMbI a30Ta U UX
peBpalleHue B MOYBE.
Uctounuku dochopa s
pacTeHus. 3HaUCHUE
dbochopcoaeprammx
COCIMHEHUN B KJIeTKe. Poiib
MAaKpO3PTUYECKUX COCTUHEHUI
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brnusinue kanus Ha puzndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(bepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CHHTEe3 OCIIKOB U JIp.
Ponb xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypoOoOpa3oBaTeabHas
pOJIb KaJbLIMsl. Y4acTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbI MEMOpaH U
peryJsius UX MPOHUIIAEMOCTH.
3HaYCHUE MArHus B
MeTa00Iu3Me pacTeHUM.
Marnuii B cocTaBe XJiopoduiiia,
CXOJICTBO XJIopoduiUIa U
reMorjoOrHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHn4YeCcKOro MHpA.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, y4acTHhE B
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOIIIEMEHTHI.
[Ipencrasiienus o poiu
MUKPO3JIEMEHTOB B
MeTaboIM3Me pacTCHUIA.
Oco0eHHOCTH OCTYTUICHUS
MHKPO3JIEMEHTOB B pACTEHHUSI.
CuHeprusMm v aHTaroHU3M

yCTaHOBKA MPUYINH
MaTOJIOTUIECKIX
COCTOSTHUH (TIpU
HAJTUYHH ).
UccnenoBatenbekast
pabota «OreHKa BIUsSHUSA
Pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHME PacTECHUMN
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK )».




SJICMCHTOB IIMTAaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTUKa 1
METOObI I/II[GHTI/IQ)I/IKE[HI/II/I
HCI[OCTaTKa/ N30BITKA DJIEMEHTOB
ITUTaHWA.

Tema 4.
Peryasitopsl pocra
pactenuii. 3ammura
pacrenui (2 4)

[TonsiTue o perymnsiTopax pocta
pacteHuit. CTUMYJISITOPHI pocTa
— (UTOTOPMOHBI (aYKCUHBI,
ru00epeIUIMHbI, IMTOKWHUHBI ).
WNHrnbuTOpsl pocTa pacTEHUM:
1. npupoxanbIe (a0CIIU30Bas
KHCJIOTa ¥ HEKOTOPBIC
(eHObHbIE BEIlleCTBA
(uKymapoBasi, KOpu4Hasi,
CAJIMIINIIOBAS KUCJIOTHI).

2. CHHTETHYECKUE
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThI, T€CUKAHTHI,
repOuub). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacCTeHUM OT
BPEIUTENEH: OCHOBBI
onomeroa.

[IpakTuueckas pabora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHT .
HccnenoBarenbekas
pabota «Bnusinue
rerepoaykCcruHa Ha
npopactanue  (pocT  Ha
Pa3HbIX CTAIUAX, B pPa3HbIX
YCIIOBHSIX) pa3IUYHbIX
pacTEeHUN.

[IpakTuueckas padbora
«MHcekTapuu: mpaBuiia u
YCIIOBUS pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi v
NMOYBEHHAs
KYJbTYPbI, UX
NnpuMeHeHue B
BbIPALLIUBAHUM
pacTeHui.
duszuoiorus
pacrenmii (4 4)

Bonnas, necuanasi u mouBeHHast
KYJIbTYpbI, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BObI B KOPHE U
cTebJie pacTeHHIA.

Boanseiil pexuM pacTeHuU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHHE MEXaHU3Ma
peryJIsiuy UCTIapeHUsl BIaru
pacTeHHeM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue poTrocuHTE3a I
KUBBIX OpraHu3mMoB. DaKTOpbI
pOCTa pacCTEHUI: BO3AYX U
aspanus. [logzeMHoOe ApIxaHue
pAacTEHUIA: COCTaB MOYBEHHOT'O
BO3lyXa, Ta3000MeH. ['a3000MeH

[IpakTnueckas padbora
«KopHeBoe aBieHue».
[IpakTuueckas pabora
«Ipurorosienue
npenapara yCTbUIl
METOJIOM CJIETIKA.
Uccnenosarenbckue
paboThl «BiusiHue
YCIIOBUM COEpKaHUs
pacTEeHUN Ha KOJUYECTBO
YCTBHUID.

[IpakTuueckas padbora
«DyHKIMOHAIbHAS
JTUAarHOCTHKA PACTEHHUH MO
AKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBarenbekas
pabota «Ornpezenenue
xjnopodusna A u b,
OILICHKA




IIpu OECIIOYBECHHOM
BbIpalllBaHUH.

(dboTocuHTETUYECKOM
AKTUBHOCTHU PAaCTEHUU U
(bakTOpOB, BIUAIONIMX Ha
HEE.

[IpakTuueckas padbora
«Anparnus, COz u Oy.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIICHKA NHTEHCUBHOCTH
JBIXaHUS PACTEHUN U
IJIOJIOBY.
UccnenoBarenbekue
pabots! «BrusHue
crioco0a BhIpalMBaHUs
(cocTaBa muTaTeIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHUA
Pa3IMYHbBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHusl.
CoBpeMeHHbIC

ACMEKThI CeJIeKIINH
(10 v)

Kaxk 4enoBek cTal UCIIOJIb30BaTh
pactenus? CBsi3b pa3BUTHS
IIMBUJIN3AIAM YCTIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnencrBeHHOCTH U
M3MEHUYMBOCTb — OCHOBHBIC
CBOWCTBA KMBBIX OPraHNU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —maTepuranbHBIN HOCUTED
HACJICJICTBEHHOCTH U
M3MeHUYMBOCTU. HyKiIeMHOBBIE
KHUCHOTHI. JIokanmuzanus
FeHEeTUYECKOro MaTtepuasa B
KJIETKE. JleTeHne KIeToK.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusauus.
Myranumu.

Oddekt OyThUIOUHOTO
TOPJIBIIIKA U TEHETHIECKOEe
pa3zHooOpasue. Yto takoe
reH0aHk? 3aueM COXpaHsTh
TeHETUYECKUE PECYPChI
pactenuii? OCHOBHBIEC CITIOCOOBI

Juckyccus
«JlomecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIOBEKOM UM
0JIOMAIlIHUBAKOTCS?
MO3HO 111 CUnTATH
TapakaHa OJIOMalTHEHHBIM
KUBOTHBIM?).
[IpakTnueckas padbora
«MonudukanroHHas
U3MEHUYHUBOCTH (JINCTHS,
UTOJIKH C OJTHOTO
JIEpeBa)».

[TpakTuueckas padbora
«I'eH — MHCTpYKLKA 110
cOopke KieTkH (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas padbora
«MyTarnus Ha 6yrepOpose
(J1F0001 00BEKT U3
npeabIayIiei padboThl, T1e
U3MEHEHUE UHCTPYKIIUU
PUBEACT K H3MECHEHHIO
BHEIITHETO BUA
00BEKTa)».




COXPAHCHUS TCHETUYCCKUX
pecypcoB pacteHui (eX Situ m in
situ).

3nauenue padot H.W. BaBunosga.

3aKOH rOMOJIOTUYECKUX PSAIOB.
L{eHTpbI TPOUCXOKIACHUS
KYJIbTYpHBbIX pactenuit H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. Dopmer oTOOpA.
OcHOBHbBIE HaNPaBIICHUS
CEJIEKLMU: YIIyUIlICHHE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectp 11 xu3Hb B ipoOupke?
buoTtexHOMOTHS KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek Mmoxet
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnyeckoe pe1akTUPOBAHHUE.
CoBpeMEHHBIE TOAXOAbI U
JOCTUKEHUS TCHETUYECKOTO
pEIAKTUPOBAHUS PACTEHH.

[IpakTuueckas padora no
rpynnaM «OTkyzaa Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TIAK.
[IpakTuueckas pabora
«BpipamuBaem ropox. Kak
IIPOBECTH CKpPEIIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabota «BripamuBanue
pacTeHuil B IpoOUpKe»
(MOKHO BOCIIOJIb30BAThCS
pe3yJibTaTaMu
TIPEIBITYIINAX
AKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTnueckas padbora
«]'eHOMHBIE HOKHUIEI
(MoxenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurespHas

npoaykius (4 1)

Hanzemubie 1 moa3eMHEIE
oprasnsl pactenuil. [loGer u
BUJIOM3MEHEHHBII T00eTr
pactenuit. CriocoObl
Pa3MHOKEHUS PACTEHUN.
[TonsTHE 0 KauecTBE NPOTYKTOB
nutanust. [IpoGremsl
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TTPOIYKTOB
MUTaHUS.

MuKpo3eeHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAYECKAN aHAIU3
npoaykiuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHmomeTpusi.
Xpomarorpadwusi.

[IpakTnueckas padbora
«IIpenenbHO 1OMyCTUMBIE
kouuentparuu (1K) u
METOJIbl KOHTPOJIS
0e30MmacHOCTH
PACTUTEIBHBIX MTPOTYKTOB
TUTaAHUS.
Uccnenoarenbckas
pabota «Or1eHka KauecTBa
BBIPAILICHHOM
MUKpO3eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[IpakTuueckas pabora
«MeToanl OlIeHKH
Ka4yeCTBA PACTUTEIBLHON
MPOYKITUU: XpPaHEHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTBY
(Mo goctynHomy
000pyI0BaHUIO).
Uccnenoparenbckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOro TUTPOBAHMS B
IJI0/IaX Ha Pa3HOM CPOKE
(crrocob6e) XpaHESHHsI.

Mopayab «MoJiekyasipHbIe OCHOBBI (PH3HO0JI0THH U hapMakogorum» 9 Kiace

(34 yaca)
TeMbl OcHOBHOE coepxaHmne JleATe ILHOCTD
IKOJIbHUKOB

Tema 1. Bsenenne. buorennrnie aniemeHnTsl: | MccnenoBarenbckas

dusnosiornyeckKas opradorensl: O, C, N, H. pabota

xumus (10 4) AkTuBHBIE POpMBI KUCTOpOAa, X | «KomuyecTBeHHas
MOJIyYEHUE, HEUTpaliu3anus. OIIEHKA COJICp>KaHUS
Makpo3J1eMEeHTBI: TPOLICHT MUKPOIJIEMEHTOB WU




COZIEp’KaHMs B OPTaHU3ME,
BBITIOJIHsIeMasi PYHKIIHS,

COACPIKAHUC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cBa3bIBaIoNIue OCIIKH,
JIETIOHUPOBAHUE KaJIbIIUS,
peryJisius ypOBHS KaJIbIIHs B
opraHu3Me: TOPMOHBI ITo4Yek. Mg —
CTpPOCHHE XJIOpoPuIIa, ero
AKTUBAIMs COJIHEUHON SHEPrUCH.
MUKpOAJIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIepKaTcs,
BEITIOJTHSIEMasT QyHKITHS,

COACPIKAHUC B IIPOAYKTAX ITUTAHUA.

[TocneacTBus nepeno3upoOBKU
MHUKpO3JieMeHTamu. Fe —
YCBAaMBAEMBbI€ THUIIbI COEAUHEHUM
*keses3a. ['eMonporenssl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOEHHE U TPAHCIIOPT MEJIH.
benku, conepxkaiiye Meib.
[TaTonoruueckue CUHIPOMBI
Menke u Bunbcona, cCBsI3aHHBIC C
MeTa00JIU3MOM MEIU.
TOKCUYHBIE 3TIEMEHTBI
[leproauyeckoi CUCTEMBI ISt
opranu3Ma. Biusinue HejocTaTka
MaKpo U MUKPORJIEMEHTOB Ha
JKBBIE OPTaHU3MBI.

Kupsi. 3aboneBanus 4enoBeka,
CBSI3aHHbBIE C HAPYIICHUSAMU
YKUPOBOTO OOMEHa.
JlucimnuaeMum.

VrineBospl. 3a00JieBaHU YeIOBEKa,
CBSI3aHHbBIC C HAPYIICHUAMU
yriieBoiHOTO oOMeHa. CaxapHbIii
nrader.

benku. Ctpoenue. 3aboseBaHus
YeJI0BEKa, CBSI3aHHBIE C
HapyILIEeHUIMH OEJTIKOBOI0 OOMEHa.
OyHkuu 6enkoB. DepMEHTHI.
Mexanusm neiictus. Knaccesl
(hepMEHTATUBHBIX PEAKIIHA.
KodepmeHThl.

BurtaMuHbl KUpOpacTBOPUMBIE,
BoJiopacTBOpuMBIE. [IpeBpaiiienne

BUTaMHHOB B ITUIIEBBIX
IIPOYKTaX».
[IpakTueckoe 3ansTue
«KayecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTrueckoe 3aHsATHE
«JIeHaTyparys OEIKOB
[IpakTueckoe 3ansTre
«/3yueHne akTHBHOCTH
aMuUJIa3b».
[IpakTueckoe 3ansTHe
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuuii. buosHepreTuyeckue
npoueccsl. ['mukomms. ki
Kpeb6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucioT. Katabonusm
aMHUHOKHUCIOT. [ TIOKOHEOTreHes.
CuHTe3 yriieBoi0B, OEIKOB,
XKUpoB. MetabonuTuyeckue
3a0oneBanus. [IpakTuueckoe
3aHSTHE: «PEIICHUE 3a/1a4 Ha
HSHEPreTUYECKUI OOMEH»

Knerka. [lonsitrie MeMOpaHsbl.
OyHKIMM MeMOpaH. Buibt
TPAHCIIOPTA B KJIETKY.
MeMmOpaHHbIe OpTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyleHueM paboThl MEMOpaHHBIX
opraHesui, 60J€3HU HaKOTLJICHUS.
TuIbl KOHTAKTOB MEXKTY KJIETKaMHU.
3HaYCHUE MEKKIIECTOUYHOU
KOMMYHUKAIIUU JJISI 3J0POBbsI
OopraHusma.

Snpo. YpoBHH ynakOBKH
XpoMaTHuHa. XpOMOCOMHBIE
tepputropun. HememOpanubie
OpraHOM/IBI.

Tema 2.
MouiekyisipHast
ouoJiorus (10 u)

OCHOBHbBIE BEXU Pa3BUTHUS
MOJIEKYJIIPHOM OMOJIOTHH.
HyxkJjienHOBBIE KHUCIIOTHI.
OCHOBHBIE PUHLIMIIBI CTPOEHUS.
Marpuunbie CUHTE3bI. Permkanus
— OCHOBA KJIETOYHOTO JICJIEHUS.
[IpyHLIMIBI perIMKaUu.
Myrtanuu. YUto BbI3bIBaET
n3meHeHus B crpoenuu JJHK.
ITpuHIMIIBI penapanuu.
Tpanckpunuus.

I'eneTtnueckuii koa. TpaHcisus.
OpraHu3aiusi reHOMa BUPYCOB
[IpoTHBOBHPYCHBIE CPEACTBA,
MEXaHHU3MBI UX IEUCTBUA.
Opranu3aiusi reHoma OakTepuit

[Tpaktrueckas padbota
«Boigenenne JIHK u3
OanaHay.
[TpakTuueckas padbora
«Mopens JIHK-
OpHUTaMI.
[Tpaktrueckas padbota
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momomnipro
CIEKTPOOTOMETPHIDY
(TTpu HATTUYUH
00opy10BaHuUs ).
[IpakTuueckas padbora
«PernnkatuBHast
MalliHa (Urpa-




AHTHOaKTEepUaIbHbIE IIPEnapaThl.
OpraHusaiusi reHoMa 3yKapuoT
['eHOMHOE pelakTUPOBAHUE.

JIEMOHCTPALIHS )».
[IpakTuueckas padora
«THP (Monens
aMITuuKaIus Ha
oymare)y.
[IpakTuueckas padora
«Cuna mpomMoTopay.
[IpakTuueckas pabora
«Pemenue 3a1ay Ha
TeHETUYECKUHN KO».
[IpakTuueckas padora
«DoNIUHT OETKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepUid».
[IpakTuueckas padora
«Paborta B
COBPEMEHHBIX
TreHeTUYEeCKUX 0a3ax
naHHbIX. [[poBeneHue
In silico ananusa

II0CJIEIOBATEIIbHOCTEN
TCHOBY.
Tema 3. [lonsarue o nexapcrBax. [Ipunuuner | MccnenoBarenbekas
dapmakoJiorus MOAX0/a K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(14 ) JIEKApCTBEHHBIX CPEJICTB. 10 OMPEACIICHUIO

CKpUHMHT M €r0 METO/IBI.

[Tytu BBenenus JIC.
dapMaKOKHHETHUKA JIEKAPCTBEHHBIX
BellecTB. BcacbiBanue
(abcopOrtus) nexapcTB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUI.
TpaHcnopT JIEKapCTBEHHBIX
BeIIEeCTB. ['eHbI U OCJIKU TIepBOt
da3s1 bnotpanchopmanuu. [Tytu
BBIBE/ICHUS JIEKAPCTB U3
opraHu3Ma. DKCKpeus u
sanuMuHaLMs. ['eHbl u 6enku
BTOPO#1 (ha3wl OnoTpanchopmauu.
®apmakoauHaMuka. [ 1aBHOE U
mo609YHOE, pe30pPOTUBHOE U
MECTHOE, IPSIMOE, HEMPSIMOE U
pedaeKTopHOE ACHCTBHE.

TOKCUYHOCTH BEIIICCTB
Ha apTEMUAUSIX).
[Tpaktrueckas padbota
«Kapra skcnpeccun
n10(haMHHOBBIX U
CEPOTOHMHOBBIX
pelenToOpoB B MO3Te
MBIIIECI.
HccnenoBarenbckas
pabora
«lloBeneH4yeckure TeCThl
Ha ppIOkax Danio rario.
CaeTyio-TeMHas
Kamepay.
HccnenoBarenabckas
pabota
«lloBeneHuyeckue TeCThl




Bupl B3anmMoA€CTBUS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Npu
COBMECTHOM JIEVCTBUU
JIEKapCTBEHHBIX BELIECTB, UX
Pa3HOBUIHOCTHU
TpancmeMOpaHHBIN CUTHAJIMHT.
THUIBI KIETOYHBIX PELENITOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJbI,
KaTAIUTUYECKHUE U COTIPSKEHHBIE C
G-0OenkamMu; BHyTPUKIICTOUHBIE:
[UATOIJIA3MaTUYECKUE U SITIEPHBIE.
MexaHu3MBbl TUTaHA-PELEITOPHOTO
B3anMouencTBud. CeJIEKTUBHOCTD
(130MpaTenbHOCTD) NEHCTBUS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dbapmakooruyeckas akTUBHOCTh
BEILIECTB»

dapmMaKoIOTHYECKON MOTYIISALIUN
CUHAITHYECKON XOJIMHEPTUYECKOM
nepenadr. MonekysspHbIi
MEXaHU3M JECUCTBUS U
dhapmakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHTIMO0JI0KaTOPOB U
KypapenogoOHbIX CPEACTB.
PapmMaKoJIOTUIECKast pETyIs LU
AKTUBHOCTH aJIpEHEPTUUECKOTO
cuHarca. AIpeHOMHMETHUKH,
aJipeHO0JI0KATOPHI,
CUMITaTOJIUTHUKHU.

MounekynsipHast hapMakoIoTus
AHTUAJJIEPTUYECKUX CPEICTB.
['ucTaMUHOBBIE PELIENTOPHI: TUTIBI,
MOJIEKYJISIpHAS OPTaHU3ALIHS.
Crabunmn3atopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIENCTBHUS, 0COOEHHOCTH
KIIMHUYECKOT'0 IPUMEHEHUSI, TOUKHU
IIPUJIOKEHUS JEUCTBUSA
WHTUOUTOPOB JIMITUHBIX
MEMATOPOB.

Mexanusm AercTBUA U
MPUMEHEHUE TPenapaTos,
CTUMYJIUPYIOIINX MPOLIECCHI
MMMYHHUTETa. DapMaKkoJIOrHYecKast

Ha ppIOKax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBatenbekast
pabota
«IToBeeHuecKme TECTHI
Ha priOkax Danio rario.
CraiiHOe TTOBEICHHEY.
[IpakTuueckas pabora
«BnusHHE agpeHannHa
Ha CepJICYHbIE
COKpAILEHUs
(mporpammHoOe
obecreueHue).
[IpakTnueckas padora
«'ucronornyeckue
npenapaTbl UMMYHHOM
CUCTEMBD».
[IpakTnueckas padbora
«I'ucronornueckue
MpenapaTbl HEPBHOMN
CUCTEMBD».




XapaKTEPUCTUKA UHTEPJICUKUHOB:
MOJyY€HUE, MEXAHU3M JICUCTBHS,
npuMeHeHne. OCHOBBI
naTo(u3n0I0ruu OCTPodazoBoro
OTBETAa, MEUALINS BOCIIAJICHUS.
MoJiekyIISIpHbIA MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
NEeNUCTBUS
TIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTHUBOBOCIAINTEIBHBIX CPEJICTB.
[TonsiTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kietounsii u
HEPBHBIN HAPKO3.
dapmakosoruiecKkas
XapaKTEPUCTHUKA OTJAEIbHBIX TPYIIIT
HAapKO3HBIX CPEJICTB.
ITocnenoBaTenbHOCTD AEUCTBHS HA
LEHTPAJIBHYIO CUCTEMY.
DU3HOIOTHYECKUM COH; (ha3bl CHA.
Bunel Hapymenuii cHa [lonstue o
MEIUKAMEHTO3HOM CHE U
CHOTBOPHBIX Mpenaparax
(TMITHOTHKAX).

MonekysipHblE aCTEKThI
Houuuenuuu. OnuaTHble
peLenTOPbI, UX THUIIHI.
DHkeaauHbl U YHAOPGUHEI -
SHJIOT€HHbBIE JINTAH Il OMTUATHBIX
pELEenTOpOB.

AHTHIICUXOTHYECKOE JIEUCTBHUE,
BIIUSIHUE HA (DYHKIIHIO
AKCTPAITUPAMUIHON CUCTEMBI,
HYMOIMOHAIIbHYIO c(pepy, PBOTHBIN
LIEHTP, ApTEPUATLHOE JIaBJICHUE,
LHEHTP TEPMOPETYJISALINH.
MouekyspHbIE MEXaHU3MBbI
JIEUCTBUSI HEUPOJIETITUKOB,
BJIMSIHUE Ha JO(PaMUHOBBIE,
CEPOTOHUHOBBIE, AAPEHO- U
TUCTAMUHOBBIE PELENITOPHI, UX
JICVCTBHE HA KIIETOYHBIE
MeMOpaHbI, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMHHOB.
[ToTeHMaI-3aBUCUMBIE HATPUEBBIE




KaHaJIbl KaK MUIIIEHU JENCTBUS
MECTHBIX aHECTETUKOB. CIOCOOBI
WHTHOUPOBAHUS MOTCHIINAI-
3aBHCHMBIX HATPHEBBIX KaHAIOB
MECTHBIMU aHECTETUKAMHU.

Monyab «MoJiekyJisipHbIe 0CHOBBI cesiekium» 9 kiaace (34 yaca)

n3meHeHus B crpoenuu JJHK.
[IpyHIMIBI perapanny.
Tpanckpunius. ['eneTnueckui
koJ1. Oprann3anus reHoMa BUPYCOB
[IpoTHBOBHPYCHBIE CPEACTBA,
MEXaHHU3MBI UX JIEVCTBUA.
Opranu3zaiusi reHoMa OakTepuit
AHTHOaKTepUaIbHbIC MPETapaThI.
Opranuzanusi reHomMa 3yKapuoT
I'eHOMHOE penakTUpOBaHUE.

Tembl OcHoBHOe coepxaHue JesATeILHOCTH
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas padora
MouiexkysipHast MOJIEKYJIIPHOI OHOJIOTHH. «Bpiaenenune JIHK u3
ounostorus (10 u) HykjenHOBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE PUHIIMUIIBI CTPOEHUS. [IpakTuyeckas pabota
Marpuyunsie cuHTe3bl. Perunkanus | «Mogaens JIHK-
— OCHOBA KJIETOYHOTO JICJICHUS. OpUTaMm.
[IpuHLMTBI pEITUKALUN. [IpakTuueckas padbora
Mytanuu. UTo BbI3bIBAET «Omnpenenexue

Ka4yecTBa MpenapaTroB
JIHK ¢ nmomonibio
CHEKTPO(HOTOMETPUL
(Mpu HATUYKUH
000py10BaHuUs).
[Tpaktrueckas padbota
«PerumkaTvuBHas
MaiuHa (urpa-
JEMOHCTPALIHS )».
[TpakTuueckas pabota
«[IP (Mmonens
aMIuIipuKaIys Ha
Oymare)».
[TpakTuueckas padbora
«Cuina npoMoTOpa».
[TpakTuueckas pabota
«Pemienue 3a1a4d Ha
TEHETUYECKUN KOJI.
Tpaucaauus».
[Tpaktrueckas padbota
«DonauHr 0EIKOBY.
HUccnenosarennckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

MOCJIEIOBATEIBHOCTEM
TCHOBY.
Tema 2. IIpenmet reneruxu. Kpatkas Ponesas urpa
MouiekyJsipHbIe UCTOPUS Pa3BUTHS NIPEJICTABIICHUS | «AJLICTIN.
OCHOBBI T€HETUKH O HACJIEICTBEHHOCTH. UccnenoBaTenbekuii
(10 u) OT rena K Ipu3HAKY: KaKk poeKT MyTareHHbIe
packpacuTh Kota. YTo Takoe (bakTopHI.

npusHak? [1yTe OT rena o
npusHaka. Myranuu. Amieny.
['eTepOo3uroTsl ¥ TOMO3UTOTBHI.
JIoMUHaHTHBIE U PEIIECCUBHBIC
aJUIETIN.

['eHB1 CcTPOSAT OpraHu3Mm.
BxitoueHne v BBIKITIOYEHUE
6ompiioro Habopa resoB. Kak
KJICTKY TOHUMAIOT, KAKUE TeHbI
JTIOJKHBI paboTaTh.

JluckpeTHOE Hacien10BaHuE
MPU3HAKOB. 3aKOHbI MeHaes:
OJIH T€H - OJIUH npu3Hak. Cxema
CKpEIIMBAHUsA. 3aKOH
€IMHO00pa3usi TMOPHIOB TIEPBOTO
MOKOJIEHUS. 3aKOH PacCIlIeTICHUS
MIPU3HAKa BO BTOPOM MOKOJICHHH.
3akoHbl MeHens: HECKOIbKO
T'€HOB - HECKOJIBKO MTPU3HAKOB.
JIuruOpuaHOE CKpelMBaHHUE.
HezaBrucumoe pacxoxieHue
xpomocoM. CLerieHHoe
HACJICIOBAHUE.

B3aunmoaelicTBue reHOB.
AJnEenpHOE U HEAJUTEIBHOE.
Onpenenenue nona. [lonossie
XpoMocoMBbI. CaMIIbl U CAMKH.
Bnusuaue hakTopoB okpyskaroren
cpenbl. XpOMOCOMHOE
omnpeneneHue noua. Ilonoseie
xpomMocoMmbl. [IpoGrema
JONIOJIHUTENBHOU X-XPOMOCOMBI y
YKEHIIUH. TpeX1BETHbIE KOIIKH.

Ponesas urpa «Cyanba
KJIETKW». [ eHbI-
NEPEKITIOYATENH.
[IpakTueckoe 3ananne
«AJNTOPUTMBI 17151
KJIETOK.
[IpakTnyeckoe 3aianue
«Enunoobpasue
MIEPBOTO MTOKOJICHUSI.
[IpakTueckoe 3aanne
«Pacmennenue Bo
BTOPOM MOKOJICHUN.
HccnenoBarenbekuit
IIPOEKT «3aKOHbI [ .
Mennens B
DKCIIEPUMEHTE).
[IpakTyeckoe 3aanue
«Pemerka [lenneray.
[IpakTueckoe 3a1anne
«HacnenoBanue,
CLETUIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsaTHE
«B3anmoiencTBus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TPAHCTIOPTA
MIUTMEHTA B KJIETKY)».




Tema 3.
MouiekyJsipHbI€e
OCHOBBI CeJICKIIUH
(14 9)

['eHbl B NOMYJALMUAX: BETUKOE
paBHoBecue. [lonmyssnus. HacToTsl
BCTPEYAEMOCTH MPHU3HAKA U
ajuiens. Y paBHeHue Xapau-
Baitn6epra. [lomymnsiuu
MEHSIIOTCS: YUCIEHHOCTb,
MUTpALMs U BBIOOp Cympyra.
DakTOpbl, KOTOPHIE BBIBOJAT
MOMYJISIIIUIO U3 PaBHOBECUST Xapau-
BaiinGepra. UncneHHOCTD
nonyJisiiiuu. Poneast urpa
«9¢dext ocHoBarens». peld
reHoB. Mytanuun. Heciywaitnoe
ckpemmBanue. M3onsauus.
[Tommynsiuuu MEHSIOTCS:
€CTECTBEHHBII 0TOOp. Mexanuszm
JIEUCTBUS €CTECTBEHHOTO O0TOOPA.
JBrokymmii oToop.
Monuduxarmontas
M3MEHYUBOCTh. CTaTUCTHUYECKHUE
0COOEHHOCTH MOIU(PUKAITMOHHOM
n3MeHYnBocTH. HacienoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonruecTBeHHbIE TPU3HAKHY.
CpenoBast ”3BMEHYUBOCTh
npu3Haka. Koappuuuent
HACJIEyeMOCTHU npu3Haka. OTBeT
Ha otOop. [Touck reHon
KOJINYECTBEHHBIX NMPU3HAKOB.
ODHOHYKIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uumn. [ToaHoreHoMHBIM
aHaJIN3 acCOLMALINM.

«OMbI» HaJl TECHOMOM.
[Toctrenomuas spa. OGpaTHas
reHetuka. «OMUKCHBIC»
nuccnenoBanus. [Iporeom,
MeTabosoM. JlomecTukanus u
[EHTPBI TEHETUYECKOTO
pazHooOpa3zus. [Toucku pacteHuii ¢
«XOPOIIUMMY MPU3HAKAMU IS
yesoBeka. LleHTpbl reHeTUYeCKOTo
pazHooOpa3us. Hukomnait UBaHOBHUY
Basunos. Cenexuus.
KoMOuHnanmonHas u rubpuaHas
cenekuus. ['ereposuc.

[IpakTrueckoe 3aganue
«YacToTn! anienei,
T€HOTHUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckuii
MPOEKT «AHAIN3
T€HETUYECKON
CTPYKTYpPHI NOMYJIALUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiibepra)y.
Ponesas urpa «2¢dext
OyTBIJIOYHOTO
TOPJIBIIIIKAY.

Ponesas urpa
«EcTecTBeHHBIN
oTOODY.
HccnenoBarensckue
paboThI
«MonudukanroHHas
W3MEHYHBOCTD
pacTeHui B peaenax
BAIIIETO MECTa
JKUTEIBCTBAY.
[IpakTueckoe 3a1anne
«ATPOHOMBD».
[IpakTueckoe 3aganue
«I"omosiornueckue
PSLABI HACIECTBECHHOM
W3MEHYHBOCTH.




CoXpaHUTb ¥ U3YyUUTh T€HBI, YTOOBI
MeHATh Oynymiee. Kak nmpaBuibHO
XpaHuTh reHsl. Komteknuun
TF€HETUYECKUX PECYPCOB PACTEHHU.
[TpakTuKyM U/mnu
UCCIIEIOBATEIbCKUI ITPOEKT:
MeTobl KyJIbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB PACTEHUN U JJIsSI
YCKOPEHHOU CEJIEKIINU
['eneTMyecKkue NEHTPBI B HALLIEN
ctpane. ['ne 3aHnumarorcs
T€HETUKOW U TEHOMUKOW JJIsI HYXK]T
CEIBCKOTO XO35MCTBA.
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