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COJEP)KAHUE

IHosicHuTeIbHAA 3anICKA

AKTyaJapHOCTB U Ha3HAYEHHE ITPOTPAMMBI

BapuaHTel peanuzanuu mporpamMmmsel v (POpMbl IPOBEIECHUS 3aHATHI
B3anmocBs3p ¢ mporpaMMon BOCIIMTaHUS

OcoOeHHocTH paboTHI IeAarora o NporpamMme

Copep:xanue Kypca BHEYPOUHOIi 1eATeTLHOCTH

Monynb «Kak )KHUBOTHBIE M paCTCHUS PUCTIOCAOIUBAIOTCSD (IBOJIOIUOHHAS SKOJIOTHS)
5-6 knaccel (34 yaca)

Moyis «OCHOBBI pacTeHHEBOACTBa» /-8 kiacchl (68 yacoB)

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

Monynbs «MosnekynsipHbie OCHOBHI (pru3ronoruu u hapmakoiorum» 9 kinacc (68 gacos)
Monyns «MonekysipHbIle OCHOBBI celeKIumn» 9 kiace (68 yacoB)

Il1anupyembie pe3yabTaTbl 0CBOCHHS KyPCa BHEYPOYHOM AeSITEIbHOCTH
JInyHOCTHBIE pE3yNbTAThI

MeranpenMeTHbIE pe3yJIbTaThI

[IpenmMeTHbIE pE3yIbTaThI

TemaTnuyeckoe NJIAHUPOBAHHE

Monynb «Kak )KUBOTHBIE U paCTCHHSI TPUCTIOCAOIUBAIOTCS (IBOFOITMOHHAS SKOJIOTHS)
5-6 kiaccel (34 yaca)

Moayinbs «OCcHOBBI pacTeHHEBOACTBaY -8 Kiacchl (68 yacoB)

Monynb «buotexnonorun» 7-8 kiaccsl (68 yacoB)

Monaynabs «MonekysipHbIe OCHOBBI (pu3rooruu u hapmaxoaorum» 9 kinacc (68 yacos)
Monynb «MonekyspHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacos)



HOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOro rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJIapTa OCHOBHOTO 00IIero o0pa3oBaHMsA, OPHEHTUPOBaHA Ha oOOecleueHue
WHIUBUYAIBHBIX TOTPEOHOCTEH OOydYalomuXcsi ¥ HalpaBieHa Ha JOCTIKEHUE
MJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BBIOOpa yYaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUH KYpCOB BHEYPOUYHOU
JEeSTEIBHOCTU. ITO MO3BOJISIET 00ECIeUUTh EAMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MIPEACIIAMH.

AKTyaJIbHOCTh ~ peaJiM3allud  JIaHHOM  MporpamMmbl  OOyCJIOBIIEHA  camoil
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATEIBCKOM ACATEIBHOCTU. JTa IEATETbHOCTD JICKUT
B OCHOBE IMTO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0rOM YMEHUS IJIaHUPOBATh
Jo0bIe ACHCTBUS U BXKHBIM YCIIOBUEM YCIICITHOM peain3aiuu uaei. Jlroopie n3MeHeHUsI
COBPEMEHHOr0 00IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B HaykKe,
TBOpYECTBE, OU3HECE, OOIIECTBEHHOM XU3HU. [109TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU oOOydaronierocsi spisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
HCCIIEIOBATENIbCKOM e TEIbHOCTH.

[Iporpammoil npeaycMoTpeHo (OPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
VpOBHSI 3HAaHMHA, a TaKXe€ W TMPAKTUYECKOro OmbiTa paboTel C Jab0paTOpHBIM
000OpyZI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEIOBATEIbCKON NEeATeNbHOCTH. MeToabl
OpraHu3alui  00pa30BaTEIbHOW W  HAyYHO-HCCIIEIOBATEIbCKONW  JCSATEIBHOCTH
npeaycMaTpuBaloT (GOPMUPOBAHUE y OOYYAIOUIMXCS HECTAHJIAPTHOIO TBOPYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKCHUS U UHIUBUAYATbHOCTH CYXKICHUM.

Jlns monmHOro ywera mOTPEeOHOCTEM ydauuxcsi B MPOrpaMME HCIOJIb3YeTCs
mudpepeHIMPOBaHHBIA TOAXOJ, YTO CTUMYJHPYET YyYalllerocs K YBEIUYEHHUIO
MOTPEOHOCTH B MHIAMBUYAJTIbHON, MHTEIUIEKTYaIbHOW U MO3HABATEIHLHOM JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIICIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IEPBYI0 OYEPEAb IIKOJbHUKAMHU, KOTOpPbIE MMEKOT CTOMKUWA HWHTEPEC W
COOTBETCTBYIOIIYIO MOTUBAIIMIO K U3YYEHUIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM.

B noapocTkoBOM BO3pacTe yyaniuecs MposiBISIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JacTM 3HAHWM, HAyYHOM HaMNpaBiICHUUW WIM MNPpodhecCUOHATHHOM
nesTenbHOCTH. Takum 00pa3oM MPOUCXOAWT (OPMHUPOBAHWE I[IO3HABATEIBPHOW U
MpO(ECCUOHATIEHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET ydalleMycsl B ONPEACICHUH
Oyy1ero )KU3HEHHOTO ITyTH U B TPO(PECCHOHATLHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIJIHPYET MOCTOSTHHOE JKEJIaHUE ITKOJhHUKA
K TO3HAaHWIO HOBOTrO, PACHIMPEHUIO U YTIyOJEHUIO COOTBETCTBYIOLIMX 3HAHUU, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKHX HABBIKOB, a TAaK)KE€ MOTHBUPYET
ydaierocsi Ha mpoGOpUEeHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpuOOpEeTeHUH  HEOOXOAMMOTO  OmbITa Ui paboThl HAA  WHIAUBUAYAIbHBIM
MCCJIEI0OBAHUEM WM NMPOEKTOM. [IporpamMma moMoXeT IIKOJBHUKY B Oojee riyOoKoM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJAYKTHUBHOW COLMAIIM3ALUU U
(OopMUPOBAaHUS IPAXKAAHCKON O3ULIUU:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
MPaKTUYECKUX 33aJa4, BKIIOYAIOMIETO0 B ce0s yMEHHE BHJIETh U AHAIM3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECS B PEIICHHH, YyMEHWE JeTajlbHO IpopadaTeiBaTh U
pealin30BbIBaTh CIOCOOBI pabOTHI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSATENIbHO KOHTPOJIUPOBATH CBOE MTPOJBHIKEHUE K JKETAEMOMY PE3YNbTATY;

— HaBblKa TN€HEPUPOBAHHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, OOJeueHUs UX B
yA0OHYIO0 JI pacnpocTpaHeHus hopmy;

— - HaBbIKa YBAKUTEIBHOI'O OTHOLLIEHUS K Uy KMM B3IJIs,1aM U UJ1eIM, 0(OPMIIEHHBIM
B paboTax Jpyrux JIOJed, APYruxX aBTOPOB — BJAJACNBLEB HWHTEILIEKTYalIbHOU
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHUS W OTCTaWBaHUs CBOEH TOYKHM 3pEHUS, OTBETOB Ha BOIIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKICHHS APYTrUX B CBOEH MpaBOTE, MPOIABMKEHUSI CBOUX
ujeu;

— HaBblKa pabOThl CO CHEHHATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTPaAMMaMHU,
7a00paTOPHbIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
dboHAAMU W HHBIMH peCcypcaMH, C KOTOPbIMH MOXKET OBbITh CBSI3aHA MPOEKTHO-
MCCIIEI0BATEINBCKAS IEATEIBHOCTD IIKOJIBHHKA.

Kpome Ttoro, paGoTa MIKOJIbHHKA HaJ MPOEKTOM WM HUCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBATH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHUS 3aHATHIA.

JlanHas mporpamMma paccuuTaHa Ha pabOTy CO WIKOJbHHKaMU 5-9 KIaccos.
[lenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJBKO HA KAYECTBE pe3ysbTaTa
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI YHAIIUICS MOJTydal 3HaHUS B TOM
YKCJIE U YEPE3 BBIITOJIHEHUE MPAKTUYECKOr0 3aJaHus, €]l BBIBOJABI U YMO3aKIFOUECHHSI
Ha OCHOBAHMHM CBOErO0 HCCIEAOBAHMS, YYHWICS CpaBHUBAThb €ro pe3yjbTaThl C
TEOPETHUYECKUM MaTepUaIOM U UCCIEAOBAHUSAMU APYTUX HIKOJIbHUKOB. TakuM o0pazom,
IIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-UCCIEAOBATEIbCKON AEATENBHOCTA U TPUOOPETET
HaBBbIK KPUTUYECKOTO OTHOILIEHUS K MaTepuaiy.



[Iporpamma pa3buTa Ha MOIYJH, KOTOpPbIE MOTYT OBITh HMCIOJIB30BaHBI JTHUOO
YacTUYHO, JMOO monHocThio. Tak wmoaynp «Kak JKMBOTHBIE M pacTEHUs
NPUCTIOCA0INBAIOTCSD (IBOJIOLMOHHAS AKOJIOTHS) MPEANoiaracTcsl sl U3y4eHUsS B 5
i 6 kiacce B TeueHWe ojHoro rojga (34 waca B rox). Moaymu «OCHOBBI
pacTeHueBoACcTBa» M «buorexHonorus» paccuuTaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-x JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
rog). Bo BTopoMm ciydae BO3MOXHO MpOXOxkJeHHEe o0oux wmoayneil («OCHOBBI
pacTeHueBoACTBa» B 7 i 8 kinacce, «buorexnonorun» B 7 uiu 8 kiacce). AHAIOTHYHO
Moayu «MoJeKysipHbIe OCHOBBI (PU3HOIOTHU U (papMakosorum» U «MOJIeKyIsIpHBIC
OCHOBBI CENIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaTM30BaHbI B TEUCHUH 2-
x Jet (mo 34 yaca B ron) wiu B TeueHuu | roma (68 yacoB B roja). Bo BTopom ciydae
BO3MOKHO TPOXOXJeHHE 000ux Momayiei («MoJekyysipHble OCHOBBI CEJIEKIMI» B 8
Kiacce, «MonekysipHble OCHOBBI (hr3M0JI0TUU U (hapMakojgorum» B 9 kmacce).

MoOXHO pPEKOMEHJIOBATh HCIOJIL30BaTh MOIYIH «Kak >XWBOTHBIE M PaCTEHUS
npucnocadauBaTcs», «OCHOBBI  PacTEHUEBOACTBAY, <« MOJEKyIsIpHbIE OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTenbHOTO Iukia (5-9 kiace no 1 yacy B
HEJIENI0) JUIsl KIAcCOB arpoOMOTEXHOJIOTMYECKOM HampaBieHHocTu. Moaynu «Kaxk
KUBOTHBIE M paCTEHUs MpucrnocadbiuBaroTcs», «buorexnonornn» u «MoleKyaspHbIe
OCHOBBI (PU3HOJOTUU U (HapMAKOJIOTUN» B KAYECTBE HEMPEPBHIBHOTO 00PAa30BATEIBHOIO
nukna (5-9 kmacc mo 1 4dacy B Hemen) JJisl KJIACCOB OMOTEXHOJIOTMYECKOTO WIIH
MEJIUIIMHCKOTO HAIPaBJICHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHIAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUS, YYUTHIBACT IICUXOJIOTO-TIEIATOTUYECKHE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJISET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0O U BOCIHUTATEIHHYIO
JEeSTEeNBHOCTD Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB PEAIU3alMU MPOTrPaMMbl BHEYPOUHOUH
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOI Mporpamme
BOCITUTAHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBAHMSI Pa3HOBO3PACTHBIX TPYII Jisi OpraHu3aIuu
NpOQOPUEHTAIMOHHOW ~ JEATEIbHOCTH IIKOJIBHUKOB, BOCHUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIHHUKOB, OOECIEYMBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMHU
JEeSTEIBbHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEH,
KJIFOYEBOE 3HAUYCHHE KOTOPBIX [IJII BOCIHUTAHUS TOAYEPKUBACTCS MNPUMEPHOU
MPOrpaMMON BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpolLEecC MNpo(ecCHOHATBPHOM OpHEHTAlMU UIKOJIbHUKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepelb SIBISETCS JIMYHOCTHOE PA3BUTHE ydallerocs. JIMYHOCTHBIX pPE3ysbTaTOB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 00OMM
NeSTENIbHOCThIO,  yYCTaHABIMBasg  BO  BpeMs  3aHATUH  100poKenaTeiabHYyIo,
NOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogrotoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKICHHE OOBEKTOB MJis
IIPaAKTUYECKOTO 3aAHSITHS.

3. IlpoBenenne MpakTUUIECKOTO 3aHATH — OCHOBHAA 3a/1ada OCBOCHHE METOHOJIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM MPEMIOKHUTH MAETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBI, KOTOpPbIE YUYEHUK OYIEeT UCCIeN0BaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOIBHUKOB
MOXHO B TMpOILIECCe 3alIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(PEPEHIIUHU.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

Monyab «Kak )KHBOTHBIE€ M PACTEHHS IPUCIIOCAOIMBAKOTCS» (IBOJTIOLMOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mot uccnedyem scusvte oo6vexkmet (6 uacos)

CBoOlCTBa M CTPOCHHME >XUBBIX OpPraHM3MOB (CTpoeHHEe KJIeTKH). Bua, ocodr —
OpraHu3M Kak efuHas cucrtema. Apantauuu (npucnocodnenus). [lonstue romeocrasa
KUBOTO opranu3zma. CriocoObl €ro mojiepxKaHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnenoBarensckue paboTel «Bce nu
(cuHUIBL, O€NKY, OE€pe3bl U T.J1.) OQUHAKOBBIE? DOTOKBECTY.

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

2. Bausanue oxpyscaroweii cpeowt na scuevie opzanuzmut (12 uacos)

daxTophl OKpyKaroleh cpenpl (abuoTuyeckue, OMOTUUYECKHE, AHTPOIIOT€HHBIE).
[Ipumepsl  aOumoTnuyeckux (aKTOPOB, OKa3blBAIOIIMX OCHOBHOE BIIMSHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temio» (KyOUWKH JbAa B3BECUTh, MOJIOKUTH B YAIIKU
[lerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ausitue «YTo pacTBopsieTcs B Boae» (dKCepuMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTB B Boae (pacTBOPHI)», «/IBrkeHue
pacTBOpoB To I1BeTKY». [Ipaktmueckoe 3anstue «Jlem miuaBaer B Boxe (aiicOeprw,
3aMep3aHue BojoeMoB)». [IpakTrueckoe 3ansaTue «Jleq npu 3amep3aHuun paciupsieTcsd
(pa3pyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEeP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotndeckum (axropam. IIpucnocobieHus K OCHOBHBIM aOMOTHYECKUM (PaKTOpam:
TeMmreparypa, BIaXHOCTh W cBeT. lIpaktuueckoe 3ansatue «lllyba» (kyOuku mpaa
3aBEpHYTH B pa3Hblii Matepual, B3BecuTh). [Ipaktrueckoe 3ansatue «l IurmeHThD> (MOXHO
pasnenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy». [Ipaktmueckoe 3anstue «Kak
KUBOTHBIE JIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOMN).

UccnenoBarenbckue padoThl «BiusgHue cBeTa (Termia, BIaXHOCTH, COCTaBa MOYBHI)
Ha pAaCTEHUS B E€CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBUSAX» (Ha JIOCTYITHOM
MaTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTophl. 3aKOHOMEpPHOCTH pa3BUTHS MEKBHUOBBIX
B3auMooTHOIIeHU. KosBomonus (XUIHUK-)KEPTBA; Mapa3UT-XO34MH) DBOJIOLHUS
cTpareruil oObpBanus nuim. CoruanbHOCTh. Bunbi-Bcenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HabOmromeHuss 3a B3aWMOOTHOIICHUSMU



’KUBOTHBIX MPHU JOOBIBAHWU MUIIM (KOPMYLIKU JUISL MITULL, JJI TOPOJICKUX MIIH CEITBCKUX
KUBOTHBIX). BebO-kamepoi». HccnenoBarensckas pabota «PacmpocTpanenue BUAOB-
CHUHAHTPOIIOB B HAILIE MECTHOCTH.

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

AnTponorenHsie akropsl. [IpaBaa au, 4TO NEPBOOBITHBIE JIFOIN KU B TADMOHUU
¢ npuponoi. O1oMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHH. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO JAeyaTh. KylbTypHBIE pacTEeHUs W UX JUKHE IPEIKU.
[ToueMy Ba)kHO MX COXpaHATh. PazHOOOpa3ue KyJbTypHBIX PACTEHUHN U UX 3HAUYECHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropur. Oco00 oxpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckass pabora «PasnooOpasue KymbTypHBIX
PACTEHHI B BallIEM PETUOHE.

HccnenoBarenbckas paboTa «BiusHHE aHTPONOreHHBIX (PAKTOPOB Ha PAa3BUTHE
pacTeHUil B rOPOJIe/HACEIIEHHOM ITYHKTE.

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

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHeHUX 000104eKk 3eMin. YTO Takoe «3KOJIOTMUECKHe
HUIIM» U Kak OHU Qopmupytorcs? dopmupoBaHHe 3HAHUNA O OHOpPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  MOBEICHYECKHX  NPHUCHOCOOJICHHH,  MOAU(PUKALHUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUIbI. Pa3Butue
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «DKOJIOTMYECKWE HUIIM BOKPYr TeOs — OINMCaHUE
dakTopoB OKpyxKatomei cpensl». HccnenoBatenbckue paboThl «DeHosornyeckue
HAOJIOCHUS.

Monayab «OcHOBBI pacTeHHneBOACTBa» /-8 kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto Takoe pacTeHHEBOJCTBO: OCHOBHBIC (PAKTOPHI BBIPAIIMBAHUS PACTECHUHU.
Ucropust pazButus arpoxuMudeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [JokyuaeBa, K.A. Tumupszena, I1.A. KocteiueBa, [I.H. IIpsitHuninukoBa
u ap.). [Ipaktuaeckas padora «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCrepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMBbI, COCTaBIEHUE TUIOTE3bI, LEJIM W 3aJay SKCIEePUMEHTA MO
BBIPAIIMBAHUIO PACTEHU B KOHTpoJupyeMoil cpene. KoHTpoiau, NOBTOPHOCTH,
npoBeieHHe dKcrnepuMmeHnTta. [lnanupoBanue skcrepumenTta. OlleHKa pe3yJbTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «DakTopbl, BIMSIONIME HA MPOpPACTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTJIOTOJAUYHOTO BhIPALIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX yclIOBUsAX. COOp yCTaHOBKM MAJisi BBIpAILlMBaHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XUMUYECKUX AJIEMEHTOB B MIUTaHUU pacTeHul. [lomydeHne nuraTeabHbIX
BemiecTB pacteHUsMH. [IpakTudeckas pabora «CxeMbl MUTaTEIbHBIX pacTBOPOB. Pacuer
1103 YIOOpEHUI U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MHHEpanbHOE (KOPHEBOE) IUTAaHUE PACTEHHIA.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTEHUN: BOCXOIAIIMA M HUCXOISAIIUU TOK.
Baxueitmue kanuiinbie, hochopHbie U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxuble ynoopenus. [Ipaktuueckass pabora «llpaBmwna cmemmBaHus ymaoOpeHHI
[Tpaktrueckas padota «lluTanue pacTeHUid: TEXHOIOTUS IPUTOTOBIEHUS MUTATEIbHBIX
pPacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHui: CBET, TyCTOTa IMOCaJO0K, MuTaHue, cyoctpar. IlpakTuueckas pabora
«MOHUTOPHUHT MUHEPATILHOTO MTUTAHUS PACTEHUI».

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. opMBI a30Ta U UX IPEBPALICHNE B TIOYBE.

Ucrounnku dhochopa nis pacrenus. 3naueHue dhochopcopepKaimx coeTuHEeHU N
B KieTKe. Pojb Makposprudeckux coequuennii gochopa B SHEPreTUYECKOM OOMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 OenKoB U Ap. Ponb kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

Perynaropnas u crpykTypooOpa3zoBarenbHas poOJib Kalblidg. Y4acTue B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJACPKAHUU CTPYKTYPhl MEMOpaH M PEryJisiius Uux
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabosiM3Me pacTeHuil. Marauii B coctaBe XJiopoduuia,
CXOJICTBO XJIOpO(UIIa U IeMOTJIOONHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIo
MUpa.

Cepa 1 ero OCHOBHBIE COESMHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
Y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETabOIM3Me
pacrenuil. OCOOEHHOCTH TOCTYIUICHHS] MUKpPORJIEMEHTOB B pacTeHus. CHHEprusM u
aHTaroHU3M 3JIEMEHTOB TUTAHUSI PACTCHUM.

PacturenbHas OuarHocTMKa W METOAbl UACHTHU(UKALMK HEIOCTaTKa/M30bITKa
anemeHToB nutanus. [IpakTuueckas padota «PacTurensHas TUarHOCTUKAY.

Hccnenosatenbckas pabora «OLieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUH, paCTeHUIN
Ha LIKOJBHOW TEPPUTOPUH, YCTAHOBKA NPHYMH IATOJIOTMYECKUX COCTOSHHU (IIpH



HAJTMYHHN )».
UccnenoBatensckass pabota «OIleHKa BIMSHUA PA3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PACTCHHI (COCTaBIEHUE PA3TMYHBIX MTOJIKOPMOK )».

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbI, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (DeHOJIbHBIC BEIIEeCTBA (MKyMapoBasi, KOpHYHasd,
CAJMIIIOBAsT K-Tbl), 2. CHUHTeTHYEeCKHEe (MOp(haKTUHBI, peTapAaHThl, 1e(POTUAHTHI,
JNECUKAHTBI, repounuapl). OUTOMOHMUTOPUHI U OLIEHKA COCTOSHUS PACTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI U
OILIEHKa COCTOSIHUS pacTeHui. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

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

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

5. Boomuasa, necuanas u nougennasn Kyaiomypul, ux npuMeHeHue 6 eblpauiuéanuu
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BoaHasi, mecuyaHass M MOYBEHHAsl KyJbTYpbl, UX NMPUMEHEHHE B BbIPAIIMBAHUU
pactenuii. IIpoBenenne Boabl B KOpHE U crebne pacteHui. IIpaktuyeckas pabora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXAaHU3Ma PETYJISILUN UCTIAPEHUS BIaru paCTCHUEM.
[TpakTuueckas padbota «[Ipurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue padoThl: «BnusHuEe yclOBHM COJAEp)KaHHMS PACTEHHM Ha
KOJIMYECTBO YCTBUI.

@oTOCHMHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBas u cBeroBas (pa3bl
dotocunTe3a. 3HaueHue (POTOCHHTE3a AJIS JKUBBIX OpraHu3MoB. IIpakTuueckas padora
«DyHKIMOHAJIbHAA  JMArHOCTMKAa PpPacTeHWd MO AaKTUBHOCTH  XJIOPOIUIACTOBY
UccnenoBatensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUI U (PaKTOPOB, BIUAIOMIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TOYBEHHOTO BO31yXa, Ta3o00MeH. [‘a3000MeH 1ipu  OECIOUYBEHHOM
BbIpamuBanuu. [lpaktuueckass pabora «Aspamus, CO2 u O2. [JlpixaHue pacTeHHD».
[Tpaktrueckas pabota «JIpIxaHue pacTeHUI: OlleHKa MHTEHCUBHOCTH JILIXaHUS PACTCHHM
Y TUIOJIOBY.

UccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PANIMUHBIX PACTEHUN.



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

Kak denoBek cran ucnons3oBaTh pacTteHusi? CBs3b pa3BUTHUS LHUBUIU3ALUU
YeJoBEKa W OJIOMalllHUBaHus pacteHui. Jlomectukamus. Juckyccus «Jlomectukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpPBIE JKUBYT pSAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocth. Bunbl usmenunBocth. Ilpaktuueckas pabora «MoaudukanmroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxkiienHoBbie KUCIOTHI. JIOKanu3anus Tr€HETHYECKOTO MaTepuana B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHast torma MonekysisipHOM Onoaoruu. TpaHCKpUILUS.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(J1r000M O0OBEKT W3 mpeAblaylield padoThl, T/I€ M3MEHEHUE WHCTPYKLHMHU MPUBEIET K
M3MEHEHHUIO BHEIITHETO BU/Ia 00BEKTA).

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECYpCOB pacTeHul (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  TOMOJIOTMYECKUX psiioB. LIeHTpsI
MMPOUCXOXKIECHUS KynbTypHbIX pactreHud H.M. BasunoBa u ILM. JKykosckoro.
[Tpaktrueckas pabota o rpynmnam «OTKy/1a Ha HalIMX CTOJIaX (PYKThI/OBOITH/3TIAKI.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuauzanus. Popmbel oTO60pa. OCHOBHBIE
HaIpaBJICHUS CEJICKINU: YIYUIICHUE YPOXKAWHOCTH, YCTOWYMBOCTH K OMOTUYECKHUM U
abuotudeckum (akropam. [Ipaktudeckas padbora «BeipammBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B 1ipoOupke? BHOTEXHOJOTHS KYJIbTYpPHBIX paCTCHUI.
UccnenoBarenbckass pabota «BpelpammBanue pacteHuii B npobupke» (MOKHO
BOCITIOJIB30BaTbCS  PE3YJIbTATAMM TNPEABIAYIINX HKCIIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU ).

Kak  genmoBek  moxer  momudumumpoBarh  pactenus? — ['eHermyeckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOABl W JOCTM)KEHUS  IE€HETHYECKOIro
penakTupoBaHus  pacteHmil.  [IpakTthueckas  pabora  «I'@HOMHBICE  HOXHHIIBI
(MonmenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacos)
Hanzemnbie n noazemMHubie opranbl pactenuid. [lober u Bugpon3MeHeHHbli moder
pactenuii. CriocoObl pa3MHOKEHHS PaCTCHU.
[lonatTne o KadecTBE MPOAYKTOB TmuTaHuA. [IpoOneMbl KOHKYpEeHIIUU
OTEYECTBEHHBIX MTPOAYKTOB IMUTAHUSA C UMITIOPTHBIMU. JIOTMCTHKA TOCTAaBKM U CPEACTBA



COXpaHeHHusi MponaykToB mnuTaHus. [Ipaktuyeckas paborta «IIpemenbHo AOMycTUMBIE
kounentparuu (I1JIK) u MeToasr KOHTposi 0€30MacCHOCTH PACTHTEIBHBIX MPOJTYKTOB
MUTAHUSD).

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauyecTBa BbIPAIICHHON MUKpPO3eJIeHn» (JTu00 CBOs, T1MO0 U3 Mara3uHa).

XHUMHUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(HOTOMETPHH.
[Torenunometpusi. Xpomatorpadus. [Ipaktuyeckas padota «MeToIbl OLIEHKHA KauecTBa
PACTUTENBHOW MPOIYKIHUU: XPAHEHHE M COXPAHHOCTh MHUTATENIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpPYJIOBAaHHUIO).

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOJ0M OOpaTHOIO
TUTPOBAHUS B IJI0JIaX HA pa3HOM CpPOKeE (Coco0e) XpaHEHUS .

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

[lonsiTue OWUOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OHOTEXHOJOIMH, B YEM HX
MIPEUMYILECTBO NePe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKUA U TKAHU PACTEHUH, KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. IIpakTuueckass pabora «Ilpumepbl mpuMeHeHUs OMOIOTMUYECKUX
OOBEKTOB B TBOEH KU3HUM.

Celpbe U1 OMOCHHTE3a M OLIEHKAa €ro OHOJOormueckoi IeHHOCTH. OCHOBHBIE
HMCTOYHMKHU yriiepojaa, a3oTa, (ocdopa, MukposnemeHToB. lMccienoBaHHe HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsl BOMPOCHI €ro MpeaBapuTebHOl 00paboTKu), pa3padboTka
HOBBIX IUTATEJIbHBIX CpPEl, B TOM YHUCJIE BKJIIOYAIOIINX OMOCTUMYJSATOPBI U JApPYyTUe
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALMU [TPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMU3ALUU
MIUTATEIbHBIX CPELI.

2. Mukpoouonozus (12 uacos)

[lonoxeHnue MNPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHOl KineTku. Knaccudukanus Oakrepuii. Mopdomnorus 6akrepuii. [Ipocteie
M CIOXHBIE METOAbl OKpamuBaHus Oakrtepuil. duzmonorus OakTepuil: NHUTAHHE,
JbIXaHUE, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM ApXxeH (IKCTpEMOPUIBHOCTbD,
0COOEHHOCTH cTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpeNapaThl
Oaktepuil. Ormnpenenenue (OpMbI MPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MPOCTOM MeToa okpacku» JlabopatopHas pabota «OmnpeneneHue Tumna
KJIETOYHOW CTEHKH METOJOM OKpalIMBaHus 1o ['pamy» (IIpy HATMYUU PEAKTUBOB).

MosiouHokHuCIOE W cnupToBoe OpokeHue. DoTtoTpodHble M XeMOTpO(HBIE
Oaktepun. KuneTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMalbHas ~ MoJeidb  pocta. KunHeTtmka rubenmu  MUKPOOPraHU3MOB.
JIaGopartopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPEMNAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[Tatorennsie OakTepuu. UymHas majgodka v 4epHasi CMEpTh, OOTYJIN3M, CTOJIOHSK,
TyOepkynes. Mctopust 60ps0bI ¢ 6akTepransHbiMu HHpekuusMu. JlabopaTtopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Beiienenue 4ucToit
KyJIbTyphl OakTepuil. MeTon pa3BeeHuid. MeToj  HMCTOMIAIONIETO  IITPUXay.
JlabopatopHast pabora «Mopdosorudeckass XapaKTePUCTHKA BBIICICHHON YHCTON
KYJIbTYPBI: XapaKTepUCTHUKA KOJIOHUH, (opMa OaKTepUi, TUM KICTOYHOW CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
aHTUOMOTHUKOB. MEXKIeTOUHas KOMMyHHKanus Oaktepmii. YyBCTBO KBOpyMa.
JlabopaTtopHasi pabotra «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYailke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY MccnenoBarenbckas pabora «llomck MUKpoopraHU3MOB
00JagaroMX aHTAarOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue OaxTepuii uenoBekoM. KuneTmdeckoe omucaHue OHOCHHTE3a
MPOJYKTOB MHUKpOOpraHu3mMamu. bakrepuu, KOTOpble MOTYT pasjararb IUIACTHUK.
Uccnenorarenbckas paboTa «BelieieHre MOJIOYHOKUCIIBIX OAKTEPUI, UCCIIEOBAHUE UX
AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIUAIlUU PACTEHUIN
¢ Mukpoopranuzmamu. HccnenoBatenbckas padoTta «Beiaenenue 6akTepuil mosie3HbIX
I paCTCHUI.

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

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTtopusi HMCIOIb30BaHUS
JIPOXCOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEeXHOIOTUY BUHOAETHUS U XJIEOOTICUCHHS,
CHeIMaIn3upOBaHHbIE pachl Jpoxoked. Metabonusm nposxoked. Peakius cnupToBOTrO
opoxenusi. JlaGoparopHas pabora «Ilogcuer kieTok apoxoked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITUIOBOTO
CriUpTa M yriaekucioro rasza». l[lojslydeHue BTOPUUYHBIX META0OJIMTOB B APOXKIKAX.
JIpo>xoKu Kak MpoaylieHThl OMoTOIIuB. [lonydeHue 1eneBbix 0eIKOB B APOKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3YyYCHHS] MHTO3a W ILUTOKWMHE3a [JIsi ONTUMH3AIMU MPOLECCOB KYJIbTUBHUPOBAHUS
JPOMKEBBIX IMITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MuUllleHeH (QYHTUIUAOB ©  pa3paOOTKM HOBBIX JIGKAPCTBEHHBIX IPENapaToB.
JlabopatopHass pabGora «HaOmrogeHue  pasMHOXKEHUS  JIPOXIKEBBIX  KJIETOK».
[IpakTuyeckas padorta «llosydenue TBopora u kedupa Ha OCHOBE MOJIOUYHOKHCIIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKAY
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IJIS MPOU3BOJICTBA KBACay.
[IpakTiueckas pabota «CpaBHUTENBHBIA aHAIW3 PAa3BUTHS JPOAOKEH B adpOOHBIX U
aHa’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIIEHKH CBOWCTB



XJIeOOoTeKapHbIX Japoxcked. OCcOOEHHOCTH MPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxokei». MccnenoBatenbckas padota «BrusHue QU3NKO-XUMUYECKHX
(hakTOpOB HAa Ka4eCTBO OMOTEXHOJIOTUYECKOW MpOAYyKIMU (KBac, Kepup, chip, xjiaed u
. )».

Bogopocnun — mepcrekTUBHBIN OOBEKT ISl MPOU3BOACTBA O€iKa W yrIeBOJOB.
buoTtexHonornueckre MeToIbl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0/I0B Tpou3BoACTB. CTouHbIe BOABI. CXeMbl OYHCTKU. BHODUIBTPHI, a’dpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ WM BXOIAIIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusuue pusnko-xuMudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menuuBoctb. Buasl usmeHunBocTh. llpakTnueckas pabora «MonudukanroHHas
M3MEHYUBOCTb (JIUCThS, UTOJIKHU C OJHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCHUTENb HACJIEACTBEHHOCTH M  HW3MEHUYMBOCTH.
HyxneunoBble KHCIIOTHI. JIOoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHast torma MonekyisipHOi Onoaoruu. TpaHCKpHUILIUS.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(Jrr000¥ O00BEKT M3 MpEAbIAyIIeH padoThl, Ie M3MEHEHHWE WHCTPYKIIMH TPHBEICT K
M3MEHEHHUIO BHEITHETO BUAA 00BEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro Mupa. CTpykTypa U XMMUYECKHUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penpomykuus BupycoB. IIpocMotp
JOKYMEHTAJIbHOTO (hUIbMa O BUpPYyCax.

Bupycsl - Bo30yauTenu nHPpeKunoHHbIX 0osie3neil. OnkoBupychl. bakrepuodaru:
CTpOoE€HHE, CBOWMCTBa, mnpumeHeHue. lIpaktuueckas pabora. «MeTon pa3BeICHUIN
[IpakTuueckas padora. « TutpoBanue 6akrepuodarony.

buonornyeckue Mmetroanl 60pLOBI C BUPyCaMHU.

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

OcHoBbl reHHOU nHXXeHepuu. Bektopa. Cnenuduueckue dpepMeHTHl OakTepwHil.
[IpakTudeckass pabota «DHIOHYKIEa3bl PeCTpUKIMU (paboTa ¢ HYKJICOTHIHBIMU
MOCJICIOBATEIHLHOCTSIMH Ha Oymare)y.

buorexHomornu nmpoayknuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTimkeHus
TeHHOW MH)KCHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOIO HMMYHHTETa OakTepwii M apXeil.



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

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

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE AKCIEPUMEHTAX
M0 JIOMECTUKAIINU KUBOTHBIX (JINCHUIIA, HOPKA U JpP. — IKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukainus, Bce JIM pacTeHUS U KUBOTHBIE,
KOTOpBIE JKUBYT PSIIOM C YEIOBEKOM MM OJIOMAaIIHUBaIOTCA? MOXHO JM CUUTATh
TapakaHa OJ0MAaIlHEHHBIM >KUBOTHBIM?».

CoBpeMeHHbIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUs 3IMOPHOHOB,
XUMEpHbIE  KUBOTHBIE, KJIOHUpoBaHue. [IpakTuueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIMPOBAHKE Ha Oymare).

OcHOBHBIE 00JIE3HU JKMUBOTHBIX U POJIb TATOI€HHBIX MHUKPOOPTaHU3MOB U
Mapa3uToB B pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpHOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [losoxkuTensHoe
¥ 10004YHOE (OTpUIIATENIbHOE) BO3CHCTBUY AHTUOMOTUKOB HAa OPTaHU3M B XOJI€ JICUCHHUSI
KUBOTHBIX; 1IEIM W 3aJa4d BETEpUHAPUU. BHOTEXHOIOTHMS KOPMOBBIX MpenapaTosB.
[TpakTyeckas padora «CocraBieHue pallioHa MUTAaHUS )KUBOTHOTO, pacueT pacxojioB
Ha cojaepxkanue». MHccienoBatenbckas pabdora «OreHka KauecTBa MOJIOYHOM

MTPOLYKILIM.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamsanus. Popmbel oTOopa. OCHOBHBIE
HAIpPAaBJICHUS CENIEKLMU: YIY4IIeHUE YPOKAaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum (paxropam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
['uOpuauzauus, otnajgeHHass TrUOpUAM3aALUsA, MCKYCCTBEHHBI OTOOp, TIeTepo3uc,
TpaHchopmallis, MyTareHe3, FeHETHUYEeCKOe peaakTupoBaHue). Vcropusi cenekuuu B
Poccuu n mupe, ucropus pa3BuUTHs BaXKHEUIIUX COPTOB KYJIBTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTto Takoe reHeTHYecKas WHXKEHEpHS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUil. ArpoOakTepuanbHas TpaHnchopMarus:
Ti-azMus. ['ensl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
tpanchopmaruu. ['eHetnueckoe pemaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIC HOKHUIIBI (MOeIpOoBaHKe paboThl cucteMbl CRISP-Cas).

Ectb mm xu3Hp B mpoOupke? buoTexHomoruss KyJabTYpHBIX pacTEHHIL.



UccnenoBatenbckas pabora «BelpammBanue pacTeHHid B NpPOOUpPKE  (MOXKHO
BOCITOJIB30BaThCA PE3YJIbTATAMM MPEABIIYIIUX HSKCICPUMEHTOB 1O COCTABJIEHUIO
UTATEJIbHBIX PACTBOPOB JJIl PACTEHUMN )».

Moayab «MoJieKkyasipHble 0CHOBBI (pu3nosioruu u gpapmakogorum» 9 kiacce
(68 gyacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

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

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
coJepkaHue B Ipoaykrax nutanus. Ca2+ - cBsA3bIBaloIIUE OENKH, JAETOHUPOBAHUE
KQJIBLIMSL, PETYJIALNs YPOBHS KalbLUsl B OpraHU3Me: TOPMOHBI IM04eK. Mg — cTpoeHue
xJi0poduiLIa, €ro aKTUBALIMS COJITHEUHOU SHEPTUECH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpPKaTcs, BBINOJIHSAEMas (QyHKIMS,
COZIepKaHMue B IMpoAyKTax nutanus. [locmencTsus nepego3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUINBI COEOUHEHMH Kene3a. ['eMOnmpoTeuHbl, TE€MOIMaHMH,
nurtoxpomsl. Cu — yCBOEGHHME M TpaHCIOPT Mend. benku, copepxamye Meab.
[TaTonornyeckue cuapoMel MeHke u BusibcoHa, CBsi3aHHbIE ¢ META00IU3MOM MEIH.

Tokcuunble 371eMeHTHl llepuoandeckod cucrtemsl Ui opraHusMma. BimsHue
HEJIOCTaTKa MAaKpO ¥ MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoimyecTBeHHas  OIIEHKAa  COJEp KaHHS
MHKPODJIEMEHTOB WM BUTAMUHOB B MUILIEBBIX MTPOLYKTaX»

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

VYrneBoasl. 3aboseBaHUsl uYelIOBEKa, CBS3aHHBbIC C HApPYLUICHUSMHU YIJIEBOAHOIO
oOmena. CaxapHslii 1uader.

benku. Crpoenue. 3aboeBaHusl 4eIOBEKa, CBA3aHHbBIE C HAPYUICHUSIMH OEJIKOBOTO
oOmeHa. @yHkiuu 0enkoB. epmenTtsl. Mexanusm aeiictBus. Kinaccesl (hepMeHTaTUBHBIX
peakuuii. Kodepmentsl. IIpaktuueckoe 3anstne «KauecTBeHHblEe peakuuu Ha
opraHuveckue MoJiekynbel». Ilpaktuueckoe 3anarue «JleHatypauus  OEIKOB»
[Ipaktrueckoe 3ansatue «M3yueHrne akTMUBHOCTH aMUJIA3bD».

BuramuHbl )KupopacTBOpUMbIE, BogopacTBopuMble. [IpeBpanieHue BUTaMUHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Hukn KpeOca. Lenb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. I'mokoHeoreHe3. CUHTE3 yIIEBOJOB, OEIKOB, »KUPOB.
Mertabonutuyeckue 3aboneBanus. I[Ipaktuueckoe 3anstue «PelmieHne 3amay  Ha
DHEPTETUYECKUN OOMEHY.

Krnerka. [Tonstue memOpanbl. @yHKIIMKM MeMOpaH. Bunbl TpaHcnopTa B KIETKY.



MemOpannbsie opraHouasl. 3a0o0yieBaHUS CBS3aHHBIE C HapylleHHeM padoThl
MEMOpaHHBIX OpraHeul, OOJIe3HW HAKOIUICHHs. THUMBl KOHTAaKTOB MEXIY KIETKaMH.
3HaueHUEe MEKKJIETOYHOW KOMMYHMKAIMM JUIs 370pOBbsi opraHusma. llpaktuueckoe
3aHsTHE «/lnamus (KieTouka Tpayoe).

SAnpo. VYpoBHHM  YNAaKOBKM  XpOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHUU.
HememOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU PAa3BUTHS MOJIEKYJIIPHOIN OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC PUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas pabora «Moxens JIHK-opurammy.
[IpakTnueckass pabora «Omnpenenenue kaudectBa mnpenaparoB JHK ¢ momonisio
CHEKTPOPOTOMETPUN (IIPU HATMYUU 000PYJOBAHUA).

MaTtpuuHble CUHTE3bl. Permkanus — OCHOBa KJIETOYHOro JeneHus. [IpuHuumel
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHaa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare)y.

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [IpuHnmne! penapanuu.

Tpauckpunuus. [Ipaktnyeckas pabora «Cuna mpoMoTOpay.

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

Oprann3anuss reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBbI HUX
JEHCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padbota «PacrpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzamnusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHUYeCKUX Oa3ax naHHbIX. [IpoBemenue In silico
aHaIM3a MoCcae0BATEIbHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpuHLIMIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mertonbl. McciemoBarenbekas paboTta «IKCIEPUMEHTHI TI0
OTIpEeIeNIEHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BelleCcTB. BcackiBaHne
(abcopOumst) nexapcTB. OCHOBHBIE MEXaHU3MbI BCaChIBaHUS. TPaHCHOPT JIEKAPCTBEHHBIX
BemecTB. ['ennl u Oenku mepBoit (pasel Ouotpanchopmainuu. [IyTu BeIBeIeHNS JIEKapCTB
U3 OpraHu3Ma. OKCKpeuuss U diauMuHanug. [eHsl u  Oenku BTOpoil  (asbl
ouorpanchopmarmu. dapmakonuHamuka. ['7maBHoe u ToOOYHOE, pPe30pOTHBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunbl B3aumopeictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JENCTBUU JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbIN CUTHATUHT. THUIBI KJIETOYHBIX PEUENnTOpoB. MemOpaHHBIE:
MOHHBIEC KaHaJbl, KaTAIMTUYECKUE U compsikeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
HHUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTUBHOCTh (M30MPATETHLHOCTh) JEUCTBHS, CBSI3h «XUMUYECKas CTPYKTypa —
(hapMakoJIOoTHYECKast aAKTUBHOCTH BEIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MeXaHU3M JeHCTBUS M (apMaKOJIOTHYECKHE CBOMCTBa M-
XOJIMHOOJIOKATOPOB, raHrIMo0JI0KaTOPOB U Kypapernogo0HbIX CPEACTB.
@apMaKoJIOTUYECKasi ~ PEeryyialus  aKTUBHOCTH  aJpEHEPrMYecKOro  CHHArca.
AJZIpEHOMHUMETHUKH, aJAPEHOOJIOKATOPhI, CcUMMATOJUTUKU. [IpakTuueckass paboTa
«BnusHMe aipeHanuHa Ha Cep/ICUHbIC COKpalleHus (IPOrpaMMHOE 0OECTICUCHHE ).

MonekynsipHas (papmakojgorusi aHTHAJUIEPTUYECKUX CpeNCTB. [ MCTaMUHOBBIE
pELENnTOPhl: THUIIBI, MOJEKYJspHas opraHuzanug. CtaOunmzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MIPUJIOKEHUS ACHUCTBUS HHTUOUTOPOB JIUIIHUHBIX METUATOPOB.

MexaHu3m JIEUCTBUS U NMPUMEHEHUE MPENaparoB, CTUMYJIUPYIOLIUX IIPOLECCHI
nMMyHUTEeTa. DapMaKOJIOTMYECKass XapaKTEPUCTUKA HWHTEPICUKUHOB: IIOJyYECHHUE,
MEXaHMU3M JIeCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3UOIOTUH OCTPO(A30BOTO OTBETA,
Meauanus BocraleHusl. MoneKkyIapHbIN MEXaHU3M MTPOTUBOBOCIIAIUTELHOTO JICUCTBUS
IIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIMUTEIBHBIX  CPEACTB.
[IpakTtruueckas pabota «['McTosorundeckre nmpenaparbl UMMYHHOU CHCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJIOru4yecKass XapaKTEpUCTUKA OTACJIBHBIX TPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NEUCTBHS Ha IEHTpalibHYIO cucteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI».

®usnonornyeckuii coH; ¢aspl cHa. Bunel Hapymienuit cHa Ilonsatwe o
MEJIMKAMEHTO3HOM CHE M CHOTBOPHBIX IMpemnaparax (TMMHOTHKAX).

MonekynsipHble acnekTbl Houuuenuuu. OnuaTHble PEeHenTopbl, UX THIIbL
DHkebhaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH Bl OTTMATHBIX PEIETOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUE Ha (YHKIHUIO DSKCTPAMPaMUTIHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, pBOTHBINA IIEHTP, apTEepPHAIbLHOE NaBJICHUE, IEHTP
TepMOpErysilii. MOJIEKYJISIpHbIE MEXaHU3MBbI JEUCTBUSI HEUPOJICITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. l[loTeHIMam-
3aBUCUMBIC HATPUEBbIC KaHAJIBI KAK MUTIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MMOTEHIMAT-3aBUCUMBIX HATPHUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckas pabora «Kapra oskcmpeccun mA0()aMHHOBBIX W CEPOTOHHHOBBIX
perenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha



peiokax Danio rario. Csermo-temMHas Kamepa». FcciemoBarenabckas — paboTa
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE ToJIe». MccnenoBaTenbckast
pabota «IloBeaendeckue TecThl Ha ppiOKax Danio rario. CtaliHoe TOBEICHUE.

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

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxkiiennoBsie kuciioTel. OCHOBHBIE IPUHIIUIBI cTpoeHus. [IpakTuueckas padbora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktnueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ nomonisio
CHEKTPOPOTOMETPUN (ITPU HAITMYUU 000PYJOBAHUA).

Martpuunble cUHTE3bl. Pernnukaius — OCHOBa KJIETOYHOTO jAeyieHus. [IpuHIumb
permukanuu. [Ipaktuueckas pabora «PerukaTuBHas MalluHa (UTpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare).

Mytanuu. Uto BeI3bIBaeT uamMeHenus B crpoenuu JJTHK. ITpunuunel penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TE€HETHYECKHI
ko1 Tpancmsaius. [Ipaktuyeckas padora «DoaauHr GenKoBy.

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CPEICTBA, MEXaHU3Mbl HX
JEHCTBUSL.

Opranuzanus reHoma OakTepuii  AHTHOaKTEpUATbHBIC npenaparhbl.
UccnenoBarenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHoMHOe pemakTupoBanue. [Ipaktuueckas pabora
«PaboTa B COBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MTOCIEA0BATEILHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipenmer renetuxku. KparTkas HUCTOpUS  pa3BUTUA  MPEJACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K Ipu3HAKY: KaK packpacuTh Kota. Yto Takoe npusHak? [IyTe oT rena o
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. J[OMUHaHTHBIE U
peueccuBHble amenu. PorneBas wurpa «Amenuw». HccienoBatenbCKUid  TPOEKT
Myrtarennbie GaKkTOpBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kneTku noHuMaroT, Kakue reHbl I0JKHBI padboTath. PoneBas urpa «Cyap0a KIeTKI.
I'enwi-nepexmmouarenu. [IpakTudeckoe 3agaHue «AJITOPUTMBI JJI1 KIETOKY.

JIucKpeTHOE HacJeJOBaHWE MNPU3HAKOB. 3aKOHbI MeHJens: OJUH TeH - OIuH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IUHOO0Opa3us THOPUIOB MEPBOTO TOKOJICHHUS.
[Tpaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



IIpU3HaKa BO BTOpOM MokojeHuu. [Ipaktnueckoe 3ananue «Pacuiernyienue Bo BTOpOM
nokosieHun». MccaenoBarenbekuil npoekT «3akoHbl I'. MeHens B 3KCIIEpUMEHTE.

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

B3aumoneiictBue reHoB. AuienibHOe M HeayuienbHoe. [IpakTuyeckoe 3aHsATHE
«B3anmojielicTBYS TeHOB (MOJICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpy>Karolien cpeapl. XpoMOCOMHOE ompeneiieHrue mnoja. [lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnemoBanue, crerieHHoe ¢ mojiomy». [IpoGrema
JOTIOJTHUTENBHON X-XpOMOCOMBI y JKEHIIMH. TpeX1BETHBIE KOLIKH.

3. Monexynsapnoie ocnogwl cenexyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamus. YacToTel BcTpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananve «4acToTsl
ajyieneil, TreHOTHUNoB U (eHoTunoBy». MccnegoBaTenbCKUi MPOEKT  «AHaNIM3
TeHETUYECKOW CTPYKTYpHI MOIMYJISIIUYU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE€ BBIBOJIAT TIOMYJISIIMIO W3 paBHOBecus Xapau-BaiinOGepra. YuciaeHHOCTH
nonyysiuu.  PoneBass urpa  «9ddext ocHoBaTens». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJblKay. [peihd renoB. Myrauuun. HecnydaitHoe ckperniuBaHue.
Nzonsamnnms.

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

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue padboTel « Moau@pukannoHHas
M3MEHYMBOCTh PACTCHUH B MpeJieax Balllero MecTa >KUTEIbCTBAY.

HacnenoBanne KOJWYECTBEHHBIX Npu3HakoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3BMeHUUBOCTh npu3Haka. Koadduiment nacineayemoctu npusHaka. OTBeT Ha
otoop. [lomck reHOB KOMMYECTBEHHBIX NpH3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. J[HK-uur. [TomHOreHOMHBIN aHaIN3 acCOMaI.

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

JlomecTukaiysi ¥ IIEHTPbl T€HETHYeCKoro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMUY» TPU3HAKAMU i1 dYenoBeka. LleHTphl reHeTnueckoro pazHooOpasws.
Huxomnait MiBanosuu BaBwmiioB. Cenekuusi. KoMOuHaMoHHass ¥ THOpUIHAS CEICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAAbl HACIEICTBEHHOU
U3MEHYUBOCTH.

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



reibl. KommekuuM TreHeTHUecKuX pecypcoB  pacteHuil. Ilpaktukym — w/mim
HCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS in Vitro IS COXpaHEHUS
F€HETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOU CEIEKIINN.

['eHeTnueckue MEHTpHl B HalIeW CcTpaHe. [ 1€ 3aHMMArOTCA TEHETUKOM W
T€HOMMKOM JIJI1 HYK]l CEJIbCKOTO X035CTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
IIKOJbHUKAMU  CHEAYIOIIUX  JUYHOCTHBIX, METANPEAMETHBIX M  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JINYHOCTHBIE pPe3y/IbTaThl:

B cgpepe epadsccoanckoeco eocnumanusi: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM J1€ATEIbHOCTH IIPH BBIMOJIHEHUHN UCCIIEI0BAHNN U TPOEKTOB, CTPEMIIEHHUE K
B3aMMONIOHUMAHUIO U B3AaMMOIIOMOIIH.

B cgpepe nampuomuueckozo eocnumanusi.; OTHOIIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTaBIIIIOIIEN KYJIbTYpbl, TOPJOCTh 3a BKJIAJl POCCUHUCKMX U COBETCKHX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATH
MOBEJEHUE M TOCTYNKHA C TO3UWLIUU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KyJbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIEKTa JAESATEIbHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHHUE POJU  OHOJOTUH B
(hOpMHUPOBAHUU FCTETUUECKOM KYJIBTYPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHATLHO2O ONA20NONYYUs; OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 370POBBI 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOMIOEHUE TMTUEHUYECKUX
MIPaBUJI M HOPM, COAJTAaHCUPOBAHHBIN PEXXUM 3aHITUI U OTABIXA, peryJiapHas puznueckas
aKTUBHOCTD); OCO3HAHKE TTOCJIC/ICTBUI U HETIPUSATHE BPEIHBIX IPUBBIUEK (YIIOTpeOIeHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpeaa il (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOIEHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBEJCHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE y4acTUE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, rOpojia, Kpasi) OMOJOTHYECKOW M HDKOJIOTHYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YCHHIO TpodeccHii, CBSI3aHHBIX C
ouosoruen.

B cghepe skonocuueckoco  6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTUYECKUX 3HAHUH NP PELICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIIECH Cpe/ibl; 0CO3HAHUE
HKOJOTUYECKUX MPOOJIEM U MyTeH UX PEUIeHUs; TOTOBHOCTh K y4aCTHIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJIOTUYECKON HANIPaBICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS HA
COBPEMEHHYI0 CHCTEMY HAy4YHbIX NpPEACTaBICHU 00 OCHOBHBIX OMOJOTMUYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBS3SX YEJIIOBEKA C MNPUPOJHOW M COLMAJIBbHOW CPENou;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM eI TEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl: a7eKBaTHAas OICHKA W3MEHSIOIMIMXCA YCJIOBUH; TPUHATAE PEHICHUS
(MHAMBUAYaTbHOE, B TPYMIE) B HW3MCHSIONMIMXCS YCIOBUSAX HAa OCHOBAHWH aHAIN3a
Ouonoruueckor HHPOpMAINY; MJIAaHUPOBAHUE  JIEHCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHviMu n03HABAMENbHbIMU OCUCMBUIMU.
ba3oBble JIOTUYECKUE NEUCTBUSL:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMS B pacCMATPUBAEMBIX (akTax ¢ HAONIOJEHUSX; MpeajiaraTh
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAMMBIX I pEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh NPUYMHHO-CIEACTBEHHBIC CBSI3M TMPU HM3YYCHUH OHOJOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCIOJIb30BAHHEM JIE€IYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHus y4eOHON OMOJIOTMYECKOW 3ajadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUsI, BHIOUPATh HanboJiee MO IX0 AN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccaeaoBaTeabCKUE ICUCTBUS:

® CIOJIb30BaTh BOIIPOCKI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHUS,

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

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTMYECKOT0 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;



OLICHMBATh HAa MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpPMALMIO, MOITYYEHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATh BO3MOKHOE JalbHENIIIee pa3BUTHE OMOJIOTUUECKUX MTPOILIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPH MOUCKE U 0TOOpE
Oouonoruueckod WHGOPMAIMM WIM JAHHBIX U3 MCTOYHHUKOB C YYETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOJITBEPKAAIOIIIE WM OTPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpPEICTaBICHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a41 HECTO)KHBIMU CXEMAMU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3alOMHMHATh U CUCTEMATU3UPOBAaTh OMOJIOrMYECKYI0 HH(pOpMAIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO1icHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKATh SMOIIMHM B IIPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MMIUChbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHbIE CpeACcTBa OOIICHHS, IIOHUMATh 3HAYCHHE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYaIlMH M CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

B XOJI¢ MaJiora W/WIHi TUCKYCCHH 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXACHHUS C CYXKICHHSAMH JIPYTUX YYaCTHUKOB JHaiora,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TPENCTaBIATh PE3yJbTaThl BBITOJHECHHOTO OMOJOTHYECKOTO OIbITa
(3KCTIeprUMEHTa, UCCIICIOBAHMS, TTPOCKTA);



® CaMOCTOSITENIbHO BbIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPe3eHTAIUU U
OCOOEHHOCTEW ayauTOpUM W B COOTBETCTBHM C HHUM COCTABJISITH YCTHBIE W
MUCbMEHHBIE TEKCThI C UCTIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHas 1eATeIbHOCTD (COTPYTHUYECTBO):

® [IOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyAITHHOU
paboTHI TP pENICHUU KOHKPETHOW OMOJIOTHYECKOW MpoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU ESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pacTpeNesTh PO, JOTOBapUBAThCA, 00CYX IaTh IpoLEecC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeThb 00001[aTh MHEHHUSI HECKOJBKHMX JIIOJIEH, TMPOSABISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a7a4el U BKJIAJl KAXKJOTr0 YJICHA KOMAaHbI B
JTOCTUKEHUE PE3yJIbTaTOB, Pa3ieyisTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMATIBHBIX HABBIKOB M HMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B cgepe oenadenus ynusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI JUISI PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyaIMsX,
UCTIOJIb3YysI OMOJIOTUYECKUE 3HAHMUS,

® OpPUEHTHPOBATHLCS B PA3NIUYHBIX MMOAX01aX MPUHITHS PEIICHUH (MHANBHIYaIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTaBJISATh AQJITOPUTM pEHICHWS 3aJadd (WU ero 4acTh),
BbIOMpaTh CHOCOO pelleHus Yy4yeOHOM OHOJIOTHMYECKOM 3amaun ¢ Yy4ETOM
UMEIOLUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATh
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMA (TUIaH peanu3allid HaMEUYeHHOTO alTOpHTMa
pEIIeHus1), KOPPEKTHPOBATh MPEJIOKEHHBI AITOPUTM C yUETOM TMOIYyYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 34 PELICHUE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAaMOKOHTPOJIs, CAMOMOTHUBAIIUH U pedreKcu;

JaBaTh aJIEKBATHYIO OLIEHKY CUTYallUH U NMpeiaraTh IJ1aH €€ U3MEHEHNS;
YUUTHIBaTh KOHTEKCT U MPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH MPHU
pelieHu y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pELICHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOJAUTh IIO3UTUBHOE B
MPOU3OIIEAIIEN CUTYAIUH;

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBIIUXCS CUTYallMid, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYTHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YNIbTATA LIETH U YCIOBHSIM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pa3nauyaTh, Ha3blBaThb WM YOPABIATH COOCTBEHHBIMH SMOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

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

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIMA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBCA K IPYrOMY Y€JIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE NMPABO HA OLIMOKY U TaKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULHUSA JIMYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOH,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeamMeTHbIe pe3yabTaThbl OCBOSHHUS MMPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— NpUOOpeTEeHHEe OMbITa UCIOJIB30BAHUS METOJI0B OMOJOTHUUECKON HAyKH C IIEJIbIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,

IPOBEICHUE HECIIONKHBIX OMOJIOTMYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCIE C
MCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX OMOJIOTHYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrE YMEHUS UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((pU3uMKHU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHNUS
UT. 1.);



— (opmupoBaHue yMeHuUl pemiath yueOHbIe 3a7a4d OMOJIOTMYECKOTO COAECpKaHuUs,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBS3H, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, I€JIaTh BHIBOBI HA OCHOBAHUH MOJTYUYEHHBIX PE3yIbTaTOB;

— (opmMupoBaHHE YMEHHS IUIAHHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOM 1esih: POpMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAaHWSA, BHIOWPATHh aJCKBATHO TOCTABICHHOW €M METOIbI, JCNaTh
BBIBOJIBI 11O PE3YyJIbTAaTaM MCCIICTOBAHMSI HITA TPOCKTHOM JIEATEITLHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpeanpoduibHas MOATOTOBKA U MPodecCHOHAIbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeAMeTa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy ayiien
MpoECCUOHANIBHON JIeATENIbHOCTH, B 00JIacTU OWMOJIOTUH, MEAUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITCKOTO XO3SIMCTRA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEl EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTUYECKHE 3HAHMS CO 3HAHUSMU JAPYTUX YUCOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUU U BBIOOPY OMOJIOTHMHU Kak
NpoQMIBHOTO TpEeIMETa Ha YpOBHE CpeIHero oOiiero oOpa3oBaHus g Oyayiien
npoheCCUOHAIBHOM JIESITEILHOCTA B 00JIaCTM OHWOJIOTMHM, MEIUIIMHBI, DKOJOTHU,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIIEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATHCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOMICH CpENbl, BIUSIOMIUX HA PA3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPTraHU3MOB, afanTaIfil K (hakTopaM OKPYKaIoIIen Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMECHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH HMCIIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOJICTBEHHBIX HYXK/]I YEJIIOBEKA,;

— 3HAHHWE OCHOBHBIX IMOJIXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUH,
XapaKTepU30BaTh T'CHETHYECCKH  MOAM(PUIIMPOBAHHBIC  PACTEHUSA, ONEPHPOBATH
MOHATUSAMU, THOPUAM3ALMS, OTHaJeHHAs TUOpPUAW3alns, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchOopMaIrsi, MyTareHe3, TeHETHIECKOE PeJaKTUPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
nH(OpPMAITUU U YMEHHE CBOOOTHO ONEPHPOBATH OCHOBHBIMU TTOHATHUSIMHU MOJICKYJIIPHOM
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TMaTHOCTHKY U JICUCHUS;



— (QopMupoBaHUE YMEHHS HCIOJIb30BaTh MOHITUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TEHETUKH, TPAMOTHOE MPUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPHH,
3aKOHOB IS OOBSICHEHHS HAOIIOAAEMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUM H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTH (DYHIaMEHT HAyYHOTO MUPOBO33PEHUHI.

B nienHocTHO-OpUeHTalnOHHOM cdepe:

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

OKPY)KaIOHIGﬁ Cpcabl, COXpAaHCHUC 3JOPOBbA YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak »KUBOTHbIE H PACTEHHS MPUCIOCAGIMBAIOTCS» (IBOJIIONMOHHAS IKOJI0rHs) 5-6
kJyaccsl (34 yaca)

Hcnosb3oBanue
Tembr Ocnosnoe JlesiTeIbHOCTh MIKOJLHUKOB 0GopyIoBaHuS
cojiep:kaHue
nenrpa «Touka
pocTa»
1. M1 CBoiicTBa U CTpoeHUE Uccnenorarensckue padotsel «Bee mu | Ludposoit
uccienye KUBBIX OPTaHU3MOB (cuHHUIIBI, OCNKH, Oepe3bl ¥ T.1.) | MHKPOCKOIIL,
M (ctpoenue kietku). Buga, | omuHakoBbie? BUJICOKAMEPa,
JKHUBBIE 0Cc00b — OPTaHMU3M KakK DOTOKBECT. CBETOBOU
00beKTHI eArHasi CUCTEMA. [TpakTHdeckast paboTa | MUKpPOCKOTI,
(6 4) Ananranuu «CocraBiisieM KHUTY PEKOPAOB | MUKpOIIpEnaparsl
(mpucnocobnenus). pacTeHUW U JKUBOTHBIX HAIIETO
[TonsiTue romeocrasa Kpas».
KUBOTO OpraHU3Ma.
Crnioco0sl ero
MOAIEPKaAHUSI.
OrpanuyeHus
Mop(donoruueckux u
(U3HOTOTHYECKHIX
apanrauuil. [louemy
OpraHU3MBbI HE
CTaHOBATCS
OECKOHEYHO
OOJIBIIINMU,
MaJICHPKUMH,
BCESTHBIM.
2. DaxTOpbI OKPYXKAIOWEH | [IpakTHUECKOE 3aHATHE JlaGoparopnas
Binsinue cpezbl (abuoTuyeckue, «BeT u Terio» (KyOUKH Jib/ia 1nocynia, BEChbl
OKpYika bnornieckue, B3BECHUTb, IT0JIOKUTH B yallku [lerpu
IomieH aHTPOIIOrCHHBIC). Ha pa3HoIBeTHYI0 Oymary, uepe3 30 | Iudppoas
Cpelbl ngMepm abMOTHYCCKHX | MUHYT B3BECHTh 3aHOBO — KTO naboparopus
Ha aKTOpOB
JKHBbBIE oxasblga}(;mnx OCHOBHOE ?Izziizzgjljzzsi)}'mme Releon no
opraHms3 BIMAHMC Ha «4T0 pacTBOPSETCS B BOJEN DROTIOTHI.
mbiI (12 KU3HEICATSIHHOCTD (SKCTIEpHMEHT Jatunku
q) KUBBIX OPTaHU3MOB: OKuxuit 1om»). TlpakTHyeckoe BJIQYKHOCTH,
TeMIlepaTypa, CBET, O — OCBeIIeHHs,
BJIXKHOCTb. OCHOBHbIE «Anddy3us BemecTs B Boae TeMITepaTyphl
3aKOHOMEPHOCTH (PacTBOPBI)»,
MPHCTIOCOOMEHHS XKUBbIX | J[pyrxere pacTBOPOB MO IBETKY.
OpraHU3MOB K
AGHOTHICCKIM [IpakTrueckoe 3aHsTHE }
«Jlen mnaBaet B Boje (aiicOepry,
(dhakTopam.
3aMep3aHue BOJIOEMOB)».
[Tpucnocobnenus k
OCHOBHEIM [IpakTrueckoe 3aHsTHE
AGHOTHUECKIM «Jlenq mpu 3amep3anun
(hakTopaM: TemIiepatypa,
BIIQ)KHOCTH U CBET.




pacmmpsercsh (pa3pyleHue
KaMHs (T09BOOOpa3oBaHue),
3aMep3aHue KIEeTOK).
[TpakTHdeckoe 3aHsTHE

«Ily6a» (kyOuKH Jbaa 3aBEPHYTH
B pa3sHbI MaTepua, B3BECUTH).
[IpakTHueckoe 3anaTue
«[TurMeHTh» (MOKHO pa3/ieIuTh
Ha BaTMaHe KpPacuTeNH U3
¢romacTepoB.

[TpakTryeckoe 3aHsATHE

«Kak )XxnBOTHBIE IJIaBalOT B BOJIE»
(OKcIepyUMEHT ¢ TUIETKOM).
HccnenoBatenbckue paboThl
«Bnusame cBera (Temia,
BJIKHOCTH, COCTaBa I0YBbI) Ha
pacTeHus B €CTECTBEHHBIX HIIH
HCKYCCTBEHHBIX YCIOBUAX» (Ha
JIOCTYITHOM

MaTepuaie).

3.
B3aumopneii
CTBHSA
JKHBBIX

OpraHu3Mo
B (4 9)

buotnueckue GpakTopsl.

3aKOHOMEPHOCTH
Pa3BUTHS MEXBHIOBBIX
B3aMMOOTHOILIECHUM.
KosBomntonust (XUIIHUK-
KEPTBA; Tapa3uT-
X035IMH) DBOJIONUS
cTpareruii JoObIBaHUSI
MHILLH.

CouuanbHocTh. Bubi-
BceseHbl. [ lepeuenn
pacTeHUI- BpeIUTENEH.

HccnenoBatenbckas pabora
«Habmronenus 3a
B3aUMOOTHOIIEHUSIMU )KUBOTHBIX
npy JOOBIBAaHUH MTHUIIN
(KOPMYILKH 715 OTHLL, 115
TOPOACKHX MU CEeITBCKIX
KUBOTHBIX ). BeO- kamepbI».
Uccnenosarenbckas pabora
«Pacnipoctpanenue
BUIOB-CHHAHTPOTIOB B HAIIEH

MCECTHOCTH»




4. YenoBek B
JKU3HM pacTeHum
U KUBOTHBIX? (6

)

AHTpONOreHHbIe (PaKTOPHI.
[TpaBaa nu, 9TO IEPBOOBITHBIE
JIIOJIN UM B TAPMOHUU C
npupooil. OJOMalIHUBAHUE U
NPUPYUYEHUE )KUBOTHBIX U
pacTeHui. 3aueM cracatb
BBIMUPAIOLIME BU/IbI, KaK 3TO
nenars. KynbTypHbIE pacTeHUS
U ux aukue npenku. [louemy
BaXXHO UX COXPAHSATh.
PaznooOpa3ue KynbTypHBIX
pPacTeHUI U UX 3HAUYCHUE B
JKU3HM yenoBeka. KpacHas
KHUTA Ballle TEPPUTOPUHU.
Oco60 oxpaHsiemble
TEPPUTOPUH,

3anoBeIHUKU Poccun u mupa.

[TpakTuyeckas padora
«Pa3zHoobpazue
KYJbTYPHBIX PACTEHHUI B
BallleM PErHOoHE.
Hccnenosarenbekas
pabora «BnusHue
AHTPOIOTEHHBIX (HaKTOPOB
Ha pa3BUTHE PACTCHUN B
ropoie/HaceIeHHOM
ITYHKTE».
OKCKypCHs/TIpaKTHIECKast
pabota «OOIIT B Bamem
pEeTrHoHe — yHUKAIbHbIC
00BEKTHI IPUPOIBIY.

5. buocdepa — ogna us3 HccnenoBarensckue Hudposas

JKogormyeckue | BOKHEHIINX 000109ek 3eMin. | paboThl «IKOJIOTHICCKHE | JIaDOpaTOpHs

nuimm (6 1) YTO Takoe «3KOJIOTMYECKUE HUIIA BOKPYT TeOs — Releon mo
HUIIW» U KaK OHU onrcanue (HakTopoB 9KOJIOTHH.
dbopmupyrorcs? OKPY’KaIOILEeH Cpeabl». JaTunku
DopmMUpOBaHKUE 3HAHUH 1O UccnenoBarenbckue BJIA)KHOCTH,
Oropa3zHo0Opa3uIo paboThI OCBEIICHHUS,
JKU3HEHHBIX (OpM, «DeHOoJIOTUYECK1Ee TEeMITepaTyphl
MOBEICHYECKUX HaOJIIOACHUS».
MPUCTIOCOOTICHHIH,
MOTU(UKAITUOHHAS
W3MEHYMBOCTH (Ha 6a30BOM
ypoBHe). PacturenbHbie
c000111eCTBA ¥ UX THUIIBI.
Pa3Butne u cMeHbl
pPacTUTEIHHBIX COOOIIECTB.

Moayabs «OcHOBBI pacTeHneBOACTBa» 7-8 Kiacchl (68 yacos)
Tembl OcHoBHoe conepikanue JlesITeIbHOCTD Hcnosb3oBanue
IKO/JIbHUKOB odopynoBaHust
neHTpa «Touka
pocTa»

Tema 1. Yro-takoe pPacTCHUCBOACTBO: HpaKTI/I‘-ICCKaH paﬁOTa

BBenenue B OCHOBHBIE (DAKTOPHI «Bouka JTuGuxa.

PACTEHUEBOJCT | BBIPAILMBAHUS PACTEHUN.

BO (24) Hcropus pa3Butus

arpOXMMHUYECKUX 3HAHUN
(pabotst M.B. JlIomoHOCOBa,
0. JIubuxa, byccenro, B.B.
Hoxyuaea, K.A. Tumupsizesa,
IT.A. Kocteruena, JI.H.




[TpstHUIIHUKOBA U Ap.).

Tema 2. [IpaBuiia mocTaHOBKH UccaenoBarenbckas
ArpoTrexHM4ecK | arpo’KCIIEpUMEHTOB. pabota «DakTopsl, Hudposas
Hid nabopaTopus
Releon o
3KOJIOTUH.
Jarauku
BJIQYKHOCTH,
OCBEIICHMUS,
TEeMIIepaTyphl
skcnepumeHT (6 | [TocTaHOBKA 3KCIIEPUMEHTOB C | BIHUSIOIINAE HA
)
pacteHusMu. BeiOop TeMsl, mpopacTanue ceMsH (pocT
COCTaBJICHUE TMIOTE3bI, LIEJH U | TPOPOCTKOB)».
3a/1a4 HKCIIEPUMEHTA 110 [TpakTnueckas padora
BBIPAIIMBAHUIO PACTCHUI B «C0op ycTaHOBKU AJIst
KOHTPOJIMPYEMOM cpeJie. BBIpAIIUBaHUS PACTEHUH B
KoHTpoiun, noBTOpHOCTH, KOHTPOJIUPYEMBIX
IIPOBEJICHUE IKCIIEPUMEHTA. YCIIOBUSIX.
[InanupoBaHue IKCIIEPUMEHTA.
OrieHka pe3ysnbTaToB
3KCIIEPUMEHTA.
OcBoeHrE TEXHOJIOTUH
KPYTJIOTOAUYHOTO
BBIpALIUBaHUS
CaJIaTOB U MUKPO3EJIEHHU B
KOHTPOJIHPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.
Tema 3. Posib Bopa. PactBop. BeITsikKA. [TpakTuueckas pabota
XUMHYECKHUX AHWOHBI, KATUOHEI, «CXeMBI TUTATENIbHBIX
3JICMEHTOB B AJEKTPONPOBOAHOCTE U pH pactBopoB. Pacuer 103 Hudposas
naboparopus

NUTAaHUU

pacreHui
(20 u)

pactBopa. Poip xumuyeckux

AJIEMEHTOB B MU TAHUH
pacTeHuH.

[Tonydyenune nuTaTenbHBIX
BEILECTB PACTEHUSIMHU.

Y no6penust: opraHudeckue,
MUHEpAIIbHBIC,
MuKpoOuonoruyeckue. Tursl
NUTaHus pacTeHuil. Bo3aynHoe
Y MUHEpaJIbHOE (KOPHEBOE)
MATAaHUE pacTeHui. Tpancrnopt

yA0OpeHU IS

MUTATEIBHBIX PACTBOPOB).

[TpakTnueckas pabora
«[IpaBuia cMenMBaHUs
yIo0peHuii»
[TpakTuyeckas padora
«IIuTanne pacTeHUM:
TEXHOJIOTHS
MIPUTOTOBJICHHS
UTaTEIbHBIX PACTBOPOB

Releon o xumum.
Hatuuk pH, Bechl,
nabopatopHas
nocyja




MUTATEIbHBIX BEIIECTB
pacTEeHUI: BOCXOMSIIUN U
HUCXOJAIINN TOK. Baxkneime
KaJIniiHbIe, PocOopHbIE U
a30THbBIE YAOOpEeHHUSI, UX
cBoiicTBa. [IpocTeie U cnoxHbIE
ynoOpeHusI.

Poct u pazBuTHe pacTeHUM:
JTanbl OHTOTeHe3a, GaKTopBhl,
BIIMSIIOIIME HA POCT PACTECHUIA:
CBET, I'YCTOTa MOCAIOK,
MUTaHUE,

cyOcTpar.

Oco0eHHOCTH TUTAHUS

JUISL Pa3HBIX KYJIBTYp».
[TpakTuyeckas padora
«MOHUTOPUHT
MUHEPATHLHOTO MUTAHUS
pacTeHu».
[TpakTuyeckas padora
«PacturenbHas
JTMarHOCTHKA.
HccnenoBatensckas
pabota «OteHka
COCTOSIHUSI KOMHATHBIX

pacTeHui, paCTeHUN Ha
LIKOJIBHOM TEPPUTOPHUH,




pacTeHui a30TOM. A30T U €ro
3HA4YCHUE B )KU3HU PACTCHUM.
@DopMBbI a30Ta U UX
IpeBpalleHe B IOYBE.
Ucrounnku dochopa mms
pacTeHus. 3HaUeHUE
docdopcoaepxarmx
COeMHEHUH B KieTKe. Poib
MaKpO3IPTUUECKUX
coeauHenuit pocdopa B
SHEPreTH4eckoM oOMeHe.
Bnusiaue kanus Ha puzndeckue
CBOICTBa MMPOTOILIA3MBbl, HA
(EepMEHTHI YTIIEBOJIOPOTHOTO
oOMeHa, cuHTe3 OeJIKOB U Jp.
Ponp kanus B monepkaHuu
MOHHOTO OanaHca B TKaHsX, B
IpoLeccax caMoperyJsium.
Perynsaropnas u
CTPYKTYpOOOpa3oBaTebHas
pOJIb Kasiblysl. YdacTue B
00pa3oBaHNM KIECTOUYHON
CTCHKH, MOJIeP>KaHUU
CTPYKTYpbl MEMOpaH 1
perynsuus ux
MIPOHUIIAEMOCTH. 3HAYCHUE
MarHusi B MeTaboau3Me
pacTeHuH.

Marnwuii B coctase
xjopoduiia, CX0JICTBO
xJopodusia u reMoraooruHa
KaK CBUJIECTEIBCTBO €IMHCTBA
OpPTaHUYECKOTO MUpA.

Cepa u ero OCHOBHBIE
COEIMHEHUS, KX POJIb B
CTPYKTYPHOI OpraHU3aluu
KJIETKH, yJacTHe B
OKHCIIUTEITFHO-
BOCCTaHOBHUTEIIbHBIX
peaknusax MUKpO3TIeMEHTEHI.
[IpencraBnenus o ponu
MHUKPODJIEMEHTOB B
MeTaboIM3Me pacTeHU.
Oco0eHHOCTH MOCTYIIEHUS
MHUKPO3JIEMEHTOB B PACTCHHSI.
CuHEpru3m 1 aHTaroHMU3M

YCTaHOBKA MPUYHH
MATOJOTUYECKIX
COCTOSIHHH (TIpH
HAJTUYWN ).
HccnenoBatensckas
pabota «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHME PACTEHUN
(cocTaBieHHe pa3IMYHBIX
MTOIKOPMOK)».

3JIEMEHTOB ITUTAHUS PACTCHUI.
PacTurennHass TMAarHOCTHKA U
METOJTbI UICHTH(PUKAITAN
HEJIOCTaTKa/U30bITKA DJIEMEHTOB
MIATAHUS.




Tema 4.
Peryasitopsl
pocra
pacTeHuu.
3ammura
pacrenui (4

)

ITonsTHE O perynsaropax
pOCTa pacTEHHUI.
Crumynsaropsl pocra —
(UTOrOpMOHBI (ayKCHHBI,
rud0epesUIMHbI,
LIUTOKUHUHBI). UHrHOUTOpBI
pocTa pacTeHuil:

1. npuponusie
(abcum3oBast KHCIIOTa U
HEKOTOpbIE (PEHOIbHBIE
BeIlleCTBa (MKyMapoBas,
KOpUYHAsI, CATTMIIMIIOBAs
KHCJIOTHI).

2. CHHTETHYECKHe
(MOp(haKTUHBI, peTap/IaHTHI,
nehonaHThl, JECUKAHTHI,
TepOUITUJIBI).
DOUTOMOHUTOPHUHT M OLICHKA
COCTOSIHMS PACTECHMI.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHHTA.

3anura pacTeHUM OT
BpPEIIUTEIICH: OCHOBBI
onoMerona.

[TpakTuyeckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE
CHOCOOBI MOHUTOPHHTAY.
HccnenoBatenbekast
pabora «BrusiHue
reTepoaykcuHa
ITpakTryeckas padbora
«MHCeKkTapuu: mpaBuiia u
YCIIOBHS pa3BeICHUS
HIOJIE3HBIX HACEKOMBIX).

Tema 5. BonHas, mecuaHast ¥ TIOYBECHHAs IIpakTuueckas pabora CBETOROM U
Boanas, KYJIbTYpBbI, X HPHMeHerme B «KopHeBoe naBneHue». 1udpoBoit
necyaHasi m BBIpAIIMBAaHUU PACTEHUI. ITpakTuueckas pabora MHKDOCKOII
MOYBEHHAasA [IpoBenenue BoIbl B KOPHE U «ITpuroToBneHue ’
KYJbTYPBHI, cTebJie pacTeHUH. IpenapaTa VeI BricOKaMepa
penapara 'y I
X BO)IHI)IfI PEKUM paCTeHHﬁ: METOJIOM CJICIIKA».
NPUMEHEeHue CTpOEHHE YCTHUIL: (PaKTOPHI, HcenenoBaTeabeKme
B BJIMAIOIIMEC HA UX PACKPBITUC U pa6OTLI «Bmusaue
BbIPAIIUBAH 3aKpbITHE. 3HAYCHHE MEXaHU3MA| ycIIOBHIT COepKAHUS
HH PaAaCTCHUU. PEryjsinvn UCIapCHus Bilaru paCTeHI/II\/’I Ha KOJIMYECTBO
®dusunosornsa paCTCHUCM. YCTBUII.
pacrenmii (8 DOTOCHHTE3 — YHUKAJIbHBII TTpakTeckas paGota
q) npolecc pacrenuil. TemHoBas u «DYHKLHOHATbHAS
cBeToBas (pa3bl GoTOCHHTE3A. JMArHOCTHKA PACTEHHUi 110
3HaueHue POTOCHHTE3A TSI AKTUBHOCTH
JKUBBIX OPTaHu3MOB. DaKTOPHI XJTOPOTIIACTOB.
PpOCTa PacTeHHL: BO3NYX 1 Uccnenosarenbekast
aapaum.v TlonzemHoe npIxanue paboTa «Onpe/ienene
pacTeHuii: COCTaB MOYBEHHOTO | y onodymia A u B,
BO3]1yXa, Ta3000MEH. OIIeHKa
I"az000mMeH
pu OECTIOUBEHHOM (boTocUHTETHYECKON
BBIPAIIMBAHUU. aKTUBHOCTH PacTeHUH U Hudposas
nabopaTopus
Releon o

9KOJIOTHH.




(bakTOpOB, BIUSIOIIUX HA
HEey.

[TpakTuyeckas padora
«Anpanusa, COz u Oa.
JIpIxaHue pacTeHumn».
ITpakTryeckas padbora
«/IpIxaHue pacTeHUN:
OLICHKA UHTEHCUBHOCTHU
JIbIXaHUs PACTCHUM U
IUIOZIOBY.
HccnenoBarensckue
pabots! «Bnusinue
croco06a BbIpaIUBaHuUs
(cocTaBa mUTaTENBHON
CMECH, CXEMbl BHECCHH)
Ha pOCT U pPa3BUTUSA
Pa3JIMYHBIX PACTEHUIN.

Jarauku
KHCJIOPOJIa U
YTJIEKHUCIIOTO Ta3a

Tema 6.
KyabTypHBbIE
pacTeHusl.
CoBpemeHHbIE
acleKTbl

ceJIeKIHu
(20 v)

Kak genoBek crajn ucroab30BaTh
pactenust? CBsi3b pa3BUTHUSA
HUBUIM3AIIMN Y€JI0BEKA U
OZIOMaIIHUBAaHUS PACTCHUIA.
JloMecTukarusi.

HacnencTBeHHOCTH U
W3MEHYNBOCTH — OCHOBHBIC
CBOICTBA )KMBBIX OPraHU3MOB.
HN3menunBocTh. Buasl
W3MCHUYHUBOCTD.

I'en —MaTepuanbHbIA HOCUTEID
HACJICICTBEHHOCTH 1
M3MeHUYUBOCTH. HykiienHOBbBIE
KUCIIOTHL. Jlokamu3aius
T€HEeTUYECKOT0 MaTepHaiia B
KJIeTKe. JleaeHune KiIeToK.
Pennukamms [JHK. OcHoBHas
JIOTMa MOJIEKYJISIPHOM
OHOJIOTHH.

Tpanckpunuus. Tpancisanus.
Myrauuu.

D¢ dexT OyTBUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
TE€HETHUYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CITIOCOOBI

Huckyccust
«/lomecTukanus, Bce 1
pacTeHus U KUBOTHBIE,
KOTOPBIE )KUBYT PSIZIOM C
YEJIIOBEKOM UM

OJOMAaITHUBAIOTCS?
MO>KHO JI CUHTATH
TapakaHa 0JIOMallIHEHHBIM
JKUBOTHBIM?.
[TpakTudeckas pabota
«MoudukanoHHas
W3MEHYUBOCTH (JIUCTHA,
HUT'OJIKU C OJHOTO
JIEpeBa)».

[TpakTudeckas padota
«['eH — uHCTpYKIUS 1O
cOopke KJIeTKH (Ha Oucepe
WJIH KOHCTPYKTOPE)».

[TpakTnueckas pabora
«Myranus Ha 6yTepopoae
(J1r060# 00BEKT U3
npeapIayIel paboThl, Te
M3MEHEHHE HHCTPYKIIUU
MNPpUBCACT K U3SMCHCHUTIO
BHCIIIHETO BHUa
00BeKTa)».




COXPAHECHUS TEHETHUECKUX
pecypcoB pactenuii (€X Situ u in
situ).

3nauenue pador H.1.
Basunosa. 3akoH
TOMOJIOTHYECKHUX PSIJIOB.
LleHTpbI TPOUCXOKICHUS
KyJIbTypHBIX pactenui H.M.
Basunosa u I1.M. JKykoBckoro.
OCHOBHBIE METOIbI CEJICKITUH.
I'ubpuauzanus. ®opmel oTOOpA.
OcHOBHbIE HaNpaBICHUS
CEJICKIIMH: YIIy4IllIeHUE
YPOKaHOCTH, YCTOWYUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM

dakTopam.

Ecth I JKU3Hb B
npoOupke?
buoTtexHonorus

KYJIbTYPHBIX PACTCHHM.

Kak uenoBek Moxer
Mou(ULIMPOBaTh pacTeHUs?
I'eHeTn4ecKoOe peIaKTUPOBAHMUE.
CoBpeMeHHbIE TTOIXO/AbI U
JIOCTUKEHUS TEHETUYECKOTO

PCAaKTUPOBAHUA paCTeHHﬁ.

[TpakTuyeckas pabora o
rpynnam «OTKyna Ha
HaIllUX CTOJax
(bPyKTBI/OBOLIH/3TAKI.
ITpakTnyeckas padora
«BrIpamuaem ropox. Kax
IIPOBECTU CKPELIUBAHUE Y
ropoxar.
HccnenoBatenbekast
pabora «BpIpammBanue
pacTeHui B mpoOupKe»
(MO>KHO BOCIIOJIb30BAThCS
pe3ynbTaTaMu
TPEABLTYIIIX
HKCIEPUMEHTOB I10
COCTABJICHUIO
MUTATENbHBIX PACTBOPOB
JUTSl pAaCTEHUH).
[TpakTnueckas padora
«"eHOMHBIE HOKHUIIBI

(MonenupoBanue paboThl
cuctembl CRISP-Cas)».

Tema 7.
PacTuTenbHa
Sl MPOAYKIUA
(84)

Hanzemubie u moa3eMHEBIE
oprausl pactenuit. [loGer n
BUIOM3MEHEHHBIN T00er
pactenuii. CriocoOsI
Pa3MHOKEHHSI pACTEHUM.
[TonsTHE O KadecTBE
MPOJIYKTOB MTUTAHUS.
[Tpo6rieMbl KOHKYPEHITHH
OTEUECTBEHHBIX ITPOTYKTOB
MUTaHUS C UMIIOPTHBIMH.
JlorucTtuka J0CTaBKHU U
CpelcTBa COXpaHEHUs
MIPOJIYKTOB MTUTAHUSI.
Mukpo3eneHb: 0JIe3HOCTh U
TEXHOJIOTHSL.

XUMHUYECKUI

aHaJm3

MPOIYKLIHH.

OCHOBEI

CIEKTPOPOTOMET

pumn.

[TorenunomeTpus

Xpomarorpadus.

[TpakTnueckas padora
«IIpenenbHO 1OMyCTUMBIE
kouneHTpanuu (I1I1K) u
METOJTI KOHTPOJIS
0e30macHOCTH
PaCTHTEIHHBIX IPOAYKTOB
MTUTAHUS.
UccnenoBarenbckas
pabota «O1eHka KauecTBa
BBIPAIICHHOU
MUKpO3eJIeHn» (JIn6o
CBOs1, OO U3 MarasuHa).
[TpakTudeckas pabota
«MeToabI OILIEHKU
KauecTBa PaCTUTEILHOMN
MIPOYKIINH: XPaHCHHE U
COXPaHHOCTh
MTUTATEIILHBIX BEIICCTBY
(mo mocTynHOMY
000pyI0BaHUIO).
UccnenoBarenbekas

JlaboparopHas
10Cy/1a, PEaKTHBHI




pabora «Onpezenenue
BuTamuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUIO/IaX Ha Pa3HOM CPOKE
(cmocob6e) XxpaHeHUsY.

Moayab «buorexnosorusi» 7-8 kiaaccol (68 yacon)
Tembl OcHoBHOE JesiTesibHOCTH HUcnonb3zoBanue
coaepikanue IIKOJbHUKOB 000opy10BaHMS LIEHTPa
«Touka pocra»
Tema 1. Hownsttue ITpakTnyeckas padora [(CBETOBOM MUKPOCKOIL,
Bbuorexn OHMOTEXHOJIOTHH. 3a4eM «ITpumeps LI POBOI MUKPOCKOTI,
oJIorusl YeNIOBEK
y TIPUMCHCHIA BUICOKAMEDa,
(4 'l) 6I/IOTCXHOJIOFI/II/I, B UEM OHOJIOTHUYECKUX
MUKPOTIpEnapaThl

UX MPEUMYIIECTBO
nepe XUMHYSCKUM
cuaTe30M. OCHOBHEBIE
01MO000BEKTHI
OMOTEXHOJIOTHH:
POMBIIUICHHBIC
MHKPOOPTraHU3MBl,
KJIETKH M TKaH!
pacTeHHM, )KUBOTHBIX U
YyeJI0BeKa,
OMOKaTaIN3aTOPBI.
Ceoipbe 1151 OnocuHTE3a
U OLIEHKA €T0
OMOJIOrTYECKOM
LIEHHOCTH.

OCHOBHBIE UICTOYHHUKHU
yriaepoja, a3oTa,
docdopa,
MHUKPODJIEMEHTOB.
HccnenoBanne HOBEIX
UCTOYHUKOB CHIPbSI
(BKJIFOYAst BOIIPOCHI €T0
npeBapUTEeILHON
00paboTKm), pa3padoTKa
HOBBIX IMUTATEILHBIX
Cpell, B TOM YHCIIe
BKJTFOYAIOIIUX
OMOCTUMYISTOPHI U
JPYTHUE 3JICMEHTBI
yIpaBJICHUS U
ONTHUMHU3ALMHI
MPOLIECCOB
OouocuHTe3a. MeToabl
ONTHMU3ALINH

MUTATCIIBHBIX CPE.

00BEKTOB B TBOEH
SKUZHN.




Tema 2.
Muxpoomno
Jgorus (12

)

[Tonoxenue
MIPOKAPUOTOB B
CUCTEME
OpPraHUYECKOT0 MHpA.
Crpoenue
OakTepuaIbHOU
KIICTKH.
Knaccudukanmst
OaxkTepuil.
Mopdomorust
Oaxrepuii. [IpocTsie u
CJIOKHBIE METO/IbI
OKpAITUBaHUS
OakTepui.
dusnonorus
OakTepuii: MUTaHUeE,
JBIXaHUE, POCT U
pa3MHOKEHUE.
3HaAKOMCTBO C
JIOMeHOM Apxeu
(9KCTPEMO(PHITBHOCT,
0COOCHHOCTH CTPOCHUS
KJIETKH).

[TpakTuka.
JlaGopatopHas pabora
«DHUKCUPOBaHHBIC
Ipenaparsl
OakTepuil.
Onpenenenue
bopmbI
IIPEUIO’KEHHBIX
KYJIBTYp
MHUKPOOPIaHU3MOB,
UCIIONIB3Ysl IIPOCTON
METOJ OKPACKH».

JlaGopaTtopHnas pabota
«OrnpeneneHue Tumna

CaeTtoBoit
MHUKPOCKOII,
nudpoBoi
MHUKPOCKOII,
BHJIEOKAMepa,
MHUKpOIpenaparsl

MosouHokucnoe u
CIIUPTOBOE
OpoxeHue.
®oroTpodHbIE U

XeMOoTpo(dHbIE OaKTepuu.

Kunertnueckoe
OMnHcaHue mnpoiiecca
pocrta
MUKPOOPTaHU3MOB.
DKCTOHEHIMANbHAS
MOJIeJIb POCTa.
Kunernka rudenu
MUKPOOPTaHHU3MOB.
[TaToreHHsie 6akTepun.
Yymnas

MaJI0vKa M YepHast
CMEpTh,

0O0TyHM3M, CTOJOHSIK,
TyOepKyIes.

HcTopust 60pbOBI ¢
OaxTepraIbHBIMU
UHQPEKIUSIMHU.

Bolina 6€CKOHEUHOCTH:
AHTUOUOTHKY MPOTUB
OakTepuii.
MexaHu3MbI neicTBU
AHTUOMOTHKOB.

KJIETOUYHOM CTEHKHU
MCTOJOM OKpalllMBaHUA

no I'pamy» (mipu
HaJINYUU PEaKTHUBOB).

JlaGopatopHas pabota
«IIpurorosienue

NPYKA3HEHHBIX
npenaparos
MOJIOYHOKHCIIBIX

OakTepuiiy.
JlaGopaTtopnast pabota

«[ToceB cMbIBa € PYK Ha
yamku [letpu».

JlaGopaTtopHast pabota
«BrIgenenne uncTon

KYJIBTYpbl OaKTEpHil.
Meron pa3BeneHui.




Me:xxknerouHas
KOMMYHHUKAIH
Oaktepuii. YyBCTBO
KBOpyMa.
[Tpumenenue GaxTepuii
YEJIOBEKOM.
Kunernueckoe
onucaHue OMOCUHTE3a
MIPOJYKTOB
MHUKPOOPTraHU3MaMH.
baxrepun,

KOTOPBIE MOTYT
paznaratb

TJIACTHUK.
MHuKpOOpraHu3Mel B
arpoOMOTEXHOIOTHH.
HckyccTBeHHBIE
accoruanuu
pacteHuii ¢
MHUKpPOOPTraHu3MaMU

MeTo4 MCTOLIAIOIIETO

HITPUXAY.
JlaboparopHas paboTa
«Mopdosorudeckas

XapaKTEPUCTUKA
BBIZIEJIEHHON YUCTOU
KYJIbTYPBI:

XapaKTEPUCTHKA
KoJIOHUH, (hopma
OakTepui, TUII
KJICTOYHOM CTCHKI.

JlaGopaTtopHas pabota

«CpaBHeHue pocTta
MHUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
JI00aBICHUS
AHTUOHOTHKOBY.
HccaemoBaTenbckas
pabota «llouck
MUKPOOPTaHU3MOB
00J1aIaroInX
AHTArOHUCTHUYECKOH
AKTUBHOCTBIOY.
HccaemoBaTenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepHit,
HCCIIEAOBaHUE X

AKTHBHOCTH.
UccaenoBarenbckas
pabota «Briaenenue
OakTepuil MOJIE3HBIX
JUISL PACTEHUIN.

Tema 3.

Jykapuornye
CKHe
OPraHu3Mbl B

[1necueBbie rprObI
MIPOAYLICHTHI

Ouoornyecku
AKTUBHBIX BEIIIECTB
OO1m1ast XapakTepuUCTUKA

JlaGopaTtopHast pabota

«[Toncuer KIIETOK

JIPOKKEN B KaMepe

CBeTOBOM MUKPOCKOT,
1 poBOi MUKPOCKOII,
BUJIeOKamepa,
MHUKpOTMpernaparsl,
nabopaTopHas rmocya




OMOTEeXHO0JI0TH
"

(mj1ecHeBbIE
rpudbl,
JIPOAKH,

BOJIOPOCJIN)
(12 v)

JIPOKIKEN
CaxapoOMHUIIETOB.
Hcropus
UCTIOJIb30BaHUS
JIPOXOKEN B
TPaJULIMOHHOM
OMOTEXHOJIOTHH.
TexHonOrMU BUHOAETHS
u

XJIeOOTICUCHUS,
CHEIHAIM3UPOBAHHBIC
pacsl

Ipoxoken. Merabonusm
JIPOFKIKEN.

Peakuusa cnuproBoro
OpO>KECHHUS.

[TomyueHnue BTOPUYHBIX
MeTabO0JIUTOB B
npoxxkax. [dpoxokn

KaK IPOJTYIICHTHI
OMOTOILIHB.

[Tonyuenue neneBbx
OeJIKOB B

TPOKIKAX.
OcobenHoctu
BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOXKEHUS
y

TPOAOKEH, 3HAUCHHE
U3yUCHUS

MHUTO3a U ITATOKHHE3a
JUIst

ONITHMH3AIHH TIPOIIECCOB
KYJIbTUBHPOBAHUS
TPOKIKEBBIX

[ITAMMOB, TOHUMAHHUS
PUYHH

MaTOTEHHOCTH JIPOXKKEH
U rpuboB,

MOMCKa MUIIIEHEH
GyHrUIUA0B U
pa3paboTKH HOBBIX
JIeKapCTBEHHBIX
MperapaToB.
Bonopocnu —
NIEPCIIEKTUBHBIN
00BeKT st
MIPOM3BOJICTBA OeKa U
YIIIEBOJIOB.
buorexHonornueckue

I'opsieBay.
JlaboparopHas pabota
«O0HapyxeHue
HPOAYKTOB CIIUPTOBOTO

OpOKEeHUSI: ITUIIOBOTO
CIUPTA U YTICKUCIIOTO

razay.
JlaGopaTtopnast pabota

«HaoOmronenue
Pa3MHOKCHHS

JPOOKEBBIX KIIETOKY.
[TpakTnueckas padora

«[lonyueHnue TBOpOTa U
Ke(upa Ha OCHOBE

MOJIOYHOKHCIIBIX
OakTepuii».
[TpakTryeckas padora

«OcHOBHBIE BUIBI KBaca
U X XapaKTePUCTUKA»

«/Ipoxku n
MOJIOYHOKHCIIBIE
OakTepuu,
IIPUMEHSEMBbIE JUTS

IIPOU3BOJICTBA KBAacay.
[TpakTryeckas pabora

«CpaBHUTENBHBIN

AHaJIN3 pa3BUTHUA




METOJIbI OUYUCTKHU
TBEP/IBIX,

KHUJIKHX OTXOJIOB U
ra3o00pa3HbIX
OTXOJIOB ITPOU3BOJICTB.
Crounblie

BOJIbI. CXEMBI OYHCTKH.

JPOXKEH B a9pOOHBIX U
aHAIPOOHBIX
YCIIOBHSX.

[TpakTnueckas pabora

bruopuiabTpsl, «MeToapl OLIEHKH

A’POTEHKH,

METAHTEHKH, OKCUTEHKH. | CBOMCTB

AKTUBHBIN WI U XJI€OOTEKApHBIX

BXOJISIIIIUE B HETO

MHUKPOOPTaHU3MBI. JPOIKIKEH.

Hcnons3oBanue

Boziopocieii B ounctke | OcobennocTu

CTOYHBIX

BO/I. MIPUMEHEHHUS
MIPECCOBAHHBIX,
CYILIEHBIX U
MHCTaHTHBIX
JIPOFKIKEN.
HccnenoBarenbekas

pabota «BnusiHue
(U3NKO-XUMHUYECKIX
(bakTopoB Ha
KayecTBO
OMOTEXHOJIOTHYECKON
npoayKIuu (KBac,
kedup, coIp, xj1ed u
Ip.)».
Hccnenosarenbekas
pabota «BnusHue
(UBUKO-XUMHUYECKHIX
(bakTOpOB Ha pocT
BOJIOPOCIIH
(Chlorella

vulgaris)».




Tema 4.

HacnencTBeHHOCTE U

[TpakTruyeckas padora

CBeToBOI1 MUKpPOCKOTI,

HacnencrBen I/ISMCH‘II/IBOCTBv— «MonupuxanuonHas LM POBOii MHKPOCKOII,
Hasl OCHOBHEIE CBOMCTBA
W3MEHYUBOCTH (JIUCTHS, BHIeOKAMEDA
HH(])OpMaIII/IH JKMBBIX OpTraHHU3MOB. UTOJIKU C OJHOTO
(8u) N3menunBocTh. Busl nepesa)y.
M3MCHIUBOCTD. 5 I[IpakTuueckas pabora
I'en —maTepuanbHbIil «T€H — HHCTPYKITHS TI0
HOCHTEIb c6opke KIIeTKH (Ha
HACJICICTBEHHOCTH 1 Gucepe mH
M3MCHYHUBOCTH. KOHCTPYKTODE)».
HyxknennoBbie
[TpakTrueckas pabora
KUCJIOTEL.
«Myrtanus Ha
Jlokanuzanus .
OyTtepOpone (rodoi
TCHETUUECKOrO
00BEKT M3
Marepualia B KJIETKE. HpesUTyIe paGoTH
JleneHue KIETOK. er:e I/I3MzHeHI/I£ i
Pennukanms JJHK. HHCTDYKIIH IDHBEIET
OcHoBHas JJorMa PYyK p
N K U3MEHEHHUIO
MOJIEKYJIIPHOM
BHEIIIHETO BUJIA
OHOJIOTUH. 5
'BEKTA).
Tpanckpunuusi. 00%ekTa)
Tpancisanus.
Myranuu.
Tema 5. [Tonoxxenue BupycoB B | IIpocmotp
Bupycosiorusi | CHCTEME OPraHHYECKOroO | JOKYMCHTaIbHOTO
(6 u) mupa. CTpykTypa u ¢uibMa o BUpycax.

XUMHUYECKHH cOCTaB
BUPYCOB.
Knaccudukanus
BHUpYyCOB. Penponykuus
BUpYycOB. Bupycsi -
BO30OyAMUTENN
UHQEKIIMOHHBIX
6one3Helt. OHKOBUPYCHI.
bakrepuodaru:
CTPOEHHE,

[TpakTryeckas padora.
«Merton pa3BeaeHUI.
[TpakTrueckas padbora.
«TutpoBanue
OaxkTepruodaroy.

CBOMCTBA, IPUMEHEHUE.
Buonornueckue MeTo b1
60pbOBI ¢ BUpYCaMHL.




Tema 6. OCHOBBI T€HHOI [TpakTryeckas pabora
I'ennas HHKeHepur. Bektopa. | «3uponykneassl
MHKEHep Cneunduyeckue pectpukiuu (pabota ¢
ud " (dbepMeHThI OaKTEpHiA. HYKJIEOTHIHBIMH
OHOTEXHO buorexnonorun [OCJIEI0BATEIbHOCTSIMHU
Jorum (8 HPOAYKIIHH OCITKOB B Ha Gymare)».
1) OakTepHaTbHBIX [IpakTuueckas pabora
KylIbTypax. . «I"eHHBIE HOKHULIBI -
JlocTrKeHus TeHHOH CRISPR/Cas
OMOTEXHOJIOTHU. Gymare)»
CRISPR/Cas —
Hrpa-guckyccust:
CHCTeMa aJJallTUBHOTO B .
uMMyHHUTeTa Oaktepuii | «PPMIPaN IPaHT HA
u apxeil. TMO. cozganue ['MO».
MeTobl OTy4YEeHUS
I'MO.
Tema 7. HomecTukanust JHuckyccus
Buotexno OCHOBHBIX JIOMAIIHAX | «J[OMEeCTHKALWSI, BCE JIH
JIOTMH B JKUBOTHBIX, pacTCHHUS U JKUBOTHBIC,
’KHBOTHOB COBpPEMEHHBIC KOTOPBIE KUBYT PAIOM
ojacrie (8 9KCIEPUMEHTBI 110 C YEJIOBEKOM UM
q) JAOMCCTUKALUHN OJIOMAaIIIHUBAOTCA?
’KUBOTHBIX (JIUCHIIA, MO>KHO 71 cYHUTaTh
HOpKa U 1p. — TapakaHa
SKCIICPUMCHTBI OJJOMAalITHEHHBIM
HAayYHOU IIKOJIBI YKUBOTHBIM?».
akajiemuka bernsesa). [TpakTuueckas pabora
CoBpemMeHHBIE METOMIBI B| (M eTomiKa
KUBOTHOBOJICTBE! KIIOHHPOBAHHSL
TpaHCIITTAHTallUsA (MOIeTUpOBaHHE Ha

YMOpPUOHOB, XUMEPHbIE
KUBOTHBIE,
KJIOHHPOBaHHE.
OcHoBHBIE 60JI€3HU
KUBOTHBIX U POJIb
HaTOr€HHBIX
MHUKPOOPTaHU3MOB H
Napa3uTOB B Pa3BUTUU
3a0osieBaHU
JIOMAIITHUX KUBOTHBIX
¥ OCHOBHBIX Mepax
060pbOBI C HUMU; POJIb
TIOJIE3HBIX
MHUKPOCUMOUOHTOB B
OpraHu3Me KUBOTHBIX.
[TonoxurensHOE U
no0o4Hoe
(oTpunaTenabHOE)
BO3JICHCTBUU
AHTUOMOTUKOB HA
OpraHM3M B XO[Ie
JICYCHHSI ’KUBOTHBIX;

Oymare).

[TpakTudeckas padota
«CocraBieHue paloHa
MMUTAHKS JKHBOTHOTO,
pacyeT pacxoJioB Ha
CoJIep>KaHue.
UccaenoBarenbckas
pabota «OrneHka
KadecTBa MOJIOYHOM
MIPOTYKITHI.




IeIU U 3a7a4n
BETEpUHAPUH.
buorexnonorus
KOPMOBBIX IPEMapaToB.

Tema 8. OCHOBHBIE METO/IbI [TpaxTrueckas pabora
buorexHo CEJIEKLINU. «BpIpamBaeM ropox.
JIOTHH B I'mOpunnzanus. @opmel | Kak npoBectu
pacTeHueB orbopa. OCHOBHBIE

0/ICTBe HaIpaBJICHUS

(10 u) CEJIEKIIMM: YIYUIIEHUE | CKpELIMBaHUE y

YPOXKanHOCTH,
YCTOMYUBOCTH K
OMOTUYECKUM U
abUOTHYECKUM
(dakTopam.
OcHOBHBIE TOAXO/BI
CEJIeKLIUU U
OMOTEXHOJIOTHH
KYJIBTYPHBIX
pacTeHui,
['ubpuau3anus,
OTJIaJICHHAs
rudpuan3anus,
UCKYCCTBEHHBII 0TOOp,
reTepo3uc,
TpaHchopmanus,
MyTareHes,
TEHETUYECKOE
pEeIaKTHPOBaHUE).
HcTopus cenexuuu B
Poccuu n

MUpE, UCTOPHSI Pa3BUTHS
BAKHENIIUX COPTOB
KYJIbTYPHBIX
pacTeHuH.

Kaxk yenoBek Moxer
MOAUPUITIPOBATH
pacrenus’?

I'ennas nH>xeHepus
pactenuii: Yro
TaKoe reHeTHYecKas
UH)KEHepus
pactenuil. TpancreHHble
pacTeHus..

Mertoibl mOJTy4eHus.
O6pazoBanue

ropoxanr.
[TpakTnueckas pabora

«["eHOMHBIE HOKHUIIBI
(MozmenupoBaHue

paboOTHI CHCTEMBI
CRISP-Cas).
HccnenoBarennckas
pabota «BeipammyBanue
pacTeHuii B IpoOUpKe»
(MOKHO
BOCIIOJIb30BaThCS

pe3ysbTaTaMu
MPEIBITYIINX

SKCIICPUMCHTOB 110
COCTaBJICHUIO
IUTATCIIbHBIX

pacTBOPOB ISt

pacteHuil).




OILyXOJIEH y PACTCHUM.
ArpobakrepuanbHast
tparcdopmarus: Ti-
T1a3MUJIbL.

I'ensr T-JIHK.
MonekysipHO-
TreHeTHYEeCKUe
MEXaHU3MBI
TparchopMaIum.
I'eneTnueckoe
peaaKTUpPOBAHUE.
CoBpemMeHHbIE
MOAXOMbI U JIOCTHXKCHUS
TEHETUYECKOTO
peaKTUPOBAHUS
pacTeHuH.

Ectb 1 xu3Hb B
npooupke?
buorexnomorus
KYJIbTYPHBIX
pacTeHuH.

Moayab «MosiekyJisipHble 0CHOBBI pu3noiorun U papmakoaorum» 9 kiacc (68 yacon)

MakposneMeHTBI: IPOLEHT
coJiepKaHusl B OpraHu3Me,
BBITIOJTHSIEMAsT (DYHKITHS,
coJiepKaHue B TPOJIYKTax
mutanus. Ca2+ -
CBsI3BIBAIOIUE OETKH,
JIETTOHUPOBAHKE KAJTBITHS,
peryisiuus ypoBHs Kajablus B
OpraHu3Me: TOPMOHBI ITOYEK.
Mg — ctpoenue xmopoduia,
€ro akTHBaLUs COJIHEUHON
SHEPrUEH.

MUKpPO3I1EMEHTBI: B KAKUX
MOJIEKYJIax coJiepiKarcs,

IIPOAYKTaX).
ITpakTryeckoe 3aHsTHE
«KauecTBeHHBIE peaknn
Ha OpraHUYEeCKue
MOJICKYJIBD».
ITpakTryeckoe 3aHsTHE
«IeHaTyparus OeIKoB»
[IpakTHueckoe 3aHsATHE
«3y4eHne akTUBHOCTH
aMMJIa3bD».
IIpakTrueckoe 3aHsTHe
«/Inanu3 (knerouka
Tpayoe)».

Tembl OcHoBHoE coepraHue HesitesibHOCTH HUcnoab3oBanue
HIKOJIbHUKOB o0opynoBaHus

neHTpa «Touka
pocray

Tema 1. BBenenue. buorennsie UccnenoBatensckas pabora | JlaboparopHas

®usnonoruy| eMenTsl: opranorensl: O, C, | «KonudecTBeHHas OlleHKA nocyzaa u

eckasi N, H. AxktuBHbIie hopmbl coJlepKaHus o0opyoBaHue

xumus (20 | KUCIIOpOJIa, UX NOJIyYEHHUE, MHKPOIJIEMEHTOB WIH

q) HEeHTpamu3alus. BUTaMUHOB B ITUIIICBBIX




BBITIOJTHSIEMAsT PYHKIIHS,
COJIepKaHUE B IPOIYKTAX
nutanud. IlocaencTBus
epe03upOBKU
MHUKpO3JIeMeHTaMu. Fe —
YCBaWBaEMbI€ THUIIbI
COEIMHEHUM XKee3a.
['emonpoTenHspl, reMOIIMaHuH,
uUTOXpoMbl. Cu — yCBOCHHE U
TPAHCIIOPT MEJIN.

benku, conepxkamiue Mep.
[Taronoruyeckne CUHIAPOMBI
Menke u Bunbcona,
CBSI3aHHBIE C META0O0IN3MOM
MeEIH.

TokcHuYHBIE 37IEMEHTBI
[lepuoanueckoii CUCTEMBI JJIs
opranusma. Binusinue
HEJI0OCTaTKa MaKkpo U
MHUKPO3JIEMEHTOB Ha KUBBIE
OpraHU3MBI.

XKupsl. 3a0oneBanus YenoOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KHUPOBOTO OOMEHA.

JAuCIunuaeMum.

YrneBoasl. 3a0oneBaHus
YeJI0BEKa, CBSA3aHHBIE C
HapyLIIEHUSIMH YTJIEBOJIHOTO
obmena. CaxapHblil 1uader.
benku. Ctpoenue. 3aboneBanust
YEJI0BEKa, CBS3aHHBIE C
HapyLIeHUSIMU OEIKOBOTO
obMeHa. DyHKIIUU OETKOB.
DepMEHTHI.

Mexanusm aeiictBusi. Kiaccobt
(hepMEeHTaTUBHBIX PEAKITUH.
KodepmeHnTs.

Butamunsb! )xupopacTBOpUMBIE,
BOJIOPACTBOPUMBIE.
[IpeBpaiienue




BUTaMHUHOB B aKTUBHBIC
(bopMBI KOPEPMEHTOB.
ABuTaMrUHO3bl. OCHOBHBIE
THUTIBI META0OJTMIECKHIX
peakuuii. buosnepretTnyeckue
npoueccsl. ['nkonus. Luki
Kpe0ca. Ilens nepenoca
31eKTpOHOB. OKHUCICHUE
XKUPHBIX KucaoT. Katabonuzm
AMUHOKHCIIOT.
['mrokoHeorenes.

CuHTe3 yrieBo10B, OCIKOB,
XKHUPOB. MeTabonuTH4eckue
3a00JIeBaHUsI.

[IpakTuueckoe 3aHsTue:
«pEIICHHE 33]1a4 Ha
SHEPreTHYECKU 0OMEH»
Knerka. ITonsitue

MeMOpaHbl. OyHKITUN
MeMOpaH. Bus

TPAHCIOPTA B KIIETKY.
MemOpaHHBIE OPTaHOU/IBI.
3a0oneBaHus CBA3aHHBIE C
HapyleHueM padoThl
MeMOpaHHBIX OpraHelI,
00JIe3HU HAKOTUICHUSI.

Tumbl KOHTAKTOB MEXKIY
KJIETKaMU. 3HaueHue
MEXKJIETOYHOH KOMMYHUKAITHH
JUTSI 3JTOPOBbSI OPraHU3Ma.

Anpo. YpoBHH ynlakOBKH
XpOMaTHHA. XPOMOCOMHBIE
tepputopun. HememOpanHbie
OpraHOU/IbL.




Tema 2. OcHoBHbBIC BEXU HpaKTqucxaﬂ paGOTa
Mouexy. pasBUTHUA «Boinenenue JIHK u3
sipHas MOJIEKYJISIPHOM OaHaHa.
omnoJioru ouosiorum. TTpakTHYeckas pabota
1 (20 1) Hyxennosbie «Mopens JJHK- opurammy.
KHUCJIOTBI.
[TpakTuyeckas padora
OCHOBHBIE IPUHLUIIBI
«Onpenenenre KauecTa
cTpoeHus. MaTtpuuHbie
npenaparos /JJHK ¢
cuHTe3bl. Perumkanms —
MTOMOILBIO
OCHOBA KJIETOYHOTO JCJICHHUS.
CHEKTPOPOTOMETPUI
[IpuHUUIIBI peTTUKALIIH.
(Tpu HATTUYHH
Mytauuu. YTo BbI3bIBaET
00opyIoBaHuUs).
n3meHeHus B crpoenuu JJHK.
[TpakTuyeckas padora
[IpuHuuMne! penapanuu.
«PeminkaTuBHAas MallIMHA
Tpanckpumus.
I'eneTnueckuii Kox. (urpa-
Tpaucnsiuust. Opranuzanus
reHoMa BUPYCOB
[IpoTuBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBI UX JCUCTBUSI.
Opranu3zanus reHoma 6aktepuit
AHTHOaKTEpUATHHBIC JIEMOHCTpALIHS)».
IIperaparsbl.
Opranu3zanus renoma sykapuot | [IpakTuueckas pabota
I'eHOMHOE pegakTUpOBaHUE. «[111P (Mmonenpb
aMITU(UKaIUs Ha
Oymare)».
[TpakTudeckas padota
«Cuna nmpomMoTopay.
[TpakTrueckas padora
«Pemenue 3am1a4d Ha
TEHETUYECKHUI KOJI».
[TpakTudeckas padota
«DoauHT OEJIKOBY.
HccnenoBarenbekas
pabota
«PacnpocTtpanenue
AHTHOMOTHUKOPE3UCTEHT
HBIX OaKTEepHii».
[TpakTudeckas padota
«Pabota B
COBPEMEHHBIX
TeHeTHYECKUX 0azax
naHHbIX. [IpoBenenune
In silico ananuza
MOCJIEAOBATEIILHOCTEN
TEHOBY.
Tema 3. ITonsiTHE O NEKApPCTBAX. Hccnenosarenbekas




dapmakoJio
rust

(28 v)

[TpuHLIMTIBI
MOAX0/Ia K TIOUCKY HOBBIX

JIEKApCTBEHHBIX CPE/CTB.
CKpUHUHT U €r0 METO/IBI.
ITytu BBenenus JIC.
dapMaKOKHMHETHKA
JIEKapCTBEHHBIX

BeliecTB. BecacriBanue
(abcopO1us) TeKapCTB.
OcHoBHbIE

MEXaHU3MbI BCAChIBAHUSI.
TpaHcHoOpT JIEKapCTBEHHBIX
BemecTB. ['eHbl U O€NKKN MepBOit
(a3e1 OmoTpaHcHopMaIIH.
[Tyt

BBIBEICHUS JICKapCTB U3
opraHusma. DKCKpeuus u
snuMuHaIus. ['eHbl 1 Oenku
BTOPOH (ha3sbl
onoTrpanchopmanmm.
dapMakoarMHaMHUKa. [ 1aBHOE U
no0o4YHOE, pe30pOTUBHOE
MECTHOE, NPSIMOE, HETIPAMOE U
pedrekTopHOe AeiCTBHE.
Bunn B3aumoaencTBus
nekapctB. CUHEPTU3M U
AQHTaroHU3M IIPH COBMECTHOM
NEHUCTBUU JIEKAPCTBEHHBIX
BEILIECTB, UX PA3HOBHUIHOCTH
TpancmemOpaHHbII
CUTHAJIUHT.

Tunel KIETOYHBIX PELIENTOPOB.
MeMOpaHHBIE: HOHHBIE
KaHaJIbl, KATATUTUYECKUE U
conpspkeHHble ¢ G-Oenkamu;
BHYTPHUKJIETOYHBIE!
[ATOIIA3MAaTUYECKHE U
sinepHble. MeXaHu3Mbl JIMTaH /-
PEIEenTOpPHOTrO
B3aUMO/ICHCTBUSI.
CeneKTUBHOCTD
(M30MpaTENbHOCTH) IEHCTBHS,
CBS3b «XMMHYECKasi CTPYKTypa
— ¢apmakonoruveckas
AKTUBHOCTH BEIIIECTB)»
dapMaKoIOrH4ecKoin
MOJYJIALIMYA CHHAITHYECKON
XOJIMHEPTUYECKOU IepeauH.
MonekynapHbIid MEXaHU3M
JEUCTBUSA U
(hapMakoJIOTHUECKHE CBOKWCTBA

pabota «JKkcrepuMeHTa

10 ONPEAETICHUIO
TOKCHUYHOCTH BEILIECTB
Ha apTEeMUTUSIX .
[TpakTrueckas pabora

«Kapra sxcnipeccun
10 aMHHOBBIX U

CEepPOTOHUHOBBIX
PELENnTOPOB B MO3Ie
MBIIIIET .

HccaenopaTenbckas

pabota
«IloBemeHUeCKIE TECThI
Ha pbiOKkax Danio rario.
CBerno-TeMHas

KaMmepay.
UccaenoBarenbckas

pabota
«[loBeneHueckue Te Ha
peiOkax Danio rario.
OTKpbITOE TTONIEN.
Uccnenosarenbckas pabora
«[ToBeneHueckue TeCThl Ha
prIOKkax Danio rario.
CraiiHO€ OBEJEHUEY.
[TpakTnueckas pabora
«BnusHue anpenanrHa Ha
CepJIeYHbIE COKpAILEHHS
(mporpammHOe
obecrieyeHne)».
[TpakTryeckas pabora
«['ucronornyeckue
npenapaTrsl UIMMYHHOM
CHCTEMBI».

[TpakTryeckas pabora
«['ucronornyeckue
MpernapaTbl HEPBHOMU
CHCTEMBI».CThI




M- XOMUHOOJIOKATOPOB,
TaHTJINO00JIOKATOPOB U
Kypaperno1o0HbIX CPE/ICTB.
®apmakosoruyeckas
peryssums akTUBHOCTU
aJpEHEePru4eCcKOro CUHaIca.
AZIpeHOMUMETUKH,
a/IpeHO0JI0KATOPHI,
CUMITIaTOJIUTHUKH.
MonekynspHas hapMaKoIorus
aHTHAJUIEPIUUECKUX CPEACTB.
['ucTamuHOBBIE peLIENTOPHI:
THUIIBL, MOJIEKYJIIpHAs
OopraHu3anus.
Crabwiuzaropsl MeMOpaH
TYYHBIX KJIETOK:
MOJIEKYJISIPHBII MEXaHU3M
JeNCTBHS, 0COOEHHOCTH
KJIIMHUYECKOTI0 IPUMEHEHMUS],
TOYKHU MPUIIOKEHUS JEHCTBUS
WHTHOUTOPOB JIUITHTHBIX
MEIUaTOPOB.

Mexanu3m nercTBUs U
IIPUMEHEHUE IIPENapaToB,
CTUMYJIUPYIOUIUX POLECCHI
MMMYHUTETA.
dapmakosornyeckas
XapaKTepUCTHKA
UHTEPJIEHKNHOB: TIOJTy4EHHE,
MEXaHU3M JACUCTBUS,
npuMeHeHne. OCHOBBI
naTto(U3nOJIOTUH
ocTpoazoBoro oTBeTa,
Meaualus BOCHAJICHHUS.
MonexyIapHbII MEXaHU3M
MIPOTHUBOBOCTIAJIUTEIHHOTO
JNEUCTBUSA
IIIIOKOKOPTUKOCTEPOHIOB,
HECTEPOUHBIX
MIPOTHUBOBOCTIATUTENbHBIX
cpencts. [lonsaTue o Hapko3e u
HapKO3HBIX Mpernaparax.
KreTouHslil 1 HEpBHBIN
HapKo3.

dapmMakosoruueckas
XapaKTePUCTHKA OTJEIbHBIX
TPy HAPKO3HBIX CPEJICTB.
ITocnemoBaTeIbHOCTE IEUCTBHS
Ha [IEHTPAJIbHYIO CUCTEMY.
DU3HOTOTUYECKHUM COH; (ha3bI
cHa. Buael Hapy1ieHuii cHa
[lonsiTHE O MEAMKAMEHTO3HOM
CHE U CHOTBOPHBIX Ipernaparax
(TUTTHOTHKAX).
MounekyJsspHbIe




ACIICKTHI

HOIIMILIETILINH.
OrnuartHbie

peLenTophl, ux

THUTIBL

DOHKehanTuHbl ¥ SHIOPPUHBI -
9H/IOTCHHBIE JINTAH bl

ONMMUATHBIX PELIETITOPOB.
AHTHUIICUXOTHYECKOE JIEHUCTBUE,
BIIUSIHUE Ha (PYHKLIHIO
3KCTpanvMpaMHUIHON CUCTEMBI,
SMOLIMOHANBHYIO chepy,
PBOTHBIN LICHTP, apPTEPHUAIILHOE
JABJICHUE, LICHTP
TEPMOPETYJISILUH.
MonekynsapHble MEXaHU3MbI
JENCTBHS HEUPOJIETITUKOB,
BIIUSIHUE HA TO(PaMUHOBEIE,
CEPOTOHUHOBBIE, AAPEHO- U
TUCTAMUHOBBIE PELENTOPDIL,

WX JICUCTBUE HA KJIETOUYHBIE
MeMOpaHbI, Ha

JIETOHUPOBAHUE TKAHEBBIX
MOHOaMHUHOB.
[ToreHiman-3aBucrumbie
HATPHUEBbIC KaHAJIbI KaK
MUIIIEHU JEHCTBUS MECTHBIX
aHecTeTUKOB. CiocoObI
WHTUOMPOBAHUS TIOTCHIIUAI-
3aBUCHUMBIX HATPUEBBIX KAHAJIOB
MECTHBIMHU aHECTETUKAMH




Moayab «MoJieKyJasspHbIe 0CHOBBI cestekiun» 9 kiace (68 yacos)

Penukanus — ocHoBa
KJIETOYHOTO JIEJICHUS.
[TpuHIMITBI pETUIMKALIUY.
Myrauuu. Yto BbI3bIBAET
n3meHeHus B crpoenuu JJHK.
[IpuHuune! penapauuu.
Tpanckpunuus. ['eHeTnaecKkuit
koJ. Opranu3zanus reHoMa
BUpycoB [IpoTruBOBUpYCHBIE
CPEACTBA, MEXAHU3MBI UX
JIEACTBUA.

Opranu3zaiys reHoMa 6akTepuit
AHTHOaKTepUaTbHBIE TPETapaThI.
Opranuzanys reHoma 3yKapuoT
I'enomMHOE penakTUpOBaHUE.

KauecTBa MpernapaToB
JIHK ¢ moMo1po
crieKTpooToMeTpum»
(Tpu HaTUIUH
00opyaoBaHUS).

[TpakTryeckas padora
«PerunkaTuBHas
MamMHa (urpa-
JIEMOHCTPAIIHS)».
[TpakTnueckas padbora
«[1IP (Monmenn
aMIUTMQUKaus Ha
Oymare)».
[TpakTryeckas padora
«Cuina mpoMoTOopay.
[TpakTnueckas padbora
«Pemenue 3agau Ha
TEHETUYECKUHA KOJI.
TpaHcasanus».

[TpakTrueckas padora
«PonauHr OEIKOBY.
Hccnenosarenbekas
pabota
«Pacnipoctpanenue
AHTHUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[TpakTrueckas padora

Tembl OcHoBHOE coepkaHue JesiTeIbHOCTD Hcnoan3oBanue
IKOJbHUKOB o0opynoBaHusi
nenrpa «Touka
pocTa»
Tema 1. OcHoBHbIC BEXH I[IpakTuueckas paboTa JlaGoparopHas
Mouexyn pasBATHA 5 «Boiaenenue JIHK u3 nocyaa
sipHasi MOJICKYJIAPHOU OaHaHa.
0noJI0TH OHOJIOTHH. ITpakTHuecKas paGoTa
51 (20 v) HyxiienHoBble «Monens JIHK-
KHUCJIOTHI. OpHTaMH.
OCHOBHbIE IPUHIUIIBI CTPOEHUS.
[TpakTnueckas padora
MarpuuHble CUHTE3bI.
«Omnpenenenue




«Pabora B OBpeMEHHBIX
TeHETUYECKHUX 0a3ax
nansbix. [IpoBenenue In
silico ananuza
MOCIEA0BATEIbHOCTEN
TCHOBY.

Tema 2.
MouJiexyasp
HbIe
OCHOBBI

reHeTHKH
(20 v)

IIpeamer reneruku. Kparkas
HCTOPHS pa3BUTUS IIPEICTABICHUS

O HaCJICACTBCHHOCTH.

Ot rena K pu3HaKy: KaK
packpacuth Kota. UYto Takoe
npusHak? IIyTe oT rena o
npusHaka. Myrauuu. Aieni.
I'eTepo3uroTsl 1 rOMO3UTOTHI.
JIOMUHAHTHBIE U PELIECCUBHBIE
AJLIETIN.

I'enbl cTpoAT OpraHu3M.
BxuroueHue 1 BBIKITIOUEHUE
6onpmioro Habopa reroB. Kak
KJIETKW TIOHUMAIOT, KAKHE TEHbI
JOJKHBI paboTaTh.

JluckpeTHoe Hacnaen0BaHue
MPU3HAKOB. 3aKOHBI MeHens:
OJIMH T€H - OJIUH Npu3Hak. Cxema
CKpEILMBaHUA. 3aKOH
eanHooOpa3us THOPHUI0B IEPBOTO
MTOKOJIEHUS. 3aKOH paclIeTICHUs
MIpU3HAKa BO BTOPOM ITOKOJIEHUH.
3axoHbl MeHEeIIs: HECKOIIBKO
T€HOB - HECKOJIBKO ITPU3HAKOB.
JurubpuHoe CKpenmBaHue.
HesaBucnmoe pacxoxaenue
xpomocoM. CLeIIeHHOe
HacJIeZIOBaHUE.

B3aumMozeicTeue reHos.
AnenpHOE U HEAUIENBHOE.
Onpenenenue nona. [lonossie
XpoMocoMbl. CaMIIbl U CAMKH.
Bnusiaue GpakTopoB OKpy:Karoriei
cpenbl. XpOMOCOMHOE
onpeaenenue nosa. [lonossie
xpomocoMsl. [Ipobiaema
JOTIOJIHUTEIBHOU X-XPOMOCOMBI Y
KCHIIMH. TpeX1BETHBIE KOLIKH.

Ponesas urpa
«Atenny.

Hccnenosarennckuii

IIPOEKT MyTareHHbIe
(baKTOpBHl.

Ponesas urpa «Cynp6a
KJIETKN». | €HbI-
MEPEKITIOYATEIH.
[IpakTrueckoe 3agaHue
«ANTOPUTMBI )15
KJIETOK.
IIpakTrHueckoe 3ananue
«Enunoobpasue
MEPBOTO MOKOJICHUSI.
IIpakTrueckoe 3axanue
«PacenieHue Bo
BTOPOM MTOKOJICHU.
HccnenoBaTenbckuit
MPOEKT «3aKoHBI I
Mennens B
AKCIIEPUMEHTE.
IIpakTrHueckoe 3aganue
«Pemerka Ilenneray.
IIpakTrueckoe 3aganue
«Hacnenosanue,
CICIUICHHOE C ITOJIOM.
[IpakTuueckoe 3ansTHe
«BzanmonelicTBus
Te€HOB (MOJEIMPOBAHKE
CHHTE3a U TPaHCIIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiexya
sIpHbIE
OCHOBBI
CeJIeKIH
u (28 4)

['eHbl B monmynsmusx: BEIUKOE
paBHoBecue. [Tomymsus.
YacToTsl BCTpeYaeMOCTH
IIPU3HAKA U aJUIess. Y paBHEHUE
Xapau- Baitn6epra. [lomynsun
MEHSIIOTCS: YUCIICHHOCTb,
MUTpalus U BBIOOp CyIpyra.
DakTOpbl, KOTOPHIC BEIBOIST
MOMYJISILIUIO U3 paBHOBeCHs Xapau-
Baiin6epra. UnciaeHHocTb
nonymsiiuu. Ponesast urpa
«Oddekr OCHOBATEJIS.
Hpeitd renoB. Myranuu.
Hecnyuaiinoe ckpemuBaHue.
N3omanus.

[TonmysAnyy MEHAIOTCS:
€CTEeCTBEHHBII 0TOOP. MexaHusm
JCHCTBHS €CTECTBEHHOTO 0TOOPA.
JBmokymmii otoop.
MoudukanuonHas
M3MEHYUBOCTh. CTaTUCTUYECKHE
0COOEHHOCTH

MOAU(PUKAITIOHHOM
n3meHuuBocTH. HaciienoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHbIE MpU3HAKH.
CpenoBast "BMEHUYUBOCTD
npusHaka. Koagdunuenrt
HacJeAyeMocTu npu3Haka. OTBer
Ha oToop. [louck reHos
KOJIMYECTBEHHBIX NMPU3HAKOB.
OAHOHYKJIEOTH/IHbIE BApUAHTHI
renoB. JJHK-uumn. [TomHOreHOMHEBIN
aHaJIl3 acCOoIMAaIlUi.

«OMBI» HaJ TEHOMOM.
[ToctrenomHuas spa. O6partHas
reHeTuka. «OMUKCHBIE
nccnenosanus. IIporeom,
MeTabonoM. JlomecTukanus u
[IEHTPBI TEHETUYECKOTO
paszHooOpasusi. [Torcku pacrenuii ¢
«XOPOITUMUIY MPU3HAKAMH JIJIS
yenoBeka. LleHTpbl reHeTH4ecKoro
pazHooOpasusi. Hukomnaii UBanoBu4
Basunos. Cenexuus.

KomOunanmonnas v ruGpuaHas

cenekuus. ['ereposuc.
CoxpaHUTh U U3yYUTH T'CHBI,
9TOOBI MEHATH Oyayiiee. Kak
MPaBWJIBHO XPAaHUTh TEHBI.
Komnnekuuu renernyeckux
pecypcoB pactenuil. [Ipaktukym
W/WIH UCCIIe10BATEIbCKHIM
poeKT: MeTosl
KYJIbTUBUPOBAHUS 1n Vitro st

[IpakTuueckoe 3aganue
«YacToThI aJlIeIeH,
TeHOTHIIOB U (DEHOTHIIOBY.
UccaenoBarenbckuii
IIPOEKT «AHaIN3
TEeHETUYECKOU

CTPYKTYPHBI HOIYJISIUN
(Ha OCHOBE 3aKOHa
Xapau-Baitubepra)».
Ponesas urpa «2ddexr
OYTBUTIOYHOTO TOPIBIIIKAY.

Ponesas urpa
«EcTecTBEeHHBIN
oTOOop».
HccnenoBarenbekue
paboThI
«MoaudukarmoHHast
M3MEHYUBOCTb
pacTeHu! B peaenax
BaILIEr0 MeCTa
JKUTEIIbCTBAY.

IIpakTrHueckoe 3aganue
«ATpPOHOMBIY.
[IpakTuueckoe 3a1anue
«I"'omonoruyeckue
PAIIBI HACIEICTBEHHOM
M3MEHYUBOCTH.




COXpaHEHUs T€HETHYCCKUX
pECypCcOB pacTeHHI U It
YCKOPEHHOW CEJIEKLINU
['eneTnyeckure EHTPHI B HALIEH
crpane. [ ne 3aHnmarorcs
T'€HETHUKON U TEHOMUKOMN 11
HYX]T

CEJIbCKOT0 X03MCTBA.
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