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COJEPKAHME

IHosicHuTeILHAA 3alIUCKA

AKTyalnbHOCTh M Ha3HAUYEHUE TIPOTPaMMBI

BapuanTsl peanuzanuu nporpaMMsel 4 (hOpMbI IIPOBEACHMS 3aHATHI
B3aumocBsI3b ¢ mporpaMmoi BOCIUTaHMS

Oco0eHHOCTH PaboTHI Mearora Mo NporpaMmme

Coaep:xxaHue Kypca BHEYPOYHOM JeSITeJIbHOCTH

Monynb «Kak >KUBOTHBIE U paCTEHUS MPUCTIOCAOIMBAIOTCS (IBOIIOIIMOHHAS IKOJIOTHS )
5-6 xnaccol (34 yaca)

Monynbs «OCHOBBI pacCTEHUEBOACTBAY 7-8 Kitacchl (68 4acoB)

Monynb «buotexnomorun» 7-8 kiacchl (68 yacoB)

Monynb «MonekynspHble OCHOBBI (U3HOIOTHH U (hapMakororun» 9 kimacc (68 yacos)
Mopyne «MonekyaspHble OCHOBBI ceneKuun» 9 kiacc (68 yacoB)

IInanupyembie pe3yabTaThl 0CBOEHHMS KYPCa BHEYPOUYHOI 1eATeJIbHOCTH
JIMYHOCTHBIE pE3yIbTaThI

MeranpeameTHbIe PE3YIbTaThI

ITpenmMeTHBIE pe3yIbTaTh

TemaTuuyeckoe NJIAHKPOBAHUE

Monynb «Kak )KMBOTHBIE M paCTEHHUS MPUCTIOCAOIUBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHS )
5-6 knaccel (34 gaca)

Monynbs «OCHOBBI pacCTEHUEBOACTBAY 7-8 Kitacchl (68 4acoB)

Monayns «buotexnonorum» 7-8 kiaccel (68 4acoB)

Monynb «MonekysipHble OCHOBBI (PU3MOSIOTUN U (apMakoiorun» 9 kiacc (68 4acoB)
Monynb «MonekysipHble OCHOBBI celeKuumn» 9 kiacc (68 yacon)



HOACHUTEJBHASA 3AIIMCKA

AKTYyaJIbHOCTh M Ha3HaueHue mporpammbl. [Iporpamma paspabotaHa B
COOTBETCTBUHU ¢ TpeOoBaHusMHU DeepaabHOr0 roCyaapCTBEHHOro0 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIEro o0Opa3oBaHUs, OPHEHTHPOBaHA Ha oOecleueHue
UHAMBUAYAIbHBIX TOTPEOHOCTEM OOyyarommxcs M HampaBlieHa Ha JIOCTHXKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IPOrPpaMMbl OCHOBHOT'O OOIIET0 0Opa3oBaHMUsl €
y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHH KypCOB BHEYPOUYHOM
NEATEIBHOCTH. ITO MO3BOJISIECT 00ECIIeUNUTh €IMHCTBO 00s13aTeNIbHBIX TpeOboBanuit I'OC
BO BCEM MPOCTPAHCTBE IIKOJHLHOTO OOpa30OBaHHWs: HE TOJBKO HA YpPOKE, HO W 3a €ro
peeIaMH.

AKTyallbHOCTh ~ peaju3allid  JaHHOW  TporpaMmbl  OOYCJIOBIIGHa  CamMoW
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATENBCKON ACATENBHOCTU. DTA JEATEIbHOCTD JIEKUT
B OCHOBE T03HABATEIBLHOTO MHTEpECca peOeHKa, ABJISIETCS 3aJI0T0OM YMEHUS TUIAHUPOBATh
JTt00bIe IEWCTBUS U BaXKHBIM YCIOBHEM YCIICIIHOM peanu3aiuu uaeu. Jlroobie n3MeHenus
COBPEMEHHOr0 0O0IlecTBa CBSI3aHbl C NPOEKTaMU W UCCIEIOBAaHUSIMU — B HaykKe,
TBOpPUYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba)kKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OOydaromerocs sBIseTCs (OPMUPOBAHHWE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCIIEIOBATENbCKOM IS TETbHOCTH.

[IporpamMmoii mpeaycMoTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO
YPOBHSI 3HAHMM, a TaKkKEe U MPAKTUYECKOro OmbiTa paboThl ¢ J1abOpaTOPHBIM
0o0opy/lI0BaHHEM, OBJIAJICHUE MPUEMaMU HCCIIEA0BATEILCKON NeATeIbHOCTH. MeToabl
OpraHu3aly  00pa3oBaTEJbHOM W  HAYYHO-UCCIIENOBATENBCKOW  JESTEIBbHOCTH
npeaycMaTpuBaloT (POPMUPOBAHUE Yy OOYyYalONIMXCS HECTaHJAPTHOTO TBOPUYECKOTO
MBIIICHHSI, CBOOO bl CAMOBBIPAXKECHUS U UHANBUAYATBHOCTH CYXKICHUMN.

Jlng monmHOro ydera MOTPeOHOCTEHM YYallMxcs B MPOTrpaMMe HCIOJIb3YEeTCs
aupdepeHIMPOBaHHBIA  MOAXO0J, YTO CTUMYJHPYET YYaIIErocs K YBEIUYCHHUIO
NOTPEeOHOCTH B MHAUBUAYAJbHON, HHTEIJIEKTYaIbHOM U MO3HABATEIBHOU JIEATEIbHOCTH
U pa3BUTHIO HAYYHO-UCCIIEIOBATEIbCKUX HABBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B IEpBYIO OYepenb IIKOJbHUKAMH, KOTOpPbIE HWMEIOT CTOWKUH HHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUYECHUIO MMPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaiuecs mposiBISIOT CBOIO 3aWHTEPECOBAHHOCTD B TOM
WIM WHOW O0ONacTH 3HAaHWW, HAYYHOM HAMpaBICHUH WIK MNPOoQecCHOHATBHON
AesTeNbHOCTH. TakuM 00pa3oM MNPOUCXOAUT (HOPMHUPOBAHHE I103HABATEIBHOW U
npo(hecCHOHAIBHON COCTABJIAIOIIEH JIMYHOCTH, MOMOTaeT ydYallleMycsli B ONpPEIEICHUU
OyayLIero >KM3HEHHOTO ITyTH U B MPO(eCCHOHAIbHOM BBIOOpE MOCIE OKOHYAHUS LIKOJBIL.
[Tono6HOrO poaa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE JKEJIAaHUE IIKOJIbHUKA
K TO3HAHUIO HOBOTO, PACHIMPEHUI0 W YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHWMA, U



MOJyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKHMX HAaBBIKOB, a TaKK€ MOTUBUPYET
ydaierocst Ha mpoGOpHUeHTAIIHIO.

[IporpamMmMa HareneHa Ha TOMOIL PEOCHKY B OCBOEGHHUU OCHOB OpraHU3alld H
OCYILECTBIIEHUSI COOCTBEHHOM MPOEKTHO-UCCIIEN0BATENbCKON IEATETbHOCTH, a TAK)XKE B
OpUOOpETEeHUH HEOOXOAMMOIO  OmbITa Juisi  paboThl  HAA  WHIAUBUAYaJIbHBIM
UCCIIEIOBaHUEM WUJIU MpoeKToM. [IporpaMma moMoxkeT MIKOJNBHUKY B OoJiee riy0oKkoM
U3Y4YEHUU UHTEPECYIOIIeH ero 00JacTH €CTECTBEHHBIX HayK, a TAKXKE B MPUOOPETECHUH
BaXXHBIX COIMAIIbHBIX HABBIKOB, HEOOXOJUMBIX HJISi MPOAYKTUBHOM COLMAIM3ALMHU U
(dbopMUPOBaHUS TPAKTAHCKON MOUITUU:

— HaBbIKa CAMOCTOSITEJIBHOTO PpEIIEHUs aKTYyaJbHbIX HCCIIEA0BATEIbCKUX WIIU
NPaKTUYECKUX 3a/lay, BKIIOYAIOLIETO B ce0s yMEHHE BHUACTh M aHAIU3UPOBATH
npoOyieMbl, HYXXJAloIhecss B pEHIeHHH, YMEHHE JeTallbHO mpopadarhiBaTh U
peann30BbIBATh CIIOCOOBI padOThl ¢ HUMHU, YMEHUE TUIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITEJIbHO KOHTPOJIMPOBATH CBOE MPOJBIKEHUE K KEJIAaeMOMY Pe3yJIbTaTy;

— HaBbIKa T€HEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HJIEH, OOJIEYCHHS UX B
yI0OHYIO0 JUIsl pacpocTpaHeHus Gopmy;

— - HaBbIKA YBAXXUTEIHHOTO OTHOIICHUS K UY>KUM B3IJISIIAM U UJieIM, 0(OPMIICHHBIM
B paboTax JApyrux JoJed, APYTruX aBTOPOB — BIAJEIbIEB HHTEIUIEKTYaIbHOU
COOCTBEHHOCTH;

— HaBblKa  MyOJWYHOTO  BBICTYIUIGHMS  Tiepel  OONbLION  ayauTopueH,
apryMEHTUPOBAHUS W OTCTaWBaHUS CBOEW TOYKM 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pPOCIbIX, YOSXKACHUS IPYTHX B CBOEH MPaBOTE, IPOJABUKEHHUS CBOUX
UaeH;

— HaBblka pabOThl CO CHEUUATH3UPOBAHHBIMH KOMIIBIOTEPHBIMHU IIPOrpaMMaMH,
71a00paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPONCTBAMHU, OHOIMOTEYHBIMU
dboHIaMU U HWHBIMH pecypcaMu, C KOTOPBIMH MOXET OBbITh CBsi3aHA MPOEKTHO-
HCCIIEIOBATENIbCKASl IEATEIbHOCTD IIKOJbHUKA.

Kpome Toro, pabora MIKOJIbHUKA HaJ MNPOEKTOM WM HCCIEJOBaHUEM OyjaeT
CIOCOOCTBOBATH U Pa3BUTHIO €0 aJIEKBATHOW CAMOOIICHKH.

BapuaHTsl peasm3auuu nporpaMmmsl ¥ GpopMsbl IPOBEACHUSA 3aHATHI.

JlanHast mporpaMma paccuuTaHa Ha pabOTy €O HIKOJBHHUKaMH 5-9 KJIaccoB.
[lenarory BaxkHee aKlIEHTUPOBATh CBOE BHUMAHHUE HE CTOJIbKO Ha KAUEeCTBE Pe3yJibTaTa
IPOEKTa WIH UCCIIEI0BAaHUs, CKOJIBKO Ha TOM, UTOOBI yUaIllUKCs MOJIy4asl 3HaHUS B TOM
YHCIIE U Yepe3 BBIMOJIHEHHUE TPAKTUUECKOTO 3a/1aHus, 1eJ1all BBIBOIBI M YMO3AKIIOUCHUS
HAa OCHOBAaHHMHM CBOETO WCCJIECIOBAaHUS, YYWJICS CpPaBHUBATh €ro pe3yJlbTaThl C
TEOPETUYECKIUM MATEPHAIIOM M UCCIIETOBAHUSIMU APYTUX MKOJILHUKOB. Takum 00pa3zom,
IIKOJIEHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEIOBATENBCKON JEATEILHOCTH U TPHOOpETET
HaBBIK KPUTHYECKOTO OTHOIICHUS K MaTepHaly.



[TporpamMma pa3duta Ha MOIYJH, KOTOpblE MOTYT OBIThb HCIIOJIB30BaHbI JINOO
YacTU4HO, JO0 monHocThio. Tak wmonynb «Kak KUBOTHBIE U pacTeHHUS
MPUCIIOCA0IMBAIOTCS» (IBOIOLIMOHHAS IKOJIOTHUSI) MperoaaracTcs Uisi U3y4eHus B 5
uwim 6 kiacce B TeueHue ojHoro roga (34 waca B ron). Moayiau «OCHOBBI
pacTeHueBoACTBa» M «buorexHonorus» paccuuTaHbl Ha 68 4YACOB MU MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JieT (1o 34 yaca B roj) win B TeueHuu 1 roja (68 yacos B
ron). Bo BTopom cnydae BO3MOXKHO MpoxXoxiaeHHE oOoux wmoayneit («OCHOBBI
pacTeHUEBOACTBa» B 7 Wiu 8 kiacce, «buorexHomorun» B 7 i § kiacce). AHAIOTHYHO
Moy «MoseKysipHble OCHOBBI (DU3UOJIOTHH U PapMaKoIorum» u « MoJIeKyJsIpHbIe
OCHOBBI CEJIEKLIMM» PACCUUTAHBI HA 68 YaCOB U MOTYT OBITh pE€aJTU30BAHbI B TCUEHUU 2-
x sieT (1mo 34 yaca B roj) wiM B TedeHuu 1 rona (68 yacos B roj). Bo BTopom cityuae
BO3MOYXKHO TPOXOXAeHUE 00oux moayiell («MolieKyJsspHble OCHOBBI CENEKIHH» B 8
kiacce, «MoJeKyJIapHble OCHOBBI (PU3MOJIOTUU U (apMaKoJIOTU» B 9 Kiacce).

MoXHO pPEKOMEHI0BaTh HUCIOJIL30BaTh MOJYIM «Kak >XWBOTHBIE M PaCTEHUS
npucrnocabnuBaioTcsa», «OCHOBBI pPacTEeHHEBOJACTBa», «MOJIEKYIsIpHbIE OCHOBBI
CEJIeKIIMU» B KaUeCTBE HEMPEPHIBHOTO 00pa3zoBaTeabHOro 1uKia (5-9 knacc no 1 yacy B
HEJeNI0) IS KJIAcCOB arpoOMOTEXHOJIOTHYECKOM HampaBieHHocTH. Moaynu «Kaxk
KUBOTHBIE U PACTEHUs mpucrnocadnuBaroTcs», «buorexnonorun» u «MonekyasipHbie
OCHOBBI (PU3MOJIOTUHU U (PapMAKOJIOTHUU» B KAU€CTBE HEMPEPHIBHOTO 00Pa30BaTEIILHOTO
nukna (5-9 knacc mo 1 vacy B Hemeno) g KJIACCOB OMOTEXHOJOTHMYECKOIO WU
MEIUIMHCKOrO HAMPAaBJICHUN.

B3aumocBsa3b ¢ nmporpammoii Bocnutanus. IIporpamma Kypca BHEYpOUHOU
JEeSTENBbHOCTH pa3paboTaHa € YYETOM PEKOMEHJAIMK MPUMEPHON MPOrpamMMbl
BOCIIUTAHUS, YUUTHIBAET TICUXOJIOTO-TIEAArOrMueCKue 0COOEHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. JTO MO3BOJISIET HAa MPAKTUKE COEAMHUTH OOYYAIONIYI0 M BOCIHUTATEIHHYIO
NESTENbHOCTD [1€/1arora, OPUEHTUPOBATH €€ HE TOJBKO Ha MHTEJUIEKTYyaJIbHOE, HO U Ha
HPABCTBEHHOE, COLMAIBHOE PA3BUTUE PEOCHKA. DTO MPOSBIISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3yJIbTaTOB pealid3allii MpPOrpaMMbl BHEYPOUYHOM
JEeSTENBHOCTH, HAIEAIINX CBOE OTPAXKEHUE U KOHKPETU3ALINIO B IPUMEPHOM MporpaMmme
BOCITUTAHUS,

— B BO3MOYKHOCTH KOMIUIEKTOBaHUSI PAa3HOBO3PACTHBIX TPyNN IJsi OpraHU3alHiH
npo(OPUEHTAIMOHHON  JIEATENBHOCTH  IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYCHHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MPOTPaMME BOCTIUTAHHSI;

— B MHTEPAKTUBHBIX (OpMax 3aHITHH JUIsI IIKOJIHHUKOB, OOECIEYMBAIOIINX
OOJBIIYI0 WX BOBJICUYEHHOCTh B COBMECTHYIO C TEAaroroM W APYTMMH JEThbMU
JESITeTbHOCTh U BOBMOKHOCTh 00pa30BaHMs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOITHOCTEH,
KJIFOYEBOE 3HAYEHHWE KOTOPBIX JUII BOCHUTAHUS TOJUYEPKUBAETCS MPUMEPHOU
IporpamMMoOil BOCIIUTaHUS.



Oco0eHHoCcTH Pad0THI YYHUTEJIA MO0 MPpOorpamMme. 3aaqya yUYUTENIsI COCTOUT B TOM,
YTOOBl CONPOBOXKJIATh MpoLEecC NPOo(EecCHOHANBHON OpPHEHTAlMU IKOJIbHUKA,
packpbiBas MOTEHIMAN KaXXIOr0 4epe3 BOBICUEHHWE B MHOTOO0Opa3HYIO NIE€ATEIbHOCTD,
OpraHU30BAHHYIO B pa3HbIX (hopmax. [Ipu 3TOM pe3yiabTaToM paboThl yUUTENS B IEPBYIO
ouepelb SBISETCS JIMYHOCTHOE PAa3BUTHE ydamlerocs. JIMYHOCTHBIX pE3ynbTaTOB
YUUTEIb MOXKET JOCTHYb, YBJIEKas y4YEHHKa COBMECTHOM M HMHTEPECHOH MM 000UM
NEeSATeNIbHOCTbIO,  YCTaHABIMBAas ~ BO  BpeMs  3aHATUH  J0OpOKenaTenabHYIo,
HOJIIEPKUBAIOLYI0 aTMOC(hEpy, HAChILIas 3aHATUS IEHHOCTHBIM COIEpKAHUEM.

IIpuMepHas cxema IpOBEAEHUs 3aHATUHI 110 IIpOrpaMMe:

1. OOBsicHEeHHE TEOPETUYECKOr0 MaTepurasa o TeMe.

2. IlogroroBka K O3KCIEPUMEHTAJIBLHOMY 3aHATHIO, OOCYXIEHUE OOBEKTOB JJIS
MPAKTUYECKOTO 3aHATHSI.

3. IIpoBeneHHe MPAKTHYECKOrO 3aHATHS — OCHOBHAS 3aJa4a OCBOEHHUE METO0JIOTHH
JAHHOT'O 3KCIIEPUMEHTA.

4. Ilo OKOHYaHUM NPENIOKUTH JAETSIM, KOTOPBIE 3aMHTEPECOBAIUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HMCCIENOBATEIbCKUM MpoekT. s 3Toro HeoOXoaumo
00CYyIUTh OOBEKTBI, KOTOpPbIE YYEHUK OyJeT ucCclaeoBaTh, COCTABUTh IUIaH
HKCIIEPUMEHTA.

5. IlomMoYb y4EeHHKY NPOAaHATU3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEN0BATENbCKON JEATENBHOCTH HIKOJIBHUKOB
MOXHO B IIpOLIECCE 3allUThl MMM CBOMX pPabOT B paMmKax IIKOJbHOM HAay4YHO-
MIPaKTUYECKON KOH(EPEHIIHNH.



COJIEP KAHUE KYPCA BHEYPOUHOH JEATEJBHOCTH

Moayib «Kak :KMBOTHbIEC U PACTEHHS MPUCIIOCAOIMBAIOTCH (IBOTIOLUOHHAS
KoJI0rHsl) 5-6 kiaaccnl (34 yaca)

1. Mpvi uccneoyem sncuewie oo6vexkmut (6 uacos)

CBolCTBa M CTPOEHHUE >KUBBIX OpPraHU3MOB (CTpoeHHe KieTku). Bua, ocobp —
OpraHu3M Kak eJIuHas cucteMa. Apantaiuu (mpucrocooseHus). [Tonstue romeocrasa
#UBOro opranuzma. CriocoObl ero noaaep KaHusl.

[lonarue BapuaTUBHOCTH Tipu3Haka. lccinemoBarenbckue paboTel «Bce nu
(cuHMIBI, 6K, Oepe3bl U T.1.) 0IUHAKOBBIE? DOTOKBECTY.

Orpanuuenus Mopdosoruyeckux u (usnonormdyeckux agantanuil. Ilouemy
OpraHM3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIIMMHU, MAaJICHbKUMH, BCESTHBIM.
[TpakTuueckas pabora «CocTaBisieM KHUTY PEKOPJAOB PACTEHUN U )KUBOTHBIX HAIIIETO
Kpas».

2. Bnauanue oxpyscarwouieii cpeovt Ha cuewvle opzanuzmul (12 uacos)

dakTopbl OKpyXkKaroiied cpeabl (adUoTHYecKHue, OMOTUYECKHE, aHTPOIOTCHHBIE).
[Ipumepsl  abuoTudeckux (AaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
XKU3ZHENIECATEIIbHOCTh  JKMBBIX  OpPraHMW3MOB:  TEMIIEpAaTypa, CBET, BIAXHOCTb.
[TpakTuueckoe 3ansatue «LBet u Temno» (KyOUKH Jib/la B3BECUTD, TTOJIOKUThH B YAILIKH
[letpu Ha pasHolBeTHYIO Oymary, uepe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktrueckoe 3ansitue «UTto pacTtBopsieTcst B Boge» (dKcnepuMenT <« Kuakui
nom»). [Ipaktrueckoe 3anstue «JIuddysus BemecTB B Bojie (pacTBOPHI)», «JIBHKEHHE
pacTBOpoB Mo 1BeTKy». [Ipaktuueckoe 3anstue «Jleg mnaBaer B Boje (akcOepru,
3amep3aHue BoAoeMoB)y». [Ipaktuueckoe 3auatue «Jlen npu 3aMep3aHuM paciIupsieTCs»
(pa3pyrieHue KaMHsl (ITOYBOOOPa30BaHUE), 3aMEP3aHUE KIIETOK).

OcHOBHBIE ~ 3aKOHOMEPHOCTH  TNPHUCHOCOOJEHUS  JKMBBIX  OPraHU3MOB K
abuotnueckuMm (akrtopam. I[IpucnocoOneHus K OCHOBHBIM aOHOTHUYECKUM (HaKTOpaMm:
TeMIeparypa, BIOKHOCTb M cBeT. llpaktuueckoe 3anstue «lllyGa» (kyOuku nbra
3aBEpHYTb B pa3HbIi MaTepuai, B3Becuts). [Ipaktuueckoe 3ansatue «[IurMmeHTh (MOXKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». [Ipakrtuueckoe 3anstue «Kax
’KUBOTHBIC IJIABAIOT B BO/IE» (DKCIEPUMEHT C IMUIETKOM).

Uccnenorarenbckue padoThl « Bausinue cBeta (Tersa, BIaXXHOCTH, COCTaBa MOYBbI)
Ha pAacCTeHHUs] B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBUAX» (HAa JIOCTYIHOM
Marepuane).

3. Bzaumooeiicmeus rxcugvix opzanuimos (4 uaca)

buortnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHJIOBBIX
B3auMOOTHOIIeHU. Ko3Bomonus (XMUIHUK-KEPTBA; Mapa3UT-XO35MH) OBOJIOLHUS
cTpareruii goObiBanus mnuim. ComnuanbHOCTh. Bunbl-Bcenenipl. [lepedyenn pacTeHuit-
Bpenureneil. MccnenoBarensckas padorta «HabmioneHus 3a B3auMMOOTHOLLIEHUSIMU



YKUBOTHBIX TP JTOOBIBAHUU MU (KOPMYIIIKY JUTSI IITHIL, JIJISI TOPOJICKUX WJTU CEIBCKUX
KUBOTHBIX). BeO-kamepr». HccnemoBatenbckas pabora «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIE MECTHOCTHY.

4. Yenoeek 6 rncuznu pacmenuil u dcueomuuix? (6 uacos)

AHTponoreHHslie Gpaktopsl. [IpaBaa i1, 4TO MEpBOOBITHBIE JIFOAH KWW B TAPMOHUU
¢ npupoor. O1OMalTHUBAHKUE U TPUPYUYEHUE )KUBOTHBIX U PACTEHUI. 3a4€M CIlacaTh
BBIMUpAIOLIUE BUIbL, KaK 3TO nAenaTh. KynbTypHblEe pacTeHUss M UX AUKWAE MPEIKH.
[ToueMy Ba)KHO X COXpaHsITh. Pa3HoOOpa3ue KyIbTypHBIX PACTEHUM M UX 3HAYEHUE B
XKU3HU yenoBeka. KpacHas kaura Bamieit reppuropun. Oco0o oxpaHsieMble TEPPUTOPUH,
3anoBeaHuku Poccum m mupa. Ilpaktuyeckas pabora «PasHooOpasue KyJIbTypHBIX
PACTEHHI B BallIEM PETUOHEY.

HccnenoBatenbckas pabota «BiusiHue aHTPOMOTreHHBIX (PAaKTOPOB HAa pa3BUTHE
pacTeHui B ropo/ie/HaCEIICHHOM ITyHKTE».

Okckypeusi/mpaktuyeckass padora «OOIIT B Bamiem peruoHe — YHHKaJIbHBIC
00BEKTBI TPUPOJIBI.

5. Okonozuueckue nuwu (6 uacos)

buocdepa — oana u3 BakHelmmx obonouek 3emin. UTo Takoe «IKOJOTUYECKHE
HUIIW» W Kak oHW dopmupyrorca? dopMupoBaHHe 3HAHUM MO OHMOPA3HOOOPA3MIO
KU3HEHHBIX  (opM,  TOBENEHYECKUX  MPUCIOCOONICHUH,  MoauUKaIMOHHAs
U3MEHYUBOCTH (Ha 6a30BOM ypoBHe). PacTutenbHbie cooluiecTBa u ux Tumbl. Pazsutue
Y CMEHBI PaCTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue paboThl «IKOJOTUYECKHE HUIIM BOKPYT TEOs — OMHMCAHHE
dakTopoB oOKpyxkawmiei cpenb». MccnenoBarenbckue padoThl «DeHONTOTrHYECKUe
HaAOIIOICHUY .

Mopyab «OCHOBBI pacTeHHeBOACTBa» 7-8 Ki1acchl (68 yacoB)
1. Beeoenue ¢ pacmenuegoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DaKTOPhI BBIPALIMBAHUS PACTECHUU.
Hcropust pa3BuTus arpoxumMudeckux 3Hanuit (padotsl M.B. JlomonocoBa, 1O. JIubuxa,
byccenro, B.B. [lokyudaeBa, K.A. Tumupssena, [1.A. Koctsiuena, JI.H. [IpssauiankoBa
u ap.). [lpaktudeckas pabora «bouka JInbuxa.

2. Azpomexnuueckuii skcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKHM arpo3KCrepuMeHTOB. IlocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMu. BBIOOp TeMBbl, COCTaBleHHE THUMOTE3bl, LIETU U 3a7a4 HKCIEPUMEHTa IO
BBIDAIIMBAHUIO PACTEHUM B KOHTpoiupyemon cpene. KoHTposmn, mNOBTOPHOCTH,
npoBeleHne dKcnepuMmeHTa. [lnanupoBanue skcrepumeHTa. OIllEHKa pPe3yJbTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «@akTopbl, BIMSIONME Ha MPOPACTAHHE
CEMSH (pOCT ITPOPOCTKOB)».

OcBoeHME TEXHOJIOTUU KPYIJIOTOAUYHOTO BBIPAIIMBAHUS CAJIaTOB U MUKPO3EJIECHU



B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX ycCioBUsiX. COOp yCTaHOBKU ISl BBIpAIIMBAHUS
pPacTEeHU B KOHTPOJIUPYEMBIX YCIOBUSIX.
3. Ponv xumuueckux snemenmos ¢ numanuu pacmenuit (20 uacos)

Bona. PactBop. BreITskka. AHMOHBI, KaTHMOHBI, 3JEKTPONPOBOAHOCTh M pH
pactBopa. Pojap XMMUYECKUX 3JIEMEHTOB B MUTAHUM pacTeHuid. [lomydyenne nuraTenbHbIX
BenlecTB pacteHusIMU. [IpakTudeckas pabora «Cxembl mUTaTENbHBIX PacTBOPOB. Pacyer
7103 yIOOpEHUI JIJ1s1 TUTATEIBHBIX PACTBOPOBY.

YnoOpenusi: OpraHudeckue, MHUHEpaIbHbIE, MHUKPOOHOJIOTUYECKHUE. |HUIIbI
OUTaHus. pacTeHuil. Bo3aymHoe W MHUHEpanbHOE (KOPHEBOE) MUTAHHE PACTEHHIA.
TpaHcopT NHUTATENBHBIX BEIIECTB PACTEHHUM: BOCXOASAIIAN W HUCXOIAIIMM TOK.
Baxkueiive kanuiinbie, GpochopHbIe U a30THBIE yA0OpeHus, ux cBoictpa. [IpocTeie u
cioxHble ynoopenus. Ilpaktuyeckas pabora «lIpaBuna cMmemmBaHUS YIOOpPEHUI»
[Tpaktrueckas pabota «IIlutaHnne pacTeHUN: TEXHOIOTHS MPUTOTOBICHHUS MTUTATEIBHBIX
pPacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pa3BuTHe pacTeHMii: 3Tambl OHTOTEHEe3a, (paKTOPbI, BIUSIOLUIME HAa POCT
pacTeHuii: CBeT, TycTOTa TI0CajgoK, mnuTanue, cyocrpar. Ilpaktuueckas pabora
«MOHUTOPUHT MUHEPAIIBHOTO MTUTAHUS PACTEHUID.

OcoOeHHOCTH TNHUTaHUsI PACTEHH a30TOM. A30T M €ro 3HAUYCHHE B KU3HU
pactennii. DOpMBI a30Ta U UX IIPEBPAILECHHE B TIOYBE.

Hcrounuku docdopa nias pactenus. 3Hauenue dpochopcoaepkaimmux CoeTMHEHUI
B KJIeTKe. Poiib Makpospruyeckux coeTMHEeHu Gpocdopa B SHEPTETUIESCKOM OOMEHE.

Bnusinue kanmusa Ha (¢uU3MUECKHe CBOWCTBA MPOTOIIa3Mbl, Ha (EPMEHTHI
yTIEBOIOPOAHOTO 0OMeHa, CHHTE3 0eJIKOB U Jip. Poib kanus B moaep:kaHud HOHHOTO
OaslaHca B TKaHSX, B MPOLECCAX CAMOPETYJISLUH.

PerynaropHass u cTpyKTypooOpa3oBaTelibHas pOJib KalbliUgd. YyacTue B
00pa30BaHUM KIETOYHON CTEHKH, OJIJIEP)KAHUH CTPYKTYPbl MEMOpaH U PEryJisiius ux
IIPOHUIIAEMOCTH.

3HadyeHWEe MarHus B MeTa0oJM3Me pacTeHuWid. Marawii B coctaBe XJopodwuiia,
CXOJCTBO XJIOpOpWIJIa U TEeMOTJIOOMHAa KaK CBUJETENBCTBO €IMHCTBA OPTaHUYECKOTO
MUpa.

Cepa u ero OCHOBHbIE COEAMHEHUS, UX POJIb B CTPYKTYPHOW OpraHu3aliu KJIETKH,
y4acTHE B OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.

MukposnemenTsl. [lpeacraBienuss 0 pojii MHUKPOIJIEMEHTOB B METa0OIU3ME
pactennii. OCOOEHHOCTH TOCTYIUIEHUSI MHUKPOA3JIEMEHTOB B pacTeHus. CHHEpPrusMm u
aHTaroOHW3M 3JIEMEHTOB MMUTAHUS PACTEHUU.

PactutenbHas nuarHOCTHKa W METOABl HACHTU(UKAIMHM HEAOCTaTKa/M30bITKa
aneMeHToB nutanus. [Ipaktudeckas padbora «PacTutenbHast JUAarHOCTUKA.

UccnenoBatenbckas padora «O1ieHKa COCTOSTHUS KOMHATHBIX PACTEHUMN, PACTCHHM
Ha MIKOJIBHOW TEPPUTOPUHU, YCTAHOBKA NPHUYMUH MATOJOTHYECKUX COCTOSHUM (IIpU



HaJIMYHH ).
Uccnenosarenbckass padbora «OrieHKa BIUSHUS Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHME pAaCTE€HUM (COCTABICHHUE PA3IMYHBIX TOAKOPMOK)».

4. Pecynamopwvt pocma pacmenuii. 3auwjuma pacmenuii (4 uaca)

[TonsiTue o perynsitopax pocra pacreHuil. CTUMYJISATOPBI pocTa — PUTOrOPMOHBI
(aykcuHBI, THOOEPEIITUHBI, ITMTOKUHUHBI). THIMOUTOPHI pocTa pacTeHuit: 1. mpupoHbIe
(abcrm3oBasi KHUCJIOTa W HEKOTOpbIe (peHOJIbHBIE BellecTBa (MKyMapoBas, KOpHUYHas,
CaJUIIUIIOBasl K-Thl), 2. CHUHTETHYECKHUE (MOp(aKTUHBI, peTapAaHThl, JAe()OTUAHTHI,
JNECUKaHThl, repOuuuabl). OUTOMOHUTOPHUHT U OLIEHKA COCTOSHUS PacTeHUU.
CoBpemennble crocoObl MoHUTOpHHTa. [IpakTnyeckas pabora «OUTOMOHUTOPUHT U
OLIEHKa cOCTOSIHUS pacTeHuil. COBpeMEHHbIE CIOCOOBI MOHUTOPHUHTA.

HccnenoBatenbckas pabota «BnusHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAIUSIX, B PA3HBIX YCIOBUSX) PA3TUYHBIX PACTCHUIN.

3amuTa pacTeHHil OoT BpeauTeseil: ocHoBbl Ouometona. [Ipaktuueckas pabora
«MHCeKTapuu: mpaBuia U yCIOBUS Pa3BE/ICHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanaa u noueennaa Kyibmypbl, UX nPUMEHEHUE 6 GbIPAULUBAHUU
pacmenuil. Quzuonozus pacmenuii (8 uacos)

BoaHas, necuaHas W MOYBEHHas KyJIbTYpbl, UX NPUMEHEHUE B BbIPAIMBAHUU
pactenuii. [IpoBenenue Boabl B KOpHe U crebine pactenuid. [lpaktuueckas pabota
«KopnHeBoe naBieHue».

Boaublil pexum pacTeHUil: CTpPOCHHME YCTBUIL: (DAKTOPBI, BIMSAIOIIME HA HX
PACKpBITHE U 3aKpPBITHE. 3HAYECHUE MEXAHU3MA PETYIISLUN UCITAPEHUS BIIar'¥ PACTEHUEM.
[TpakTnueckas padora «IIpuroroBienne npenapara yCTbUL METOJAOM CIETIKa.

HccnenoBatenbckue padboTel: «BnusiHue ycnmoBuil coaepkaHusi pacTeHUM Ha
KOJIMYECTBO YCTBUI.

@doTOCHHTE3 — YHUKaJIbHBIA Tporecc pacTeHuil. TemHoBas u cBeTtoBas (hasbl
¢dorocuHTe3a. 3HaUeHHE (POTOCUHTE3A [T AKUBBIX opranu3MoB. [IpakTuyeckas padora
«DyHKIMOHANIbHA ~ JMATHOCTUKA PAaCTEHWH IO aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatenbckasts pabora «Omnpenenenue xiopopmwmia A u b, onenka
(OTOCUHTETHUECKON aKTUBHOCTH PACTCHU U ()aKTOPOB, BIHSIONINX HA HEEY.

@akTOphI pOCTa PACTEHHI: BO3AYX U a’panus. [logzeMHoe nbIxaHne pacTeHUM:
COCTaB TIOYBCHHOTO BO31yXa, Ta3000MeH. [a3o00MeH Tmipu OECIOYBEHHOM
BbIpamuBanuu. [lpaktuueckas pabdota «Aspamus, CO2 u O2. JlpixaHue pacTEeHUN».
[TpakTrueckas pabora «/[pixaHue pacTeHHil: OLlEHKa HHTEHCUBHOCTHU JbIXaHUs paCTECHUIM
Y TUIOJIOBY.

HccnenoBatenbckue padboTel: «BnusHue cnocoba BbeIpamuBaHusi (cocTaBa
MUTATEIBHON CMECH, CXEMbI BHECEHHSI) HA POCT U PA3BUTHSI PA3JIMYHBIX PACTEHUI.



6. Kynomypnuwie pacmenus. Cospemennsvie acnekmol ceexkyuu (20 uacos)

Kak denoBek ctanm wucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LMBUIU3AIUU
YEJIOBEKAa W OJIOMalllHMBaHus pacteHuil. Jlomectukamusa. [uckyccust «Jlomectukanus,
BCE JIM PACTEHUS W KUBOTHBIC, KOTOpPbIE KHUBYT PSIJAOM C YEIOBEKOM UM
0JIOMaIIHUBAIOTCA? MOKHO 1M CUMTATh TapakaHa OJIOMAIIIHEHHBIM KUBOTHBIM 7))

HacnenctBeHHOCTh U U3MEHUUBOCTH — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl m3meHunBocTh. IlpakTudeckas pabora «MoaudukanmonHas
HU3MEHYUBOCTD (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

I'en — wmaTepuanbHBIi HOCHUTENIb HACIEACTBEHHOCTH W  HW3MEHYUBOCTH.
HyxneunoBble KucnoThl. Jlokanuzanuus reHETHYECKOTO MmaTepualia B Kierke. JleneHnue
kietok. Permukanusa JIHK. OcHoBHast jorma MoJiekyisipHoit Onosioruu. Tpanckpumniusi.
Tpancasus. Mytanuu. [Ipaktudeckas padota «I'eH — MHCTpyKLUA 1O cOOpKe KIETKH
(ma Oumcepe minu KOHCTpykTope)». IlpakTmueckas pabora «MyTtamus Ha OyTepOpose
(;mr060¥ 00BEKT W3 MpEeABIAyIIeH padoThl, TAe M3MEHEHHWE WHCTPYKIIMU TPHUBEACT K
M3MEHEHUIO BHEIIIHETO BUAA OOBEKTA).

OddextT OyTHUIOUYHOTO TOPJIBIIIKA M TeHEeTUYecKoe pasHooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHSATh T'€HETHYECKHE pecypchbl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUS FEHETHUECKUX PECypCOB pacTeHuH (ex situ u in situ).

3nauenue pabor H.U. BaBunoBa. 3akoH  romosorudeckux psjuoB. LleHTpsl
MPOUCXOXKICHUST KylabTypHbIX pacteHnii H.M. BasumoBa u IL.M. JKykoBckoro.
[IpakTuueckas padota no rpymnmnaMm «OTKya Ha HAIIMX CTOJIaxX (PYKThI/OBOLIU/3IIaKNY.

OcHoBHBIE MeTonAbl cenekuuu. ['ubpuauzanua. Dopmbl oTO0pa. OCHOBHBIC
HaIpaBJICHUSl CEJICKIUU: YIYUIICHUE YPOXKAWHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckum Qaxropam. [Ipakruueckas padota «BripamuBaem ropox. Kak nmposectu
CKPEILMBAHUE Y TOPOXay.

Ecte mm xm3Hp B mpobOupke? bBuOTeXHONOTHS KyJIbTYpHBIX pacTCHUM.
UccnenoBarenbckass pabora «BblpammBanue pacteHuii B npoOupke» (MOXKHO
BOCIIOJIb30BaThCA  pe3yJIbTaTaMU MPEABIAYIIUX JKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEJIbHBIX PACTBOPOB JIsI PACTCHU).

Kak  yenoBexk  MoxkeT  moauduuupoBarh  pacrteHus?  ['eHermyeckoe
penaktupoBanue. CoOBpEMEHHbIE  TNOAXOAbl W JIOCTHXKEHUSI  T€HETHYECKOIO
penaktupoBaHusi  pactenuit. [Ipaktuueckas pabora  «l'@HOMHBIE  HOMKHUIIBI
(MmonenupoBanue padotsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npodykuyus. (8 uacoe)
Hanzemnsie 1 moa3eMHbie opradbl pacteHuit. [loGer u Buaon3mMeHeHHbIH mooer
pactenuii. CriocoObl pa3MHOXKEHHUS paCTCHUM.
ITonatTue o KkadecTBe TMPOAYKTOB TmHTaHUA. [IpoOnemMbl KOHKYpPEHIIMHU
OTEYECTBEHHBIX MPOYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JIOCTaBKHU U CPEJICTBA



coxpaHeHus NpoAykToB nutaHus. [lpaktuueckas pabora «IIpenenbHO AomycTHMBIE
koHueHtpauuu (I1JIK) u MeTonbl KOHTpOJs 0€30MaCHOCTU PACTUTENBHBIX HPOIAYKTOB
TUTAHUS.

Mukpo3esneHb: Mojae3HocTh U TexHosorus. MccnegoBarenbekas padora «OneHka
KauyecTBa BbIpaIleHHOW MUKpO3eJieHn» (JTM00 CBOs, JIMOO U3 Mara3uHa).

XUMHAYECKHUMN aHAJIN3 MPOIYKLIHU. OcHOBBI CHEKTPOOTOMETPHUH.
[Torenunomerpus. Xpomatorpadus. [Ipaktuyeckas padbora «MeTobl OLIEHKH KaueCcTBa
pPacTUTENBHOM MPOAYKIMH: XPAaHEHHWE M COXPAHHOCTh MHUTATENIbHBIX BEUIECTB» (110
JIOCTYITHOMY O00OPY/I0BaHUIO).

UccnenoBarenbckas padota «Omnpenenenre ButamuHa C METOIOM 0OpaTHOTrO
TUTPOBAHUS B IUIOJaX HA Pa3HOM CPOKE (CIIOCO0€) XpaHEHUS .

Moayab «buorexnosiorus» 7-8 kiaaccnl (68 1acon)
1. buomexnonozus (4 uaca)

[lonsiTue OWOTEXHONOTMH. 3a4eM UEJIOBEKY OHOTEXHOJIOTMH, B UYEM HX
PEUMYIIECTBO NIEpe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOIOTHH:
POMBIIIJICHHBIE MUKPOOPTAHU3MBI, KIIETKH U TKaHU PACTEHUH, )KUBOTHBIX U Y€JIOBEKa,
ounokaranuzatopsl. IIpakTuueckass pabora «Ilpumepbl npuMeHeHUs: OHOJIOTrMYECKUX
O0OBEKTOB B TBOEH HKUZHN.

Ceipbe ayi1 OMOCMHTE3a M OIIEHKa €ro Ouojormdyeckol neHHocTu. OCHOBHBIE
UCTOYHUKU yriepoja, a3oTa, ¢ocdopa, MHKpOIIEeMEHTOB. lcciemoBaHne HOBBIX
HMCTOYHHUKOB CBIPhS (BKJIFOYAsi BOMPOCHI €T0 MPEIBAPUTEIHLHON 00paboTKH), pa3paboTka
HOBBIX IHUTATENIBHBIX CPENl, B TOM YHUCIIE€ BKIIOYAIOUIMX OMOCTUMYJSATOPHI U JpYyrue
AJIEMEHTHI YIPABJIECHUS U ONTUMU3ALIMN IPOLECCOB OMOCHHTE3a. MeTOo 1bl ONTUMHU3ALUU
NUTATEJbHBIX CPE.

2. Muxkpoouonozus (12 uacos)

[lonoxeHne NpPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOU KieTku. Knaccudukarus 6akrepuit. Mopdomnorus 6akrepuii. [IpocTteie
U CIOXHBIE METOJbl OKpamuBaHUs OakTepuil. dusmonorus OakTepwii: NHUTaHUE,
JIXaHUe, POCT U pa3MHOXKEHHE. 3HAKOMCTBO € JOMEHOM ApxeH (3KCTpeMO(DUIBLHOCTb,
0COOEHHOCTH CTpoeHMs KileTkH). JlabopaTopHas pabota « DUKCUPOBaHHBIE NTPENapaThl
Oaktepuil. Ormnpexnenenue (OpMbl MPEATOKEHHBIX KYJIbTYp MHUKPOOPIaHU3MOB,
UCIIOJNIB3Ysl IPOCTOM MeToja okpacku» JlabopatopHas pabora «OmpeneneHue Tumna
KJIETOYHOW CTEHKH METOJIOM OKpalluBaHus 1o I'pamy» (Mpu HAJIMYUKU pEAKTHUBOB).

MonoyHOKHCI0€ W CcIUpTOBOEe OpoxkeHue. POTOTpodHBIE M XEMOTPO(DHBIE
Oaktepun. KuneTmueckoe  omucaHue — mpolecca  pocTa  MUKPOOPraHU3MOB.
OKCIOHEHIMabHasgs ~ MoJenb  pocta. KuHeTtmka rubenn  MHKPOOPTaHU3MOB.
Jlaboparopnas padota «[Ipurorosnenne NpuKU3HEHHBIX IPETNAPATOB MOJIOYHOKHUCIIBIX
OakTepuiny.



[TaTorennsie 6akTepun. YymMHas najodka v YepHas CMEpTb, OOTYJIN3M, CTOJIOHSK,
Tyoepkynes. Ucropust 60ps0bI ¢ OakTepuanbHbIMU HHPEKIUSIMU. JlabopaTtopHas padoTa
«IToceB cMbIBa ¢ pyk Ha yamiku [letpuy». JlaboparopHas padota «Beinenenue uncTon
KyJbTyphl OakTepuii. Meroa pa3BeneHHil. MeToa  HCTOLIAIOIIETO  IITPUXAy.
JlaGoparopHas pabora «Mopdonornyeckass XapaKTEpUCTHKA BbIIECICHHOW YHUCTOU
KyJbTYpPbI: XapaKTepUCTUKA KOJIOHUH, (hopMa OaKTEpHid, TUI KIETOYHON CTEHKI.

Boiina 6eckoHeYHOCTH: aHTHOMOTHKY MPOTUB OakTepuil. MexaHu3Mbl 1eHCTBUI
aHTUOMOTUKOB. MeEXKIIeTOUHasT KOMMYyHUKanms OakTtepuil. YyBCTBO KBOpyMa.
JlabopaTopHas pabota «CpaBHEHHE pPOCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaiieHnsi aHTUOMOTUKOB» lccnenoBarenbckas pabora «llomck MUKpOOpraHuW3MOB
00J1aJaI01MX AHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue OaxkTepuil uenoBekoM. KuHeTnyeckoe omnucaHue OMOCHHTE3a
IPOJYKTOB MHUKpOOpraHu3mMamu. bakTepuu, KOTOpble MOIYT pas3jiararbh ILIACTHK.
HccnenoBatenbckas pabota «BriaeneHrne MOIOUHOKUCIBIX OaKTepuil, HCCIeI0BaHNE UX
aAKTUBHOCTH.

Mukpoopranusmsel B arpoOHoTeXHOJIOTHU. ICKYyCCTBEHHBIE aCCOIMAIIUUA PACTCHUI
¢ Mukpoopranusmamu. HccnemoBarenbckas padota «BeiaeneHue OakTepuil MOJE3HBIX
JUTA pACTCHUI.

3. Dykapuomuueckue op2aHuzmMvl 6 OuomexHonozuu (niaecnegvie 2puodbl,
opoxcxHcu, 6ooopociu) (12 uacos)

[1necueBbie TPUOBI TPOAYIIEHTHI OMOJIOTHICCKU AaKTUBHBIX BEIICCTB.

OOmiasi xapakTepuCcTUKa IPOXOKEH caxapoMHUIeTOB. VCTopus HCIOIB30BaHUS
TPOXOKEH B TPATUIIMOHHON OMOTEXHOIOTHH. TEXHOIOTHH BUHOCIUS 1 XJISOOTICUCHYS,
CHeIMAIM3UPOBAaHHBIC pachl Opoxokel. MetabonusMm Apoxoked. Peakius crmpToBOTrO
opoxxenus. JlabopatopHas pabora «llomcuer kieTok npoxxkeil B kamepe [opseBay.
JlabopaTopHas pabora «OOHapyXeHHE MPOAYKTOB CIIUPTOBOTO OPOKEHHS: STHIOBOTO
CUpTa W YTIAEKHUCIOro ra3a». [lomydeHue BTOPUYHBIX METAOOIUTOB B JIPOXKIKAX.
JIpoXKu Kak MpOAYIEeHTh OMOTOIUTNB. [loydeHue meneBbix OEIKOB B IPOXKIKAX.

Oco0eHHOCTH BEreTaTHBHOTO W IOJIOBOTO Pa3MHOXKECHUS y IPOXOKEH, 3HAUCHHE
M3Y4YEHHUs] MHUTO3a M IMTOKWHE3a JJIi ONTUMHU3AIMH MPOIECCOB KyJIbTUBUPOBAHUS
JPOMKEBBIX ITAMMOB, TOHUMAaHUSI TPUYHMH MATOTEHHOCTH JIPOKIKEN U TpuOOB, MOKUCKA
MuUllieHeH (QYHTUIUAOB M Pa3pabOTKH  HOBBIX  JICKAPCTBEHHBIX  IpENnapaTos.
JlaGopatopHasi pabGota «HaOmroneHue  pa3MHOMXKEHHS  JIPOMAKKEBBIX  KIETOKY.
[Tpaxtuueckas pabora «lIlomydenue TBopora m kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaktepuit». IlpakTnueckas pabora «OCHOBHBIC BHIBI KBaca W WX XapaKTEPUCTUKA»
«JIpo’>KM M MOJIOUHOKHCIIbIE OaKTEpHH, MPUMEHSEMbIC JJIS MPOU3BOJCTBA KBAacay.
[Ipaktuueckas pabora «CpaBHUTENbHBIN aHAIU3 Pa3BUTHUS APOAOKEH B adpOOHBIX U
aHa’pOOHBIX ychoBusix». IlpakTudeckas pabora «MeToapl OLEHKH CBOWCTB



xJieboneKkapHbIX Apoxked. OCOOEHHOCTH MPUMEHEHHs MPECCOBAHHBIX, CYLICHBIX U
MHCTAHTHBIX Apoxokei». MccnenoBatenbckas pabota «BiusHue (QpU3MKO-XUMUYECKUX
(akTOpOB Ha KAa4eCTBO OMOTEXHOJIOTMYECKOW MpoAyKiuu (KBac, kepup, cblp, Xjed u
TIp.)».

Bogopocnu — mepcnekTUBHBIN OOBEKT I MPOM3BOJCTBA O€lKa M YTreBOJOB.
buoTtexHonornueckue METOJbl OYMCTKUA TBEPJBIX, JKUIKUX OTXOAOB U Traz000pa3HbIX
0oTX0A0B Mpou3BOACTB. CrouHble BOAbL. CXeMbl OYUCTKU. BUOGUIBTPHI, a3pOTEHKH,
METAHTEHKH, OKCUTEHKH. AKTUBHBIA WJI W BXOJAIIAE B HETO MHKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OUMCTKE CTOYHBIX BoA. MccnmemoBatenbckas paborta
«Bnusnaue ¢puzuko-xuMuueckux aktopos Ha pocT Bojgopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusn (8 uacos)

HacnenctBeHHOCTh U U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocth. Bunbl m3menunBocTh. IIpakTuueckas pabora «MoaudukanroHHas
U3MEHYMBOCTD (JIUCThS, UTOJIKU C OJHOTO JIEPEBA).

I'en — wmaTepuanbHbIi HOCHUTENIb HACIEACTBEHHOCTH W  HW3MEHYUBOCTH.
HyxnenHnoBbie KuciaoThl. Jlokanu3anuss r€éHETHYECKOro Marepuana B KieTke. [lenenue
kietok. Pemmukanusa JIHK. OcHoBHast forma MosekyisipHoit Ononoruu. Tpanckpumiusi.
Tpaucasus. Mytanuu. [Ipaktudeckas pabota «I'eH — MHCTpyKLHUA 1O cOOpKe KIETKH
(ma Oucepe wiu KoHCTpykTope)». IlpakTmueckas pabora «Mytamus Ha OyTepOpose
(J1ir0060¥ 00BEKT M3 TIpeAblaylield paboThl, T/Ie€ WU3MEHEHHE WHCTPYKLIHMH MPUBEIET K
M3MEHEHUIO BHEIIIHETO BUAA OOBEKTA).

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYCOB B CUCTEME OpraHudeckoro Mupa. CTpykTypa U XUMUYECKUN
cocraB BupycoB. Knaccuduxamus BupycoB. Pemponaykinus supycos. IIpocmorp
JOKYMEHTaIbHOTO (hUIbMa O BUPYCax.

Bupycsl - Bo30yautenn nHpekmoHHbIx 6onesnei. OnkoBupychl. baktepuodaru:
CTpOCHHE, CBOWCTBa, npuMmeHeHue. [IpakTthueckas paborta. «MeTon pa3BeACHHIN
[TpakTuueckas pabota. « TutpoBanue 6akTepuoQarony.

buonoruueckue Metoibl 00pbOBI C BUPYCAMHU.

6. I'ennasa unscenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHoOi uHxkeHepuu. Bekropa. Cnemuduueckue (epmMeHTH OaKTepuid.
[IpakTudeckass pabora «DHIOHYKIIEa3bl pecTpUkiuu (padoTa ¢ HYKICOTHIHBIMHU
NOCJIE0BATEIBHOCTSAMHU Ha OyMare)».

buoTtexHonoruu npoykuuu 0€IKoB B OaKTEpUaIbHBIX KyJbTypax. JJocTrkenus
Ie€HHON MH)KEHEPUH U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema afganTHBHOTO HMMMYHUTETa OakTepuid U apXe.



[TpakTnueckas pabora «I'ennsie HoxkHUILBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuyenus ' MO. Urpa-guckyccust «Bolurpail TpanT Ha CO3JaHue
I'MO».

7. buomexnonozuu 6 sxcusomnoeoocmee (8 uacoe)

JloMecTukauust OCHOBHBIE JOMAIIHUE KUBOTHBIE; COBPEMEHHBIE YKCIEPUMEHTAX
0 JIOMECTUKAITH >KUBOTHBIX (JIUCUIIA, HOPKA U JIP. — SKCTIEPUMEHTHI HAyYHOH IITKOJIBI
akagemuka benseBa). [{uckyccus «JlomecTukaius, BCe JIM pacTEHUs] M >KUBOTHBIC,
KOTOPBIE JKUBYT PSAIOM C YEJIOBEKOM MM OAOMAIIHUBAKOTCA? MOXHO JIM CUWTATH
TapakaHa OJIOMAlIHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOABl B KUBOTHOBOJICTBE: TpAHCIUIAHTAIUS SMOPHUOHOB,
XUMEPHBIC  KMBOTHBIC, KJIOHWpoBaHme. IIpakTtuyeckas pabora «MeTtoauka
KJIIOHUPOBaHUS (MOJICTUPOBAHKE HA Oymare).

OcHOBHBIE 0OJIE3HW KUBOTHBIX M POJIb IMATOT€HHBIX MHKPOOPTAHU3MOB H
napa3uToB B Pa3BUTHH 3a00JI€BAHUM TOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KUBOTHBIX. [lonoxuTensHoe
1 1000YHOE (OTpULIATETIHLHOE) BO3ACHCTBUY aHTUOMOTUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KABOTHBIX; LEIA W 3aJa4d BETEPUHAPUHU. DHOTEXHOJIOTMS KOPMOBBIX NPEINAPATOB.
[TpaxTuueckas padota «CocTaBiieHHE pallioHa MTUTaHUS KUBOTHOTO, PACUET PACX0/I0B
Ha comepkanue». HccmemoBarenbckas pabora «OreHKa KauecTBa MOJIOYHOM
MPOIYKIIUWD.

8. Buomexnonozuu é pacmenueeoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [uOpunuzamms. dopmbr orbopa. OCHOBHBIE
HAIPaBJICHUS] CEJICKIUU: YJY4IlIEHUE YpPOXKAWHOCTH, YCTOMUYMBOCTH K OMOTHUECKUM H
abuotuueckum ¢akropam. [IpakTuueckas padbora «BeipamuBaem ropox. Kak nposectu
CKpEIIMBAaHUE y TOPOXa.

OCHOBHbBIE TOJXOABl CENEKIMH W OHOTEXHOJOTHUH KYJIbTYpPHBIX pacTEHU,
[ubpuauzanmsi, oTmajneHHas TUOPUAM3AINSA, WCKYCCTBEHHBIM OTOOp, TETEepO3HC,
TpaHcopmalsi, MyTareHes, TeHeTHYECKOe pelakThupoBaHue). Vctopusi cenekuuu B
Poccun u mupe, ucTopusi pa3BUTHS BAKHENIIINX COPTOB KYJIBTYPHBIX PACTCHUM.

Kak uenoBek MOxeT MOAU(PUIIMPOBATE pacTeHus1? I'eHHas MHXXEHEpUsl paCTEHUM:
Yro Takoe reHeTHdeckas WHXKEHepus pacTeHuil. TpaHcreHHble pacTeHus. MeTojsl
nosydyenus. O0pazoBaHue onyxosei y pacteHuil. ArpodakrepuanbHas TpaHchopmanus:
Ti-mnazMusl. ['ensr T-JIHK. MonekynsapHO-TEHETUYECKUE MEXaHU3MBbI
Tpancopmaruu. ['enermueckoe pemaktupoBanue. CoBpeMEHHBbIE TMOAXOABI U
JOCTHKCHHSI TEHETHYECKOTO0 pemakTupoBaHus pacteHuil. [lpaktuueckas pabora
«I"eHOMHBIE HOKHHUIIBI (MOJeTupoBanue padoThl cucteMbl CRISP-Cas).

Ectb 1m xu3Hp B npoOupke? bBHOTEXHOIOTHUA KYJbTYpHBIX PacCTEHHH.



UccnenoBatenbckast pabora «BwlpammBanue pacTeHud B OpoOHpKe (MOXKHO
BOCIIOJIb30BaTbCsl  pE3yJIbTaTaMU MPEABIAYIIUX HKCIEPUMEHTOB I10 COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB VISl PACTCHUIA )».

Moayab «MoJjiekyasipHbie 0CHOBBI (U3HO0JIOTMH M (PAPMAKOJIOTHN» 9 Ki1acce
(68 yacoB)

1. @Du3uonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie anemenTtsl: opranoresnsl: O, C, N, H. AxtuBHbIe (POpPMBI
KHUCJIOpOAA, UX MOJyYEHUE, HEUTPaTU3alusl.

MakponJieMEeHTBI: MPOLIEHT COAEPKAaHUA B OpPraHU3ME, BbIMOJNHsAEMas (YHKIIHS,
colepkaHue B mnpoaykrax nurtanug. Ca2+ - cBsi3biBaronIve O€IKH, JACHOHUPOBAHUE
KJIBLIUS, PETYJISILNS YPOBHS KallblIsl B OpraHU3Me: TOPMOHBI OYeK. Mg — cTpoeHue
xJioporiia, €ro akTUBAIUsl COTHEUHOM YHEPTUeH.

MuKposaeMeHTbl: B KaKUX MOJIEKYJIaX COJAEpKarcs, BbIMOIHsAeMas (DyHKIHA,
coJiepKaHue B IpoAyKTax nutanus. [locnencrBus nepero3upoBKA MUKPOIIEMEHTAMH.
Fe — ycBauBaeMmble THUIIBI COEAUHEHUM Kejie3a. ['eMOnpOTEeuHBbI, TI'e€MOLIMaHUH,
uutoxpoMmbl. Cu — yCBOGHME W TPAHCHOPT MeAHW. benku, coaepkalme Mepb.
[TaTtonoruueckue cuHapoMbl Menke u BuiibcoHa, cBsI3aHHBIE C META00IM3MOM METH.

Toxcuunble 3neMeHThl llepuomnueckor cucTteMsl Ui OpraHusMa. BrausHue
HEJIOCTaTKa MAaKpO U MUKPOJJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBatenbckast  pabora  «KomuuecTBeHHass  OLIGHKA  COJIEpXKaHUS
MHKPO3JIEMEHTOB WJIM BUTAMAHOB B MUIIEBBIX MPOTYKTAX

XKupsl. 3aboneBanus 4YeIOBEKa, CBI3aHHbIE C HAPYIICHUSIMH KHPOBOTO 0OMEHa.
JlncounuaeMun.

VYrneBonpl. 3aboseBaHUs YEIOBEKA, CBSA3aHHBIE C HAPYUICHUSIMU YTIEBOIHOTO
obmena. CaxapHblii 1uader.

benku. Ctpoenue. 3ab0eBaHus Y€I0BEKa, CBA3aHHBIE C HAPYIICHUSIMU OEJIKOBOTO
oomena. Oynkuuu 6enkoB. @epmenTsl. Mexanusm neictBust. Kinaceol pepMeHTaTUBHBIX
peakmmii. Kodepmentsl. I[lpaktnueckoe 3ansarne «KadecTBeHHBIE peaknum Ha
opraHudeckue MoiieKyJb». IIpaktuyueckoe 3anarue «JleHaTypauus — OEJIKOB»
IIpakTrueckoe 3anstue «M3yyeHre akTUBHOCTH aMUIIa3bD».

BurtaMmuHsbl xKHUpOpacTBOpUMBIE, BOJOpacTBOpUMBIE. [IpeBpallieHue BATAMUHOB B
aKTUBHBIC (POPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIIBI META0OJUYECKUX peakiuil. buosHepreTudeckue MpoIeCChI.
I'mukomms3. Hukn Kpebca. Llenmp mepenoca smnexkTpoHOB. OKHCIIEHHE >KUPHBIX KHUCIOT.
Karabamusm amunokucnor. ['mrokoHeoreHe3. CHHTE3 YII€BOJOB, OENKOB, KUPOB.
Mertabonutuueckue 3aboneBanus. IIpaktuueckoe 3anstue «PelreHune 3amay  Ha
HSHEPreTUUECKU 0OMEH».

Knerka. [Tonarue memOpanbl. @yHkunu MmemOpaH. Buibl TpancnopTa B KJIETKY.



MemOpanHbie opraHoujbl. 3a0o0JieBaHHsS CBSI3aHHbIE C  HapylIeHHEM pPaldOThl
MEMOpaHHBIX OpraHesul, OOJIe3HH HAKOIUIEHHs. THUMbl KOHTAKTOB MEXAY KJIETKaMH.
3HAaYCHUE MEKKIECTOYHOM KOMMYHUKAIUM IS 30pPOBbs opranusma. [IpakTthueckoe
3aHsTUe «Jluanus (kietouka Tpayoe)».

Snpo. YpoBHM  yNakOBKM  XpOMaruHA.  XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHble opraHouibl.

2. Moanekynapnasa ouonocus. (20 uwacos)

OCHOBHBIE BE€XU Pa3BUTHUSI MOJIEKYJISIPHON OUOJIOTHH.

HyxneunoBbie kuciaotbl. OCHOBHBIE IPUHLUIIBI cTpoeHus. [IpakTuueckas pabota
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Mogens JAHK-opurammy.
[IpakTuyeckas pabora «Omnpenenenue kadectBa mnpemnaparoB JHK ¢ momoinbsio
cekTpodoToMeTpumn» (TIpU HATMYUU 000PYTOBAHUA).

Marpuunbie cuHTE3bl. Pennukanuss — OCHOBa KJIETOYHOTO JejieHus. [IpuHummsl
perunkanuu. [Ipaktuueckas padota «PemvkaTuBHas MamHa (Mrpa-IeMOHCTPALINS )».
ITpakTuyeckas padora «I1LP (Mmoaens ammndukaims Ha Oymare)y.

MyTtaruu. YUto BeI3biBaeT u3amMeHenusi B crpoenuu JIHK. [TpuHnumner penapamumu.

Tpanckpumnius. [Ipaktuyeckas padbora «Cuna mpoMoTOpay.

I'enernueckuit xon. Ilpaktuueckas pabora «Pemienue 3agad Ha TeHETHMUYECKUN
kom» Tpancmsus. [Ipaktuyeckas padora « oaauHT OETKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MbI UX
JICUCTBUS.

Opranuzanus reHoma  Oakrtepuii ~ AHTHOaKTEpUATbHBIC Ipenaparsbl.
HccnenoBatenbckas padora «PacnpocTpaHeHrne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEepHUii»

Opranusanusi reHoma 3ykapuoT ['eHomHOe penaktupoBanue. IIpakTuueckas
pabota «PaboTa B cOBpeMeHHBIX TeHeTndeckux 0a3zax nanubiX. [IpoBenenue In silico
aHaJIM3a MoCJIEI0BATEIIbBHOCTEN TEHOBY.

3. @apmaxkonozusn (28 uacos)

[Tonsitue o nexapctBax. IIpuHIMIBI MOIX0/a K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpeactB. CkpuHUHT U ero Metojbl. MccienoBarenbckas padoTra «IKCIEPUMEHTHI IO
OTIPECTIEHUIO0 TOKCUYHOCTH BEIIECTB HA apTEMUIUSIX.

[Tyt BBenenus JIC. dapMakoKMHETHMKA JIEKAPCTBEHHBIX BellecTB. BcachiBaHue
(abcopOums) nekapctB. OCHOBHBIE MEXaHU3MbI BCAChIBaHUS. TpaHCHIOPT J€KaPCTBEHHBIX
BemecTB. ['eHbl u 6enku nepBoit pazel buorpanchopmanyu. [1yTr BeIBeIeHNS JIEKAPCTB
U3 opraHu3ma. OKCKpenus # o»nuMuHanus. [eHsl u  Oenku BTOpoil  (hasbl
ouorpanchopmaruu. dapmakonuHamuka. [7aBHoe M T0OOYHOE, PE30pPOTHUBHOE U
MECTHOE, IPSIMOE, HEMPSAMOE U peIeKTOPHOE NECHCTBHE.

Buner B3aummopeiictBusi nekapcTB. CHHEPrU3M M aHTAaroHM3M MpPH COBMECTHOM



JENUCTBUHU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmMeMOpaHHbI CUTHAJIMHT. THUIBI KJIETOYHBIX pEUenTopoB. MemOpaHHbIE:
VMOHHBIE KAaHAJIbl, KaTAIUTHYECKUE M compsbkeHHble ¢ (G-Oenkamu; BHYTPUKIETOUYHBIE:
LUTOIUIa3MaTUYECKUE U IAEpHbIE. MeXaHU3MBbl JIMTaH-pPEeLENTOPHOrO B3aUMOIEHCTBHSI.
CenexkTUBHOCTh (M30MPATETHLHOCTH) MEUCTBHS, CBSI3b «XMMHUYECKas CTPYKTypa —
dapmakonornyeckasi akTUBHOCTb BEILIECTB.

PapMaKoJIOrH4eCKOW MOIYJISINUYA CUHANTHYECKOW XOJMHEPTHUYECKON MEpeaayH.
MonekyaspHblii  MeXaHU3M JeHCTBUS U (apMakKojorhuueckue CBoicTBa M-
XOJIMHOOJIOKATOPOB, raHTJIMO0JIOKAaTOPOB u Kypapernoao0HbIX CpEICTB.
dapmakoyioruuyeckass ~ peryjisiiisg — aKTUBHOCTH  @JPEHEPrMYecKoro  CHHarca.
ApEeHOMUMETHKH, aApeHOOJIOKATOphl, cUMMaTtoauTuku. IIpakTuueckass pabora
«BnusHue agpeHanrHa Ha CepIeUHbIE COKpAIeHHs (TPOrpaMMHOE 00ECTIICUEHNUE)».

MonekynsipHass ¢GapMakoIoTusi aHTHAJUIEPITMUECKUX CPEACTB. | MCTaMHUHOBBIE
pELIeNTOPhI: TUIIBI, MOJIEKYJISIpHAs opraHuzanus. CTaOuian3aTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M JIEUCTBUSI, 0COOCHHOCTH KIIMHUYECKOT0 MPUMEHEHHS,
TOYKHU TIPUIIOKEHUS ACUCTBUS MHTUOUTOPOB JIMITHUIHBIX MEIUATOPOB.

MexaHn3M JEUCTBUSL U NPUMEHEHHUE NpPEenapaToB, CTUMYJIUPYIOIIUX IMPOLECCHI
UMMYHHUTETA. DapMaKOJOTMYECKasi XapaKTEpPUCTUKA HHTEPICUKUHOB: TIOJy4YEHUE,
MEXaHU3M JIeUCcTBUsA, TpuMeHeHrne. OCHOBBI MaTO(U3UOIOTHH OCTPO(ha30BOTO OTBETA,
Meauanus BocnajaeHusl. MoJieKyIsipHblii MEXaHU3M POTUBOBOCIATIUTENBHOTO IEUCTBUS
[JIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEJCTB.
[Ipaktruueckas padota «['ucTonoruueckue npemnapaTbl UMMYHHOU CUCTEMBD.

[TonaTre o0 HapKO3€ U HAPKO3HBIX NpenapaTtax. KiIeTouHslid 1 HEPBHBIN HAPKO3.
@apmMaKoOJIOTUYECKasi XapaKTEPUCTUKA OTIEIbHBIX TPYNIl HApPKO3HBIX CPEICTB.
[TocnenoBarenbHOCTh NEUCTBUSI Ha ILEHTpajbHYIO cucteMy. l[IpakTudeckas pabdora
«I'ucronornueckre npenapaTbl HEPBHOU CUCTEMBD).

Oduznonorndeckuii coH; ¢aszpl cHa. Buael Hapymenmii cHa I[lomsitue o
MEMKAMEHTO3HOM CHE U CHOTBOPHBIX MpernapaTax (TMMHOTHKAX ).

MonekynsipHble acniekTbl Houunenuud.  OnuaTHbIE PEUENTOPbl, UX THUIIBIL.
DHkedanuHbl U SHIAOPPUHBI - IHAOTECHHBIE JTUTaH/Ibl OMUATHBIX PELIEITOPOB.

AHTHUIICUXOTUYECKOE JEHCTBUE, BIUSHUE HA (GYHKIHUIO SKCTpAMpPaMUIHON
CHUCTEMBI, SMOIMOHAIBHYIO cepy, pPBOTHBIN ILIEHTP, apTepUaIbHOE JaBlEHUE, IECHTP
TEpMOpEryJIALUA. MONEeKyJISIpHbIE MEXaHU3MBbI JICHCTBUSL HEHPOJIENITUKOB, BIUSIHUE HA
no(aMHHOBEIE, CEPOTOHHUHOBBIE, a]PEHO- U TUCTAMUHOBBIE PEIENTOPHI, UX JCHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JECNOHUPOBAHME TKAHEBBIX MOHOAMUHOB. IloTeHuman-
3aBUCUMBbIE HATPUEBBIC KaHAJIbI KaK MUIICHH JIEUCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MOTEHIINAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcmpeccuun A0(PaMUHOBBIX W CEPOTOHHUHOBBIX
penenTopoB B Mo3re Mbliiei». McenenoBarensckas padota «IloBeaeHueckue TecTsl Ha



peiOkax Danio rario. CBerno-temHas kamepa». VcciemoBarenbckas paboTa
«IToBeneHnueckue TecThl Ha priOKkax Danio rario. OTkpsiTOE TI0Ie». MccnenoBaTenbckas
pabota «IloBeneHueckue TecTbl Ha ppiOkax Danio rario. CtaitHoe TOBEICHUEY.

Mopyab «MosieKyJIsipHbIe OCHOBBI ceJieKuum» 9 Kkiacce (68 yaca)
1. Moaexkynapuasa ouonozus. (20 uacos)

OcCHOBHBIE BE€XH Pa3BUTHS MOJIEKYJISIPHON OMOIOTHH.

HyxneunoBblie kucinoTel. OCHOBHbBIE NPUHIUIBI cTpoeHus. [IpakTuueckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[Tpaktnueckass pabora «Ompenenenne kayectBa mnpenaparoB JHK ¢ momomisio
cnekTpodoTomMeTpun» (Ipu HATUYUK 000PYAOBAHNUSA).

Martpurunble cuHTe3bl. Perummkanus — OCHOBAa KJIETOYHOro neneHwus. [IpuHiuib
perukanuu. [IpakTudeckas pabota «PemnukatuBHas MainHa (Mrpa-1eMOHCTPALINA ).
[TpakTuyeckas padora «I1LP (moaenp ammudukanus Ha Oymare)y.

MyTtaruu. YUto Bei3biBaeT u3amMeHenus B crpoenuu JJHK. [TpuHuuner penapamumu.

Tpauckpunuus. [Ipaktuueckas pabota «Cuia mpoMoTopay.

I'enernueckuit xon. Ilpaktuueckas pabora «PemieHue 3agau Ha TeHETHMYECKUN
koa» Tpancmsus. [Ipaktuyeckas padbora «DoaauHT OETKOBY.

Opranuszanuss reHoMa BUPYCOB [IpOTHMBOBUPYCHBIE CPEACTBA, MEXAHU3MBI HX
JICUCTBUA.

Opranuzanuss  reHomMa  Oaktepuid  AHTHOaKTepualbHbIE  Ipenaparsl.
Hccnenosatenbckas padora «PacnpocTpaHeHHE aHTUOMOTUKOPE3UCTEHTHBIX OAKTEpUil»
Opranuzanus reHoma sykapuoT ['eHomHOoe penaktupoBanue. [Ipaktuueckas pabora
«PaboTa B coBpeMeHHBIX reHeTHUecKnX 0a3ax naHHbIX. [IpoBenenue In silico ananuza
MIOCJIEI0BATEIbHOCTEN T€HOBY.

2. Moanekynaphuie ocnoswl cenemuku (20 uacos)

[Ipeamer renetuku. KpaTkas HUCTOpUS  pa3BUTUS  NPEACTABICHHUS O
HACJIEJICTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacuth Kota. Uto takoe npusHak? [IyTh OT reHa no
npuszHaka. Myrtanuu. Asenu. ['eTepo3urorel M roMO3WroTsl. JIOMMHAHTHBIE |
peueccuBHble amienu. PoneBas wurpa «Asuenn». lccnenoBarenbCKuil  MPOEKT
MyTtarenHsie (paKTOpBbI.

['enbl cTtpoar opranm3m. Bxiroduenune W BBIKIIOUEHHE OOJBIIOTO Habopa TEHOB.
Kak kieTku moHUMaroT, KaKhe reHbl T0JKHBI paboTaThk. PoneBas urpa «Cyab0a KIeTKn».
['ensi-nepeximouatend. [IpakTudeckoe 3agaHue « AJITOPUTMBI JIs KIIETOK.

JluckpeTHoe HacleOBaHUE NPHU3HAKOB. 3aKOHbI MeHJIens: OJUMH T'€H - OAMH
npusHak. Cxema ckpemmuBaHMs. 3aKOH €AMHO0Opa3us TMOpHUIOB MEPBOIO MOKOJIEHMS.
[IpakTnueckoe 3amganue «EnmHOOOpasue MepBOro MOKOJICHUS». 3aKOH pPacIEIICHUS



IPU3HAaKa BO BTOPOM NOKOJeHWH. [IpakTthueckoe 3ananue «PaciierieHne BO BTOPOM
nokojeHun». MccienoBarennbckuii mpoeKT «3akoHbl I'. MeHenst B SKCIIEPUMEHTE.

3akoHbl MeHJens: HeCKOJIBKO T€HOB - HECKOJIBKO TMpHU3HAKOB. JUrubGpumaHoe
ckpemmBanue. He3aBucumoe pacxoxiaenue xpomocom. lIpaktnueckoe 3amanue
«Pemetka [lennera». CuenieHHOe HACIEOBAHUE.

B3aumoneiictBue reHoB. AjuienbHOe W HeawienbHOe. [IpakThueckoe 3aHsiTHE
«BzauMopelncTBusi reHOB (MOJETMPOBAaHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenue nona. [Tonossie xpoMocombl. Camilsl U caMku. Biusiaue dhakTopoB
OKpy’Karolen cpeapl. XpoMOCOMHOE ompeneneHue mnona. [lomoBble XpoOMOCOMBI.
[Ipaktuyeckoe 3amanue «HacnegoBanue, crermieHHOe ¢ nojom». IIpoGiema
JOTIOJIHUTENBHON X-XpOMOCOMBI y KEHIIUH. TpeX1BETHBIE KOILKH.

3. Moaekynapnuie ocnoswl cenekyuu (28 uacos)

I'ensl B nonynsinusix: Bennkoe papHoBecue. [lomyisinuys. YactoTsl BCTpeyaeMoCTr
npu3HaKa u ajuiens. YpaBHeHue Xapau-BaiinOepra. [Ipaktudeckoe 3ananue «HacToTsl
anyjeneid, TeHOTUNIOB U (¢eHoTunoBy». lccienoBaTenbCkuili NPOEKT «AHaIHU3
TEeHETUYECKON CTPYKTYpbl OMYJIsiUU (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Monyngauuu MEHSIIOTCA: YUCIEHHOCTb, MUTpPALMS U BbIOOp cymnpyra. DakTopsl,
KOTOpBI€ BBIBOJAAT TMOMYJSLMIO W3 paBHOBecus Xapau-BaiinOGepra. UuciaeHHOCTH
nonysiuu.  PoneBast wurpa  «O¢dext ocHoBarens». PomeBas wurpa «Oddexr
OyThUIOYHOTO TOpibIIKa». Jlpeid reHoB. Myrtammm. HecmywaiiHoe CKperniuBaHue.
N3onsauus.

[lomynsiuu  MEHSIIOTCA:  €CTECTBEHHBIM  oTOOp. MexaHusm  IeHCTBUS
ecTecTBEHHOTo oTOOpa. [IBrxkymuii oToop. PoneBas urpa «EcrecTtBeHHBIN 0TOODY.

MoaudukanroHHas U3MEHYUBOCTb. Craructuyeckue O0COOEHHOCTH
MoupuKaoHHON n3MeHunBoCcTH. MccnenoBarensckue pabotsl « Monudukamontas
W3MEHUYMBOCTh PACTCHHUH B MPEAEax BalIero MECTa KUTEIIbCTBAY.

HacnenoBanme KOIMYECTBEHHBIX NPU3HAKOB. KOIWYECTBEHHBIE IPU3HAKMU.
CpenoBast ”3BMEHYUBOCTH Npu3Haka. Koaddunment Hacnegyemoctu npuszHaka. OTBeT Ha
otOop. Ilouck reHoB KOJIMYECTBEHHBIX MNpU3HAKOB. OIHOHYKICOTHIHBIC BapUaHThHI
reHoB. JIHK-uur. ITonmHOreHOMHBIN aHAJIN3 aCCOLUALIUA.

«Omby Hag reHomoM. [loctrenomuasi spa. OOpaTHasi TeHeTHKa. « OMHKCHBIE
uccienosanus. [Iporeom, metabonom. [IpakTudeckoe 3amanne K ATPOHOMBDY.

JlomecTuKanus M LEHTPbl T€HETHYECKOro pa3HooOpasus. Iloucku pacreHuid c
«XOpOUIUMU» TPU3HAKAMU I 4YesioBeka. L[eHTphl reHeTnyeckoro pazHooOpasus.
Hukonaii BanoBuu BapwiioB. Ceneknus. KomOuHanmoHHass U THOpUIHAS CENCKITHA.
I'eteposuc. Ilpaktnueckoe 3amanue «l'oMomorudeckue psAabl HACIEACTBEHHOU
M3MEHUYUBOCTH.

CoxpaHUTh U U3YUUTh T€HBI, YTOOBI MEHATH Oyy1iee. Kak mpaBuiIbHO XpaHUTh



reibl. Kommekuuu reHeTuMueckux — pecypcoB  pacteHuil. Ilpaktukym — u/mnum
MCCJIEI0OBATENIbCKUN MPOeKT «MeTopl KyJIbTUBUPOBAHUA 1IN VIitro i COXpaHEHUs
TEHETUYECKUX PECYPCOB PACTCHUN U IJISI YCKOPEHHOM CENIEKIIAN.

['enetnyeckue 1EHTpPHl B Hamend crpaHe. ['Ae 3aHUMAarOTCAd TEeHETUKOM |
TEHOMMKOW JIJI HYKJ] CEJTbCKOTO XO35IMCTBA.



IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM NESATEJbHOCTH

3aHATHS B paMKax MPOrpaMMBl HampaBlieHbl Ha 0OecledYeHHe MOCTHKEHUS
MIKOJIbHUKAMH  CICAYIOIIUX  JUYHOCTHBIX, METalpPEJIMETHBIX W  MPEeIMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB.

JIN4YHOCTHBIE pPe3yJIbTAThI:

B cgepe epadsicoanckoeo eocnumaHus: TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JI€ATE€IbHOCTH MIPU BBIIIOJHEHUH UCCIEIOBAHUN U IPOEKTOB, CTPEMIICHHE K
B3aMMOINOHMMAHUIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckozo 6ocnumanus: OTHOLIEHUE K OMOJIOIMH KaK K BaXKHOU
COCTABJISIIOLIEH KYJNbTYPhl, TOPAOCTh 3a BKJaJ POCCHUMCKHX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOrMYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennozo 6ocnumanus: TOTOBHOCTb OIICHHBATh
NOBEJICHWE M TMOCTYIKH C TMO3UIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTHMYECKOMN
KyJbTYpPbl; HOHUMaHHE 3HAYUMOCTH HPABCTBEHHOI'O aCIEKTa JACSITEIbHOCTH YEeJIOBEKa B
MEJUIMHE U OMOJIOTUH.

B cgepe scmemuueckoco e6ocnumanusi: TOHUMAHHE PpOJIUM  OHOJIOTHH B
(bOopMUPOBAHUN ICTETUUECKOMN KYJIbTYpPbI IUYHOCTH.

B cghepe quszuueckoeo eocnumanus, opmuposanus Kyavmypvl 300p06bs U
IMOYUOHATLHO2O ONIa20NOAY4UsA; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO U
yCTaHOBKA Ha 3JI0POBBI 00pa3 *KU3HU (370pOBOE MUTAHUE, COOIIOICHUE TUTHEHUYECKUX
IPaBWI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTAbIXA, peryJsapHas puznyecKas
AKTUBHOCTD); OCO3HAHME MTOCIICJCTBUI U HENIPUATHE BPEIHBIX MPUBBIUEK (YyHIOTpEOICHUE
aJIKOroJisi, HApKOTHKOB, KypeHHe) W HHbIX (opM Bpena Uil (U3HMUECKOro H
IICUXUYECKOTO 3J0POBbsI; COOJIIOJIEHUE TMpaBUi O€30IaCHOCTH, B TOM YHCIIE HAaBBIKH
0e301acHOro MOBECHUS B IPUPOIHOM cpesie; cPOpMUPOBAHHOCTH HABBIKA PEPIICKCHH,
yHIpaBieHNUEe COOCTBEHHBIM AMOLIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyoosoeo socnumanus: akTUBHOE y4acTHE B PEIICHUHU MPAKTHUECKUX
3ama4 (B paMKax CEMbH, IIKOJBI, TOPOja, Kpas) OMOJOTUYECKON M IKOJIOTUYECKOU
HANpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYEHHIO MPOQECCHUil, CBSI3aHHBIX C
OMOJIOTHEN.

B cgpepe sKonocuueckoco 6ocnumanus:  OpUEHTAlUMsT Ha INPUMEHEHHE
OMOIOTMYECKHUX 3HAHUH TPU PEIICHUH 3a7a4d B 00JaCTH OKPY>KaIOIIEH CpeIbl; OCO3HAHNE
HKOJIOTUYECKUX MPOOIIEM U IMyTEH MX PEIIeHHUs; TOTOBHOCTh K YUaCTHIO B TPAKTHYECKON
JEeSTENIbHOCTH SKOJIOTHYECKON HATIPABIEHHOCTH.

B cgepe nomumanus yemHocmu HayuHo2o NO3HAHUA: OPHUEHTAIlUMS Ha
COBPEMEHHYI0 CHUCTEMY HAay4HbIX IPEICTaBICHUM 00 OCHOBHBIX OMOJIOIMYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SX YEJIOBEKa C MPUPOAHOW M COLMAIBHOW Cpeaou;



MOHMMAaHUE POJIU OMOJOTUYECKON HAyKU B (POPMUPOBAHUU HAYUHOT'O MUPOBO33PEHUS;
pa3BUTHE HAy4YHOM JTIOO03HATEITHLHOCTH, MHTEpPECa K OMOJOTUYECKOW HAyKe, HABBIKOB
UCCJIEI0BATENbCKOM IEATETbHOCTH.

B cghepe aoanmayuu x uzmensrowumca ycioeuim coyuanbHou u NpupoOHOl
cpedvl: aneKkBaTHash OICHKA HM3MEHSIONIMXCS  YCIOBUW; TPUHATHE PEIICHUS
(MHIMBUAYaTbHOE, B TPYIINE) B W3MEHSIONIUXCS YCJIOBUSX HAa OCHOBaHUU aHAJIM3a
Oounonornyeckor nHOpMaIUK; TJIAHUPOBAaHUE  JICHCTBUN B HOBOW  CHUTyaluH
Ha OCHOBAHMH 3HAHUIN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHble pe3yJibTaThl:

B cghepe osnaoenus ynusepcanvruvimu yueOHbIMU NO3ZHABAMENTLHBIMU OCUCMBUIMU:
ba3oBbI€ JJOrMYeCKUE ACUCTBUSL:
® BBUSIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OUOJOTHYECKUX
00BEKTOB (SIBJICHUI);
® YCTaHABIMBATh CYIIECTBEHHBbIM NPHU3HAK KIACCU(PUKALMKN OHUOJIOTMYECKUX
00BEKTOB (SIBJICHUH, MPOILIECCOB), OCHOBAHUS ISl OOOOIICHUS W CpaBHEHUS,
KPUTEPUU TIPOBOJUMOTO aHAIHN3A;

e ¢ y4éTOM IPENJIOKEHHONW OMOJIOTMYECKOM 3a1a4t BBISBIISTh 3aKOHOMEPHOCTU U
MPOTUBOPEYUST B pacCMaTpUBaeMbIX (akTax W HAONIOACHUSIX;, TMpeJiarath
KPUTEPUH JIJIS1 BBISBIEHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUNIA;

® BBUIBIATH JeUUUTHI HHPOPMALMM, JAHHBIX, HEOOXOIUMBIX I pEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BLUIBIATh TNPUYUHHO-CIICJCTBEHHbIE CBSI3M MPU M3YYEHUH OUOJOTHYECKUX
SIBJICHUM W IIPOLIECCOB; JENaTh BbIBOABI C HCIOJIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH, (POPMYyIHpPOBATH
TUIIOTE3bI O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMPATH CIOCOO pelieHus] Y4eOHOW OMOJIOTMYeCKOW 3a/iauu
(cpaBHMBATh HECKOJIBLKO BAPUAHTOB PEIICHMUs], BRIOMpaTh HAanOOJIee TOAX OIS
C YU4ETOM CaMOCTOATENLHO BbIICJIEHHBIX KPUTEPUEB).

ba3oBbI€ UCCIIEIOBATENBLCKHUE ICUCTBUSA:

® HCIIOJIb30BaTh BOIPOCHI KaK UCCIEA0BATEILCKUA NHCTPYMEHT ITIO3HAHUSI;

e (opmymupoBaTh BONPOCH, (PUKCHUPYIONIUE Pa3pblB MEXKIy peaJbHbIM H
KEIATeIbHBIM ~ COCTOSIHUEM  CUTyallMd, OO0BEKTa, W  CaMOCTOSTEIHHO
YCTaHaBIIUBAaTh UCKOMOE U JaHHOE;

e (¢opmupoBarh TrUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXXICHHH,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;,

® TIPOBOJMTH [0 CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHy HAOJI0/IeHUE, HECTIOKHBIH
OMOJIOTUYECKHUIA SKCIIEPUMEHT, HEOOJBIIOE HWCCIECAOBAHUE I10 YCTAHOBIICHHIO
0COOEHHOCTEH OMOJIOTHYECKOro 00bEKTa (MpoIecca) U3yUeHHUs,

® TIPUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCHMOCTEH OWOJIOTMYECKUX OOBEKTOB
MEXITy COOOM;



e OIICHWBATh HAa NMPHUMEHUMOCTh M JOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYYCHHYIO B
X0/J1¢ HAOTIOZICHUS U IKCIIEPUMEHTA;

® CaMOCTOSTENBHO (HOpMYyIHUpPOBaTH OOOOIIEHUS W BBIBOALI IO PpE3yJibTaTaMm
MPOBEAEHHOTO HAOJIOJIEHUS, IKCIIEPUMEHTA, BJIAJeTh WHCTPYMEHTAMHU OILICHKHU
JIOCTOBEPHOCTH TOJTYUYEHHBIX BBIBOJIOB K 00OOIIIECHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHINIeE PA3BUTHE OMOJIOTHIECKUX MPOIECCOB U
UX MOCJIEACTBUS B @HAJIOTUYHBIX MJIM CXOJAHBIX CUTYAIIUSX, & TAK)KE BbIIBUTATh
MIPEANOI0KEHHS 00 MX PA3BUTHHU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabota ¢ undopmanueii:

® T[IPUMEHATH PA3IMYHBIC METO/IbI, THCTPYMEHTHI 1 3aIPOCHI PU TTOUCKE U 0TOOPE
Ouonornuecko HH(POPMAIIMM WJIA JAaHHBIX U3 MCTOYHUKOB C YyYETOM
PEIOKEHHON yueOHON OMOJIOTHYECKOM 3aa4u;

e BbIOMpaTh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
OMoOTUYECKYI0 HH(POPMAIIHIO PA3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

® HaxOJUTh CXOJHbBIC aPTyMEHTHI (MOATBEPKIAIOIINE UITU OMPOBEPTaIOIIUE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3JIMYHBIX MH(POPMAIITMOHHBIX HCTOYHHUKAX;

® CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeACTaBlIeHUsI HHOPMALIUU U
WUTIOCTPUPOBATH PEIllaeMble 33/1a4u HECIOKHBIMU CXEMaMHU, IMarpaMmmMaMu, HHOU
rpadukoi 1 ©X KOMOUHAIUSIMU;

® OICHMBATh HAAEKHOCTh OUOJIOTHYECKON HWHGOpMAMU 1O  KPUTEPUSIM,
MPEJIOKEHHBIM YUUTEIEM WU COPMYIMPOBAHHBIM CAMOCTOSITENILHO;

® 3alIOMUHATh U CUCTEMATU3UPOBATH OMOJOTHYECKYIO HHPOPMAIIHIO.

B cgpepe osenadenus ynusepcanvHulMu yueOHbLIMU KOMMYHUKAMUBHBIMU OelCMBUIMU

OoOmenue:
e BOCIpPUHUMATHL M (HOPMYJIMPOBATh CY)KICHHUS, BhIpaXKaTh SMOLMU B IMPOIECCE

BBITIOJTHEHHSI TIPAKTUYECKUX M JTAOOPATOPHBIX padoT;

e BbIpaxkaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTAX;

® pacrno3HaBaThb HeBepOalbHBIE CpPEJCTBA OOIIECHMS, TOHHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh W PAaCHO3HABATh MPEANOCHUIKA KOH(IUKTHBIX
CUTYaIMi ¥ CMATYaTh KOH(IJIUKTBI, BECTH IIEPETOBOPHI;

® [OHMMAaTh HAMEPEHUS JPYrUX, MPOSBIATh YBAXKHUTEIBHOE OTHOUIEHUE K
co0eceTHUKY U B KOPPEKTHOM hopMe POpMYyITHPOBATH CBOU BO3PAKEHUS,

® B X0JI¢ Majora u/vuiu JUCKYCCUH 33J]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOi
OMONIOTUYECKOW TeMbl M BBICKA3bIBaTh WJCH, HAICJICHHbIE Ha peIlIeHUE
OMOIOTMYeCKO 3aJ1a41 1 ToIIepKaHue OJIaroenaTeIbHOCTH OOIICHNUS;

® COIOCTaBJISITh CBOM CYXJACHHUSI C CYXXJICHHSIMU JPYTUX YYAaCTHUKOB JUajora,
O0OHapyKUBATh PA3TUUUS U CXOJICTBO MMO3UIINH;

e MyOJUYHO MPEACTABIATH PE3YJbTAThl BHIMIOJIHEHHOIO OHMOJIOTHYECKOTO OMbITa
(3KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOCKTA);



® CaMOCTOSITEIBHO BEIOMPATH (JOPMAT BBICTYTUICHHS ¢ YIETOM 3a/1a4 MIPE3CHTAINN U
O0COOEHHOCTE ayJUTOpUM U B COOTBETCTBUM C HHUM COCTABJISITH YCTHBIE U
MUCHbMEHHBIE TEKCTHI C UCTIOIB30BaHUEM WILTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMecTHas IeATebHOCTD (COTPYIHUYECTBO):

e [IOHMMATh W WCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHIYaTbHOU
paboThl MPU PEIICHUH KOHKPETHOW OMOJIOTMYECKOW MpoOIeMbl, 00O0CHOBHIBATH
HEO0OXOAMMOCTh MPUMEHEHHS TPYNIOBBIX ()OPM B3aUMOJCHCTBUS MPU PEIICHUH
MOCTaBJICHHOW y4eOHO 3a/1auu;

® TIPUHHUMATH I1ETh COBMECTHOM JEATEIBHOCTH, KOJUIGKTHBHO CTPOUTH ICUCTBHUS T10
e€ MOCTHKEHUIO: pacIpeleliaTh POJIH, JOTOBapHUBAaThCS, OOCYXKIATh MPOIECC U
pe3yabTaT COBMECTHOM PabOTHI;

e yMeTh 0000maTh MHEHHS HECKOJBKUX JIIOJICH, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTD, BBINOJHATH OPYYEHUS, IOJUUHATHCS;

® [UJJAHUPOBATh OPTraHMU3ALMI0O COBMECTHOM PAaOOThI, OMPENEISATh CBOI POJb (C
y4ETOM MPEANOYTEHUM W BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJIECHCTBUS),
pacnpenensaTh 3aJa4d MEXAY YWIEHAaMH KOMAaH[bl, y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboTsl (00CYKaeHUS, 0OOMEH MHEHHUSIMHU, MO3TOBBIC IIITYPMbI 1 HHBIC);

® BBINIOJIHITH CBOIO YaCTh pa0OTHI, JOCTUTATh KAY€CTBEHHOTO PE3yJIbTaTa MO0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOM JACHCTBHS C APYTUMHU YJIE€HAMH KOMaH/IbI;

® OICHMBATh KAayeCTBO CBOEro BKJIaJa B OOUIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIbHO  CHOPMYJIUPOBAHHBIM  YYAaCTHHUKAMHU  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJIbTATHI C UCXOIHOW 3a/1a4€i U BKJIAJ KaXKI0T0 YJICHA KOMAHbI B
JTOCTIDKCHHE PEe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIISATH
TOTOBHOCTB K IPEIOCTABICHUIO OTYETA NIEPEN TPYIIION;

® OBJIAJIETh CHUCTEMON YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JI€UCTBUW, KOTOpAas
oOecrieunBaeT CHOPMUPOBAHHOCTh COIMATBHBIX HABBIKOB M 3MOIIMOHAIBLHOTO
WHTEJUIEKTA IIKOJbHUKOB.

B cgepe oenadenus ynueepcanvHuiMu yueOHLIMU peSYNAMUBHLIMU OeUCTNEUIMU:
CamoopraHu3anus:
® BBIABIATH MPOOJEMBI ISl PEIICHUS B JKM3HCHHBIX M YYEOHBIX CHUTYyaIusX,
WCITOJTB3YST OMOJIOTUYECKHE 3HAHUS;

® OpPUEHTHUPOBATHCS B PANMMYHBIX MOIX0aX MPUHITHS pelIeHUN (MHAUBHIYaIbHOE,
MPUHSITHE PEIICHUS B TPYMIIE, MPUHITHE PEIICHUN TPYTIION);

® CaMOCTOSITEIbHO COCTAaBJISATh AQNTOPUTM pEIICHUsA 3anadd (WM ero 4YacTh),
BbIOMpaTh CIOCOO pelieHus YyduyeOHOW OHOJIOTMYecKOd 3ajauu ¢ Y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUPOBATH
IpeuIaracMple BApUAHTHI PELICHUN;

® COCTaBNATh IUIaH JACWCTBHMI (TUIaH peanu3allid HAaMEUEHHOTO ajropuTMa
peIleHus1), KOPPEKTUPOBATh MPEIOKEHHBI alrOpUTM C YYETOM MONTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUI 00 U3yyaeMoM OMOJIOTHYECKOM OOBEKTE;

e jenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediaekcust):
® BJIAJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAITUHN U PEDICKCUU;
e JaBaTh aJEKBAaTHYIO OIICHKY CUTYAIlMH U TP JIaraTh IiaH € n3MEHCHNS,

® YUYUTHIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IPU
pelieHnn y4yeOHOM OHOJIOTMYECKOM 3ajauM, aJanTupoBaTh peHICHHE K
MEHSIOITUMCST OOCTOSTEITHCTBAM;

e OOBSCHATH IPUYUHBI JOCTHKEHUS (HEAOCTHKCHHSI) PE3yJIbTaTOB ICSATEIBHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yYMETh HAXOAWTh IIO3UTHUBHOE B
MPOU3OIIEAIIEN CUTYalUH;

® BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILUXCS CUTYalMi, yCTAHOBJICHHBIX OLIMOOK, BOHUKILIUX TPYIHOCTEM;

® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSM.

OMOIMOHAIBHBIA HHTEIJIEKT:

® pasnuuaTh, Ha3blBaThb W YIPABIATH COOCTBEHHBIMU AMOLMUSAMH U HMOLUSIMH
ApyTHUX;

® BBIABIATH U AHAJIM3UPOBATH IPUYUHBI SMOLIU;

® CTaBUTh ce0sf Ha MECTO APYTOro uejaoBeKa, MOHMMAaThb MOTHBBI M HaMEpEHHs
ApYyToro;

® DPEryJIMpOBaTh CIIOCOO BBIPAKEHUS SMOITHIA.

o [Ipunstue cebs u Ipyrux;

® OCO3HAaHHO OTHOCHUTHCS K IPyroMy 4eJOBEKY, €r0 MHEHUIO;

® TpuU3HABaTh CBOE MPABO HA OUIMOKY M TaKOE e MPaBo APYyroro;

® OTKPBITOCTh Cce0€ U APYTUM;

® 0CO3HaBAaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIQ/IETh CHCTEMOW YHUBEPCAIBHBIX YUEOHBIX PETYNISATUBHBIX JIEHCTBHIA, KOTOpas
obecnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS
MO3UIUST JTUYHOCTH), U >KU3HEHHBIX HABBIKOB JTUYHOCTH (yMpaBiIeHHUS COOOMH,
CaMOJUCIUIUINHBI, YCTOWYUBOTO ITOBEIACHMUS).

IIpeaMeTHBIE pe3yabTAaThl OCBOCHHS MPOrPAMMBbI
B mo3naBaTenpHOM (MHTEIUIEKTYyalIbHOM) cdepe:

— TpuoOpeTeHNE OMbITA UCITOIH30BAHUS METOJ0B OMOTIOTHIECKON HAYKH C TIETHIO
U3y4YeHUs1 OMOJOTUYECKNX OOBEKTOB, SBICHUM W TPOLIECCOB: HAOIIOJEHUE, OINUCAHUE,
IIPOBE/ICHHE HECIOXKHBIX OWOJOTHYECKUX OIBITOB M JKCIIEPUMEHTOB, B TOM YHUCIE C
WCITOJIb30BAaHNEM aHAJIOTOBBIX U ITU(PPOBBIX OHOIIOTMYECKUX MPUOOPOB U HHCTPYMEHTOB;

— (opmMupoBaHUE YMECHHS HHTETPHUPOBATH OMOJIOTHYECKHIE 3HAHUS CO 3HAHUSIMH U3
JIPYTUX YICOHBIX TPEeIMETOB ((hU3UKH, XUMUH, Teorpaduu, HICTOPUH, OOIICCTBO3HAHUS
UT. 1.);



— (QopMupoBaHHE YMEHHM peliaTh yueOHbIE 3a/1aud OUOJIOTUUECKOTO COAEpKaHus,
BBISIBJISIT ~ NIPUYUHHO-CJICICTBEHHBIE  CBSI3M,  IMPOBOJIUTH  KA4YECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, JEJIaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

— (dopMupoBaHHEe YMEHHUS IJIAHUPOBATh Y4EOHOE HCCIICIOBAHHE WU TPOEKTHYIO
paboTy ¢ y4eToOM MOCTaBJICHHOM 11esn: (OpMYJIUPOBAThH MPOOIEMY, TUTIOTE3Y U CTABUTh
3a/layd MCCJICIOBAHUS, BHIOMpATh aJC€KBATHO TOCTABJICHHOW IIEIM METObI, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS WM MPOEKTHOM JESITEIBbHOCTH;

— ¢opMHupoBaHMEe  HHTEpeca K  yIIyOJIGHUIO  OWOJOTUYECKHX  3HAHUU
(npennpoduibHas NOArOTOBKA U MpodeccuoHaIbHas OPUEHTALMS) U BBIOOPY OMOJI0run
KaK IPO(HIIBHOTO MpeaMeTa Ha CTYTICHH CPEIHETO TTOJTHOTO 00pa3oBaHus A Oy ayIieit
podheCCUOHAIBHOM  JIeATEIbHOCTH, B 00JaCTH OWMOJIOTHHM, MEIMIIMHBI, SKOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHUH, CEIHCKOTO X035HUCTBA;

— BIAJCHUE HaBbIKaMU pPaboTel ¢ wuwHOpPMAIUMEd EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, IPEJICTaBIICHHON B pa3Hoil popMe (B BUIIE TEKCTa, TAOJIUYHBIX JAHHBIX,
cxeMm, TpadukoB, auarpamMm, MojeleH, W300paKEHHI), KPUTHYECKOTO aHaIn3a
nH(OpMAITUHY U OIICHKHU €€ JOCTOBEPHOCTH;

— yMEHHUE HHTErpupoBaTh OWOJOTMYECKHME 3HAHMS CO 3HAHUSMH JIPYTUX YUYEOHBIX
MIPEIMETOB; MHTEPEC K YIIIYOJIEeHHIO OMOJIOTMYECKUX 3HAHUN U BBIOOPY OUOJIOTUM KaK
npoUILHOIO MpeaMeTa Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHMs I OyAylieu
MpoEeCCHOHAIBHON  JICATETPHOCTH B OOJACTH OWOJIOTUM, MEIUIIMHBI, HKOJIOTHH,
BETCPUHAPUHU, CEIIbCKOTO XO3SIMCTBA, TMHIIEBOW MPOMBINIJIEHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEACTABICHUS O MATEPUATUCTUICCKON CYIIIHOCTH
T€HOMOB JKHBBIX OPTaHU3MOB U PETYIISIUIO UX PaOOTHI;

— 3HAHHWE OCHOBHBIX (DAKTOPOB OKpPYXKAIOWIEH Cpelbl, BIMSIONUX Ha Pa3BUTHE U
CYILIECTBOBAHME JKUBBIX OPraHU3MOB, aJJanTalui K (paKkTopaMm OKpy:Karouleh cpeibl;

— 3HaHHME OCHOBHBIX MOJX0JI0B OMOTEXHOJIOTHH, UCTIOIb30BAHUS €€ IOCTHKEHUH B
COBPEMEHHOM JKM3HH YeTIOBEKa, 0COOCHHOCTH UCIIOJIb30BAHUS KUBBIX OPTAaHU3MOB JJIS
POU3BOJICTBEHHBIX HYK]l YEJIOBEKA;

— 3HAHWE OCHOBHBIX IMOJXOJI0B CEICKIINN U OMOTEXHOJIOTHH KYJIBTYPHBIX PACTCHHM,
XapaKTepU30BaTh T'CHETHYECKH  MOAUDUIIMPOBAHHBIE  PACTEHHUS, ONEPHPOBATH
MOHATUSMU, TUOpPUAM3ALUS, OTHAJeHHAs TUOpPUAN3alUs, HCKYCCTBEHHBIH OTOOD,
reTeposuc, TpaHchopmaliis, MyTareHes, reHeTH4eCKOe peIaKTUPOBAHNE;

— TIOHUMaHWE MOJIGKYJIIPHBIX  MEXaHW3MOB  peaju3alliil  HAaCIeJICTBEHHOMN
nH(OpMaIuy U yMEHHE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MOHITHUAMHU MOJICKYJIIPHOMN
OMOJIOTUU U €€ COBPEMEHHBIX HAIPaBICHUN — IT€HOMUKHU, METar€HOMUKH, IIPOTEOMUKH;

— 3HaHHE OCHOBHBIX 3a00JICBaHUI YEIOBEKA, MEXAaHU3MOB UX Pa3BUTHS, CITIOCOOAX
WX TUaTHOCTUKY U JICUCHHUS,



— (QopMupoBaHUE YMEHHUS UCIIOJIH30BaTh MOHATUMHBIA anmapaT ¥ CUMBOJIUYECKUN
A3bIK TE€HETHKH, TPAMOTHOE IPUMEHEHHWE HAYYHbIX TEPMHHOB, MOHSTUNA, TEOPHUH,
3aKOHOB IS OOBSICHEHHS HAOIIOJAEMbIX OHOJIOTHYECKHUX OOBEKTOB, SIBICHHH H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (PYHIAMEHT HAYYHOTO MHUPOBO33PEHHUSI.

B 11eHHOCTHO-OpHEHTalMOHHOH cdepe:
— 3HAHUE, YTO IPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJIEKYJIIPHON OHOJOruu
MO3BOJIACT YCIEIIHO peliaTh Takhe 37000HEBHBIE MPOOJIEeMBbl, KaK OXpaHa

OKPY’KaroIllel cpeibl, COXPAHEHHUE 3/I0POBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUE
DKOCHUCTEM.



TEMATUYECKOE IINTAHUPOBAHUE

Moayib «Kak :KMBOTHbIEC U PACTEHHS MPUCIIOCAOIMBAIOTCH (IBOTIOLUOHHAS

KoJI0rHsl) 5-6 kiaaccnl (34 yaca)

MOP(OJIOTHUUECKUX U
(U3HOTOTUYECKHX aJanTaIui.
[Touemy opranu3mMsl He
CTaHOBATCA OECKOHEUHO
OOJIBIIMMHU, MATICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE conep:kaHue JedaATeIbHOCTH
HKOJbHUKOB
1. MbI ucciaenyem CBONCTBA U CTPOEHHUE KUBBIX HccnenoBarenbckne
JKMBbIE€ 00bEKTHI OpraHu3MOB (CTpOEHHE KJIETKH). | padboThl «Bce nu (CuHuIpl,
(64) Bun, oco6b — opranusm kak oenku, Oepe3bl W T.J.)
eqnHas cucreMa. Aantanun OJIHAKOBEIE?
(mpucnocobnenust). [Tonsitue DOTOKBECTY.
roMeocTasa >KUBoro opranusma. | I[Ipakrmueckas pabora
CriocoOslI ero nojaep:KaHusl. «CocraBmnsieM KHHTY
OrpannueHus PEKOPJIOB  pacTeHUH U

JKUBOTHBIX HAIICTO Kpas.

2. Bausinue
OKpYXKAKOUIIel
cpeabl Ha JKUBbIE
opranu3msl (12 4)

DaKTOPBI OKPYKAKOWIEN CPEJIbI
(abuoTnueckue, OMOTHYECKHE,
aHTpororesssie). [Ipumepst
a0MOTHUYECKHNX (PaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BJIUSIHUE HA KU3HENIEATEIbHOCTh
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BJIKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTH
IPUCTIOCOOTICHHUS )KUBBIX
OpraHU3MOB K a0MOTHYECKAM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmeparypa,
BJIQYKHOCTbH U CBET.

[IpakTHueckoe 3aHsATHE
«IIBet u Terio» (KyOuKu
JIbJ1a B3BECUTh, MOJIOKHUTH
B yamku IleTtpu Ha
Pa3HOLBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpEe
pacrasi).

[IpakTueckoe 3ansTHe
«Yto pacTBOpsieTcs B
BOJIe» (SKCIIEPUMEHT
«Kugkuit nom»).
[IpakTnueckoe 3aHsATHE
«Iuddy3us BemiecTs B
BOJI€ (PAaCTBOPHI)»,
«/IBMKEHNE PacTBOPOB IO
LBETKY».

[IpakTueckoe 3ansTHe
«Jlex mmaBaeT B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen nmpu 3amep3aHumn




pacumpsieTcs»
(pa3pyliieHue KamHs
(mouBooOpa3zoBaHue),
3aMep3aHue KIIETOK).
[IpakTrueckoe 3aHsTHE
«IIly6a» (kyOuku nbna
3aBEPHYTH B Pa3HbIU
MaTepHuall, B3BECHUTB).
[IpakTnueckoe 3ansATHE
«ITurMeHTH (MOXKHO
pa3lienuTh HAa BaTMaHe
KpacuTeIu U3
dbaomacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kax )XMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEpUMEHT C
MTUTIETKOM).
Hccnenosarensckue
paboTthl «Bnusinue cBeta
(Tema, BIaXXHOCTH,
COCTaBa MOYBbI) Ha
pacTeHusi B €CTECTBEHHbBIX
VTN UCKYCCTBEHHBIX
YCIOBUSIX» (Ha IOCTYTTHOM
MaTepHae).

3. BzaumoaeiictBus
KMBBIX OPraHU3MOB
4 9)

buotuueckue GpakTopsi.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBUIOBBIX
B3aHMMOOTHOIIECHHM.
KosBomtonust (XUIIHUK-XKEPTBA;
Napa3uT-X035IuH) DBOJIIOIUS
CTpaTeruii JOOBIBAHUS TTHIITH.
CounanbHOCTh. Buibl-
BcelieHIlbl. [lepeuenn pacTeHui-
BPEIOUTEIICH.

HccnenoBatenbekas
pabota «Habmronenus 3a
B3aMMOOTHOIIICHUSIMHU
YKUBOTHBIX TIPU
TOOBIBAHUH MHUIIA
(KOpMYTITKA JTsl TITHI, TS
TOPOJICKUX HWJIN CEThCKHUX
YKUBOTHBIX ). BeO-
KaMepbD»).
HccnenoBaTenbekas
pabota
«Pacnpoctpanenue
BUJIOB-CHHAHTPOTIOB B
Halei MECTHOCTH




4. Yes10BeK B KU3HHU
pacTeHui u
JKUBOTHBIX? (6 1)

AHTpoOnoreHHbie PaKkTopsbl.
[IpaBna 1, 4TO MEPBOOBITHBIE
JIIO]TA KUJIA B TADMOHUH C
npupooi. OoMaliHUBaHUE U
MPUPYUYECHHUE )KUBOTHBIX U
pacteHuil. 3auemM cracatb
BBIMUPAIOLIUE BUBI, KAK 3TO
nenath. KynbTypHbl€ pacTeHus U
ux nukue npenku. [louemy
BAYKHO MX COXPAHATb.
Pa3nooOpa3ue KyabTypHBIX
pacTeHuil U UX 3HAYEHUE B
XKU3HU yenoBeka. KpacHas kHura
Baiteit Tepputopuu. Ocodo
OXpaHsEMbIE TEPPUTOPHH,
3anoBeaHUKU Poccun n mupa.

[TpakTuueckas pabota
«Pa3zHooOpasue
KyJIbTYpPHBIX PACTEHUH B
BaIlleM PETUOHEY.
Uccnenosarensckas
pabota «BnusHue
AHTPONOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/ie/HaceJICHHOM
TYHKTE».
DKCKypCHUsl/TIpakTHIEeCKast
pabota «OOIIT B Bamem
pEruoHe — YHUKaJIbHbIE
00BEKTHI TPUPOJIBI.

5. DkoJoru4ecKue
Humu (6 4)

buocdepa — onHa u3
BaXHEHUITUX 000JI04EK 3eMIIH.
UTto Takoe «IKOJIOTHIECKUE
HUIIN» U KaK OHU
dopmupytorca? GopMupoBaHue

HUccaenoBarenbckue
paboThl «DKOJOTUUECKHE
HUIINA BOKPYT TeOS —
onucanue (HakTopoB
OKPYXKaIOLIEH CpeabDy.

3HaHUU 1O OMOpPa3ZHOOOpa3UIo UccnenoBatenbckue
KU3ZHEHHBIX HOpM, padboThI
TIOBEJICHUECKUX «DeHoIoTHYeCKue
pUCIIOCOOTICHUH, HaOJTFOICHUS.
MO (UKAITTOHHAS
U3MEHYMBOCTD (Ha 0a30BOM
ypoBHe). Pactutenbhbie
COOOIIEeCTBA U MX THIIBI.
PazButue u cMeHbI
PACTUTEIHHBIX COOOIIECTB.
Moayab «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)
Tembl OcHoBHOE coaep:xanue JedATe1bHOCTD
IIKOJbHUKOB

Tema 1. BBeaenue B
pacTeHueBOACTBO
29

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIE (DAKTOPHI
BBIPAIIMBAHUS PACTECHUM.
Ucropus pa3sutus
arpOXMMHMYECKUX 3HAHUU
(paboter M.B. JlomoHOCOBa, 1O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, JI.H.

[IpakTuueckas pabora
«bouka JIubuxay.




[IpssHUITHUKOBA | JIp.).

Tema 2.
ArpoTexHHYeCKUH
IKCnepuMeHT (6 1)

[IpaBuia mocTaHOBKH
arpo’KCIIEPUMEHTOB.
[TocTaHOBKA DKCIIEPUMEHTOB C
pacteHusiMu. Be16op TeMbl,
COCTABJICHHUE TMITOTE3bI, LIEJIA U
3a/1a4 SKCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTEHUN B
KOHTPOJINPYEMOU CpeIe.
KonTponu, noBTropHOCTH,
IIPOBEJECHNE DKCIIEPUMEHTA.
IImaHnnpoBaHue SKCIEPUMEHTA.
O1uieHKa pe3yJIbTaTOB
JKCIIEPUMEHTA.

OcBoeHue TEXHOJIOruu
KPYIJIOTOJAMYHOTO BBIPAIIIMBAHUS
CaJaToOB U MUKPO3EJICHH B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX yCIOBHSX.

HUccnenoBarensckas
pabota «PakTopsl,
BIIUSIOIINE HA
popacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuyeckas padora
«CO0p yCTaHOBKHM JIJIs1
BBIPAIIMBAHUS PACTCHUM B
KOHTPOJIUPYEMBIX
YCIIOBUSIX».

Tema 3. PoJsb
XHUMHYECKHX
3JICMEHTOB B
NUTAHUU PACTCHUM
(20 v)

Bopa. PactBop. BriTskka.
AHWOHBI, KATUOHBI,
BJIEKTPONPOBOIHOCTh U pH
pactBopa. Ponp xumMmyeckux
AJIEMEHTOB B TUTAHUM PACTCHUM.
[Tonydenue nuTaTeabHBIX
BEILIECTB PACTEHUSAMM.

VY noOpenusi: opranuyeckue,
MUHEpAIIbHBIE,
MUKpoOuonornyeckue. Tumbt
NIMTaHWs pacTeHud. Bo3aymHoe
¥ MUHEpaJibHOE (KOPHEBOE)
IATaHue pacteHui. TpaHcropr
MUTATEJbHBIX BEILIECTB
pacTeHuii: BOCXOIAIINT U
HUCXOSIIINY TOK. Bakuenmue
KaJInitHbIe, PochOpHBIC U
a30THBIC YI00peHus, X
cBoiicTBa. [IpocTeie u cnoxHbIE
yA0OpeHus.

Poct u pazButue pacteHui:
ATamnbl OHTOTE€HE3a, (PAKTOPHI,
BIIUSIFOIIME HA POCT PACTEHUM:
CBET, 'yCTOTa MOCaJ0K, MTUTAHUE,
cyocTpar.

Oco0eHHOCTH MUTAHUS

[IpakTuueckas pabota
«CxeMpl MUTATETbHBIX
pactBopoB. Pacuer 103
yAOOpEeHU st
[UTATENBHBIX PACTBOPOBY.
[IpakTuueckas pabora
«ITpaBuna cMemnBaHus
ya00peHui»
[IpakTuueckas pabora
«IIntanne pacrenui:
TEXHOJIOTHS
IIPUTOTOBJICHUS
IIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJbTYpPY.
[IpakTuueckas pabora
«MoHuTOpUHT
MUHEPAIBHOTO MUTAHUS
pacTEeHUI».
[IpakTuueckas pabora
«PacturenpHas
JUArHOCTHUKAY.
Uccnenosarensckas
pabota «OneHka
COCTOSIHMSI KOMHATHBIX
pacTeHuii, paCTEHUN Ha
LIKOJIbHOM TEPPUTOPHH,




pacTeHuii a30ToM. A30T U €T0
3HAYEHUE B )KU3HU PACTECHHUI.
@opMmBI a30Ta U UX
IpeBpaIIeHHE B ITOYBE.
Ucrounuku dochopa nis
pacTeHus. 3HaueHUe
docdopcoaepxamumx
COEIMHEHUH B KIIeTKe. Ponb
MaKpO3PTUYECKUX COCTUHEHUM
dbocdopa B sHEPreTUYECKOM
oOMeHe.

Bnusaue kanus Ha puznueckue
CBOIMCTBA MPOTOIIA3MbI, Ha
(dbepMEeHTHI YIIIEBOJOPOIHOTO
oOMeHa, CUHTE3 OEJIKOB U Jp.
Ponp kanus B nognep:xanuu
WOHHOI0 0ajaHca B TKaHAX, B
IpolLeccax CaMOPETyJISILUU.
Perynsaropnas n
CTPYKTypooOpa3oBaTeibHas
pOJIb KanbLKs. Y4YacTUE B
00pa30BaHUM KJIETOYHOU
CTEHKH, MOJIepKaHUU
CTPYKTYpPbl MEMOpaH U
perymsius ux IPOHUIIAEMOCTH.
3HaueHHe MarHus B
MeTaboIU3ME paCTECHUI.
Marnuii B coctaBe xjopoduiia,
CXOJCTBO XJIOpoduiia u
reMOrJIOONHA KaK
CBUCTENHCTBO €IMHCTBA
OpPraHUYECKOTO MUpA.

Cepa 1 ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOI OpraHu3anuu
KJIETKH, Y4aCTHUE B
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIHAX
MUKpO37IEMEHTHI.
[Ipeacrasnenus o poau
MHUKPOIJIEMEHTOB B
MeTa00IM3Me paCTEHUM.
Oco0eHHOCTH MOCTYTICHHUS
MHUKPODJIEMEHTOB B PACTCHHSI.
CunHeprusMm U aHTaroHU3M

yCTaHOBKA MPUYNH
MaTOJOTUIECKIX
COCTOSTHUMH (TIpU
HAJIUYUN ).
Uccnenosarensckas
pabota «OrieHKa BIUSHUS
Pa3IUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTEHUMU
(cocTaBieHue pa3IMUYHbBIX
MOJIKOPMOK )».




AJIEMEHTOB UTaHUS PACTCHUM.
PacTurenpHas q1uarHocTuka u
METOIbI UACHTUDUKAIINT
HEJI0CTATKA/N30bITKA DJIEMEHTOB
IIUTaHUSL.

Tema 4.
Peryisitopsl pocra
pacreHuid. 3amura
pacrenuii (4 1)

ITonsaTHE O perynsTOopax pocra
pactenuii. CTUMYJISTOPHI pOCTa
— (UTOTOPMOHBI (AyKCHHBI,
ru00epeITMHbI, IUTOKUHUHBI).
NHrubuTOpsl pocTa pacTEHUN:
1. mpupoausie (abciuzoBas
KHCJIOTa U HEKOTOPbIE
(dbeHoIbHbIE BEllleCTBA
(uKymapoBasi, KOpu4yHas,
CaJTMIMIIOBAs KUCIIOTHI).

2. CUHTETUYECKHUE
(MOp(aKTUHBI, peTapAaHTHI,
nedOMaHThI, TECUKAHTHI,
repOunubl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTCHUU.
CoBpeMeHHBIE CITOCOOBI
MOHUTOPUHTA.

3amuTa pacTeHUM OT
BPEIAUTEIIEH: OCHOBBI
onomerona.

[Tpaktruueckas pabota
«DUTOMOHUTOPHHT U
OIICHKA COCTOSTHHSI
pactenuii. CoBpeMEHHbIE
CIOCcOObl MOHUTOPHHTAY.

HUccnenoBarennckas
pabota «Bnusiaue
reTepoayKCcruHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUSIX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHBIX
pacTeHui».

[IpakTuueckas pabora
«HCeKTapuu: npaBuia u
YCIJIOBHSI pa3BEACHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
NOYBeHHAas
KYJbTYPbI, X
NPUMEHEHNE B
BbIPAIMBAHUU
pacTeHu.
du3uoaorus
pacrenui (8 1)

Bopanas, necuanasi u nouBeHHas
KYJbTYpPbl, UX IPUMECHECHUE B
BBIPAIIUBAHUHN PACTCHUU.
[IpoBenenne BOABI B KOPHE U
cTebie pacTeHUM.

BonHbIl pexuM pacTeHU:
CTpPOEHHUE YCTHUIL: (DAKTOPHI,
BJIUSIIOIINE HA UX PACKPBITUE U
3aKpbITUE. 3HAUEHUE MEXaHU3MA
PETYJISIIIUU UCTIAPEHUS BIIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKATbHBIN
npolecc pactennil. TeMHoBas u
cBeToBas (a3sl poTOCHHTE3A.
3nadenne GporocuHTE3A IS
KUBBIX OPraHu3MoB. DaKTOPbI
pOCTa pacTeHUii: BO3AYX U
aspanus. [logzeMHOe nbIXaHUE
pacTEHUIi: COCTaB MOYBEHHOTO
BO3/Iyxa, ra3000MeH. ["a3000MeH

[IpakTuueckas pabora
«KopHeBoe aBieHuey.
[IpakTuueckas pabora
«IIpurorosienue
Ipernapara yCThHIL
METOJOM CIIETIK.
Hccnenosarensckue
paboTel «BausHue
YCIIOBHM COAEP/KAHMUS
pacTeHui Ha KOJIMYECTBO
YCTBUI.

[IpakTuueckas pabora
«DyHKIMOHAJIbHAS
JTMAarHOCTUKA PACTEHUH T10
AKTUBHOCTH
XJIOPOILIIACTOBY.
UccnenoBarensckas
pabora «OnpeneneHue
xyopodmmia A u b,
OLICHKA




IIpu OCCIIOYBEHHOM
BbIpalllMBaAHHWH.

(oToCUHTETHUECKOM
AKTUBHOCTH PACTCHUMN U
(akTOpOB, BIUSIOMINX HA
HEE.

[IpakTuueckas pabora
«Anspanus, CO, u O..
JIpIxaHnue pacTeHu».
[IpakTuueckas pabora
«JlpIXaHHE paCTCHUN:
OLICHKA MHTEHCHUBHOCTHU
JIbIXaHUsI PACTEHUH U
IUI0JIOBY.
HccnenoBarennckue
paboTsl «Bnusinue
croco6a BbIpallMBaHUs
(cocTaBa nUTATEIBHOU
CMECH, CXeMbl BHECEHHS )
Ha POCT U PA3BUTHS
Pa3JIMYHBIX PACTEHUID.

Tema 6.
KyabsTypHbIe
pacreHus.
CoBpemeHHbIE
ACHEeKThI CeJIeKIIUN
(20 v)

Kaxk uenoBek cTaj ucrnojib30BaTh
pactenusi? CBsi3b pa3BUTHUSA
LIMBUJIM3AIIMHY YSJIOBEKA U
OJIOMAaIlITHUBAHUS PACTCHUM.
JlomecTuKanus.
HacnaenctBeHHOCTD U
N3MEHUMBOCTb — OCHOBHBIC
CBOMCTBA )KMBBIX OPraHU3MOB.
N3menunBocTh. Buasl
N3MECHUYHMBOCTD.

['en —marepuanbHbIi HOCUTEND
HACJICJICTBEHHOCTH U
M3MEHYUBOCTU. HyKIIeMHOBBIE
KHUCIOTHI. JIokannu3amus
FEHETUYECKOT0 MaTepuasa B
KJIETKE. [[esieHne KIIEeTOoK.
Pennukamus [IHK. OcHoBHas

JIOTMa MOJIEKYJISIPHON OMOJIOTHH.

Tpaunckpunuus. Tpancusauus.
MyTtarumu.

Oddekt OyTHIIIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TCHETUIECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Jluckyccus
«JloMecTukanusi, Bce 11
pacTeHUs U KUBOTHBIC,
KOTOPBIE )KUBYT PSAJIOM C
YEJIOBEKOM MM
0JIOMAIIIHUBAIOTCSA?
MO3HO JI1 CUUTATH
TapakaHa 0JI0OMalllHEHHbIM
KUBOTHBIM?».
[IpakTuueckas pabota
«MoauduxanmoHHas
U3MEHUYUBOCTD (JTUCThS,
UTOJIKU C OJTHOTO
JepeBa)».

[IpakTuueckas pabora
«I'eH — HHCTpYKIUA 110
cOopke KiIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtanus Ha OyTepOpoe
(JTF000# 0OBEKT U3
npeapiayien padboTsl, rie
U3MEHEHUE UHCTPYKIIUH
MPUBENIET K U3MEHEHUIO
BHEIIIHETO B
00BbEKTa)».




COXpPaHEHUS TEHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3unauenue padbot H.U. BaBunosa.
3aKOH TOMOJIOTHYECKUX PSJIOB.
LlenTpBI IPOUCXOKACHUS
KyJbTypHBIX pacTenuit H.H.
Basunosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
['ubpunuzanus. opmer ordbopa.
OcHOBHBIE HANIPABJIEHUS
CEJICKIMU: YIIyUIlIeHUE
YPOKaHHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

Ectp 1 xu3Hb B ipoOupke?
buotexHomorust KyJabTypHBIX
pacTeHU.

Kak uenoBek moxer
MOIU(PUITUPOBATH PACTCHHUSI?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMeHHbIE TOIXO/IbI U
JOCTHXKEHHSI TEHETUYECKOTO
pENAKTUPOBAHUS PACTEHUM.

[TpakTrueckas pabora o
rpynnam «OTKy1a Ha
HAIIIUX CTOJaX
(GpPyKTbI/OBOLIN/3TTAKI.
[TpakTuueckas pabota
«BpIpanuBaem ropox. Kak
IPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccaenosarenbckas
pabota «BpIpamnBanue
pacTeHui B IpOOUPKE»
(MOKHO BOCTIOJIB30BAThCS
pe3ysibTaTaMu
IPEIbITYIINX
AKCIIEPUMEHTOB 11O
COCTaBJICHUIO
NUTATEIbHBIX PACTBOPOB
JUISL PACTEHUN ).
[IpakTudeckas padbora
«I"eHOMHBIE HOXKHUIIBI
(MogenupoBaHue paboOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTureannas

npoaykuus (8 )

Hanzemuble u mogzemHsbie
opranbl pactenuid. [ToGer u
BUIOM3MEHEHHBIN TOOer
pactennii. CnocoOsl
Pa3MHOXKEHUS PACTCHUM.
[ToHsTHE O KAYECTBE MPOIYKTOB
nutanus. [TpoOaemsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOJTYKTOB MTUTAHMUS C
UMIIOPTHBIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpaHEHUS MTPOTYKTOB
MUATaHMUS.

Mukpo3eneHb: MoJe3HOCTh U
TE€XHOJIOTHUS.

XUMHAYECKUM aHAIIA3
npoaykiuu. OCHOBBI
CHEeKTpOOTOMETPHH.
[TorenunomeTpus.
Xpomarorpadus.

[IpakTuueckas pabora
«IIpenensHo nOMyCTUMBIE
koHueHTparuu (IT1K) u
METOJIBI KOHTPOJIS
0e30macHOCTH
PaCTUTENHHBIX TIPOTYKTOB
TTUTAHUSD.
Uccnenoarensckas
pabota «O1eHKa KauecTBa
BBIPAIICHHOM
MUKpO3eaeHn» (JInbo
CBOS, JINOO M3 Mara3uHa).
[IpakTuueckas pabora
«MeTo/Ibl OLIEHKU
KauecTBa PaCTUTEIHHOM
MPOIYKIIUA: XpaHEHUE U
COXPaHHOCTH
MTUTATETHHBIX BEIECTBY»
(Mo goctynmHomy
000pyI0BaHUIO).
UccnenoBarensckas




pabota «OnpeaeneHue
BuTaMrHa C MeTOJI0M
00paTHOTO TUTPOBAHUS B
IUIOAaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHEeHUsD.

Moayab «buorexnosiorus» 7-8 kiaaccnl (68 1acon)

TeMmbl

OcHoBHOe coaep:xaHue

JlesITeJIbHOCTD
IIKOJIbHUKOB

Tema 1.
BbuorexHoJsiorus

(41

[ToHsiTE OMOTEXHOJOTHH. 3aueM
YeJI0BEKY OMOTEXHOJIOTUH, B YEM
UX MPEUMYIIIECTBO MEePe/]
XUMUYECKUM CUHTE30M. OCHOBHBIC
OMO00OBEKTHI OMOTEXHOJIOTHH:
IIPOMBITICHHBIE
MUKPOOPTaHU3MBI, KJIETKH W TKaHU
pacTeHul, KUBOTHBIX M YETIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe a1 OMOCHHTE3a U OLICHKA
ero OMOJIOTMYECKON IEHHOCTH.
OCHOBHBIE HICTOYHUKH YTIIEPOA,
aszora, (pocdopa, MUKPOIIEMEHTOB.
NccnenoBanue HOBBIX UCTOUHUKOB
CBIpbA (BKJIFOYAsi BOIPOCHI €T0
peaBapUTebHOM 00padOTKM),
pa3paboTKa HOBBIX MTUTATEIHHBIX
Cpell, B TOM YHCJIEe BKIFOYAIOITIX
OMOCTUMYJISITOPHI M IPYTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHMU3AIIUH TTPOTIECCOB
OouocuHTe3a. MeTo bl
ONTHUMU3ALIUH MUTATEIbHBIX CPE.

[TpakTrueckas paborta
«IIpumepsnl
IPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOECH
KUZHID).

Tema 2.
MukpoouoJsiorust
(12 v)

[Tono>xeHne MpOKapruoTOB B
CUCTEME OpPraHU4eCKOro MUpa.
Crpoenue 6akTepraIbHON KIIETKH.
Knaccudukanus 6akrepuid.
Mopdonorus 6akrepuii. [Ipocteie
Y CIIO’KHBIE METObI OKPAIINBAHUS
Oaxtepuit. dusnonorust GaKTepu:
NUTaHHE, JbIXaHUEe, POCT U
pPa3MHOKEHHE. 3HAKOMCTBO C
TOMEHOM Apxen
(9KCTpEeMO(PHUIIBHOCTD,
0COOEHHOCTH CTPOCHHUS KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DuKCUPOBaHHBIE
npenaparbl OAKTEPHil.
Onpenenenne Gopmbl
PETOKEHHBIX
KYJBTYD
MHUKPOOPTaHU3MOB,
UCIIOJIB3YS IPOCTOU
METO]I OKPACKH».
JlabopaTopHas pabota
«OrnpeeneHue TUna




MOJIOYHOKHUCIIOE U CIIUPTOBOE
opoxenue. ororpodHbie U
XeMoTpo(dHbIe OaKTepUH.
Kunernueckoe onucanue npouecca
pocTa MUKPOOPTraHNU3MOB.
DKCIOHEHIMaIbHAasi MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTraHU3MOB.

[TaTorennsie 6akrepun. YymHas
najoyKa 1 YepHasi CMEpTh,
0O0TYJIH3M, CTOJIOHSIK, TYOEpKYJIE3.
HcTopust 60pb0bI C
OaxkTepraIbHBIMU UH(PEKIHUIMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTHUKHU TIPOTUB OAKTEPUIA.
MexaHu3Mbl 1eCTBUN
AHTUOMOTUKOB. MEXKIeTOUHas
KOMMYHHUKaIus 0akrepuil. UyBcTBO
KBOpyMa.

[Ipumenenue GakTepuit
yenoBekoM. Kunernueckoe
onucaHrue OMOCUHTE3a IPOAYKTOB
MUKpoopranusmamu. bakrepun,
KOTOPBIE MOT'YT pa3jararb
IUTACTHK.

Mukpoopranu3mbl B
arpoOMOTEXHOJIOTHH.
HckyccTBEeHHBIE accolraluu
pacTeHuil ¢ MUKPOOpPraHu3MaMu

KJIETOYHOM CTEHKH
METOJIOM OKpaIIuBaHUS
no I'pamy» (ipu
HAJIM4YUH PEAKTHBOB).
JIaGoparopHas pabota
«IIpurorosiienue
IPYKU3HEHHBIX
penapaTon
MOJIOYHOKHCJIBIX
OaxkTepuii».
JlaGoparopHas pabota
«IToces cMbIBa C pyK Ha
yamky [letpu».
JlaGoparopHas padoTa
«Bp1rnenenune yncTon
KyJbTYpbl OaKTEpHiA.
Meton pa3BeneHUN.
Metoa ncTomaromero
HITPUXA.
JlaGoparopHas padota
«Mopdomnoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YUCTOU
KYJBTYPBI:
XapaKTepUCTUKA
KOJIOHUH, (hopMa
OaxTepui, TUI
KJIETOYHOU CTEHKI.
JlabopaTopHas pabota
«CpaBHeHUE pocTa
MUKpPOOPTaHU3MOB Ha
yalike 0e3 1 C
n00aBICHUS
AHTUOMOTHUKOBY.
UccnenoBatenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
o0nagaronmx
AHTarOHUCTUYECKOM
AKTUBHOCTBIO».
Hccnenosarenbckas
pabota «Bbigenenue
MOJIOYHOKHCIIBIX
OaxkTepuil,
UCCIIEJOBAHHUE UX




AKTUBHOCTH.
UccnenoBarennckas
pabota «BrigeneHue
OakTepuil MOJIE3HBIX
JUI PACTCHUI.

Tema 3.
JyKapHOTHYECKHE
OpraHu3Mbl B
OMOTEXHOJIOTHH
(mi1ecHeBbIe TPUOBI,
AP OAKKH,
Bojaopocaun) (12 v)

[TnecHeBbIe TPUOBI TPOTYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIICCTB
OO611ast XxapakTepuCTUKA IPOXIKEN
caxapomuueros. Mcropus
VCIIOJIb30BaHUs IPOXIKEN B
TPaJMIIMOHHON OMOTEXHOJIOTHH.
TexHOI0rnr BUHOJEHS U
XJICOOTIICUCHHS,
CHeIUaIu3UPOBAHHBIE PAChHI
Tposxoke. MeTabou3M JPOoxkIKeH.
Peakiusi ciupToBOro OposkeHwusl.
[TonyuyeHnue BTOpUUHBIX
METa0OJUTOB B ApOXKKaX. JIpoxxku
KaK TPOYIICHTHI OMOTOILIUB.
[Tonyuyenue neneBbix OEIKOB B
TPOMKAKAX.

Oco0eHHOCTH BET€TaTUBHOIO U
MIOJIOBOTO PAa3MHOXEHUS y
JPOXKEHN, 3HAUYCHUE U3YUCHUS
MHUTO3a U IUTOKWHE3a JJIs
ONITHMU3AIIUH TTPOTIECCOB
KyJIbTUBAPOBAHUS JPOKKEBBIX
IITAMMOB, TOHUMAHUS TIPUYNH
MATOTEHHOCTH JAPOXOKEH U rprboB,
MOKMCKa MUlIeHEN (PYHTHUIUIO0B U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
IIpemnapaToB.

Bonopocnu — nepcrnexkTuBHbIN
0OBEKT JIJIs1 TPOU3BOJICTBA OeKa U
yTIIeBOJI0B. bnoTexHomornyeckue
METOJIBl OUYNCTKH TBEPJIBIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
0TXOJI0B MPOU3BOACTB. CTOUHBIE
BOABI. CXEMBI OYHCTKH.
buopunsTpsl, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTHUBHBIN W U BXOJSIINUE B HETO
MHUKpOOpraHu3Mbl. Mcronp3oBanne
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BO/I.

JlaGoparopHas paboTa
«lloxcuer KIIETOK
IPOKIKEN B Kamepe
I'opsieBay.
JlabopaTopHas pabota
«OOHapyxeHue
IPOYKTOB CIIUPTOBOTO
OpOXKEHUSI: STUIIOBOTO
CIUPTA U YIJIEKUCIIOTO
razay.

JlaGoparopHas padoTa
«Habmronenue
Pa3MHOKEHUS
JIPOMKIKEBBIX KICTOKY.
[IpakTuyeckas pabota
«ITomydenue TBOopora u
Kedurpa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuin».
[IpakTuueckas padbota
«OcHOBHBIE BUIBI KBAaca
U UX XapaKTePUCTUKA»
«lpoxxu n
MOJIOUHOKHCIIBIE
OakTepuu,
IPUMEHSIEMBIE JIJTS
IIPOU3BOJICTBA KBACA».
[IpakTuueckas pabora
«CpaBHUTEIBHBIN
aHaAJIN3 Pa3BUTHS
TPOXOKEH B adpOOHBIX U
aHAPPOOHBIX
YCIIOBUSX.
[IpakTuaeckas pabora
«MeTtosl OLICHKH
CBOWCTB
XJIEOOTIEKapHBIX
TPOXKEN.
Ocobennoctu
PUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTAHTHBIX
TPOAKKED.
Hccnenosarenbekas
pabota «BnusiHue
(U3UKO-XUMHUECKUX
(akTOpOB Ha KA4E€CTBO
OMOTEXHOJIOTMYECKOM
npoayKuuu (KBac,
kedup, coip, XJ1e0 1
Tp.)».
HccaenoBarenbckas
pabota «BausiHue
(U3UKO-XUMHIECKUX
(dhakTOpOB Ha POCT
Bopopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
uHdopmanus (8 4)

HacnencrBeHHOCTH U
W3MEHYUBOCTh — OCHOBHBIEC
CBOWCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buasl
U3MEHYUBOCTb.

['en —marTepuanbHbId HOCUTEND
HACJICICTBEHHOCTHU U
M3MEeHUYMBOCTH. HyKiilenHOBBIE
KUCJIOTHI. JIoKanu3anus
F€HETUYECKOT0 MaTepuasa B
KJIETKE. [[eleHne KIIEeTOoK.
Pemmukanus JIHK. OcHoBHas
JI0OTMa MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunuus. Tpancasauus.
MyTtarumu.

[IpakTuueckas padbora
«MoaudukanmoHHast
U3MEHYUBOCTDH (JIUCTHA,
UTOJIKU C OHOTO
JIepeBa)».
[IpakTuueckas pabora
«I'eH — MHCTpYKIMSA 110
cOOpKe KJIeTKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTrauus Ha
OytepOpoae (J1r00oi
O0O0BEKT U3 MpebIayIIeh
paboThL, T11e U3MEHEHUE
UHCTPYKLWU TPUBEIET
K U3MEHEHUIO
BHEIITHETO BU/IA

00BEKTa)».
Tema S. [TosmoxeHue BUPYCOB B CUCTEME [Ipocmotp
Bupycoaorus (6 u) | oprannueckoro mupa. CTpykTypa u | JOKYMEHTAIbHOIO

XUMUYECKHAN COCTaB BUPYCOB.
Knaccudukanus BUpycoB.
Penponykuus BupycoB. Bupycsr -
BO30yAUTENN WH(DEKITHOHHBIX
0one3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

dbumbpMa 0 BUpycax.
[TpakTuyeckas pabdora.
«Metoa pa3BeIeHU.
[TpakTuyeckas pabdora.
«TurpoBanue
OakTepuoQaroBy.




CBONCTBA, IPUMEHECHHE.
buonorunyeckue metToasl 00pPHOBI €
BUPYCaAMH.

Tema 6. I'ennas

OCHOBBI TEHHOW UHXEHEPUHU.

[IpakTuueckas padbota

WHKEeHepHs 1 Bexkropa. Cnenuduueckue «OHAOHYKJII€Aa3bl
OMOTEXHOJIOTHH dbepMeHTBI OaKTepHil. pectpukiuu (padbota ¢
8 v) brorexHosornu npoayKuuu HYKJICOTHIHBIMU
O€JIKOB B OaKTEPHAIBHBIX MOCJIE0BATEILHOCTAMU
KyJbTypax. JoCTHKEHUs! TEHHOU Ha Oymare)».
WHXCHEPUH B OMOTEXHOJIOTHH. [TpakTuueckas pabota
CRISPR/Cas — cucrema «['eHHBIE HOKHUIIBI -
aJanTHBHOTO UMMYHHTETA CRISPR/Cas
6aktepuii u apxeir. [MO. Metoasl | (MoaenupoBaHue Ha
nosyuenus 'MO. Oymare)y.
Urpa-nuckyccus:
«Bpmrpaii rpaHT Ha
coznanrie ' MO»y.
Tema 7. JlomecTukanust OCHOBHBIX Jluckyccus
BbuorexnoJsioruu B JIOMAIIIHUX KUBOTHBIX; «JlomecTtukanus, Bce Jid
’KMBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHus U KUBOTHBIE,
84) JIOMECTUKALIUU KUBOTHBIX KOTOPBIE KUBYT PSIAOM
(Jucuua, HOpKa  JIp. — C YEeJIOBEKOM UM
AKCIIEPUMEHTBI HAyUYHOM IIKOJIbI 0JIOMalTHUBAIOTCS ?
akajemuka bensena). Mo>kHO U cUUTaATh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUS | OJIOMAITHEHHBIM
AMOPHOHOB, XUMEPHBIC KUBOTHBIC, | JKHBOTHBIM?».
KJIOHUPOBAHHUE. [IpakTuueckas padbota
OcHoBHBIE 00JI€3HN KUBOTHBIX U «Metoauka
POJIb TTATOTEHHBIX KJIOHUPOBAHUS
MHUKPOOPTaHU3MOB U MApa3uTOB B | (MOJEITMPOBAHKE HA
pa3BUTHU 3a00JIeBaHUI JOMAIHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [TpakTrueckas padbota
O0pBOBI C HUMHU; POJIb TOJIE3HBIX «CocTraBieHue pairoHa
MUKPOCUMOHOHTOB B OPraHU3MeE MUTAHUS dKUBOTHOTO,
*KUBOTHBIX. [TonoxuTenbHOE U pacyeT pacxoJIoB Ha
no00YHOE (OTPUIIATEILHOE) COJIEpKAHUE.
BO3JIEUCTBHUU aHTUOMOTUKOB Ha UccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «O1eHka
YKUBOTHBIX; IIETTH U 3a]1a9H KauecTBa MOJIOYHOMU
BeTepUHapuu. buoTexHonorus POy KITAW.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CETIEKITUU. [TpaxTrueckas paboTa

buorexHoJorum B
PACTEHUEBO/ICTBE

I'ubpunuzanus. dopmer oTo6OpAa.
OcCHOBHbBIE HAIPABJICHUS

«BpIpanmBaem ropox.
Kak nposectn




(10 u)

CEJIEKIINU: YIyUYlIEHUE
YPOKalHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM U A0UOTUYECKUM
dbakTopam.

OCHOBHBIE MOJIXO/IbI CENEKITUU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuit, [ ubpuamnzanus,
OTJAJICHHAs! THOpUAN3ALINS,
HCKYCCTBEHHBIN 0TOOp, TE€TEPO3KC,
TpaHc(opmarysi, MyTareHes,
T€HETUYECKOE PEIAKTUPOBAHHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPUS Pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOAU(UITUPOBATH PACTCHHUSI?
['ennas unxxenepus pactenuu: Uto
TaKO€ FreHeTUYECKasi HHXEHEPUs
pactenuii. TpaHCreHHbIE pacTEHUs.
Meroabl nonyuenusi. OdbpazoBaHue
OITyXOJICW Y pPACTCHUHN.
ArpobakrepuanbHas
Tpancopmanus: Ti-1a3MuIb.
I'ensr T-IHK. MosniekynsipHo-
F€HETUYECKUE MEXaHU3MBbI
TpaHchopmaiuu. I'eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOJXO/IbI U JOCTHKCHUS
TEHETUYECKOTO PeAaKTUPOBAHUS
pacTeHU.

Ectp 111 xu3Hb B ipoOupke?
buotexHomOrus KyabTypHbIX
paCTEHUH.

CKpelIuBaHue y
ropoxay.
[IpakTudeckas padota
«I'eHOMHBIE HOXKHHIIBI
(MoenupoBaHue
pPabOThI CUCTEMBI
CRISP-Cas).
HUccnenoBaTennckas
pabota «BeIpainBanue
pacTeHuii B IpoOupKe»
(MOHO
BOCIIOJIB30BAThCS
pe3yibTaTaMu
TPEIBIAYIITAX
AKCTIEPUMEHTOB I10
COCTaBJICHUIO
MUTATETHHBIX
PacTBOPOB ISt
pacTeHuit).

Moayb «MoJjieKkyJasipHble 0CHOBBI (PU3HO0JIOTHH U (PapMAKOJIOrHN» 9 Kiace

(68 yacoB)
Tembl OcHoBHOE coaep:xaHue JeATe1bHOCTD
IIKOJIbHUKOB
Tema 1. BBenenue. buorennsie anementol: | MccienoBarenbckas
dusnogorndeckass | opradHorensl: O, C, N, H. pabota
xumus (20 1) AKTHBHBIE (POPMBI KUCTOpOJa, X | «KonnuecTBeHHAst

IMOJIYUCHHC, H@ﬁTpﬂHPIC%&I.[HSI.
MaKPOBJIeMeHTBII IIPOLCHT

OICHKA COACPKaAHUA
MHKPOJ3JICMCHTOB WJINU




COJICp’KaHUSI B OPTaHU3ME,
BBITIOTHsIeMasi (DYHKITHUS,
COJIEp’KaHUE B MPOAYKTAX MUTAHUS.
Ca2+ - cBs3BIBarONIME OCIIKH,
JCTIOHUPOBAHUE KIS,
pEryJisiiiusl ypOBHS KaJbIUs B
OpraHu3Me: TOPMOHBI MoueKk. Mg —
CTpoeHHe XJopodusuia, ero
AKTUBAIMs COJIHEYHOM SHEPTUECH.
MUKpO3JIEMEHTHI: B KAaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOTHsIeMas (DYHKITHUSA,
COAEpKAHHUE B MPOTYKTAX MUTAHUS.
[TocnencrBus nepeao3upoBKU
MHKpO3JIeMeHTaMH. Fe —
yCBaWBaEMbI€ THUIIbI COSTUHEHUIN
xenesa. ['eMonpoTenHsl,
reMOIMAaHNH, IUTOXPOMBI. Cu —
YCBOCHHE U TPAHCIIOPT MEJIH.
benku, conepxamye Mep.
[Tatonornueckne CUHAPOMBI
Menke u BunbcoHa, CBI3aHHbBIE C
MeTa00JIU3MOM MEH.

TOKCHUYHBIC JI€MEHTHI
[leproanyeckor CUCTEMBI I
opranusma. BiusHue HenocraTka
MAaKpO ¥ MUKPO3JIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

XKupsl. 3aboneBanus 4enoBeKa,
CBSI3aHHBIC C HAPYLICHUSIMU
KHUPOBOTO OOMEHA.
JlncnunuaeMun.

VrieBoapl. 3a00jIeBaHUS YETOBEKA,
CBSI3aHHBIC C HAPYLICHUSIMU
yriieBogHOro oomeHa. CaxapHbliit
IaoeT.

benku. Ctpoenue. 3a0o1eBaHus
YeJIOBEKa, CBI3aHHBIC C
HapyLIeHUSIMH OEIKOBOro OOMEHA.
OyHKIMU 0eMKOB. DEPMEHTHI.
Mexanu3Mm nerictust. Knaccel
(hepMEHTATUBHBIX PEAKIIHA.
KodepmeHnTsr.

BuTtaMunbl )KupopacTBOPUMEIE,
BOJIOpacTBOpUMEIE. [IpeBpalenue

BUTaMHHOB B MUIIEBBIX
IPOYKTaX.
[IpakTueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI».
[IpakTHueckoe 3aHsATHE
«JleHaTypanus OEJIKOB»
[IpakTHueckoe 3aHsaTHE
«/3ydyeHne akTUBHOCTH
aMuiIasb.
[IpakTueckoe 3aHsATHE
«JInanu3 (kierouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE (hOPMBI
KO(hepMEHTOB. ABUTAMHHO3BI.
OCHOBHBIE TUITBI META0OJIMYECKUX
peakuui. buosneprernueckue
npouecchl. ['mukonu3. [ukn
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHUCIIEHHE )KUPHBIX
kucnoT. Katabonusm
AMHUHOKUCIOT. | JIFOKOHEOTeHE3.
CuHTe3 yrieBojioB, OCJIKOB,
XKUpoB. MeTtabouTuyecKue
3abomneBanus. [IpakTuyeckoe
3aHTHE: «pELICHUE 3a]1a4 Ha
SHEPreTUYECKU OOMEHY

Knerka. [lonsatue meMOpaHsbI.
Oynkin MeMOpaH. Bus
TpaHCTIIOpPTa B KIICTKY.
MemOpaHHbIE OpraHOU/IBI.
3a0oneBaHus CBA3aHHBIE C
HapyIIeHueM paboThl MEMOPAHHBIX
opraHeui, 00JIe3HH HAKOTUICHHUSI.
THUnbl KOHTAKTOB MEXY KIETKAMH.
3HaYeHUE MEKKIETOUHOU
KOMMYHUKAIIUH IJ151 3[10POBbs
opraHusma.

SAnpo. YpoBHHU yIIakOBKH
XpoMaTrHa. XpOMOCOMHBIE
tepputopuu. HememOpanusie
OpPraHOUbI.

Tema 2.
MoaexkyasipHast
ouoJiorus (20 4)

OcCHOBHBIE BEXH Pa3BUTHUS
MOJICKYJISPHOM OMOJIOTHH.
HyxiennoBbie KHCIIOTHI.
OCHOBHBIE IPUHIMIIBI CTPOCHHSI.
Martpuussle cuHTE3bl. Permkanys
— OCHOBA KJIETOYHOTO JICJICHUS.
[IpuHIMUIIBI pEIIMKALIAH.
MyTtanuu. UTo BbI3bIBACT
n3meHenus B crpoenuun JJTHK.
[IpuHIMIIBI penapanuy.
Tpanckpunus.

I'enernueckuit koa. TpaHcasnus.
Opranusanusi reHoMa BUPYCOB
[IpoTBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBbI UX IEUCTBUS.
Opranuzanus reHoma OakTepHii

[IpakTuyeckas pabora
«Brigenenue JJTHK u3
OaHaHay.
[IpakTuueckas padbora
«Mopens JIHK-
OpUTaMm.
[IpakTuyeckas pabora
«Onpenenenue
KadecTBa MpernapaToB
JIHK ¢ nmomonibio
CIIEKTPO(POTOMETPHUH
(Tpu HATMYHHT
000py10BaHUA).
[IpakTuyeckas pabora
«PernnmukaTuBHas
MallliHa (Urpa-




AHnTHOaKTEpUaIbHBIE IPETMAPATHI.
Opranuzanusi reHoMa dyKapuoT
I'enomHOE penakTUpOBaHUE.

JIEMOHCTPALIHS ).
[IpakTuueckas padbota
« TP (Mmonens
amMIunpUKanus Ha
Oymare)».
[IpakTuyeckas padbora
«Cuna mpoMoTopay.
[IpakTuueckas pabora
«Pemienue 3a1ay Ha
TEHETUYECKUU KO.
[IpakTuueckas padbota
«DonauHT OEITKOBY.
Uccnenosarenbckas
pabota
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
TeHEeTHYEeCKUX 0a3zax
nanabix. [IpoBenenue
In silico ananuza

MOCJIeJOBAaTEILHOCTEH
TCHOBY.
Tema 3. [Tonsatue o nekapcrBax. [lpununnel | MccnenoBarenbckas
DapMaKoJIorusi MOJX0/1a K MOUCKY HOBBIX paboTa «IKCrepuMeHTa
(28 ) JIEKapCTBEHHBIX CPECTB. T10 OIPEACIICHUIO

CKpWHMHT U €T0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacwiBanue
(abcopOmmst) nekapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHMUSI.
TpaHCcnopT JIEKAPCTBEHHBIX
BenecTB. ['eHbl U OeNKu nepBon
dazel onotpanchopmaruu. [lytn
BBIBEJICHUS JICKAPCTB U3
opraHu3Ma. JKCKpeluus u
sanuMuHaIus. ['eHbl u 6esku
BTOpOH (ha3pl OMOTpaHCPOPMALIHH.
®apmakoauHaMuka. [’ maBHOE U
noOoYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HETIPSIMOE U
pedaekTopHOEe IeHCTBHE.

TOKCUYHOCTH BEIIIECTB
Ha apTEMUJIASIX.
[IpakTuyeckas pabora
«Kapra sxcnpeccun
n0(paMUHOBBIX U
CEPOTOHUHOBBIX
pELEenTOPOB B MO3Te
MBIIIEH).
Uccnenosarensckas
pabota
«lloBeneH4yecKke TECTEI
Ha pbIOKax Danio rario.
CBeTtio-TeMHas
Kamepay.
UccnenoBarensckas
pabota
«IloBemeH4yecKkne TeCThI




Bubr B3anmMoeicTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHU3M IMpu
COBMECTHOM JICHUCTBUHU
JIEKApCTBEHHBIX BEILIECTB, UX
Pa3HOBUHOCTHU
TpancMeMOpaHHBII CUTHAJIMHT.
THIIBI KJIIETOYHBIX PELENTOPOB.
MeMOpaHHbIE: MIOHHBIE KaHAJIBI,
KATUIUTUYECKHUE U COTIPSIKEHHBIE C
(G-0enkamu; BHYTPUKJIETOYHBIE:
[IUTOIJIa3MaTUYECKHUE U SITICPHBIE.
MexaHn3Mbl TUTaHA-PELENTOPHOTO
B3auMoerucTBUA. CeIeKTUBHOCTD
(M30MpaTenbHOCTD) NCUCTBUA,
CBSI3b «XMMUUECKas CTPYKTypa —
dapmakoorndeckasi akTHBHOCTh
BEILIECTBY

DapMakoJIOrH4eCKON MOTYJISLIUU
CHHANTUYECKOU XOJIUHEPTUIECKOU
nepegauu. MoJiekyIsipHbIi
MEXaHU3M JEUCTBUS U
dbapMakosioruyeckue cBoricrpa M-
XOJIMHOOJIOKATOPOB,
TraHTJIMOOJIOKATOPOB U
Kypapenogo0HbIX CPECTB.
DapMaKoJIOrHYECKas perysus
AKTUBHOCTHU aJIPEHEPIrUYECKOTrO
cuHarca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITATOJIUTHUKHU.

MonekynsipHas hapmMaKoIoTrHs
AHTUAJJIEPTUYECKUX CPEICTB.
['mcTaMHHOBBIE PELICNITOPHI: TUIIBI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabunuzatopsl MeMOpaH TYy4YHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIIMHUYECKOTO MPUMEHEHHUSI, TOUKH
MIPWIOKEHHUS JICUCTBUS
WHTUOUTOPOB JIUITHTHBIX
MEIUATOPOB.

MexaHu3M IeUCTBUS U
MPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOUIUX TIPOLIECCHI
MMMYHHTETA. PapMaKOIOTHIECKAs

Ha pbIOKax Danio rario.
OTKpBITOE TTONIEN.
Uccnenosarenbckas
pabota
«lloBegeH4yeckure TeCThI
Ha pbeIOkax Danio rario.
CraitHoe OBEICHUEY.
[IpakTuueckas pabora
«Bnusgnue agpeHannHa
Ha cepjeUHbIC
COKpalIeHUs
(mporpamMmMHOe
obecrieyeHue).
[IpakTuueckas padbota
«I'ucronornueckue
npenaparbl UMMYHHOU
CHUCTEMBD».
[IpakTuueckas padbota
«I'ucronornueckue
npenapaTbl HEPBHOM
CHUCTEMBD».




XapaKTEPUCTUKA UHTEPIICUKUHOB:
MOJTy4Y€HUE, MEXAHU3M JICUCTBHS,
npumeHeHne. OCHOBBI
naTo(pU3NOIOTUN OCTPO(Ha30BOTO
OTBETAa, MEIUALIUS BOCIIAJICHHUS.
MonexynsapHbI MEXaHNU3M
IPOTHUBOBOCIIAIUTEIBHOTO
JEUCTBUS
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTHUBOBOCIATIUTENBHBIX CPE/ICTB.
[TonaTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kietounsiii u
HEPBHBIN HAPKO3.
dapMakoJIOrnyecKas
XapaKTEPUCTHKA OTIEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH NEUCTBUSA HA
LEHTPAIBHYIO CUCTEMY.
Du3NOIOTHYECKUM COH; (Da3hI CHA.
Bunap! Hapymennii caa [lonsitue o
MEJIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUIMTHOTHKAX ).

MonekynsipHblE aCIEKThI
Honuuenuuu. OnuatHble
pELEnTOpbl, UX THIIBL.
DOHKe]aluHbl U SHAOPPUHBI -
SHJIOT€HHBIE JINTAH]Ibl ONTUATHBIX
pEeLenTopoB.

AHTHIICUXOTHYECKOE JICHCTBHE,
BIMsIHUE Ha (QYHKIIUIO
AKCTpANMpPaMUIHON CUCTEMBI,
AMOILIMOHANBHYIO c(hepy, PBOTHBIH
LEHTp, apTEPUATBHOE JaBJICHUE,
LEHTP TEPMOPETYIISILIUY.
MonekynsipHble MEXaHU3MBbI
JEUCTBUSI HEUPOJICIITUKOB,
BIIUSIHUE HA JJOPaMUHOBEIE,
CEPOTOHUHOBBIE, AIPEHO- U
TUCTAMHHOBBIE PELIENITOPHI, UX
JNEUCTBHUE HA KJIETOYHBIE
MeMOpaHbI, Ha ACTIOHUPOBAHNE
TKAHEBBIX MOHOAMHUHOB.
[ToTreHnMan-3aBUCUMbIE HATPUEBBIC




KaHaJIbl KAK MUILIEHU JEUCTBUS
MECTHBIX aHECTETUKOB. CIOCOOLI
WHTHOMPOBAHUS ITOTEHITHA-
3aBUCUMBIX HaTPUEBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMH.

Mopyab «MoJsieKyJIsipHbIe OCHOBBI ceJieKuMm» 9 kiacce (68 yacos)

ounoJiorus (20 4)

HyxiienHoBbIE KHCIIOTBI.
OCHOBHbBIEC PUHITUIIBI CTPOCHHUS.
Marpuunsle cuHTe3bI. Perumkanus
— OCHOBA KJIETOYHOT'O JICJICHHUSI.
[IpuHUHKNBI peMIMKALUHA.
MyTtamuu. YUTo BeI3bIBAET
n3MeHeHus B crpoennu JJHK.
[TpuHLIMIIBI peniapauu.
Tpanckpunius. [ eneTnueckuit
koJ. OpraHuzaiusi reHoMa BUPYCOB
[IpoTuBOBHUpPYCHBIE CPEACTBA,
MEXaHU3MBbI UX JICHCTBHS.
Opranuzanus reHoma 0akTepuii
AHTHOAKTepUaIbHBIC MPETapaThl.
Opranu3zanus reHoMa 3yKapuoT
I'enomMHOE penakTUpOBaHUE.

Tembl OcHoBHOE coaep:kaHne JeATeJIbHOCTD
IIKOJIbHHKOB
Tema 1. OCHOBHBIE BEXU PA3BUTHUSA [TpakTrueckas paborta
Mounexkyasipaas MOJIEKYJISIPHOM OMOJIOTHH. «Boraenenue JHK u3

OanaHay.
[IpakTuueckas padbota
«Mogens IHK-
OpUTramm».
[IpakTuueckas pabora
«Omnpenenenue
KauyecTBa MpenapaToB
JIHK ¢ momonisro
CHEKTPOHOTOMETPUN
(Tpu HATMYUH
000py10BaHUA).
[IpakTuyeckas pabora
«PemnkaruBHas
ManimHa (urpa-
JEMOHCTPALIHS ).
[IpakTuueckas pabora
« TP (Mmonens
amIunpuKanus Ha
Oymare)».
[IpakTuueckas padbora
«Cuna npoMoTOopay.
[IpakTuueckas padbora
«Pemenne 3a1a4 Ha
T€HETHYECKNH KOI.
Tpaucisiuuys».
[IpakTuueckas pabora
«DoNnIUHT OENKOBY.
Uccnenosarensckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabora




«PaboTa B OBpeMEHHBIX
IeHETUUECKHUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananmm3a

IIOCJIEI0BATEIBHOCTEN
TECHOB.
Tema 2. IIpenmer reneruku. Kparkas Ponesas urpa
Mounekyasipabie UCTOPUS Pa3BUTHUS IPEACTABICHUS | « AJUIEIIN».
OCHOBBbI I'€HETUKH O HACJIEACTBEHHOCTH. Hccnenosarenbeknii

(20 v)

OT rena K npu3HaKy: Kak
packpacuTh KoTa. YTo Takoe
npusHak? [IyTs OoT rena go
npu3Haka. Myranuu. Amieny.
['eTepo3UroTsl 1 TOMO3HUIOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
AJUIEIIN.

['eHbI CTpOSAT OpraHusM.
BxuiroueHune u BBIKITIOUEHUE
6osbI0oro Habopa reHos. Kak
KJIETKH TOHUMAIOT, KAKHUE TE€HBI
JOJIKHBI paboTaTh.

JIucKpeTHOE HaclIea0BaHUE
IPU3HAKOB. 3aKOHBI MeHnaens:
OJIVH T'€H - OAuH Ipu3Hak. Cxema
CKpEIlIUBaHuA. 3aKOH
eanHooOpa3usi THOPUIOB IEPBOTO
NOKOJICHHSI. 3aKOH pacIleIICHUs
IpU3HaKa BO BTOPOM MOKOJIEHHUHU.
3akoHbl MeHIeNs1: HECKOIBKO
TEHOB - HECKOJIBKO MPU3HAKOB.
JluruOpuaHOE CKpeIBaHueE.
HesaBucumoe pacxoxaeHne
xpomocoM. ClerIeHHOe
HACJIEJOBAHHUE.

B3aumopericTBre reHoB.
AnenbHOE U HEAJUIEIBHOE.
Omnpenenenne nona. [lonossie
XpOMOCOMBI. CaMIIbl M CAMKH.
Bnusinue gakTopoB okpy:xkaromieit
cpenbl. XpOMOCOMHOE
onpenenenue nosa. Ilonoseie
xpoMocomsbl. [Ipobnema
JOTIOJTHUTENBHON X-XpPOMOCOMBI y
AKEHIIUH. TpexI1BETHbIE KOIIKHU.

IpOeKT MyTareHHbIe
(hakTopBHI.

Ponesas urpa «Cynpba
KJIETKW». I eHbI-
MIEPEKITIOYATENU.
[IpakTnueckoe 3ananne
«ATTOPUTMBI JJ151
KJIETOK).
[IpakTnueckoe 3aganue
«Ennnoobpasue
MIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3a1aHue
«Pacmiernsienue Bo
BTOPOM MOKOJICHUWY.
Uccnenosarenbckuit
MPOEKT «3aKoHbI I
Menneis B
3KCIIEPUMEHTEY.
[IpakTnueckoe 3aganue
«Pemietka Ilenneray.
[IpakTrueckoe 3a1aHue
«HacnenoBanue,
CIICTIJICHHOE C ITOJIOM.
[IpakTryeckoe 3aHsTHE
«Bzanmonencreus
reHOB (MOJICTMPOBaHUE
CHUHTE3a U TPaHCTIOPTa
MIMTMEHTA B KJIETKY)».




Tema 3.
MosekyasipHble
OCHOBBI CeJICKIIUN
(28 v)

['eHBI B TOMyJISAMHSX: BEIMKOE
paBHoBecue. [Tomyssusa. YactoTsl
BCTPEYAEMOCTH MPU3HAKA U
ajutess. Y paBHeHue Xapau-
Baitn6epra. [lomymsiun
MEHSIOTCS: YHCIICHHOCTD,
MUTpAIMs ¥ BBIOOp Cympyra.
®dakTopbl, KOTOPHIE BHIBOJST
NOMYJISILUIO U3 PaBHOBECUST Xapau-
Baitn6epra. UucneHHocTb
nomyJsuu. PoneBas urpa
«Iddext ocHoBaTes Y. Jperid
reHoB. Mytanuu. HeciyuaiiHoe
CKpelmBanue. M3onsamus.
[Tonmynsaunn MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHu3m
JIENCTBUS €CTECTBEHHOTO 0TOOpA.
JBroKymii oToop.
MoaudukanroHHas
U3MEHUYUBOCTh. CTaTHUCTHYECKUE
0COOEHHOCTH MOIU(UKALIMOHHON
u3MeHunBoctu. HacnenoBanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonuyecTBeHHbIE PU3HAKY.
CpenoBasi UBMEHUYUBOCTD
npusHaka. Koapdunuenr
HacjeayeMocTu pu3Haka. OTBeT
Ha otOop. [Tonck renon
KOJTMYECTBEHHBIX TTPU3HAKOB.
OIHOHYKJICOTHUIHBIC BAPUAHTHI
reroB. JIHK-uun. ITomHOreHOMHBIM
aHAJIN3 acCOLMALINM.

«OMBI» HaJ TEHOMOM.
[Toctrenomuast spa. O6patHas
reHeTuka. «OMUKCHbBIEY
uccienosanus. [Iporeom,
MmeTtabosiom. Jlomectukarus u
HEHTPbI TCHETUYECKOTO
pazHooOpa3us. [loucku pacTenuii ¢
«XOPOUTUMW» MPU3HAKAMHU JIJISI
yenoBeka. LIeHTprl reHeTnaecKoro
pazHooOpa3usi. Hukounait iBanoBu4
Basunos. Cenekius.
KomOunanuonnas u rubpuiHas
cenekuus. I'ereposuc.

[IpakTuyeckoe 3aganue
«YacToThl anieneu,
TE€HOTUIIOB U
(beHOTHUTIOBY.
Uccnenosarensckuit
IPOEKT «AHAIN3
TEHETUYECKON
CTPYKTYPbI MOMYJISLHUH
(Ha OCHOBE 3aKOHAa
Xapnau-Baitnbepra)».
Ponesas urpa «9ddekr
OyTBHLJIOYHOTO
TOPJIBIIIKAY.

Ponesas urpa
«EcrecTBeHHBIN
oTOOpY.
UccnenoBarensckue
paboThI
«MoaudukarmoHHast
U3MEHYUBOCTD
pacTeHui B IIpeenax
BaIlIETO MECTa
KUTEIIbCTBAY.
[IpakTnueckoe 3aganue
«ATPOHOMBI».
[IpakTrueckoe 3amanue
«I'omoiornueckue
pAIBI HACIEACTBEHHOU
U3MEHUYUBOCTI.




CoXpaHHUTh ¥ U3YUYUTh TE€HBI, YTOOBI
MeHsITh Oynymiee. Kak npaBuiibHO
XpaHuThb renbl. Komiekuun
TEHETUYECKUX PECYPCOB PACTCHUU.
[IpakTukym u/mnu
VCCIIEIOBATEIIbCKUM TTPOEKT:
MeTopl KyJIbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHHM U JJIst
YCKOPEHHOU CEJICKIUU
['eHeT4yeCcKue HEHTPHI B HAILICH
crpane. ['1e 3aHuMaroTcs
T€HETUKOW U TEHOMUKOM T HY KT
CEJIBCKOr0 X0O351CTBA.
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