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COJEP)KAHUE

[HosicHuTeIbHASA 3aIIUCKA

AKTyaJIbHOCTb U Ha3HAUEHHE TPOrPaMMBbl

BapuanTsl peanu3zanuu nporpaMmsl 1 (YOpMbI IPOBEIECHUS 3aHATUN
B3aumocBs13b ¢ mporpaMmoi BOCIUTAHUS

OcobenHocTH pabOTHI IEAArora 1o Nporpamme

Conep:xkaHue Kypca BHEYPOUHOM 1esITeTbHOCTH

Moy «Kak )KUBOTHBIC M pacTEHUS PUCTIOCAOTUBAIOTCS (IBOTIOIMOHHAS YKOJIOTHS )
5-6 knaccel (34 yaca)

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

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

Monynbs «MosnekynsipHbie OCHOBHI (pru3ronoruu u hapmakoiorum» 9 kinacc (68 gacos)
Mopyinb «MonekyasipHbIE OCHOBBI ceJIeKIUm» 9 kiacc (68 yacoB)

Il1aHupyembie pe3yabTaThl 0CBOCHHS KypPCa BHEYPOYHOI eSITeIbHOCTH
JIMYHOCTHBIE pe3ybTaThI

MeranpenMeTHbIE pe3yJIbTaThl

[IpenMeTHbIE pe3yabTaThI

TemaTnuyeckoe NJIAHUPOBAHME

Monaynb «Kak )KUBOTHBIE U paCTEHUS MPUCTIOCAOIUBAIOTCS (IBOTIOIMOHHAS YKOJIOTHS )
5-6 kiaccel (34 yaca)

Monynb «OCHOBBI pacTeHUEBOICTBAY /-8 Kiacchl (68 yacos)

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

Monayabs «MonekysipHbIe OCHOBBI (pu3rooruu u hapmaxoiaorum» 9 kinace (68 yacos)
Monynb «MonekyspHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacos)



HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspabotana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOro rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJIapTa OCHOBHOTO 00IIero o0pa3oBaHMsA, OPHEHTUPOBaHA Ha oOOecleueHue
WHANBUAYAIbHBIX TOTPEOHOCTEW OOydarolmuxcss W HampaBlieHa Ha JIOCTHXKEHHE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y4eTOM BBIOOpa yYaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUH KYpCOB BHEYPOUYHOU
JEeSTEABHOCTU. ITO MO3BOJISIET 00ECIeUUTh EAMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
IpeaeIaMu.

AKTyaJIbHOCTh ~ pe€ajiu3allud  JTaHHOW  MporpaMMbl  OOYCIIOBJIEHa  CcaMoi
O0COOEHHOCTBIO ITPOEKTHO-UCCIIEA0BATENBCKON IEATEIBHOCTH. DTa NE€ATEIbHOCTD JIEKUT
B OCHOBE [T03HABATEIbHOI'O HHTEpeca peOeHKa, SABIISETCS 3aJJOTOM YMEHUS IUIAHUPOBATh
J00bIE IEHCTBUS U BAKHBIM YCJIOBHEM YCIIEITHON peanu3aiuu uaei. Jlrooble n3sMeHeHus
COBPEMEHHOro OOIIeCTBa CBA3aHbl C NPOEKTaMU U MCCIEIOBAHUSIMHU — B HaykKe,
TBOpYECTBE, OU3HECE, OOUIECTBEHHOM KU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU OO0yd4aromerocsi sABisgeTcss (OPMHUPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
HCCIIEIOBATENIbCKOM e TEIbHOCTH.

[Iporpammoil npeaycMoTpeHo (OPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHS 3HAHWUW, a TakXe M TNPAKTUYECKOTO OIbITa paboThl € J1abOpaTOPHBIM
00Opy/I0BaHUEM, OBJIAJIEHUE MPUEMAMHU HCCIEI0BATEIbCKONW AESITENbHOCTH. MeTobl
opraHu3zanuu  o0pa3oBaTeIbHOM W HAyYHO-HCCIIEOBATENbCKONM  J1€ATEIbHOCTH
MpeayCMaTpuBalOT (OpMUPOBaHUE y OOY4YaIOIIUXCA HECTAaHAAPTHOIO TBOPYECKOIO
MBIIUIEHUS, CBOOO/IbI CAMOBBIPAXKEHUS U UHANBUIYATbHOCTH CY>KJIECHUH.

Jlns monmHOro ywera mOTPEeOHOCTEM ydauuxcsi B MPOrpaMME HCIOJIb3YeTCs
muddepeHUMpPOBaHHBIM MOAXO/A, YTO CTHUMYJIUPYET YYallerocs K YBEIUYEHUIO
NOTPEOHOCTH B MHAWBUIyaJIbHOM, HHTEIIEKTYyaJIbHOM M M03HABATEIbHON JAESITEIbHOCTU
Y Pa3BUTHIO HAYYHO-UCCIIE0BATENbCKUX HaBBIKOB. [IporpamMma cranet BocTpeOOBaHHON
B IIEPBYI0 OuYepelb ILIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHM HWHTEpEC W
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YUEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA,
€CTECTBEHHBIM HAYKaM U TEXHOJIOTHUSIM.

B noapocTtkoBOM Bo3pacTe yyaluecs IpOosiBIISIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOU
WIM WHOM 00JlacTW 3HAHUW, HAYYHOM HaNpaBiICHUM WIM MPOPECCUOHAIBHON
NeSATENIbHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOpPMHpPOBAHHE T1O3HABATEIBHOU U
npo(heCcCHOHANBHOM COCTaBISIONIEH JTUYHOCTH, TTOMOTAeT yJalleMycsl B ONPECICHUN
OyayIero >KU3HEHHOTO TIyTH U B TPO(PECCHOHATTEHOM BBIOOPE TIOCIIC OKOHYAHUS IITKOJTBI.
[Tono6HOTO pOZa 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSHHOE JKEIaHUE IIKOJIbHHUKA
K [O3HAHMIO HOBOTO, PACHIMPEHUIO M YTIyOJEHUIO COOTBETCTBYIOUIUMX 3HAHUU, U



MOJIyYEHUIO HOBBIX B TOM YHUCJIE NPAKTUYECKHUX HABBIKOB, & TaKXE€ MOTHUBUPYET
ydaierocsi Ha mpoGOpUEeHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
npuOOpEeTeHUH  HEOOXOAMMOTO  OmbITa Juis paboThl HAA  WHAUBUAYAIbHBIM
MCCJIEI0OBAHUEM WM NMPOEKTOM. [IporpamMma moMoXeT IIKOJBHUKY B Oojee riyOoKoM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJYKTUBHOW COLMAIIA3ALMHU U
(GOopMHUPOBAHUS 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 padOThl ¢ HUIMH, YMEHHE TUIAHUPOBATh COOCTBEHHYIO paboTy 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 OTCTaWBaHWS CBOEW TOYKHM 3pEHUsS, OTBETOB Ha BOIIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTUX B CBOEH MpaBOTE, IPOABMKEHUS 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.

JlanHast mporpamma paccuuTaHa Ha pabOTy cO IIKOJbHUKaMU 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 MOJIYJH, KOTOpble MOTYT OBITh MCIIOJB30BAHBI JINOO
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
Moaynu «MoJekynsapHble OCHOBBI (DU3HOIOTHH U (PapMakoJIoTuN» U «MOoJeKyIspHbIe
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
BO3MOXKHO HPOXOXAEHHE 000ux Mopayiei («MoJekynspHble OCHOBBI CEIEKIUN» B &
Kiacce, «MonekysipHble OCHOBBI (hr3M0JI0TUU U (hapMakojgorum» B 9 kmacce).

MOXHO pPEKOMEHJ0BaTh HCIOIb30BaTh MOAYyIu «Kak KUBOTHBIE M pPACTEHUS
npucnocadauBaTcs», «OCHOBBI PacTEHUEBOACTBAY», «MoOJEKyIsIpHbIE OCHOBBI
CEJIEKIIMM» B KaUeCTBE HEMPEPBHIBHOIO 00pa3oBaTesIbHOTO IUKIa (5-9 kiacce no 1 yacy B
HEJEN0) JUIsl KJIacCOB arpoOMOTEXHOJIOrMYecKON HampaBieHHOCTH. Moaynu «Kax
KUBOTHBIE M paCTEHHUs MpucrocadbiuBaroTcs», «buorexnonorun» u «MoleKyaspHbIe
OCHOBBI (PU3HOJOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPBHIBHOIO 00Pa30BaTEIBHOIO
nukna (5-9 kmacc mo 1 4Wacy B HemeN) JJisl KJIACCOB OMOTEXHOJOTMYECKOTO WIIH
MEIUIMHCKOTO HalpaBJIeHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHIAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUS, YYUTHIBACT IICUXOJIOTO-TIEIATOTUYECKHE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuil. 3To MO3BOJISIET HA MPAKTUKE COCAUHUTH OOYYaIOLIyI0 U BOCHUTATEIBHYIO
JEeSTEeNBHOCTD Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB PEAIU3alMU MPOTrPaMMbl BHEYPOUHOUH
NEeSATENBHOCTH, HAIIEIIIUX CBOE OTPAXKEHHE U KOHKPETU3ALUIO B TPUMEPHON IPOrpaMMe
BOCITUTAHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBaHHUSI Pa3HOBO3PACTHBIX TPYII JJIsi OpraHU3aluu
NpOQOPUEHTAIMOHHOW ~ JEATEIbHOCTH IIKOJIBHUKOB, BOCHUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEUAETCS B IPUMEPHON TPOrpaMMe BOCHUTAHMUS;

— B UWHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIHHUKOB, OOECIEYMBAIOIINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TNEAaroroM H APYIMMH JETbMU
JEeSTEIBLHOCTh U BO3MOKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEH,
KJIIOUEBOE 3HAYEHUE KOTOPBIX JJII BOCHUTAHUS TOJYEPKUBACTCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.



Oco0enHocTH PadoTHI yUYuTe ISl M0 MpOrpaMme. 3aja4ya yuYuTesass COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpoLEecC MNpo(hecCHOHATBFHOM OpHEHTAlMU IIKOJIbHUKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepenb SIBISETCS JIMYHOCTHOE PA3BUTHE ydalerocs. 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.

IIpumepHas cxema NMpOBEICHUS 3aHATUH 110 IpOorpamMMe:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogroTtoBka K OHKCHEPUMEHTAIbHOMY 3aHATHIO, OOCYXIEHHE OOBEKTOB MJis
IIPaAKTUYECKOTO 3aAHSITHS.

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

4. [lo OKOHYaHWM NPEMJIOXKHUTh JAETSIM, KOTOpPHIE 3aHMHTEPECOBAIUCH JAHHBIM
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-UCCIEA0BATENbCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMpOILIECCe 3alIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(PEPEHIIUHU.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTHU

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

1. Mot uccnedyem sucusvte oo6vexkmet (6 uacos)

CBoiiCTBa M CTPOCHHUE KUBBIX OPraHU3MOB (CTpOEHHE KJIETKH). Bum, ocodr —
OpraHu3M Kak efuHas cucrtema. Apantauuu (npucnocodisenus). [lonstue romeocrasa
KUBOTO opranu3zma. CriocoObl €ro mojiepxKaHusl.

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

Orpanuyenus Mopdonoruueckux u ¢dusuonornyeckux ananramui. I[louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIBIIMMHU, MAaJCHbKHUMH, BCESIHBIM.
[Ipaktruueckas pabota «CocTaBisieM KHUTY PEKOPAOB PACTEHHHA M KUBOTHBIX HAIIETO
Kpasp».

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

daxTophl OKpysKaroleh cpenbl (abuoTuyeckue, OMOTUYECKUE, aHTPOIIOI'CHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[TpakTyeckoe 3ausatue «l[BeT u Temno» (KyOMKH JibJa B3BECUTh, MOJIOKUTh B YaIIKU
[letpu Ha pa3HOLBeTHYIO Oymary, uepe3 30 MUHYT B3BECHTb 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,
3aMmep3aHue BoAoeMoB)». [Ipaktudeckoe 3anstue «Jleq npu 3amep3aHun pacuIupsieTcs»
(pa3pyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEeP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnueckum ¢paktopam. [IpucnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepatypa, BIaXHOCTh M cBeT. l[Ipaktuueckoe 3ansitue «lllyGa» (kyOuku nbnaa
3aBEpHYTH B pa3Hblii Matepual, B3BecuTh). [Ipaktrueckoe 3ansatue «l IurmeHThD> (MOXHO
pasnenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy». [Ipaktmueckoe 3anstue «Kak
’KUBOTHBIC IJIABAIOT B BOJIe» (DKCIEPUMEHT C MUIETKOM).

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

3. Bzaumooeiicmeus rcusvix opeanuszmos (4 uaca)

buotnueckue (bakTopBhI. 3aKOHOMEPHOCTHU pa3BUTHUS ME>KBHI0BBIX
B3auMooTHOIIeHU. KosBomonus (XUIHUK-)KEPTBA; Mapa3UT-XO34MH) DBOJIOLHUS
cTpareruil oObpBanus nuim. CoruanbHOCTh. Bunbi-Bcenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HabOmromeHuss 3a B3aWMOOTHOIICHUSMU



’KUBOTHBIX MPU AOOBIBAHUY MUIIMU (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIA CEITbCKHUX
KUBOTHBIX). BebO-kamepoi». HccnenoBarensckas pabota «PacmpocTpanenue BUAOB-
CHUHAHTPOIIOB B HAILIE MECTHOCTH.

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

AnTponorenHsie ¢pakropsl. [IpaBaa a1, 4To MepBOOBITHBIE JIFOIU )KUIIU B TAPMOHHUU
¢ 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 KyJabTYpHBIX PACTEHHM U UX 3HAYEHHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropur. Oco00 oxpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckass pabora «PasnooOpasue KymbTypHBIX
PACTEHHI B BallIEM PETUOHE.

UccnenoBarenbckas pabota «BiMsgHHEe aHTPONOTeHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHUil B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padbora «OOIIT B Bamiem peruoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onHa U3 BaxkHEHIIMX 000J04YeK 3eMiIM. UTO Takoe «3KOJOTHYECKHE
HUIIM» U Kak OHU Qopmupytorcs? dopmupoBaHuE 3HAHUM MO OHMOPa3HOOOPA3HUIO
KU3HEHHBIX  (OpM,  MOBEIECHYECKHX  NPHUCHOCOOJIEHHH,  MOAM(PUKALHOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUIbL. Pa3Burtue
Y CMEHBI PACTUTEIIbHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «DKOJIOTMYECKHUE HUIIKM BOKPYr TeOs — OINUCaHUe
dakTopoB OKpyxKatomei cpensl». HccnenoBatenbckue paboThl «DeHosornyeckue
HAOJIOCHUS.

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

Uro-Takoe pacTeHHUEBOJACTBO: OCHOBHBIEC (DaKTOPHI BBIPAIMBAHUS 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 sxcnepumenm (6 uacos)

[IpaBuna mNOCTAaHOBKM arpo3KCHepUMEHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMBbI, COCTaBIEHUE TUIOTE3bI, LEJIM W 3aJay SKCIEePUMEHTA MO
BBIPAIIMBAHUIO PACTEHU B KOHTpoJupyeMoil cpene. KoHTpoiau, NOBTOPHOCTH,
npoBeieHHe dKcrnepuMmeHTa. [lnanupoBanue skcnepumenTa. OlleHKa pe3yJbTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «DakTopbl, BIMSIONIME HA MPOpPACTaHUE
CeMsIH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTJIOTOJAUYHOTO BhIPALIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHM JJIsl BbIpal[MBaHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux snemenmos ¢ numanuu pacmenuit (20 uacos)

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

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHus pacTeHuil. Bo3gymHoe W MHHEpanbHOE (KOPHEBOE) NUTAaHUE PACTEHUU.
TpaHCIIOPT NUTATENBHBIX BEUIECTB PACTECHUN: BOCXOIAIIMM W HUCXOIAIIAA TOK.
Baxueitmue kanuiinbie, hochopHbie U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxuble ynoopenus. [Ipaktuueckass pabora «llpaBmwna cmemmBaHus ymaoOpeHHI
[Tpaktrueckas padota «lluTtanue pacTeHUI: TEXHOJIOTHS TPUTOTOBJICHHS MTUTATEIbHBIX
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».

Oco0OEHHOCTM MHTAHHUS PACTEHUH a30TOM. A30T M €ro 3HAY€HUE B IKU3ZHU
pactennii. opMBI a30Ta U UX IPEBPALICHNE B TIOYBE.

Ucrounnku dhochopa nis pacrenus. 3naueHue dhochopcopepKaimx coeTuHEeHU N
B KiIeTKe. Poib Makposprudyeckux coequHennit pocdopa B SHEPrEeTUIECKOM OOMEHE.

Bnugaue kanmus Ha (U3MYECKHME CBOMCTBA MPOTOIUIA3Mbl, Ha (PEpMEHTHI
yII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb Kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

Perynaropnas u crTpykTypooOpaszoBarenbHas poOJib Kalblidg. YdYacTHE B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJEPKaHUU CTPYKTYPhl MEMOpaH U PETYJISAIHS UX
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
pactreHuil. OCOOEHHOCTH TOCTYIUICHUS] MUKPORJIEMEHTOB B pacTeHus. CHHEprusM u
aHTaroHU3M 3JIEMEHTOB TUTAHUS PACTCHUM.

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

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



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

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

[TonsTre o perynaropax pocta pacteHuil. CTUMYIATOPBI pocTa — (GPUTOTOPMOHBI
(aykcuHbI, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbIe (DeHOJIbHBIC BEIIEeCTBA (MKyMapoBasi, KOpHYHasd,
CAJMIIIOBAsT K-Thl), 2. CHUHTETHYEeCKHWE (MOpP(haKTUHBI, peTapAaHThl, 1e(OJIMAHTHI,
JNECUKAHTBI, repounuapl). OUTOMOHMUTOPUHI U OLIEHKA COCTOSHUS PACTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTA. IlpakTnueckas pabora «OUTOMOHUTOPHHI U
OILIEHKa COCTOSIHUS pacTeHui. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

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

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCeKTapuu: MpaBUiia U YCIOBHSI Pa3BEACHMUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nousennasn Kyaomypul, ux npuMeHeHue 6 eblpauiuéanuu
pacmenuil. @uzuonozus pacmenuii (8 uacos)

BoaHasi, mecuaHass 1 MOYBEHHAsl KYyJbTYpbl, UX NMPUMEHEHHE B BbIPAIMBAHUU
pactenuii. IIpoBenenne Boabl B KOpHE U crebne pacteHui. IIpaktuyeckas pabora
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHHil: CTpoeHuE€ YCTHHIL: (AKTOPhI, BIUSAIOINIME HAa HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXAaHU3Ma PETYJISILUN UCTIAPEHUS BIaru paCTCHUEM.
[TpakTuueckas padbota «[Ipurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BnusHuEe yClIOBUN COAEp)KaHUS PACTCHUM Ha
KOJINYECTBO YCTBUID.

@oTOCHMHTE3 — YHUKaJbHBIM mpouecc pacteHuil. TemHoBas u cBeroBas (pa3bl
¢doTtocunTeza. 3HaueHne (POTOCHMHTE3a AJIs KUBBIX opraHu3MoB. [IpakTtuueckas pabota
«DyHKIHMOHAJIbHAA  JMArHOCTMKA PpPAaCTeHWAd 1O AKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckast pabora «Omnpenenenue xuopopmmia A u b, onenka
(OTOCMHTETUYECKOM aKTUBHOCTH pacTEHUH U (PaKTOPOB, BIUSIIONINX HA HEEY.

@akTophl poCcTa paCTeHUM: BO3AYX WM aspaumus. [log3eMHOe ApIXxaHUE pACTEHHUI:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH Tipu  OECIIOYBEHHOM
BbIpamuBanuu. [lpaktuueckass pabora «Aspamus, CO2 u O2. [JlpixaHue pacTeHHD».
[IpakTuueckas paborta «JIpIxaHue pacTeHUM: OlICHKa MHTEHCUBHOCTH JIbIXaHUs paCTECHUMN
Y TUIOJIOBY.

UccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
NIUTATEIbHOW CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS PA3IIMYHBIX PACTEHUIN.



6. Kynsmypusie pacmenusn. Cospemennvie acnexkmut cenekyuu (20 uacos)

Kak denoBek cran ucnonb3oBath pacTeHus? CBA3b pa3BUTHS LHUBUIM3ALUU
YeJ0BEKa M OJIOMalllHUBaHusA pacteHuid. Jlomectukamus. Juckyccusa «JlomecTukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpPBIE JKUBYT pSAIOM C YEJIOBEKOM UM
0JIOMalTHUBAOTCS? MOXKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM KUBOTHBIM?)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocth. Bunpl usmenunBocTh. [lpaktuueckas pabora «MoaudukamoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiienHoBbie KucCa0THI. JIOKanu3anus T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus JIHK. OcHoBHast torma MonekyisipHOi Onoaoruu. TpaHCKpHUILIUS.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTthueckass pabora «Mytaius Ha OytepOpoje
(J1r000M OOBEKT W3 mpeAblaylield padoThl, I/I€ M3MEHEHUE HHCTPYKLHMH MPUBEIET K
M3MEHEHHUIO BHEIITHETO BU/Ia 00BEKTA).

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reHOaHk? 3ayeM COXpaHATh I€HETHYeCKHue pecypcbl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECYpCOB pacTeHul (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  TOMOJIOTMYECKUX psiioB. LIeHTpsI
MIPOUCXOXKIECHUS KynbTypHbIX pacreHud H.M. BasunoBa u ILM. JKykosckoro.
[Tpaktrueckas pabota no rpynmnam «OTKy1a Ha HallTuX CToIaxX (PYKTHI/OBOIIH/3IIaKI.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. 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 pabotra «BelpammBanue pacTeHuil B npobupke» (MOMKHO
BOCITIOJIB30BaTbCS  PE3YJIbTATAMM TNPEABIAYIINX HKCIIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB AJII PACTEHU ).

Kak  genoBek  moxker  momudummpoBats  pacteHus?  ['enermueckoe
penaktupoBanue. CoOBpeMEHHbIE  NOAXOAbBl W JOCTHKEHHS  T'€HETHYECKOIo
penaktupoBaHuss  pacteHmit.  [IpakTthueckas  pabora  «['eHOMHBIE  HOXXHHIIBI
(MonmenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykuyus. (8 uacos)
Hanzemnbie n noazemMHubie opranbl pactenuid. [lober u Bugpon3MeHeHHbli moder
pactenuii. CriocoObl pa3MHOXKEHHSI PACTEHUH.
[lonatTne o KadecTBE TPOAYKTOB muTaHuA. [IpoOneMbl KOHKYpEeHIIUU
OTEYECTBEHHBIX MTPOAYKTOB IMUTAHUSA C UMITIOPTHBIMU. JIOTMCTHKA TOCTAaBKM U CPEACTBA



COXpaHeHUs NpoaykToB mnuTaHus. llpaktuueckas pabora «llpenenbHO AomycTHMBIE
koHteHTpauu (ITJIK) u mMeToabl KOHTpoJsi 0€30MaCHOCTH PACTUTEIBHBIX MPOYKTOB
MUTAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauyecTBa BbIPAIICHHOW MUKPO3eJIeHn» (JTM00 CBOs, TMO0 U3 Mara3uHa).

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

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOJ0M OOpaTHOIO
TUTPOBAHMS B IJI0/IaX HA Pa3HOM CPOKe (Croco0e) XpaHEHUsD.

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

[lonsiTue OWUOTEXHOJOTMU. 3a4eM YEeJOBEKY OHOTEXHOJOTMH, B YEM HUX
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 KU3HIY.

Celpbe U1 OMOCHHTE3a M OLIEHKAa €ro OHOJOormueckoi IeHHOCTH. OCHOBHBIE
MCTOYHMKHM yriieponaa, a3ota, (ochopa, MukposnemeHtoB. lccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsl BOMPOCHI €ro MpeaBapuTebHOl 00paboTKu), pa3padboTka
HOBBIX IMUTATEJIbHBIX CpPEJl, B TOM YHUCJE BKIIOYAIOUIMX OHOCTHUMYISITOPBI U ApYyrue
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALMU [TPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMU3ALUU
MIUTATEIbHBIX CPELI.

2. Mukpoouonozus (12 uacos)

[lonoxeHnue MNPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHOU KieTku. Knaccudukanus 6akrepuil. Mopdonorus 6akrepuii. [Ipoctsie
U CIOXHbIE METOAbl OKpalmuBaHus Oaxktepuil. duznonoruss OakTepuil: MUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM ApXxeH (IKCTpEMOPUIBHOCTbD,
0COOEHHOCTH CTpOeHHUs KJeTkn). JlJabopatopHast pabota «PukcHpoBaHHbIE IpeNapaThl
Oaktepuil. OrmnpeneneHue (HOpMbl MPEATOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MPOCTOM MeToa okpacku» JlaGopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOW CTEHKH METOJOM OKpalIMBaHus 1o ['pamy» (IIpy HATMYUU PEAKTUBOB).

MosiouHokucioe u cnupToBoe OpokeHue. PoToTpodHble M XEeMOTPO(HBIE
Oaktepun. KuneTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaIbHAsl ~ MoJenb  pocTa. KuHetmka rubenu  MUKpPOOPraHU3MOB.
JIaGopartopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPEMNAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[Tatorennspie OakTepuu. UymHas majgodka v yepHasi CMEPTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkynes. Mctopus 60psObI ¢ 6akTepransHbiMu HHpekuusMu. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Beiienenue 4ucToit
KyJIbTypbl OakTepuii. Meton pa3BeneHuii. MeETOI  HCTONIIAIOMIETO  IITPUXaAy.
JlaboparopHass pabora «Mopdosoruueckas XapakTepUCTUKA BBIJICICHHOM YHUCTOMN
KYJIbTYPBI: XapaKTepUCTHUKA KOJIOHUH, (opMa OaKTepUi, TUM KICTOYHOW CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
aHTUOMOTUKOB. MEXKIeTOUHas KOMMyHHKanmsi Oaktepmii. YyBCTBO KBOpyMa.
JlabopatopHasi pabotra «CpaBHEHHUE POCTa MHUKPOOPraHM3MOB Ha dYailke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY MccnenoBarenbckas pabora «llomck MUKpoopraHU3MOB
00JagaroMX aHTAarOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue OaxkTepuii uenoBekoM. KuneTmdyeckoe omnucaHue OHOCHHTE3a
MPOAYKTOB MHUKpOOpraHusmMamu. bakrepuu, KOTOpble MOTYT paszjaraTh ILJIACTHUK.
Uccnenorarenbckas paboTa «BelieieHre MOJIOYHOKUCIIBIX OAKTEPUI, UCCIIEOBAHUE UX
AKTUBHOCTH.

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

3. Dykapuomuueckue opzanuzmvl 6 OuomexHoo2uu (niecHeevle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEH caxapoMmuileToB. McTopusi MCIOIb30BaHUS
TPOXOKEH B TPAJIUIIMOHHOW OMOTEXHOJIOTHH. TEeXHOJIOTUH BUHOICIHUS B XJIeOOIeueHus,
CHeIMaIN3upOBaHHBIE pachl JIpoxokend. MetabomusM nposxoked. Peakiusi ciupToBOTrO
opoxxenusi. JlaboparopHas pabota «llomcuer kimeTok Apoxokel B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyx)eHHUE MPOAYKTOB CIIUPTOBOrO OPOKEHMS: ITHIOBOTO
CriUpTa M yrjiekucioro raza». [lomydeHue BTOPUYHBIX META0OJMTOB B APOXKKAX.
JIposxoKu Kak MpoayrieHThl OnoToriuB. [omydenue 1eneBbix OEIKOB B APOXKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMTOKMHE3a [JIl ONTHMM3alMH IPOLIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX IMITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MUIieHeH (QYHTUIMAOB ©  pa3paOOTKM HOBBIX  JICKAPCTBEHHBIX IMPENapaToB.
JlabopatopHass pabGora «HaOmrogeHue  pasMHOXKEHUS  JIPOXIKEBBIX  KJIETOK».
[IpakTuyeckas padorta «llomydyeHue TBopora W kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKAY
«/Ipo’>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl TIPOU3BOJICTBA KBacay.
[IpakTuueckass padota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHa’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIIEHKH CBOWCTB



XJIeOOMeKapHbIX Jpoxoked. OCOOCHHOCTH MPUMEHEHHUS] MPECCOBAHHBIX, CYHIECHBIX U
MHCTAaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HKO-XUMUYECKHX
(hakTOpOB HAa Ka4eCTBO OMOTEXHOJIOTUYECKOW MpOAYyKIMU (KBac, Kepup, chip, xjiaed u
. )».

Bonopocnun — mepcnekTUBHBIM OOBEKT IJIs1 MPOM3BOJACTBA OENKa U YIJIEBOOB.
buoTtexHonornueckre MeTOAbl 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
«Bnusaue pusnko-xumMudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauyus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menuuBoctb. Buasl unsmeHunBocTh. [lpakThueckass pabora «MonauduxamonHas
M3MEHYUBOCTb (JIUCThS, UTOJIKHU C OJHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCHUTENb HACJIEACTBEHHOCTH M  HW3MEHUYMBOCTH.
HyxneunoBble KHCIIOTHI. JIOoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kietok. Permmukanus [IHK. OcHoBHast torMa MosiekyisipHoi ononoruu. TpaHcKpumius.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(1r060¥ 00BEKT M3 IpeAblayIIeit padoThl, e U3MEHEHHE WHCTPYKIIMU TPUBEACT K
M3MEHEHHUIO BHEIITHETO BU/Ia 00BEKTa).

5. Bupyconozusa. (6 uacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XUMHUYECKHUI
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 unscenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[IpakTudeckass pabota «DHIOHYKIEa3bl PeCTpUKIMU (paboTa ¢ HYKJICOTHIHBIMU
MOCJICIOBATEIHLHOCTSIMH Ha Oymare)y.

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

CRISPR/Cas — cucrema amanTHBHOIO HMMYHHTETa OaKTepUid U apXe.



[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 scusomnogoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE AKCIEPUMEHTAX
M0 JIOMECTUKAIINM KUBOTHBIX (JINCHUIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka benseBa). Jluckyccus «Jlomectukarusi, Bce JIM pacTeHUS M KUBOTHBIE,
KOTOpBIE JKUBYT PSIZIOM C YEJIOBEKOM MM OJIOMAaIIHUBAIOTCA? MOXHO JHM CUUTATh
TapakaHa OJ0MAaIlHEHHBIM >KUBOTHBIM?».

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIIUS HAMOPHUOHOB,
XUMEpHbIE  KUBOTHBIE, KJIOHUpoBaHue. [IpakTuueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIMPOBAHKE Ha Oymare).

OcHOBHbIE 00JIE3HU JKUBOTHBIX W POJb MATOT€HHBIX MHUKPOOPTAHU3MOB U
Mapa3uToB B pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpHOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHuU3Me >KUBOTHBIX. [lonoxkuTenbHoe
¥ 10004YHOE (OTpUIIATENIbHOE) BO3CHCTBUY AHTUOMOTUKOB HAa OPTaHU3M B XOJI€ JICUCHHUSI
KUBOTHBIX; 1IEIM W 3aJa4d BETEpUHAPUU. BHOTEXHOIOTHMS KOPMOBBIX MpenapaTosB.
[TpakTuyeckas padora «CocraBieHue paloHa MUTAHUS )KUBOTHOTO, PacyeT pacxXxoioB
Ha cojaepxkanue». MHccienoBatenbckas pabdora «OreHka KauecTBa MOJIOYHOM

MIPOTYKIIHI.

8. Buomexnonocuu 6 pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamsanus. Popmbel oTOopa. OCHOBHBIE
HAIpPAaBJICHUS CEJIEKLUUU: YIy4llIeHUE YPOKaWHOCTH, YCTOWYMBOCTH K OMOTHUECKUM U
abuotnueckum (paktopam. Ilpaktuueckas padorta «BripammBaem ropox. Kak nposectu
CKpELIMBaHUE y TOpOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
['ubpunuzanus, OTAAICHHAs THOpUIMU3AIUSI, HWCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopMalysi, MyTareHe3, FeHETHYECKOe peJakThupoBaHue). Vctopusi cenexkuuu B
Poccuu 1 Mupe, uCTopus pa3BUTUS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHETHYECKass WHKECHEPUS PACTeHUU. TpaHCreHHbIE pacTeHHs. MeTobl
nosryaerusi. OOpa3oBaHUe OMyX0JIeH y pacTeHUi. ArpoOakTepuaibHas TpaHcpopMarus:
Ti-na3Muasl. I'ensl T-JTHK. MonekyIsIpHO-TEHETUYECKUE MEXaHU3MBI
Tpanchopmanmu. ['eHeTndeckoe penaktupoBanue. COBpEeMEHHbIE TMOIXOIbl U
JOCTHXKEHMSI TEHETUYECKOro peAakThpoBaHusi pacteHuil. Ilpaktuueckas pabora
«["eHOMHBIE HOKHUIIBI (MOACIpOoBaHKe paboThl cucteMbl CRISP-Cas).

Ecte nm xu3Hp B 1npoOupke? DHOTEXHOJOrus KyJIbTYpHBIX PACTCHHI.



UccnenoBatenbckass pabora «BwlpamuBanue pacTeHMid B NpPOOUpPKE  (MOXKHO
BOCITOJIB30BaThCA PE3YJIbTATAMM MPEABIIYIIUX HSKCICPUMEHTOB 1O COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB JIJIsL PACTECHUM )».

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

1. @uzuonozuueckasn xumusn. (20 uacos)

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

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
coJepkaHue B Ipoaykrax nutanus. Ca2+ - cBsA3bIBaloIIUE OENKH, JAETOHUPOBAHUE
KQJIBLIMSL, PETYJIALNS YPOBHS KajbLUs B OpraHU3Me: TOPMOHBI IOYeK. Mg — cTpoeHue
xJiopoduiia, €ro akTUBAIMS COJIHEUHOU SHEPTrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpPKaTcs, BBINOJIHSAEMas (QyHKIMS,
COZIepKaHMue B IMpoAyKTax nutanus. [locmencTsus nepego3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUINBI COECOUHEHMH kene3a. [‘eMonmpoTenHbl, T'€MOLUAaHUH,
nurtoxpomsel. Cu — YCBOGHHME M TPAHCIOPT MenH. benku, coxepxkaiye Meab.
[TaTonornyeckue cuapoMel MeHke u BusibcoHa, CBsi3aHHbIE ¢ META00IU3MOM MEIH.

Tokcuunble anemeHTsl llepuomnueckoil cucTemsl Uil opraHusma. BimsHue
HEJIOCTaTKa MAaKpO ¥ MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoimyecTBeHHas  OLIGHKA  COJEPKaHUSA
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. I[lpaktuueckoe 3anste «KadyecTBeHHbIE peaklMH Ha
opraHudeckue MoJiekyae». llpaktuueckoe 3anarue «JleHaryparusi  OeIKOB»
[Ipaktrueckoe 3ansatue «M3yueHrne akTMUBHOCTH aMUJIA3bD».

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

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonuz. Hukn KpebGca. Llens nepenoca »nekTpoHOB. OKHUCIEHUE KUPHBIX KUCIOT.
Karabanuzm amuHokucnoT. ['miokoneoreHe3. CHHTE3 YrieBOAOB, OEIKOB, KHUPOB.
Mertabonutuyeckue 3aboneBanus. Ilpaktuueckoe 3anstue «PelieHune 3amay  Ha
DHEPTEeTUYECKUI OOMEH.

Krnerka. [lonsitue mem6pansl. @yHKIIMU MeMOpaH. Buibl TpaHcrnopTa B KIETKY.



MemOpannbsie opraHouasl. 3a0o0yieBaHUS CBS3aHHBIE C HapylleHHeM padoThl
MEMOpaHHBIX OpraHesul, OOJIE3HW HAKOIUICHUS. THUIbl 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 Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC PUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas pabora «Moxens JIHK-opurammy.
[Ipaktuueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ momoirsio
CHEKTpOPOTOMETPUN» (ITPU HAITMYUU 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.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

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

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUPYCHBIE CpPEICTBA, MEXAHH3Mbl X
JEHCTBUSL.

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

Opranuzanusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabora «Pabota B COBpeMEHHBIX TeHeTHUYeCKuX Oa3ax naHHbIX. [IpoBemenue In silico
aHaJIK3a MoCJIe0BATEIbHOCTEN T€HOBY.

3. ®apmaxonozun (28 uacos)

[Tonsitue o nekapcrBax. [IpuHLIMIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mertonbl. MccnemoBarenbckas paboTa «DKCHEPUMEHTHI 10
OTIpEeIeNIEHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOumst) nexapcTB. OCHOBHBIE MEXaHU3MbI BCaChIBaHUS. TPaHCHOPT JIEKAPCTBEHHBIX
BemecTB. ['ennl u Oenku nmepBoit (pasel Ouotpanchopmainuu. [IyTu BeIBeIeHNS IEKapCTB
U3 OpraHu3Ma. OKCKpeuuss U diauMuHanug. [eHsl u  Oenku BTOpoil  (asbl
ouotpanchopmarmu. dapmakomuHamuka. ['71aBHOe W TO0OYHOE, PE30OPOTUBHOE U
MECTHOE, IPSMOE, HETIPSIMOE U PE(IIEKTOPHOE IEHCTBUE.

Bunbl B3aumopeiictBus nekapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM



JENCTBUU JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KaTAIMTUYECKUE U compsikeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
HHUTOIUIa3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSI.
CenekTUBHOCTh (M30MPATETHLHOCTh) JEUCTBHS, CBSI3h «XUMUYECKas CTPYKTypa —
(hapMakoJoTHYeCKast aAKTUBHOCTh BEIIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MeXaHU3M JeHCTBUS M (apMaKOJIOTHYECKHE CBOMCTBa M-
XOJIMHOOJIOKATOPOB, raHrIMo0JI0KaTOPOB U Kypapernogo0HbIX CPEACTB.
@apMaKoJIOTUYECKAasl ~ PEryyisiius  aKTUBHOCTH  aJpPEHEPIMYEeCKOro  CHHArca.
AJIpEHOMHUMETHUKH, aApPEHOOJIOKATOPhI, 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 JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
nMMyHUTEeTa. DapMaKOJIOTMYECKass XapaKTEPUCTUKA HWHTEPICUKUHOB: IIOJyYECHHUE,
MEXaHMU3M JecTBUsI, TpuMeHeHrue. OCHOBBI NAaTO(U3MOIOTUH OCTPO(HA30BOTO OTBETA,
Meauanus BocraleHusl. MoneKkyIapHbIN MEXaHU3M MTPOTUBOBOCIIAIUTELHOTO JICUCTBUS
IIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  MPOTUBOBOCHAIMTEIBHBIX  CPEACTB.
[Ipaktuueckas pabota «['mcTojgornyeckue nmpenaparbl UIMMYHHOM CUCTEMBDY.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJIOru4yecKass XapaKTEpUCTUKA OTACJIBHBIX TPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NEUCTBHUS Ha IEHTpalbHYIO 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
DHkehaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH Bl OTTMATHBIX PEIETOPOB.

AHTHUIICUXOTHUYECKOE JCHCTBHE, BIMSHUE Ha (PYHKIHUIO SKCTpAUpaMUIHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, pBOTHBINA IIEHTP, apTEepPHAIbLHOE NaBJICHUE, IEHTP
TepMOpEryIsiuuu. MOJIEKYJISIPHbIE MEXAHU3MBI JEUCTBUSI HEUPOJICITUKOB, BIIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. l[loTeHIMam-
3aBUCHMBIC HATPUEBBIC KaHAJIbI KaK MUIIICHU IEUCTBUSI MECTHBIX aHECTETUKOB. CrtocOObI
WHTUOMPOBAHUS MOTECHIIMAI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMH aHECTETUKAMU.
[Ipaktuueckas pabora «Kapra oskcmpeccun mA0()aMHHOBBIX W CEPOTOHHHOBBIX
perenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha



peiokax Danio rario. Csernmo-temHas Kamepa». McciemoBarenabckas — pabota
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeITOE MoJIe». McciienoBarenbckas
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 OMOJIOTHUH.

HyxkiiennoBsie kuciioTel. OCHOBHBIE IPUHIIUIBI cTpoeHus. [IpakTuueckas padbora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktnueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ nomonisio
CeKTpoPOTOMETPUN» (IIPU HATMYUUA 000PYTOBAHHUSA).

Martpuunble cUHTE3bl. Pernnukaius — OCHOBa KJIETOYHOTO jAeyieHus. [IpuHIumb
permukaruu. [Ipaktuueckas padbora «PenmukaTuBHas MallnHa (Urpa-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 «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancmsaius. [Ipaktuyeckas padora «DoaauHr GenKoBy.

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CpE/ICTBA, MEXAHU3MBI HX
JEHCTBUSL.

Opranuzanus reHoma OakTepuii  AHTHOaKTEpUATbHBIC npenaparhbl.
UccnenoBarenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHoMHOe pemakTupoBanue. [Ipaktuueckas pabora
«PaboTa B coBpeMeHHBIX reHeTnueckux 0azax maHubiX. [IpoBenenue In silico ananuza
MTOCIEA0BATEILHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipeamer renetuku. Kparkas HcCTOpUs  pa3BUTUS  NPEJICTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuTb Kota. UYto Ttakoe npusHak? IIyTe OT rena no
npuszHaka. Myrtamuu. Asend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble amend. PoneBas wurpa «Ammenu». HccienoBatenbCKUil  TIPOEKT
MyTtarennsie (haKkTOpHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKJIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kj1eTku moHuMaroT, Kakue reHbl 10JKHbI padoTath. PoneBas urpa « Cynp0a KIeTKm.
['ensi-nepexitouatenu. [IpakTuueckoe 3aianue «AJITOPUTMBI I KIETOK.

JluckpeTHoe HaclelIOBaHHWE MPU3HAKOB. 3aKOHbI MeHaensd: OIWH I'eH - OJUH
npu3Hak. CxeMa CKpeluBaHus. 3aKOH €AUHO00pa3us THOPUIOB MEPBOTO MOKOJICHUS.
[Tpaktrnueckoe 3aganue «EanHOOOpa3ue mnepBoro MOKOJIEHUs». 3aKOH paCIIEIICHUS



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 pacxoxkzaeHue XxpomocoM. IIpakTtuyeckoe 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>Karolmen cpeapl. XpoMOCOMHOE omnpenaesieHre mnosa. [lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnemoBanue, crerieHHoe ¢ mojiomy». [IpoGrema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIUH. TpeX1BETHBIE KOIIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['ensl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «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 TOMYJISIMIO W3 paBHOBecus Xapau-BaiinOepra. YuciaeHHOCTb
nonyysiuu.  PoneBass urpa  «9ddext ocHoBaTens». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJblKay. [peihd renoB. Myrauuun. HecnydaitHoe ckperniuBaHue.
Nzonsamnnms.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JielcTBHS
ecTecTBeHHOTO 0TOOpa. [IBrkymmii oT60op. PoneBas urpa «EcrecTBeHHBINH OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue paboTel « MoaupukamoHHas
M3MEHYMBOCTh PACTCHUH B MIpejieiax Balllero MeCTa JKUTEIbCTBAY.

HacnenoBanre KOJWYECTBEHHBIX TNpu3HAaKoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3BMeHUUBOCTh npu3Haka. Koadduiment nacineayemoctu npusHaka. OTBeT Ha
otoop. [lomck reHOB KOMMYECTBEHHBIX NpH3HAKOB. OIHOHYKJICOTHUIHBIC BapHUAHTHI
reHoB. JIHK-uur. [TostHOreHOMHBIN aHAIU3 acCOUAIIHM.

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

JlomecTukaiusi U IEHTPhl Te€HEeTUYecKoro pasHooOpasus. Iloucku pacteHuit c
«XOpPOIIMMUY» TPU3HAKAMU i1 dYenoBeka. LleHTphl reHeTndeckoro 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 IEHTpHl B HalIeW cTpaHe. [ e 3aHMMAOTCA TEHETUKOM U
T€HOMMKOM JIJI1 HYK]l CEJIbCKOTO X035CTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATUS B paMKaxX NpOrpaMMbl HalpaBieHbl Ha O0OECTeUeHUE JTOCTUIKEHUS
IIKOJbHUKAMU  CHEAYIOIIUX  JUYHOCTHBIX, METAlNPEAMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB.

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 TOCTYNKA C TO3WLIUU HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOM
KyJbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIEKTa JAESATEIbHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHMMaHHME pPOJM  OHOJOTHU B
(hOpMHUPOBAHUU FCTETUUECKOM KYJIBTYPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, Gopmuposanusi Kyabmypwvl 300p06bs U
IMOYUOHATLHO2O ONA20NONYYUs; OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 370POBBI 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOMIOEHUE TMTUEHUYECKUX
MIPaBUJI M HOPM, COATAaHCUPOBAHHBIN PEXXUM 3aHITUHN 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 MoBeeHUsI B MPUPOJHOM cpefie; chOPMHUPOBAHHOCTh HaBbIKa pe(IEKCHH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE y4acTUE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKaxX CEMbH, IIKOJIbI, TOpojia, Kpas) OMOJIOTMYECKOM U IKOJIOTHYECKOU
HaIpPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3Y4YEHHUIO Tpodeccuii, 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 adanmayuu k usmensiowumcs yciosusim COYUuaibHOU U NPUPOOHOU
cpedvl: a7eKBaTHAas OICHKA W3MEHSIOIMIMXCA YCJIOBUH; TPUHATAE PEHICHUS
(MHAMBUAYaTbHOE, B TPYMIE) B HW3MCHSIONMIMXCS YCIOBUSAX HAa OCHOBAHWH aHAIN3a
Ouonoruueckor HHPOpMAINY; MIAaHUPOBAHUE  JIEHCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHMM 3HAHUM OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHbiMu nO3HABAMENbHBIMU OCUCMBUIMU.
ba3oBble JIOTUYECKUE NEUCTBUSL:
® BBIABIATHP W XapaKTepHU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KJIACCU(MUKAIIUU OHUOJOTHUUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTHBOPEYMS B pacCMaTpUBaeMbIX (aKkTax W HaOIIOJACHUAX; TpenIarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

® BBIBIATH Je(UUUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOJMMBIX JIJISi pEelICHUs
MMOCTaBJICHHOM 3aJ1a4H;

® BBIABJISATH TNPUUYUHHO-CIEACTBEHHBIC CBSI3M TMPU HM3YYCHUH OWOJOTHYECKUX
SBJICHMA W TPOIECCOB; JIE€NaTh BBIBOJBI C HCIIOJIB30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUN TI0 aHAJIOTHH, (POPMYITHPOBAThH
TUIOTE3bI O B3aUMOCBSI3AIX;

® CaMOCTOSITEJIBHO BBIOMpPAThH CIOCOO perieHus yaeOHON OMOJIOTMYeCKOW 3a7adu
(cpaBHUBaTh HECKOJBKO BApMAHTOB PEIICHUsI, BBIOUpATh HanOoee MOaXOIAITHI
C Y4ETOM CaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbIe nccaenoBaTenbCKue NeHCTBUS:

® HCIOJH30BaTh BOMPOCKHI KaK UCCIICIOBATEIHCKUIM HHCTPYMEHT TTO3HAHUS;

e (dopmymupoBaTh BONPOCH, (QUKCHPYIOIIUE pa3pblB  MEXKIAY pEalbHBIM U
KENAaTeIbHBIM  COCTOSIHUEM  CUTyallMM, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHaBIMBATh NCKOMOE U JIAHHOE;

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

® TIPOBOJMTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOJIOTMYECKOT0 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYMHHO-CJICJCTBEHHBIX CBS3CH M 3aBHCHMOCTECH OWOJIOTMYECKUX OOBEKTOB
MEXTy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO 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 OMOJIOTHUYECKUX MTPOLIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MIPH MOUCKE U 0TOOpE
Oouonoruueckod WHGOPMAIMM WIM JAHHBIX U3 MCTOYHHUKOB C Y4YETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

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

OLICHMBATh HAIEKHOCTh OMOJIOTMYECKOW HMHGOpPMAIMK TI0  KPUTEPHSM,
MPEIOKEHHBIM YUUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;
3alOMHMHATh U CUCTEMATU3UPOBAaTh OMOJIOrMYECKYI0 HH(pOpMAIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO1icHue:

BOCIIPUHUMATh M (POPMYIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOIIMHM B IIPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MMIUChbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBa OOIIEHHS, TOHMMAaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, 3HAaThb M PAcCHO3HaBaTh IMPEANOCHUIKA KOH(MIUKTHBIX
CUTYaIlMH M CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHNKY U B KOPPEKTHOU opMe HOopMyTupoBaTh CBOM BO3PAKEHUS,

B X0/JI¢ TMajiora W/Win JUCKYCCHH 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY 00CyXKaaeMon
OMOJIOTMYECKO TEMbl W BBICKA3bIBaTh HJEH, HAICJICHHBIE Ha pPEIICHUE
OMOJIOTMYECKOM 3a/1auu U MOJJIep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COIIOCTAaBIISATh CBOM CYXJICHHS C CYXICHHUSIMHM JPYTHX YYaCTHHKOB JIHAJIOra,
OoOHapy>KHUBATh PA3JINYUs U CXOJICTBO TO3UITUH;

myOJUYHO TIPEICTABIATh PE3YJbTAThl BBITOJTHCHHOTO OMOJOTHYECKOTO OIBITa
(9KCTIeprMEHTa, HCCIICIOBAHUS, TIPOEKTA);



® CaMOCTOSITENIbHO BbIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 MPe3eHTAIUU U
OCOOEHHOCTEW ayauTOpPUM W B COOTBETCTBHH C HHM COCTaBJISATh YCTHBIE U
MUCbMEHHBIE TEKCThI C UCTIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHas 1eATeIbHOCTD (COTPYTHUYECTBO):

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

® [IPUHUMATH LIEJIb COBMECTHOU ESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pacTpeNesTh PO, JOroBapUBaThCsA, 00CYX IaTh MpolLecC 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 MPEANOYTEHUM M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aMMOJEHCTBUSA),
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 KaU€CTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOM JIEUCTBUA C IPYTUMH WICHAMU KOMAH/IbL;

® OIGHMBATh KayeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENLHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICHCTBUS;
CpPaBHUBATh PE3YJbTATHI C UCXOJAHOM 3a1a4€i M BKJIAJ KaXJ0TO YJIECHA KOMAH/IbI B
JIOCTUKEHUE PE3yJbTaTOB, pa3AeyisiTh cPepy OTBETCTBEHHOCTH M TMPOSBIATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEpPE]] TPYIIION;

® OBJAJCTh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTH COIMATBHBIX HABBIKOB M AMOIIMOHAIBHOTO
MHTEJUICKTA IKOJIbHUKOB.

B ciepe oenadenus ynusepcanvHoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCHBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI JUISI PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyaIMsX,
UCTIOJIb3YysI OMOJIOTUYECKUE 3HAHMUS,

® OpPUEHTHPOBATHLCS B PA3NIUYHBIX MMOAX01aX MPUHITHS PEIIeHUH (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 JACWCTBHMIA (TUIaH peanu3allid HaMEUYEeHHOTO alTOpHTMA
pEIIeHNs1), KOPPEKTHPOBATh MPEJIOKEHHBI AIrOPUTM C YUETOM TMOIYYCHHUS
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;

BHOCUTh KOPPEKTHBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIIUOOK, BOZHUKIINX TPYJHOCTEH;
OLICHUBATh COOTBETCTBHE PE3yIbTaTa LEIH U YCIOBHUSM.

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 OTHOCUTBCS K IPYTOMY YEJIOBEKY, €I0 MHEHMIO;

pU3HaBaTh CBOE MPABO HA OLIMOKY U TaKOE XKe MPaBo JPyroro;

OTKPBITOCTh c€0€ 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:

— TpUOOPETEHUE OTBITA MCIIOJIH30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH C IIEIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,
IIPOBE/ICHUE HECIIOKHBIX OMOJIOTHUYECKHX OIBITOB M DKCIIEPUMEHTOB, B TOM YHCJIE C
WCIIOJIb30BaHNEM aHAJIOTOBBIX M IU(DPOBBIX OMOJIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMUpOBaHUE YMEHUSI UHTETPUPOBATh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMeTOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHue yMeHuUl pemiath yueOHble 3a7a4d OMOJOTHYECKOTO COAEpKaHuUs,
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 1eJIh: (POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAaHWSA, BHIOWPATHh aJCKBATHO TOCTABICHHOW €M METOIbI, JCNaTh
BBIBOJIBI 11O PE3YyJIbTAaTaM MCCIICTOBAHMSI HITA TPOCKTHOM JIEATEITLHOCTH;

— (¢dopMmupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OWOJOTHYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeMETa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy yiien
MpoECCUOHANIBHON JIeATENIbHOCTH, B 00JIacTU OWMOJIOTUH, MEAUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO351CTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEH 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 JPYTUX YUCOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUU U BBIOOPY OMOJIOTHMHU Kak
NpoQMIBHOTO TpEeIMETa Ha YpOBHE CpeIHero oOiiero oOpa3oBaHus g Oyayiien
podheCCUOHAIBHOW  JICSITEILHOCTH B 00JlacTU OWMOJIOTMHM, MEIUILIMHBI, JKOJIOTHUH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIIEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATHCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHME OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpenbl, BIUSIOMIUX HA PA3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPTraHU3MOB, afanTaIfil K (hakTopaM OKPYKaIoIIen Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMEHHOM U3HH YEJIOBEKa, 0COOCHHOCTH HMCTIOIb30BAHMS KUBBIX OPTAaHU3MOB JIJIS
MPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJIXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUH,
XapaKTEepPH30BaTh TI'CHETHYECKH  MOAU(PHUIIMPOBAHHBIC  PACTEHHUS, ONEPHPOBATH
MOHATUSMHU, TUOPUAM3ALMSA, OTHAJeHHAs THOPUAN3alUs, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchOopMaIHsl, MyTareHe3, TeHETHIECKOE PEAaKTHPOBAHUE;

— 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 OOBSICHECHHS HAOIIOJAeMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUM H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTH (DYHIaMEHT HAyYHOTO MUPOBO33PEHUHI.

B nienHocTHO-0pUeHTalMOHHOM cepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJIEKYJISIPHON OHOJIOTUU
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000/IHEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Ccpeabl, COXpAaHCHUC 310POBbA UYCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
9KOCHUCTECM.



TEMATHYECKOE INTAHUPOBAHUE

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

Orpannuenus
MOpP(hOIOTUYECKUX U
(bU3MOIOTHYECKUX afanTaluil.
[Touemy opranu3mel HE
CTaHOBSITCSl OECKOHEUHO
OOJIBIINMH, MaJICHbKUMU,
BCESTHBIM.

Tembl OcHoBHOe copep:kaHue JedATe IbHOCTH
IIKOJIbHUKOB
1. M1 uccienyem CBoiicTBa U CTPOCHUE KUBBIX UccnenoBatenbckue
KMBbIe 00bEKTHI OpraHu3MOB (CTPOCHHE KJIETKH). | paOoThl «Bce i (CHHUITBI,
(6 v) Bun, ocobs — opranusm kax Oenku, Oepe3bl W T.I.)
eMHas cucTeMa. AJanTaiuu OJIMHAKOBBIE?
(mpucrniocobnenus). [lonstue DOTOKBECTY.
roMeocrasa )uBoro opranusma. | [Ipaktudeckas pabora
Crioco0sl ero nojyiep:kaHusl. «Cocrapmnsiem KHUTY

PEKOpJIOB  pacTEeHUHd H
YKUBOTHBIX HAIIETO Kpash».

2. Bausinue
OKpY:Karouieu
cpeabl Ha JKUBBIE
opranusmbi (12 u)

@DaKTOPBI OKPYKAKOLIEU CpeIbl
(abmoTHueckue, OMOTHYECKHE,
aHTpornore’ssie). [Ipumepsl
abnotuyeckux GhakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEICATEITPHOCTh
KUBBIX OPTraHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCTIOCOOJICHUS] AKUBBIX
OpraHu3MOB K a0UOTUYECKUM
dakropam. [IpucrnocobiaeHus k
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQ)KHOCTD U CBET.

[IpakTrueckoe 3aHsTHE
«IBet u Termno» (KyOuku
JIbJIa B3BECUTD, MOJIOKHUTh
B yaiuku [letpu Ha
Pa3HOLBETHYIO OyMary,
gyepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacTasiin).

[IpakTueckoe 3ansTHE
«YTo pacTBOpsETCS B
BOJIE» (OKCIIEPUMEHT
«Kunkuit 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«JIBrkeHue pacTBOPOB I10
LBETKY».

[IpakTrueckoe 3aHsTHE
«JIen miaBaeT B BoJie
(aiicOepru, 3amep3anue
BOJIOEMOB)».
[IpakTueckoe 3ansTne
«Jlen mpum 3amep3aHun




pacIIMpseTcs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTyeckoe 3aHATHE
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh HAa BATMaHe
KpacuTelIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kax )kMBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEpUMEHT ¢
MIATIETKOM ).
UccnenoBarenbekue
paboTsl «BiusiHue cBeta
(Temna, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHUsl B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSX» (HA JJOCTYITHOM
MaTepuare).

3. B3aumopeiicTBus
*KHMBBIX OPraHU3MOB

(44)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommansHocTh. Bunpl-
BceneHpl. [lepeuens pacTeHunii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3alMOOTHOIIICHUSIMHU
KUBOTHBIX TIPH
JTOOBIBAaHUU MTUIIHA
(KOpMYIITKH JIUTS TITHI, JITST
TOPOJICKUX WJTH CEINBCKUX
KUBOTHBIX). BeO-
KaMephI».
HccnenoBarenbckas
pabota
«PacripoctpaneHue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




4. Yesi0BeK B KU3HH
pacreHui u
KUBOTHBIX? (6 1)

AHTponoreHHsie (PaKTOPHI.
[IpaBaa jin, 4TO NEPBOOBITHBIE
JFOAM KWW B TAPMOHUH C
npupoioil. OoMalIHUBaHNE U
OpUPYUYEHUE KUBOTHBIX U
pacTeHuil. 3aueM cracatb
BBIMHPAIOIIUE BUJIBI, KaK 3TO
nenatb. KyabTypHble pacTeHus U
ux aukue npeaxu. [louemy
BaXXHO UX COXPAHATb.
Pa3znooOpa3zue KyJabTypHBIX
pacTeHM U UX 3HAUECHHE B
KU3HU yenoBeka. KpacHas kHura
Bawei repputopun. Ocodo
OXpaHsieMbl€ TEPPUTOPHH,
3anoBeHUKU Poccun u mMupa.

[IpakTuueckas padora
«Pa3noobpazue
KyJbTYPHBIX PACTCHHI B
BallleM PETHOHEY.
UccnenoBatenbekast
pabota «BnusiHMIE
aHTPOTOTEHHBIX (PaKTOPOB
Ha pa3BUTHUE PACTCHUN B
ropo/Jie/HaCEJICHHOM
IIYHKTE.
DKCKypCHs/TIpaKTHIecKas
pabota «OOIIT B Bamem
pETrvoHe — YHUKAJIbHbIE
00BEKTBI IPUPOJIBD.

5. DKoJiornuyecKue
Humu (6 9)

buocdepa — ogna u3
BOKHEUIINX 000JI04YEK 3EMIIH.
UTo Takoe «IKOJIOTHUECKUe
HUIIN» U KaK OHU
dopmupytorcsa? @opMupoBaHue
3HaHUHU 110 OMopazHO0Opa3UI0
KUZHEHHBIX (PopMm,
TIOBEICHYCCKUX
MPUCTIOCOOJICHH,
Moau(UKAITMOHHAS
MU3MEHYHUBOCTH (Ha 0230BOM
ypoBHE). PacTuTenbHbIe
COOOI1IeCTBA U X THUIIBI.
PasBuTHe u cMeHbI
PaCTUTEIIbHBIX COOOIIECTB.

UccnenoBatenbckue
paboThl «DKOJIOTMYECKUE
HUIIN BOKPYT T€Os —
onucaHue (paxkTopoB
OKPYXaIOIIEH CPEIBD.
UccnenoBatenbckue
paboTHI
«DeHONOTUYECKUE
HAOTIOCHUS.

MoayJsb «OCHOBBI pac

TeHneBOoJACTBa» 7-8 Kiacchl (68 yacoB)

PACTEHHEBOACTBO
(29)

OCHOBHBIE (haKTOPbI
BBIPAILIMBAHUS PACTCHUN.
Hcropus pazButus
arpOXMMHUYECKUX 3HAHUH
(pabotst M.B. JlomoHocoBa, TO.
JInbuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupsizena,
ITI.A. Koctbruena, /[.H.

Tembl OcHOBHOE coaep:xaHmne JesiTeIbHOCTD
MIKOJIbHUKOB
Tema 1. BBenenue B | Uto-Takoe paCTEHHUEBOJICTBO: IIpakTuyeckas pabora

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArporexHHYeCKui
skcnepuMenT (6 4)

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

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

Hccnenoarenbekas
pabota «DaKkTopHI,
BJIMSIONINE Ha
IpopacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH ISt
BbIpal[UBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Posn
XHMHYECKHX
3JIEMEHTOB B
NUTAHUU PACTEHMI

(20 g)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xuMuueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOuooruueckue. TUmsl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHncropt
MUTATEJIbHBIX BEIIECTB
pPAaCTEHUH: BOCXOIALINHN U
HUCXOISIIUN TOK. BaxkHenmue
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBouctBa. [IpocTeie U crioxKHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATamnbl OHTOTeHE3a, (DaKTOPHI,
BIIASIIOLIME HA POCT PACTCHUM:
CBET, T'yCTOTA MOCAJI0K, TUTaHHUE,
cyOcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl MUTaTENbHBIX
pactBOpoOB. Pacuer 103
yI0OpeHuit 1is
NUTATENbHBIX PACTBOPOBY.
[IpakTuueckas padora
«IIpaBuna cmemmBanus
yI00peHni
[IpakTuueckas padbora
«IIutanne pacrenui:
TEXHOJIOT S
IPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYp».
[IpakTuueckas padbora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN».
[IpakTuueckas padbora
«PacturenpHas
JUArHOCTHKA.
HccnenoBarenbekas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTeHM, pACTEHUH Ha
HIKOJIbHOW TEPPUTOPHH,




pacTeHuii a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTCHUI.
@opMBI a30Ta U UX
MIpEBpaIlCHHUE B MOYBE.
Ncrounnku docdopa ms
pacTeHus. 3HaYeHHe
dbochopcoaeprammx
COEJIMHEHUH B KJIETKe. Poib
MAaKpO3PIUYECKUX COCTMHEHUN
docdopa B IHEPreTHIESCKOM
oOMeHe.

Brnusinue kanus Ha puznueckue
CBOMCTBA MPOTOIUIA3MBbI, HA
(bepMEeHTHI YTIIEBOJOPOTHOTO
obmeHa, cuHTe3 OEJIKOB H JIp.
Ponp xanus B noaaepxaHuu
MOHHOTO OajaHca B TKaHSX, B
MPOLIECCAX CAMOPETYIISALINH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJb KIbIMS. Y4acTUE B
00pa30BaHUU KJIETOYHOU
CTEHKH, MOJJIEP>KaHUN
CTPYKTYpbI MEMOpaH U
peryJsius uX NPOHUIIAEMOCTH.
3HaueHUE MarHus B
MeTa0O0IU3Me paCTEHUH.
Marnuii B coctaBe xjiopodusiia,
CXOJICTBO XJopoduiia u
reMorjoOrHa Kak
CBHJIETEJILCTBO €IMHCTBA
OpPraHuYeCcKOTo MUpA.

Cepa 1 ero OCHOBHBIE
COEAMHEHUSI, UX POJIb B
CTPYKTYPHOW OpraHu3aIuu
KJIETKH, Y4acCTHE B
OKHCTTUTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUIX
MUKpPO3JIEMEHTHI.
[Ipencrasienus o ponu
MHUKPO3JIEMEHTOB B
MEeTab0JIM3Me PACTCHUM.
Oco00eHHOCTH TOCTYTUICHUS
MHUKPORJIEMEHTOB B PACTECHUS.
CuHeprusMm v aHTaroHU3M

YCTaHOBKA IPUYUH
aTOJIOIMYECKUX
COCTOSIHUM (TIpU
HATUYKN ).
HccnenoBarenbekas
pabota «OneHka BIUSIHUSA
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PAaCTEHUIN
(cocTaBiieHUE pa3INYHBIX
MOJAKOPMOK )».




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

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

[TonsaTHE 0 perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoaHbie (a0cmu30Bast
KHUCIJIOTa U HEKOTOPBIE

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

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

3ammTa pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHTAY.
Hccnenoarenbekas
pabota «BnusiHue
reTepoayKkCHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSIX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHUI.

[IpakTnueckas padora
«HCcekTapuu: npaBuiIa u
YCIIOBHS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHui.
®dusznosorus
pacreHuii (8 u)

Bonnas, necuanast u mnouyBeHHast
KYJIbTYpbI, UX TIPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BOIbI B KOPHE U
cTebJie pacTeHHIA.

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

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DaKTOpbI
pocTa pacTeHUM: BO3YX U
aspanus. [lonzemHoe npixanue
pacTeHui: COCTaB MOYBEHHOTO
BO3lyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas padbora
«KopHeBoe naBneHuey.
[IpakTuueckas paborta
«IIpuroroBnenue
npenapara yCTbHI]
METOJIOM CJIETIKa.
UccnenoBarenbekue
paboth «BnusiHue
YCIOBUM COEPKAHUSA
pacTeHU Ha KOJMYECTBO
YCTBHID.

[TpakTuueckas padbora
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILIACTOBY.
HccnenoBarenbckast
pabota «Onpenenenue
xyopodumna A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAIBAHUY.

dboTocuHTETHUECKOI
aKTUBHOCTH PACTEHUH U
(haKkTOpOB, BIUSIONINX HA
HEey.

[IpakTuueckas pabora
«Anpanus, CO; u Os,.
JIpIXaHue pacTeHun.
[IpakTuueckas padora
«/JIpIXaHNE paCTECHUN:
OLICHKa MHTEHCUBHOCTHU
JBIXaHUS PACTEHUU U
TUIO/IOBY.
HccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
Pa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacreHusl.
CoBpeMeHHbIE

ACIEKTHI CeJIeKIIUU
(20 9)

Kak denoBek cran ucnoyib30BaTh
pactenus? CBs3b pa3BUTHUSA
IMBUJIA3ALNH YEJIOBEKA U
OJOMAIlIHUBAaHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIEC
CBOWCTBA )KUBBIX OPraHNU3MOB.
N3menunBocTh. Buasl
U3MEHYNBOCTD.

I'en —MaTepuanbHbI HOCUTEID
HACJIEICTBEHHOCTH U
U3MEeHUYMBOCTU. HyKiIenHOBBIE
KHUCIOTHL JIokamm3anus
FEHETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennukanus JJTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpaunckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHoobpasue. UTo Takoe
reHOaHk? 3aueM COXPaHSITh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JloMecTukarus, Bce 1
pacTeHus ¥ )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAIIIHUBAIOTCA?
MOHO 11 CUNTATH
TapakaHa 0JIOMaIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoaudukanroHHas
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[IpakTuueckas padbora
«I'eH — HHCTPYKLMUA 110
cOopKe KJIeTKH (Ha bucepe
WU KOHCTPYKTOPE)».
[TpakTuueckas padbora
«Myrartus Ha OyTepOpoie
(JTF060it 0OBEKT U3
penbIayIei paboThl, TIe
W3MEHEHHUE UHCTPYKIUU
MIPUBEJIET K U3MEHECHUIO
BHEIIIHET0 BUA
00BEKTa)».




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

3nauenue padot H.M. BaBumnosa.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
LlenTpBI IPOUCXOKICHUSA
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'ubpunmuzanus. ®opmsl oTOOpA.
OcHOBHbIE HANPABJICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1u xu3Hb B npooupke?
buoTtexHomorus KyabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pe1akTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKyna Ha
HAIIIUX CTOJIAaX
(PYKTHI/OBOLLIN/3TAKI.
[IpakTrueckas padora
«Bprpammaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
pabota «BpIpamuBanue
pacTeHuid B IpOOUPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yabTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIFHBIX PACTBOPOB
JUTSL paCTEHUN ).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoaenpoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacTurennuan

npoxykiusi (8 u)

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

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CreKTpo(hOTOMETPHHU.
[TorenunomeTpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHuenTpauu (II1K) n
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
UccnenoBarenbekas
paboTta «O1neHKa KayecTBa
BBIPALICHHOU
MUKpO3€eJIeHN» (JTu00
CBOSI, TMOO M3 Mara3uHa).
[TpakTuueckas pabora
«Metopl O1IEHKH
Ka4yeCTBa PaCTUTEIIbHON
POIYKIIUN: XPaHECHUE U
COXPAHHOCTh
MTUTATETBHBIX BEIIECTB
(Mo 1ocTynmHOMY
000pyTI0BAaHHUIO).
UccnenoBarenbekast




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

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

Tembl

OcHoBHOe coaepkaHne

JlesiITeJILHOCTD
IIKOJbHUKOB

Tema 1.
BuorexnoJjgorus
4 v)

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

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azota, hochopa, MUKPOIIIEMEHTOB.
NccnenoBanne HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
npeaBapUTEIbLHON 00padOTKM),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
ouocunrteza. Metozpl
ONTHUMH3AIINN TUTATEIBLHBIX CPE]I.

[TpakTuyeckas pabora
«I Ipumepsnl
MIPUMEHEHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
JKU3HIY.

Tema 2.
Muxpoouosorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CJIO’KHBIC METO bl OKPAIITHBAHHSI
Oakrepuil. ®Du3nonorust 0akTepui:
NUTaHWE, ABIXaHHUE, POCT
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTPEeMOUITBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

ITpakTuka.
JlaGoparopnas padota
«DukcupoBaHHbIE
npenaparsl 0akTepuil.
Onpenenenue GopMbl
MPEITI0KEHHBIX
KYJbTYp
MHUKpPOOPTaHU3MOB,
WCIIOJBb3Ys IPOCTON
METOJI OKPACKH».
JlaGoparopHas pabora
«OnpeneneHue Tumna




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxkenne. otoTpodHbIC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHASI MOJIENIb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Majio4uKa U YepHasi CMEPTh,
00TYJIU3M, CTOJOHSK, TYOepKYJIe3.
HcTopust 60pb0BI €
OakTepUabHBIMU UH(DEKITUSAMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI ISHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

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

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpaIlliBaHUS
no ['pamy» (ripu
HaJU4YHH PEAKTUBOB).
JlaGoparopHas pabota
«IIpuroroBienue
MPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHUCITBIX
OakTepuii».
JlaGoparopnas pabora
«IToceB cMbIBa ¢ pyk Ha
gamku [letpm».
JlabopaTopHas padoTa
«BblIeIeHre YUCTON
KyJIbTYpbI OaKTEepHil.
Merton pa3BeaeHHUI.
MeTox UCTOIIAIOMIETO
HITPUXAY.
JlabopaTopHas padoTa
«Mopdonoruueckas
XapaKTEePUCTHKA
BBIJICJICHHON YUCTOM
KYJIbTYpHI:
XapaKTEePUCTHKA
KOJIOHUH, (hopMa
OaxkTepuil, TN
KJIETOYHOU CTEHKI.
JlabopaTtopHas padoTa
«CpaBHeHuE pocTa
MHUKPOOPraHU3MOB Ha
yaike 0e3 U ¢
no0aBneHUs
AaHTHONOTHKOBY.
Uccnenoparenbckas
paboTa «Ilouck
MHUKPOOPTaHHU3MOB
o0JIamarmux
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Uccnenoparenbckas
pabota «BsimencHue
MOJIOYHOKHUCITBIX
OaxkTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTH.
HccnenoBatenbckas
paboTa «Bpienenue
OaKTepuil MOJE3HBIX
JUTSL PACTCHUI.

Tema 3.
JyKapuoTHYECKHUe
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe rPpUOBI,
JIPOIKIKH,
Bojopocn) (12 )

[1necHeBbie rprOBI TPOAYLIEHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIECTB
OO6mrast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
HCTIOJIBb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoornm BUHOAEUS U
XJICOOIICUCHMS,
CIIEIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabomu3M JpoAoKen.
Peaxiust cnupToBOro OposKeHuU .
[Tony4yeHne BTOPUYHBIX
MeTa0O0JIUTOB B APOAOKAX. Jpoxku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tony4yenue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUS Y
IPOXKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOMOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOKCKa MUIIICHEH (PYHTUIIUIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bonopocnu — nepcneKTUBHbIN
00BEKT JJIsI MPOU3BOJICTBA OEJIKa U
yriaeBoaoB. buorexHonornueckue
METOIbl OYUCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsel, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTHUBHBIN WUJT U BXOJISIIHNE B HETO
MUKpPOOpTraHu3Mbl. Micnonb3oBanue
BOJOPOCIIEH B OUMCTKE CTOUYHBIX
BOJ.

JlaGoparopnas pabora
«IloacyeT KiIeToK
JTPOAKEN B KAMeEpe
['opsieBay.
JlaGoparopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOTO
OpO’KEHUS: STUIIOBOTO
CIHUPTa U YTICKUCIIOTO
raza.

JlabopaTopHas padoTa
«Habmronenue
Pa3sMHOKCHHUS
TPOYKKEBBIX KIIETOK.
[Ipaktuueckas pabota
«ITonmyuenue TBOpora u
Ke(upa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxkTepuii».
[IpakTruueckas pabota
«OCHOBHBIE BUJIBI KBACa
U UX XapaKTePUCTUKA»
«JIpoxxu u
MOJIOUHOKHCITBIC
OaxTepuw,
MIPUMEHSIEMBIE IS
MIPOM3BOJICTBA KBACay.
[IpakTruueckas padbota
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHSI
JIPOKKEN B a3pOOHBIX U
aHAPPOOHBIX
YCIIOBHSIX).
[IpakTruueckas padbota
«MeToapl OlIEHKH
CBOVCTB
XJIeOOTIEKapHBIX
JIPONIKEN.
Ocobennoctu
MPUMEHEHUS




MIPECCOBAHHBIX,
CYILLIEHBIX U
WHCTaHTHBIX
TIPOACOKEN.
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XMMHYECKHIX
(bakTOpOB Ha KAUeCTBO
OMOTEXHOJIOTHYECKON
npoayKiuu (KBac,
kedup, CoIp, XJ1ed 1
TIp.)».
Uccnenosarenbckas
paborta «Bnusinue
(hUBUKO-XUMHUECKUX
(hakTOpOB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [IpakTrnueckas padbota
Hacaeacreennas M3MEHUYNBOCTb — OCHOBHBIE «MoaudukanmoHHas
uagopmanus (8 4) | CBOWCTBA KUBBIX OPTaHU3MOB. MU3MEHYHUBOCTD (JIUCTHA,
N3menunBocTh. Buibl UTOJIKH C OJTHOTO
U3MEHYHMBOCTb. JIEpEeBa)».
['en —maTepuanbHBIN HOCUTEND [IpakTuyeckas paborta
HACJIEICTBEHHOCTH U «I"eH — uHCTpYKUHUA TIO
n3MeHunBocTU. HykiienHOBbIE cOOpKe KJIETKH (Ha
KUCIOTHI. JIokanu3anus oucepe uinu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [IpakTruueckas pabota
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. OytepOpoe (mroboi
Tpanckpunmus. TpaHcnsauus. OOBEKT U3 MpeAbLAYIIEH
Myraruu. paboThl, i€ U3BMEHEHUE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTA)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME ITpocmotp
Bupycousorusi (6 4) | opranndeckoro mupa. CTpykTypa v | JOKyMEHTAJIBHOTO
XUMHUYECKUN COCTaB BUPYCOB. ¢bunbMa o BUpycax.
Knaccudukanust Bupycos. [IpakTrueckas padoTa.
Penponykuus BupycoB. Bupycel - | «MeToa pa3BeacHUN.
BO30yAUTENN UH(DEKITMOHHBIX [TpakTrueckas padbora.
6one3Hneil. OHKOBUPYCHI. «TutpoBanue
bakrepuodaru: crpoenue, OakTepuodarony.




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

Tema 6. 'ennas

OCHOBBI T€HHOM HHXCHCPHUHU.

[Ipaktruueckas pabota

HHKEeHepusl U Bexkropa. Cnenuduyeckue «OH/IOHYKJI€a3bl
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (padora ¢
8 v) buorexHomornu NpoayKIHH HYKJICOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCIIEZIOBATEILHOCTSMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [IpakTrueckas pabota
CRISPR/Cas — cucrtema «["cHHBIC HOXKHHIIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuit u apxeit. TMO. Metoasl | (MogenupoBaHue Ha
noxyuyenust ' MO. Oymare)».
Urpa-guckyccust:
«BpIurpau rpaHT Ha
cozpanue 'MO».
Tema 7. JlomecTukaius OCHOBHBIX Huckyccus
Bbuorexnosiorun B JIOMAIITHUX KUBOTHBIX; «/lomecTtukanusi, Bce 11
’KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHus U )KUBOTHBIE,
8 v) JIOMECTHKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSAJIOM
(Jiucuiia, HOpKa | Jp. — C YEeJIOBEKOM UM
AKCTIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIITHUBAIOTCS?
akazeMuka bensena). MO3KHO JIM CHUTATH
CoBpeMeHHbIE METOIbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIUIAHTAIIAS | OJJOMAITHEHHBIM
AMOPHOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHHPOBAHUE. [IpakTruueckas pabota
OcHOBHBIE 00JIE3HU KUBOTHBIX U «MeTtoamnka
POJIb TATOTCHHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MTAPa3uTOB B | (MOACIMPOBAHUE HA
pa3BUTHUH 3a00JICBaHUM JOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTrnueckas padboTa
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBiieHHE paluoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTaHUS KUBOTHOTO,
KUBOTHBIX. [TosokuTeNnbEHOE U pacyeT pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPIKaHUEY.
BO3/ICHCTBUHM aHTHONOTUKOB Ha HccnenoBaTensckas
OpraHU3M B XOJI€ JICUCHUS pabota «O1eHKa
YKUBOTHBIX; IICJTU U 3a]a9H KaueCcTBa MOJIOYHOH
BeTepUHApHH. buoTexHOMOTHS MIPOTYKIIUH.
KOPMOBBIX TIPEMapaToB.
Tema 8. OCHOBHBIE METO/IbI CENEKIIHH. [Ipaktuueckas padbora

BbuorexHosioruu B
PacTeHUEBO/JCTBE

I'ubpuauzanus. opmer oTéOpa.
OcHOBHbBIE HaNPaBJICHHUSI

«BpIpammBaeM ropox.
Kak nposectu




(10 )

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

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpuauzanus,
oTJaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HucC,
TpaHchopmalus, MyTareHes,
TEHETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(DUITUPOBATH pacTEHUS?
['enHas unxenepus pacteHuit: Uro
TaKO€ FreHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertoabl nonyuenus. O6pa3oBanue
OIyXOJIEW Y PACTECHUM.
ArpobakTepuanbHas
Tpanchopmans: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekyisipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHchopmaruu. ['eHeTndeckoe
penaktupoBanue. COBpeMEHHBIE
MOAXObI U TOCTHXKCHUS
T€HETUYECKOTO PEaKTUPOBAHUS
pacTeHuil.

Ectb 1m sxu3Hb B ipoOupke?
buotexHonorus KyabTypHBIX
pacTeHuil.

CKpEILMBaHUE Y
ropoxay.
[Ipaktuueckas pabota
«I"eHOMHBIE HOKHUIIBI
(MonenupoBaHue
pabOTBI CUCTEMBI
CRISP-Cas).
HccnenoBarensckas
pabota «BripanBanue
pacTeHuid B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCs
pe3yJbTaTaMu
TIPEIBITYITIX
HKCIIEPUMEHTOB T10
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOPOB 1A
pacTeHuid).

Moayab «MoJiekyJsipHble 0CHOBBI Gu3H0JI0TuU U (papmakoorum» 9 Kiace

(68 yacoB)
TeMbI OcHOBHOe cojiepKaHue JlesiTeIbHOCTD
IKOJLHUKOB
Tema 1. BBenenune. buoreHusie 2J1eMEHTHI: HccnenoBarenbckas
dusuojiornyeckas opranorensl: O, C, N, H. pabota
xumus (20 1) AxTtuBHbIE POpMBI KUCIOpOaa, ux | «KomnmuectBennas

ITOJIyYEHHE, HEUTPAIU3AL .
Makpo3JIeMEHTBI: TPOLICHT

OICHKAa COACPIKAHUA
MHKPOS3JICMCHTOB HUJIN




coJiepKaHusl B OpraHU3Me,
BBITIOJIHAEMAs (PYyHKIIUSA,

COACPIKAaHNC B IPOAYKTAX IMUTAHHA.

Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEeMast QyHKIIHS,

COACPKAaHUC B IIPOAYKTAX ITIUTAHHA.

[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, UTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u Bunbcona, CBsI3aHHBIE C
MeTa00JIU3MOM MEIU.
ToxcHu4HbIC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

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

VrneBoasl. 3a001eBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmeHTsi.

BuTtamuHbl KHUpOpacTBOPUMEIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTaMMHOB B ITHIIEBBIX
IIPOLYKTAX.
[IpakTrueckoe 3aHATHE
«KauecTBeHHBIE
peaKkIuu Ha
OpraHUYECKHe
MOJIEKYJIBD».
[IpakTueckoe 3aHATHE
«JeHaTyparus OeJIKOB»
[IpakTrueckoe 3aHsATHE
«M3ydyeHne akTUBHOCTH
aMuIIa3bDy».
IIpakTyeckoe 3aHATHE
«/Inamu3 (kerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsbl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIBI KOHTAKTOB MEX]Ty KIIETKaMHU.
3HaYeHUE MEKKJIETOUHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

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

Tema 2.
MouiexkyasipHast
omnostorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbBIE PUHIIUIIBI CTPOCHUSI.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMNBI penapanuu.
Tpanckpunus.

I'enernueckuui koa. Tpancisauus.
Opranu3anusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[Ipaktruueckas pabota
«Brigenenne JIHK u3
OanaHay.
[IpakTruueckas padbota
«Mopens [IHK-
OpHUTAMMI.
[IpakTrueckas pabota
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ nmomoribro
CHEKTPpOhOTOMETPUIDY
(TTpu HATUYUM
o0opymoBaHus).
[TpakTrueckas padota
«PermmkaTuBHas
MalnuHa (urpa-




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

JIEMOHCTPALIHS ).
[TpakTuyeckas padorta
«ITHP (Mmoxenb
aMIUTUKAIHS Ha
oymare)».
[TpakTuyeckas paborta
«Cuna mpoMoTopay.
[IpakTryeckas padbora
«Pemenue 3aga4u Ha
TeHETUUECKUM KOI».
[TpakTudeckas padora
«DoaauHT OEIIKOBY.
Hccnenosarennckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepHiD».
[IpakTrnueckas padbota
«Pabora B
COBPEMEHHBIX
reHeTHYeCKHUX 0azax
naHHbIX. [IpoBenenne
In silico ananuza

MIOCJIEJ0BATEIbHOCTEN
TCHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabora «IKcrepruMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. 10 OTMPEJEICHUIO

CKpWHMHT U €70 METO/IBI.

ITytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopO1us) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBaHUSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. [ eHbI U OeJIKU TIepBO
¢da3bl OuoTpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u 6enku
BTOpOH (ha3wl OMOTpaHcHopMaIi.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, MIPSIMOE, HEMIPSIMOE U
pedaexkTopHoe AeicTBHE.

TOKCUYHOCTH BEIIICCTB
Ha apTEMUTUIX.
[IpakTruueckas pabota
«Kapra skcrnpeccun
n0(haMUHOBBIX U
CEPOTOHUHOBBIX
peLenToOpoOB B MO3re
MBIIIICH.
Hccnenosarenbckas
pabora
«lloBeieHUYecKkue TeCThl
Ha pbIOKax Danio rario.
CseTino-TeMHas
Kamepay.
HccnenoBarenbckas
pabora
«IToBeneHuecKkue TECThI




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

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE pELICITOPHI: TUIIHI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopsl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHUE IPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
UMMYHHTETA. PapMaKOJIOTHUECKas

Ha pbIOKax Danio rario.
OTKpBITOE TTOJIEY.
HccnenoBarenbekas
pabora
«lToBeneHueckue TeCThl
Ha pbiOkax Danio rario.
CraitHoe moBeieHUEY.
[TpakTrueckas pabota
«BnusiHue agpeHanvna
Ha CepJ/IeYHbIC
COKpAIEHUS
(mporpamMMHOE
o0ecrieueHue)».
[Ipaktuueckas pabota
«l'ucromornueckue
IpernapaTbl UMMYHHOU
CHUCTEMBD».
[Ipaktuueckas pabota
«l'ucronoruveckue
npenaparbl HEPBHOM
CHUCTEMBD».




XapaKTepUCTUKA UHTEPJICUKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl U SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
PELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepHAIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha J0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMBbIE HATPUEBBIE




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

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

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranu3anys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coaepxaHue JeATeILHOCTH
HIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU pa3BUTHUA [Ipaktuueckas pabota
MouiexkyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkienHoBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [TpakTnueckas pabora
Marpuunsie cunTessl. Perumikamusa | «Mogens JIHK-
— OCHOBA KJIETOYHOTO JEICHUS. OpHUTaMI».
[IprHIMIIBI peIUTMKALUN. [IpakTruueckas padbota
Mytanuu. YTo BeI3BIBAET «OnpeneneHue

KauecTBa MpenapaToB
JAHK ¢ momoristo
CHEeKTpOhOTOMETPUMY
(Ipu HATMYUH
o0opyI0BaHUs).
[IpakTruueckas pabota
«PernmukaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS ).
[IpakTruueckas padbota
« TP (Mmomens
aMIUTM(UKALMS Ha
oymare)».
[IpakTrueckas padbota
«Cuita mpomoTOopay.
[IpakTruueckas padbota
«Penienue 3ama4d Ha
T€HETUYECKUN KOJI.
Tpancasuus».
[IpakTrueckas pabota
«DonauHT OEITKOBY.
Uccnenoarenbckas
pabota
«Pacrnpoctpanenue
aHTUOUOTUKOPE3UCTEHT
HBIX OaKTepuii».
[Ipaktuueckas padbora




«PaboTa B OBpeMEHHBIX
reHEeTUYEeCKUX 0azax
naHHbIX. [IpoBenenue
In silico ananu3za

IIOCJIEI0BATEILHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas PoneBas urpa
MouJiekysipHbIe HCTOPUS Pa3BUTHUS NIPEACTABICHAS | «AJUIEIIN.
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuit
(20 v) OT reHa K MpU3HAKY: KaK NpOEKT MyTareHHble
packpacutb KoTa. Uto Takoe (bakTOpBHl.
npusHak? [IyTe OoT rena 1o Ponesast urpa «Cyab0a
npu3Haka. Myranuu. Asienu. KJIETKI». | eHBbI-
['eTepo3UroTsl ¥ TOMO3HUTOTHI. MIEPEKITIOYATENH.

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

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

JIucKkpeTHOE HacleJOBaHUE
MPU3HAKOB. 3aKOHBI MeHaes:
OJIVH T'€H - OJIUH Npu3HaK. Cxema
CKpeIlIuBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB TIEPBOTO
NOKOJIEHUA. 3aKOH PACIIEIUICHUS
IpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOJIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumonericTBre reHos.
AJNIeTbHOE M HeaJUIeNIbHOE.
Onpenenenue noja. [Tonoseie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nonia. [lomoseie
xpomocombl. [Ipobraema
JOIIOJTHUTENIBHON X-XpPOMOCOMBI Y
KEHIIVH. TpeX1BETHBIE KOIIKU.

[IpakTHueckoe 3a1anue
«AJTOPUTMBI 1J151
KJIETOK.
[IpakTueckoe 3a1anue
«Enunoobpasue
MIEPBOTO MOKOJICHUS.
[IpakTHueckoe 3a1anue
«Pacuienienne Bo
BTOPOM TOKOJICHUMY.
Hccnenoparenbekuii
MPOEKT «3aKoHsI [
Menpaens B
AKCIIEPUMEHTE.
[IpakTueckoe 3a1anue
«Pemerka [lenneray.
[IpakTueckoe 3aanue
«HacnenoBanue,
CLETICHHOE C TTOJIOM).
IIpakTHueckoe 3aHsTHE
«B3anmonencTBus
T€HOB (MOJIETUPOBAHKE
CUHTE3a U TPAaHCIIOPTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouJiekysipHbIe

OCHOBBI CeJIeKINH
(28 )

['eHbl B nomynsiiusiX: BEIUKOE
paBHOBecue. [Tomynsuus. HacToTel
BCTPEUYAEMOCTH ITPU3HAKA U
ajuiens. YpaBHeHue Xapau-
Baitn6epra. [Tonynsmuu
MEHSIIOTCSI: YUCIIEHHOCT,
MUTpAIHS | BBIOOP CyIIpyTa.
@DaKTOpbl, KOTOPHIE BBIBOJAT
NOMYJIALIUIO U3 paBHOBECHS Xapau-
Baitn6epra. UncineHHOCTb
nonyysinun. Ponesas nrpa
«3ddext ocHoBaremns». Hpeid
reHoB. Myranuu. Hecitywaiinoe
ckpenuBanue. M3osamusi.
[Tonmynsiuyn MEHAIOTCS:
€CTECTBEHHBII 0TOOp. MexaHu3m
NENUCTBUSI €CTECTBEHHOTO 0TOOPA.
JIBmokymuii otoop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOAU(PUKAITMOHHON
u3MeHunBocTU. Hacnenosanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonnuecTBeHHbIE PU3HAKHU.
CpenoBas U3BMEHUUBOCTh
npusHaka. Koapduument
HacleayeMoCTH npu3Haka. OTBer
Ha oToop. [Touck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTHUIHBIE BAPUAHTHI
reroB. JIHK-uum. [ToaHorenoMHBbIM
aHAJIN3 acCOLUALINI.

«OMBI» HaJI TEHOMOM.
[Toctrenomuast spa. O6parHas
reHeTuka. « OMUKCHBIC»
uccnenosanus. [Iporeom,
MeTabosioM. JlomecTukaus u
LEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTeHuii ¢
«XOPOIIMMUY TTPU3HAKAMU JIJIS
yesi0BeKa. L{eHTpbl reHeTU4eCKOro
pasHooOpa3sus. Hukonaii liBanoBuu
Basunos. Cenekiusi.
KomOuHanmonnas u ruOpuHas
cenekuus. ['erepo3suc.

IIpakTueckoe 3a1anue
«YacToTn! ajenei,
T€HOTUIIOB U
(hEeHOTHUTIOBY.
HccnenoBarenbckuii
IIPOEKT «AHaIN3
TE€HETUYECKON
CTPYKTYpPbI NOMYJISUN
(Ha OCHOBE 3aKOHa
Xapnu-Baitabepra)y.
Ponesas urpa « 29 dext
OYTBUIOYHOTO
TOPJIBILLIKAY.

PosneBas urpa
«EcTecTBeHHBINM
oTOOpY.
HccnenoBarennckue
paboThI
«MoaudukanmoHHas
U3MEHYUBOCTh
pacTeHuil B mpeienax
BAILIETO MECTa
AKUTEIBCTBAY.
[IpakTueckoe 3aanue
«ATPOHOMBD».
[IpakTueckoe 3a1anue
«I"omonornueckue
PSIBI HACJIEICTBEHHON
U3MEHUYUBOCTI.




CoxpaHUTb U U3YYUTh T€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Kosmekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAILIEH
cTpaHe. ['ne 3aHumaroTcs
TCHETUKOW U TEHOMUKOM IS HYK]T
CEJIBCKOI0 X0351CTBA.
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