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COJEPKAHUE

IHosicHuTeIbLHASA 3aNMCKA

AKTyaJabHOCTb ¥ HA3HAYEHUE IIPOIPAMMBI

BapuanTtsl peanuzanuu nporpaMmsl U (GOpMbI IPOBEIECHUS 3aHATUN
B3anMocBs3b ¢ mporpaMmoil BOCIIUTaHUSA

Oco6eHHoCTH pabOTHI TIeIarora 1o mporpaMmme

Copep:xaHue Kypca BHEYPOUYHOIi 1eATeJIbHOCTH

Monynb «Kak )KUBOTHBIE 1 paCTEHHSI IPUCTIOCAOTUBAIOTCS (IBOJIIOLUOHHAS SKOJIOTH)

5-6 ximaccer (34 gaca)

Monynbs «OCHOBBI pacTeHUEBOICTBa» 7-8 Kiacchl (68 yacoB)Moaynb

«buorexnonorun» 7-8 kinaccel (68 yacos)

Mopayns «MonekymsipHble OCHOBBI (PU3HOJIOTHH U papmakoorum» 9 kiace (68 vacoB)Moayib
«MoekynsipHbIe OCHOBBI ceiekuuu» 9 kiacc (68 yacos)

IlnannpyemMsble pe3y/ibTaThl OCBOCHHSI KYPCAa BHEYPOUYHOM 1eATeJIbHOCTH
JIM4HOCTHBIE PE3YAbTATHI

MeranpeaMeTHbIE pe3yIbTaThl

[IpeameTHbIE pe3ynbTaThI

TemaTuyeckoe MIAHMPOBAHUE
Monynb «Kak >KHBOTHBIE U paCTEHHSI TPUCTIOCAOIUBAIOTCS» (IBOIIOLIMOHHAS SKOJIOT )

5-6 xnaccsl (34 yaca)

Monyns «OCHOBBI pacTEHHUEBOICTBA» 7-8 Kiacchl (68 yacoB)Momyib

«buoTtexnonoruny» 7-8 kiaaccel (68 4acoB)

Monyns «MonekyisipHble OCHOBBI (PU3HOJIOTHH U hapmakoorum» 9 kiace (68 vacoB)Moayib
«MoJtekysipHbIe OCHOBBI ceiekuuu» 9 kiacc (68 yacos)



HHOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3Ha4YeHHMe mporpammbl. [Iporpamma pa3zpaboTaHa B COOTBETCTBUU C
TpeboBanusaMH DenepantbHOTO rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIETO
o0Opa3oBaHus, OpPUEHTHPOBAaHA Ha OOECIEYCHHWE HHIMBUAYAJIbHBIX MOTPEOHOCTEH OOydJaloOUIMXCS H
HaIpaBJIeHAa Ha JOCTWKEHHUE IUIAHUPYEMbIX PE3YJIbTaTOB OCBOEHHS MPOTrpaMMbl OCHOBHOI'O OOIIETro
o0Opa3oBaHusl ¢ y4eTOM BBIOOpa y4aCTHMKAaMHU 0Opa30BaTEIbHBIX OTHOMICHWH KYpCOB BHEYPOUHOM
NESITEIbHOCTU. DTO TO3BOJIAET OOECHeuuTh €IMHCTBO o0s3aTenbHbX TpeOoBanuii ®I'OC Bo Bcem
IIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHUs: HE TOJbKO HAa YPOKE, HO U 3a €0 Mpe/leIaMH.

AXTyallbHOCTb peajii3allii JAHHON MporpaMMbl 00YCIIOBIE€HA CaMOM OCOOEHHOCTBIO MPOEKTHO-
HCCIIEIOBATENIbCKON JESITEIbHOCTU. JTa AEATEIbHOCTh JIS)KUT B OCHOBE IIO3HABATEIILHOTO MHTEpeca
pebeHKa, SBISETCS 3aJI0rOM YMEHHUS IUIaHWPOBATH JIFOObIE IEHCTBUS U BaKHBIM YCIOBHEM YCIIEHITHOM
peanuzanun uaed. JlioOble HW3MEHEHHMs] COBPEMEHHOTO OOIecTBa CBA3aHbl C MPOEKTaMH U
HCCIIEIOBAaHUSIMH — B HayKe, TBOpYECTBE, Ou3Hece, OOLIeCTBEHHOW >KM3HU. [l03TOMY Ba)KHBIM
AJIEMEHTOM DPAa3BUTHUS JIMYHOCTH oOOydaromerocsi sBjsercs (OpMHUpOBaHHME OCHOBHBIX HAaBBIKOB
MIPOEKTHO- MCCIIEI0BATENbCKON NESTENbHOCTH.

[Iporpammoii mpenycMoTpeHo (GpopMHpoBaHHE COBPEMEHHOTO TEOPETUYECKOTO YPOBHSI 3HAHUIA,
a TaKkKe M MPAKTHUYECKOTO OMbITa paboThl ¢ JTaOOPATOPHBIM 000PYAOBAHHMEM, OBJAJCHUE MpUEMaMHU
UCCIIEIOBATENIbCKOW  AESITeNbHOCTH. MeToAbpl  opraHu3aluud  00pa3oBaTeIbHOW W HAy4YHO-
UCCIIEIOBATENIbCKOW  JIeATENbHOCTH  IpelycMaTpuBaloT  (OpMUpOBAHHE Yy  OOydaroImMXcs
HECTaH/JApPTHOIO TBOPUYECKOTO MBILIUIEHHS, CBOOOJBI CAMOBBIPAXEHUS M HWHIUBUAYAIbHOCTH
CY)KJICHUH.

Jlng  momHOro  ydyera  MOTpeOHOCTEH — yyamuxcs B MporpaMMe  HCHOJIb3yeTcs
mupdepeHINPOBaHHBIA MOIX0J, YTO CTUMYJIMPYET YdYallerocss K YBEIMYEHHIO MOTPeOHOCTH B
WHIUBUAYAIbHON, WHTEIUIEKTYalbHOM M TO3HABATENbHOW JEATENIbHOCTH M PA3BUTUIO HAyYHO-
HCCIIeIOBATEIbCKUX HAaBBIKOB. [Iporpamma cTanet BOCTpeOOBaHHOM B MEPBYIO OUYepeab HIKOJIbHUKAMU,
KOTOpble HMEIOT CTOMKMN MHTEpPEC U COOTBETCTBYIOILYIO MOTHBALMIO K HM3YyYEHHUIO MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJI,eCTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM.

B monpoctkoBoM Bo3pacTe ydamiuecs MposBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOW MM MHOMN
obnacTu 3HaHUM, HAyYHOM HANPABICHUU WU NMPOQPECCUOHAIBHON NesTeNbHOCTH. Takum o0pazom
MPOUCXOIUT (OPMUPOBAHUE TIO3HABATEIBHOW W MPOQPECCHOHANBHON COCTaBISIOUICH JIMYHOCTH,
MIOMOTaeT y4aleMycsi B OIMpeleleHUH OyIylero >KM3HEeHHOTO MyTH U B MPO(EeCCUOHAIBHOM BBIOOpE
rocJie OKOHYaHus MIKoJibl. [10106HOTO poia 3aMHTEPEeCOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJlaHhe
IIKOJIbHUKAK TO3HAHUIO HOBOTO, PACIIMPEHUIO U YIITYOJNEHHI0 COOTBETCTBYIOUIUX 3HAHUU, U

MOJIyUEHUIO HOBBIX B TOM YHCIE MPAKTUYECKHX HABHIKOB, a TaKKe MOTHBHpPYET Yy4Yallerocs Ha
poQopHEeHTALHUIO.

[IporpamMma HaresieHa Ha TOMOIIL PEOEHKY B OCBOCHUU OCHOB OpPraHU3allMy U OCYILECTBICHUS
cOOCTBEHHOU MPOEKTHO-UCCIEA0BATENbCKON ACITEIbHOCTH, a TAKXKE B MPUOOPETEHUH HEOOXOAUMOTO
ombITa s pabOThl HAaJ WHIUBUIYAIbHBIM HUCCIEJOBaHHEM WM MpOoeKToM. [Iporpamma momoxeT
IIKOJIbHUKY B 0oJiee TTy0OKOM U3ydeHUH MHTEPECYIoIIel ero 00JIacTH eCTeCTBEHHBIX HayK, a TAK)Ke B
MPHOOPETEHUN BAXKHBIX COLIMATBHBIX HABBHIKOB, HEOOXOJMMBIX Ml MPOAYKTHBHOMN COIMANIM3AlUU U
(dhopMHUpOBaHUSI TPAKIAHCKON MO3UIUU:

— HaBBIKA CaMOCTOATEIBHOIO PEIICHMsI AKTYaJIbHBIX MCCIEA0BATEIBCKUX WJIM MPAKTUYECKUX
3ajJa4, BKJIFOYAIOIIETO B ce0s1 YMEHHE BUJETh U aHAJIM3UPOBATHIIPOOIEMbI, HY)KJAIOIUECS B PEIICHUH,
YMEHHUE JIETaJIbHO MpOopadaThiBaTh U PEATU30BBIBATH CIIOCOOBI pabOTHl ¢ HUMH, YMEHHUE TUIAHUPOBATh
COOCTBEHHYIO pPabOTy M CaMOCTOSTENbHO KOHTPOJHMPOBATH CBOE MPOJBIXKEHHE K IKEITaeMOMY
pe3yabTarty;

— HaBbIKa TeHepUpOBaHUA U OGOPMIIEHHS COOCTBEHHBIX HJeH, 00JeueHHs MX B yIOOHYIO JUIs



pacripoctpaneHus Gpopmy;
— - HaBblKa YBAXXUTCJIBHOI'O OTHOUICHUA K YYKHUM B3TJIAAaM H UICAM, Oq)OpMJ'IeHHBIMB pa60Tax
JPYTUX JIOJIEH, IPYTuX aBTOPOB — BJIAJIENIbLIEB HHTEIICKTYaIbHOM COOCTBEHHOCTH;

— HaBblKa MyOJWYHOTO BBICTYIUICHHS TMeped OOJBIION ayauTopHuel, apryMEHTUPOBAaHUS H
OTCTaMBaHUs CBOCH TOYKH 3PEHHUS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIHbIX, YOSKICHHS
JPYI'UX B CBOEH MPaBOTE, IPOJBUKEHHS CBOUX HUJIEH;

— HaBblKa pabOThI CO CHEIHAIN3UPOBAHHBIMU KOMIIBIOTEPHBIMU IpOrpamMMamu, J1a00paTOPHBIM
000pyJIOBaHNEM, TEXHHYECKUMH yCTPOHUCTBaMHU, OMOIMOTEUYHBIMU (POHAAMHU W MHBIMU PECYPCaMH, C
KOTOPBIMHU MOKET OBITH CBSI3aHA IMPOCKTHO- UCCJICAOBATCIIbCKAA ACATCIbHOCTD HIKOJIbHUKA.

Kpome toro, pabora mkogpHUKA HaJ MPOEKTOM WM HUCCIEIOBAaHUEM OYyIIET CIIOCOOCTBOBAThH U
Pa3BUTHIO €T0 a/IEKBATHOW CAaMOOIICHKH.

BapuanTtsl peasuzauuu nporpaMmmsl U ¢popmMbl NpoBeIeHUs 3AHATHI.

JlaHHas mporpamMMa paccunMTaHa Ha paboTy co IIKoJbHHKaMu 5-9 kimaccoB. [lemarory BaxHee
aKI[EHTUPOBAaTh CBO€ BHHMAHHE HE CTOJIbKO Ha KAayecTBE pe3yJbTaTa MPOEKTa WJIM HCCIEeI0BaHus,
CKOJIbKO Ha TOM, YTOOBl YydyaliMiics IoJiyyand 3HaHUS, B TOM UHCJIE€ U Yepe3 BBINOJIHEHUE
MPaKTUYECKOrO 3aJaHus, Jielajl BbIBOJAbI U YMO3AKIIOYEHHS HA OCHOBaHMM CBOET0O HCCIIEOBAHUSA,
YUMJICS CPaBHUBATh €ro pe3ylbTaTbl C TEOPETUUYECKHM MAaTepuajIoM M HUCCIEIOBAHUSIMU JPYrUX
IIKOJIBHUKOB. TakuM o00pa3oM, IIKOJBHUK OCBOUT OCHOBBI  MPOEKTHO-KCCIIEI0BATENbCKON
NEeSITeNbHOCTH U IPUOOPETET HAaBBIK KPUTUYECKOTO OTHOUIEHHS K MaTepHally.

[IporpamMma pa3bura Ha MOJIYJIH, KOTOPbIE MOTYT OBITh HCIOJb30BaHbI JHOO YAaCTHYHO, JIMOO
moytHOCThI0. Tak Monynb «Kak >KMBOTHBIE W pPAaCTEHUS NPHUCIIOCAOIUBAIOTCS» (IBOJFOIIMOHHAS
HKOJIOTHS) TPEAoIaraeTcs s U3ydeHus B 5 win 6 Kiacce B TedeHHe oaHOro roja (34 gaca B roxn).
Monynu «OcHOBBI pacTeHUEBOACTBa» U «bHOTEXHOJIOTHS» paccUyUTaHbl Ha 68 yacoB U MOTYT OBITh
peanu3oBaHbl B TeueHUH 2-X JieT (mo 34 vaca B roxa) wiv B TedeHun | roma (68 gacoB B roma). Bo
BTOPOM CJIy4ae BO3MOXKHO MPOXOKAeHHEe 000ux momaynei («OCHOBBI PACTEHHEBOJCTBa» B [ WU 8
knacce, «buotexHomornn» B 7 unu 8 kiacce). AHaJOTUYHO MOIYIH «MOJNEKyIspHbIE OCHOBBI
¢buznonorun u dapmaxosorun» U «MoJeKyasIpHble OCHOBBI CEJIEKIIMM» PAcCUUTaHbl Ha 68 4acoB U
MOT'YT OBITh peaM30BaHbl B TEUCHHH 2- X JieT (1o 34 yaca B roa) win B TedyeHuH 1 roga (68 yacoB B
ron). Bo BTOopoMm ciydae BO3MOXXHO MpOXOxkaeHHE 000oux Monyiei («MoJieKylspHble OCHOBBI
cesiekuumn» B 8 kiacce, «MoJekynsspHble OCHOBHI (pu3nosioruu u dpapmaxkoiaorun» B 9 kiacce).

MoXHO  pEeKOMEHJOBaTh  HCIOJIb30BaThb  Moaynu  «Kak  JKMBOTHBIE W pacTeHUs
npucnocadbauBarTcsa», «OCHOBBI paCTEHHEBOICTBAY, «MOJEKyIsIpHble OCHOBBI CEIEKIIHI B KAYECTBE
HempepeIBHOIO oOpa3oBaTensHOro uukiaa (5-9 xmacc mo 1 dacy B HeAenmo) s  KJIacCcoB
arpoOMOTEXHOJIOTUYECKOW  HampaBieHHOocTH.  Moaynn — «Kak ~ KUBOTHbIE M pacTEHHS
npucnocabnuBarTcsa», «bruotexnonorum» u «MolekynsipHble OCHOBBI (PU3MOTIOTHH U (PAPMAKOIOTHI»
B Ka4eCTBE HEMPEPHIBHOTO oOpaszoBaTenbHoro mukia (5-9 kimace mo 1 yacy B Heaenro) Ui KIaccoB
OMOTEXHOJIOTHYECKOTO MM MEIUIIMHCKOTO HaIlpaBJICHUH.

B3aumocBsi3p ¢ mporpamMmoii BocnuTanus. I[Iporpamma Kypca BHEYpPOUHOW IESTEIBHOCTH
pa3paboTaHa C y4eTOM PEeKOMEHIAIMi MPUMEPHON MPOrpaMMbl BOCIHTAHUS, YUUTHIBAET TICHXOJIOTO-
MeJarornyeckue OCOOCHHOCTH JaHHBIX BO3PACTHBIX KATETOpPHWl. DTO TO3BOJISET HA MPAKTHKE
COEIMHUTH 00YYaIONIYI0 U BOCIIUTATENbHYIO JAESITENbHOCTh Telarora, OpHeHTUPOBATh €€ He TOJIBKO Ha
WHTEJJIEKTYadIbHOE, HO M Ha HPaBCTBEHHOE, COIMANILHOE pa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

— B IIPHOPUTETC JIMYHOCTHBIX PE3YJIbTATOB p€ain3dallu IPOrpaMMbl BHeyquHOﬁ ACATCIIBHOCTH,
HaleJunX CBOC OTPAKCHUC U KOHKPCTU3AIlIUIO B HpHMepHOﬁ MporpaMMEBOCIIUTAHUA,

— B BO3MOXXHOCTM  KOMIUIEKTOBAaHHS  pPa3HOBO3PACTHBIX TIpynn Uil  OpraHHU3aluu
pOo(OPUEHTATMOHHON JEATENbHOCTH MIKOJIBHUKOB, BOCIIUTATEIbHOE 3HAYCHHE KOTOPHIX OTMEYaeTCsI
B IPUMEPHOI IporpamMMe BOCTIUTaHMUS;



— B MHTEPAKTUBHBIX (OpMax 3aHATHH U1 IIKOJBHUKOB, OOECIEUMBAIOMIMX OOJBIIYI0 HX
BOBJICYEHHOCTh B COBMECTHYKO C IE€IaroroM M APYIMMHU JACTbMHU JACSATECIBHOCTh U BO3MOXKHOCTH
o0pa3oBaHUsl Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KII0UEBOE 3HAYEHHUE KOTOPBIX JUIA
BOCIIUTAHMS IO JYEPKUBACTCS IPUMEPHONIIPOrpPaMMOM BOCIIUTaAHUSI.

Oco0eHHOCTH PpadoOTHI y4HMTedsl MO mMporpamMme. 3ajgada y4duTelss COCTOMT B TOM, YTOOBI
COIMPOBOXKIATh TIpoLecC MNpOoPeCcCHOHATPHON OPHUEHTAMU UIKOJbHHUKA, pPACKphIBas MOTEHIHANT
KaX/IOTO 4Yepe3 BOBJICYCHHUE B MHOTOOOpPA3HYIO AESTEIbHOCTh, OPraHW30BAaHHYIO B pa3HBIX (opMax.
[Ipu »TOM pe3ynbTaroM pabOThl Y4YUTENs B IEPBYIO OuUepellb SBISETCS JIMYHOCTHOE pa3BUTHE
yuanierocsi. JINYHOCTHBIX PE3yJIbTaTOB YUUTENb MOKET JIOCTHYb, YBJIEKash YYEHMKa COBMECTHOU U
MHTEPECHON UM OOOMM J[I€ATENbHOCTBIO, YCTAHaBIMBAas BO BpeMs 3aHATUH J100pOXKeNaTeabHYIO,
MO/JIEPKUBAIOIILYIO aTMOC(EpPY, HACHIIIAsl 3aHITHS IEHHOCTHBIM COJAEP KaHHEM.

[IpumepHas cxema poBeACHUS 3aHATUH 110 TPOrpaMMe:

1. O6mbsacHeHHE TEOPETHIECKOTO MATEPHAIIA IO TEME.

2. HOILFOTOBKa K OKCIICPUMCHTAIIBHOMY 3aHATHIO, 06Cy)KI[€HI/Ie 00BEKTOB IJId TPaKTUYCCKOro
3aHATU.

3. HpOBG}IeHI/Ie MPAKTUYCCKOr0 3aHATHUA — OCHOBHad 3ajJada OCBOCHHUEC MECTOOOJIOTHHU JAHHOTO
OKCIICPpUMCHTA.

4. ITo oxoH4aHUH OpCAJIOXKUTE ACTAM, KOTOPBLIC 3aWHTCPECOBAIMCH AJAHHBIM JKCIICPHUMCHTOM,
pPa3BUTh €r0 B HCCIIENOBATENbCKUM MpoekT. i 3Toro HeoOXoauMO 00CYyIUTh OOBEKTHI, KOTOpHIE
YUCHUK 6y)1eT HCCII€a0BaTh, COCTABUTH IJIAHOKCIICPUMEHTA.

5. TlomMOYb yU4eHHKY IPOAHATM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.
OueHnTh pe3yapTaThl MPOEKTHO-UCCIIENOBATENBCKON JESITENIBHOCTH IIKOJBHUKOB MOYHO B
MpoLIecCe 3aIUThl UMH CBOUX pabOT B paMKaX LIKOJIbHON HAyYHO- IPAKTHYECKON KOH(pEpEeHIIUH.

COJIEP’)KAHUE KYPCA BHEYPOUYHOM AEATEJBHOCTH

Moayb «Kak )KHBOTHBIE M PACTEHHUSI MPUCTOCAOIMBAIOTCS» (IBOJTIONMOHHASIIKOJIOTHA) 5-
6 kaaccel (34 yaca)

1. Mot uccneoyem sucuevie o6vexmot (6 uacos)

CBOICTBAa U CTPOCHHE XUBBIX OPraHU3MOB (CTpOCHHE KIIETKH). Bua, ocoOb — opraHu3M Kak
eauHas cucrema. Anpanranuu (npucnoco6ienus). [lonsatue romeocTasa )uBoro opranusmMa. CrocoOsl
€ro MOoJyIePKAHU.

[lonatue BapuatuBHOCTH Tpu3HaKa. McciemoBarenbckue paboThl «Bce nmu (CHHUIBI, O€NKH,
Oepe3sl U T.J.) oauHaKoBbIe? DOTOKBECTY.

Orpannyenuss Mopdoiorudueckux u (usnonorudeckux anantanuii. [loyemy opranusmbl He
CTAHOBATCS OCGCKOHEUHO OOJILITUMH, MaJCHbKHMH, BcesaHbIM. IIpakTtuyeckas pabora «CocraBisseM
KHUTY PEKOPJIOB PACTEHUM U KUBOTHBIX HAILIETO KpPas».

2. Bauanue oxkpyycaioweii cpeowt na scugvle opzanuzmot (12 uacos)

daxkTopel OKpyXKarolieil cpensl (abuoTuueckue, OMOTUYECKHE, AHTPONOreHHbIE). [Ipumepbl
abuoTuvecknx (PaKTOpOB, OKA3BIBAIOIIMX OCHOBHOE BIMSHUE Ha JKU3HENCSITENBHOCTh IKHUBBIX
OpraHU3MOB: TeMIIepaTypa, CBET, BIKHOCTh. [IpakTuueckoe 3ansTue «l{BeT u Terno» (KyOuku jbaa
B3BECHUTh, MOJIOKUTH B Hamiku [leTpu Ha pa3HOIBeTHYIO OyMmary, uepe3 30 MUHYT B3BECUThH 3aHOBO —
KTO ObIcTpee pacTasin). [Ipaktuyeckoe 3anatue «Uto pacTBopsercs B Boje» (dkcrepuMeHT «Kuakuit
nom»). [Ipaktrueckoe 3anstue «/Juddysus Bemects B Boje (pacTBOPHI)», «JIBHKEHHE pACTBOPOB IO
uBetky». IIpaktudeckoe 3aHsaTHe «Jlem mmaBaeT B Bojae (adcOepru, 3amMep3aHHE BOJOEMOB)Y.
[Ipaktuueckoe 3ansitue «Jlem mnpu  3amep3aHuM  pacliupsieTcs»  (pa3pylleHHe  KaMHs
(mouBoOOpa3oBaHKe), 3aMEP3aHHE KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOJICHHUS )KUBBIX OPraHU3MOB K a0HOTUYECKUM (PaKTOpaMm.



[TpucnocobneHnss K OCHOBHBIM aOMOTHYECKUM (PaKTOpaM: TeMmIepaTypa, BIAXXKHOCTb M  CBET.
[Ipaktuyeckoe 3anarue «lllyba» (KyOMKM JbAa 3aBEpHYTh B pPa3HBIM Marepuan, B3BECHUTH).
[Tpaktuyeckoe 3ausTHE «IIMTMEHTB) (MOXHO pa3leTh Ha BaTMaHE KpacHTENIH U3 (proMacTepoBy.
[IpakTnueckoe 3anarue «KakKUBOTHBIE IUIABAIOT B BOAE» (DKCIEPUMEHT € ITUIETKOMN).

UccnenoBarenbckue paboTel «BrnusiHue cBera (Ternia, BIAKHOCTH, COCTAaBa TIOYBBI) HA PACTECHUS
B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha IOCTYTHOMMATEpHUaJIE).

3. Bsaumooeiicmeus ycuevlx opzanusmos (4 uaca)

buotnueckne (dakropbl. 3aKOHOMEPHOCTH pa3BUTHS MEXBUAOBBIX B3aUMOOTHOIICHHA.
KosBontonmst  (XMIIHUK-KEPTBa; TMapa3uT-XO35SWH) OBOJIONUA CTpAaTeTUd  JTOOBIBAHHS  IUIIIH.
CommanbHOoCTh. Buapi-Bcenenunl. Ilepedens pactenmii- Bpemurteneii. ccienoBarenbckas pabota
«Habmronenust 3a B3aUMOOTHOIIIEHUSIMU KUBOTHBIX TPH TOOBIBAHUM MUK (KOPMYIIKHU JJIsi TITHIL,
JUIs  TOPOJICKMX WM  CEIbCKUX JKMBOTHBIX). BeO-kamepw». MccnenoBarenbckas pabota
«PacnpocTtpaHeHue BU10B- CHHAHTPOIIOB B Halllell MECTHOCTH.

4. Yenoesex 6 scuznu pacmenuit u ncueomnwix? (6 uacos)

AnTpornorenHsie GakTopsl. [IpaBaa i, 9T0 IEPBOOBITHBIC JIFOIN KUJIH B TAPMOHHUU C TTPUPOIOH.
OpoManTHUBaHUE W TIPUPYICHHE KUBOTHBIX M PACTECHUH. 3a4eM CliacaTh BRIMHPAIONIUE BUBI, KaK 3TO
nenath. KylbTypHBIC pacTeHUs W HX JUKHE Tpenku. [louemy BaXHO MX COXpaHATh. PasHooOpasme
KYJIBTYPHBIX PACTCHUH M UX 3HAUCHHUE B )KM3HU delioBeka. KpacHas kHura Bamiei teppuropun. Ocob6o
OXpaHseMble TEPPUTOPHH, 3amoBeHUKN Poccum m mupa. [lpaktudeckas paborta «PasHooOpasue
KYJIBTYPHBIX PACTCHHI B BallleM PETHOHE».

Uccnenosatenbckast pabora «BnusHue aHTponoreHHbIX ()aKTOpPOB Ha pa3BUTHE pPACTEHHUI B
ropojie/HaceICHHOM ITYHKTE».

Okckypeusi/mpaktuueckas pabora «OOIIT B Bamem peruoHe — YHUKaJIbHbIE OOBEKTHI
MIPUPOIBI».

5. Jxonozuueckue nuwu (6 uacos)

buocdepa — ogHa u3 BakHEHMX 000709ek 3emitn. UTO Takoe «IKOJOTHUYECKHE HUIIN» M KaK
onu Qopmupytorca? dopMmupoBaHHWE 3HAHUW MO OWOpa3HOOOpa3WIO KU3HEHHBIX  (OpPM,
MOBEJICHYCCKUX TPUCTIOCOONICHUH, MOoau(dUKAIMOHHAs HW3MEHYMBOCTh (Ha ©0a30BOM YpOBHE).
PactutenbHble cooOmiecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOLIECTB.

UccnenoBatenbckue paboThl «DKOJIOTMYECKUE HUIIKA BOKPYr TeOs — omnucaHue (akTopoB
oKpyxaromieit cpensi». Mccnenoparensckue padboTsl «DeHonornyeckrue HabmoIeHIS.

Moayab «OCHOBBI paCTeHHEBOACTBA» /-8 KJiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (aKTOphl BbIpalMBaHusl pacTeHuil. Hcropus
pa3BuTHUS arpoxumuueckux 3HaHuil (padoter M.B. Jlomonocoma, 0. Jlubuxa, Bbyccenro, B.B.
HokyuaeBa, K.A. Tumupszena, [1.A. Kocteiuesa, JI.H. IlpsaumaukoBa u nap.). [Ipaktuyeckas pabota
«bouka JInbuxa.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

IIpaBuna NOCTAaHOBKM arpo3KcnepuMeHTOB. llocTaHOBKa JSKCIIEPUMEHTOB C PpPaCTECHHUSAMM.
Bb160op TeMbl, cocTaBlieHHE TMIOTE3bl, IETU U 3a/lad 3KCIIEpUMEHTa MO BBIPALIUBAHUIO PACTCHUN B
KOHTpoaupyeMoil cpezne. KoOHTponu, NHOBTOpPHOCTH, NpPOBEAEHUE OKclepuMeHTa. l[lmanupoBanue
skcriepuMenTa. OleHKa pe3ylnbTaToB J3KclepuMeHTa. MccnenoBarenbckas pabota «DakTopsl,
BIIMSIOIIKE Ha ITPOPACTaHUE CEMSH (POCT MIPOPOCTKOB).

OcBoeHME TEXHOIOTUH KPYIJIOTOIMYHOTO BBIPAIIMBAHMS CaJaTOB U MUKPO3€EJIEHU
B KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX ycClOBHAX. COOp yCTaHOBKM Ui BBIpAIllMBaHUS pPacTEHUIl B
KOHTPOJIMPYEMBIX YCIIOBHSX.

3. Ponb xumuueckux snemenmos 6 numanuu pacmenuii (20 uacoe)



Bopna. PactBop. BrITsDKKa. AHMOHBI, KaTHOHBI, 3JIEKTponpoBoaHOCTh U pH pactBopa. Poib
XMMUYECKUX DJJIEMEHTOB B IIMTaHUU pacTeHui. [lonmydeHue nUTaTenbHBIX BEIIECTB PACTEHUSMH.
[IpakTuyeckas pabora «CxeMbl MUTATEIBHBIX pacTBOpoB. Pacuer 103 ynoOpeHui s mUTaTeIbHBIX
pPacTBOPOBY.

Y noOpeHus: opraHMYecKue, MHUHEpaJIbHbIE, MUKpOOUOIorHuecKue. THUIlbl MUTaHus pacTCHUN.
Bo3nymiHoe ¥ MuHepalibHOE (KOPHEBOE) NUTaHME pacTeHUU. TpaHCHIOPT NHMTATEIbHBIX BEILECTB
pacTeHil: BOCXOISMIIMKA M HUCXOIIMMKA TOK. BaxHeimme kanuiineie, (pochopHbIE W a30THBIC
ynoOpenusi, ux cBoicTBa. [Ipocteie m cnoxHele ynoOpenus. llpaktudeckas pabota «IIpaBuia
cMmemuBaHus ynoopenuit» Ilpaktuueckas padora «llutanue pacTeHHiA: TEXHOJIOTHS MPUTOTOBJICHUS
IIATATEIbHBIX PACTBOPOB ISl PA3HBIX KYJIBTYP».

Poct u pa3BuTHE pacTeHHIA: 3Tanbl OHTOreHEe3a, (PAKTOPHI, BIHSIONINE HA POCT PACTEHUI: CBET,
rycTOTa MOCajJoK, MuTaHue, cyocrpar. [Ipaktudyeckas padota

«MOHHTOPUHT MUHEPAIBHOTO ITUTAaHUS PACTCHUID.

Oco0OeHHOCTH MHUTaHUs PacTeHHM a30TOM. A30T U €ro 3Hau€HHE B >KM3HHU pacTeHuil. Dopmbl
a30Ta U UX MPEBPALEHUE B OYBE.

Wctounuku ¢ocdopa nis pacreHus. 3HaueHue (ochopcoaepkaliux COSAUHEHUN B KIIETKE.
Ponps makposprudeckux coenuuennit pochopa B 3HEPreTHIECKOM OOMEHE.

Bnusinue xanus Ha (usnyeckue CBONCTBA MPOTOIIa3Mbl, Ha (EPMEHTHI YIIEBOAOPOIHOIO
oOMeHa, cuHTe3 OeskoB U Ap. Ponp kanus B mojajep>kaHuM MOHHOTO OajlaHCca B TKaHSX, B MpoIleccax
CaMOPETYIISIIHH.

PerynsatopHas u cTpykTypooOpa3zoBaTelbHas pojib KalblMs. YdyacTHEe B 00pa30BaHUU
KJIETOYHOM CTEHKH, NOAePKaHUH CTPYKTYpPbl MEMOpaH U Peryasius uX MIpOHUIIAEMOCTH.

3HadueHWe MarHus B MeTaboJu3Me pacTeHud. MarHuii B cocraBe XJIOpOo(uiuia, CXOJICTBO
xJiopodusuia ¥ reMoryio0MHa KaK CBUJETENIbCTBO €IMHCTBA OPraHUYECKOTO MUPA.

Cepa 1 ero OCHOBHBIE COEUHEHUS, UX POJb B CTPYKTYPHOM OpraHM3alluu KIIETKH, y4acTue B
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHSIX.

MukposnemenTsl. [lpencraBieHuss O poav MHUKPOIJIEMEHTOB B METabOIM3ME paCTEHUM.
Oco0OeHHOCTH TOCTYIJICHUSI MHUKpPOAJIEMEHTOB B pacTeHHs. CHHEpPru3sM U aHTaroHW3M HIIEMEHTOB
MMATAHUS PACTEHUU.

PactutenbHas OuarHOCTHMKa M METOAbI HICHTH(HUKAIMU HEJIOCTaTKa/M30bITKa 3JIEMEHTOB
nutanus. [Ipaktuyeckas pabora «PactutenbHasi TMarHOCTHKAY.

Uccnenosarennckas padota «O1ieHKa COCTOSHNS KOMHATHBIX PACTEHU, pAaCTEHUIHA IIKOJIBHOU
TEPPUTOPUH, YCTAHOBKA MPHUYMUH MATOJIOTMUECKUX COCTOSIHUN (TpU HATUYHH)».

HccnenoBatenbckas pabota «OmeHka  BIUSHUSA  PA3JIUYHBIX  DIIEMEHTOB  Ha
COCTOSTHUE PACTEHMI (COCTaBIECHUE PA3TUUYHBIX TOJKOPMOK)».

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

[Tonsitue o perynsatopax pocta pacteHHi. CTUMYJIATOpPHl pocTa — (PUTOrOPMOHBI (2yKCHHBI,
ru00epesIiHbl, TUTOKUHUHBI). MHrnoutopel pocra pactenuit: 1. nmpuposansie (aOciu3oBas KMCIOTa U
HEKOTOpble (EHOJIbHBIE BEIleCTBa (MKyMapoBas, KOpPUYHAs, CAIMLIIOBAs K-Thl), 2. CUHTETUYECKHUE
(MOopdakTUHBI, peTapAaHThl, Ae(OJIMAHTbI, JAECUKAHTbI, repOuIupl). OUTOMOHUTOPUHT U OIEHKA
coctossHuss  pacteHuid. CoBpeMeHHble  crocoObl ~ MoHMTOpuHra.  [IpakTuueckas  paboTa
«DUTOMOHUTOPHHT U OLIEHKA COCTOSIHUS pacTeHui. COBpeMEHHbIE CLIOCOOBI MOHUTOPHUHI Y.

HccnenoBatensckas pabora «BnusHue rerepoaykcuHa Ha HpopacTaHue (POCT Ha pa3HbIX
CTaJHsIX, B PA3HBIX YCIOBHSX) Pa3IMUHBIX PACTCHUI.

3aH_[I/ITa paCTeHI/Iﬁ oT Bpe,[[HTeJ'IeﬁZ OCHOBBEI 6I/IOMCTOJIa. HpaKTI/ILICCKaSI pa60Ta
«I/IHCGKTapI/II/II IpaBHJIa U YCIIOBH pa3BCACHUS IMOJIC3HBIX HACCKOMBIX).



5. Boomnaa, necuanas u nou6eHHas Kyibmypol, UX NPUMEHEHUE 6 GblPAULUEAHUU PACH CHUIL
QDu3suonozun pacmenuii (8 uacos)

Bonnas, necuyaHas M IMOYBEHHasl KYJIbTYpbl, UX INPUMEHEHHE B BBbIPALIMBAHUM PaCTCHUI.
[TpoBenenue Boabl B KOpHE U cTebne pactenuid. [Ipaktudeckast pabora
«KopHeBoe 1aBiieHHEY.

BonHblii pexuM pacTeHMiA: CTPOEHHE YCTBUIL: (DAKTOPBI, BIUSIOLIME HA HMX PACKPBITHE U
3aKpbpITHE. 3HAUEHHE MEXaHW3Ma DPETryISLUU WUCIapeHHs Biaru pacteHueM. [Ipaktmueckas paboTa
«[Ipurorosienue npenapara yCTbUIl METOJIOM CIICIIKa.

Uccnenosatenbckue paboTel: «BinsgHue ycnoBUM coaep:KaHHWS PacTeHUl Ha KOJIMYECTBO
YCTBUID.

@DOTOCHHTE3 — YHMKAJIbHBIN Ipolecc pacteHuil. TemHoBass u cBeTtoBas (a3bl POTOCHHTE3A.
3HaueHue (OTOCUHTE3a /IS JKUBBIX opraHu3MoB. [IpakTudeckas padbora
«DyHKIMOHAJIbHAS JMAarHOCTUKAa pAacTeHMH 10 aKTUBHOCTH XJoporuiactoB» MccnenoBarenbckas
pabora «Omnpenenenune xinopopumia A u b, oneHka HOTOCHHTETHUECKON AaKTHBHOCTH PACTCHHM U
(akTOpPOB, BIMSIOMINX HA HEE.

@akTopel poCTa pPACTEHMI: BO3AyX M ad’pauus. IloazeMHoe IpIXaHWE pacTEHUH: COCTaB
MMOYBEHHOTO BO3/yXa, razooOMeH. ['azoo0MeH mpu OecrnioyBeHHOM BbIpammBaHuU. llpakTuueckas
pabora «Anpanus, CO2 u O2. [sixanue pactenmit». [Ipaktuueckas pabora «Jlprxanwe pacTeHUM:
OIIEHKa MHTEHCUBHOCTH JbIXaHUS PACTEHUHMHU IIJI0JIOBY.

Uccnenosatenbckue padboTel: «BausHue cnocoba BeIpaliuBaHus (CocTaBa MUTATEIBHON CMeECH,
CXEMbI BHECEHHMSI) HA POCT U Pa3BUTHS Pa3IUUHBIX PACTEHUI.

6. Kyasmypuvie pacmenusn. Cospemennvie acnexmut cenexyuu (20 uacoe)

Kak uenoBek crtanm ucnosib3oBaTh pacTeHusi? CBs3b pa3BUTHS IUBWIM3ALMM YEJIOBEKA U
ofomaiiHuBaHusa pacteHuid. Jlomectukamua. Juckyccus «Jlomectukanusi, BCe JHM PAaCTCHUS U
KUBOTHBIE, KOTOPBIE KUBYT PSAAOM C YEIOBEKOM UM OJOMANIHUBAIOTCSA? MOXHO JIM CUMTATh TapakaHa
0JIOMAIIHEHHBIM KUBOTHBIM 7

HacnenctBeHHOCTh W HM3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPraHHU3MOB.
N3menunBocth. Buasl u3meHunBocTh. Ilpaktuueckas pabota «MoaudukalioHHAas H3MEHUYHBOCTh
(JTMCTBSI, UTOJIKU C OJTHOTO JePEBa)».

I'en — maTepuanbHbIil HOCUTEh HACIEICTBEHHOCTH U U3MEHUYMBOCTU. HyKIIENHOBBIE KUCIIOTHI.
Jloxanuzauus reHernyeckoro mMarepuana B kierke. Jlenenue knerok. Pemmkanus JIHK. OcHoBhas
norMa MoJieKyisipHoi Onostoruu. Tpanckpurnwus. Tparcusamusa. Myrtanuu. [Ipaktudeckas padota «I'en
— MHCTPYKLHUA N0 cOOpKe KJIeTKH (Ha Oucepe miu KOHCTpyKTope)». [Ipaktuueckas paborta «Myrarus
Ha OyrepOpozae (000 OOBEKT U3 MpeAblAyIIel paboThl, T/ U3MEHEHHE WHCTPYKIUU MPUBEIET K
M3MEHEHUIO BHEIITHETO BUIa 00BEKTa).

D¢ddexT OyTHUIOYHOTO TOPIIBIILIKA U TeHEeTHYecKoe pasHoobOpasue. Uto Ttakoe reHbank? 3auem
COXPaHATh TeHETHYecKue pecypchbl pacTeHuil? (OCHOBHBIE CIOCOOBI COXPAHEHUS TE€HETHYECKUX
pecypcoB pactenwuii (ex Situ u in situ).

3nayenue pabor H.M. BaBwioBa. 3akoH TOMOJIOTUYECKUX psAnOB. LIeHTpbI
MIPOUCXOXKACHUS KYJIbTYPHBIX pacrennii  H.M. Basunosa u IL.M. JXykoBckoro.
ITpakTryeckas paborta no rpynnam «OTKyAa Ha HalIMX cTosax GpykTel/oBomu/31aKkm». OCHOBHBIE
MeTOoIbl  cenekuuu.  ['mbpuamsanus. @®opmbl  otOopa.  OCHOBHBIE

HaNpaBJICHUs CENEKIUH: YIy4llIeHUe YpPOKaHHOCTH, YCTOHYMBOCTH K OMOTHYECKHM M
abuotnueckuM ¢axtopam. [IpakTuueckas padora «BsipanuBaem ropox. Kak nposectu
CKPEILMBAHHUE y TOPOXay.
Ectb nu xu3Hbp B mpoOupke? buorexHonorus KyiabTYpHBIX pacTeHuil. MccienoBarenbckas
pabota «BelpamuBanue pacTeHH B TpoOUpKe» (MOKHO BOCIIOJIB30BATbCA — pE3yJabTaTaMu
MIPEABIAYILNX KCIIEPUMEHTOB 110 COCTABJIEHUIO MUTATEIbHBIX PACTBOPOB AJIS1 PACTEHUI).



Kak denmoBexk Moxer MoaupuIMpoBaTh pacTeHus? ['eHeTmdyeckoe peaaKTHPOBAHUE.
CoBpeMeHHbIE MOAXO0bl U JOCTH)KEHMSI T€HETUYECKOI0 pelakTUpoBaHus pacTeHui. [Ipakrmueckas
pabora «I'eHOMHbIE HOXKHHUIIBI (MoenpoBanue padboTel cuctembl CRISP-Cas).

[. Pacmumenvnas npodykuus. (8 uacoe)
Hanzemubie u noazemuble opranbsl pacreHuil. [loGer u Bugou3MeHEHHbIN NOOErpacTeHU.
CriocoObl pa3MHOKEHHUS PACTCHUH.
[Tonsatne 0  KayecTse IIPOJIYKTOB IIATaHHUS. [TpoGnembl KOHKYPEHIIUU
OTEYECTBEHHBIX NPOAYKTOB IIUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEICTBA

coxpaHeHHUs MpoayKToB nutanus. [Ipaktuyeckas padota «lIpenenbHO MOMyCTHMBIE KOHIEHTPALUU
(ITAK) 1 meTo1p1 KOHTPOIIsl 0€30MaCHOCTH PACTUTEIBHBIX MPOAYKTOB MUTAHUS.

Muxkpo3seneHb: Moie3HOCTh W TexHosorus. MccnenoBatenbckas pabora «OlieHKa KayecTBa
BBIpAIICHHOW MUKpPO3eIeH» (JIn00 CBOS, JIMOO U3 Mara3uHa).

Xumudeckudt  aHanu3 npoaykuuu. OcHOBBI  crnekTpodoTtomerpuu. [loTeHrmomeTpus.
Xpomatorpadus. Ilpaktuyeckas padota «MeTOabl OIEHKM KauyecTBa PACTUTEIHHOM MPOIYKIIUU:
XpaHEHHE W COXPAHHOCTh MUTATEIIBHBIX BEIIECTBY (110 JOCTYITHOMY 00OpY/I0BaHUIO).

UccnenoBatennckas padora «Omnpenenenne ButamuHa C METOJIOM OOpaTHOTO TUTPOBAHHS B
MJI0/1aX Ha pa3HOM CpoKe (croco0e) XpaHEeHUsD.

Monysib «buotexHosiorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozua (4 uaca)

[TonsiTe OMOTEXHOJOTHH. 3aUeM YeJIOBEKY OMOTEXHOJOTHH, B Y€M UX MPEHMYIIECTBO MEpe
XUMUYECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOIOTHHU: TPOMBIIIICHHBIE MUKPOOPTaHU3MEI,
KJICTKH W TKaHU pPAacTEHWd, J>KMBOTHBIX W 4YelIOBeKa, Ouokaranm3atopbl. [lpaktudeckass pabdoTa
«[Tpumepsl TpuMeHEHHsT OMOJIOTUIECKUX OOBEKTOB B TBOCH KHU3HI».

Ceippe uIss OMOCHHTE3a M OIICHKAa €ro OHOJIOTWYeCKOW NeHHOCTH. OCHOBHBIC UCTOYHUKU
yriepoaa, a3ota, gocdopa, MUKpodTeMeHTOB. MccienoBanne HOBBIX MCTOYHUKOB CHIPhS (BKIIIOUAS
BOIIPOCHI €ro TPEABAPUTEIBHON 00pabOTKH), pa3paboTKa HOBBIX MUTATEIBHBIX CPEl, B TOM YHCIIC
BKITIOYAIOIUX OWOCTUMYJISITOPBI M JAPYrHE JJIEMEHTHl YIPABICHUS M ONTUMH3AIMU IPOIECCOB
OnocuHTe3a. MeTo bl ONTUMH3AIMUATIUTATEIBHBIX CPEI.

2. Muxpoéuonozusa (12 uacos)

[TonoxeHne NpoKapuoOTOB B CUCTEME OpraHuyeckoro mupa. CTpoeHrnebakTepuanibHON KIETKU.
Knaccudukanus Gakrepuit. Mopdomorus Gakrepuid. IIpocTbie M CIOXKHBIE METOIbI OKpPAITUBAHUS
Oaktepuii. @uznonorus 6akTepuil: MUTaHUE, JAbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JIOMEHOM
Apxen  (PKCTpeMOHUIBHOCTh, OCOOCHHOCTH  CTpOeHUs  KieTku). JlaGoparopnas  pabora
«DukcupoBaHHble Tpenaparbl  Oakrepuil. OmpeneneHue GOpPMbI  MPEUIOKEHHBIX — KYIbTYP
MUKPOOPIraHU3MOB, HCIIONIB3YS MPOCTON MeToa okpacku» Jlaboparopnast pabora «OrmnpeneneHue Tuia
KJIETOYHOM CTEHKU METOJIOM OKpalrMBaHug 1o ['pamy» (Ipu HaMU4YUU peaKTUBOB).

MoumnouHokucinoe u cnuptoBoe Opoxkenue. Dotorpodubie U XeMOTpodHBIE OaKTEPHUH.
Kunernyeckoe omucaHue mpolecca pocta MHUKPOOPTaHHU3MOB. DKCIMOHEHIIMATbHAas MOJENb POCTa.
Kunernka rubenu wMukpoopranusmoB. Jlaboparopnas pabota «[IpuroToBnenue mnpuKU3HEHHBIX
MpernapaToB MOJOYHOKHUCIBIX OAKTEPUII».

[TaTorennsle 6akrepun. YyMHas majgoyka U 4epHas CMepTh, OOTYIU3M, CTOJOHSK, TyOepKyIies.
Hctopust 60ps0bI ¢ OakTepuanbHbIMU HHGeKkIUsIMU. JlabopaTtopHas pabora
«IToceB cmbiBa ¢ pyk Ha vamku Ilerpu». JlabopaTopHast pabora «BbiaeneHHe YHUCTOW KYJIbTYpHI
Oakrepuil. Metoa pasBeneHuil. MeTton ucTomiaromero mrpuxay. JlabopatopHas paboTa
«Mopdodonoruueckasi XapakTepPUCTHKA BBIIECICHHOW YHUCTOM KYJIbTYpBI: XapaKTePHCTUKA KOJIOHMH,
¢dopma GakTepuil, THI KJIETOYHON CTEHKUY.



BoitHa  OGeckOHEYHOCTH: AHTHOMOTHUKM TPOTUB  Oakrepuidl. MexaHW3MBI  JeHCTBHI
aHTHOMOTHKOB. MeXKIeTouHass KOMMYHUKalus Oaktepuil. UyBcTBO KBOopyMma. JlaboparopHas padota
«CpaBHEeHHE pocTa MHUKPOOPTaHM3MOB Ha 4Yamke O0e3 W ¢ J00aBieHUS aHTUOMOTHKOB)
UccnenoBatenbckas pabora «l[IoMCK  MHKpPOOPraHM3MOB  OONAJAIOIIUX  AHTAarOHUCTHYECKOMN
AKTUBHOCTBIO.

[Ipumenenune Oakrtepuil yenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a IPOJIYKTOB
MUKpOOpranu3Mamu. bakrtepuu, KOTOpble MOTYT pasjarath IUIacTHK. McciemoBarenbckas paboTa
«BbleneHne MOJIOUHOKUCIIBIX OaKTEpUH, UCCIIEI0BAHUE NXAKTUBHOCTIY.

Muxkpoopranusmbel B arpoOuorexHosnoruu. VckyccTBeHHblE —accoluanuu pacTeHH ¢
MuKpoopranusmamu. Mccnenosarensckas pabota «Bbiaenenue 0akTepuil MOJae3HbIX I PACTEHUI.

3. Dykapuomuueckue opzanuzmvl € Ouomexmonozuu (naecneevie 2pudvl, OpoICHCU,
600opocau) (12 uacos)

[1necueBbie TpUObBI MPOAYLIEHTHI OMOJIOIMUECKH aKTUBHBIX BELIECTB.

OO6mrast xapakTepUCTUKA JPOXIKEW caxapoMuileToB. Mcropus HMCMOIB30BaHUS JPOXIKEH B
TPaJMLMOHHONW OMOTEXHOJOrMU. TEeXHOJOTrMM BHUHOJENUS W XJIeOONEUYeHHs, ClelnaIu3upOBaHHbIE
pacsl apoxokei. Metabomusm aposxokeil. Peakuus cnuproBoro Oposkenus. Jlabopatophasi pabota
«[Togcuet kneTok Apoxokeld B kamepe ['opsieBay. JlaboparopHas pabota «OOHapyxeHHEe MPOIYKTOB
CIIUPTOBOTO OpOKEHHUS: STUIOBOTO CNHUpPTAa M YyIVIEKUCIOro rasa». llomyyeHue BTOPUYHBIX
MeTaboJIUTOB B Jpoxckax. [poxoku kak mpomyueHTsl OuotorumB. I[losyueHue neneBblx OEIKOB B
TPOAOKAX.

Oco0eHHOCTH BEreTaTMBHOIO U MOJIOBOTO PAa3MHOXKEHHS Yy JAPOXIKEH, 3HAaUEeHUE U3Yy4eHUs
MHUTO3a W LUTOKMHE3a Ui ONTUMH3ALMU MPOLECCOB KYJIbTUBUPOBAHMS JAPOKKEBBIX IITAMMOB,
MMOHUMAaHUs IPUYMH MMaTOT€HHOCTH APOXKKel 1 rpuloB, MOMCKaMUIIeHeH (YHTUIIUAOB U pa3paboTKu
HOBBIX JICKApCTBEHHBIX MpenapaToB. JlabopaTopHas pabota «HabmtoaeHue pa3sMHOKEHHS APOKKEBBIX
knetok». Ilpaktuueckas pabGorta «[lomyuenue TBopora M kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaxtepuit». [lpaktuueckas pabora «OCHOBHbIE BUIBI KBaca M WX XapaKTEPUCTHUKa»

«Apoxoku U MOJOYHOKHCIIbIE OaKkTepuH, MpUMEHsSEeMbIE UIS MPOU3BOJCTBA KBaca». [IpakTuueckas
pabora «CpaBHUTENbHBIN aHAIM3 Pa3BUTHUS JIPOXKKEH B adpOOHBIX W aHAIPOOHBIX YCIOBUAX.
[Ipaktnueckass pabora «MeToabpl OICHKA CBOMWCTB

XJIe00TIeKapHBIX JpoXokedl. OCOOCHHOCTH TPHUMEHEHHS IMPECCOBAHHBIX, CYHNICHBIX M WHCTAHTHBIX
nposxokei». MccnenoBarenbekas pabora «BnusHHe (U3NKO-XUMHUYECKHX (AKTOPOB Ha KavyeCTBO
OMOTEXHOJIOTMYECKOH MPOAYKIMH (KBac, Kepup, ChIp, XJIed U JIp.)».

Bogopociin  — mepcrnieKTUBHBIA  OOBEKT Ui MPOM3BOJACTBA Oe€lKa W YIJICBOJOB.
bruoTexHoNOrMYeCKHEe METOIBl OYMCTKH TBEPIBIX, KHIKAX OTXOJOB M Tra3000pa3HBIX OTXOJOB
mpou3BoJIcTB. CTouHble BOAbI. CXeMbl OUMCTKH. BHOQUIBTPHI, a3pOTEHKH, METAHTECHKH, OKCUTEHKHU.
AKTHBHBIH HWJI M BXOJSAIIME B HEr0 MHKPOOPTaHU3MBL VICIoJib30BaHHE BOJOPOCICH B OYHMCTKE
CTOYHBIX BOJ. MccnenoBatenbckas paboTa

«Bnusinue pusnko-xuMudeckux Gpakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (8 uacoe)

HacnenctBeHHOCTh M HM3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
W3menunBocTb. Bunel m3menunBocTh. [Ipaktnueckas pabota «MoaudukalmoHHas H3MEHYMBOCTb
(JIUCTBSI, UTOJIKU C OJHOTO JIEPEBA)».

I'en — maTepuanbHbIl HOCUTEIL HACJIEACTBEHHOCTH U U3MEHYMBOCTU. HyKIIEHHOBBIE KUCIIOTHI.
Jlokanu3anusi reHeTHYeCKoro Marepuana B kierke. Jlenenue knetok. Permkanus JIHK. OcHoBHas
norma MoJiekyssipaoit Ounonorun. Tpanckpunius. Tpancmsuus. Myranuu. [Ipaktuueckast pabora «I'eHn
— MHCTPYKLUS 1O cOOpKe KJIETKU (Ha Oucepe M KOHCTpyKTope)». [IpakTrueckas padota «MyTarus



Ha OyrepOpozae (000N OOBEKT M3 MpeAbIAYIIeH pabOThI, T/ W3MEHEHHE WHCTPYKIUU TPUBEIET K
M3MCHECHHIO BHEIITHETO BUIa 00BEKTa).

5. Bupyconozusa. (6 uacoe)

[lonoxeHue BUPYCOB B CUCTEME OpraHuueckoro Mupa. CTpyKTypa M XUMHUYECKHM COCTaB
BupycoB. Knaccudukamus BupycoB. Penponykuus Bupycos. [IpocMOTp AOKyMEHTaNbHOTO (QuibMa O
BHUpYCax.

Bupychl - Bo30yauTenu uHGEKIUOHHBIX Oose3Heil. OHKOBUpPYCH. bakrepuodaru: ctpoeHue,
cBoOiicTBa, mpuMeHeHme. [IpakTmueckass pabora. «Meron pasBenenuid» IlpakTtudeckas paboTa.
«TutpoBanue OakTepruoharoBy.

buonoruueckue meTo 161 00pHOBI C BUPYCaMHU.

6. I'ennas unsicenepus u Guomexnonozuu. (8 uacos)

OcHoBbl TeHHOM nHkeHepuu. Bektopa. Cneunduueckue gpepmentsl Oakrepuil. [IpakTuueckas
pabota «OHIOHYKJI€a3bl pecTpUKiIuU (paboTa ¢ HYKJICOTHIHBIMU TOCIEIO0BATEILHOCTIMU Ha
Oymare)».

buortexHonornn npoAyKIuU OENKOB B OaKTepUANbHBIX KyJIbTypax. JlOCTM)KEHHS TeHHOU
MHXEHEepUu U OMOTEXHOJIOTUH.

CRISPR/Cas — cuctema ananTUBHOTO HMMMYHHUTETa OakTepuil M apXei.

[MpakTrueckas padora «I'ennbie HOXxHUIB! - CRISPR/Cas (MmoaenupoBanue Ha 6ymare)»I' MO. Meto bt
nonydeHus I MO. Urpa-nuckyccust «Beivrpaii rpaHT Ha CO3/1aHHE

IT™MO».

7. Buomexnonozuu é scueomnosoocmee (8 uacos)

JlomecTukanysi OCHOBHBIE JOMAallHHE JKHBOTHbBIC, COBPEMEHHBIE SKCIEPUMEHTaX IO
JIOMECTUKALIUM JKUBOTHBIX (JIMCHIA, HOPKA M Jp. — SKCIEPUMEHTHl HAay4yHOU IIKOJIBI aKaJeMHuKa
bensesa). [luckyccus «J/lomecTukamnusi, Bce JU PAacTeHUS U KUBOTHBIE, KOTOpBIE >KMBYT PSIOM C
YeJI0BEKOM UM OJIOMAITHUBaOTCsA? MOKHO JIM CUUTATh TapakaHa OJIOMAITHEHHBIM KHUBOTHBIM 7.

CoBpeMeHHBIE METOJbl B KMBOTHOBOJICTBE: TpAHCIUIAHTALlMs HMOPUOHOB, XHUMEpHbBIE
KUBOTHbIE, KJIOHUpoBaHue. [IpakTuyeckass paboTa «MeToIuka KIOHHPOBaHUSA (MOACTUPOBAHUE HA
Oymare).

OcHoBHbIE 00JI€3HH >KMBOTHBIX M POJb MATOTEHHBIX MHUKPOOPIaHM3MOB M MapasuToB B
pa3BUTUU 3a00JI€BaHUI JOMAaIIHUX >KUBOTHBIX U OCHOBHBIX Mepax OOpHObI C HUMH; POJIb MOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHusme >KMBOTHBIX. [lonoxkutensHoe u 1M0O0YHOE (OTpPHUIATENHHOE)
BO3JICHICTBUU aHTUOMOTHUKOB Ha OPraHU3M B XOJ€ JEUEHUS )KMBOTHBIX; LIEJIH U 3aJa4d BETEpUHAPUHU.
buortexnonorust kopMmoBbIX mpemnaparoB. [Ipaktuyeckas padora «CocTaBieHue palroHa MUTAHHUS
KUBOTHOTO, pacdeT pacxoJoB Ha coiepxaHue». lMccinemoBarenbckas pabora «OlieHKa KauecTBa
MOJIOYHOUTIPOTYKILIUW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOIbl cenekuuu. ['ubpunuzamus. Popmbl oT60pa. OCHOBHBIE HAINpPaBICHUS
CEeNIeKIUM: yIy4llIeHHE YPOXKaWHOCTH, YCTOWYMBOCTH K OMOTHYECKHMM U aOMOTHYECKUM (haKTopam.
ITpakTtnyeckas pabota «Beipamusaem ropox. Kak npoBectu ckpeuiBaHue y Topoxay.

OCHOBHBIE TOJXOJbI CENIEKIUU U OMOTEXHOJOIMH KYJIbTYpHBIX pacTeHud, I'mOpuansanus,
OTJajieHHass TUOpHIM3alus, MCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopmalus, MyTareHes,
reHeTuueckoe pepakrupoBanue). Mcropus cenexiun BPoccuu u Mupe, HCTOpUS pa3BUTHUS BaXKHEHIIINX
COPTOB KYJIbTYPHBIX PaCTEHUH.

Kak uvenoBek Moxxer moauduuupoBarh pacteHus? ['eHHas MH)KeHepusi pacteHuil: Uto Takoe



reHeTHYecKass MH)KeHepusi pacTeHuid. TpaHcrennele pacteHus. Meroasl momyudeHus. OOpazoBaHue
omyxoiei y pactenmil. ArpoOakrepuanbHas Tpanchopmarms: Ti-mmasmunel. [ensr  T-JTHK.
MonekynsipHO-TeHEeTUYeCKUe  MeXaHW3Mbl  TpaHcopmanuu. ['eHeTHueckoe pemakTHpOBAaHUE.
CoBpeMeHHbIE NOX0bl U JOCTHKEHUSI I€HETUUYECKOTO pPEeNaKTUpOBaHMs pacTeHui. [Ipaktmueckas
pabota

«["eHOMHBIE HOXKHHUIIBI (MOIeupoBanue paboTel cucrembl CRISP-Cas).

Ectp nu  xu3sHp B 1npoOupke? bBHOTEXHOJOrMS KyJIbTYPHBIX PpacTEHHI.
Hccnenosatenbckass paboTta «BblpamuBaHue pacTeHud B NpoOUpKEe (MOKHO BOCHOJIB30BATHCS
pe3yiapTaTaMu MPEeAbIAYIIMX AKCHEPUMEHTOB IO COCTaBJIEHUIO IHUTATEIbHBIX pPAacTBOPOB JUId
pacTeHuit)».

Moayab «MosekyasipHble 0CHOBBI (pu3H0JI0THN U (papMakogorum» 9 KJacce
(68 uaco)

1. @usuonozuueckaa xumus. (20 uacos)

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AktuBHbIe popMbI KUCIOpOIa, UX
MIOJIy4eHHUE, HEUTPAIA3ALU.

MakpoaeMeHThI: TIPOIICHT COJIePKaHusI B OPTaHU3Me, BBITIOJIHIeMas (PYHKIIHUS, COJEP)KaHUE B
npoaykrax mutaHusa. Ca2+ - cBs3pIBaronue OCNKH, JICTIOHHPOBAHHE KAJBIUS, PETYISIHS YPOBHS
KaJIbIMsI B OpPraHW3Me: TOPMOHBI MOYeK. Mg — cTpoeHHe XJIopoduiiia, ero akTUBAIMS COJHEYHOU
SHEPIrUeH.

MuKposIeMEHTHI: B KaKUX MOJIEKYJIaX COJEPKaTCs, BBHIMOJHsAEMass (YHKIIUS, COACpKAHUE B
npoaykTax nutaHus. [locnmeacTBus mepeao3upoBKM MHKpOdJIeMeHTaMu. Fe — ycBanBaemble THIIBI
COCIMHEHMH Jkee3a. [ eMonmpoTenHbl, reMOIMaHuH, TUTOXPOMBL. CU — YCBOCHHE M TPAHCIIOPT MEIH.
benku, copepxamme wmeab. Ilatonormyeckwe cuHapoMbl MeHke W BuiabcoHa, CBSI3aHHBIE C
MeTadOIM3MOM MEIH.

Tokcuunbie 31eMeHThI [lepuoandeckoi cucTeMsl i opranu3Ma. BinsiHue HegocTaTka Makpo
Y MHUKPODJIEMEHTOB Ha JKUBBIC OPTraHU3MBI.

HccnenoBatenbckas padota «KonaudecTBeHHass OIEHKA COJEpKaHUS MHUKPOIJIEMEHTOB WIIH
BUTAMHUHOB B MHUIIIEBBIX MTPOTYKTAX)

Kupsl. 3a0osieBaHus YeIOBEKa, CBSI3aHHBIC C HAPYIICHUSMH >KMPOBOTO OOMEHa.
JucnunuaemMun.

VYrineBoapl. 3a0o0jieBaHUs 4YEJIOBEKAa, CBS3aHHBIC C HAPYHICHUSIMHU YIJIEBOJHOTO OOMEHA.
CaxapHnblii 1uader.

benku. Ctpoenue. 3abosieBaHusl yelOBEKa, CBSA3aHHbBIE C HAPYHICHUSIMH OEIKOBOTO OOMEHA.
Oynkuun OenkoB. DepmeHtsl. Mexanusm  geiictBus. Kiaccel  (pepMEHTAaTHUBHBIX —pEaKIUil.
Kodepmentsl. [lpaktuueckoe 3ansitue «KadecTBeHHBbIE peaklMd HAa OPraHUYECKHUE MOJIEKYIbD».
[Ipaktnueckoe 3ansatue «Jlenarypauus OenkoB» Ilpaktuyeckoe 3anstue «M3ydeHHEe aKTHUBHOCTHU
aMHJIa3bI».

Butamunbl xupopacTBopuMble, BOJOpacTBOpuUMbIe. [IpeBpallieHne BUTaMHUHOB B AKTHBHBIC
(dhopmMbI KOEpPMEHTOB. ABUTAMHHO3HI.

OcHOBHBIE THIBI METa0OIMYECKUX peakiuii. buosneprernyeckue npoiecchl. ['nukonu3. Hukn
Kpebca. Llemp mepeHoca »mekTpoHOB. OKHCIEHHE >KHPHBIX KuciaoT. Karabanmu3m aMUHOKHCIOT.
I'mokoneorene3. CuHTe3 yriaeBoJOB, OenkoB, KUpOB. Merabonutudyeckue 3a00JeBaHMUS.
[IpakTueckoe 3anatue «Peiienne 3agad Ha YHEPTETUYECKUN OOMEH.

Knerka. Ilonstue memOpanbl. @yHKiuu MeMOpaH. Buniel TpancnopTa B KIETKY.

MeM6paHHLIC OpraHOUAbI. 3a00JieBaHUs CBSI3aHHBIE C HapyHniCcHUCM pa60TBI MeM6paHHBIX OpraHeii,
00JIE3HH HAKOIUICHMS. THIIBI KOHTAKTOB MCKAY KJIeTKaMH. SHaYCHUE MEKKICTOUHOMN KOMMYHUKallUA
U 310pOBbA OpraHru3Ma. HpaKTI/I‘IeCKOEBaHSITI/Ie ((I[I/IaJII/B (KJ'ICTO‘-IKa Tpay6e)».



SAnpo. VYpoBHM  yNAaKOBKM  XpOMaTWHA.  XPOMOCOMHBIE  TEPPUTOPHH.
HememOpanHbie OpraHoupl.

2. Monexynapnas 6uonozus. (20 uacos)

OcHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHONU OMOJIOTHH.

Hyxneunnosblie kuciaotel. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTuueckas padora
«Boinenenune JIHK u3 OGanana». [lpaktuueckas pabora «Mogens JIHK-opurammy». Ilpaktuueckas
pabota «Omnpenenenne kadectsa npenaparos JJHK ¢ momomipro criektpodoromerpum» (pu HATHIUN
o0opymoBaHus).

MatpuuHble cuHTE3bl. Peruinkanusi — 0OCHOBa KJIETOYHOIO JieneHus. [IpuHIMIbI peruKam.
[Ipaktuyeckas pabora «PermmkaruBHas MammHa (Urpa-aeMoHcTpamus)». IIpakrndeckas paboTa
«IIP (mogenb amrundukaius Ha Oymare)y.

Myranuu. Yto BbemBbBaeT wu3MeHeHus B crpoeHnn JHK. IlpuHnmnsl penapanun.

Tpanckpunius. [Ipakruueckast padora «Cumaa mpoMOTOpay.

I'enernueckuit kon. Ilpaktuueckass paOorta «PemieHue 3amad Ha TE€HETHMYECKUN KO
Tpancnsamus. [Ipaktudeckas padota «DoaauHT OEIKOBY.

Opranuzanus reHoMa BUpycoB IIpoTHBOBUpYCHBIE CPENCTBA, MEXaHU3MBbI X JAEHCTBHUS.

Opranuzanus reHoMa OakTepuit AHTHOaKTEepUaIHHBIE Mpenaparsl.
Uccnenosatenbckas pabora «PacnpocTpaHeHrne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranusanus
reHoma dykapuoTr ['eHOoMHOe pemaktupoBanue. IIpakTudeckas pabora «PaboTa B COBpEeMEHHBIX
reHeTuueckux 0azax manubix. [IpoBenenue In silico

aHaJIM3a MOCJICI0OBATSIBHOCTEH T€HOBY.

3. ®apmaxonozua (28 uacos)

[Tonsitne o nexapcrBax. [IpuHIMIBI MOAXOJa K TMOUCKY HOBBIX JIEKAPCTBEHHBIX CPEJNICTB.
Ckpununr u ero wMertonsl. HccnemoBarenbckas paboTra «IKCIEPUMEHTHI IO  OMPENEICHUIO
TOKCUYHOCTH BEIIECTB HA apTEMUTUSIXY.

[Tytn BBenenus JIC. dapMakoKMHETHKA JICKAPCTBEHHBIX BemlecTB. BcackiBanue (abcopOims)
nekapcTB. OCHOBHBIE MEXaHU3Mbl BcachblBaHUS. TpaHCHOPT JIeKapCTBEHHBIX BellecTB. ['eHbl U Oenku
nepBoii  ¢aspl Omorpancpopmarmu. IlyTu BbIBeleHUS JI€KapcTB U3 OpraHu3Ma. OKCKpeluus u
anuMuHanua. ['eHsl u Oenku BTOpoi (aszel OnoTpanchopmanu. PapmakoguHamuka. ['maBHOE U
mo60YHOE, pe30pOTUBHOE U MECTHOE, IIPSIMOE, HETIPSIMOE U PeIIEKTOPHOE IeHCTBHE.

Buner B3aumopeiictBus yiekapcTB. CHHEPru3M M aHTarOHW3M MPU COBMECTHOM
NEMCTBUM JIEKAPCTBEHHBIX BEIIECTB, X PA3HOBUTHOCTH.

TpancMeMOpaHHbIil curHAIMHT. THUOBL KIETOYHBIX pelentopoB. MemOpaHHbIE: HOHHBIC
KaHaJbl, KaTAIUTUYECKUE U COMpsbKeHHbIe ¢ G-0enkaMu; BHYTPUKIETOYHbBIC: IUTOIIA3MATUYECKUE U
saepHble. MeXaHU3Mbl JHraHI-pelenToOpHOro B3auMoaencTBusA. CeNeKTUBHOCTh (M30UPaTEeNbHOCTD)
NEUCTBUS, CBSI3b «XUMUYECKAsi CTPYKTYypa — (hapMaKoJIOruuecKkas akTUBHOCTh BEILIECTBY.

dapMaKoJIOrH4eCcKOn MOYISIUU CUHANTHYECKOM XOJIMHEPrUueCcKOn neperavm.
MounekynapHbelii MeXaHU3M JeHCTBUS M (papmakosoruueckue cBoiictBa M- XOJWHOOJIOKATOPOB,
TaHTTHOOIOKAaTOPOB U KypapemoJoOHbIX cpeactB. dapmakoiiornyeckass peryasius aKTUBHOCTH
aJIpeHePrUYeCcKOro CUHarca. AIJPeHOMUMETUKHU, aJApEeHOOIOKATOPhI, CUMIATONUTHKU. [IpakTuyeckas
pabota
«BnusHue aapeHanHa Ha cep/iedHble COKpalieHus (IporpaMMHOe 00ecrieueHne)».

MounekynspHasi (papMakoJIOTusi AHTHAJUIEPITUYECKUX CPEICTB. [ MCTaMUHOBBIE PEIENTOPHI:
TUTBI, MOJIEKYNspHas opranu3anusa. CTaOuau3aropbl MeMOpaH TY4YHBIX KIETOK: MOJEKYISPHBIN
MEXaHU3M JIEUCTBUSA, OCOOCHHOCTH KIMHHYECKOTO TPUMEHEHHs, TOUYKH TMPUIOKEHUS IEeHCTBUS
WHTUOUTOPOB JIUIMTUTHBIX METUATOPOB.



MexaHusM JEHCTBUS U NPUMEHEHME IIPENaparoB, CTUMYJIHUPYIOLIUX MPOLECChl UMMYHUTETA.
@apmMakoIOruyeckas XapakTEpPUCTHKA  MHTEPJIICMKMHOB:  IOJIY4€HHE, MEXaHHU3M  JCUCTBUS,
npuMeHenre. OCHOBBI  MAaTO(QHU3UOJIOTMU  OCTPO(A30BOTO  OTBETA, MEAWAIMS  BOCIAJICHHUS.
MonexkyJasspHbII ~ MEXaHU3M  IPOTHBOBOCHAIUTEIBHOTO  JEHUCTBHUS  TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX IPOTUBOBOCHAINTENbHBIX cpeacTB. [lpaktuueckass paborta «l'ncrosnornueckue
IpenapaTbl UIMMYHHOM CUCTEMBD».

IlonaTne o Hapko3e W HapKO3HBIX mnpenaparax. KIeTOYUHBII W HEPBHBIM HApPKO3.
dapmakoIoruyecKas XapakTepUCTHUKAa OTIENBbHBIX T'PYNI HAapKO3HBIX cpelacTs. [locimenoBaTenbHOCTD
NENCTBUS Ha IEHTpalIbHYIO cucTemy. [lpakTtuueckas padora
«I'ucronornyeckue npenaparsl HEPBHOW CHCTEMBD.

®duznonornyeckuil cox; (assl cHa. Buapl Hapymienuii cHa [loHsTHe 0 MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax (FMIMHOTHKAX).

MounekynspHbele acnekThl Houuuenuuud. OnuaTtHble penenTopbl, WX THUIIBL
DOHKe(anuHbl ¥ 3HIOPPHUHBI - SHAOTCHHbIE JIMTaH bl OITMATHBIX PELIENITOPOB.

AHTUIICUXOTHYECKOE JEWUCTBHE, BIMSHME Ha (QYHKIMIO OSKCTpamUpaMUIHOM CHCTEMBI,
SMOIIMOHANBHYIO c(epy, PpBOTHBIM IIEHTp, apTepualbHOE JaBJICHHE, LEHTP TEPMOPEryIALUU.
MoutekynspHble MEXaHU3MBbI ACUCTBUS HEHPOJIENTUKOB, BIUSHUE HA A0(aMHUHOBBIE, CEPOTOHUHOBBIE,
aJip€HO- U TMCTAMHMHOBBIE PElENTOphl, UX JCHCTBUE HA KJIETOYHbIE MEMOpaHbI, Ha JAECTIOHHUPOBAHHE
TKaHEBBIX MOHOAMUHOB. [loTeHIMan- 3aBUCHMbIE HATPUEBBIE KaHAJIbl KaK MUILIEHH JIEHCTBUS MECTHBIX
aHecTeTUKoB. CrocoObl MHTMOMPOBAaHUS TOTEHIMAI-3aBUCHUMbBIX HATPHEBBIX KAaHAJIOB MECTHBIMU
aHecretukamu. [lpaktuueckas pabGota «Kapra skcnpeccuu [10(aMUHOBBIX U CEPOTOHHHOBBIX
penentopoB B Mo3re meimei». MccnenoBarensckas padorta «I[loBeneHueckne TeCThl Ha

pBIOKax Danio  rario.  Caetmo-TeMHast Kamepay. HccnenoBaTenbekas pabota
«IToBenenueckne TecThl Ha pbiOKax Danio rario. OtkpbeiToe mose». MccnemoBarenbckas padora
«[ToBenenueckue TecTsl Ha priOKax Danio rario. CraiiHoe oBeaeHUEY.

Moayab «MosieKyJIsipHbIe 0CHOBBI ceJieKium» 9 kiaace (68 yaca)

1. Monexynapnaa ouonozus. (20 uacos)

OcHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHONU OMOJIOTHH.

HyxneunnoBsie kuciaotel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTuueckas padora
«Boinenenne JIHK w3 OGanana». Ilpakrtuueckas pabora «Mogenb JIHK-opurammy». Ilpaktuueckas
pabota «Onpenenenue kadectBa npemnaparoB JJHK ¢ nmomomibiocnektpodoTomerpum» (Ipu HATUYUH
o0opynoBaHus).

MatpuuHbie cuHTEe3bl. Peruukanusi — OCHOBa KIETOYHOTO JieieHus. [IpUHIUIBI perinKalim.
[IpakTnueckas pabota «PerunkaruBHas MamuHa (Urpa-aeMoHcTparus)». I[lpaktuueckas pabota
«[1P (Mmogens amrunpukanus Ha Oymare).

Myrauun. Yto BbebiBaeT u3MeHenus B crpoeHud JHK. IlpuHuunsl penapauuu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiia mpoMOTOpay.

I'enetnueckuit kon. IlpakTuueckas pabota «PemieHue 3agay Ha TEHETHYECKUH KO
Tpancnsamus. [Ipaktuyeckas padota «DonaIuHT OENKOBY.

Opranuszanus reHoma BUpycoB [IpoTuBOBHpYyCHBIE CPEACTBA, MEXaHU3MbI UX IEUCTBUSL.

Opranuzanus reHoMa 6aktepuii AHTHOaKTepUanbHble npenapatsl. McciaenoBarenbckas padboTa
«PacmpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit» Opranu3zaiiys reHomMa 3ykapruot ['eHoMHOe
penaktupoBanue. [Ipaktuueckas pabota
«Pabota B COBpeMEHHBIX TreHeTHYeckux Oazax naHHbIX. IlpoBemenue In silico anamusa
MOCJIEI0BATENIbHOCTEN TEHOBY.

2. Monexynapusie ocnoewl zenemuxu (20 uacos)



[Ipenmer reneruku. Kparkas ncropus pasBUTHS IPEICTABICHUS O HACIEACTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacutb kota. Yto takoe npusHak? IlyTh OT reHa 1o npu3Haka.
Myranuu. Amnenu. ['etepo3urotsl 1 roMo3urotsl. JloMHHaHTHBIE U peliecCUBHbIE ajuienu. PoseBas
urpa «Amenu». MccnenoBarenbckuii mpoekT MyrareHHbIe (paKTOPBI.

I'ensl cTposT opranm3M. BxiodeHne M BBIKIIIOUEHHE OOJbIIOro Habopa reHoB. Kak KieTku
MMOHUMAIOT, KaKue TeHbl JOJDKHBI padortath. PoneBas urpa «Cynpba kiaeTkuy. ['eHbI-TIepexitouaTen.
[IpaxTnueckoe 3agaHue «AJTOPUTMBI ISl KIIETOK.

JluckpeTHOE HaclleJOBaHUE NMPU3HAKOB. 3aKOHbI MeHJens: OJUH I'eH - OJUH npu3Hak. Cxema
CKpEIllMBaHUs. 3aKOH eIuHooOpaszusi ruOpuaoB mepBoro mnokoJsieHus. [IpakTuueckoe 3anaHue
«EnumHOOOpasue mepBOro MOKOJICHUS». 3aKOH paCIICTICHHUS

MpU3HAaKa BO BTOpOM TokojeHuH. [IpakTuueckoe 3amanue «PaciierieHne BO BTOPOMITOKOJICHUN.
UccnenoBatenbekuit mpoekT «3akoHbl ['. MeHaens B SKCIEpUMEHTE.
3akoHbl MeHiensi: HeCKOJBKO TE€HOB - HECKOJIBKO MPU3HAKOB. JIUruOpuaHoecKpenMBaHme.
HezaBucumoe pacxoxeHue XpPOMOCOM. [IpakTuueckoe 3aJJaHue
«Pemerka Ilenneray. CrieniieHHOE HacIeI0BaHHUE.
B3aumoneiictBue reHoB. AuienbHOe W HeawienbHoe. [IpakTudeckoe 3aHsITHE
«B3aumoericTBUS TEHOB (MOJICIMPOBAHNE CHHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)» Omnpeaenenue

nosa. [lonoBeie xpomocoMmel. Camirsl U caMku. Brusinue hakTopoB okpyxaroren Cpelbl.
XpOMOCOMHOE OmpeesieHue nona. [losoBbIE  XPOMOCOMBI.
[IpakTrueckoe 3ajaHHe «Hacnenosanme, CLIEIUICHHOE C  TIOJIOMY. [TpobGnema

JOTIOJTHUTENBHOM X-XpOMOCOMBI Y JKEHIIUH. TpEeXIBETHBIE KOIIKH.

3. Monexynapusie ocnoent cenexuyuu (28 uacoe)

I'ensl B momynsmusax: Benukoe paBHoBecue. [lomymsmusa. YacToTsl BCTpeyaeMOCTH IPU3HAKA U
amtens. YpaBHeHue Xapau-BaitnOepra. IIpaktudeckoe 3amanme «YacToThl ajuieneil, TeHOTHIIOB U
(dhenoTumnoBy. MccnenoBarenbCKuili MPOEKT «AHAIN3 TE€HETUYECKON CTPYKTYPHI MOMYJISINHN (HA OCHOBE
3aKoHa Xapau-Baitaeepra)y.

[lonmynsiuu MEHSIIOTCS: YUCIEHHOCTbh, MHIrpauus U BbIOOp cympyra. dakTopsl, KOTOphIE
BBIBOJST MOMYJIALIMIO U3 paBHOBecusi Xapnau-BaiinOepra. YucnenHocts nomynsuuu. PoneBas wurpa
«IddexT ocHoBarenss». PoseBas urpa «ddext OyrbuiouHoro ropisiikay. Jpeid reros. Myranum.
Hecnyuaiinoe ckpemuBanue. M3omsmus.

[Tonmynsiuy MEHSIIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JIeHCTBUSL €CTECTBEHHOrOo OTOOpa.
JIBwxkymuii or6op. PoneBas urpa «EctecTBeHHBII 0TOOP.

MonaudukanronHass HU3MEHUYUBOCTh. CTaTUCTHUECKHE OCOOCHHOCTH MOJU(DUKAIMOHHON
n3MeHunBocTH. MccnenoBarenbckue paboThl «MoaudukalmoHHasT H3MEHYMBOCTh pPACTEHUN B
mpeJienax Ballero MecTa KUTeIbCTBaY.

HacnenoBanme komuuecTBeHHBbIX mpu3HakoB. KonudectBennole mpusHaku. CpenoBas
W3MEHUYUBOCTh npusHaka. Koadduiment Haciemxyemoctu npusHaka. OtBer Ha oTO0p. [lonck renos
KOJIMYECTBEHHBIX MpU3HaKoB. OmHoHykIeoTuaHsie BapuaHThl reHoB. JJHK-uun. ITomnorenomubIit
aHaJIM3 acColMalU.

«Owmb1» Hag reHomoM. [loctreHoMHas spa. O6patHast reHeTHKa. «OMUKCHBIE» HCCIIEI0BaHUS.
[Tpoteom, merabonoM. [IpakTuueckoe 3a1anue « ATPOHOMBDY.

JlomecTuKanuss U LEHTPbl T€HEeTHYeCcKOoro paszHooOpasus. [loucku pacreHuit c
«XOPOIIUMMY» TPU3HAKAMU JJIs yenoBeKa. LIeHTphl reHeTHueckoro pazHoooOpasus. Hukonait MiBanoBuu
Bapunos. Cenekuus. KomOunannonnas u rubpunnas cenekmus. ['ereposuc. [IpakTudeckoe 3ananue
«"omonornveckue psabl HACIEACTBEHHON N3MEHUNBOCTI.

COXpaHI/ITL U U3YYUTH I'CHBI, YTOOBI MCHSTH 6YILYU_I€€. Kak MMpaBUJILHO XpPaHHUTb

reHbl. Komiekiuy reHeTH4eckux pecypcoB pacTeHui. [IpakTHKyM W/WIIM MCCIe0BAaTEIbCKUN MPOEKT



«MeTopl KyJIbTUBUPOBAHUS IN VILr0 Ui COXpaHEHUS T'CHETHYECKUX PECYpPCOB PACTCHHH W IS
YCKOPEHHOM CENEKLIHMN.

['eHeTnueckue LEeHTPHI B Hallel crpaHe. 1€ 3aHUMArOTCsl TEHETUKOM U TEHOMUKOM T HYXK]T
CEIIbCKOI'0 XO3SICTBA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
KYPCA BHEYPOYHOM JESTEJbHOCTH

3aHATHS B paMKaxX NpOrpaMMbI HAmpaBiICHBl Ha OOECICUCHUE JIOCTHIKCHHS MIKOJIbHHKAMU
CIIETYIOIINX JIMIHOCTHBIX, METAPEAMETHBIX U TTPEIMETHBIX00PAa30BaTECILHBIX PE3YIIBTATOB.
JInYyHOCTHBIE pPe3yJIbTAThI:

B cghepe epadsicoanckoeo eocnumanusii TOTOBHOCTH K KOHCTPYKTUBHOW COBMECTHOM
JESITETLHOCTH TIPU BBIITOJIHEHUU WCCIEAOBAHUNA M TPOCKTOB, CTPEMJICHHE K B3aMMOIMOHHMAHHUIO W
B3aMMOIIOMOIITH.

B cgepe nampuomuueckoco e6ocnumanus: OTHOIICHHE K OHWOJIOTMM KakK K Ba)XHOU
COCTABIISIONIEH KYJIBTYPBI, TOPJOCTh 3a BKJIAJl POCCUHCKHUX U COBETCKHX YYEHBIX BPa3BUTHE MUPOBOM
OMOJIOTUYECKON HAyKH.

B cgepe Oyxosno-Hpaecmeennoco eocnumaHus; TOTOBHOCTb OLIEHUBATh IIOBEICHHE U
MOCTYIIKA C TIO3WUIIUU HPABCTBEHHBIX HOPM W HOPM JKOJIOTHYECKOW KYJIbTYphI; ITOHUMaHHUE
3HAYUMOCTH HPABCTBEHHOTO acTeKTa JICATEIIPHOCTH YeJI0BeKa B MEAUIIMHE U OWOJIOTHH.

B cgepe scmemuueckoeo 6ocnumanus: TOHWUMaHUE poJin OWONOTHU B (HOPMHUPOBAHHUH
ACTETHUYECKOU KYIbTYPHI TUIHOCTH.

B cgepe ¢usuueckoco socnumanus, opmuposanus Kyaibmypol 300p08bs U IMOYUOHAILHOSO
Onazononyyus: OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/I0pPOBBIO M YCTAaHOBKA Ha 3[I0pOBBIM 00pa3
U3HU (3A0pPOBOE MUTAHUE, COOTIOCHNE TUTUEHNYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM
3aHSATUA M OTHAbIXa, PEryjspHas (Qu3uyeckas aKTUBHOCTB); OCO3HAHUE TMOCJIEICTBUNH U HENpUATHE
BpPEIHBIX TPUBBIYCK (YIMOTPEOJICHUE aTKOTroJIs, HAPKOTHUKOB, KYpeHHE) W HWHBIX (opM Bpema ist
(U3MYECKOTO U MCUXUYECKOTO 370POBbsI; COOMIOIEHNE MPaBUil OE€30MaCHOCTH, B TOM YHCIIE HABBIKU
0€30MacHOTO MOBEACHUS B MPUPOTHON cpese; chOPMUPOBAHHOCTh HaBbIKa pedIeKCHH, YIpaBIICHUE
CcOOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM.

B cgpepe mpyoosozco eéocnumamnus: aKTUBHOE ydacTUE B PEIICHMHM NPAKTHUECKUX 3a4ady (B
pamMKax ceMbH, HIKOJIbI, TOPOJa, Kpasi) OMOJIOTMYECKOM U 9KOJIOTMYECKON HalpaBJIEHHOCTH, HHTEPEC K
MPAKTUYECKOMY U3yUYEHHIO Tpodeccuil, CBA3aHHBIX C OMOJIOTHEH.

B cgpepe sxonocuueckoeo eocnumanus: opueHTalMs HA MPUMEHEHHE OMOJIOTHYECKUX 3HAHUUN
MIPH pEIICHUH 33/1a4 B 00JIACTH OKPYXKAIOIIEH Cpe/bl; 0CO3HAHME IKOJIOTHUECKUX MPOOIeM U MyTeil ux
pELIeHUS; TOTOBHOCTD K YYaCTHIO B IPAKTUUYECKOUICSITENFHOCTH SKOJIOTMUECKON HAPaBIEHHOCTH.

B cghepe nonumanus yemnocmu nayumoeo nosmanus: OPUEHTALMSI HA COBPEMEHHYIO CHUCTEMY
HAyYHBIX MPEJICTABICHUNH 00 OCHOBHBIX OMOJIOTMYECKMX3aKOHOMEPHOCTAX, B3aUMOCBS3AX YEJIOBEKa C
MPUPOJHON U COLMAIBLHOM Cpenoi;

MOHUMAaHHE POJIU OUOJOTHYECKOW Hayku B (OPMHUPOBAHHUU HAYYHOTO MHUPOBO33PEHUS; Pa3BUTHE
Hay4yHOUW /r0003HATEIHHOCTH, HHTEpeca K OHOJOTHYEeCKOW HayKe, HaBBIKOB HCCIIEIOBATEIbCKOMN
JIeSATEIIbHOCTH.

B cghepe aoanmayuu x usmensroOwuMCs YCI08UAM COYUANBHOU U NPUPOOHOU Cpeobl:
aJieKBaTHasl OIIEHKa W3MEHSIOIIUXCS YCIOBHIA; MPUHATHE pelieHus (MHIUBUIYyalbHOE, B TPYIINE) B
M3MEHSIIOIIMXCS YCIOBHUSIX Ha OCHOBAHMM aHalM3a OHOJIOTWYECKOW WH(pOpMaluu; IIIaHUPOBAHUE
JeficTBUil B HOBOW CHUTYyalldd Ha OCHOBAaHUH 3HAHHI OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHbIe pe3yJabTaThbI:

B cghepe o6radenus ynusepcanvHuimu yueOHbIMU NOZHABAMENbHBIMU OCUCTNEUAMU:
ba3oBnle Jornyueckre ASMCTBUS:




BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKK OMOJIOTUYECKIX OOBEKTOB (SIBICHUH);

yCTaHaBIIMBATh CYLIECTBEHHBIN NMPU3HAK KIacCU(PUKAIUN OHOJOTMYECKHX O0BEKTOB (SBICHH,
MPOIIECCOB), OCHOBAHMS 1l 000OIICHUS M CPABHEHUS, KPUTEPUHU IIPOBOAMMOTO aHAIIN3A;

¢ y4€TOM NPEI0KEHHON OMOJIOTMUECKOH 3a]jau BbISABIATh 3aKOHOMEPHOCTH U IIPOTHUBOPEUMSI
B paccMmaTpuBaeMbIX (aKTax W HaOMIOACHMAX; TMpeiaraTb KPUTEPHUH JJIsl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

BBISABJIATDH I[e(bI/IIII/ITI)I I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI>IX AJid pCIICHUA MOCTaBJICHHOM
3ajauy;

BBIABJIATE INIPHUYUHHO-CICACTBCHHBLIC CBA3UM IIpU HU3Y4YCHUU OMOJIOTHYECKUX SIBICHHUH U
IIpOLECCOB; JAcJIaTh BBIBOIbI C HCIIOJIB30BaHUEM ACAYKTHBHBIX u HUHAYKTHUBHBIX
YMO3aKIIOYEHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH, GOPMYIUPOBATh TUIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITENIbHO BbIOMpaTh Croco0 pelieHus ydyeOHOW OMOJIOrM4ecKol 3anauu (CpaBHHMBATh
HECKOJIbKO BapUaHTOB pEIlIeHUs, BbIOWpaTh Harboee MoAXOIAIINI ¢ yUETOM CaMOCTOSITENBHO
BBIJICTIEHHBIX KPUTEPHUEB).

bazoBrie Bcclief0BaTEIbCKIE ICHCTBUS

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCHe)IOBaTeJ'II)CKI/Iﬁ HHCTPYMCHT ITO3HAHUA,;

dhopmMyaupOBaTh BOMPOCH, (GUKCHPYIOIIUE pPa3phlB MEXIY pPEATbHBIM H JKEIaTeIbHBIM
COCTOSIHUEM CHUTYaIliu, 00BHEKTa, 1 CAMOCTOSATEIFHO YCTaHABJIMBATH UCKOMOE M JIAHHOE;

¢bopMHpoBaTh TUNOTE3y OO0 HMCTUHHOCTU COOCTBEHHBIX CY)KJECHUU, apryMEHTHPOBATH CBOIO
MTO3UIINI0, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEJIBHO  COCTABICHHOMY IUIaHy HaONIO/EeHWe, HECIOKHBINA
OMOJIOTMYECKHI SKCIIEPUMEHT, HEOOJIBIIOE WCCIAEAOBAaHUE MO YCTAHOBJIEHUIO OCOOECHHOCTEH
OurosIorMuecKoro o0beKkTa (TIporecca) H3ydeHusl,

MIPUIMHHO-CIICJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOTHUECKIX 0OBEKTOB MEXKTy COOOI;

OIICHUBAaThb Ha TPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POpPMAIUIO, TMOJYYEHHYI0 B XOJE
HaOJIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIIBHO (DOPMYJIMpOBaTh OOOOLICHUS W BBIBOJABI IO pPe3yjbTaTaM IPOBEIEHHOIO
HAOJIOJICHUS, SKCIICPUMEHTA, BJIAJICTh HHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH TMOJYYCHHBIX
BBLIBOJIOB H 000O0ILIEHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHICe pPa3BUTHE OHOJOTHYECKMX TIPOIECCOB U HX
MOCJICJICTBUSL B aHAJIOTMYHBIX MJIM CXOJHBIX CUTYAIllHSX, a TAK)KE BBIJIBUIaTh MPEIAIOI0KCHHS
00 WX pa3BUTHUHU B HOBBIX YCIOBHUAX H KOHTEKCTaX.

PaGora ¢ nuadopmanueii:

MPUMEHSITh PpPa3M4YHble METOJbl, HMHCTPYMEHTHl M 3alpochl MpPU TMOHCKE U OTOOpe
Ouonornueckor HHPpOPMAIMK WIH JAHHBIX U3 UCTOUYHUKOB C YYETOM MPEUIOKEHHON yueOHOU
OMOJIOTMYECKOH 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH OHUOIOTUYECKYIO
nH(OPMALIHIO Pa3INYHbIX BUIOB U (JOPM MPEICTABICHHUS;

HaXOJIUTh CXOJHbIE apryMEHTHI (IIOJITBEP KIAIOIINE UM ONPOBEPraroIife OJHY UTY K€ HJIEIO,
BEPCHIO) B pa3IMYHbIX HH(POPMALIMOHHBIX UCTOUHUKAX;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAJIbHYIO (GOpMy TpejacTaBieHUs HHGOpMALMM U
WUTIOCTPUPOBATH pelllaeMble 3aJjaull HECJIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOM rpaduKoi u
UX KOMOWHAIUSMU;

OLICHUBATh HAAEKHOCTh OMUOJNIOTHYECKON HH(OpMAIMK 1O KPUTEPUAM, MPEATIOKEHHBIM
yUUTEIeM UM c(hOpMYyTHMPOBAHHBIM CAMOCTOSITEIbHO;

3alIOMHUHATb U CUCTCMATU3UPOBATH 6I/IOHOTI/I‘-IGCKYIO I/IH(I)OpMaI_II/IIO.

B cgpepe osenadenus ynusepcanoHvlmu y4eOHbIMU KOMMYHUKAMUBHLIMU OeliCTNEUIMU



OO01enue:

BOCIPUHHUMATH U (POPMYIIMPOBATH CYXKJICHHS, BBIPAXKATh 3MOIIMU B ITPOIECCEBHITIOIHEHUS
MPAKTUYECKUX U Ja00OpaTOPHBIX PadOT;

BBIpaXkaTh ce0s1 (CBOIO TOUKY 3pEHHsI) B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJlbHBIE CPEACTBA OOIIEHUS, MOHMMATh 3HAUYEHHE COLMAIbHBIX 3HAKOB,
3HATh W PACNO3HABATh MPEANMOCHIIKA KOHQIMKTHBIX CUTYAIlMi U CMATYaTh KOH(IUKTHI, BECTH
[IEPETOBOPHI;

MOHMMAaTh HAMEPEHUsl JPYIHX, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECEHHKY U B
KOPpEKTHOH opme (GopMyITHpOBaTh CBOU BO3PAKCHHUS;

B XOJC JUajJiora W/WIM JUCKYCCHM 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXTaeMoi
OMOJIOTMUECKOM TEMBI U BBICKA3bIBATh UJCH, HAIICJICHHBIC HAa PEIICHHE OMOJIOTUUECKON 3aaun
Y TIoIJIep>KaHue OaroenaTeIbHOCTH OOIICHNS,

COTIOCTABJISITH CBOU CYXICHUS C CY)XKJCHHSMHU JIPYrUX YYACTHUKOB AHANIOTa, OOHAPYKUBAThH
pa3Iu4us U CXOACTBO MO3UIIUI;

Hy6J'II/I‘~IHO NpEACTABIATE PE3YJIbTAThl BBIIIOJTHCHHOTO OHMOJIOTHYECKOTO OILITa (BKCHepI/IMeHTa,
HCCTIE0BaHUs, TIPOCKTA);

CaMOCTOATCIBHO BI)I6I/IpaTI) Q)OpMaT BBICTYIIUICHUA C y'-IéTOM 3aaa4 IMpE3CHTaun U
0COOEHHOCTEH AyOAUTOPUHU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC M ITMCBbMCHHBIC TCKCThI
C UCIIOJIB30BAHUEM HUIITIOCTPATHBHBIX MaTCPHUAIOB.

CoBMecTHAA JeITEILHOCTD (COTPYIHUYECTBO):

MMOHUMAaTh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHON M MHIUBUIYaJIbHOW pabOThl MpH
pelieHu  KOHKPETHOM  OWOJIOTHYECKOM  MpoOiemMbl, OOOCHOBBIBaTH  HEOOXOIUMOCTh
MPUMEHEHHsI TPYNIOBBIX (OPM B3aMMOJNEWUCTBUS TMPU PEIICHUH TOCTABICHHOW Yy4eOHOM
3a/1auu;

® [IpUHHUMAaTh IIeIb COBMECTHOH JEATENIbHOCTH, KOJUIEKTUBHO CTPOMTH JEHCTBHS 1O €€
TOCTIDKEHHUIO: PACHPENeNsiTh POJIH, JIOTOBapUBATHhCA, OOCYKIATh MPOIECC W  Pe3ysbTaT
COBMECTHOM paboTHI;

® ymMmeTh 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH, MPOSBISTh TOTOBHOCTh PYKOBOJIUTh, BBITIOHATh
MOPYYCHUs, TIOJUNHATHCS,

® [UIaHWPOBaTh OPraHU3aIMI0 COBMECTHOW pabOThI, OMPENeNATh CBOIO poiib (¢ yd4éTom
MPEINOYTCHUH U BO3MOYKHOCTEH BCEX YYACTHHKOB B3aUMOJICHCTBUS), PACHIPEACIATh 3aaduu
MEX]ly Y4IeHAMH KOMaHJbl, y4aCTBOBATh B IPYIIOBBIX Gopmax paboThl (0OCYKIeHUs, OOMEH
MHEHHSIMUA, MO3TOBBIC IIITYPMBI U HHBIC);

® BBHINOJHATH CBOK YacTh pabOThl, JOCTUTaTh KAYECTBEHHOTO pe3yjibTaTa II0 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPOBATH CBOM JICHCTBUS C IPYTHMHU WICHAMH KOMaH/IbI;

® OIICHMBaTh KAauyeCTBO CBOCTO BKJAJa B OOUIMA TPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO
Cc(OPMYJIMPOBAHHBIM YYaCTHUKaMHU B3aMMOJICHCTBHS; CPAaBHUBATh PE3YJIbTaThl C HMCXOIHOMN
3aaueil U BKJIAJ KKIOTO 4YJICHA KOMAaHIbl B JIOCTH)KEHUE PE3yIbTAaTOB, pa3ieisTh chepy
OTBETCTBEHHOCTH U MPOSIBIIATH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEePe/] TPYIION;

® OBIaJETh CUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX NEHCTBHI, KOTOpas oOecrmeuynBaeT
c(hOpPMUPOBAHHOCTH COLMATBHBIX HABBIKOB U AMOIIMOHAILHOTO MHTEJIEKTA IIKOJILHUKOB.

B cgepe osnadenus  ynusepcanvhvimu VueOHbIMU — pecyNsIMUEHbIMU oeticmeusimu.
CaMoopranusarus:

® BBIIBISATH NPOOIEMBI Ui PEHICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalMsX, HCHOJb3YS
OMONOTUYECKHE 3HAHMUS;

[

OPUEHTUPOBATHCS B PA3JIUYHBIX MOAXOJAaX NMPHUHATUS PELICHUH (MHAMBUIYAIbHOE, IPUHSATHE
peleHus B Tpynie, MpUHATHE PEIIeHHH IpyInoi);



®  CaMOCTOSITENILHO COCTaBISITh aITOPUTM pEIICHHsS 3aAauu (WIH €r0 4acTh), BBIOMPATH CIIOC00
penieHus y4eOHON OMOJIOTMYECKOW 3aaud C YUYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTUPOBATh IpeijlaraéMble BAPUAHTHI PELICHU;

® COCTaBJATh IUIAH JCUCTBUM (IUIaH peaju3alMi HaMEUEHHOTO aJIropuTMa pPEIICHHS),
KOPPEKTHPOBATh MPEAIOKCHHBIM alTOPUTM C Y4YETOM IMOJIy4EHUS HOBBIX OHOJIOTHUECKUX
3HAHMI 00 N3ydaeMOM OHMOJIOTHYECKOM OOBEKTE;

® j1enath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMokOHTPOJIb (peduekcusi):

® BIAJETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U PEPIICKCUN;

® aBaTh AJCKBATHYIO OLIEHKY CUTYAIIMH U MpejIarath IiaH €€ N3MEHCHHUS;

® VYYUTHIBATh KOHTEKCT M NPEIBHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh IPH PEIICHUH
y4eOHOM OMOJIOTHYECKOM 3a71auu, aJalTUPOBATh PEIICHUE K MEHSIOIIUMCS OOCTOSTEIHCTBAM;

® OOBICHATH IMPHUYUHBL JOCTHIKCHUA (HGI{OCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIBHOCTHU, OaBaTb
OLCHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb HAXOAWUTh MO3UTHUBHOC BHpOI/ISOHIGI[HIGI\/'I CUTYyalluu,;

® BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HW3MEHMBILHXCS
CUTYaIM}, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHHBATh COOTBETCTBUE PE3YJbTATA IIEIU U YCIOBUSIM.
OMOLMOHAIBbHBLIN HHTEJLUIEKT:

L pas3inydaTtb, Ha3blBaTb W YIIPABJIATH COOCTBEHHBIMU SMOOUAMHU U OMOIIUSIMHU
ApYyrux;

® BELISABJIATH U AHAJIIN3UPOBATh MPUYHNHEBI 3MOHHI>1;

® CTaBUTH ceOsl HA MECTO JIPYTrOTO YEIOBEKa, MOHMMATh MOTHBBI 1 HAMEPEHUSAPYTOTO;

® pEryaMpoBaTh COCOO BBIPAKEHUS SMOIIUH.

e [Ipunsitue ceds U Ipyrux;

® OCO3HaHHO OTHOCHUTHCS K JPYrOMY YeJIOBEKY, €r0 MHEHHIO,

® TIPHU3HABATh CBOE MPaABO Ha OIMIMOKY M TaKOE XKE MPaBo APYroro;

® OTKPBITOCTb ce0e U JIPYTrHM;

® 0CO3HaBaTh HEBO3MOYXHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

® OBIAJECTh CUCTEMOW YHHUBEpPCAIbHBIX Y4E€OHBIX PETYISTUBHBIX JEHCTBHIl, KOTOpas
obecrieunBaeT (QOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSI IMO3HIIMS
JUYHOCTH), M JKU3HEHHBIX HABBIKOB JUYHOCTH (YIpaBlieHUs COOOH, CaMOAMCLMILINHBIL,
YCTOHYHMBOTO MOBEACHMUS).

IIpenverHble pe3yJbTaTbl OCBOCHHUS MporpamMMbl B
M03HABATENbHON (MHTEJUIEKTYalIbHO) cepe:

— IpHOOpEeTEeHUE OIbITAa HCIOJb30BaHUS METOJO0B OMOJIOTMYECKON HAyKu C LEeNbI0 H3Yy4eHHs
OMOJIOTUYECKUX OOBEKTOB, SBJICHUN M MPOLECCOB: HAOII0/IEHUE, ONMCAaHKUE, TPOBEJCHNE HECIOXKHbIX
OMOJIOTUYECKUX OTBITOB U SKCIEPUMEHTOB, B TOM YHUCIIE C MCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
OMOJIOTUYECKUX TPUOOPOB U UHCTPYMEHTOB;

— ¢opMupoBaHHE YMEHHUS HMHTETPUPOBATh OHOJOTHMYECKHE 3HAHUS CO 3HAHUSMU M3 JPYTUX
y4eOHBIX MPeAMETOB ((U3UKH, XUMHH, Teorpaduu, UICTOPHU, OOIIECTBOZHAHUS H T. 1.);

- (I)OpMI/IpOBaHI/Ie yMeHI/II\/’I peuiaTb y‘le6H]':>Ie 3agauun OMOJIOTHUYECKOTO COZCpIKaHNs, BBISABIIATDH
MNPUYNHHO-CJICACTBCHHBIC CBA3U, MNPOBOJAUTH KAYCCTBCHHBIC W KOJUYCCTBCHHBIC PACUCThI, ACJIATb
BbIBO/JIbI HAa OCHOBAHHWHU INOJTYYCHHBIX PE3YJIbTATOB,

- q)OpMI/IpOBaHI/IC YMCHHA IJIaHHUPOBATH yqe6Hoe HCCIICAO0OBAHUEC HWJIM IIPOCKTHYHO pa60Ty C
yY4€TOM IIOCTaBJICHHOM IICIIH: (I)OpMy.TII/IpOBaTL HpO6JlCMy, TUIOTE3Yy U CTABUTH 3aJa4 UCCIICAO0BAHN,
BLI6I/IpaTB aJICKBaTHO IIOCTaBJICHHOM II€IIN MCTOJbI, ACIATHh BBIBOABLI IO PEC3YJIbTATAM HUCCIICAOBAHUA



nim HpOCKTHOfI ACATCIBHOCTH,

— ¢dopmupoBanue wuHTEpeca K YIIYOJCHHIO OHOJOTHMYECKUX 3HAHHUH (mpeampoduiibHas
MOJITOTOBKA M MPOQecCHOHaTbHAs OPUEHTAIHS) U BEIOOPY OMOJIOTHH Kak MPO(UIBHOTO MpeaMeTa Ha
CTYIIEHU CPETHETO MOJHOTO 00pa3oBaHus i Oyaynied mpodecCuoHaIbHOM IeATehbHOCTH, B 00JIACTH
OMOJIOTHH, MEMIIUHBI, YKOJIOTUH,IICUXOJIOT U, BETCPHHAPUH, CEITLCKOTO X0O3SIHCTBA;

— BJaJeHWE HaBbIKaMu paboTel ¢ wuH(OpMAIMel eCTECTBEHHO-HAYYHOTO COJACpIKaHUs,
MIPEJCTAaBICHHON B pa3HOW ¢Gopme (B BHJE TEKCTa, TAOMUYHBIX JAHHBIX, CXEM, TPaHKOB, JHATPAMM,
MoJIeNe, H300pakeHnH ), KPUTHYECKOTO aHalTn3a HH()OPMAINH U OLIEHKH €€ JIOCTOBEPHOCTH;

— YyMEHHE HMHTETPHUpPOBATh OMOJIOTWYECKHE 3HAHUS CO 3HAHUSMHU JPYTUX YUEOHBIX MPEIMETOB;
UHTEpEC K yriayOJleHNI0 OMOJOTHYECKUX 3HAaHUM U BBIOOPY OMOJIOTUH KaK MPOQUIBHOTO MpeaMeTa Ha
YpOBHE CpeAHero o01iero oopazoBaHus sl Oyayiied mTpoPecCHOHATBHON NEeATeTbHOCTH B 00JIacTH
OMOJIOTHH, MEUIIMHBI, YKOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO3SHCTBA, MUIIEBOI MPOMBIIUIEHHOCTH,
MICUXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh YETKUE IMPEICTaBICHHUSI O MaTepUAIUCTUYECKOW CYIIIHOCTH
T€HOMOB JKHMBBIX OPraHU3MOB U PETYIISIUIO UX paOOTHI;

— 3HaHHE OCHOBHBIX (DAKTOPOB OKPY)KAIOLIEH Cpeibl, BIUSIOIIMX HA Pa3BUTHE U CYIIIECTBOBaHUE
YKUBBIX OPraHU3MOB, aJanTaluil K GakTopaM OKpyKarolen Cpeibl;

— 3HAHUEC OCHOBHBIX ITOAXO0O0B 6HOT€XHOHOFI/II/I, HNCIIOJIB30BaHUS €€ I[OCTI/DKeHI/Iﬁ B COBpeMeHHOfI
JKHU3HHU 4YCJIOBCKA, OCO6GHHOCTI/I HCIIOJBb30BAHHUA KHUBBIX OpFaHI/ISMOB JJIA HpOI/ISBOJICTBeHHBIX HYXI
YeJI0BEKA;

— 3HAHHUE€ OCHOBHBIX IIOAXOO0B CCJICKIUU U OMOTEXHOJIOTHHA KYJIBTYPHBIX paCTeHHﬁ,
XapaKTCepUu30BaThb TCHCTUYCCKU MO)II/I(i)I/II_II/IpOBaHHI)Ie pacTcHus, OIICPUPOBATH IIOHATHAMU,
rudpuaM3amys, OTIHAJICHHAs THOpUIM3aIMsa, WCKYCCTBEHHBIH OTOOp, TreTrepo3uc, TpaHchopmarlus,
MyTareHes3, TeHETHYECKOE PEJaKTHPOBAHUE;

— TIOHUMAaHHUE MOJIEKYISPHBIX MEXaHU3MOB pealli3allii HACIeICTBEHHOM HHPOPMAIIK U YMEHUE
CBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHSATHSIMH MOJIEKYISIPHOM OHOJIOTMM U €€ COBPEMEHHBIX
HaIpaBJIEHUH — FeHOMUKH, METAr€HOMUKH, TPOTEOMUKH;

— 3HaHHE OCHOBHBLIX 3a0oJieBaHUI YCJIOBCKA, MCXaHMU3MOB HX Ppa3BUTH, crocobax HX
JUArHOCTHUKH U JICYUCHMUS,

- (bOpMI/IpOBaHI/Ie YMCHHUA HCIIOJIb30BATb TMIOHATUMHBIHA arrapar #u CHUMBOJIMYSCKHAMN  SI3BIK
I'CHCTUKH, I'PpaMOTHOC IMPUMEHCHUEC HAYYHBIX TCPMUHOB, HOHHTHﬁ, TeopHﬁ, 3aKOHOB AJIsA 00BICHEHUS
Ha6J'IIOI[aeMBIX OHOJIOTMYECKHX O6’beKTOB, SBIICHUN W ImponecCoB, IIO3BOJAIOMNIUX 3aJI0XKUTHh
q)YHI[aMCHT HAay49YHOI'O MUPOBO33pCHHUA.

B nienHOCTHO-OpHEHTaMOHHOM cdepe:

— 3HaHHUC, YTO IPHUMCHCHHC COBPCMCHHbIX TEXHOJIOTUH MOHGKYHHpHOﬁ OHOJIOTUH ITO3BOJISET
YCIICIIHO peIlaTh TAKUC 3J'IO6OI[H€BHI>I€ HpO6HeMBI, KaK OXpaHa Oprmanmeﬁ Cpeabl, COXpaHCHHUC
3A0POBbs YCJIOBCKA, KOHTPOJIb H BOCCTAHOBJICHUCIKOCUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

MO}IyJ’IL «Kak KMBOTHBIE H pacTreHus HpI/ICHOCZlﬁJII/IBaIOTCﬂ» (3BOJIIOIII/IOHH3H3KOJ'IOFI/IH) 5-

6 kaaccol (34 yaca)

Tempbl

OcHoBHOE€ coacpiKkaHue

JleATeIbHOCTD

INKOJIBHUKOB

1. Ml uccienyem
KUBbIe 00bEKTHI (6

4)

CBolicTBa U CTPOEHUE KHUBBIX
OpraHu3MoB (cTpoeHue KieTku).Bun,
0CO0b — OpraHu3M Kak euHas
cucreMa. AmanTaiuu
(mpucnioco6sienust). [Tonsarue
roMeocTa3a >KHBOTO OPraHu3Ma.
Crioco0sl ero nojepKaHusl.
OrpanudeHust MOPPOJOTHUECKUX U
(U3NOJIOTHYECKUX aTaNTAIHH.
[Touemy OpraHu3MbI HE CTAHOBSITCS
OCCKOHEYHO OOJIBIITIMH,
MaJICHbKUMH,

BCESITHBIM.

Hccnenosatenbckue padboTh
«Bce nu (cuHuU1IbL,0€TKH,
Oepespl U T.1.)

OJIMHAKOBEIE?

®ortokBecT».  [IpakTnueckas
pabota

«CocraBisiem KHHTY
pEKOPIOB pacTeHuit 51

JKMBOTHBIX HAIETO Kpas».

2. Bausinmne
OKpY:Kawouei cpeabl
HA )KMBBIE
opranusmbi (12 4)

DaKTOPBI OKPYKAKOIIEH Cpebl
(abuoTnueckue, OMOTHIECKHE,
aHTponoreHHsie). [Ipumepsl
abnoTudeckux (paxTopos,
OKa3bIBAIOIIMX OCHOBHOE BIMSIHHE HA
KU3ZHEJESATEIbHOCTHKUBBIX
OpraHU3MOB: TeMIIepaTypa, CBET,
BJI&KHOCTb. OCHOBHBIE
3aKOHOMEPHOCTH MPUCIOCOOICHUS
YKUBBIX OPraHU3MOB K a0MOTHYECKUM
(aktopam. [IpucnocobneHus k
OCHOBHBIM a0MOTHYECKUM (haKTOpam:
TEeMIepaTypa, BIaKHOCTh U CBET.

[IpakTrnueckoe 3aHsATHE
«Bet u Terno» (kyOuku
JIbJIa B3BECUTD, TTOJI0OKHUTHB
yamku [lerpu Ha
Pa3HOLBETHYIO Oymary, 4epe3
30 MUHYT B3BECHUTH3aHOBO —
KTO OBICTpee pacTasin).

[IpakTuyeckoe 3aHgaTHE
«YTo pacTBOpsieTcs B
BOJIe» (IKCIIEPUMEHT
«Kuakuit nom»).
[TpakTuveckoe 3aHITHE
«/Inddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBW>KeHue pacTBOPOB TI0
IBETKY».

[TpakTudeckoe 3aHsTHE
«Jlen ruiaBaeT B Bojie
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[TpakTudeckoe 3aHsTHE
«Jlen mpu 3amep3anuu




paciupsieTcs»
(pa3pyuieHue KaMHs
(mouBooOpasoBaHue),
3aMep3aHue KIETOK).
[TpakTHueckoe 3aHATHE
«y6a» (xyOuku nabaa
3aBEPHYTh B pa3HbIA
MaTepua, B3BECUTh).
IIpakTrueckoe 3aHsTHE
«IIurmeHTH» (MOXKHO
pa3zenuTh Ha BaTMaHe
KpacuTeu u3
¢doMacTepoBy.

IIpakTrueckoe 3aHsATHE
«Kax )kMBOTHBIE MJIaBaIOTB
BoJIe» (DKCIEPUMEHT C
MTATIETKOM ).
UccnenoBarenbckue paboThI
«BmustHue cBera (Tera,
BJIQ)KHOCTH, COCTaBa MOYBBI)
Ha pacTEHUsS B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX
YCIIOBUSX» (Ha TOCTYITHOM
MaTepuasie).

3. B3aumoneiictBust
JKUBBIX opranusmMon (4

4)

buotnueckue GakTophl.
3aKOHOMEPHOCTH Pa3BUTHUSA
MEXBUJIOBBIX

B3aMMOOTHOIIEHHUH.

KosBomonus (XMIIHUK-)KEPTBAa;
Mapa3uT-XO3SIHMH) DBOJIIOIHUS
CTpaTeruit 1oObIBaHUS MTHIIH.
ConuranbHOCTh. BUABI- BCEICHIIEL.
[Iepeuenb pacTeHU-BpEAUTENCH.

UccnenoBarenbckas pabora
«Habmronenus 3a
B3aMMOOTHOIICHUSMHU
YKUBOTHBIX TTPH OOBIBAHUH
MUIIA (KOPMYIIKH JUTsT ITHIL,
JUIATOPOJICKUX HITH CETTbCKUX
JKUBOTHBIX). BeO- kamepb».
HccnenoBaTenbckas

paborta

«PacnpocTpanenue
BUJIOB-CHHAHTPOIIOB B

HaIlleil MECTHOCTHY

4. Ye10BeK B KU3HU
pacreHui u
JKUBOTHBIX? (6 1)

AnTpomnorennsie ¢aktopsl. [IpaBna
JIY, 9TO TIEPBOOBITHBIC JIFOJIH KUJIU B
TapMOHHH C MPUPOJIOH.
OnomaniHMBaHUE U IPUPYIECHUE
JKUBOTHBIX U pacTeHUM. 3auem
criacaTh BBIMUPAIOIINE BHUJIBI, KaK 3TO
nenatb. KynbTypHble pacTeHUS HUX
nukue npeaku. [louemy BakHO Ux
COXpaHSATh.

Pa3Hoobpa3ue KynbTypHBIX pacTeHUN
1 UX 3HAaYEHHE B KU3HU YEJIOBEKA.
Kpachas kHuraBaieil TeppuTOpHH.
Oco00 oxpaHsieMble TEPPUTOPUH,

3anoBeJHUKH Poccuu u Mupa.

[TpakTrueckas padoTa
«Pa3nooOpasue KyabTypHBIX
pacTeHuii BBalieM
pEruoHe».
HccnenoBatensckas paboTa
«BnusHUE aHTPOMOT€HHBIX
(axTOpOBHA pa3BUTHE
pacTeHuil B
ropo/ie/HaceICHHOM ITYHKTE».
DKCKypcusi/mpakTuieckas
pabota «OOIIT B Bamem
pEeruoHe — yHUKaJIbHbIE
O0OBEKTHI IPUPOABI».




5. DkoJiornueckue
Hum (6 4)

buocdepa — ogHa U3 BakHEHITNX
o6osouek 3emnn. Uto Takoe
«OKOJIOTUYCCKHE HUILIN» U KaK OHU
dhopmupyrorcs? GopMupoBaHue

HccnenoBaTenbckue paboTh
«IKOJIOTUUECKUECHUIITN
BOKpYT TeOsl — OmHcaHue
(hakTOpOB OKpYKArOIIEH

3HaHMI 110 OMopa3HOOOpa3uio CpEeIbD».
KU3HEHHBIX ()OPM, TTOBEICHICCKIX HccnenoBaTenbekue
PUCIIOCOOTICHHH, paboThI
Mo i (pUKAITIOHHAS U3MEHYHUBOCTD «Denonornueckue
(Ha 6a30BOM ypoBHE). PacTurenbHble | HAOIIOICHUS.
COOOIIIECTBA U UX THUIIBI.
Pa3Butne u cMeHbl
pacTUTEIBHBIX COOOIIECTB.
MonayJsib «OcHOBBI pacTeHneBOACTBaY» 7-8 kiiacchl (68 yacoB)
Tembl OcHoOBHOE coiepkaHue JleATeIbHOCTh
INKOJIBbHUKOB

Tema 1. BBenenne B
pacTeHueBoaACTBO (2 4)

Yr0-Takoe pacTEHNEBOICTBO:
OCHOBHBIE (PaKTOPHI

BBIpAIIMBAHUS PACTCHUH.

Wcropus pa3BUTHS arpOXUMUYECKHX
3HaHui (padotsl M.B. JlomoHOCOBa,
10.JIubuxa, byccenro, B.B.

Hoxkyuaea, K.A. Tumupszena,ll.A.
Kocteiuenra, /I.H.

[TpakTrueckas padota
«bouka JInOuxay.




[IpsHuIHKMKOBA U 7Ip.).

Tema 2.
ArpoTexHHYecKH i
IKcnepuMeHT (6 4)

[IpaBuna nocTaHOBKHU
arpo3KCIEpPUMEHTOB.
[TocTaHoBKa 3KCIIEPUMEHTOB C
pactenusiMu. Bo16op Tembl,
COCTaBJIEHUE TUIIOTE3bI, LIEJIU U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOU cpefe.
KonTpoin, moBropHoCTH,
MIPOBEJIEHUE IKCTIEPUMEHTA.
[ImannpoBaHue SKCIIEPUMEHTA.
OreHka pe3yinbTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KpYTJI0TOIMYHOTO BhIPAITUBAHUS
CaJIaTOB U MUKPO3€JICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBHUSX.

HccenenoBarenbekas
pabota «DaxkTopsl,
BJIUAOIINC HA
IIpopacTaHue ceMsH (pocT
IIPOPOCTKOB).
[TpakTrueckas padota
«COop yCTaHOBKH JUIst
BBIpAIIMBAHUs PACTCHUI B
KOHTPOJIHUPYEMBIX
YCIIOBUSAX.

Tema 3. Poab
XUMHYECKUX
3JIEMEHTOB B

NUTAHUM PACTEHU I
(20 g)

Bopa. PactBop. BeITskKa.
AHWOHBI, KATUOHBI,
3JIEKTPONPOBOIHOCTh U pH
pactBopa. Posib XuMH4eCKUX
3JIEMEHTOB B IUTAHUU PACTCHUIL.
[Tonyyenue nuTaTenbHBIX
BEILIECTB PACTEHUSAMH.

Y noOpeHnus: opraHnyeckue,
MUHEpaJbHbIE,
MUKpoOuosoruyeckue. THUIibl
NUTaHus pacTeHuii. Bo3aymHoe
¥ MUHEpabHOE (KOPHEBOE)
nUTaHue pacteHuil. Tpancnopt
MUTATEIbHBIX BEILIECTB
pacTEeHU: BOCXOISIIUN U
HUCXOAIIUN TOK. BaxkHeinime
KaluiiHbie, GochOpHbBIE U
a30THBIC YIOOPEHUS, UX
cBolictBa. [IpocThie U crokHbBIE
ynoopeHus.

Pocr u pasButHe pacTeHuUi:
JTarnbl OHTOTEHE3a, (PaKTOPHI,
BIIMSIOIINE HA POCT PACTEHUM:
CBET, I'YCTOTAa MOCaJ0K, TUTAaHUE,
cyOcTpar.

OcobeHHOCTH TUTAHUS

[TpakTrueckas padota
«CXeMBbI MUTATEIbHBIX
pactBopoB. Pacuet 103
yIAOOpeHU 115t
MUTATENbHBIX PACTBOPOBY.
[IpakTruueckas pabora
«IIpaBuna cMemnBaHUs
yI00peHMIN
[TpakTuueckas padota
«ITutanue pacTeHum:
TEXHOJIOT U
[IPUTOTOBJICHUS
MUTATENbHBIX PACTBOPOB
JUISL PA3HBIX KYJIBTYP».
[TpakTrueckas padota
«MOHUTOPUHT
MUHEPAIBLHOTO MUTAHUS
pacTeHuin».
[TpakTrueckas padota
«PacTtutenbHas
JIMAarHOCTHUKA.
Uccnenosarensckas
pabota «OrenHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUI Ha
HIKOJILHOUM TEepPUTOpUH,




pacTeHuii a30ToM. A30T U €Tro
3HAQ4YCHUE B )KU3HU PACTCHUIA.
@opMBbI a30Ta ¥ UX NPEBPALLECHUE
B I10YBE.

Uctounuku ocdopa i pacTeHHUS.

3nauenune Gochopcoaepxrammx
COEMHEHUH B KieTKe. PoJib
MAKPO3PTUYECKUX COCTMHEHUI
dbocdopa B 3HEPreTUICCKOM
oOMeHe.

Brusinue xanus Ha pusmdeckue
CBOICTBA MPOTOIIA3MBbl, HA
(hepMeHTHI YIJIeBOI0POIHOTO
oOMeHa, CHHTE3 OCJIKOB H JIp.
Ponp kanms B moaiepkaHuu
HOHHOI'0 0ajaHca B TKAHIX, B
Ipoleccax cCaMOpPEryIsiiiHy.
Perynsaropnas u
CTPYKTypooOpa3oBaTeabHas pojib
KaJbIHs. YdacTue B 00pa3oBaHUA
KJIETOYHOM CTEHKH, MOIIICPIKaHUN
CTPYKTYPBI MEMOPAH U PETYIIAIINS
WX IPOHHUIIAEMOCTH.3HAYEHUE
MarHusi B MeTaboIu3Me pacTeHUH.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJIOpO(LIa U
reMorjIo0MHa Kak CBUAETEIbCTBO
€IMHCTBA OPraHUYECKOIO MHUpA.
Cepa 1 ero OCHOBHBIE COEMHEHNUS,
UX POJIb B CTPYKTYPHOM
OpraHMu3aIiK KJIETKH, y4acTHE B
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIHIX
Mukpo371eMEeHTHI.
[IpencraBnenus o ponu
MHUKPO3JIEMEHTOB B METa00I13ME
pactenuii. OcOOEHHOCTH
MOCTYIUICHUSI MUKPOJJIEMEHTOB B
pacTeHusl.

CI/IHeprI/ISM N aHTAarOHMU3M

yCTaHOBKA NMPUYUH
[IATOJIOTUYECKUX

COCTOSIHUM (11pU

HaJUYKH)».
HccnenoBatenbckas padoTa
«O1neHKa BIUSHUSAPA3TUIHBIX
AJIEMEHTOB HAaCOCTOSIHUE
pacTeHui (cocTaBiIeHUE
Pa3IMYHBIXIIOAKOPMOK)».

QJICMCHTOB IIUTAaHUA paCTCHHﬁ.
PacTturennHas quarHocTuka u
MCTO/IbI I/I,Z[CHTI/I(I)I/IKaI_[I/II/I
HC,Z[OCTaTKa/ M30BITKA DJICMEHTOB
IIUTaHUA.




Tema 4. PeryasTtopsi
pocTrapacTeHuil.
3ammrapacrennii (4

)

ITonsATHE 0 perynsaTopax pocra
pactenuii. CTUMYIISTOPBI pOCTa
— (GUTOTOPMOHBI (ayKCHUHBI,
rub0epeTUTHHBI, IMTOKUHUHBI).
WHrubuTopsl pocta pacTeHHIA:

1. npuponusie (abcuusonas
KUCIIOTa U HEKOTOpBIE
(heHOJIbHBIC BEIECTBA
(uxymapoBasi, KOpu4Has,
CaJINLIUIIOBAsI KUCIIOTHI).

2. cunternueckue (MOPQaKTHHEL,
peTapaaHThl, AeOJIMAHTHI,
JIECUKAHTbI, T€POULIHIBI).
OUTOMOHUTOPHUHTH OIICHKA
cocrostHUs pacTeHnid. COBpeMEeHHbIE
CHO0COOBI MOHUTOPHHTA.

3amura pacTeHUun OT
BpPEIUTEIICH: OCHOBBI

o6uomeroa.

[TpakTuyeckas pabora
«DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHUS PACTECHMIA.
CoBpeMeHHbIE CTI0COObI

MOHHUTOPHUHTA.
UccnenoBarenbckas padbora
«Bnusaue
rerepoaykcuHa Ha
IIpopacTaHue (poct  Ha

pa3HBIX CTaHAX, B PA3HBIX
YCIIOBHSIX) Pa3JIMYHbBIX
pacTeHU».

[TpakTrueckas padota
«MHCeKkTapuu: mpaBuia u
YCIIOBUS pa3BeICHUS
MI0JIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MMOYBCHHAaA
KYyJbTYPbI, HX
NPpUMEHECHUE B
BbIpAIIMBAHU U
pacreHwuii.
®dusuoaorusi
pacrenuii (8 u)

Bonnas, nmecuanast u mouBeHHas
KYJIbTYpbI, UX IPUMECHECHHE B
BBIPAIIUBAHUH PACTEHUH.
[IpoBenenue BoABI B KOPHE U
cTebJie pacTeHH.

Boanslil peskxuM pacTeHU: CTpOCHUE
yCThUIL: (PAKTOPHI, BIUSIONINE HA UX
PACKpBITHE U 3aKpbITUE. 3HAUCHUE
MEXaHU3MaperyJsIluy UCTIapeHUs
BJIard PaCTEHUEM.

DOTOCUHTE3 — YHUKAJIBHBIA MPOIIECC
pacteHuil. TeMHOBasi UCBETOBAs
(ha3sl poTocuHTEA.

3HaueHue GOTOCUHTE3A IS FKUBBIX
opranu3moB. dakTopeipocTa
pacTeHuii: BO3AYX U a’palusl.
[TonzeMHO€ IbIXaHUEPACTEHUI:

[TpakTrueckas padota
«KopHeBoe naBieHue.
[TpakTrueckas padota
«[IpurortoBienue npemnapara
YCTBUIl METOJOM CIICTIKa».
UccnenoBarenbckue paboTh
«BnusHMe ycnoBuid
CoZep>KaHus paCTeHUN Ha
KOJMYECTBOYCTHHUID.

[IpakTruueckas pabora
«DyHKUHOHATBHAS
JUarHOCTHKA pacTEHUI 10
AKTUBHOCTH XJIOPOILIACTOBY.
HccnenoBaTenbekast

pabota «Onpenenenue
xynopopumia A u b,

OlLlIEHKa
COCTaB [TIOYBEHHOT'O
BO3/yxa, ra3oo0MeH. ['a3000men
pu OECIIOYBEHHOM (OTOCHHTETHYECKOI

BbIpallliBaHHH.

AKTUBHOCTH PacCTCHUU U
(baxTOpOB, BIUAIOUIUX HA
HEey.

[TpakTuyeckas pabora
«Anspanus, COz u Os.
JIpIXaHue pacTeHUI.
[TpakTuyeckas pabora
«/IpIXaHue pacTEeHUN:
OLIEHKA UHTEHCUBHOCTH
JbIXaHWs paCTEHUN 1
IIJIOI0BY.
HccenenoBarenbckue
paboTbl «BnusHue




crioco0a BbIpalMBaHUs
(cocTaBa nMUTATEIHHOMN
CMeCH, CXeMbl BHECCHHS)
Ha pPOCT U Pa3BUTHS
Pa3IMYHBIX PACTCHUI».

Tema 6.
KyabsTypHbIE
pacTeHms.
CoBpeMeHHbIE

ACMeKTbI CeJIeKIHU
(20 v)

Kaxk genmoBek cTaji UCIoIb30BaTh
pactenust? CBsi3b pa3BUTHUS
[IUBUJIN3AIUN Y€JI0BEKa 1
OJIOMAIlHUBAHUS PACTECHU.
Jomectukarus.
HacnenctBeHHOCTD U
W3MEHYHBOCTH — OCHOBHBIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
W3MEHYHBOCTD.

I'en —MarepuanbHbIi HOCUTED
HACIIEICTBEHHOCTH H
n3MeHunBocTH. HykienHnoBbie
KHUCIIOTHL. Jlokann3anms
T€HETUYECKOTO MaTepuaa B
KieTke. [emenune KIeTok.
Pennmukanusa JIHK. OcHoBHast

JIOTMa MOJIEKYJISIPHON OMOJIOTUU.

Tpanckpunuus. TpaHcisus.
Myranuu.

Dddext OyTHIIOUHOTO
TOPJIBIIIKA U TEHETHYECKOE
paszHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
T€HEeTHUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Huckyccns
«/lomecTukanus, Bce Ju
pacTeHHUs U )KHUBOTHBIC,
KOTOPBIC KUBYT PSIIOM C
YEIIOBEKOM UM
OJIOMAIITHABAIOTCS?
MOHO 1 CUMTATh
TapakaHa 0J0MalTHCHHBIM
JKHUBOTHBIM 7).
[TpakTrueckas padota
«MoaudukarmoHHas
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKH C OJJHOTO
JIEPEBa)».

[TpakTrueckas padota
«['en — nHCTpYKIUSA 11O
cOopke KiIeTKu (Ha bucepe
W KOHCTPYKTOPE)».
[IpakTruueckas pabota
«MyTarnus Ha OyTepopoe
(J1r0601 0OBEKT U3
npeapIaymel paboTel, Tae
M3MEHEHHUE UHCTPYKIIUH
MpUBEIET K U3MEHEHUIO
BHEIIHETO BHU/Ia
00BEKTA)».




COXPAHEHHUS FEHETUUECKUX PECYPCOB
pactenwuii (ex situ u inSitu).
3navenue padot H.W. BaBuinosa.
3aKOH rOMOJIOTMUECKUX PSAIOB.
LleHTpBI IPOUCXOKACHUS
KyJIbTYpHBIX pacTtenui H.M.
Baswuiiosa u I1.M. XKykoBckoro.
OCHOBHbBIE METO/IbI CEEKIIUH.
I'mbpuauzanus. ®opmel oTdopa.
OcHOBHbIE HaNPaBJIECHUS CEJIEKIINU:
YIIy4YIIEHHUE YPOKANHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM U
abMOTUYECKUM (aKTOpam.

Ecte nu xu3Hp B mnpobOupke?
buorexnonorus KYJIBTYPHBIX
pacTeHui.

Kak uyenoBex Moxer

MO (DUITUPOBATH PACTCHUS?
['enetnueckoe pegakTHpOBaHUE.
CoBpeMEHHbIE MOIX0/IbI U

JIOCTHUKEHHS TEHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUM.

ITpakTnueckas padoTa no
rpynnaMm «OTKyza Ha HalIux
CTOJIax
(PYKTHI/OBOLIH/3IIAKI.
[TpakTuyeckas pabora
«BspIpanuBaem ropox. Kak
IIPOBECTU CKPEILUBAHUE Y
ropoxay.
UccnenoBarenbckas padbora
«BspIpanuBanue pacTeHHi B
poOupke» (MOKHO
BOCIIOJIb30BaThCs
pe3yibTaTaMH MPEIbITYIIIX
AKCIEPUMEHTOB TIO
COCTAaBJICHUIO TUTATEIbHBIX
PacTBOPOB JIJIsl paCTEHUM ).
[TpakTrueckas padota
«I"eHOMHBIE HOKHHUIIBI

(MonmenupoBaHue PabOTHI
cuctembl CRISP-Cas)».

Tema 7.

PacrutenbHan
npoaykuus (8 u)

Hanzemnrie 1 non3eMHEIE

opransl pactenuid. [lo6er u
BUIOU3MEHEHHBIN TOOer

pactenuii. CiocoObl

Pa3MHOKEHHS pACTECHUU.

[TonsaTre 0 KauecTBe MPOJTYKTOB
nutanus. [Ipo6ieMbl KOHKYpEHITUN
OTEYECTBEHHBIX MTPOYKTOB MUTAHUS
¢ UMIIOPTHBIMHU. Jloructuka
JIOCTaBKH M CPEJICTBA COXPAHEHUS
MPOJIYKTOB ITUTAHMSL.
Mukpo3eneHb: MoJe3HOCTh U
TEXHOJIOTHSI.

XUMHAYECKUH aHaInu3
MPOIYKIIUH. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHumomeTpusi.
Xpomarorpadus.

[TpakTrueckas padota
«[IpenenpHO nOMyCTHMBIE
koHnenTpanuu (II1K) n
METO/1bl KOHTPOJIS
0€30MacCHOCTH PAaCTUTEIbHBIX
MPOIYKTOBIIUTAHUS.
UccnenoBarenbckas pabora
«O1eHKa KayecTBa
BBIPAILIEHHOW MUKPO3EICHM»
(yiu6o cBost, 1bO U3
MmarazuHa). [Ipaktuueckas
paborta

«MeTopl OLICHKH KauyecTBa
pPacTUTETHLHOUIIPOIYKIUH:
XpaHEHHE UCOXPAHHOCTh
MUTATENbHBIX BEIeCTB»(TI0
JOCTYITHOMY
000py/I0BaHUIO).
HccnenoBaTenbekast

pabora «OnpeneneHue
ButamuHa C MeToa0M
00paTHOTO TUTPOBAHUS B
IJI0J]aX HA Pa3HOM CPOKe
(cmoco6e) XpaHEeHUsD.

Monyab «buorexnosiorus» 7-8 kiaccol (68 yacoB)

Tempbl

OcHoBHOE coaepkaHue

JleATeIbHOCTD
IKOJbHUKOB




Tema 1.
Buorexunosiorusi(4

)

[TonsiTe OMOTEXHOJIOTHH. 3a4eM
4eNI0BEeKYy OMOTEXHOJIOTHH, B YEM HX
MPEUMYIIECTBO TIEPE]l XUMHUECKUM
cuHTe30M. OCHOBHBIEOHMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIITUICHHBIC
MUKPOOPTaHU3MBbI, KIICTKH U TKaHU
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa,
OMOKaTAIN3aTOPHI.

CpIpbe U1t OMOCHHTE3a U OLIEHKAETO
OMOJIOTMYECKOM IIEHHOCTH.

OcHOBHBIC UICTOYHHKH YTIIEPOJia, a30Ta,
(docdopa, MUKPOIIIEMEHTOB.
HccnemoBanue HOBBIX HCTOYHUKOBCHIPHS
(BKJTIOYAst BOMIPOCHI €T0
MIpeIBApUTENILHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX CPEJI, B
TOM YHCJI€ BKIIFOUAOITUX
OMOCTUMYJISATOPHI U JIPYTHE DIIEMEHTBI
YIIPABJICHUS ¥ ONTUMHU3AIINH ITPOIIECCOB

ounocunTe3a. MeToanpl ONITHUMHU3ALUU
IINTATCIIbHBIX Cpell.

[TpakTuyeckas pabora
«IIpumepsnl
PUMEHEHHS
OMOJIOTrMYECKUX
00BEKTOB B TBOEH
KUZHU.

Tema 2.
Muxkpoounosorus
(12 g)

[TomosxeHre MPOKaprOTOB B CHCTEME
oprannyeckoro mupa. CtpoeHue
OaxtepuanbHoi kineTku.Knaccuduxanms
OakTepuil.

Mopdonorus 6akrepuii. [IpocTeien
CJIO’KHBIE METOBI OKpAIIUBAHUS
OakTepuii. DU3NOIOTHS OAKTEPHIA:
MTUTaHUE, IBIXaHUE, POCT U
pa3MHOXEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (9KCTpeMO(DHIBHOCTB,
0COOCHHOCTH CTPOCHUS KJIETKH).

[Tpaktuka. JlaboparopHas
paborta
«DHUKCUPOBaHHBIE
npenaparbl OaKTepHil.
Onpenenenne GopMbl
MPEI0OKEHHBIX KYIbTYP
MUKpPOOPraHHU3MOB,
KCTIOJIb3YsI TPOCTOM
METO]T OKPACKI».
JlaGoparopnas pabota
«Omnpenenenue Tuna




MOJIOYHOKHKCIIOE U CITUPTOBOE
oposxenne. oToTpodHbIe U
XeMOTpO(HbIE OaKTEPUH.
Kunernueckoe onucanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIMaIbHAs MOJIENb POCTA.
Kuneruka rubenu
MUKpPOOPIraHHU3MOB.

[TaTtorennsie 6akTepun. YymHas
NaJI0YKa U YepHasl CMEPTb,
00TyNIHU3M, CTOJIOHSK, TYOepKYJIe3.
UcTtopus 60pbObI €
OakTeprabHBIMU HHPEKIUSIMHU.
Boiina 0eckoHEYHOCTH:
AHTHUOMOTHKY MPOTUB OaKTEPUH.
MexaHu3MBbI IeiiCTBUHN
aHTUOUOTHKOB. MeXKIIeTouHas
KOMMYHHKaIus O6akrepuil. UyBcTBO
KBOpyMa.

[Ipumenenue GaxTepuit
yenoBekoM. Kunernueckoe
onHcaHue OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamiu. bakrepuu,
KOTOpbIE MOTYT pa3zjararb
TJIaCTHK.

Muxkpoopranu3Mbl B
arpoOHOTEXHOJIOTHH.
HckyccTBeHHbIEC accoluanuu
pacTeHuii ¢ MUKpOOpraHu3MaMu

KJIIETOYHOU CTEHKH
METOJIOM OKpaIIHBaHHUS
no ['pamy» (ipu
HaJIMYUU PEAKTUBOB).
Jlaboparopnas pabota
«I[IpurotoBnenue
MIPYKU3HCHHBIX
IpernapaToB
MOJIOYHOKHUCITBIX
OakTepuii».
JlaGopartopHnast pabota
«IloceB cmbIBa C pyk Ha
yamku [letpu».
JlaGopartopHnast pabota
«BrIgenenne uncTon
KYJIbTYpbI OaKTepHil.
Merton pa3BeaeHUi.
MeToa UCTOIAOIIETO
ITPUXAY.
JlaGoparopnas pabota
«Mopdomorudeckas
XapaKTepUCTHKA
BBIJCJIEHHON YHUCTOU
KYJIbTYpBI:
XapaKTepUCTHKA
KOJIOHUH, popma
OaKTepHii, THUIT
KJICTOYHOM CTEHKW.
JlaGoparopnas pabota
«CpaBHeHue pocTta
MUKpPOOPraHW3MOB Ha
yarke 6e3 1 ¢
n00aBJIeHUSA
AHTUOUOTHKOBY.
HccnenoBaTenbekast
pabora «Ilouck
MUKpPOOPraHW3MOB
oOamaronux
AHTarOHUCTHYECKOM
AKTUBHOCTBIO.
Uccnenosarensckas
paboTta «Bbiienenue
MOJIOYHOKHUCITBIX
OakTepui,
UCCIIETOBAaHUE UX




AKTUBHOCTH.
Uccnenosarenbckas
pabota «Brigenenue
OaKkTepHil MOJIE3HBIX IS
pacTeHUN.

Tema 3.
JyKapuoTH4YecKue
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(my1ecHeBbIe TPUOBI,
JAPOKKH,
Bogopocian) (12 )

[InecueBble TpUObI MPOTYLIEHTHI
OMOJIOTMYECKH aKTHBHBIX BELLIECTB
OO61ast XxapakTepuCTHKA JPOXKIKEN
caxapomuuetos. Mcropus
VICITOJIb30BAHUS IPOKIKEN B
TpaJULIMOHHON OMOTEXHOJIOTHH.
TexHonornyu BUHOAETHS U
XJ1e00IeUYeHNs,
CHelHaIn3UpOBaHHBIE PACHI
npoxokeid. MeTabomu3M JposxKeit.
Peakuust ciuptoBOro 6pokeHusl.
[Tony4yeHne BTOpUYHBIX
MeTaboJIUTOB B Jposxokax. [poxku
KaK MPOAYLIEHTHI OUOTOIIUB.
[Tony4yenue 1eneBbIX OSIKOB B
JPOAOKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
MOJIOBOTO PA3MHOKEHHUS Y
JPOXOKEH, 3HAUCHUE U3YUEHUS
MHUTO3a ¥ LIUTOKWHE3a JJIs
ONTUMM3ALMH MTPOLIECCOB
KYJIbTUBHPOBAHUS IPOKIKEBBIX
HITAMMOB, TOHUMaHUS IPUYHH
NaTOr€HHOCTH JAPOKKeEH U rpruboB,
MoMCKa MUILIEHEH PYHTULIUIOB U
pa3paboOTKU HOBBIX JIEKAPCTBEHHBIX
penapaTosB.

Bomopocnu — nepcrieKTUBHBIN
00BEKT JIJIs1 TPOM3BOCTBA OEIKa
yriaeBo0B. buorexnonoruueckue
METO/Ibl OUHUCTKU TBEP/BIX,
KUAKUX OTXOJIOB ¥ ra3000pa3HbIX
OTX0JI0B MPou3BOACTB. CTOUHBIE
BOJbI. CXEMBI OYMCTKH.
BbruodpunbTpsl, a3poTeHKH,
METaHTEHKH, OKCUTCHKH.
AKTHBHBIN W U BXOJSIINE B HETO
MUKpOOpraiusmsl. Mcnons3oBanne
BOJOPOCIEN B OYMCTKE CTOUHBIX
BO/I.

JlaGoparopHnast pabota
«IToxacuer KiIeToOK
JIPOKIKEN B Kamepe
I'opsieBay.
JlaGoparopHnast pabota
«O0HapyxeHue
MPOAYKTOB CITUPTOBOTO
OpOXKeHUs: STUIOBOTO
CIHPTA U YTIEKUCIOTO
razay.

JlaGopartopnast pabota
«Habmronenne
Pa3MHOKEHUS
JIPOMIKEBBIX KIIETOK.
[TpakTrueckas padota
«[lonyuenue TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKkTepHii».
[TpakTruueckas padota
«OcHOBHBIE BU/IbI KBaca
U UX XapaKTepUCTUKa»
«JIpoxxu u
MOJIOYHOKHUCJIbIE
OakTepuH,
MPUMEHSIEMBbIE [T
MIPOM3BOJICTBA KBACAY.
[TpakTuueckas padota
«CpaBHUTENBHBIN
aHaAJIU3 Pa3BUTHS
JPOXKEH B a9pOOHBIX U
aHa’pPOOHBIX
YCIOBUSAX.
[TpakTuueckas padota
«MeToapl OLIEHKH
CBOMCTB
xJ1e00TneKapHbIX
JIPOAKEMN.
OcobGenHoctu
MPUMEHECHHUS




MIPECCOBAHHBIX,
CYIICHBIX

WHCTaHTHBIX

JIPOKIKEN».
HccenenoBarenbekas
paborta «BnusiHue
(U3BUKO-XUMHUYECKUX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTMYECKOI
poayKuuu (KBac, Kepup,
CBIp, XJ1€0 U Ap.)».
HccenenoBarenbekas
paborta «BnusiHue
(UBUKO-XUMHUYECKUX
($hakToOpoB Ha pOCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
Hacnencreennas
uHpopmanus (8 4)

HacnencrBeHHOCTE U
W3MEHYUBOCTH — OCHOBHBIE
CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTs. Buasr
W3MEHYUBOCTD.

I'en —maTepuanbHbI HOCUTEID
HAaCJIEACTBEHHOCTH 1
U3MEHUYMBOCTU. HyKenHoBbIe
KUCIOTHL. JIokanu3zanus
FEHETHYECKOr0 MaTepuasa B
KieTKe. [lemeHune KIeToK.
Pennmukanus JIHK. OcHoBHas morma
MOJIEKYJIIPHON OMOJIOTHH.
Tpanckpunuus. Tpancisusi.

[TpakTrueckas padota
«MoaudukarmoHHas
W3MEHUYUBOCTD (JIHCTHS,
UTOJIKH C OJJHOTO JIEPEBa)».
[TpakTrueckas padota
«['eH — uHCTpYKLIHS IO
cOopke KJIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTruueckas padota
«MyTarus Ha OyrepOpoe
(J1r0601 0OBEKT U3
MpeAbITyIEeHpadoTHI, T1Ie
W3MEHEHUEUHCTPYKIIUU
MPUBEAET K HU3MEHEHHIO

Myrauuu.
yrat BHEIIHETO BHU/Ia
00BEKTA)».
Tema 5. [TonoxeHue BUPYCOB B CUCTEME [TpocmoTp

Bupycosorus (6 1)

opranndeckoro mupa. CTpykrypa u
XUMHUYECKU COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yauTEeNU NHPEKIINMOHHBIX
6one3neit. OHKOBHPYCHI.

Bbaktepuodaru: ctpoenue,

JOKYMEHTaJIBHOTO (DHIIbMA O
Bupycax. [IpakTrueckast
pabora.

«MeToJ pa3BeCHUI.
[TpakTuyeckas padora.

«TutpoBanne
OakTeprodarony.

CBOIicTBa, MpuMeHeHue. buonornueckue
METO/Ibl 0OpBOBI CBHpYCaMH.




Tema 6. I'ennas

OCHOBBI TEHHON MHKEHEPUU.

[TpakTuyeckas pabora

UHKEHepUs u Bekropa. Cnernuduieckne «OHIOHYKIIea3bl
ouorexHoJioruu(8 (dbepMeHTHI OaKTepuil. pectpukimn (padora ¢
q) buotexHonoruu npoayKiuu OEJIKOB B HYKJICOTUTHBIMH
OakTepUaIbHBIX KYIbTYpax. MOCJIEI0BATEIbHOCTIMUHA
JlocTrKeHns: TEHHOMUHKEHEPUU U Oymare)».
OHOTEXHOOrHH. [IpakTHueckas paboTa
CRISPR/Cas — cucrema aganTHBHOIO « CHHBIC HOKHALBI -
uMMyHuTeTa O6akrepuil u apxeir. 'MO. CRISPR/Cas
Mertonpimonyuenust 'MO. (MOJIEITHpOBAHHE Ha
Oymare)».
Urpa-nuckyccus:
«Bpmrpait rpanrt Ha
cosznanue 'MOy.
Tema 7. JlomecTukaIys OCHOBHBIX JIOMAITHUX

BuoTrexHo/I0ruu B
JKUBOTHOBOJICTBE (8

4)

KUBOTHBIX; COBPEMECHHBIC
9KCIIEPUMEHTHI TI0JIOMECTUKAIHH
YKUBOTHBIX (JIMCHIIA, HOPKA U JIp. —
IKCIIEPUMEHTHI HAyTHOW TITKOJTBI
akasieMuka bemnsiea).

CoBpEMEHHbBIE METOIBI B
YKUBOTHOBOJICTBE: TPAHCILIAaHTAIIHSI
SMOpPHUOHOB, XMMEPHBIE KUBOTHBIE,
KIIOHUPOBAHUE.

OcHoBHbIE 00J1€3HH JKUBOTHBIX U POJIb
MaTOT€HHBIX MUKPOOPTraHU3MOB 1
Mapa3uToB B pa3BUTHUH 3a00JIeBaHUIN
JOMAITHUXKUBOTHBIX U OCHOBHBIX
Mepax 00pbHOBI ¢ HUMU; POJIb TTOJIE3HBIX
MUKPOCHUMOHOHTOB B OpraHU3Me
*KUBOTHBIX. [losioxuTeapbHOE U
no60YHOE (OTPHUIIATEIIHHOE)
BO3/ICIICTBUY aHTUOMOTHUKOB Ha
OpraHu3M B XOJI€ JICUCHUS KUBOTHBIX;
LEJU U 33]]a41

BCTCpUHAPHHU. buoTrexnonorus
KOPMOBBIX IIPCIIapaToB.

Huckyccns
«JlomecTukanus, Bce Jid
pacTeHUs 1 KUBOTHBIE,
KOTOPBIC JKUBYT PSIOM C
YeJIOBEKOM UM
0JIOMaITHUBAIOTCS ?
Mo>KHO TH CUHTATH
TapakaHa
0JIOMaIIHCHHBIM
JKUBOTHBIM 7.
[IpakTruueckas pabora
«MeTtoauka
KJIIOHUPOBaHUS
(MonmenupoBaHUE HA
Oymare).

[TpakTruueckas padora
«CocraBiieHue panoHa
MMUTaHUS JKUBOTHOTO,
pacyer pacxo/ioB Ha
coZep KaHue.
HccnenoBarenbckast
pabora «OneHka
KayecTBa MOJIOYHOM
MPOAYKLIUN.

Tema 8.
BbuorexHosorum B
pPacTeHUueBOIACTBE

OCHOBHBIE METO/IbI CEJIEKIINU.
I'm6puauszanus. ®opmel oTOOpa.
OCHOBHBIE HalpaBJICHUS

[TpakTuyeckas pabora
«BsIpamuBaeM ropox.
Kak nposectu




(10 v)

CEJIEKLIMU: YIIy4llEHUE
YPOXalHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U aOMOTUYECKHM
(dakropam.

OcHOBHBIE TIOJIXObI CEJIEKLIUU U
OMOTEXHOJIOIMH KYJIbTYPHBIX
pactenuii, ' nbpuauzanus,
OT/ajeHHas THOpuaAn3anus,
MCKYCCTBEHHBIN OTOOP, reTepo3uc,
TpaHchopMaIms, MyTareHes,
T€HETUYECKOE PETaKTUPOBAHMUE).
HUcrtopus cenexuuu B Poccun u
MUpE, UCTOPUS PA3BUTHS
BAYKHEHIIIMX COPTOB KYJIbTYPHBIX
pacTeHui.

Kaxk uenoBek Moxer
MOAU(PHUIMPOBATH PACTEHUS?
I'ennas unxenepus pacrenuii: Yro
TaKoe reHeTHYecKas HHKEHepus
pacteHuil. TpaHCreHHbBIE PACTEHUS.
Mertonbl nonyuenusi. O6pazoBanue
OIyXOJIEH Y pacCTCHUH.
ArpobakrepuanbHas
tpanchopmarus: Ti-Tra3MuIsI.
I'ensr T-JIHK. MonekynsapHo-
TeHETHUYECKHUE MEXaHU3MBbI
Tpanchopmaruu. [ eneTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOJXO/IbI U IOCTHKEHUS
T€HETHYECKOTO pPeIaKTUPOBaAHUS
pacTeHui.

EcTp 1 )xu3Hb B poOupKe?
buoTtexHonorus KynbTypHBIX
pacTeHuil.

CKpEILUBaHUE Y
ropoxay.
[TpakTuyeckas pabora
«['eHOMHBIE HOKHUIIBI
(MonenupoBaHue
paboTHI CUCTEMBI
CRISP-Cas).
HccenenoBarenbekas
pabota «BpipaniuBanue
pacTeHuil B IpoOHpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3yabTaTaMu

00IS 101071117 0:4
AKCIEPUMEHTOB IO
COCTAaBJICHUIO
MUTATENbHBIX
pacTBOpOB st
pacTeHuit).

Mopayab «Mogekyasipuble

OCHOBBI GU3H0JI0THH U HapMAKOJIOTHI

9 kracc(68 yacoB)

HEUTpan3aLus.
Makpo31eMEHTBI: IPOLEHT

TeMbl OcHoBHOE coiep:KaHue JleATeIbHOCTD
IKOJbHUKOB
Tema 1. Benenue. buoreHHbIe 2JIEMEHTHI: HccnenoBaTenbckas
dusunoaornyeckas opranorensl: O, C, N, H. AKkTuBHBIE pabota
xumus (20 4) (hopMBI KUCTOPOA, UXTIOTYICHHE, «KonnuectBenHas

OICHKAa COACPIKAHUSA
MHKPOSJICMCHTOB HJIN




COJICpP’KaHUS B OpPraHU3Me, BBIIOTHICMAS
¢byHKIMSA, coaepKaHNe B IIPOTYKTaX
nuranua.Ca2+ - cBs3BIBAIOIINE OENIKH,
JCTIOHUPOBAHUE KAJBIUSL, PETYIISIIHS
YPOBHS KaJIbIUsl B OPTraHU3ME: TOPMOHBI
nouyek. Mg — crpoenue xjaopoduia, ero
AKTUBALUS COJTHEYHON YHEPTHCH.
MuUKpO3JIEMEHTHI: B KAKHX MOJICKYJIax
COJIePIKATCs, BHITIOTHSIEMAast (PyHKITHS,
COJIep’KaHUe B IPOAYKTaX MATAHUSI.
[TocneacTBust nepe103uPOBKU
MUKpo3JieMeHTamu. Fe — ycBauBaembie
THUIIBI COSTMHECHUH Kelie3a.
I'emompoTenHBI, TEMOITMAHNH,
UTOXPOMEIL. Cu — YCBOCHHE W TPAHCIIOPT
MEJIH.

benku, conepxamye Menb.
[TaToslornyeckue CHHIPOMBI MEHKE H
Buinbcona, cBI3aHHEIE CMETA00IU3MOM
MEJIH.

TokcCHYHBIE PIIEMEHTHI

[Teprouieckoi CUCTEMBI ISt
opranu3Ma. BimsiHre HepocTaTka
MaKpO ¥ MUKPOJJIEMEHTOB Ha YKUBBIC
OpTaHU3MBI.

Kups1. 3abosieBanus yenoBeka,
CBSI3aHHBIE C HAPYIICHUSIMHU

KUPOBOTO OOMEHA.

JAucnunuaeMun.

VYrneBoanl. 3a00JIeBaHUS YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMH YTIIEBOTHOTO
obmena. CaxapHblil quaber.

benku. Ctpoenue. 3abosieBaHus
YeJIOBEKA, CBSA3aHHBIC C HAPYIICHUSIMU
0enkoBoro ooMeHa. D yHKIIUK OEITKOB.
DepMEHTHI.

Mexanusm nerictust. Kiaccenl
(hepMEeHTAaTUBHBIX PEAKITUH.
KodepmeHThLI.

BuTamMuHbI )XHpOPACTBOPUMEIE,

BoZOpacTBopuMbIe. [IpeBpaienue

BHTAMHHOB B ITHIIIEBBIX
MPOIYKTAX.
[IpakTnyeckoe 3aHATHE
«KauecTBeHHBIC
peakuuu Ha
OpPraHuYeCcKue
MOJIEKYJIbI».

IIpakTrueckoe 3aHsTHE
«aeHatypauus OenKoB»
IIpakTrueckoe 3aHsaTHE
«M3ydyeHne akTUBHOCTH
aMHUJIa3bD».
IIpakTrnueckoe 3aHsATHE
«dunanu3 (kneTouka
Tpayoe)».




BUTAaMHUHOB B aKTHBHBIE (DOPMBI
Ko(epMeHTOB. ABUTAMUHO3BI.
OCHOBHBIE THITBI META00JINIECKUX
peakumii. buosHepreruyeckue
npoueccel. ['mukonus. Huxin Kpebea.
Llens nepenoca 3JI€KTPOHOB.
OxwucrieHne XKUPHBIX KUCIIOT.
Karabonu3m aMHHOKHUCIIOT.
I'mrokoHeorenes.

CunTe3 yrieBooB, OEIKOB,
KUPOB. MeTaboIMTHICCKHE
3a0oneBanus. [IpakTuueckoe
3aHSTHE: «pELIeHHE 3a/1a4 Ha
sHepreTudeckuii oomen» Kierka.
[Honstne memOpanbl. yHKIIMN
MeMOpaH. Buel Tpancnopra B
KIIETKY.

MemMOpaHHBIE OpraHOU bl 3a00JIeBaHHS
CBsI3aHHBIC C HapyIIEHHEM PabOThHI
MeMOpaHHBIXOpraHe, 00JIe3HH
HaAKOTUICHHSL.

THITBI KOHTaKTOB MEXY KIETKaMHU.
3HaYeHNE MEXKIETOUYHON
KOMMYHUKAIIH TS 3I0POBbSI
opraHusma.

Snpo. YpoBHM yITakOBKH
XpoMaTHuHA. XpOMOCOMHBIE
tepputopuu. HemeMOpaHHbie

OpraHOUIBI.
Tema 2. OCHOBHBIE BEXM Pa3BUTHUSA ITpakTuueckas paboTa
MouiekyasipHasi MOJICKYJISIPHO M OHOJIOTHH. «Boigenenne JJHK u3

ouoJiorus (20 4)

HyxknennoBbie KUCIOTHI.
OCHOBHBIE TPUHLIUIIBI CTPOCHUS.
Marpuunble cUHTE3bI. Perukanus
— OCHOBA KJIETOYHOTI'O JICJICHHSI.
[Tpuniumne! perukauu. Myranuu.
Yto BEI3BIBACT U3MEHEHHUS B
crpoenuu JJHK. ITpuniumnst
penapauuu. TpaHCKpUMITUSL.
I'enetnueckuiil koa. Tpancnsamus.
Opranu3zanusi reHoma BUPYCOB
[IpoTuBOBUpYCHBIE CPENCTBA,
MEXaHU3MBI UX JICHCTBHUSL.
Opranuzanus reHoMa 6akTepuit

OanaHay.

[TpakTruueckas padora
«Mogens JIHK-
OpHUTraMmy.

[TpakTuueckas padota
«Ormpenenenue KayecTBa
npenaparo JIHK ¢
MOMOIIBIO
CHeKTpohoTOMETpUNY
(Tpu HaTUIUH
000pyoBaHUs).
[TpakTrueckas padoTa

«PernnukaruBHas
MarrHa (urpa-




AnTHbaKkTepuanbHbIe IpenapaThl.
Opranu3zanys reHoMa 3yKapuoT
I'eHoMHOE penakTupoBaHuUe.

JIEMOHCTpAIUs)».
[TpakTuyeckas pabora
«[IIP (monens
amMIuMpuKanus Ha
Oymare)y.
[TpaxkTuueckas padota
«Cuina npomMoTopar.
[TpakTrueckas padota
«Pemenne 3ana4 Ha
TEHETUYECKUN KO,
[TpakTrueckas padota
«DoNIUHT OEJIKOBY.
Hccnenosarennckas
pabota
«Pacnpocrpanenue
AHTUOUOTHUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTrueckas padota
«Pabora B
COBpPEMEHHBIX
reHeTHYecKuX 0a3zax
naHHbIX. [TpoBenenue
In silico ananu3a

IIOCJIE0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonsitue o nekapctBax. [IpuHIMIIBI Uccnenosarennckas
dapmakoJiorus MOJIX0/1a K TIOMCKY HOBBIX paboTta «IKCIepUMeHTa
(28 1) JICKapCTBEHHBIX CPE/CTB. 10 OTIPEICIICHUIO

CKpUHUHT U €r0 METO/IbI.

[Tytu BBenenus JIC.
dapMaKOKMHETHKA JIEKapPCTBEHHBIX
BenlecTB. BecacbiBanue
(abcopOrrus) nekapcTB. OCHOBHBIE
MeXaHU3Mbl BCACBIBAHHUSI.
TpaHcmopT eKapCTBEHHBIX
BenlecTB. ['eHbl 1 Oenku nepBoit
¢azb1 Ouotpanchopmanuu. [lytu
BBIBEICHUSI JIEKAPCTB U3
opranu3Ma. DKCKpEIus u
anuMuHANUA. ['eHbI 1 Oenku
BTOpO# (ha3bl OnoTpaHchopmarmu.
®dapmakoauHamuka. [ maBHoe u
no0oYHOE, pe30pOTUBHOE U
MECTHOE, IPSIMOE, HETIPSIMOE U
pedexkTopHOE IeHCTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTeMUIUIX).
[TpakTruueckas padora
«Kapta sxcnpeccun
10(haMHUHOBBIX H
CEPOTOHUHOBBIX
PEIENTOPOB B MO3Te
MBIIIEI.
HccnenoBaTeabckas
paborta
«IToBeneHUECKHE TECTHI
Ha peiOkax Danio rario.
CaeTJio-TeMHas
KaMmepay.
HccnenosaTenbckas
pabota
«IToBeneHUECKHE TECThI




Bupl B3auMo1eicTBUS JIEKAPCTB.
CuHepru3m 1 aHTaroHU3M Ipu
COBMECTHOM JEUCTBUHU JIEKAPCTBEHHBIX
BELLECTB, X Pa3HOBUIHOCTH
TpancmeMOpaHHBIN CUTHAIIUHT.

TuIbl KIETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIE KaHAJIbI,
KaTaJIUTHYECKUE U COTpsuKeHHbIE ¢ G-
OenKkaMy; BHYTPUKIIETOUHBIE:
LUTOIJIa3MAaTUYECKHUE U JIEPHBIE.
MexaHu3MBbl JTUraHA-pelenTOPHOro
B3aumMoieiicTBusl. CelleKTUBHOCTh
(M30MpaTeNbHOCTD) JACHCTBUSA, CBSI3b
«XUMHUYECKasl CTPYKTypa —
(hapmakosornueckasi akTUBHOCTb
BEILECTBY

PapmMakoJIOrHYECKON MOAYIISILIUN
CHHANTUYECKON XOJTUHEPIrUYECKOM
nepenayd. MoJIeKyIsIpHbII MEXaHU3M
nercTBUs B hapMaKOJIOTHISCKUE
cBolcTBa M-X0IMHOGIOKATOPOB,
raHrIuo0I0KaTOPOB U Kypapeno J00HbIX
CPEICTB.

dapmakoaorudyecKkas peryisius
AKTUBHOCTH aJIpeHEPTUYECKOTO
CUHarca. AIpeHOMHUMETHUKH,
a7peHo0I0KaTOPbI, CUMIATOIUTHKH.
MounekynspHasi papMaKoJIorus
AHTUAJUIEPIrUYECKUX CPECTB.
['mcTamMmuHOBBIE peLIENITOPBI: THUIIHI,
MOJIEKYJIIpHAsl OpraHU3aLHs.
Crabunu3atopsl MEMOpaH TYIHBIX
KJIETOK: MOJIEKYJIIPHBIA MEXaHU3M
JercTBUS, 0COOEHHOCTH KIIMHUYECKOTO
NPUMEHEHHUS, TOUKUIIPUIOKEHUS
JNEeUCTBHUS MHTUOUTOPOB JIUITHIHBIX
MEIUaTOPOB.

MexaHu3M AEHUCTBUS U IPUMEHEHHNE
[penapaTroB, CTUMYJIUPYIOLIUX
poLleCChl UMMYHUTETA.
®dapMmakooruyeckas

Ha prIOkax Danio rario.
OTkpbITOE 1TOJIEY.
Uccnenosarenbckas
paborta

«IToBenneHuecKre TECThIHA
peIOkax Danio rario.
CraifHO€ MTOBEICHUEY.
[TpakTuueckas padota
«BnusiHME agpeHaIMHaHA
Cep/IeYHbIE COKPAIICHUS
(mporpamMmHOe
obecrieueHue)».
[TpakTrueckas padota
«l'ucromornyeckue
npenaparsl IMMYHHOM
CHUCTEMBIY.
[TpakTrueckas padota
«l'ucromornyeckune
Mpenaparbl HEPBHOM
CHUCTEMBIY.




XapaKTEPUCTUKA UHTEPIICHKUHOB:
MOJIyYCHHUE, MEXaHU3M JICHCTBUA,
npuMeHeHue. OCHOBBI
naTo(pU3nU0JIOTUN 0CcTPO(Pa30BOro
OTBETa, MEAHAIIUs BOCHIATICHHUS.
MonexkynsapHbIi MEXaHU3M
MPOTUBOBOCIIAJIUTEILHOTO JCHCTBUS
TJTFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUTHBIX
MIPOTUBOBOCTIAJIUTEIBHBIX CPE/ICTB.
[TonsTre 0 HapKO3€ U HAPKOZHBIX
npenaparax. KierouHblii 1 HEpBHBII
HapKo3.

dapmakoIoruyecKas XapakTepUuCTHKa
OTAENBHBIX TPYIITHAPKO3HBIX CPENICTB.
[TocnenoBarenbHOCTh JEHCTBUS HA
LIEHTPAITBHYIO CHCTEMY.
®dusnonoruueckuit cox; (asnl cHa. Buapl
HapywmeHni cHa [lonsatue o
MEIMKaMEHTO3HOM CHE M CHOTBOPHBIX
npenapaTtax (TMIMHOTHKAX).
MonekynsipHbie ACIIEKThI
HOIMIICTIIIAH. OnuaTHbIe
pelenTopsl, UX TUIIHI.

DOHKe(anuHbl U SHAOPPHUHBI -
SHJOTE€HHBIE JIMTaH/Ibl ONUATHBIX
PELEnTOPOB.

AHTHIICHXOTHYECKOE JCHCTBHE,
BIIUSIHUE HAa (PYHKIIHIO
JKCTpanupaMUIHON CUCTEMBI,
SMOIMOHABHYIO c(hepy, pBOTHBIN
LEHTp, apTepUaIbHOE JaBJICHUE, IEHTP
TEPMOPETYJISALUH.

MonekynspHble MEXaHU3MBbI
JIEACTBUS HEHUPOJICTITUKOB, BIUSHUEC
Ha 10(haMUHOBBIE, CEPOTOHUHOBBIE,
aJpEeHO- U THCTAMUHOBBIE
peLenTopsl, UXIeHCTBHE HA
KJIETOYHBIE MEMOpaHBbI, Ha
JEOHUPOBAHUETKAHEBBIX
MOHOAMHUHOB.

IToTenuuan-3aBucuMbIC HaTPHCBLIC

KaHaJlbl KaK MUIIICHU JCUCTBUS
MECTHBIX aHeCTETUKOB. CII0COOBI
I/IHl"I/I6I/IpOBaHI/ISI NOTCHINAI-
3aBHCHMBIX HATPHUECBbIX KaHAJIOB
MCCTHBIMHU aHCCTCTUKAMM.

Moayib «MoJieKyjaspHbIe

OCHOBBI cestekum» 9 kiacc (68 yacon)

Tempbl

OcHoBHOE coaepkaHue

JleATeIbHOCTD
IKOJbHUKOB




Tema 1.
MoaexyasipHast
ouoJiorus (20 4)

OcHOBHBIE BEXM  Pa3BUTHSL
MOJICKYJISIPHO M OHMOJIOTHH.
HyknenHoBbI€ KHCIIOTBI.

OcCHOBHBIE IPUHLIUIIBI CTPOEHUSI.
Marpuunble CUHTE3bI. Permmmkanus

— OCHOBA KJIETOYHOT'O JICJICHMUS.
[IpuHnune! permkanuu. Myranuu. Yro
BbI3bIBaCT U3MeHEeHUA B ctpoennu JTHK.
[IpuHnmne! penapauyuy. TpaHCKpUIILIKSL.
I'enernueckuit koa. Opranuzanus
reHoma BupycoBlIpoTuBoBHpyCHBIE
CPENCTBA, MEXaHU3MBbI UX JEHCTBHSL.
Opranuzanys reHoma 6akTepuit
AHTHOaKTEepUaTbHBIEC TIPETapaThl.
Opranu3zanys reHoMa 3yKapuoT
I'enomHOE penakTupoBaHUE.

[TpakTuyeckas pabora
«Boiaenenue JIHK u3
OanaHa.
[TpakTuyeckas pabora
«Mogens JIHK-
OpHUTaAMU».

[TpaxkTuueckas padota
«OrnpeneneHue KauecTna
npenaparos JJHK ¢
IIOMOLIBIO
CIIEKTPO(OTOMETPHUI
(npu HANIMYUHU
000py0BaHuUs).

[TpakTrueckas padota
«PerumkaTuBHas MamHa
(urpa- JI€MOHCTpALIUS)».
[TpakTnueckas paborta
«[P (Mmonmens
aMIUTHQUKAIUSI Ha
Oymare)».
[TpakTrueckas padota
«Cuna nmpoMoTopay.
[TpakTrueckas paborta
«Pemenne 3amau  Ha
TE€HETUYECKUU KO/I.
Tpaucaauus».

[IpakTruueckas pabora
«DoxauHr OEIIKOBY.
Uccnenosarennckas

paborta

«Pacnpoctpanenue
AHTUOMOTHKOPE3UCTEHTHBIX
OaKTepHii».

[TpakTruueckas padora




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
nanHbix. [IpoBenenue In
silico ananu3a
IOCJIeI0BaTEILHOCTEH
T'CHOBY.

Tema 2.
MounekyJIsipHBIE
OCHOBBI FTeHeTHKH
(20 v)

[Ipenmer reneruku. Kpartkas
HCTOPHS PA3BUTHUS TIPEICTABIICHUS
0 HAaCJEICTBEHHOCTH.

OT rena k nNpuU3HaKy: KaKk
packpacuth KoTa. YTo Takoe
npusHak? [1yTe oT rena o
npu3Haka. Myranuu. AJuieny.
['eTepo3uroTsl 1 TOMO3UTOTHI.
JloMUHAHTHBIE U PEIIECCUBHbBIC
aJuIenu.

I'ensl cTposT opranusm.
Bxrouenue u BBIKITIOUEHNE
6ombiIoro Habopa reos. Kak
KJICTKH TIOHMMAIOT, KaKHe TeHbI
JIOJDKHBI pabOTaTh.

JluckpeTHOE HacIeI0BaHUE
MpU3HAKOB. 3aKOHBI MeHens:
OJIVH I'€H - OJ1H npu3Hak. Cxema
CKpEILMBaHMS. 3aKOH
eaMHO00pa3us THOPHUIOB TIEPBOTO
MOKOJIEHUS. 3aKOH pacUICIICHHS
IIPU3HAKA BO BTOPOM MOKOJICHHUHU.
3akoHbl MeH1ens: HECKOIbKO
IF€HOB - HECKOJIBKO MPU3HAKOB.
JuruGpuHoe cKpelrBaHue.
HesaBucumoe pacxoxaeHue
xpoMocoMm. CLerieHHoe
HacJe/10BaHue.

B3aumonencTBre reHoB.
AJIenbHOE U HealIeNIbHOE.
Omnpenenenue nona. [lonossie
XpoMocoMbl. CaMIIbl U CAMKH.
Brnusinue dakTopoB okpyskaromieit
cpelbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpomocoMsl. [TpoGiema
JOTIOJIHUTENBHON X-XpOMOCOMBI Y
KEHIIUH. Tpex1BeTHbIe KOLIKH.

PosieBas urpa
«Annemmy.
HccnenoBaTenbCKui
IIPOEKT MyTrareHHble
(dakTopsI.

Ponesas urpa «Cyanba
KJIeTKNY. I eHbI-
MePEKITI0YaTENH.
IIpakTrueckoe 3aanue
«ANTOPUTMBI JJI5
KJIETOK».
[IpakTueckoe 3aganue
«Enunoobpasue
MIEPBOTO TIOKOJICHUSI.
[IpakTueckoe 3aganue
«Pacmemienue Bo
BTOPOM ITOKOJICHU.
Uccnenosarennckuii
MPOEKT «3aKoHbI I
Meunens B
AKCIIEPUMEHTE.
[TpakTruueckoe 3aanue
«Pemerka IlenneTa.
[TpakTrueckoe 3aanue
«HacnenoBanue,
CLIEIIJIEHHOE C MTOJIOM).
[TpakTHueckoe 3aHATHE
«B3auMomeicTBus
I'€HOB (MOJICITMPOBAHKE
CHHTE3a M TPaHCIIOpTa
MUTMEHTA B KIIETKY)».




Tema 3.
MoanekyJIsipHBIe
OCHOBBI cejtekuun(28

)

['enbl B nomynsiusix: BEIUKOE
paBHoBecue. [lonynsauus. YacToTsl
BCTPEYAEMOCTH MPHU3HAKA U AJLJIEIISI.
VYpasaenne Xapau- BaiinOepra.
[Tonynsauuu MEHSIOTCS: YUCIIEHHOCTD,
MUTpaIys 1 BEIOOp cympyra.

®DaKTOPBI, KOTOPHIE BEIBOAST MOIYJISIIIUIO
u3 paBHOBecHs Xapau-BaitnOepra.
YucneHHocts nonysiuuu. Ponesas urpa
«Opdexr  ocnomarenms».  [peiid
resoB. Myranun. Hecnyudalinoe
cKkpewmnBanue. M3omsaums.

[Tonmynsiuuy MEHSIIOTCS: €CTECTBEHHbBIN
0oTO0p. MexaHu3maenucTBus
€CTeCTBEHHOro otOopa./[BroKymuit
0TOO0P.

MoaudukanroHHass ”3MEHUYHUBOCTb.
Craructuueckre 0COOEHHOCTH
MOTU(DUKAITUOHHOUU3MEHYHUBOCTH.
Hacnenosanne Koan4ecTBEHHBIX
MIPU3HAKOB.

KonuuecTBeHHbIE TPU3HAKH.

CpenoBasi U3MEHUYHUBOCTH MTPU3HAKA.
Koaddumnuent nacnegyemoctu
npusHaka. OtBeTHa oT60p. [lonck

I€HOB KOJIMYECTBEHHBIX MTPU3HAKOB.
OAHOHYKIJIEOTH/IHbIE BAPUAHThI T'€HOB.
JHK-uumn. [TonHOreHOMHBIMaHATIN3
accoIlMaIlni.

«Omb1» Hag reHomoM. [loctreHomMHas
apa. O6paTHas reHeTuka. «OMUKCHBIC»
uccienosanus. [Iporeom, meTaboaoM.
JlomecTuKanus ¥ HEHTPHI FTE€HETUYECKOTO
pazHooOpasus. [loucku pacTeHuii ¢
«XOPOIIUMMY» MPU3HAKAMH IS YeJIOBEKa.
LleHTpbI reHeTHYEeCKOro pa3HOO0pas3usl.
Hukonait IBanosuuBasunoB. Cenexius.

KomOunanmonHnast u ruOpuHas
ceneknus. ['erepo3muc.

IIpakTrueckoe 3aanue
«YacToTHI annenei,
TE€HOTHUIIOB U
(eHOTUTIOB.
HccnenoBaTenbCKuii
IPOEKT «AHaIu3
TE€HETUYECKON CTPYKTYpPBI
HNOMYJISILIMK(HA OCHOBE
3aKOHa Xapau-
Baiinbepra)».

Ponesas urpa «2ddexr
OYTBIIIOUYHOTO TOPJIBILIKAY.

PosnieBas urpa
«EcTecTBeHHBIN

0TOOPY.
HccnenoBaTelnbCKUe
paboThI
«MoaudukarmoHHas
U3MEHYMBOCTh PACTEHHUU
B TIpe/IeNIaxBaIlero
MECTa JKUTEILCTBAY.
[IpakTueckoe 3aganue
«ATpPOHOMBD.
[IpakTueckoe 3aganue
«I"oMonorudeckue psiabl
HacJeACTBEHHOU
H3MEHUYHUBOCTH.

CoxpaHUTh U U3YYUTh I'€HBI, YTOOBI
MeHsATh Oyayiee. Kak npaBuibHO
XpaHuTh reusl. Komnekiuu
TEHETUYECKUX PECYPCOB PACTEHUI.
[IpakTUKyM W/UITK UCCIEN0BATENbCKUIMA
IpoeKT: MeToibl KyTbTHBUPOBAHUS in
VItrouist CoxpaHeHHsI TeHETUIECKUX
PECYPCOB PACTEHUM U U1 YCKOPEHHOM
cenekuuu [ enernueckre LEHTPHI B
Haleu crpase. ' e 3anumMarorcs
T€HETUKON Y TEHOMUKOM T HYXK
CEIIbCKOT'0 XO3sICTBA.




