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HHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro Kypca «IIpakTukyM Mo pemeHuro OMOI0ruu4ecKux
3ajau» pazpaboTaHa B COOTBETCTBUU ¢ TpeOoBaHMUsIMEI DeiepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJIApPTa OCHOBHOTO O0IIEro oOpa3oBaHUs, OPUEHTHUPOBaHA Ha
o0OecrieueHre WHAMBUAYAIbHBIX MOTpeOHOCTEH oOOydarolmuxcss M HalpaBleHa Ha
JOCTHMKECHHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHMsI ¢ y4E€TOM BbIOOpa YYaCTHUKAMHM 0Opa30BaTEIbHBIX OTHOLIEHUM y4eOHBIX
KypCOB.

[IporpamMmoii npeaycMoTpeHO (POPMHUPOBAHUE COBPEMEHHOIO TEOPETHYECKOIO
YpOBHS 3HAHMH, a TakKe M TPAKTHYECKOTO OMbITa paboThl C J1abOpaTOPHBIM
o0opyIoBaHUEM, OBJIA/ICHUE TPUEMaMHU PEIIeHUsT OMOJIOTHYECKHUX 3a7ad.

Jis momHOro ydera MOTPEOHOCTEM ydamuxcs B MpOrpaMMe HCIONb3yeTCs
g GepeHIUPOBAHHBIA  MMOAXO0M, YTO CTHUMYJIHMPYET YdYallerocs K YBEIHUYCHHUIO
HOTPeOHOCTH B UHIUBUIAYaIbHON, HHTEIUIEKTYaIbHONW U IO3HABATENIbHOM 1€ TEIbHOCTH
Y pa3BUTHUIO HAYYHO-HMCCIIEI0BATEIbCKUX HaBBIKOB. [Iporpamma craneT BOcTpeOOBaHHOM
B IIEPBYIO O4Yepelb IIKOJbHUKAMH, KOTOpPbIE HMEIOT CTOMKMH UHTepec U
COOTBETCTBYIOIYI0 MOTUBAILIMIO K U3yUYEHUIO IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

[IporpamMmMa moMoskeT MIKOJIBLHUKY B 60J1€€ TITyOOKOM U3y4eHUH HHTEPECYIOIIEH eTo
00JIaCTH €CTECTBEHHBIX HayK.

[Ipu n3ydyeHnn yueOHOroKypca Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus BaXXHOE

3Ha4YeHHE MPUOOPEH TaKue e, Kak (HopMHUpOBaAHHE:

- HaBbIKa CaMOCTOSITEIFHOTO PEIICHUSI MPAKTUIECKUX 3a]1a4, BKIIFOUAIOIIETO B ceOs
YMEHHE BHJACTh W aHAIM3HPOBATH MPOOJIEMBI, HYXKIAIOMIMECS B PEHICHUH, yYMEHHE
JeTallbHO TIpOpadaThiBaTh M pEalM30BbIBATh CMOCOOBI pabOThl C HHUMH, yMEHHE
IUIAHUPOBAaTh COOCTBEHHYIO paboTy U CaMOCTOATEIbHO KOHTPOJMPOBATH CBOE
MPOJBUKEHHE K KEITAEMOMY Pe3yJIbTaTy;

— HaBBbIKa TEHEPUPOBaHUS M O(DOPMIICHHS COOCTBEHHBIX HJIEH, OOJICUCHHS HX B
yIO0OHYIO0 Ul pacnpocTpaHeHus popmy;

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMITBIOTEPHBIMU IPOrpaMMaMH,
7ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
GoHIAMH U WMHBIMU pECypcamH, ¢ KOTOPHIMHU MOKET OBITh CBA3aHAa OMOJOTUYECKUE
3a/1a4u.



[Iporpamma pa3duta Ha MOIYJIH, KOTOPbIE MOTYT OBITH HMCHOJB30BaHBI JHOO
YacTU4HO, JO0 mojHocThio. Tak wmonynb «Kak JKMBOTHBIE U pPaCTEHHUA
PUCTIOCA0INBAIOTCS (IBOJIOLMOHHASA AKOJIOTHUS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
wmm 6 kimacce B TeueHue oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACTBa» M «buorexHomnorus» paccuutaHbl Ha 68 4YacoB WU MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoM ciydae BO3MOXKHO MpoOXoxkaeHHE oboux Moxayie («OCHOBBI
pacTeHueBoACTBa» B 7 miu 8 kitacce, «buorexnonorum» B 7 uiau 8 kiacce). AHaIOTUYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHH U (PapMakoIoTum» U «MoJeKyIspHbIe
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 4YaCOB U MOTYT OBITh PEAIM30BaHbI B TEUCHUH 2-
x Jiet (no 34 yaca B roa) wid B TedeHuu 1 rona (68 yacoB B roja). Bo BTOpom ciydae
BO3MOXHO TPOXOXKJIeHUE 000ux Momayneu («MoyeKyJIspHble OCHOBBI CEJIEKIUU» B &
KJacce, «MoJeKyspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MOXHO pPEKOMEHJI0BaTh HCIONb30BaTh MOAyJn «Kak »HUBOTHbIE M pAaCTEHHS
npucnocabauBaTcs», «OCHOBBI  pPAaCTEHUEBOACTBA», «MOJIEKYJIsIpHbIE OCHOBBI
CEJICKIIMMU» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO IKKIa (5-9 kinacc no 1 yacy B
HEJIeNI0) JJIA KJIACCOB arpoOMOTEXHOJIOTMYEeCcKoi HarpaBieHHOocTH. Monymu «Kak
KUBOTHBIE M paCTEHHUs MpucrnocabiuBaroTcs», «buorexnonorun» u «MoyeKyIspHbIE
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
mukiaa (5-9 kmace mo 1 wacy B Hemenmro) JUIS KJIAacCOB OHMOTEXHOJIOTMYSCKOTO WIIH
MEIUIIMHCKOIO HaIllpaBJIeHUM.



COJEPXAHME YYEBHOI'O KYPCA

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
3K0J0THs) 5-6 Kiacchl (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTPOECHHE KIETKH). Bua, ocobp —
OpraHu3M Kak efuHas cucrema. Apantanuu (npucnocodisenus). [lonstue romeocrasza
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[TonsiTue BapuatMBHOCTH Tpu3Haka. HccnepoBarenbckue pabotel «Bcee nwm
(cunubl, 6enku, 6epe3sl U T.]1.) OJUHAKOBbIE? DOTOKBECTY.

Orpannuenus Mopdonoruueckux # (pusznonornueckux agantanuii. [louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIETO
Kpash».

2. Bnusanue oxpyxcarowieini cpeowt na sncugwte opzanusmol (12 uacoes)

dakTopbl OKpyKaromiei cpeabl (abuoTHueckue, OMOTUYECKHUE, AaHTPOIOTEHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Ber u Temno» (KyOWKH JbAa B3BECUTh, OJIOXKHUTh B YaIIKU
[letpu Ha pa3HOLBeTHYIO Oymary, uepe3 30 MHHYT B3BECUTb 3aHOBO — KTO OBICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/[BukeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3anstue «Jlem tuiaBaer B Boje (aicOeprw,
3amep3aHue BoAoeMoB)». [IpakTtuyeckoe 3anstue «Jleg npu 3aMmep3aHun pacuIupsieTCs»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abmotnueckum (pakrtopam. [IpucrnocoOiaeHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «lllyba» (xkyOuwku baa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuyeckoe 3ansitue « [ IMrMmeHThn (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 (QuomactepoBy. IIpaktuueckoe 3anstue «Kax
’KUBOTHBIE MJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pacTEHUs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBUSAX» (HA JIOCTYIHOM
Marepuaie).

3. Bzaumooeiicmeus rncusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhI. 3aKOHOMEpPHOCTHU pa3BUTHS MEKBHUIOBBIX
B3auMoOOTHOIIeHUH. Ko3Bomonusi (XUUIHUK-KEPTBA; MNapa3uT-XO035MH) BOJIOLHUS
cTpareruil oOsBanus nuim. ConuanbHOCTh. Bunbi-Becenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccnemnoBarenbckas padbora «HabmiomeHnst 3a B3aUMOOTHOIICHUSIMU



’KUBOTHBIX MPHU JOOBIBAHUU MUIIH (KOPMYIIKH JUISI ITULL, U1 TOPOACKUX MIIH CEITbCKUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuii u yxcusomusix? (6 uacos)

AnTponorenHsie ¢pakropsl. [IpaBaa a1, 4To MepBOOBITHBIE JIFOIU )KUITU B TAPMOHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUU. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aenarb. KyJbTypHBIE pacTeHHS UM UX JIHUKUE MPEIKH.
[ToueMy BakHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTypHBIX pacTEHUH U UX 3HAUYEHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBenHuku Poccum m wmupa. [lpaktuueckas padbora «PazHooOpaszue KyJIbTYypHBIX
PACTEHHMI B BallleM PETHOHEY.

HccnenoBarenbckas pabota «BinsHHe aHTPONOreHHBIX (PaKTOPOB HA Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem peruoHe — yHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BaxkHeHUX 000104eKk 3eMiH. YTO Takoe «3KOJOTHYECKHE
HUIIM» W Kak oHu (opmupytorcs? dopmupoBanue 3HaAHUN O OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHUECKHX  MNPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUIbL. Pa3Butue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «DKOJIOTMUECKUE HUIIM BOKPYr TeOs — OINMUCaHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HAOJTIOICHUSI .

Moayab «OcHOBBI pacTeHHEBOACTBA» /-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DaKTOPhl BBIPALIUBAHUS PACTEHUU.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, COCTaBIEHUE TUIOTE3bI, 1EJIU U 3aJlad IKCIEPUMEHTA 10
BBIPAIIMBAHUIO PACTEHUl B KOHTpoJupyeMol cpene. KoHTposu, NOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lmanupoBanue skcnepumenTa. OIlleHKa pe3ysibTaToOB
skcriepuMenTa. MccnenoBarenbckas pabora «®DakTopsl, BIMAIONIME HAa MPOpacTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U MUKPO3EJIECHH



B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX ycnoBHUsX. COOp yCTaHOBKU JJIsl BBIPAIUBAHUS
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XMMHUECKUX 3JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHrne nuraTenbHbIX
BelecTB pacteHusIMU. [IpakTrueckas pabora «CxeMbl TUTATENbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKkue. THhIbI
NUTaHusl pacTeHuil. Bo3aymHoe M MuUHEpalbHOE (KOPHEBOE) IMUTAaHUE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEMIECTB PACTCHUM: BOCXOIAIIMA W HHUCXOIAIIMNA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxHueie ynobpenus. [lpaktuueckass pabora «lIpaBuna cmemmuBaHusi yaoOpeHHI»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpPY.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUSL PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B >KU3HU
pactennii. OpMBbI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GocPopcoaepx aiiux CoeTMHEHHMN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B 3HEPreTuueckoM 0OOMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIIAa3Mbl, Ha (PEpMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpyKTypooOpa3oBareiibHas poOJib KalblMs. YyacTue B
o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJCPKAHUU CTPYKTYPbl MEMOpaH U PEryJsius Ux
IIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabojim3Mme pacTeHuil. Marauii B cocraBe XxJjiopoduuia,
CXOJICTBO XJIOpo(UIUIa U TeMOTJIOOMHA KaK CBUAETEIHCTBO €IWHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, X POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUI.

PacturenpHas IuarHocTMKa W METOAbI MIACHTU(UKAIIMM HEA0CTaTKa/U30bITKa
sneMeHToB nutanus. [IpakTnyeckas pabora «PacturenbHast TMarHOCTHUKA.

Uccnenoparennckas padota «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, paCTeHUN
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHUM (IIpH



HaJTUYIUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3jIUYHBIX AJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

4. Pezynamoput pocma pacmenuit. 3awguma pacmenuii (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IMTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcumzoBasi KUCIOTa U HEKOTOphbIe (DEHOJIBHBIE BelllecTBa (MKyMapoBas, KOpUYHas,
CaJIMIIMIOBas K-Thl), 2. CHUHTETHUYECKHE (MOp(aKTHHBI, peTapAaHThl, Ae(OoJHaHTHI,
JICCUKAHThI, repOuiuanl). OUTOMOHHUTOPHUHT M OICHKAa COCTOSHUS PaCTEHHI.
CoBpeMeHHbIe cniocoObl MoHUTOpUHTa. IlpakTHueckas pabota «OUTOMOHMTOPUHI WU
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHbIE CIOCOOBI MOHUTOPUHTA.

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TMUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKkTapum: npaBuia U yCIOBHs pa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaiomypol, ux npumeHeHue 6 6blpauiueanuu
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BoaHasi, mecuaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBIPAIIMBAHUH
pactenuii. [IpoBeaenue Boabl B KOpHE U cTebisie pactenuil. [Ipaktuueckas padbora
«KopHeBoe naBiieHue».

Boaubiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYIISLMN UCIIAPEHUS BJIaru pacCTEHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusiHue yCIIOBUWM COJEp)KaHMUS DPACTEHHM Ha
KOJIMYECTBO YCTBUI.

@DOoTOCHHTE3 — YHUKaJbHBII Tpouecc pacTteHud. TemHoBass W cBeToBast (pasbl
¢dorocunTe3a. 3HaueHue POTOCUHTE3A I KHUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANbHAST ~ IMATHOCTMKA PACTEHUH MO  aKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xmopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH T1ipu  OECIIOYBEHHOM
BoIpanuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpixaHue pacTeHU».
[IpakTrueckas pabora «/[pIxaHre pacTeHnii: OLIeHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHHIM
Y TUI0JI0OBY.

HccnenoBatenbckue paboTel: «BnusHue cmnocoOa BbeIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U PAa3BUTHUS PA3TUUHBIX PACTCHUID.



6. Kynemypnoie pacmenun. Cospemennsie acnekmot cenexyuu (20 yacos)

Kak denoBek crtan ucnonws3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUN
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PAcTeHUs M IKUBOTHBIE, KOTOpPHIE JKUBYT pPSJIOM C YEIOBEKOM HM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPIaHU3MOB.
N3menunBocTh. Bunbl m3menunBocth. [lpaktuueckas pabora «MoaudukanroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbBII HOCUTENb HACIEACTBEHHOCTH H HW3MEHYMBOCTH.
HyxknennoBeie kucnotsl. JIokanu3anus r€HETHUECKOTO Marepuaina B kieTke. [leneHue
kierok. Permmukanus [JHK. OcHoBHas norma MosiexkysisipHoi ononoruu. TpaHCKpUIus.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». IlpakTtuueckass pabora «Mytamus Ha OytepOpoje
(11006011 00BEKT M3 TmpeAblaylied padoThl, TNI€ WU3MEHEHHE WHCTPYKIUU MPUBEACT K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYecKoe pa3zHoobOpazme. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKHUE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKHUX PECYPCOB pacTeHHl (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LleHTps
MIPOUCXOXKAEHUS KynbTypHbIX pacteHuii H.M. Basunoa u IIL.M. JXKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHblE MeTOAbl cenekuuu. ['nbpummzanus. @opmbl oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIIYYIICHUE YpPOKAHOCTHU, YCTOMYMBOCTH K OMOTUYECKUM U
abnotnueckuMm ¢akrtopam. [Ipakruueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte nu xu3Hp B 1ipoOupke? BuOTEXHOJOrHsT KYJbTYPHBIX pPAaCTCHUM.
UccnenoBatenbckass pabota «BelpammBanue pacTteHuil B mpoOHpke» (MOMKHO
BOCIIOJIB30BAThCS  PE3yJIbTaTaMH MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JIJIsl PACTEHUM ).

Kak  genmoBexk  Mmoxer  momudummpoBath  pactenus? — ['eHermyeckoe
penaktupoBanue. COBpEMEHHbBIE  TMOAXOABI W JIOCTHOKEHUS  E€HETHYECKOIO
penaktupoBaHusi  pactenumit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMXHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvhnan npodykuus. (8 uacos)
HanzemHubie 1 mojazemMHbie opranbl pacteHuil. [lodber u BUIOM3MEHEHHBIN MMOOer
pactenuii. CrtocoObl pa3MHOKEHUS PACTCHUH.
[TonsiThe 0 KayecTBe TMPOAYKTOB TWTaHusA. [IpoOreMbl KOHKYpEHIIUU
OTEYECTBEHHBIX NPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU U CPEIICTBA



COXpaHEeHUs NpPOAYyKTOB muTaHus. llpaktuueckas pabora «lIpenenbHO AomMycCTHMBbIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KaueCcTBa BBIPAIICHHONW MUKPO3€eJIeHW» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenmmmometpus. Xpomartorpadus. [Ipaktuueckas padota «MeToabl OIEHKH KauyecTBa
PACTUTENBHOW MPOIYKIHUU: XPAaHEHUE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenosarensckast pabora «OmpeneneHue BuramuHa C MeToJ0M OOpaTHOTO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

Monyan «broTexHonorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHOJIOTMU. 3adyeM YEJIOBEKY OHMOTEXHOJIOTWH, B YEM HX
MPEUMYILIECTBO MEPE] XUMUUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokatanmmuzatopel. [IpakTudeckass pabora «lIlpumepbl mpuUMeHEHUS OMOJIOTHYECKHUX
00BEKTOB B TBOEH KUZHUY.

Coipbe a1 OMOCHHTE3a M OILIEHKa €ro OMOJIOrH4ecKoil HeHHOCTH. OCHOBHBIE
WMCTOYHHMKHU YIJIepojaa, a3oTa, (ocdopa, MuxposnemeHtoB. HcecnegoBaHuE HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJIEHUS U ONITUMU3ALIMU MTPOLECCOB OMOCHHTE3a. MeTo1bl ONTUMU3ALUU
OUTATEIbHBIX CPE.

2. Muxkpoouonozus (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTeME oOpraHuyeckoro wmupa. CrpoeHue
OakTepuanbHOu kieTku. Knaccudukanus O0akrepuit. Mopdomorus 6akrepuii. [Ipoctbie
U CJOXHbBIE METOJAbl OKpamuBaHus Oaxktepuil. dusnonorus OakTepuil: NHUTaHUE,
JIBIXaHue, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM ApXeu (IKCTpeMOPUIHHOCTb,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OmpeneneHue (GOopMbl MPEUIOKEHHBIX KYJIbTYp MHKPOOPTraHU3MOB,
UCIIONIB3YSl MpPOCTOM MeTod okpacku» JlaboparopHas pabGorta «OmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK pEaKTHUBOB).

MosoyHokucnoe u crnuptoBoe OpoxkeHue. PoToTpodHBIE U XEMOTpO(dHBIE
Oaktepun. Kunermueckoe  omucaHue — mpolecca  pocTa MUKPOOPTaHU3MOB.
OKCHOHEHIMabHass ~ MojJenb  pocta. KunHetnka rulOenu  MUKpPOOPTaHU3MOB.
JIaGoparopHas pabota «IIpurotoBnenue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[TaTorennsie 6akTepun. YymHas manouka v YepHas CMEpTbh, OOTYIIN3M, CTOIOHSIK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KylIbTyphl OakTtepuil. MeTon pa3BeneHUd. MeToJ HMCTOLIAIOIIETO — IITPUXA.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHUKA BBIJACICHHONW YHCTOM
KYJbTYpbI: XapaKTEpUCTUKA KOJIOHUH, PopMa OaKTEpHil, TUIT KIIETOYHOU CTEHKH.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTHUB OakTepuil. MexaHu3MBbl JeHCTBUIA
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U ¢
nobaBieHust aHTHOMOTHKOBY MccnenoBarenbckas padora «llonck MUKpOOpraHu3MOB
00JalaloluX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHMueckoe omnucaHue OHOCHHTE3a
MPOJIYKTOB MHUKpPOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pasjaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHrne MOJIOYHOKUCIIBIX OAKTEPUI, UCCIIEOBAHUE UX
AKTUBHOCTW.

Mukpoopranusmsl B arpoOHoTeXHOJI0TuH. MIcKycCTBEHHBIE acCOIMalli PACTEHUIN
¢ MuKpoopranusmamu. VccnenoBarensckas padora «Bpiaenenue Oaktepuil mojae3HbIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NaecHegble 2pUdbl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbie rprOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapoMmuileToB. McTopust MCHOIB30BaHMS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. JlabopatopHas pabota «lloacder kieTok Apoxxked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
cnupTa M yriekuciaoro rasa». lloiydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKAKAX.
Jpoxoku Kak MpoayIeHThl OnoToruB. [lomydeHue 11eneBbix OEITKOB B IPOKIKAX.

OcoOEHHOCTH BET€TATUBHOTO U TOJOBOTO Pa3MHOKEHHS Y IPOXKIKEH, 3HAUCHHUE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKEH U rprOOB, MMOUCKA
MUIIIEHEW (YHTUIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IpenapaTos.
JlaGopatropnass pabota «HaOmromeHue  pa3sMHOXKEHUS  JAPOKIKEBBIX  KIETOKY.
[Ipaktuueckas pabora «llomydyenune TBopora u kedupa Ha OCHOBE MOJIOUHOKHCIIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUIBI KBaca U UX XapaKTEPUCTHKA»
«/IpoXoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOU3BOJACTBA KBACa.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX ycioBUsX». [IpakTudeckas pabota «MeToabl OIICHKH CBOMCTB



xJieOoneKapHbIX Jpoxckeil. OCOOCHHOCTH MPUMEHEHHUs IMPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxokei». MccnenoBaTenbckas paborta «BrusHue QU3MKo-XUMHUYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue METO/bl OYUCTKU TBEPHBIX, XKUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0JI0B mpou3BoACTB. CTouHble BOABL. CXeMBbl OYUCTKH. BHOPHUIBTPHI, a’dpOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp30BaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusaue $pusnko-xumuueckux haxkropos Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl usmenumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Pemmukanus JJTHK. OcHoBHast torma MonekyisipHoi Onosoruu. TpaHCKpUMIIHS.
Tpancnsuusa. Myrauuu. [Ipaktuyeckas pabora «I'éH — HHCTPYKIUS 1O COOPKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». IlpakTtuueckass pabora «Mytaius Ha OytepOpoje
(yr060¥ 00BEKT W3 MpedblayIIei padoThl, Ie MU3MEHEHHWE WHCTPYKIMH TMPUBENET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

[TosoxkeHue BUPYCOB B CUCTEME OPraHM4ecKoro Mupa. CTpykTypa U XUMHUYECKHIA
coctaB BupycoB. Kiaccudukanus supycoB. Penponykius BupycoB. I[Ipocmotp
JOKYMEHTAJIBHOTO (PriibMa O BUpYCaXx.

Bupycs - Bo30yauTenu nHpekunoHHsix 0oae3neid. OHkoBUpychl. bakrepuodaru:
CTPOCHHE, CBOMCTBA, npumeHeHue. lIpaktuueckas pabora. «MeTon pa3BeaCHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue MmetToapl 60pHOBI ¢ BUpyCaMH.

6. I'ennasn undsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bekropa. Cnenuduueckue dhepMeHTbl OakTepHil.
[Ipaktuueckass pabora «IDHIOHYKIIEa3bl pecTpUKUIUU (padoTa € HYKICOTHIAHBIMU
MOCJICTIOBATEIHLHOCTSIMHU Ha Oymare)y.

buorexHomornn nmpoayknuu O0EIKOB B OAKTEPHAIBHBIX KYJIbTypax. JlocTmkeHus
TeHHOW WH)KCHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OakTepuid W apxem.



[TpakTuaeckas padora «I ennbie HoxxHUIBI - CRISPR/Cas (MonenmupoBanue Ha Oymare)»

I'MO. Metoas! nosmyuenust ' MO. Urpa-nuckyccust « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE HKCIEPUMEHTAX
M0 IOMECTUKAIINK KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka benseBa). Jluckyccus «Jlomectukarusi, Bce JIM pAacTeHHUs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSIZIOM C YEIOBEKOM UM OJIOMAITHUBAIOTCSI? MOXHO JM CcUMUTaTh
TapakaHa 0JIOMAlTHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbl B >KMBOTHOBOJICTBE: TpPAHCIUIAHTAIMs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHbBIEC, KJIOHHUpoBaHue. Ilpaktuueckas pabora «MeTonuka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHoOBHbIE 00JIE3HNW >KUBOTHBIX M POJIb MATOIN€HHBIX MHMKPOOPTaHU3MOB U
napa3uToB B PA3BUTUH 3a00JICBaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M0OOYHOE (OTPUIIATENILHOE) BO3ICUCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEJIM M 3aJa4d BETEpUHAPUU. BHOTEXHOJOTHUSI KOPMOBBIX IpenapaToB.
[Ipaktuueckas pabora «CocTaBieHue palioHa MUTAaHUS )KUBOTHOTO, pacyeT pacxo/ioB
Ha coaepxkaHue». MHMccnemnoBatenbckas pabora «OleHKa KadecTBa MOJIOYHOMU
MPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HAIPaBJICHUS CEJICKINH: YIYUIICHHE YPOXKAWHOCTH, YCTOWYUBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktudeckas padorta «BripammBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

OCHOBHBIE MOJXOJbI CEJIEKIUU W OMOTEXHOJIOTMH KYJbTYPHBIX pacTeHUH,
['mbpunuzanus, oOTHaJeHHAs TUOpUAM3aLUs, HCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYecKoe peaakTupoBaHue). Mcropusi cenekuuud B
Poccun n mupe, ucTopust pa3BUTHSL BAXXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTMYecKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-na3mMuapl. ['ennr T-JIHK. MonekyJISIpHO-T€HETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHeTndeckoe pemaktupoBaHue. COBpeMEHHbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO peakTUpoBaHusi pactenuid. [Ipaktuyeckas padora
«I"eHOMHBIC HOKHHILIBI (MOAeaupoBanue padotel cucteMbl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHS KYyJbTYPHBIX PaCTEHUU.



UccnenoBatenbckas pabora «BwlpammBanue pacTeHHid B NpoOUpKe (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX HKCIEPUMEHTOB II0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

Moayab «MoJiekyasipHble 0CHOBBI (U3H0JI0TUM U Gapmakogorum» 9 kiace
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (pOpMBI
KHCJIOPOJIA, X MOJIYYEHUE, HEUTpaAIA3alsl.

MakpoasieMEeHThI: TIPOLIEHT COJIEpKaHUsI B OpraHU3Me, BbITIOJHsAeMast (PYHKITHS,
colepkaHue B mpojaykrax nutanHus. Ca2+ - cBs3piBaromue O€IKd, JECMOHHPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBaIKs COJIHEUHOM SHEPIrUeH.

MUKpPO3JIEMEHTBI: B KaKUX MOJIEKYJaX COJIEpIKaTCsl, BBIMOJHsAEMAas (yHKIUS,
colepKaHHue B NMpoaykTax nutanus. [lociencTBus nepeo3supoBKU MUKPOIJIIEMEHTAMU.
Fe — ycBauBaembie THUIIBI COCAMHEHHWM kene3a. ['eMONmpoTenHbI, TEeMOIMAHUH,
mutoxpombl. CU — ycBoeHHWE W TpaHCHoOpT Menu. benku, coxepxkamime Meab.
[Tatonorunueckue cuHapoMbl Menke u BusibcoHa, cBsi3aHHBIE ¢ META00JIM3MOM ME/IH.

Tokcuunble 3neMeHThl llepuoanueckor cHUCTEMBI Ui OpraHu3Ma. BrausHue
HEIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIM BUTAMUHOB B TTUILEBBIX MPOTYKTAX

Kupsl. 3a0oneBaHus YeI0BEKa, CBA3aHHBIE C HAPYIICHUSIMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBonpl. 3a0osieBaHMs 4YEOBEKA, CBS3aHHBIE C HAPYIICHUSMH YTJIEBOJIHOTO
obmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3aboneBanus 4eI0BEKa, CBI3aHHBIC C HAPYIICHUSIMU OEITKOBOTO
oOmena. @yHkiuu 6enkoB. epmentsl. Mexanusm aeiictBusi. Kiaccesl pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3anatue «KadecTBEHHbIE peEaKIMU Ha
opraHuveckue Moiiekynbel». IIpaktuueckoe 3anarue «lleHatypamusi  OEJIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'muxonus. Hukn Kpebca. Llens nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. ['moxoHeoreHe3. CuUHTE3 yIiIeBOJOB, OEJKOB, >KHUPOB.
Merabonutuueckue 3aboneBanus. Ilpaktuueckoe 3ansarue «Pemenue 3amay  Ha
DHEPTETUYECKHUN OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuun MmemMOpaH. Buabsl Tpancrnopra B KJIETKY.



MemOpannbie opraHounbl. 3a0oieBaHHs CBSI3aHHbIE C HapyIIEHHMEM padOTh
MEMOpaHHBIX OpraHei, OOJIe3HW HAKOIUICHHA. THUIBl KOHTAaKTOB MEXIY KIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIA 3J0pOBbsi opraHusma. [Ipaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Aapo. VYpoBHM  yNakoBKM  XpoOMaTHMHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HemeMmOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTUN.

HyxnennoBsie kucnotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHMs. [IpakTudeckas padora
«Boigenenne JIHK w3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoirsio
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

MaTpuuHble cUHTE3bl. Permkanus — OCHOBa KJIETOYHOro neieHus. [IpuHuumb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrmndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padora «Cua mpomMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemeHue 3amady Ha T€HETUYECKHM
koq» Tpancisius. [Ipaktudeckas padota «DoJIuHT OEITKOBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
UccnenoBarenbckas pabora «PacnpocTpaHeHre aHTUOMOTHKOPE3UCTEHTHBIX OaKTEpUin»

Opranuzaiusi TeHOMa 3yKapuoT I['eHomHOe pepaktupoBaHue. IIpakThueckas
pabota «PaboTa B COBpeMEHHBIX IeHeTHUECKHX Oa3ax maHHbIX. [IpoBenenue In silico
aHaIn3a MociIe0BaTEIbHOCTEN T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpuHLIMIIBI MOAX0JA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Tyt BBenenus JIC. dapMakOKMHETHKA JEKAPCTBEHHBIX BelllecTB. BcackiBanue
(abcopOiust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JICKAPCTBEHHBIX
BeniecTB. [ enpl u 6enku nepBoil ¢aspl Ouorpanchopmanuu. [1yTu BeiBeeHHS IeKapCTB
U3 OpraHu3Ma. OKCKpeuuss U DdiauMuHauus. [eHsl u Oenku BTOpod  (assl
ouotpanchopmanuu. PapmakoguHamuka. [71aBHOe W TOOOUYHOE, PE30POTHBHOE U
MECTHOE, IPAMOE, HEMPsIMOe U pedIeKTOpHOE IeHCTBHE.

Bunel B3aumoneiictBus yiekapctB. CHHEPru3M M aHTArOHU3M IIPU COBMECTHOM



NENCTBUU JIEKAPCTBEHHBIX BEIECTB, X PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U compsikeHHbIe ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
HUTOIUIA3MAaTUYECKHUE U sA/IepHbIE. MEeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHblii  MeXaHU3M JeHCcTBUS U (apMaKoJorhuyeckue CcBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
dapMakogoruyeckass  peryyslus ~ aKTUBHOCTH  QAPEHEPrHYeCKOro  CHUHarca.
AJIpEHOMUMETHKH, aIPEHOOIOKATOPbI, cUMIAaTONUTUKU. [IpakTdeckast padbora
«BnusHMe anpeHanvHa Ha cepJieuHbIe COKpaleHus (IporpaMMHOE 00ECIIEUEHUE)».

MonekynsipHass (papmMakojgorusi aHTUAJUIEPTUYECKUX CpelncTB. [ 'McTaMUHOBBIE
pELEeNnTOphl: THUIIBI, MOJIEKYJApHast opranu3zainus. Ctadbuim3aTopsl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUIIOKEHUS IEUCTBUS THTMOUTOPOB JTUMUIAHBIX MEAUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTETa. DPapMAKOJIOTHUYECKAsT XAapaKTEPUCTUKA WHTEPICUKUHOB: MOJIyYEHHE,
MEXaHM3M JIeicTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3NOIOTHH OCTPO(A30BOrO OTBETA,
Meauanus BocraleHusl. MONIeKyJIapHbIN MEXaHU3M ITPOTUBOBOCIIAIUTEILHOTO JICUCTBUS
CIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEICTB.
[Ipaktuueckas pabota «I ucTonornyecKkre mpenapaTbl UIMMYHHOU CHUCTEMBD.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTUKA OTHACIbHBIX TPyl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS Ha IIEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®dusnonornyeckuii coH; ¢Ga3el cHa. Buasl Hapymenudr cHa Ilonstue o
MEJIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipernaparax (TMIMHOTHKAX ).

MonekynsipHble acnekThl Houuneniuu. OnuaTHble PenenTopbl, UX THUIIBI.
DHkehaauHbl U SHAOPGUHBI - YHAOTEHHBIC JTUTAH/IBI OTIUATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JEHCTBHUE, BIUSHUEC Ha (QYHKIHUIO DSKCTPAmUpaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, AJI]PEHO- U TUCTAMHUHOBBIE PEIENITOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MeMOpaHbl, Ha JCMOHUPOBAHME TKAHEBHIX MOHOaMUHOB. [loTeHuuman-
3aBUCUMBIC HATPUEBBIC KAaHATBI KAaK MUIIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITUAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdota «Kapra osxcmpeccun A0(paMHUHOBBIX H  CEPOTOHHHOBBIX
perenTopoB B Mo3Te MbIei». MccnenoBarenbckas padora «lloBeneHuecke TeCThl Ha



peiOkax Danio rario. Csemno-temHass Kamepa». MccinengoBarenbckas pabota
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE Mosie». MccrenoBaTenbekas
pabota «IToBeneHuyeckue TecThl Ha peIOKax Danio rario. CraitHoe oBeIEHUEY.

Monyab «MoJiekyJisipHbIe 0CHOBBI cestiekium» 9 kiacc (68 yaca)
1. Monexyaapuas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBeie kucnoTel. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK wu3 Ganana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenne kadecrBa mnpenapatoB JHK ¢ momormnsio
ceKTpopoTOMETpUn» (IIPU HAITUYUU 000PYAOBaAHUS).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padora «I1LP (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B crpoennu JJHK. [IpuHuuns! penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemeHue 3agad Ha TE€HETHYECKHI
ko Tpancmsuus. [Ipaktudeckas padora «DonauHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MBI HUX
JNEUCTBUSL.

Opranuzanus reHomMa  OakTepwuii AHTHOaKTepUaIbHBIC npenaparsl.
Uccnenosatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuiiy
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHOoe penakTupoBanue. [IpakTudeckas pabora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIBLHOCTEN TEHOB.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer reHetuxku. Kparkasgs HUCTOpUsS  pa3BUTUS — MOPEACTABICHUA O
HACJIeICTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacuTh koTa. Uto Takoe npusHak? [lyThs oT reHa o
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl M TOMO3UTOTHL. J{OMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amenn». HccienoBaTenbCKHil  MPOEKT
Myrtarennsie (GaKTOPBHI.

["ensl cTposT opranu3M. BritoueHue u BeIKIIIOYeHHE 00Jb110r0 Habopa reHoB. Kak
KJIETKA MOHUMAIOT, KaKue T'eHbl JOJKHBI padorarh. PoneBas urpa «Cyapba KIETKW».
I'ensi-nepexmouatenu. [IpakTuueckoe 3aianue « AITOPUTMBI AJIs KIIETOKY.

JluckpeTHoe HacelIOBaHHE MPU3HAKOB. 3aKOHbI MeHJens:: OJAMH TE€H - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IUHOOOpa3us THOPUIOB MEPBOTO TOKOJICHHUS.
[IpakTueckoe 3amanue «EaumHooOpasue mepBOro mokoJEHUs». 3aKOH pacCIICTICHUS



IIpU3HAaKa BO BTOpPOM MokojeHuu. IIpakTuueckoe 3aaanue «Pacuieniesue Bo BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HaKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkieHne xpomocom. lIpaktuueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopeiictBue reHoB. AlnienbHOE W HeawienbHOe. [Ipaktudeckoe 3aHsTHE
«BzanmoiericTBYS reHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKku. Biusiaue axtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemneHHoe ¢ nojom». Ilpobiema
JOTIOJTHUTENBHONU X-XpOMOCOMBI Y KEHIIUH. Tpex1BETHbIE KOLIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeuaeMocTh
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananue «4acToTsl
ajiene, TreHOTHMNoB U  (eHoTunoB». HccnenoBaTenbCKuil OPOEKT  «AHaIU3
TeHETUYECKON CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YHCIIEHHOCTh, MUTPAIMS U BBIOOp cympyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIIIMIO W3 paBHOBecus Xapau-BaitnOepra. UucneHHOCTh
nonyysiiuu.  PoneBass urpa  «9ddexkt ocHoBarens». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJbimKay. [peld renoB. Myrtamuu. HecnyualiHoe CKpelllUBaHUE.
N3omsus.

[lonynsauuu  MEHSIOTCSI:  €CTECTBEHHbIM  oTOOp. MexaHu3sM  JelcTBUS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukaronHas W3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Moau(pUKAIIMOHHON U3MeHUYUBOCTH. McciaenoBarensckue padbotsl «MoaudukauoHHast
U3MEHUYMBOCTh PACTEHUN B MPEJIESIaxX BAIIEr0 MECTA KUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX NPU3HAKOB. KoJIM4YecTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiment nacneayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck TreHOB KOJIMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccnenoBanus. [Iporeom, Mmetadosom. [IpakTuueckoe 3aganrue « ATPOHOMBI».

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOPOIIUMUY» TPU3HAKAMHU IS 4eloBeKa. [IeHTpbl TeHeTHYecKoro pa3HooOpasws.
Huxomait iBanosuu BaBwiioB. Cenekuusi. KomOuHanyonHass U THOpUAHAS CEJICKIIHS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJIOrMYECKHE Psibl  HACIEACTBEHHOMU
U3MEHYUBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH Oymyriee. Kak mpaBUIbHO XpaHUTh



reabl. Kommekuuu TreHeTHYecKHX pecypcoB  pacteHuil. Ilpaktukym  w/mmm
WCCIICIOBATEIILCKHI TIPOEKT «MeETo/Ibl KyJIBTHBHpPOBAHUSA IN VItr0 Mg COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue LEHTpHI B Halled cTpaHe. ['ne 3aHMMArOTCA TEHETUKOW |
T€HOMMKOM 11 HY>K]I CEJIbCKOTO XO3sIICTBA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YUYEBHOT'O KYPCA

3aHATUS B paMKaxX MpOrpaMMbl HalpaBieHbl Ha OOECHeueHHe JOCTUKEHUS
IIKOJIbHUKAMU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEAMETHBIX U  MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cgepe epasicoancroeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM
NEATeIbHOCTY TIPU  BBIMOJHEHUM HCCIEJOBAHUN U MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckozo eocnumanus: OTHONIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBIIOIIEH KYJIbTYpbl, TOPJOCTh 3a BKJIAJl POCCUHUCKMX M COBETCKHX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OIICGHUBATH
MOBEJICHUE M TOCTYNKUA C TO3UIMA HPABCTBEHHBIX HOPM M HOPM SKOJIOTHYECKOU
KYJbTYpPbI;, TOHUMAaHUE 3HAYUMOCTH HPABCTBEHHOT'O ACTEKTa JAEATEIbHOCTH YEJIOBEKa B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHMMaHHWE PO OHOJIOTUM B
bopMUPOBAHUU ICTETUUECKON KYIbTYpPbl TUYHOCTH.

B cgepe ¢usuueckoco eocnumanus, opmuposanus Kyibmypvl 300p0o6bs U
IMOYUOHATBLHO20 61A20N0AY4Us: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3J0pPOBBIO H
YCTaHOBKA Ha 3JI0pOBbIi 00pa3 KU3HU (310pOBOE MUTAHUE, COOTIOACHNE TUTHEHUYECKUX
IIPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyIsipHast pusndeckas
AKTUBHOCTB); OCO3HAHUE TIOCIEACTBUN 1 HEMPUSATUE BPEIHBIX TPUBBIUEK (YIIOTpeOIeHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) U WUHBIX (opM Bpema s (GU3HYECKOTO U
MICUXUYECKOTO 3JI0POBBS; COOJIOJCHUE MpaBWJ OE30MACHOCTH, B TOM YHCJIE€ HABBIKU
0€30I1acHOr0 MOBEACHUS B MPUPOTHON cpefie; chOpMUPOBAHHOCTh HABBIKA pe(IICKCHH,
yIpaBjeHUE COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE YYacCTHE B PEILICHUU MPAKTUYECKUX
3amad (B paMKaxX CEMbH, IIIKOJIbI, TOPOJa, Kpas) OHMOJIOTHYECKOM M IKOJIOTHYECKOM
HaIpaBJICHHOCTH, WHTEPEC K TMPAKTUYECKOMY H3YYEHUIO Mpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgpepe sKonocuueckoco  6ocnumanus:  OpUEHTAUsT Ha TNPUMEHEHHE
OMOJIOTMYECKUX 3HAHUM MPU PEIICHUH 3a]1a4 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIIeHUs; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HANIPaBICHHOCTH.

B cgepe nonumanus yennocmu nayuno2o no3nanus: OpUEHTALUs HACOBPEMEHHYIO
CUCTEMY HAyYHBIX TPEJCTaBIECHUH 00 OCHOBHBIX OHMOJOTHYECKHUX 3aKOHOMEPHOCTSX,
B3aMMOCBS35IX YEJIOBEKA ¢ MPUPOJHOM M COLMAIBHOU CPENOH;



MMOHUMAHUE POJU OMOJIOTHYECKOW HayKd B (POPMUPOBAHUN HAYYHOTO MHUPOBO33PCHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cghepe adanmayuu k usmensiowumcs ycirosusm coyuaibHou U NPUpOOHOl
cpedvl: aZeKBaTHas OICHKA W3MCHSIONIMXCS YCJIOBUH; TMPUHATHE PEIICHUS
(MHAMBUAYATBHOE, B TPYMIE) B H3MCHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI:

B cgepe osnadenus ynueepcanvuvimu yueOHbiMU NO3ZHABAMENbHOIMU OCUCTNEUSMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TMPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBJICHUN);
® YyCTaHABJIMBATh CYIICCTBEHHBIH TIPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAaHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUSIX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBIBIATH JeUUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX IS DPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJIB30BAHUEM ACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIPKO BApUAHTOB PEIICHHUS, BEIOMPATh HAMOOJEEe MOIXO AU
C YU4ETOM CaMOCTOATENIBHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBble nccenoBaTebekue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSSHHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3MIIMIO, MHEHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIaHY HAOFOICHHUE, HECIIOKHBIH
OMOJIOTHYECKHU JKCIIEPUMEHT, HEOOJIBIIIOE HCCIENOBAaHUE IO YCTaHOBIICHUIO
0COOEHHOCTEM Onosornyeckoro 00bekTa (mpolecca) u3yueHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, IKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee Pa3BUTHE OMOJIOTMYECKHUX MTPOIIECCOB U
UX TIOCJIEJICTBUS B QHAJIOTUYHBIX MJIM CXOJHBIX CUTyalUsX, a TAK’KE BBIJBUTaTh
MPEANOI0XKEHNs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSThH PAa3IMYHBIE METO/IbI, UHCTPYMEHTHI U 3alPOChl MPU MOUCKE U 0TOOpE
OMOJIOTUYECKOM HMH(POPMALMM WM JAHHBIX W3 HMCTOYHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HAXOJUTh CXOJIHbIE apTyYMEHTHI (TIOJITBEPIKIAIOIIHIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHUS HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 33/1a41 HECIIOKHBIMHA CXEMAMHU, TUarpaMMaMu, UHOW
rpaduKoOi U X KOMOMHAIUSAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMUECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEAIOKEHHBIM YUUTENIEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSATENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpeJCTBa OOIICHHS, IIOHUMATh 3HAYCHHUC
COITMAJIBHBIX 3HAKOB, 3HAaTh M PAcHO3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHWUMAaTh HAMEPCHUS JPYTUX, TMPOSBISATh YBAKUTEIBHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ IMaJiora W/WiIH TUCKYCCHUH 3a1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYXK1aeMOn
OMOJIOTMYECKOM TEMBl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIeHUe
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXJICHHSAMHU JPYTrUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3IMYUS U CXOJCTBO TO3UITUH;

nyOJUYHO TPEJCTABIIATH PE3yJbTaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);



® CaMOCTOSITEILHO BBIOMPATH (DOPMAT BBICTYIUJICHHUS C YUETOM 3a/1a4 MIPE3eHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUS MPH PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBHUS TIO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENESATh CBOIO PoOJib (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICUCTBHS),
pacrpenensaTh 3aJayd MEXIy YICHAMH KOMAaHJbl, Y4aCTBOBAaThb B T'PYHIIOBBIX
dbopmax paboThl (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, TOCTUTATh KAYECTBEHHOTO pe3yJibTaTa [0 CBOEMY
HaIPaBJICHUIO U KOOPIMHUPOBATH CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJAJa B OOMUN MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTATHI C HCXOJAHOM 33/1a4€i M BKJIA] KaXJ0TO YJIECHA KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBIISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJUIEKTA IIKOJIbHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbLIMU PeYISIMUBHLIMU OCUCTNEUMUL:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3NIMYHBIX MOAXO0AaX MPUHSITHS PEelIeHUN (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh aNTOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BBIOWpATh CMOCOO0 pemieHus Yy4eOHOW OHWOJOTHYECKON 3aJadyu ¢ y4ETOM
UMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npejiaracMbie BAPHAHTHI PEIICHUI;

® COCTaBIATh IUTaH JACWCTBHWIA (TUTAaH pealu3alud HAaMEYEHHOTO alropuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNroOpuTM C YYETOM TOTYYSHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIB (pediiekcus):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJiaraTh IUlaH €€ U3MEHEHMS;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
penieHur  y4eOHOW OHMOJIOTMUECKOW 3a/Jaud, aJanTHpOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IIO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJIIEHHBIX OIMUOOK, BOHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

CTaBUTb €051 HA MECTO JIPYroro 4esioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

pEeryampoBaTh croco0 BbIPAXKEHUS SIMOLIUM.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOe K€ MPaBo APyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
TO3MIIMSL JIMYHOCTH), W YKU3HCHHBIX HABBIKOB JIMYHOCTH (yNpPaBJICHUS COOOH,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS).

IIpeamMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpeTEeHHEe OMbITa UCIOJIb30BAHUS METOJ0B OUOJOTUUYECKON HAYKH C IIEJIbIO

U3Yy4YeHUs] OUOJIOTHYECKUX OOBEKTOB, SIBICHWN M MPOIIECCOB: HAOIOIECHHUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCII0JIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IpOBaHI/IC YMCEHHUA MHTCTPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSIMU U3

JIPYTUX YU4eOHBIX MTpeaMeToB ((hU3UKH, XUMUHU, Teorpaduu, UICTOPUH, OOIIICCTBO3HAHUS U

T. 1.);



— (opMupoBaHue ymeHui pemarb yueOHble 3aa4d OMOJOTUYECKOr0 COAepKAHUS,
BBISIBIIATH ~ IPUYUHHO-CJICACTBCHHBIC  CBS3M,  IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  yIIyOJCHWIO  OMOJOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeAMeTa Ha CTYIIEHU CPEIHET0 MOJTHOTO 00pa30BaHus JIJIs Oy Iyiien
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJiCHUE HaBbIKaMH paboThl ¢ uHOpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HOW gopMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKEeHUMN), KPUTHYECKOrO aHalu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; HHTEPEC K YIIIyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW U BBHIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
poheCCUOHAIBHOM  JICSITEILHOCTA B 00JIaCTM  OMOJIOTHMH, MEIMIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, TWHIINCBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINKA K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ TOCTIKCHHUH B
COBPEMCHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HaHWE OCHOBHBIX ITOJXOI0B CEIICKIIMU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJICICTBCHHON
uH(bOopMaIUi U yMEHUE CBOOOAHO ONIEPUPOBATH OCHOBHBIMU MOHSITUSIMU MOJIEKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABICHUN — I€HOMUKH, METar€eHOMHKH, POTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOAX
UX TUArHOCTUKU U JICUEHUS;



— (opMupoBaHUEe YMEHHS HCITONIB30BATh MOHATUWHBIN anmmapaT ¥ CUMBOJIHMYECCKUI
S3BIK TEHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, TOHSATHUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HaHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHON OHOJIOTHH
MO3BOJISIET YCHENIHO pellaTh TakKhe 3JI000[JHEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpaHCHUC 300POBbs YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHHC
9KOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak )KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOUOHHASA
IK0JIOTHA) 5-6 Kiaaccsl (34 yaca)

OrpannueHus
MOpP(hOIOTUUECKUX U
(bU3MOIOTHYECKUX aJlallTallHil.
[Touemy opranu3Mel HE
CTaHOBSITCSl OECKOHEUHO
OOJBIIMMH, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHoBHOE coaepkaHue JesATeIbHOCTD
KOJbHHUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bun, oco0b — opranusm kak oenku, Oepe3bl U T.J.)
eauHas cuctemMa. Ananrtaiuu OJIMHAKOBBIE?
(npucrniocobnenus). [lonstue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «CocraBsiem KHHATY

pPEKOpPAOB  PacTeHUd U
YKUBOTHBIX HAIIETO KPasi».

2. Bausinue
OKpYXKAKOLIeH
cpeabl HA )KUBbIE
opranusmbi (12 4)

DaKTOPBI OKPYKAIOIIECH CPEIbI
(abuoTuveckue, OMOTUYECKUE,
anTpororerusie). [Ipumepor
abnoTuyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temiieparypa,
BJIQYXKHOCTb U CBET.

[IpakTueckoe 3aHsATHE
«IBet u Temno» (KyOuku
JIbJ1a B3BECHUTh, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTHueckoe 3aHaThe
«Yto0 pactBOpsieTCs B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBH>KEHME PacTBOPOB 110
LBETKY.

[IpakTuueckoe 3ansTHE
«Jlen mnaBaet B Bozie
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTuueckoe 3ansTHe
«Jlen mpu 3amep3anuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpazoBaHuE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTue
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepual, B3BECUTb).
[IpakTnueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak >)XMBOTHBIE TIaBaIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
HccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
coCTaBa MOYBbI) HA
pacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopaeinicTBus
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHSA
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUIIHUK-KEepTBa;
napa3uT-X03siuH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MULIH.
CounanpHOCTh. Bubi-
BceseHUbl. [lepedyens pactenui-
BpPEIUTEIEH.

HUccnenosaTennckas
pabota «Habnronenus 3a
B3aMMOOTHOIIICHUSIMHA
YKUBOTHBIX TIPU
JTOOBIBAaHUU MTUIIHA
(KOPMYIIKH JUIsl ITUIL, JJIsI
TOPOJICKUX HUJIH CETBCKUX
YKUBOTHBIX). BeO-
KaMepbD».
HccnenoBarenbckas
pabora
«PacnpocTpaneHnue
BHUI0B-CHHAHTPOIIOB B
HaIlley MECTHOCTH




4. Yes10BeK B KU3HU
pacTeHuH U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe (PaKTOPBHI.
[IpaBaa mu, yTO NEPBOOBITHBIE
JIOAM KUK B TAPMOHUHM C
npupo10il. OJOMaITHUBAaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [ouemy
Ba)XHO UX COXPaHSITh.
Pa3noo0pa3ue KynbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco60
OXpaHsieMbl€ TEPPUTOPUH,
3anoBegHUKU Poccuu u mupa.

[IpakTuyeckas pabota
«Pa3zHoobpazue
KyJbTYPHBIX PaCTCHUH B
BaIlleM PETUOHEY.
UccnenoBarenbckas
pabota «BnusiHue
AHTPOTIOTEHHBIX (HAKTOPOB
Ha pa3BUTHE PAaCTEHUM B
ropojie/HaceIeHHOM
IYHKTEY.
DKCKypCcHsi/TIpaKTHYEeCKast
pabota «OOIIT B Bamem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTto Takoe «3KOJIOTHIECKHE
HUIIW» | KaK OHU
dopmupytorca? GopMupoBaHue
3HaHUU 10 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX HOpM,
MOBEICHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
M3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
c000I11eCTBAa U UX THIIHI.
Pa3Butre u cMeHbI
PACTUTEIIBHBIX COOOIIECTB.

HUccnenoBarensckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaroUIEH CpeIb».
HUccnenoBarennckue
paboThI
«DeHOoIornYeCKne
HaOTIOICHUSI.

MoayJb «OCHOBBI pac

TeHHeBOJACTBa» 7-8 Kiracchl (68 yacoB)

Tembl

OcHoBHOe coaep:xaHue

JleATeILHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO
249)

Uto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAIMBAHNS PACTCHUM.
Hcrtopus pa3surtus
arpOXMMHUYECKUX 3HAHHUUN
(padotel M.B. JlomonocoBa, 0.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTuueckas padorta
«bouka JIubuxa.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

[IpaBuiia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMU. Bb10Op TeMBbl,
COCTABJICHHME TMIIOTE3bI, LIETU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTtpoiu, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHUE SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOTO BhIpAIIBaHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTrnueckas padora
«CO0p yCTaHOBKH IS
BBbIpAlIBaHUs PAaCTECHUH B
KOHTPOJIUPYEMBIX
YCIOBUSX.

Tema 3. PoJub
XUMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUN
(20 a)

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib xumuueckux
3JIEMEHTOB B MUTAHUU PACTEHU.
[TomyyeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHosornyeckue. Tumsl
MUTaHUSA pacTeHnil. Bo3nyHoe
1 MUHEpaJbHOE (KOPHEBOE)
MUTAaHUE pacTeHul. TpaHcnopT
MUTATEJIbHBIX BEIECTB
pPACTEHUH: BOCXOIAIINN U
HUCXOISAIUN TOK. BaxkHenmue
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, NX
cBoucTBa. [IpocTeie U ClnoXKHbBIE
ya00peHus.

Poct u pa3Butue pacrenuii:
ATaIlbl OHTOreHe3a, (haKTOPHI,
BJIUSIIOIIME HA POCT PACTECHUIA:
CBET, I'YCTOTa MOCAJ0K, MUTaHHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTATENbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH 715t
IIUTATEIBHBIX PACTBOPOBY.
[Tpaktrueckas paborta
«ITpaBuna cMemmBanus
yI0OpEeHMIN»
[TpakTuueckas padbora
«IIutanne pacreHnii:
TEXHOJIOTHSI
IPUTOTOBJICHHUS
NUTATENbHBIX PACTBOPOB
JUISL pa3HBIX KYJIBTYpPY.
[TpakTrueckas paborta
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN.
[Tpaktuueckas padbora
«PacturenbHas
JUArHOCTHUKAY.
Hccnenosatenbekast
pabota «Or1eHka
COCTOSIHUS] KOMHATHBIX
pacTeHuH, paCTEHUHN HA
LIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
dopMbI a30Ta U UX
peBpallleHHe B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
dbocdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCIUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanust B moaiepkaHuu
MOHHOTO OajaHca B TKaHAX, B
polieccax caMOperyJIsIUU.
Perynsaropnas un
CTPYKTypOoOOpa3oBaTeibHas
pOJb KaJablKs. Y4acThe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIO/IICP KaHUH
CTPYKTYpbI MEMOpaH U
PEryJsius UX MPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MeTabO0JM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO CIMHCTBA
OpPraHUYECKOTO MHpA.

Cepa u ero OCHOBHBIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOW OpraHU3aluu
KJICTKH, Y9aCTHE B
OKHCIIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MHUKpPO3JIEMEHTBL.
IIpencraBienus o ponu
MHUKPOIJIEMEHTOB B
MeTaboIM3Me paCTCHHIA.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPORJIEMEHTOB B PACTEHHUSI.
CHHepru3M 1 aHTaroHus3M

YCTaHOBKA MPUYUH
MAaTOJIOTMYECKHUX
COCTOSTHUH (TIpU
HaJIUIUH ).
UccnenoBarenbckas
pabota «O1ieHKa BAUSHUS
Pa3IMYHBIX JIIEMEHTOB Ha
COCTOSIHUE PACTECHUM
(cocraBiieHHE Pa3IUYHBIX
MOAKOPMOK)».




AJIEMEHTOB MMUTaHUS PACTEHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/U30bITKA SJIEMECHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 1)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIIMHbI, IMTOKWHIHBI ).
NHrnouTopsl pocta pacTeHUI:
1. mpuponansie (abcru3oBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(uKymMapoBasi, KOpu4iHasl,
CAJIMIINIIOBAS KUCJIOTHI).

2. CHHTCTHYCCKHE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTECHHM.
CoBpemeHHbIe CrTOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHT Y.

Uccnenosarensckas
pabota «Bnusinue
reTepoayKCcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUSAX, B PA3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

[IpakTnueckas padota
«MHCcekTapun: npaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MoYBeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTeHuu.
®dusnojorusa
pacreHuii (8 u)

Bopanas, necuanast 1 moYBEHHas
KyJbTYpPBbl, UX IPUMEHEHHUE B
BBIPAIIUBAHUM PACTEHUM.
[IpoBeneHne BOBI B KOPHE U
cTebJIe pacTCHHIA.

Boansiil pexuM pacTeHuUil:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
peryJilu UCTIapEHUs BJIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeToBast (ha3bl POTOCHHTERA.
3HaueHue poTocuHTE3a ISl
YKUBBIX OpraHu3MoB. PaKTOPbI
pOCTa pacTEHUN: BO3AYX U
aspauus. [logzemMHoOe npIxaHue
pacTEHUI: COCTAB MOYBEHHOIO
BO3/yxa, ra3o000meH. ['a3000mMen

[TpakTuueckas pabora
«KopHeBoe naBneHue».
[Tpaktrueckas paborta
«IIpuroroBnenne
npenapara yCTbHIL
METOJOM CIENKA.
HUccaenoBatenbckue
paboThl «Biusiaue
YCIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas paborta
«DyHKIMOHAJIbHAS
JMarHOCTUKA pacTeHUH 1O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenoarenbckas
paborta «OnpeneneHue
xjopodusina A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKOM
AKTUBHOCTU PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrueckas padora
«Anpanus, CO;z u Oy.
JIpIXaHue pacTeHumn».
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN 1
IJI0JIOBY.
NccnenoBarenbckue
paboTsl «BrnusiHue
croco0a BhIPALMBAHUS
(cocTaBa mUTaTEIHHOMN
CMECH, CXEMbI BHECEHHUSI)
Ha POCT U Pa3BUTHUS
Pa3NIMYHBIX PACTEHUI.

Tema 6.
KyabsTypHble
pacTeHmust.
CoBpeMeHHbIC

ACMEKThI CeJIeKIUU
(20 a)

Kak yenmoBek cTan ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBWIM3AIlUM YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHH.
JomecTukanus.
HacnencrtBeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KMUBBIX OPTaHU3MOB.
N3menunBocTh. Bunnl
U3MEHYHUBOCTb.

I'en —MarepuanpHbIA HOCUTETD
HACJICCTBEHHOCTH U
n3MeHUnBOCTU. HyKenHOBbIE
KHUCIOTHL. JIokanu3anus
FEHETUYECKOTO MaTepuasa B
KJIETKE. JleJleHne KIETOoK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisuus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHO0aHk? 3aueM COXpaHsITh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JloMmecTukaius, Bce Ju
pacTeHus U )KHBOTHBIE,
KOTOPBIE )KUBYT PSIOM C
YEJIOBEKOM UM
OJIOMAIIIHUBAKOTCS ?
MO3KHO JIi CUUTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[TpakTuueckas padborta
«MoaubukarmoHHas
U3MECHYHUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[TpakTuueckas padora
«I'eH — uHCTpyKIMs 110
cOopke KJIeTKu (Ha oucepe
WJIU KOHCTPYKTOPE)».
[IpakTuueckas paborta
«Myrarus Ha 6yTepOpoje
(J1Ir000# 00BEKT U3
npenbayien padboThl, T1ie
U3MEHEHUE UHCTPYKLIUU
IPUBEAET K U3MEHEHUIO
BHEIIIHETO BHU/IA
00BEKTa)».




COXPaHEHUs TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINH.
I'ubpuanzanus. @opmer oTOOPA.
OcHOBHBIE HANPABJIECHUS
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb 1m xu3Hp B mpoOupke?
buoTtexHOoMOTHs KyJIbTYpHBIX
pacTEHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0AbI U
JIOCTUKEHUS TEHETHYECKOTO
pEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas paborta mno
rpynnam «OTKya Ha
HaIIUX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas padorta
«BpIpamuBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B MpoOUpKe»
(MOXHO BOCHOJIb30BaThCs
pe3ysibTaTaMu
MPEABIIYIIUX
HKCIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI

(MonmenupoBaHUE pabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUJIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOXKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOpPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpaHEHUS MTPOTYKTOB
MUTAHMUSL.

Mukpo3eneHb: I0JIE3HOCTh U
TE€XHOJIOTUSL.

XUMHAYECKAN aHAIU3
npoaykuuu. OCHOBBI
CeKTpohOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[TpakTuueckas paborta
«IIpenenbHO OMyCTUMBIE
koHuenTpauu (ILJK) u
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Uccnenosarensckas
pabota «OrneHka KauecTBa
BBIPAIICHHOMN
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[IpakTuueckas pabora
«MeTobl OLIEHKU
KauecTBa PaCTUTEIbHOU
MPOIYKIMU: XPAHEHHUE U
COXPaHHOCTb
MUTATEIBHBIX BELIECTBY
(Mo mocTynmHOMY
000py/I0BaHUIO).
UccnenoBarenbckas




paborta «OnpeneneHue
ButamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IJI0JIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

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

TeMmbl

OcHoOBHOE coaepxaHue

JlesiTEILHOCTD
IKOJIbHUKOB

Tema 1.
BbuorexHoorus
4 9)

[TonsiTue 6MOTEXHOJIOTHH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B UYEM
UX MPEUMYIIECTBO Mepes
XUMUYCCKUM CHHTE30M. OCHOBHBIC
OM000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKHU yTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
NccnenoBanune HOBBIX HICTOYHUKOB
CBIPbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTBI YIIPABJICHHS U
OTNITHMH3AIIAH TTPOIIECCOB
onocunresa. Metoanl
ONTHMH3AIMY TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTHYECKHUX
00BEKTOB B TBOEH
JKUZHI.

Tema 2.

MuxkpooOuoJiorusi
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OPTaHUYECKOTO MUDA.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanus 6axreputii.
Mopdonorus 6akrepuii. [IpocTeie
U CJIOHBIE METOIbl OKpAIIMBAHUS
Oaktepuil. Duznonorus OakTepuil:
NUTaHUE, IbIXaHUEe, pOCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTpeMODUIBHOCT,
O0COOEHHOCTH CTPOCHHUS KIIETKH).

[IpakTtuka.
JlaGoparopnas padota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEI0KEHHBIX
KYJIbTYP
MUKpPOOPraHU3MOB,
UCIIOJIb3YsI MPOCTOU
METOJ1 OKPACKI.
JlaGoparopnas pabota
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIO€ U CTUPTOBOE
opoxenue. otoTpodHbIC U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. UymHas
MajgoyvKa v YepHasi CMepTh,
00TyNU3M, CTOJIOHSK, TYOEpKYyJie3.
Hcropust 60pbOBI C
OakTeprabHBIMU HHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
omnrcaHre OMOCUHTE3a TPOTYKTOB
MUKpooOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjararhb
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolUaiiu
PaCTEHHMI C MUKPOOPTraHU3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEaKTHUBOB).
JlabopaTopHas pabota
«IIpurortoBiienue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHiII».
JlaGoparopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas pabota
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa uCTOMArOIIETO
HITPUXA.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKkTepUCTUKA
BBIJICJICHHOM YMCTOM
KYJBTYPBI:
XapaKkTepUCTUKA
KoJIoHUH, (hopma
OaKkTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas pabota
«CpaBHeHue pocta
MUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBICHUS
AHTUOMOTHUKOBY.
Uccnenosarensckas
pabota «Ilonck
MHUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO.
UccnenoBarenbckas
pabora «Beinenenue
MOJIOYHOKHUCIIBIX
OakTepuid,
UCCIIEIOBAHUE UX




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTUHU
(I1ecHeBbIe TPUOBI,
AP OKKH,
Bogopocian) (12 u)

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCcTHKa APOAOKEH
caxapomuueroB. Mcropus
HCTIOJIb30BaHUs IPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonorum BUHOACIUS U
XJ1€O0IICUCHHS,
CIIeMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabosu3M IPOXIKEN.
Peakuust cnupToBOro OpoXKeHUs.
[Tony4yeHue BTOpUYHBIX
MeTa0O0JIUTOB B APOioKAX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tony4yeHnue 11e1€BbIX OCIIKOB B
TPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O Pa3MHOXKEHHUS Y
JOPOXOKEN, 3HAUYCHUE U3YUYCHUS
MUTO3a U IIUTOKKUHE3a IS
ONTUMU3ALMHU [TPOLECCOB
KyTbTHBHPOBAHUS IPOKIKEBBIX
IITAMMOB, IOHUMaHUS TTPUIHH
MaTOr€HHOCTH JAPOAKEN U TpUOOB,
TIOVMICKa MUIIICHEH (YHTUITUIOB
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
pernaparos.

Boxopocnu — mepcnieKTUBHBIN
00BEKT ISl MPOU3BOJICTBA OeKa U
yTJIeBoJI0B. buotexHomornueckue
METOJIbl OYHUCTKH TBEP/IBIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOYHBIE
BOJIbI. CXEMBbI OUUCTKH.
buodunbTpel, aspoTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBII W U BXOJSLIUE B HETO
MUKpOOpraHu3Msbl. Vcrnosib3oBanue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTopHas pabota
«IToncuer kneTok
JIPOXKEN B Kamepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpO>KEHUS: ITHIIOBOTO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
TIPOYKIKEBBIX KIICTOKY.
[IpakTuueckas paborta
«ITomyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktruueckas padborta
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTEPUCTHKA
«Apoxxu n
MOJIOUHOKHCITBIE
OaxkTepuu,
PUMEHSEMBIC JIJIS
MIPOU3BOJICTBA KBACAY.
[TpakTrueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[Tpaktruueckas paborta
«MeTobl OlLICHKHU
CBOWCTB
XJ1I€00TEeKapPHBIX
TIPOKIKEM.
OcoOennoctu
NpPUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEI.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(dhaKTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOMN
npoaykiuu (KBac,
kedup, coip, XJieO 1
TIp.)».
Uccnenosarensckas
paborta «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha pOCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
undopmamus (8 1)

HacnenctBeHHOCTE U
W3MEHYHUBOCTH — OCHOBHBIEC
CBOWCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
M3MEHUYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH U
W3MEHYMBOCTH. HyKJenHOBbIE
KHUCIOTHIL. Jlokanu3anus
FEHETUYECKOTO MaTepuasa B
KJeTKe. Jleienue KIeTok.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpauckpunuus. TpaHcisauus.
Myrauumu.

[IpakTuueckas padora
«MoaudukamoHHast
U3MEHYUBOCTH (JIUCThA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[TpakTrueckas paborta
«I"eH — mHCTpYKIHS MO
cOOopKe KJIEeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[TpakTuueckas padborta
«MyTtanus Ha
oyTepopoe (mroboit
00BEKT U3 MPEIbIAYIICH
paboThI, IIe U3BMEHEHUE
WHCTPYKIIUU TPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHne BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTAJIBHOIO
XUMHUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [IpakTuueckas pabora.

Penponykuus BupycoB. Bupycer -
BO30yIUTENN MH(PEKIIMOHHBIX
6one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BenecHUIN».
[IpakTuueckas padoTa.
«TurpoBanue
OaxkTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruueckue meto b1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON UH)KEHEPUU.

[IpakTuueckas paborta

HHKEHepus U Bexkropa. Cnerududeckue «JHJIOHYKJIEa3hbl
OMOTEXHOJI0THH (dbepMeHThI OaKTepHUH. pectpukiuu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIEI0BATEILHOCTIMHU
KYyJIbTypax. JloCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cucrtema «['cHHBIC HOXHUITBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
OakTepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHUE HA
noxyuyenust ' MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
8 4) JNIOMECTHUKALNN )KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuiia, HOpKa u Jap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIIKOJIbI OJIOMAIIIHUBAKOTCS ?
akajemuka bensieBa). MoO>KHO 71 CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/ICTBE: TPAHCILJIAHTALIUSI | OJIOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIEC )KUBOTHBIE, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [Tpaktruueckas padborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb TATOT€HHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MApa3uTOB B | (MOJENIMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTudeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBieHE paliioHa
MHUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS KUBOTHOTO,
KUBOTHBIX. [TonokuTensHoe 1 pacyeT pacxoJI0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenosarenbckas
OpraHu3M B XOJI€ JICYCHUS pabota «OneHka
KUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOMU
BeTepuHapuu. buorexnonorus IPOTYKIIANY.
KOPMOBBIX MTPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas paborta

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHHSI

«BpIpaimBaem ropox.
Kak nposectu




(10 a)

CEJIEKIINU: YIIyUIICHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM B a0MOTHIECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEIEKINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpuanzanus,
oTHajgeHHas THOpuAn3anus,
UCKYCCTBEHHBIN 0TOOp, T€TepO3uUC,
TpaHchopMalusi, MyTareHes,
TeHETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHU.

Kak denoBek moxer

Mo au(UITUPOBaTh pacTeHU?
I'ennas naxxenepus pacreHui: Yro
TaKO€ T'€HeTUYECKass NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Mertoasl nosyuenusi. O0pazoBaHue
OIyXOJIEW Y PACTCHUM.
ArpobakrepuaibHas
tpanchopmarus: Ti-mma3Muabl.
I'ensr T-IHK. MonekyinsipHo-
T€HETUYECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
T€HETUYECKOTO PEIAKTUPOBAHUS
pacTEHUM.

Ectb 1u xu3Hb B IpoOupKe?
buotexHomorus KyibTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxay.
[IpakTrnueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoJenMpoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbckas
pabota «BeIpaiiBanue
pacTeHui B IpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCS
pe3ysbTaTaMu
IPEIbITYIINUX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATETbHBIX
pPacTBOPOB ISt
pacTeHuit).

Moayb «MoJsiekyasipHble 0CHOBBI (PM3HO0JI0THH M (papMaKogorum» 9 kiace

(68 uacos)
TeMbl OcHOBHOE coiepKaHue JleATeJbHOCTH
IKOJHLHHKOB

Tema 1. Brenenue. buorennnie aneMeHThl: | MccnemoBaTenbckas

dusuoaoruveckas | opradorensl: O, C, N, H. pabota

xumus (20 1) AxTuBHBIE (POPMBI KUCTOpoaa, uX | «KomuyecTBeHHas
MOJy4Y€HHE, HeUTpau3anus. OIIEHKA COJIePKAHUS
Makpo3JieMEeHThI: POIEHT MHUKPO3JIEMEHTOB WU




coJiepKaHusl B OpraHU3Me,
BBITIOJIHAEMAs (PYyHKIIUSA,
coJiepKaHue B IPOYKTaX MUTAHMUSL.
Ca2+ - cBa3bIBaroIe OCIIKH,
JENIOHUPOBAHUE KaJIbIIHS,
peryJiius ypOBHS KAJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
cTpoeHue xJiopoduiia, ero
AKTUBALIMSI COJIHEUHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOJIHAEMAs (PYHKIIUSA,
COJIEp’KaHUE B MPOAYKTaX MUTAHUS.
[TocnencTBus nepeao3npPOBKH
MUKpO3JieMeHTamu. Fe —
yCBaWBa€MbI€ TUIIbI COEAUHEHUI
xenesa. I'eMornporenHsl,
reMOLMaHNH, HUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHIPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00IM3MOM MEJIH.

TOKCUYHBIE PTIEMEHTBI
[leproandecko CUCTEMBI ISt
opranu3Ma. BnusiHue HeocraTka
MaKpo U MHUKPO3JIEMEHTOB Ha
KUBbIE OPTAHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHBIEC C HAPYUIECHUSIMU
KUPOBOTO OOMEHA.
Jucnunuaemun.

VrieBoabl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO0 oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanus
YeJI0BEeKa, CBSI3aHHBIC C
HapyIICHUSIMUA OEJTIKOBOro 0OMeHa.
OyHKIMU 6€e1K0B. DEPMEHTHI.
Mexanusm nerictBus. Kiaccel
(hepMEHTATUBHBIX PEAKITHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJiopacTBOprMbIe. [IpeBpaiienne

BUTaMHMHOB B ITHILEBbIX
IPOIYKTaX».
[IpakTueckoe 3aHsaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTnueckoe 3ansaTue
«JIeHaTyparus OEIKOB»
[IpakTnueckoe 3ansaTre
«M3yyeHne akTUBHOCTH
aMMJIa3bD).
[IpakTueckoe 3ansTHE
«Jlnanus (kmeroyka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
Ko(epMeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OJIUYECKUX
peakiuii. bruosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTE3 YIIIeBOIOB, OCIIKOB,
XKUpoB. MerabouTHyecKue
3aboneBanus. [IpakTuyeckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH

Krnerka. ITonsarue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOIIJICHUS.

TuIbl KOHTAKTOB MCXKIY KIICTKaAMH.

3HaYCHHUE MEKKIIETOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MouJiexyispHast
ouoJsiorus (20 1)

OCHOBHBIE BEXU PAa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE PUHITUIIBI CTPOCHMUSI.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[TpyuHIMIIBI peTUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IprHIMIBI penapanny.
Tpanckpunus.

I'enernueckuii kox. TpaHCcaALuA.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanus reHomMa OakTepuit

[TpakTuueckas padborta
«Briaenenune JIHK u3
OanaHay.
[TpakTrueckas paborta
«Mopens JIHK-
OpUTaMM».
[IpakTuueckas padorta
«Onpenenenue
Ka4yecTBa MpenapaTroB
JIHK ¢ momomnipro
CHEKTPOPOTOMETPUI»
(npy HaTM4YKUH
00opyIoBaHU).
[IpakTuueckas pabota
«PennkatuBHas
ManimHa (urpa-




AHTHOaKTEepUaIbHbIE TPENapaThl.
Opranuzanus reHoMa 3yKapuoT
['eHoMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS )».
[IpakTuyeckas pabota
«THP (Momens
aMIuTipuKaIus Ha
Oymare)».
[IpakTuyeckas pabota
«Cuna mpomMoTopay.
[IpakTrnueckas padora
«Pemenue 3amau Ha
TE€HETHUYCSCKUM KOI.
[IpakTruueckas padora
«DonauHr OEIKOBY.
HccnenoBarennckas
pabota
«Pacrnipoctpanenue
AHTHUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuyeckas pabota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3ax
naHHbIX. [I[poBeneHune
In silico ananusa

MOCIIEIOBATEIBLHOCTEMN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus OAX0J1a K MOMCKY HOBBIX paboTta «IKCIepUMEHTa
(28 u) JIEKApPCTBEHHBIX CPEJICTB. 10 OTPEIETICHUIO

CKpUHUHT U €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacsiBanue
(abcopOiust) nexapeTB. OCHOBHBIC
MEXaHU3MbI BCAChIBAaHUSI.
TpaHCHOPT JIEKAPCTBEHHBIX
BelecTB. I 'eHbl 1 Oenku rnepBoi
dazsl bunoTpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
Opranu3Ma. DKCKpenus u
anuMUHaIMS. ['eHbl 1 0enku
BTOpOH (hazwl OmoTpaHchopMaIIHH.
QPapmakoanHamuka. ['maBaoe u
nobo4YHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pedaexkTopHoe AeiCTBHE.

TOKCUYHOCTH BEIIIECTB
Ha apTEMHUIUATX).
[TpakTuueckas padorta
«Kapra s3kcnpeccun
n10(haMHHOBBIX U
CEPOTOHUHOBBIX
PENENnTOPOB B MO3Te
MBILIIEN.
Uccnenosarenbckas
pabora
«lloBenenyeckue TeCThI
Ha priOkax Danio rario.
Cgerno-temHas
KaMmepay.
UccnenoBarenbckas
pabota
«IToBeneHueckue TeCThl




Bunbl B3auMOAEHCTBHS JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
TuIbI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U COTPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOUYHbIE!
LUTOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl TUTaHA-PELIENTOPHOTO
B3auMojencTBUs. CEeIEeKTUBHOCTD
(M30MpaTeIbHOCTD) JACHCTBYS,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dbapmakoiorunyeckas akTHBHOCTb
BEILIECTB

DapmMaKoIOrHYE€CKON MOYJISALUN
CHHANTUYECKON XOJIMHEPTrUIECKON
nepenayn. MoseKysipHbIi
MEXaHU3M JCHUCTBUA U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapenog0o0HbIX CPEACTB.
dapMaKoJIOru4ecKast peryJisius
AKTUBHOCTHU aJI]pEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJpeHO0JIOKATOPHI,
CHUMITATOJIUTUKH.

MonexynsapHas papMakoIoTus
AHTUAJITIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIKsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUSI, TOUKU
MPUWIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITH THBIX
MEIUATOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPeEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosornyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJIEY.
UccnenoBatenbckas
pabota
«IToBeneHueckue TeCThl
Ha peIOkax Danio rario.
CraifHOe TOBEACHHEY.
[IpakTuueckas pabota
«BimsiHue anpeHanuHa
Ha CepJCUHbIe
COKpAIEeHUS
(mporpamMMHOE€
obecrieueHue)».
[IpakTuueckas paborta
«I'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBD».
[IpakTuueckas padora
«I'ucronornueckue
npenapatbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPIECHKIUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(PazoBOro
OTBETAa, MEIMALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JEUCTBHUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIAJIUTEIILHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOruiecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTD IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrH4ecKuil CoH; (as3bl CHA.
Bunpl Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THUIIHIL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH]IbI OMTMATHBIX
pPELENTOPOB.

AHTHIICUXOTHUYECKOE JIEHCTBHUE,
BIIUSIHUE HA QYHKLIUIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(hepy, PBOTHBII
LEHTp, apTepUAIbHOE AaBJICHHE,
LHEHTP TEPMOPETYJISALIHNH.
MosekynspHble MEXaHU3MBbI
JNEUCTBUS HEUPOJIENITUKOB,
BIUSIHUE Ha A0 aMUHOBBIE,
CEPOTOHUHOBBIE, aJPEHO- U
TUCTaMHHOBBIE PELIEOTOPHI, UX
JNEUCTBHUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHNE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHNU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CII0COOBI
I/IHI‘I/I6I/IpOBaHI/IH IMoTCHOMUAaJI-
3adBUCUMBIX HATPUCBLIX KaHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Monayab «MoJiekyJisipHbIe 0CHOBBI cesiekium» 9 kiacc (68 yacon)

ouoJsiorus (20 4)

HyknenHoBBIE KUCIIOTHI.
OCHOBHBIE PUHIHUIIBI CTPOCHUS.
Marpuunsble cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MmeHenus B crpoenun JJHK.
[IpuHUMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanusi reHoma BUPyCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzaiusi reHoMa OaKkTepuit
AHTHOaKTepUaIbHBIC MPEnapaThl.
Opranuzanust reHomMa 3yKapuoT
['eHOMHOE perakTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OcCHOBHBIE BEXU PAa3BUTHS [IpakTuyeckas pabota
MoJekyasipHasi MOJICKYJISIPHON OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas padborta
«Mopens IHK-
OpUTaMm.
[IpakTruueckas padora
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ nomortiisro
CIIEKTPO(DOTOMETPHIY
(Tpu HATTUYUH
000pyTIOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTPALIHS ).
[Tpaktrueckas pabota
«IIP (Monenn
aMIUTMUKaIus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpoMoTopa.
[Tpaktrueckas pabota
«Penienue 3a/1ay Ha
T€HETUYECKUN KOJI.
Tpancaamus.
[TpakTuueckas padora
«DonauHT GETKOBY.
Uccnenosarenbckas
pabora
«Pacrnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHil».
[IpakTuueckas padborta




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

HI0CJIEI0BATEIbHOCTEH
TCHOB.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyJisipHbIe UCTOPHS PA3BUTHS IPEJICTABICHUS | « AJUIEII.
OCHOBBI FT€eHETUKH 0 HACJIEICTBEHHOCTH. HccnenoBaTenbekuit
(20 u) OT reHa K npu3HaKy: KaKk npoeKT MyTareHHble
packpacutb KoTa. Uto Takoe (dakTopsl.

npu3Hak? [1yTe OT rena 1o
npu3Haka. Myranuu. Aeny.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIC
AJUIEIIN.

I'eHbl CTpOAT OpraHu3M.
BxitoueHue 1 BBIKITIOUCHUE
Ooubiioro Habopa renoB. Kak
KJIETKH TIOHUMAIOT, KAKUE TEHBI
JOJDKHBI paboTaTh.

JluckpeTHOe HaciIeq0BaHUe
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpeINBaHUA. 3aKOH
eaMHO00pa3usi THOPUIOB ITEPBOTO
MOKOJICHUS. 3aKOH PACIICIIIICHHS
MpU3HaKa BO BTOPOM MOKOJICHUH.
3axkoHbl MeHaens: HECKOIIBLKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JuruOpuaHoe CKpeluMBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CleryieHHOe
HacJeI0BaHuUE.

B3aumonericTBre reHos.
AJeNnbHOE U HEeaJUIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOMBI. CaMIIbl U CAaMKH.
Bnusaue gpakTopoB oKpyKarolei
cpeabl. XpOMOCOMHOE
onpenenenue noia. [losossie
xpomocomsl. [Ipobiema
JIOTIOJIHUTEIIBHOU X-XPOMOCOMBI Y
KEHIIMH. TpexX1uBeTHbIE KOIIKH.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
NIEPEKITFOYATENH.
[IpakTueckoe 3ananue
«AJTOPUTMBI JIA
KJIETOK).
[IpakTueckoe 3ananue
«EnunooOpaszue
IIEPBOTO ITOKOJICHUSD.
[IpakTyeckoe 3ananue
«Pacuennenue Bo
BTOPOM IIOKOJIEHUI.
Hccnenosarensckuii
MIPOEKT «3aKOHHI [
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3agaHnue
«Pemrerka [lenneray.
[IpakTrnueckoe 3amanue
«Hacnenosanue,
CLETUIEHHOE C MTOJIOM.
[IpakTrueckoe 3aHaTue
«B3aumoaencTBus
reHOB (MOAEIHPOBAHUE
CHUHTE3a U TpaHCIopTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 1)

['eHbl B monyJIAuUsAX: BEIUKOE
paBHoBecue. [Tonymsinus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHUE Xapau-
Baitn6epra. I[omymsiuu
MEHSIIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 PaBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Ibdext ocHoBaTess». peid
reHoB. Myranuu. Heciywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToOp.
MonaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJIU(UKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [lonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. ITomHOreHOMHBIN
aHaJIu3 accollMallui.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTa0o0M. JloMecTHKaIus 1
LHEHTPbI TEHETUYECKOTO
paznooOpaswus. [loncku pacTeHuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYecKoro
pazHooOpasus. Hukomait iBanoBUY
Basuios. Cenexuusi.
Kombunarmonnast u ruGpuHas
cesiekius. [ 'ereposuc.

[IpakTueckoe 3ananue
«YacToTsl amieneu,
TE€HOTHUIIOB U
(hEeHOTHUTIOBY.
Uccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «9ddekr
OyTBUIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarensckue
paboThI
«MoaudukarmoHHast
U3MEHYUBOCTD
pacTEeHUH B Mpeaeax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3axanue
«ATpPOHOMBD.
[IpakTyeckoe 3ananue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUI.
[TpakTuky™m u/mm
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTopl KyIbTUBHPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB pAaCTEHHUM U JUIS
YCKOPEHHOU CEJIEKIINU
['eHeTnyeckue NEHTPHI B HALIEH
crpane. I e 3aHumMarorcs
TCHETUKOU U TCHOMHUKOM JUJIST HY KT
CEJIbCKOI'0 XO35MCTBA.
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