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Oco0eHHOCTH paboThI NeJarora 1o NporpaMmme

Coaep:kaHue Kypca BHEYPOUHOM 1eSITeJIbHOCTH

Monynb «Kak >KMBOTHBIE M paCTEHUS IPUCTIOCAOIUBAIOTCS (IBOJIIOIMOHHAS SKOJIOTHS )
5-6 kiaccnl (34 vaca)

Mopaynbs «OCHOBBI pacCTEHUEBOACTBaY» 7-8 Ki1acchl (68 4acoB)

Monaynb «buotexHonorun» /-8 kiaaccol (68 yacoB)

Monynbs «MonexkynsipHble OCHOBBI (PU3MOSIOTHN U (papMakoiIorum» 9 kiace (68 yacos)
Monyibs «MoJteKy/IsipHbIE OCHOBBI celeKIum» 9 kiacc (68 gacon)

Ilnanupyembie pe3yJibTaThl 0CBOCHHUSI KYPCa BHEYPOUHOI 1eSITeJIbHOCTH
JIM4HOCTHBIE pe3yabTaThl

MeranpenMeTHbI€ pe3yIbTaThI

[IpeameTHbIE PE3YNbTATHI

TemaTu4eckoe IIIAHUPOBaAHME

Monaynb «Kak >KMBOTHBIE M PACTEHUS IPUCTIOCAOIUBAIOTCS (IBOJIIOIMOHHAS SKOJIOTHS)
5-6 kaccer (34 yaca)

Mopynbs «OCHOBBI pacTEHUEBOACTBAY» 7-8 Ki1acchl (68 4acoB)

Mopyns «buotexnonorun» /-8 kiaccel (68 4acoB)

Monynb «MonekyspHble OCHOBBI (PM3HOJI0TUU U (hapMakojorun» 9 kiacc (68 yacoB)
Monaynb «MosekyisipHbIe OCHOBBI celieKIun» 9 kiacc (68 dacos)



IHOACHUTEJIBHASA 3AIINCKA

AKTyaJIbHOCTh M Ha3HaueHWe mnporpammbl. [Iporpamma pazpaboTana B
COOTBETCTBHH C TpeOoBaHUsIMU DenepalbHOrO TOCyIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO 00mero o0pa3oBaHMs, OPHEHTHPOBaHA Ha oOecreueHue
WHAUBUAYAJIbHBIX MOTPEOHOCTEN O0O0y4arolMXCs M HalpaBieHAa Ha JOCTUKEHHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOECHMS MPOTrpaMMbl OCHOBHOI'O OOIIEro 0Opa3OBaHMS C
y4eToOM BbIOOpa YYacTHHUKaMH OOpa30BaTENbHBIX OTHOUIEHUH KYpCOB BHEYPOUYHOM
NEeSITENBHOCTU. ITO MO3BOJISIET 00ECTIEUNUTh €IUHCTBO 00s13aTeNbHBIX TpeboBaHuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJIHLHOTO OOpa30BaHMs: HE TOJBKO HAa YPOKE, HO M 3a €ro
IpeaeIamu.

AKTyallbHOCTb ~ peajiu3allid  JJaHHOW  mporpamMmbl  OOyCJOBJI€Ha  caMoi
0COOEHHOCTBIO MTPOEKTHO-UCCIIET0BATENBCKON IEATEIBHOCTH. DTa IEATEIbHOCTD JIEKUT
B OCHOBE II03HABATEJIBLHOIO MHTEpECAa PeOEHKA, SBIISIETCS 3aJI0TOM YMEHMS IUIAaHUPOBATh
J00bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIIHOW peanu3aiuu ujaen. JIroobie u3MeHeHus
COBPEMEHHOI0 OOIEeCTBa CBA3aHbl C NPOEKTAMH U MCCIEIOBAaHUSIMH — B HayKe,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHOW XU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM pPa3BUTHUS
JUYHOCTU oOywarolerocst siBjsierca (OpPMHUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCIIEIOBATENBCKOM €SI TENBHOCTH.

[Iporpammoii mpeaycMOTpeHO (HOPMHPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YPOBHS 3HaHUN, a TaKXKe M MPAKTUYECKOrO OIbITa padboThl € JA0OPATOPHBIM
00Oopy/I0BaHUEM, OBJIAJIEHUE MPUEMaMH HCCIEI0BATENIbCKON NeATeIbHOCTU. MeTo bl
opranm3anuv  oOpa3oBaTeJbHOM W  HAYYHO-UCCJIEAOBATEIBCKOM  JAESTEIBbHOCTH
npeaycMaTpuBaroT (OPMHUPOBAHHE Y OOYYaIOIIMXCA HECTAaHAAPTHOTO TBOPYECKOIO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKEHHS U MHIUBU1YAIbHOCTU CY>KJICHUM.

Jlns monHOro ydera mMOTpPeOHOCTEH yyaliuxcsi B MNPOrpaMME HCIOJIb3YeTCs
b depeHIMpOBaHHBIM  MOAXO/A, YTO CTUMYJIUPYET Yy4yallerocs K YBEJIMYEHHUIO
NOTPpeOHOCTH B MHAUBUAYAIbHOMN, MHTEIUIEKTYaJIbHON U TTO3HABATEILHOM €SI TEIbHOCTH
Y Pa3BUTHIO HAYYHO-HUCCIIEA0BATENHCKUX HAaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOM
B IEPBYI0 OuYepelb IIKOJbHUKAMHU, KOTOPbIE MMEIOT CTOMKMM HHTEpEC U
COOTBETCTBYIOIIYIO MOTHBALIMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA,
€CTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B nmogpocTkoBOM BO3pacTe ydamuecs MposiBISIOT CBOIO 3aUHTEPECOBAHHOCTD B TOU
WIM WHOM 0O0JacTd 3HAHUM, HAyYHOM HAIpaBiICHUU WM MPO(ecCHOHATBHOM
nesTenbHOCTH. TakuM 00pa3oM MNPOUCXOAUT (OPMHUPOBAHUE IIO3HABATENBHOU H
npo(ecCHOHANBHON COCTaBISIONIEH JTUYHOCTH, MOMOTAaeT y4yalleMycsl B ONpeeseHun
OyAyULIEro >KU3HEHHOTO MyTH U B MPOo¢deCcCHOHATBLHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJIBI.
[Tomo6HOrO posa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE YKEJTaHUE IIKOJbHUKA
K MO3HAHUIO HOBOTO, PACHIMPEHUIO U yIiIyOJEHUI0 COOTBETCTBYIOIIUX 3HAHUM, U



MOJIYYCHUIO HOBBIX B TOM YHCII€ NPAKTUYECKUX HABBIKOB, a TaKXe MOTHUBUPYET
ydanierocs Ha npo(poprueHTaIuIo.

[IporpaMma HaleneHa Ha MOMOIb PEOEHKY B OCBOGHHMU OCHOB OpraHU3alluu U
OCYILIECTBIICHUS] COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIbCKOM JIEATEIBHOCTH, a TAK)KE B
OpuoOpeTeHNH  HEOOXOAWMOTO  OmbITa Juis  paboTel  HAJ  WHIAUBUAYATbHBIM
UCCIIEIOBAaHNEM WU MpoeKToM. [IporpaMma momMoeT MIKOJBHUKY B OoJiee TITyOOKOM
U3YYEHUHM MHTEpECYIOLEH ero o0JacT eCTECTBEHHBIX HAyK, a TaKXKe B MPUOOPETEHUN
BOXHBIX COIMAJBHBIX HABBIKOB, HEOOXOIUMBIX TSI MPOAYKTHBHOW COIMAIM3AINHA H
bopMUpOBaHUS TPAKIAHCKON MMO3UIINN:

— HaBblKa CaMOCTOSTEIBHOI'O PEIICHUS AaKTyaJbHBIX MCCIIEOBATEIbCKUX WIIU
NPaKTHYECKUX 3a/lady, BKIIOYAIOUIEro B ce0s yMEHHe BHUACTh M aHAIU3UPOBATH
npoOsieMbl, HYXAAIOIIMECs B pPEIICHWH, YMEHHE JeTaJbHO mpopaldaThiBaTh U
peann30BbIBaTH CIOCOOBI Pa0OTHI C HUMH, YMEHHUE TIAaHUPOBATh COOCTBEHHYIO pa0dOTy U
CaMOCTOSITENTLHO KOHTPOJIHPOBATH CBOE MPOABIKEHHE K KEITAEMOMY PE3yJIbTaTy;

— HaBbIKa TeHEpUPOBaHHUA W O(opmIIeHUST COOCTBEHHBIX HJEH, OOJICUEHHUS HX B
yIOOHYIO JJIs pacripocTpaHeHus Gopmy;

— - HaBbIKa YBAKUTEJILHOTO OTHOIICHUS K Uy>KUM B3IJI1aM U UJIesiM, 0OPMIIEHHBIM
B paloTax JApyrux JoJied, JApYyruxX aBTOPOB — BIIAJENIbLIEB HMHTEUIEKTYaJIbHON
COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOTO  BBICTYIUIEHHA  Hepel  OONblION  ayauTOpueH,
apryMEHTUPOBAaHUS M OTCTAaMBAaHUS CBOEH TOUYKH 3pPEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKICHHS IPYTUX B CBOEH MpaBOTE, MPOABIKEHUS CBOUX
1591(S)7

— HaBblka pabOThl CO CIEUHUAIU3UPOBAHHBIMU KOMITBIOTEPHBIMHU IPOrpaMMaMH,
Ja00paTOPHBIM  O0OOPYJIOBAaHUEM, TEXHHYECKUMHU YCTPOMCTBaMH, OHOIMOTESUYHBIMU
¢oHIaMH W UHBIMH pecypcaMu, C KOTOPBIMH MOXET ObIThb CBSi3aHAa IPOEKTHO-
UCCIIeIOBATEIbCKas ACSITETbHOCTD IIKOJIbHUKA.

Kpome Ttoro, paboTa MmIKOJIbHHKA HAaJ MPOEKTOM WM HCCIEIOBaHHEM OyIeT
CI0COOCTBOBAThH M PA3BUTHIO €TI0 aJeKBATHOM CAMOOLICHKH.

BapuaHThI peajiu3aiuu NporpaMMbl U (popMblI MPOBeAeHUs 3aHATHIA.

JlanHast mporpamMma paccuuTaHa Ha pabOTy CO UIKOJIbHUKaMU 95-9 KJaccoB.
[legarory BaxkHee aKIIEHTUPOBATh CBOE€ BHUMAHUE HE CTOJILKO HA KA4eCTBE pe3ysibTaTa
MPOEKTa WM UCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yJalllUics MOJTydall 3HaHUSI B TOM
YHCJIe U Yepe3 BHINIOJHEHUE MPAKTUYECKOr0 3a1aHus, Jiejial BhIBObI U YMO3aKIIOUEHUS
Ha OCHOBAHMM CBOETO WCCJIEIOBaHMs, YYMJICS CpaBHHUBAaTh €ro pe3ylbTaThl C
TEOPETUUECKUM MaTEpUajIOM U UCCIEA0BaHUAMU APYTUX MIKOIbHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATENHCKON IEATEIHHOCTH U TPHOOpETET
HaBBIK KPUTUYECKOTO OTHOIIEHUS K MaTepHaIy.



[Iporpamma pa3buTa Ha MOJYJIHU, KOTOpbIE MOTYT OBITH HCIIOJB30BaHbI JIMOO
YaCTMYHO, JMOO TONHOCThIO. Tak wmoxaynb «Kak JKMBOTHBIE U pacTeHUs
MPUCTIOCA0IMBAIOTCS (IBOJIIOIMOHHAST SKOJIOTHS) TPEIOIaraeTcs Aisd U3y4eHHUs B 5
wim 6 kimacce B Teuenwe oaHoro roga (34 waca B rom). Moaymu «OCHOBBI
pacTeHneBoAcTBa» U «bHoTexHONOTrHs» paccuuTaHbl Ha 68 YacoB U MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JeT (o 34 yaca B roa) win B TeueHuu 1 roga (68 yacoB B
rog). Bo BTopom ciydyae BO3MOXKHO MpoOXOxkieHUE o0oux Moxayier («OCHOBBI
pacTeHneBoACcTBa» B 7 win 8 kiacce, «buotexnomorun» B 7 nin 8 kiiacce). AHAIOTUYHO
Moaynu «MoneKyJsipHble OCHOBBI (PU3UOJIOTUU U (hapMakojgorum» u «MoJekyspHbie
OCHOBBI CEJICKIIMI» pacCYUTaHbl Ha 68 YaCOB U MOTYT OBITh peaM30BaHbl B TEUCHUH 2-
x Jnet (1o 34 yaca B roa) uiu B TeueHuu 1 roga (68 vyacoB B rox). Bo BTopom ciyuae
BO3MOXHO MPOXOXAeHHE 000oux monaynei («MoyeKynsipHble OCHOBBI CEJEKIIMM» B 8
KJacce, «MomekysipHble OCHOBHI (hM3HOJIOTHH U hapMakosorum» B 9 kiacce).

MoOXHO pPEKOMEHJ0BAaTh HCIMOJb30BaTh MOAYyIM «Kak >XKMBOTHbIE W pacTeHUS
npucrnocadnuBaroTcs», «OCHOBBI  PAcTEHUEBOJACTBA», «MOJEKYIIpHbIE OCHOBBI
CEeJIEKIIMU» B KQU€CTBE HEMPEPHIBHOTO 00pa3oBaTeIbLHOIO 1uKia (5-9 knace no 1 yacy B
HEJEN0) A1 KJIacCOB arpoOMOTEXHOJIOTMYECKO HampaBieHHocTH. Moaynu «Kak
JKUBOTHBIC M PACTCHUs MpucrnocadauBaroTcsa», «buorexnonorun» u «MosekyspHbie
OCHOBBI (DU3MOJIOTUH U (DAPMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOTO
mukna (5-9 wiracc mo 1 vacy B HeEIEN0) Ui KJIACCOB OMOTEXHOJOTHUECKOTO HIIN
MEJUIUHCKOTO HaIpPaBJICHUH.

B3aunmocBsa3b ¢ nmporpammou BocnutaHus. [IporpamMmma kypca BHEYypOYHOU
NEeATeNIbHOCTH pa3padoTaHa C YYETOM PEKOMEHJAIUA MPUMEPHON MPOrpaMMBbl
BOCIIUTAHMUS, YYUTHIBAET IICUXOJIOTO-TIEJarOTMYECKIEe OCOOCHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropui. ITO MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYArOUIyI0 M BOCHHUTATEILHYIO
NeSATeNIbHOCTD Mearora, OpUeHTUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PeOEHKA. DTO MPOSBIISIETCS:

— B NPUOPUTETE JUYHOCTHBIX PE3yIbTATOB peaU3alli MPOrpaMMbl BHEYPOUHOM
JEeATENIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHOU MPOrpaMme
BOCITUTAHMS;

— B BO3MOXKHOCTH KOMILUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII JJis OpraHu3aluu
npoOpPUEHTAIIMOHHON  JEATETbHOCTU  IIKOJBHUKOB, BOCHUTATEIBHOE 3HAUYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOU MporpaMme BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATHA IS IIKOJIHHUKOB, OOECHEYMBAIOIINX
OOJBIIYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C TMEJaroroM M JPYTrUMHU JE€TbMHU
JESITEIBHOCTh M BO3MOXKHOCTh 00pa30BaHUs HA €€ OCHOBE JETCKO-B3POCIIBIX OOLTHOCTEMH,
KJIIOUEBOE 3HAYEHHE KOTOPBIX [UIi BOCIHHUTAHUS MOAYEPKUBACTCS MPUMEPHOM
MpOrpaMMOr BOCITUTAHUS.



Oco0eHHocTH PadOTHI YUHTE ISl IO MpOorpamMMe. 3ajgaya yYuTessl COCTOUT B TOM,
4YTOOBl COMPOBOXKIATh TIpolecc MNpodhecCUOHATBLHONM OpHUEHTAIMM  IIKOJIbHHKA,
packpbIBasi MOTEHIIMAJ KaXKJIOTO Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu s3TOM pe3ynbTaToM pabOThl YYUTENS B IEPBYIO
ouepe/ib SBIAETCS TUYHOCTHOE Pa3BUTHE yUalllerocs. JINUHOCTHBIX Pe3yIbTaTOBYYUTETh
MOXET JIOCTHYb, YBJEKas Y4YE€HHKAa COBMECTHOM M HHTEPECHOM UM o0ouM
NEATeNIbHOCThIO,  yCTaHABJIMBas  BO  BpeMsl  3aHITUH  JOOpOXkKeIaTeIbHYIO,
MOICPKUBAIOIIYIO0 aTMOC(EPY, HACHIIAsK 3aHATHS IIEHHOCTHBIM COJEPKaHUEM.

[IpumepHas cxema mpoBeIeHUs 3aHATUI IO TPOTpaMMe:

1. ObObsacHEeHNE TEOPETUUECKOT0 MaTepuasa 1o TeMe.

2. TlogroroBka K OJKCIEPUMEHTAILHOMY 3aHATHIO, OOCYXKJEeHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHUA.

3. IlpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1adya OCBOCHHE METOIOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAHUM MPEAJIONKUTH JETSIM, KOTOpbIE 3aWHTEPECOBAINUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATEILCKUN MPOEKT. s 3TOro HeoOXOoaMMO
00CyIUTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJIeT HCClenoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. TlomMOYb yUEHHUKY IPOAHATU3UPOBATH PE3YJIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3yNbTaThl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IIKOJIbHUKOB
MOKHO B TIPOILIECCE€ 3allUThl MMU CBOMX paboT B paMKaxX IIKOJbHOW Hay4dHO-
MIPAKTUYECKON KOH(pEPEHITUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJIBHOCTHU

Monyab «Kak :KHBOTHBIE U PACTEHUS NMPUCTOCAOIUBAIOTCH» (IBOJIIOIMOHHASA
IK0JI0THS) 5-6 Kiacchl (34 yaca)

1. Mbwt uccnedyem sncuewvie 0ovexkmot (6 uacos)

CBolicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTpOEHHE KIETKH). Bupa, ocodb —
OpraHu3M Kak equHas cucrema. Apanrauuu (npucnocodnenus). [lonsatue romeocrasa
AKUBOT0 opranusma. CrocoObl €ro nojaepxKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. HccienoBarenbckue padbotel «Bcee nwu
(cuHuIB, 6€5KHU, Oepe3sl U T.1.) OJuHaKOBbIE? DOTOKBECTY.

Orpanuuenuss mopdornorndeckux u (duzuonornueckux agantanuii. [louemy
OpraHu3Mbl HE CTAHOBSATCS OECKOHEYHO OOJIBIIUMH, MaJECHBKUMH, BCESTHBIM.
[Tpaktuyeckas padota «CocTaBisieM KHUTY PEKOPJAOB PACTEHUU WM KMBOTHBIX HAIIETO
Kpasi».

2. Bausnue oxkpyscaroueii cpeovt Ha ycugvle opzanuszmol (12 uacos)

@dakTopbl OKpYKarollel cpeapl (aOMOTHYECKHE, OMOTUYECKUE, aHTPOIOTEHHBIE).
[Ipumepsl  abuoTmyeckux (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KU3HEJCATEIbHOCTh  JKUBBIX  OPraHU3MOB:  TEMIleparypa, CBET,  BIAXKHOCTb.
[Tpaktuyeckoe 3ansTue «l{BeT u Temno» (KyOMKH JibJa B3BECUTH, MOJIOKUTH B YALIKU
[letpu Ha pasHolBeTHYIO Oymary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktuueckoe 3ansitue «YTo pactBopsieTcs B Boae» (dKcrnepuMeHT «XKukuii
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTtB B Bojge (pacTBOPHI)», «/[BukeHue
pacTtBOpoB Mo 1BETKY». [Ipaktuueckoe 3ansitue «Jlem miaBaer B Boje (aiicOepru,
3aMmep3aHue BogoeMoB)». [IpakTuueckoe 3anaTue «Jlex npu 3amep3aHuu pacIiIupseTCs
(pa3pylieHue kaMHsl (I0OYBOOOPa30BaHKE), 3aMep3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NPHUCHOCOOJICHHS]  JKMBBIX  OpPraHU3MOB K
abnornueckuM (paxtopam. [IpucrnocoOsieHrss K OCHOBHBIM a0HMOTHYECKUM (aKTopam:
TeMIepaTrypa, BIaKHOCTh U cBeT. [Ipakrtuueckoe 3ansitue «lllyGa» (kyOuku nbaa
3aBEPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktuyeckoe 3anstue «[IurmeHTh (MOXKHO
pasnenuTh Ha BarMaHe kpacutenud u3 (uomacrepoB». [Ipaktuyeckoe 3anarue «Kak
YKMBOTHBIE IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue paboThl «BiusiHue cBeTa (Teria, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pPACTEHUS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSAX» (HAa JIOCTYIHOM
MaTepuae).

3. Bzaumooeiicmeus sncuevix opzanuzmos (4 uaca)

buotnueckue (hakTOopHI. 3aKOHOMEPHOCTU pa3BUTHUS MEXBHJIOBBIX
B3auMooTHomeHu. KosBomtouust (XUIIHUK-KEPTBA; MNapa3uT-XO035IMH) DBOIOLUS
cTpareruii noOepiBanHust nuiu. CouuanbHOCTh. Bupbi-Becenenunl. [lepeyens pactenuii-
Bpeaureneit. VccnenoBarennbckas pabora «HaOmroneHus 3a B3aMMOOTHOIICHHUSIMU



YKUBOTHBIX MPHU AOOBIBAHUU MUITU (KOPMYIIKH ISl ITULL, TSI TOPOJICKUX WU CEITbCKUX
KUBOTHBIX). Beb-xkamepwr». MccnemoBarenbckasi pabora «PacmpocTpaHeHue BHIIOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTH.

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

Antponorennsie ¢paktopsl. [IpaBaa iu, 4To nepBOOBITHBIE JIFOIU KUIN B TAPMOHHUH
¢ npuponor. ONOMAIIHUBAHUE U NPUPYUYECHUE KUBOTHBIX U PACTCHHM. 3a4€M CIacarthb
BBIMUpPAIOUIME BHUIbI, KaK 3TO jAenath. KylabTypHblE pacTeHUs W UX JIUKHE MPEIKH.
[Touemy BaxHO MX cOXpaHATh. Pa3HOoOOpa3ue KyJbTypHBIX PACTEHUN M MX 3HAYEHUE B
*KU3HU yenoBeka. KpacHas kaura Baieit teppuropun. Ocobo oxpaHsieMble TEPPUTOPUH,
3anoBenHukun Poccum u mupa. [lpaktuueckas pabora «Pa3zHooOpa3ue KyJIbTypHBIX
pacTEHU B BallIEM PETUOHEY.

UccnenoBarensckas pabora «BnusHue aHTpONOreHHBIX (JAaKTOPOB Ha pPa3BUTHE
pacTeHuii B TOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktudeckas pabora «OOIIT B Bamem pervoHe — yHHKaJIbHBIC
O0OBEKTHI IPUPOBDY.

5. Okonozuuecxkue nuwu (6 uacoes)

buocdepa — onHa u3 BaxkHeHmmx obonoyek 3emiid. UTO Takoe «3KOJOTHYECKHE
HUIIM» W Kak oHU (dopmupytorcs? dopMupoBaHue 3HaAHUN MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TOBEJCHYECKHX  MPHUCHOCOONECHHM,  MOAU(PUKAIIMOHHAS
M3MEHUYMBOCTH (Ha 0a30BoM ypoBHE). PacturensHbie cooOmiecTBa U ux Tubl. Pa3Butue
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

UccnenoBarensckue paboThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOs — ONMucaHHUe
dakTopoB OKpyxartouieit cpensl». MccnemoBatenbckue paboTel «DeHoIOrHYECKue
HAOJIIOICHUSI .

Moayab «OCHOBBI pacTeHHeBOACTBa» /-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEeHHEBOJICTBO: OCHOBHBIC (DAKTOpPHI BBHIPAIIMBAHUS PACTCHHM.
Hctopus pa3Butus arpoxumMudeckux 3HaHui (paborel M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JokyuaeBa, K.A. Tumupsizena, I1.A. Kocteiuera, JI.H. [IpsuumHukoBa
u 1p.). [Ipaktrueckas padota «bouka JInbuxay.

2. Azpomexnuueckuii yxcnepumenm (6 uacos)

[IpaBusia TOCTAaHOBKHM arpodKcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BbIOOp TeMbl, cOCTaBJICHHE THIOTE3bI, LU U 3a/ad SKCIEPUMEHTa I10
BBIDAIIIMBAHUIO PACTEHHM B KOHTpoiupyemoil cpeae. KoHTposu, MOBTOPHOCTH,
npoBeJeHue »dKcnepuMeHTa. I[lmanupoBanue skcnepuMeHnta. ONEHKa pe3ysbTaTOB
sKkcriepuMenTa. VccnenoBatenbckas padora «DakTophl, BIUAIONINE HA MPOpPACTAHUE
CeMsIH (pOCT IMTPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KPYTJIOTOJUYHOTO BhIPAIIUBAHUS CalaTOB U MUKPO3€EJICHH



B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YCIOBUSX. COOp YCTaHOBKH [JIsi BBIpAIMBAHUS
pPaCTEHMI B KOHTPOJIIMPYEMBIX YCIOBHSIX.
3. Ponv xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopma. PactBop. BbITskKa. AHUOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTH M pH
pactBopa. Ponp XUMUYECKUX 2JIEMEHTOB B IMTAaHUM pacTeHUM. [lonmyuenne nurarenbHbIX
BelIecTB pacTeHusIMU. [IpakTuueckas padora «CxeMbl MUTATEIBHBIX PacTBOPOB. Pacuer
7103 yAOOpEeHUH )i MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHMueckue, MUHEpalbHble, MHUKpPOOUONOrHYecKue. THIIbI
nuTaHusi pacteHuil. BozaymiHoe M MuHepalibHOE (KOpPHEBOE) MUTAaHUE pPaCTEHUM.
TpaHCOPT NHUTATENbHBIX BEIIECTB PACTEHUM: BOCXOIAIIMA M HHUCXOIALIUNA TOK.
Baxwuetimue kanuitaeie, pochopHbIC U a30THBIE yI0OpeHUs, UX cBoMcTBa. [IpocThie u
cinoxuele ynobpenus. [Ipaktuueckas pabora «llpaBuna cmemmBaHus ya0OpEeHHI
[TpakTnueckas paborta «IluTanue pacTeHUIl: TEXHOJIOTUS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB AJI PA3HBIX KYJIBTYP).

PocT u pa3BuTHE pacTeHHMii: 3Talbl OHTOreHe3a, (PaKTOPhI, BIUSAIOIIME HA POCT
pacTeHuil: CBET, TyCTOTa MOCaJoK, nuTanue, cyocrpar. [Ipakruueckas padota
«MOHUTOPUHI MUHEPATIBLHOI'O IUTAHUS PACTECHUI.

OCOOEHHOCTH TMHUTaHUS PACTEHHH a30TOM. A30T M €ro 3HaYeHUE B KU3HU
pactennii. DopMbl a30Ta U UX MIPEBPALLIECHUE B MIOYBE.

Hctounuku docdopa st pactenus. 3HaueHue Gocdopcoaepraimx CoeTMHEHHHN
B Kj1eTKe. Poib Makpospruueckux coequHeHui pocopa B 3HEPreTH4eckoM oOMeHe.

Bnusiaue kanmus Ha (Qu3MyecKWe CBOWCTBAa MPOTOIUIa3Mbl, HAa (HEPMEHTHI
YIJIEBOJIOPOIHOTO OOMeHa, CHHTE3 OenkoB U Ap. Ponb xanus B moaaepKaHUM MOHHOTO
OanaHca B TKaHSX, B IPOLIECCAX CAMOPETYJISLUU.

PerynaropHass u cTpykTypooOpa3oBaTeibHas pOJib KajlblMs. Y4acTue B
00pa30BaHUM KJIETOYHOW CTEHKH, MOJJAECPKAHUU CTPYKTYpPhl MEMOpaH U PEryJIsalus UX
IIPOHUIIAEMOCTH.

3HadyeHHe MarHusg B MeTaboiu3Me pacTeHuid. MarHuii B coctaBe xJopoduiiia,
CXOJICTBO XJIOpO(HIUIa U TeMOTJIO0MHA KaK CBHUJAETEIHCTBO €IMHCTBA OPraHUYECKOTO
Mupa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KJIETKH,
Y4acTHE B OKACINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIX.

Mukposnementsl. IIpeacraBiieHuss 0 pojii MHUKPO3JIEMEHTOB B METa0OJIM3ME
pacteHuil. OCOOEHHOCTH TMOCTYIUIEHUS MHUKPO3JEMEHTOB B pacTeHusl. CUHEPru3Mm H
AHTAarOHU3M JJIEMEHTOB TUTaHUS PACTCHUI.

PacturenpHas OuarHocThka M METONbl WACHTHU(UKALMK HEIO0CTaTKa/M30bITKa
aneMeHToB nuTanud. [Ipaktuyeckas pabora «PacturenbHas TUarHoCTUKAY.

Uccnenosarennckas padoTa «O1eHKa COCTOSIHUS KOMHATHBIX PACTEHHM, paCTeHHI
Ha IIKOJBHON TEPPUTOPHUM, YCTAHOBKA MPUYMH IATOJOIMYECKUX COCTOSHMU (IIpH



HaJTUIUN ).
UccnenoBarensckas pabota «OneHka BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSIHME PacTeHUH (COCTaBIICHHE PA3TUYHBIX TTOJIKOPMOK)».

4. Pezynamopwl pocma pacmenuii. 3auguma pacmenuii (4 uaca)

[Tonstue o perynstopax pocta pacteHUil. CTUMYISATOPBI pocTa — (GUTOTOPMOHBI
(aykcuHbl, THOOEPEITTMHBI, HIUTOKUHUHBI). THrHOuTops! pocta pactenuii: 1. mpupoaHsie
(abcru3oBasi KUCJIOTa U HEKOTOphIe (DEHONIbHBIE BeIllecTBa (MKyMapoBas, KOpHYHas,
CaJTuIUiIoBas K-Thl), 2. CUHTeTUYeckue (MOpQaKTHHBI, peTapAaHThl, Ie(OTUAHTHI,
N€CUKaHTbl, repOunuabl). OUTOMOHMTOPUHI M OLIEHKAa COCTOSIHUS PacTCHHI.
CoBpemMeHHbIe criocoObl MoHMTOpuHra. [lpaktuueckas padora «OUTOMOHUTOPUHI U
OLIEHKa cOCTOsAHUA pacTeHni. CoOBpeMeHHbIE CITIOCOOBI MOHUTOPUHIa.

Hccnenosarenbckas pabora «BrnusiHue retepoaykcuHa Ha mpopacTtanue (pocT Ha
pa3HBIX CTaJIUAX, B PA3HBIX YCIOBHSIX) PA3IUYHBIX PACTCHHID).

3amuTa pacTeHHI OT BpeauTeseil: ocHOBbl Omometoma. [Ipaktuyeckas paborta
«WHCcekTapuy: paBuiIa U yCIOBHS pPa3BEICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanasn u noueenHnan Kyaibomypul, ux npuMeHeHue 6 eblpauiueéanuu
pacmenuit. Quzuonozusa pacmenuil (8 uacos)

BonHas, mecuaHass ¥ mouYBEHHas KYJbTYpbl, UX NPUMEHEHHE B BbIpAIMBAHUU
pactenuii. [IpoBegenue Boabl B KopHe U cTebine pactenuid. [Ipaktuueckas pabora
«KopHeBoe naBieHue».

Bonubiii pexuM pacTeHHil: CTpoeHWE YCTBHUIL: (DaKTOPBI, BIUSAIONINE HA WX
pPacKphITHE U 3aKPbITHE. 3HAYEHNE MEXAHU3MA PETYIISILIUN UCIIAPEHMS BIaru pacTEHUEM.
[TpakTuyeckas padora «lIpurorosienue nmpenapara yCTbUI METOJIOM CIIETIKAY.

UccnenoBarenbckue paOoThl: «BnusHuEe yclOBUW COAEp>KaHUS PACTEHHM Ha
KOJIMYECTBO YCTHUID.

doTocuHTe3 — yHHMKaJbHBIM mporecc pacteHuil. TemHoBas u cBeToBas (a3bl
dbotocunTe3a. 3HaueHue HpoTrocuHTE3a A KUBBIX opranu3mMoB. [IpakTuueckas padboTa
«DyHKIMOHANbHAS  JIMarHOCTHKAa PAacTeHHMM 10 AKTUBHOCTH  XJIOPOIUIACTOB)»
Uccnenosarensckas pabora «Ompepenenue xyopopmwmia A u b, onenka
(OTOCHHTETHYECKOM aKTUBHOCTH PACTEHHUH U (DAaKTOPOB, BIMSIONIMX HA HEEY.

@akTOpBl pOCTa pacTEHUM: BO3AYX M a’panus. [log3emMHoe npIXaHUE pacTEHUN:
COCTaB IIOYBEHHOIO0  BO3AyxXa, Ta3000MeH. [‘a3000MeH nmpu OGecrnouBEeHHOM
BbIpamuBanuu. IIpaktudeckas padorta «Aspamus, CO2 u O2. [IpixaHue pacTEHHID».
[TpakTuyeckas padoTta «/lpIxaHue pacTeHUM: OLIEHKAa MHTEHCUBHOCTHU JbIXaHUS pAaCTEHUN
Y TIJIOJIOBY.

UccnenoBarensckue paboThl: «BrnusHue cnocoba BbeIpamuBanus (cocTaBa
NUTATEIbHOM CMECH, CXEMbl BHECEHHS) HA POCT U Pa3BUTHUS PA3IIUYHBIX PACTCHUID.



6. Kynemypnoie pacmenus. Coepemennsie acnekmul cenexyuu (20 uacoes)

Kak denmoBek cranm ucCnonb30BaTh pacTteHusi? CBsA3b pPa3BUTHS LMBUIM3ALUU
YeJIOBEKa M OJ0MalllHuBaHus pacteHui. Jlomectukanus. {uckyccus «Jlomectukanus,
BCE JIM pACTEHUS W IKUBOTHBIE, KOTOPBIE JKUBYT PSIJOM C YEIOBEKOM WM
0JIOMAIIHUBAIOTCS ? MOXHO JIM CUATATh TapaKaHa OJOMAIIIHEHHBIM >KUBOTHBIM 7%

HacneacTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menuuBocth. Buasl usmenumBocTh. [lpakTtnueckas pabora «MopaudukanmoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — MarepUalbHBII HOCWUTENb HACJIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxkiienHoBble KUCHOTHI. JIOKaln3anus T€HETUYECKOTO MaTepuana B KieTke. JleneHnue
kietok. Permnkanus [JHK. OcHoBHas norma MonekynspHoi 6uonoruu. TpaHnckpumius.
Tpancusust. Mytaruu. [Ipaktrdeckas padota «['eH — HHCTPYKIUS IO COOpPKE KIETKU
(Ha Oumcepe wiau KOHCTpyKTOpe)». llpakTmdueckas pabora «Mytamust Ha OyTepOpose
(060l 00BEKT M3 TpeAplaymeld padoThl, TAe W3MEHEHHWE WHCTPYKIMH TMPUBEIET K
M3MEHEHUIO BHEIIIHETO BUJIa 0OBEKTA)».

D¢ dexT OyThUIOUHOTO TOPJbIINIKa M TeHETHYECKoe pa3zHooOpazue. UTto Takoe
reHO0aHk? 3ayeM COXpaHATh FEHETUYECKHUE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHEHHsI TCHETUYECKUX PECYPCOB pacTeHwmid (ex situ u In Situ).

3nauenue pabor H.M. BaBuiora. 3akoH romosiorudeckux psiioB. LleHTpsI
MPOUCXOXKJIEHUS KylabTypHbIX pactennii H.M. BasunoBa u ILM. JXKykoBckoro.
[Ipaktryeckas pabota mo rpynmnam « OTKy/ia Ha HallTuX CTOJIaX (YPYKThI/OBOITH/3IIAKI).

OcHoBHBIE MeTONBI cenekuuu. [ ubpumuzamms. dopmbr otOopa. OcHOBHBIC
HAIPaBJICHUS CEJICKIUU: YIYUIICHHE yYPOKAaWHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abnotnyeckuM ¢pakropam. [Ipaktuueckas padora «BripanuBaem ropox. Kak nposectu
CKpEILIUBAHUE y TOPOXa».

Ecte nu xu3up B mpoOupke? bBHOTeXHOJOrHS KyJIbTYpPHBIX paCcTCHUI.
UccnenoBarenbckass pabota «BeIpamuBanue pacTeHHMil B npoOupke» (MOXKHO
BOCIIOJIb30BAaThCA pE3yJAbTaTaMU NPEABIAYIIUX JKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB VISl PACTEHU ).

Kak  dyemoBek  moxker  momudpunmpoBath  pacreHusa?  ['eHermueckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl W JOCTHKEHHUS  T€HETHYECKOIO
penaktupoBanus  pacteHuid.  [Ipaktuyeckas  pabGora  «I'@HOMHBICE  HOKHHIIBI
(MoaenupoBanue pabotel cucteMbl CRISP-Cas).

7. Pacmumenvnas npodykuyus. (8 uacos)
Hanzemubie u nojazemMHbie opraHbl pacteHuil. [lober u BUAOM3MEHEHHBIN MOOET
pactenuii. CriocoObl pa3MHOKEHHUS PACTCHHI.
[lonsTe o0 KadecTBe NPOAYKTOB TMTaHMs. [IpoOieMbl  KOHKYpEHIIUU
OTE€UYECTBEHHBIX MTPOJYKTOB MTUTAHUS C UMIIOPTHBIMH. JIOTHUCTHKA JOCTABKU U CPEICTBA



coxpaHeHusi npoAykToB nutaHus. [Ipaktuueckas pabora «llpeaenbHO nomycTUMBbIE
kounentparuu (IIJIK) u mMeroasl KOHTpoJisi 0€30MaCHOCTH PACTUTEIBHBIX MPOIYKTOB
MATaHUS.

Mukpo3seneHb: MoJae3HOCTh U TexHojorus. McenenoBarenbckas padora «OueHka
KayecTBa BBIPAILIEHHON MUKPO3€JIeHN» (JIM00 CBOs, TMO0 U3 Mara3uHa).

XUMUYECKUN aHAJIU3 MPOIYKLHH. OCHOBBI criekTpooToMeTpun.
[Torenumomerpusi. Xpomarorpadus. [Ipaktuueckas padbota «MeToabl OEHKH KayecTBa
PACTUTENbHOW MPOJIYKLUUU: XPAHEHHUE M COXPAHHOCTh NUTATENIbHBIX BEIMIECTB» (110
JOCTYITHOMY O00OpYJIOBaHHUIO).

Uccnenosarensckas padota «Ompenenenre ButamuHa C MeTooM 0OpaTHOTO
TUTPOBAHUS B IJIOJIaX HAa PA3HOM CPOKE (CrIocoOe) XpaHEHU.

Moayinb «bBuorexHonorus» 7-8 kiaccel (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTue OMOTEXHONOTWHU. 3adeM 4YEJIOBEKY OHOTEXHOJIOTMH, B YeM HUX
IPEUMYILECTBO NEPe]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
MIPOMBIIIICHHBIE MUKPOOPTAHU3MBI, KIIETKH U TKAaHU PAaCTEHUH, )KUBOTHBIX U YEIOBEKa,
ounokaranuzaropsl. [Ipaktuueckas paborta «lIpumepbl mpUMEHEHHS OMOJIOTUYECKHUX
00BEKTOB B TBOEH JKU3HI.

Ceipbe a71 OMOCHMHTE3a M OIEHKa ero OHoJoruveckoil 1eHHocTH. OCHOBHBIC
UCTOYHHUKHK yTIepoda, a3oTa, ¢ocdopa, mukposnemeHToB. McciemoBaHMe HOBBIX
HMCTOYHUKOB CBIPhs (BKJIFOUAsi BOIIPOCHI €r0 MPeABAPUTEIHHON 00paboTKH), pazpaboTKa
HOBBIX MHUTATEIbHBIX CPEd, B TOM YHCIE BKIIOYAIOIMIMX OUOCTUMYIATOPHI U JIPYrue
AJIEMEHTHI YIPABICHUS W ONTUMHU3AIMH TTPOILIECCOB OMOCUHTE3a. MeToIbl ONTUMH3AIIUN
MUTATENBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TonoxxeHne mNpoOKapUOTOB B CHCTEME oOpranuyeckoro mmupa. CrpoeHue
OakTepuanbHOi KieTku. Knaccudukamnus O6akrepuid. Mopdonorus 6akrepuil. [Ipocteie
U CIOXHBIE METONBI OKpamuBaHus Oaxtepuil. Pusnonorus OakTepuil: NUTAHHE,
JIBIXaHHUE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (IKCTpeMOPUIBHOCTD,
0COOEHHOCTH CcTpoeHMs KieTku). JIaboparopHas pabota « PUKCHUPOBAHHbBIE MTpeNapaThl
Oaktepuii. Ormpenenenne (GOpMbl  MPEIIOKEHHBIX KYJIbTYP MHUKPOOPTaHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeToa okpacku» JlaGoparopnas paborta «OmnpeneneHue TuIa
KJIETOYHOM CTEHKH METOJ0M OKpamuBaHus mo ['pamy» (Mpy HaIU4YUKU PEAKTUBOB).

MonouHokucioe W crnuproBoe OpokeHue. DotoTpodHbIE M XeMOTPOQHBIS
Oakrepun. KuHeTmueckoe  omucaHue  Ipolecca pocTa  MHUKPOOPTaHU3MOB.
OKCrOHEHIMabHAass ~ MojJenb  pocta. KuHetmka rTHOEnn  MHUKPOOPTaHU3MOB.
Jlabopatopnas pabota «IIpurotoBnenue NpuKU3HEHHBIX MPENAPATOB MOJIOYHOKHUCIIBIX
OaKTepuii».



[TaTorennsie 6akTepun. UymHas najoyka u 4epHasi CMEPTh, OOTYIU3M, CTOJIOHSIK,
Tybepkyne3. Mctopust 60ps0bI ¢ OakTepuanbHbiMu HHGeKMsIMU. JlTabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabora «Brigenenne uncroi
KyJIbTypbl OakTepuil. Meroa pa3BeneHuil. MeTon HCTOMIAIOMIETO — IITPHUXAY.
JlaGopatopHast pabotra «Mopdosorudeckas XapaKTepUCTUKA BBIICICHHON YHUCTOM
KYJIbTYpbl: XapaKTepUCTUKA KOJIOHUHU, (PopMa OaKkTepuil, TUI KIETOUHOU CTCHKNY.

BoiiHa OeCKOHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl IEUCTBHI
aHTUOMOTUKOB. MeXKKIeTouHass KOMMYyHUKalus Oaktepuil. UyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha 4Yallke 0e3 U C
noOaBneHus: aHTUOMOTUKOB» lccnenoBarenbsckas pabora «[louck MUKpOOpPraHU3MOB
00JaJar0MX aHTArOHUCTHYECKOM aKTUBHOCTBION.

[Ipumenenue Oaktepuii yenoBekoMm. KuHeTmyeckoe omnucaHnue OHMOCHHTE3a
MIPOAYKTOB MHUKPOOpPraHu3MaMu. bakrepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHUK.
HccnenoBarenbckas pabota «BeineneHne MOTOYHOKHCIBIX OaKTepuil, HCCIEA0BaHNE X
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMoTexHOIOTHHU. VICKyCCTBEHHBIE acCOlMalluy pacTeHUN
¢ mukpoopranuzMamu. MccnenoBarenbekasi padora «Bbiaenenue 0akTepuil MOJIE3HBIX
IUUIL PACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmoaouu (niecneevie 2puowvl,
Opodicrcu, eooopocau) (12 uacos)

[1necHeBbie rprOBI MPOAYIIEHTH OMOJIOTUYECKUA AKTUBHBIX BEIIECTB.

OOmass xapakTEepUCTHKA APOXOKEH caxapoMHIeTOB. VICTOpusS HCIOIh30BaHHUS
TPOXOKEH B TPATUIIMOHHOW OMOTEXHOJIOTHH. TEXHOJOTUHA BUHOMCTHUS M XJICOOTICUCHHSI,
CIIeIMAIM3UPOBAHHbBIEC pachl Apoxxkend. Mertabonu3M Jpoxokeil. Peakius cnupToBOro
opoxenus. JlaboparopHast padora «lloacuer kieTok apoxkeil B kamepe ['opsieBay.
JlaGoparopHasi pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CUpTa W yrJieKuciaoro raza». llomydeHre BTOPUYHBIX METAOOIUTOB B JIPOXKKAX.
Jpox:ku Kak MpoayleHThl OMoToIIuB. [lonmyueHue 11eneBbix OEIKOB B IPOKKAX.

OCco0OEHHOCTH BETE€TaTUBHOIO U IOJIOBOTO PA3MHOXKEHHS Y JPOXKKEH, 3HAUCHHE
U3Y4YEHUs MHUTO3a M UUTOKUHE3a IS ONTUMU3ALUUHU TIPOLIECCOB KYJIbTHUBUPOBAHUS
JPOKKEBBIX IITAMMOB, TOHUMAHUS IPUYUH MATOTEHHOCTHU JIPOXIKEil U rpuOOB, OMCKA
MUIIeHeH (YHTHIMAOB ©  pa3paOOTKM  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlaGopatopHass pabota «HaOmioneHue  pa3MHOXKEHUS  JAPOKIKEBBIX  KIETOKY.
[Ipaktuueckas pabota «llomydyeHue TBopora u kedupa Ha OCHOBE MOJIOUYHOKHCIIBIX
OakTepuit». Ilpaktuueckass pabora «OCHOBHBIE BHUIBI KBAaca U UX XapaKTCPUCTUKA»
«/Ipo’kKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOU3BOACTBA KBAacay.
[Tpaktuyeckas pabora «CpaBHUTENbHBIA aHAIM3 PA3BUTHUS JPOXOKEH B a’dpOOHBIX U
aHa’poOHBIX  ycioBusix». [IpakTuueckass pabota «MeToapl OIICHKH CBOMCTB



XJIeOOTeKapHbIX Jpoxokeld. OcoOEHHOCTH TPUMEHEHUS IMPECCOBAHHBIX, CYIIEHBIX WU
WHCTAaHTHBIX Jpoxokei». MccnenoBarennbckas padora «BnusHue (pu3NKO-XUMHUYECKUX
(GakTOpOB Ha KayecTBO OMOTEXHOJOTHYECKOW MPOAYKIHMH (KBac, kedup, coip, xjied u
TIp.)».

Bomopocnn — mepcrneKTUBHBIN OOBEKT IJIsi MPOM3BOACTBA O€IKa W YIJIEBOJIOB.
buoTtexHomOrMYeCKre METOMBI OYMCTKH TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0/10B TIpom3BOACTB. CTouHble BOABI. CXEMbl OYHCTKUA. BHODHUIBTPHI, a’dpOTEHKH,
METAaHTCHKHA, OKCHUTCHKH. AKTHUBHBIA W W BXOJANIUE B HET0 MHKPOOPTaHU3MBI.
Hcnonp30BaHue BOJOPOCTCH B OYMCTKE CTOYHBIX BOJ. McciemoBaTenbckast paboTa
«Bnusaue ¢usnko-xumuueckux paxkropos Ha poct Bogopocau (Chlorella vulgaris)y.

4. Hacneocmeennas ungopmayusn (8 uacos)

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
N3menuuBocth. Buasl m3menumBocTh. Ilpaktudeckas paborta «MoaudukanroHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

'en — wMarepuanbHbIi HOCHUTENIb HACJIEICTBEHHOCTH M  HM3MEHYMBOCTH.
HyxnenHoBbie KUCHOTHI. JIoKanu3alus reHETUYECKOro Marepuana B KieTke. JleneHue
kietok. Permmnkanusa JJHK. OcHoBHas normMa MonekyiispHoi ouonoruu. TpaHnckpumius.
Tpancnsuus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIETKU
(Ha Oucepe miu KOHCTpykTope)». IlpakTtuyeckas pabora «Myrtamuss Ha OyTepOpoje
(;m000¥ 00BEKT W3 mpeAblaylield padoThl, Te U3MEHEHHWE WHCTPYKIMH TMPUBENET K
WU3MEHEHHIO BHEIITHETO BUJIa OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TosoxeHue BUPYCOB B CHCTEME OpTaHUecKoro Mupa. CTpyKTypa U XUMAYECKHMA
coctaB BupycoB. Knaccuduxanus BupycoB. Pemnponykuus BupycoB. IIpocMotp
JOKYMEHTAJIHOTO (UIIbMa O BUpYycCax.

Bupycsl - Bo30yautenu nHGEKIMOHHbIX 0oe3Hel. OHkoBHpychl. bakTtepuodaru:
CTpoeHHue, cBoicTBa, npumeHeHue. [Ipaktuueckas pabora. «MeTon pazBeACHUI
[Tpaktuyeckas pabora. « TurpoBanue 6akTepruodarony.

buonorudeckue MeTo 161 60pHOBI C BUPYCAMH.

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

OcHoBbI TeHHOM uHxkeHepuu. Bekropa. Cnenuduueckue GpepMeHTh OaKkTepuid.
[Tpaktuyeckas pabora «IHIOOHYKIEa3bl pecTpuKUuU (paboTa € HYKICOTHAHBIMU
MOCJIEI0BATEILHOCTSIMU Ha OyMare)y.

buortexHonoruu npoaykuuu O0eIKOB B OaKTepHATbHBIX KyJIbTypax. JlocTuxkeHus
TeHHOW MHYKEHEPUU U OMOTEXHOIOTHH.

CRISPR/Cas — cucTema aganTHBHOTO HMMYHHTETa OakTepuil W apxei.



[MpakTrueckas pabota «I'ennbie HokHuIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I['MO. Metoap! nonyyenus 'MO. Urpa-nuckyccust « Belurpail TpaHT Ha CO3/1aHHE
['MO».

7. Buomexnonozuu 6 sxcusommnosoocmee (8 uacos)

JlomecTuKkaius OCHOBHBIE JIOMAIIIHUE >KUBOTHBIE; COBPEMEHHBIE HKCIEPUMEHTAX
M0 JIOMECTUKAIIUU KUBOTHBIX (JIUCHUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOM IIIKOJIbI
akanemuka benseBa). [[uckyccusi «/lomecTtukanusi, BCe JU PACTCHHS U KUBOTHBIE,
KOTOPBI€ JKUBYT PSAJOM C YEJIOBEKOM WM OJOMAIIHUBAIOTCA? MOXHO JM CUHMTaTh
TapakaHa OJIOMallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbI B YKMBOTHOBOJICTBE: TpAHCIUIAHTAIMS AMOPHOHOB,
XUMEpHbIE  JKMBOTHBIC, KJIOHHMpoBaHHWE. IIpaktnueckas pabora «MeToauka
KJIIOHUPOBaHUs (MOJIEIMPOBAHUE HA Oymare).

OcHOBHbIE 0O0JIE3HU >KUBOTHBIX U POJIb MATOIM€HHBIX MHKPOOPTraHU3MOB U
Mapa3uToOB B Pa3BUTUU 3a00JICBAHUM JOMAIIHUX >KUBOTHBIX U OCHOBHBIX MepaxX OOPHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [losioxkuTensHoe
1 000YHOE (OTPHUIIATEIBHOE) BO3/ICUCTBUU AHTUOMOTUKOB Ha OPTAaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€MW M 3aJa4d BeTEpUHAPUU. BHOTEXHOJIOTHUSI KOPMOBBIX IpEIaparoB.
[IpakTrueckas padota «CocTaBlieHHE pallMOHA MUTAHUS )KMBOTHOTO, pacuyeT pacxooB
Ha cojaepkanuey. MccrnenoBarenbckas pabdota «OreHKa KadecTBa MOJIOYHOM
IPOYKITHI).

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHble MeTOAbl cenekuuu. [nubpummzanusa. Popmer or6opa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIUU: YIYUIICHHE YPOXAHHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abuotmyeckuM (akropaM. IIpaktrueckas padora «Beipamubaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXA».

OCHOBHBIE TOJXOJbl CEJNEKIMU M OHOTEXHOJIOTMH KYJIbTYPHBIX PacTCHH,
['uOpuauzanus, otTgajieHHas TruOpuaM3aIus, HCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcopmanus, MyTareHe3, T€HEeTH4YecKoe penaktupoBanue). Mcrtopus cenexkuuu B
Poccun n mupe, uctopust pa3BUTHSL BAXKHEUIIMX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak genoBek moxket moaudunupoBath pacteHus? ['eHHas MHXEHEpUsI PACTCHUINA:
Yro Takoe reHeTHdYecKas WHKEHEpHUs pacTeHuM. TpaHCreHHele pacteHus. Meronasl
nonyyeHus. OOpazoBaHue onmyxoJieil y pacteHuid. ArpobakTepuaiibHas TpaHchopManusi:
Ti-ma3Muapl. I'enbl T-JTHK. MoJieKynsipHO-T€HETUYECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHernueckoe peaaktupoBaHue. COBpEMEHHbIE TOAXOJAbl H
JNOCTUXKEHUSI TEHETUYECKOTO peakThpoBaHus pactenuil. [Ipaktuyeckas padbora
«["eHOMHBIE HOKHUIIBI (MOaeIHpoBaHue padoThl cuctembl CRISP-Cas).

Ects nmu xu3ub B mnpoOupke? BHOTEXHONOTUS KyJIbTYPHBIX PACTCHHIA.



UccnenoBarenbckass pabota «BelpamuBanue pacteHuit B mpoOupke (MOXKHO
BOCIIOJIb30BAaThCA pE3yJbTaTaMU NPEAbIAYLIMX JKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsi PACTEHUI )».

Moayab «MoJiekyJasipHble 0CHOBBI (u3H0J0THU U papmakogorum» 9 Kjace
(68 yacos)

1. @u3zuonozuueckasn xumus. (20 uacos)

Beenenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AxktuBHbie popmbl
KHCJIOPOJA, UX NOJIyYeHHE, HEUTpaIM3aLusl.

Makpo3eMeHThI: NPOLEHT COAEpPKAHUS B OpraHU3MeE, BBINOJIHsAEMas: (YHKIMS,
cojepkanue B mpoaykTax nutanus. Ca2+ - cBs3bIBaroIIMe OCNIKH, JICTIOHUPOBAHHE
KaJIbLIMS, PETYJSILNsS YPOBHS KaJIbLMS B OpraHU3Me: FOPMOHBI ITo4eK. Mg — cTpoeHue
xJopoduIiia, ero akTUBAIMS COTHEYHOU YHEPTUECH.

MukposJeMeHTbl: B KaKUX MOJIEKYJIax COAEpX aTcs, BbIMNOIHsAEMAas (PYHKIHA,
COZIEpKaHME B MPOAYKTax NMuTaHus. [locnencTeus nepeno3upoBKA MUKPOIJIEMEHTAMU.
Fe — ycBauBaemble THUIIBI COEIMHEHUW kene3a. ['eMompoTenHbl, TIE€MOIMAHUH,
uutoxpombl. CU — ycBoeHME W TpaHCHopT Menu. benku, conepxkamive Meb.
[TaTonornueckue cunapomsl MeHke U BuibcoHa, CBsI3aHHBIE ¢ META0OJIU3MOM MEJIH.

Tokcuunble 3nemenTsl Ilepuonnueckoil cuctemsl Uisl OpraHusma. BnusHue
HEJ0CTAaTKa MAKPO U MUKPOAJIEMEHTOB Ha )KUBBIE OpPraHU3MBI.

UccnenoBarenbckass  pabora  «KonnyecTBeHHass ~ OLIEHKA  COJEpKaHUS
MHUKPO3JIEMEHTOB WM BUTAMUHOB B IIUIIEBBIX MTPOITYKTAX)»

XKupsl. 3aboneBaHus 4ea0BeKa, CBSI3aHHBIE C HAPYIICHUSAMHU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoapl. 3aboneBaHusl YEIOBEKA, CBSI3AHHBIE C HAPYLIEHUSMU YTIIEBOJHOTO
oOmena. CaxapHblil 1abeT.

benku. Ctpoenue. 3aboneBaHus YETOBEKA, CBA3aHHBIE C HAPYILICHUSIMH OEIKOBOTO
obmeHa. DyHkuuu 6enkoB. PepmeHTsl. Mexanusm aeiictus. Kinaccesl pepMeHTaTUBHBIX
peakuuii. Kodepmentsl. Ilpaktnueckoe 3anstue «KauecTBeHHBbIE peakuu Ha
opraHnuyeckue Mosekyiabl». [Ipaktuueckoe 3anatue «JleHarypauuss  O€IKOB»
[IpakTueckoe 3anaTue «/3ydueHne akTHBHOCTH aMUJIa3bl».

Butamunbl )KrpopacTBOpUMbIE, BOJOpacTBOpuMeIe. [IpeBpalienne BUTAaMHHOB B
aKTUBHBIEC (POPMBI KOPEPMEHTOB. ABUTAMUHO3HI.

OCHOBHBIE THUIBI META0OJWYECKUX peakiui. buosHepreTudeckue MpoIecChI.
I'mukomm3. Hukn KpeOca. Llens nepeHoca 3nekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
Karabanuzm amuHOKHCIOT. [okoHeoreHe3. CUHTE3 yrieBOJOB, OEIKOB, »HPOB.
MertaOonutuueckue 3aboneBanus. IlpakTudeckoe 3ansTue «Pemenue 3amau Ha
HEPreTUUECKUN OOMEHY.

Knerka. [Tonsitue memOpansl. @yHkunn MmeMOpaH. Bujsl TpaHcropra B KIETKY.



MemOpanHble opraHoujipl. 3aboieBaHMs CBSI3aHHBIE C HapyUIEHHMEM padOThl
MEMOpaHHBIX OpraHesul, 0O0Je3HU HaKOIJIEHUs. THUMNbl KOHTAKTOB MEXIY KIETKaMU.
3HaYEHHE MEKKJIETOYHOW KOMMYHUKAIMU JJIs 310pOoBbs opraHusma. IIpakthueckoe
3aasaTHe «/{nanu3 (kaetouka Tpayoe).

Snpo. VYpoBHM  yImakoOBKM ~ XpoMaTuHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMOpaHHbIe OpraHOUAbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHbBIE BEXU Pa3BUTHS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kucinotel. OCHOBHBIE MPUHIIMIBI cTpoeHUs. [IpakTuyeckas pabora
«Beigenenne JIHK u3 Ganana». Ilpaktuueckas pabora «Mopens JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kadectBa mnpemnapatoB JHK ¢ momormisio
ciektpodoroMeTpur» (IIpu HATUYUK 000PYIOBAHUS).

Marpuunble cuHTE3bl. Perummkanus — OCHOBa KJIETOYHOro jaeieHud. [IpuHnumnb
perutukaruu. [Ipaktuueckas pabora «PervkaTuBHAs MalllHa (UTpa-IeMOHCTPAIU ).
[Ipaktuueckas padota «I 1P (Monens ammmudukamus Ha Oymare)y.

Mytauuu. Yto Bei3biBaeT u3MeHenus B crpoennu JIHK. [Ipuniuns! penapanuu.

Tpanckpunuus. [Ipaktudeckas padota «Cuiia mpoMoTopay.

['enernueckuit kox. Ilpaktuueckas pabota «PemieHue 3ajady Ha TeHETUYECKUM
kom» Tpancisus. [paktudeckas padota « DonauHr GEIKOBY.

Opraauzanusi reHoma BUPYCcOB IIpOTMBOBUPYCHBIE CPEIACTBA, MEXAHM3MbI HMX
JCUCTBUSL.

Opranu3zanus reHoMa OaxTepuii AHTHOAKTEpUATBHBIE rpenaparsl.
HccnenoBarennsckas pabora «PactpocTpaneHne aHTHOMOTHKOPE3UCTECHTHBIX OaKTePUIDy

Opranuzanusi reHoMa 3yKapuoT ['eHomHOe penaktupoBaHue. IIpakThueckas
pabora «Pabota B COBpeMEHHBIX TeHeTHuecKuX Oa3zax maHHbIX. [IpoBenenue In silico
aHajIu3a MoCiIeI0BAaTEIbHOCTEN T€HOBY.

3. ®apmakonozun (28 uacos)

[Tonatue o nekapcrBax. [IpuHLKIIBI OAX0/1a K TOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojbl. MccienoBatenbckas padora «DKCIEPUMEHTHI IO
OIPEJEIICHUIO0 TOKCUYHOCTH BELIECTB HA aPTEMUIUSIX Y.

ITytu BBenenus JIC. dapMakOKMHETHKA JIEKAPCTBEHHBIX BEIlIECTB. BcachiBaHue
(abcopOumst) nexkapctB. OCHOBHBIE MEXAaHU3MbI BCaChbIBaHUA. TpaHCIIOPT JIEKapCTBEHHBIX
BelecTB. ['eHbl u 6enku nepBoil ¢a3sl Onorpancopmanuu. [1yTu BeIBEEHUS JT€KapCTB
U3 opraHuzMa. OKCKpeuuss u dSIuMuHanus. [eHsl u  Oenku BTOpoil  (hasbl
onotpancpopmanuu. dapmakoguHamuKa. [JaBHOe M MOOOYHOE, PE30POTUBHOE U
MECTHOE, MPSIMOE, HENPSIMOE U pedIEKTOPHOE JeCTBHE.

Buner B3aumopeiictBus jiekapctB. CHHEPru3M M aHTAroHW3M IIPH COBMECTHOM



JEHUCTBHUM JIEKAPCTBEHHBIX BEILIECTB, NX PA3HOBUIHOCTH.

TpancmemOpaHHbIN CUTHATUHT. TUIBI KJIETOYHBIX perenTopoB. MeMOpaHHbIE:
MOHHbIE KaHaJIbl, KaTAJIUTUYECKUE U COIpsDKeHHbIE ¢ (G-Oenkamu; BHYTPUKIETOUHBIE:
LUTOIIIa3MATUYECKHE U sAIepHBbIE. MeXaHU3MBI JTUTaHA-PELENTOPHOIO B3aUMOEHCTBUS.
CeneKTUBHOCTh (M30MpaATEIbHOCTh) JIEUCTBUS, CBS3b «XMMHUYECKas CTPyKTypa —
(apmakosoruiueckasi akTUBHOCTb BEILIECTBY.

PapmMaKOJIOTHUYECKON MOAYJSLMU CUHANITUYECKON XOJIMHEPIMYECKOM NEpenaydi.
MounekynsipHblii  MeXaHM3M  JIeWCTBUS U (PapMakoJIoTMYeCKHe CBOMcTBa M-
XOJIMHOOJIOKATOPOB, raHraIuo0JI0KaTOPOB U Kypapeno100HbIX CPEACTB.
@apmakoJgoruueckass  peryjsanuss — akTMBHOCTM  aJpEHEPrHYecKOro  CHHArca.
AJpEeHOMMMETHKH, aJIpeHOOI0KATOPBI, cUMIATONUTHKU. [IpakTnyeckas padoTa
«BnusiHue anpeHanvHa Ha cepieyHble COKpaIleHHs (IporpaMMHOE 00ECTICUEHUE).

MonexynspHas (papMakoiIOrusi aHTUAUIEPTUYECKUX CPEACTB. | MCTaMUHOBBIE
peLenTophl: TUIBI, MOJEKYJsIpHas opraHuzanus. CraOunu3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M JIEUCTBUS, 0OCOOEHHOCTH KIMHUYECKOr0 MPUMEHEHHS],
TOYKH MPUIIOKEHUS IEUCTBUSI MHTHOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHn3M NEUCTBUS M NPUMEHEHHUE IPENaApaToB, CTUMYJIHPYIOMINX MPOLECCHI
uMMmyHuteTa. Dapmakonornyeckas XapakKTEpUCTHKAa WHTEPJIECHKUHOB: IMOJIYyYEHHUE,
MEXaHU3M JIeUCcTBUs, TpuMeHeHrue. OCHOBBI MaTO(U3HOIOTUHA OCTPO(a30BOrO OTBETA,
Meauanus BocnanieHuss. MoJIeKyJIapHbIA MEXaHU3M IPOTUBOBOCIATIUTEIBLHOIO JEHCTBUS
IJIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOMAHBIX  NPOTUBOBOCHAIMUTENIBHBIX  CPEICTB.
[TpakTuyeckas pabota «I ncToNOrHUYeCcKUE MpernapaTbl IMMYHHON CUCTEMBI.

[loHsTHE O HapKO3€ M HAPKO3HBIX Ipenaparax. KieTOuHbIM U HEPBHBIM HApPKO3.
@apmMakoJIOTHYECKasd XapaKTEPUCTUKA OTAEIBHBIX TIPYIII HAPKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh NEUCTBUS Ha LIEHTpajbHYylO cuctemy. [IpakTuueckas padbora
«I'mcronornueckue npenapaTel HEPBHOM CUCTEMBIY.

duznonornueckuii coH; ¢da3el cHa. Bunel Hapymienunit cHa Ilonsitue o
MEJMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (rMMHOTHUKAX).

MonekynsipHble acnekTsl Homuuenuuu. OnuaTHbIE PEUENnTOPbl, HUX THIIBL.
DHKeallHbl U S3HAOP(PUHBI - FHIOTEHHBIE JIUTAH bl OIIMATHBIX PELIETITOPOB.

AHTUIICUXOTUYECKOE JIeHCTBUE, BIUSHUE Ha (QYHKUUIO SKCTpanupaMUIHON
CUCTEMBI, IMOLMOHAIBHYIO c(epy, PBOTHBIN LEHTP, apTepHAIbHOE HaBJICHUE, LEHTP
TEPMOPETYIAUNNA. MOJIEKYJIIpHbIE MEXaHU3MBI JICHCTBUS HEUPOJIENTUKOB, BIUSHHUE HA
n0(gaMUHOBBIE, CEPOTOHUHOBBIE, A/IPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JIEHCTBUE HA
KJIETOUYHblE MeMOpaHbl, Ha JETMOHWPOBAHME TKAHEBBIX MOHOaMUHOB. IloTeHuman-
3aBUCUMbIEC HATPUEBBIE KAHAJIBI KAaK MUIIIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
MHTUOUPOBAHUS MMOTEHI[UAT-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[Ipaktuyeckas pabora «Kapra oskcnpeccun A0()aMHHOBBIX U CEPOTOHUHOBBIX
penenTopoB B Mo3re Mmbiei». ccnenoBatenbckas paborta «[loBegeHueckue TecTbl Ha



peiokax Danio rario. Csernmo-temMHas kamepay». MccaenoBarenbckas —pabora
«IToBenenyeckue TecThl Ha pbiOKax Danio rario. OTkpeiToe Tosie». MccienoBarenbekas
pabota «IloBeneHueckue TecThl Ha pbiOKax Danio rario. CraitHoe moBeaeHUEY.

Moayab «MoJieKyJasipHbIe 0CHOBBI cejieknum» 9 kiaacc (68 uaca)
1. Monexynapnas ouonozusn. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHHU.

HyxnennoBsie kucioTel. OCHOBHBIC MPUHITUIIBI cTpoeHUs. [IpakTuueckas pabora
«Beigenenne JIHK wu3 Ganana». Ilpaktuueckas padora «Moxenb JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kadectBa mnpemnapatoB JHK ¢ momomisio
criekTpodoToMeTpun» (MPU HATHUYUU 000PYIOBAHUS).

Marpuunbie cuHTE3bl. Perummkanuss — OCHOBa KJIETOYHOTO JiesieHus. [IpuHIuIbI
perumnkanuu. [Ipaktudeckas padorta «PemnukaruBHas mammHa (Mrpa-aIeMOHCTPAITNA)Y.
[Tpaktudeckas padota «I 1P (Mmomens ammndukamnus Ha Oymare)y.

Mytauuu. Uro Bei3biBaeT usMeHeHus B crpoennu JIHK. [Ipuniumne! penapanuu.

Tpanckpunuus. [Ipaktuueckas padota «Cuiia mpoMoTopay.

['enetnueckuii kox. Ilpaktuueckas paborta «PemeHue 3agady Ha T€HETUYECKHM
ko1 Tpancnsmus. [Ipaktudeckas padota «DonauHr GEIKOBY.

Opraauzanuss reHomMa BHPYCOB I[IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHM3Mbl HMX
JICHCTBUA.

Opranuzanus reHoma OakTepuit AnTHOaKTEpUATBHBIC Mpenaparsl.
HccnenoBarennsckas padora «PacnpocTpaneHne aHTHOMOTUKOPE3UCTECHTHBIX OaKTEPHii»
OpraHu3zaius reHoma 3ykapuoT I'eHomMHoe penaktupoBanue. [Ipaktnueckas padota
«PaboTta B cOBpeMEHHBIX TeHeTHUeCKUX 0a3zax maHHbIX. [IpoBenenue In silico ananusa
MIOCJIEA0BATENBLHOCTEN TEHOBY.

2. Monexynapnote ochoswl 2enemuru (20 uacos)

[Ipenmer reHetuku. Kparkas ucTopus  pa3BUTHS — NOPEACTABIEHUA O
HACJIEJICTBEHHOCTH.

OT reHa k Npu3HaKy: Kak packpacutb koTa. Yto Takoe npusHak? IIyTe OT rena no
npu3zHaka. Myrauuu. Ajend. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHaHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amnenu». HcclienoBaTtenbCKUd — IPOEKT
MyrtareHHble (GaKTOPBHI.

['ensl cTposIT opranu3m. BxitoueHune 1 BBIKIIOUEHUE 00J1b10r0 Habopa reHoB. Kak
KJIETKH MOHUMAIOT, KaKhe I'eHbl JOJDKHBI padoraTh. PoneBas urpa «Cyap0a KIETKW.
['enbi-nepexntoyarenu. [Ipaktnyeckoe 3ajanrue « AJITOPUTMBI JJIs1 KIIETOKY.

JIuCKpeTHOE HacleqOBaHWE NPU3HAKOB. 3aKOHbI MeEHIens: OIWH T€H - OIOUH
npu3Hak. CxeMa CKpeniuBaHusa. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
[Tpaktuyeckoe 3amanune «EanHO0Opasve MEpBOTO MOKOJEHUS». 3aKOH pacUICIUICHUS



IpU3HaKa BO BTOpOM IokojeHud. [Ipaktuueckoe 3amanue «PacuiensieHue Bo BTOpOM
nokosjeHun». MccaenoBaTenbCkuil IpoeKT «3aKoHbl I'. MeHiens: B SKCIEPUMEHTEY.

3akoHbl MeHesl: HECKOJIbKO T€HOB - HECKOJIbKO MPHU3HAKOB. Jurudpumanoe
ckpemuBanue. HeszaBucumoe pacxoxiaeHne xpomocom. IIpakThueckoe 3anaHue
«Pemerka [Iennera». CueruieHHOE HaClIeI0BaHNUE.

B3aumopelictBue reHoB. AJienbHOE W HeauienbHoe. lIpakTmueckoe 3aHsTHE
«B3aumMoaeicTBYs TEHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nona. [Tonossie xpomocombl. Camilel U caMKu. BinusiHue gaktopos
OKpy’Karouiel cpeapl. XpOMOCOMHOE orpeaeneHue mona. [loJoBble XpOMOCOMBL.
[Ipaktuyeckoe 3amanue «HacnemoBanue, cuersieHHoe ¢ mojom». [IpobGnema
JOTIOJIHUTENIBHON X-XpOMOCOMBI Y KEHIIUH. TpeXI[BEeTHbIE KOIIKHU.

3. Monaexynapusie ocrosbl cerexuyuu (28 uacos)

['ensl B monmynsauusax: BeqMkoe pasHoBecue. [lomynsanns. YacToTel BcTpedaeMocTH
npu3HaKa u amiens. YpaBHeHue Xapau-Baiinoepra. [Ipaktuueckoe 3ananue «4acTtoThl
alyeneil, reHoTHUNoB U (eHoTunoBy. MccnenoBaTtenbCKUi NPOEKT  «AHANIMU3
TE€HETUYECKOM CTPYKTYphI OIS (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsiuuyu MEHSIIOTCSA: YHUCIEHHOCTh, MUTpalusi U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJAT TOMYJISIMIO W3 paBHOBecus Xapau-BaitnOGepra. UucineHHocTh
nonyisiuuu. PoneBas wurpa «3ddext ocuoBatens». PomeBas wurpa «Oddext
OyThUTOYHOTO TOpibIKay. Jpehd reHoB. Mytamuu. HecnyuaiiHoe cKpeniuBaHue.
N3onsauus.

[Tomynsiuun  MEHSIOTCS:  €CTECTBEHHBIM — OTOOpP.  MexaHu3Mm  JIeHCTBHS
€CTeCTBEHHOT0 oTOOpa. [Bmxkymuit otoop. Ponesas urpa «EcrecTBeHHBIN OTOOPY.

Moauduxanuonnas U3MEHUYUBOCTbD. Cratuctnueckue 0COOEHHOCTH
Moau(uKanuoOHHON n3MeHuuBocTU. MccnenoBarenbckue padoTel «MoaudukanrnoHHas
VU3MEHYMBOCTh PACTEHNUN B IIPEAEIIAX BALIETO MECTA KUTEIbCTBA.

HacnenoBaHne KOJIMYECTBEHHBIX NPHU3HAKOB. KoOJMYECTBEHHBIE MNPU3HAKHU.
CpenoBast u3MeHYHBOCTH Npu3Haka. Koadgduuuent Hacnenyemoctu rnpusznaka. OTBeT Ha
ot6op. Ilouck reHOB KONMYECTBEHHBIX NpHU3HAKOB. OJHOHYKIEOTHU]HBIE BapUaHTbI
reHoB. JIHK-uumn. [lomHoreHOMHBIN aHAJIN3 aCCOLAAIINM.

«Owmbl» Hag reHomoM. IloctreHomuass spa. OOpatHast reHeTHka. « OMUKCHBIE»
uccinenoBanus. [Iporeom, Mmetadbonom. [IpakTruueckoe 3aganne « ATpOHOMBDY.

JlomecTukanusi U LEHTPHl T€HETHYECKOro pa3HooOpas3us. Iloumcku pacteHuil c
«XOpOLIMMMW» MpHU3HAKaMU JJs1 4YesioBeKa. LIeHTphl TeHEeTHYecKOro pa3zHoOoOpas3usi.
Hukomnait MiBanoBuu BaBuiioB. Cenexkuusi. KoMOuHaIMoHHass U TUOpUAHAS CEIEKITUSI.
['erepo3uc. Ilpaktnueckoe 3agaHue «l'omomorudeckue psabl HACIEICTBEHHOMN
U3MEHYUBOCTI.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHATH Oyaymiee. Kak npaBUibHO XpaHUTh



redpl. Koiekuuu  TreHEeTHYeCKUX  pecypcoB  pacteHui. [lpakTukym  u/wim
UCCIICIOBATEICKUN MPOSKT «MeTo/ibl KyJbTUBUPOBaHMS IN VILr0 aas coxpaHEHUs
T€HETHYECKUX PECYPCOB PACTEHUH U JUIsl YCKOPEHHOU CEJIEKIIUN.

['eHeTnueckne UEHTPHI B Haled crTpa”He. [Ae 3aHMMAaroTCs TEeHETUKOW U
TEHOMMKOW JIJI HYK/]I CEJIbCKOTO XO3SIMCTBA.



IIJTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJbHOCTH

3aHATHA B paMKax @pPOrpaMMbl HampaBlIeHbl Ha OO0ECIeYeHUE JOCTUKEHHS
IIKOJIbHUKAMU  CIIEAYIOIIMX  JIMYHOCTHBIX, METalPEAMETHBIX H  MHPEIMETHBIX
o0pa30BaTEeNbHBIX PE3YJILTATOB.

JINYHOCTHBIE pe3yabTAThI:

B cgpepe epascoancrozo 6ocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOWCOBMECTHOM
NEATEIbHOCTH TIPU  BBIMOJHEHUM HCCIEIOBAHMM H IPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIIH.

B cghepe nampuomuuecrkoeo 6ocnumarus: OTHOIICHHE K OMOJIOTUM KaK K BaYKHOM
COCTABJISIIOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCUHCKUX WU COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYCCKON HAYKH.

B cghepe Oyxoemo-npascmeennoco 6ocnumanus: TOTOBHOCTb  OIICHUBATh
NOBEJACHUE M IOCTYNKM C TMO3UMUUU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOM
KYJIbTYPbl; TOHUMaHUE 3HAUMMOCTH HPABCTBEHHOI'O ACMEKTa JAESATEIbHOCTH YEJIOBEKA B
MEJUIIUHE U OUOJIOTHUH.

B cgepe oscmemuueckoco ocnumanus: TIOHUMaHUE POJU OHOJOTMU B
(GbOopMHUPOBAHUHU ICTETUUYECKON KYJIbTYpPbl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, Gopmuposanus Kyiemypsbl 300p06bs U
IMOYUOHATLHO2O ONA20NONYYUA. OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
yCTaHOBKa Ha 3/I0pOBBIi 00pa3 K1U3HHU (370pOBOE MUTAHUE, COOTIOACHUE TUTUEHUUYECKUX
IPaBUI U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHITHI U OTIbIXA, pETyIsipHas pu3ndecKas
aAKTUBHOCTB); OCO3HAHHUE MOCIEACTBUI 1 HEMPUATUE BPEIHBIX IPHUBBIUEK (YIIOTpeOIeHNE
aJIKOrOJIsl, HApKOTUKOB, KypeHHE) W HHBIX GopM Bpeda Uil (PU3HYECKOro U
NICUXUYECKOT0 3/10pPOBbsl; COONIOJEHUE MpaBUi OE30MaCHOCTH, B TOM YHCIIE€ HABBIKU
0e30MmacHOro MOBEACHUS B MPUPOJHON cpesie; cpOpMUPOBAHHOCTh HaBbIKA PeQIIEKCUU,
yIpaBiieHHE COOCTBEHHBIM 3MOIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo eocnumanusi; akTUBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX
3aja4 (B paMKax CEMbH, ILIKOJIbI, TOpoja, Kpas) OMOJIOTMYECKOM M 3KOJOTMYECKOU
HaNpaBJIE€HHOCTH, MHTEPEC K MPAKTUUYECKOMY M3YYEHHIO MNPOQECCHil, CBA3aHHBIX C
ounonoruen.

B cgepe skonocuueckoco eocnumanusi; OpUEHTaUUs Ha T[PUMEHEHHUE
OMOJOTMYECKUX 3HAHUW NIPH PELLICHUH 33]1a4 B 00JIACTH OKPYXKAIOILEH CpeJibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHs; TOTOBHOCTb K YYaCTHIO B MPAKTUYECKOM
NEeSITENbHOCTH SKOJIOTMYECKON HAIPaBI€HHOCTH.

B cgepe nonumanusa yenHocmu HayyHo2o NO3HAHUA: OPUCHTALIMSI HACOBPEMEHHYIO
CHUCTEMY HAay4YHBIX MPEJCTaBICHUN 00 OCHOBHBIX OMOJOTMYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBA34X YEJIO0BEKa C MPUPOJHON U COLMAIBHOWU CpENOu;



NOHUMaHUE POJIM OMOJOTHYECKONW HAayKu B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHMS;
pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTH, MHTEpEca K OMOJOrMYEeCKOW HayKe, HaBBIKOB
UCCIIEI0BATEIbCKOM NEATENBHOCTH.

B cgpepe aoanmayuu k usmeHAOWUMCA YCIOGUAM COYUATLHOU U NPUPOOHOU
cpeovl. ANeKBaTHAasl OLEHKA M3MEHSAIOUIMXCS  YCIOBUM; MPHUHITHE PEIICHHS
(MHIMBHYaIbHOE, B TPYIIE) B HU3MEHSIOIIMXCA YCIOBUSX HAa OCHOBAaHWM aHAaIHM3a
Ouonornyeckod nHpopmManuy; MIIAHUPOBAHUE  JEHCTBUUA B HOBOM CHTyauuu
Ha OCHOBAaHMM 3HAHHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbhvimu yueOHbiMU NO3ZHABAMETbHLIMU OCUCTNBUSMUL
ba3oBbie JOrmuecKue JCHCTBUS:
® BBISBISATH U XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKU OHOJOTMYECKUX
O0OBEKTOB (SIBJICHUIA);

® YCTaHaBJIMBATh CYIIECTBEHHbIM TMpPU3HAK KJIaCCU(PUKAIMK  OHOJIOTMYECKUX
OOBEKTOB (SIBICHUHM, TPOIECCOB), OCHOBAHUA JUIsi OOOOIIEHUS W CpaBHEHUS,
KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

® C yu€TOM MNPEAJIOKEHHON OMOJIOTHYECKON 3a7auul BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOpPEUMsi B paccMaTpUBaeMbIX (akTax W HaOMIOACHUSAX;, MpeaIarath
KPUTEPUH JIJIs1 BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

® BBIABIATh JCHUINTH HHPOPMAIUU, MAHHBIX, HEOOXOJUMBIX IS DPEIICHHUS
MMOCTABJICHHOM 3aJ1a4H;

® BBISBIATH MPUYMHHO-CICACTBEHHBIC CBSI3U TPU HM3YYCHUH OHOJIOTHYECKUX
SABJIEHUN M TPOLECCOB; JIeJaTh BBIBOJBI C HCIOJBb30BAHHEM JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3AKITIOYEHUH 10 aHAJIOTUH, (POPMYIUPOBATH
TUIIOTE3bI O B3AUMOCBS3X;

® CaMOCTOSTENIbHO BBIOMpPATHh CHOCOO pelIeHHs] yu4eOHOM OMOIOTHYECKON 3anayu
(cpaBHHMBaTh HECKOJIbKO BAPUAHTOB PEILICHUS, BEIOMPATh HAanOOJee MOAXOASIINNA
C Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTenbCckue AeUCTBUS:

® CI0JIb30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT MO3HAHMUS;

e (opMynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pbIB MEXKIY pEaIbHBIM U
JKENATEIbHBIM  COCTOSIHUEM  CUTyallud, OOBEKTa, M  CaMOCTOSATEIbHO
yCTaHABJIMBATh UCKOMOE U JIAHHOE;

e (QopMmupoBaTh  TUMOTe3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXICHUH,
apryMEHTUPOBATh CBOIO TMO3HIINIO, MHEHHUE;

® TIPOBOJUTH MO CAMOCTOSITEIILHO COCTABIICHHOMY IIaHY HaOII0IeHNE, HECTIOKHBIHI
OMOJIOTMYECKUN DSKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE IO YCTAHOBIICHUIO
0COOEHHOCTEH OHoIornueckoro o0beKTa (mpolecca) u3yueHus,

® TPUYUHHO-CIEJICTBEHHBIX CBSI3€H W 3aBHCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXKy cOOO0M;



OIICHMBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(MOPMAIIHIO, TIOJYYCHHYIO B
XO07Ic HAOJIFOICHUS ¥ SKCIICPUMEHTA;

CaMOCTOATEbHO (OPMYITHPOBATH OO0OOIIEHUST W BBIBOABI IO pe3yJbTaTaM
NPOBEJAEHHOTO HAOIOJCHMSI, YKCIIEPUMEHTa, BJIAJICTh WHCTPYMEHTAMH OLCHKH
JIOCTOBEPHOCTH ITOJIYYCHHBIX BBIBOJIOB U 00O0OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE JIalibHEHIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
WX TIOCJICJICTBUSI B aHAJIOTUYHBIX WJIM CXOJHBIX CHUTYAIlHsIX, a TAaKKe BBIIBUTAThH
MIPEMOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ uadopmarmei:

MPUMEHSITh Pa3JIMYHbIE METObI, THCTPYMEHTHI U 3aMPOCHl MPU MTOUCKE U 0TOOpE
ouosornyeckod uHGOpPMALUM WM JIAHHBIX U3 HCTOYHUKOB C Y4E€TOM
MIPEIOKEHHON yu4eOHOU OMOJIOTMYECKOM 3a1a4H;

BBHIOMpaTh,  aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
OHOJIOrMYeCKYI0 HHPOPMAIUIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHUS;
HaXOJUTh CXOJIHbIC apryMEHTHI (ITOATBEPKAAIOIINE UM ONPOBEPraroiiue OJIHy U
Ty K€ UJCI0, BEPCHUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTEIILHO BBIOMPATh ONTUMATHHYIO (JOPMY MpeICTaBICHUS HHGOPMAITNH 1
WJUTIOCTPUPOBATh PELIa€Mbl€ 33/1a4M HECIOKHBIMHU CXEMaMHU, TUarpaMMaMu, UHOU
rpaduKoil 1 UX KOMOMHAITUSIMU;

OIICHMBATh HANE&KHOCTh OHOJOTHYECKOW WHPOpPMAIMH TI0  KPUTEPHSIM,
MPEITIOKEHHBIM YUYUTEIIEM I CPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO;
3aIllOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(GOPMAITHIO.

B cghepe oenadenus ynusepcanvhuvimu yueOHbIMU KOMMYHUKAMUSHBLIMU OeUCEUIMU
OOwienue:

BOCIIPMHUMATh U (POPMYIUPOBATH CYXKJEHHUS, BEIpaKaTh SMOIIUM B IIPOIIECCE
BBITIOJIHCHUS MPAKTHYCCKUX U J1a00paTOPHBIX padoT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PCHUS) B YCTHBIX M IUCBMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOaJdbHBIE CpelIcTBa OOIIEHMs, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAaKOB, 3HAaTh W PacClO3HaBaTh MPEINOCHIIKA KOHQIMKTHBIX
CUTYaIlUH U CMATYATh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

MOHUMaTh HAMEPEHHS JPYTUX, MPOSBISATh YBAKUTCILHOC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (hopMe GOopMyITHpOBaTh CBOU BO3PAKCHUS;

B XO0JI¢ JUajiora U/Wiu JUCKYCCHH 3aJaBaTh BOIIPOCHI IO CYIISCTBY 00CYK1aeMOM
OMOJIOTMYCCKONH TEeMbl W BBICKA3bIBaTh WJCH, HAICIICHHBIC Ha PCIICHHE
OMOJIOTMYECKOM 3a/1auu U MOAACpKaHue OJ1aro)XenaTeIbHOCTH OOIIECHHUS;
COIOCTAaBJISATh CBOM CYXKACHHUS C CYXKJICHHUSIMH JPYTHX YYaCTHHKOB JIHAJIOTa,
OOHApYKUBATh Pa3IMYUSA U CXOACTBO ITO3HIIHIA;

nyOJIMYHO TPEJCTaBIATH PE3YJbTAThl BBIITOJTHCHHOTO OHOJIOTHYECKOTO OIIBbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA);



CaMOCTOSITEIILHO BHIOMPATh (POpMAT BRICTYIUUICHUS C YUETOM 33724 NMPE3CHTALINH U
OCOOCHHOCTEW ayJUTOPUM U B COOTBETCTBHM C HUM COCTaBJISTh YCTHBIE W
IMUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM UJUIFOCTPATUBHBIX MATEPUATIOB.

CoBMecTHAS NeATEIbHOCTH (COTPYIHUYECTBO):

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUAYaJbHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJOTMYECKON MpoOiieMbl, 000CHOBBLIBATH
HEOOXOJUMOCTh MPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4H;

MPUHUMATH 1I€JIb COBMECTHOM JESATEILHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS 11O
e€ JOCTMKEHUIO: paclpeiesiaTh pOJIM, TOTOBAPUBATHCS, OOCYKIATh MPOLECC U
pE3yJIbTaT COBMECTHOM pabOTHI;

yMEeTh 0000111aTh MHEHHSI HECKOJbKUX JIIOJId, MPOSIBISITH TOTOBHOCTH
PYKOBOJUTH, BBINOJIHATH MOPYYECHUS, TOAUUHSIITHCS;

IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM palOThI, ONPEAENATh CBOK pPOJb (C
y4€TOM MPEANOYTEHU M BO3MOXKHOCTEW BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJayd MEXKJy WiIeHaMU KOMAaH]Ibl, Y4acTBOBAaTb B TPYMHIOBBIX
dbopmax paboThl (00CykaeHMS, 0OMEH MHEHUSMU, MO3TOBBIE€ IITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3ysIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPOBATH CBOU ACHCTBHS C IPYTUMU WICHAMU KOMAH/IbL;
OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YyJbTAThl C UCXOJAHOM 3a/1a4eil U BKJIAJ] KaX0ro YjleHa KOMaH/Ibl B
JOCTHXKEHUE Pe3yJbTaTOB, pa3liensaTh c(epy OTBETCTBEHHOCTH M MPOSBISTH
TOTOBHOCTb K MPEJIOCTABICHUIO OTUYETA TIEpe ] TPYIIION;

OBJIaJIETh CHCTEMOW YHUBEpPCAJIbHBIX KOMMYHHKATHUBHBIX JE€HCTBUN, KOTOpas
obecrieurBaeT CHOPMUPOBAHHOCTh COIMAJILHBIX HABBHIKOB U AMOIMOHAIBLHOTO
WHTEJIJIEKTA IKOJIbHUKOB.

B ciepe o6radenus yrueepcanvhviMu YUeOHLIMU Pe2YISAMUBHLIMU OeUCBUIMU:
CaMoopraHu3anus:

BBISIBIISATh TIPOOJIEMBI U1 PEIICHHUS B JKW3HCHHBIX M YYEOHBIX CHUTYyaIUsX,
WCIIOJIB3YsI OMOJIOTMYECKUE 3HAHNUS,

OPUEHTUPOBATHCS B PA3TUIHBIX IMOX0aX MPUHATHS pelIeHU (MHINBUIYATHHOC,
MPUHSATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUIN TPYIION );

CaMOCTOSITEJILHO COCTABJISITh QJITOPUTM pEIICHUS 3adadd (WM €ro 4YacTh),
BEIOWpATh CMOCO0 pemeHus y4eOHON OWOJOTHYECKOW 3amadul ¢ y4ETOM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAThH
npeajaraeMbie BApUAHTHI PEIICHUI;

COCTaBIIATh IUIAH JEHCTBUU (TIaH peanu3aliyl HAMEYCHHOTO aJToOpUTMa
pElIeHMs), KOPPEKTUPOBATh MPEIOKEHHBIN aJITOPUTM C YYETOM TIOTYUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM 0OBEKTE;

JIeNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediiekcus):

BJIJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PePIICKCUH;

JIaBaTh aJIEKBATHYIO OLICHKY CUTYAI[MU U IIPEJIaraTh IUIaH €€ U3MEHEHUS
YUYUTHIBATh KOHTEKCT U MIPEJIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH
pelieHun  y4eOHOM OHMOJIOTMYECKOM 3ajadd, aJanTHUpOBaTh pEIICHHE K
MEHSIOIIUMCST 00CTOATEIBCTBAM;

OOBSACHATh MPUYUHBI JOCTKCHUS (HEIOCTHIXKCHHS) PE3YIbTaTOB JICSITEIHLHOCTH,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh IIO3UTUBHOE B
MPOU3OLIEAIIEN CUTYaLINY;

BHOCUTh KOPPEKTHBBI B JESATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIIHUXCS CUTYaIMH, YCTAHOBJIICHHBIX OITMOOK, BOBHUKIITUX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3YJIbTAaTa LIEJU U YCIOBHUSIM.

OMOIMOHAJILHBIA MHTEJJIEKT:

pa3nuyarh, Ha3bIBaTh M YINPABJIATH COOCTBEHHBIMU SMOIMSMU U SMOLUSMHU
ApYTHX,

BBISIBJISITh U @aHAIM3UPOBATh PUYUHBI SMOLIUI;

CTaBUTh C€0s1 HA MECTO JPYroro 4ejioBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS
ApYyToro;

PEryMpoBaTh CrIOCOO BBIPAKEHUS IMOLIUU.

[TpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCUTBCS K IPYrOMY YE€JIOBEKY, €r0 MHEHUIO;

MPU3HABATH CBOE MPABO Ha OMIMUOKY U TaKOE ke MPaBO APYroro;

OTKPBITOCTb ce€0€ U IPYyTruM;

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJINPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX ACUCTBUMN, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTHU (BHYTPEHHSSA
NO3ULHKSA JIMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBieHUS COOOM,
CaMOJIMCLUHUIIIMHBI, YCTOMYMBOIO MTOBEJICHU).

IIpeameTHbIe pe3yJbTAThl OCBOCHUS MPOrPAMMBI
B no3naBarenbHOM (MHTEIIEKTYalIbHOM) cepe:

— NpuoOpETEHUE OMBITA MCIOIB30BAHMUS METOAO0B OMOJIOTHYECKON HAYKU C IICJIBIO

W3YYCHHS OMOJIOTHYECKNX OOBEKTOB, SIBJICHUN W MPOIECCOB: HAOIIO/IEHNE, OMMCAHUE,

MMPOBCACHNC HCCIIOXHBIX OMOJIOTMYECKUX OIBLITOB M OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX OMOIOTHYECKUX TPUOOPOB U NHCTPYMEHTOB;

— (opMHpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTHYECKUE 3HAHUS CO 3HAHUSMU U3
JIPYTUX Y4EeOHBIX TPeAMETOB ((PU3UKU, XUMUH, Teorpadru, UCTOPHUH, OOIIIECTBO3HAHUS U

T. 1.);



— (opMupoBaHHEe YMEHHI pemiaTh Y4eOHbIC 3aa4l OMOJOTHUYECKOTO COACPIKAHMS,
BBISIBIISITh ~ IIPUYUHHO-CIICJICTBEHHBIE  CBSI3M,  MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, JIeJaTh BHIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

— (opMHupoBaHHE YMEHHsI TUIAHUPOBATH YYEOHOE WCCIICIOBAHUE WIIU MPOCKTHYIO
paboTy C y4eToM MOCTAaBICHHOU 1enr: (popMyIHpoBaTh MPoOIEMy, THIIOTE3Y U CTABUTH
3a/Ia4dl HMCCIICJIOBAaHUS, BBIOMpATh aJCKBATHO IIOCTABJICHHOW IIEM METOJbI, JCNIaTh
BBIBOJIBI TIO PE3YNIbTaTaM MCCIICIOBAHUS WJIN MPOSKTHOMN eI TeIbHOCTH;

— (¢opMmHupoBaHMEe  HMHTEpeca K  YIIyOJNeHWIO  OMOJOTUYECKMX  3HAHUU
(mpenmpoduibHas TOATOTOBKA U TpodeccuoHanbHas OPUEHTAIHS) i BRIOOPY OHOJI0THH
Kak Ipo(UILHOTO MIPEMETa Ha CTYNIEHU CPEJHETO MOTHOTO 00pa30BaHus IS Oy Tymien
npodecCHOHabHON NEeATeTbHOCTH, B 00J1acTh OWOJIOTHUH, MEAWIMHBI, SKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO35HCTBA;

— BIAJCHUEC HaBbIKAMHU pPabOTBI ¢ uWHOOpMAIMEHd ECTECTBEHHO-HAYYHOTO
COJICpKaHUsl, TIPEJICTABICHHON B pa3HOil (opMe (B BUIE TEKCTA, TAOIMYHBIX TAaHHBIX,
cxeM, TpaduKOB, UarpamM, MoJEJIeH, H300paKEeHU), KPUTHYECKOTO aHaIHM3a
WHGOPMAITUH U OIICHKHU €€ IOCTOBEPHOCTH;

— yMEHHE WHTETPHPOBATH OMOJOTHYECKHE 3HAHMS CO 3HAHUSMU JPYTUX YICOHBIX
PEIMETOB; HHTEPEC K YIIIYyOJICHUIO OMOJIOTHYECKNX 3HAHWUW W BBHIOOPY OMOJOTHHU Kak
npopUILHOTO TpeAMETa Ha YPOBHE CpeAHero oOiero oOpa3zoBaHusi A Oymyuien
npoeCCUOHATILHOM JCSITEILHOCTH B 00JacTU OWOJIOTHH, MEIUIIUHBI, HSKOJIOTHH,
BETEPUHAPHH, CEIbCKOTO XO3SMCTBA, THINCBOW IMPOMBIINIJICHHOCTH, TICHXOJIOTHH,
UCKYCCTBa, CIIOPTa - UMETh YCTKHE MPEICTABICHHUS O MAaTEPUATHUCTHUSCKONW CYIITHOCTH
TE€HOMOB YKUBBIX OPTaHU3MOB H PETYJISAILNIO UX PaOOTHI,

— 3HAHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOMICH CPEJbl, BIMSIONIUX HA Pa3BUTHE U
CYIIECTBOBAHUE KUBBIX OPTaHU3MOB, aJIaNTAllUN K (PaKTOpaM OKPYKaIOIIEH CPEIbl;

— 3HAHWE OCHOBHBIX IMOJXOJI0B OMOTEXHOJIOTHH, UCIIOJIb30BAHUS €€ JIOCTHKCHUHN B
COBPEMEHHOM KM3HU YeJIOBEKa, 0COOEHHOCTH MCIIOIb30BAHMS KUBBIX OPTAaHU3MOB JIJIS
MIPOU3BOJICTBCHHBIX HYK/T YEJIOBEKA,

— 3HaHWE OCHOBHBIX TOJIXOJIOB CEICKIIUN U OMOTEXHOJIOTUH KYJIbTYPHBIX PaCTEHUH,
XapaKTepU30BaTh TI'E€HETHYECKH  MOAM(PHUIIMPOBAHHBICE  PACTCHHS, OIEPUPOBATH
NOHATUSIMHU, TUOpPUAM3AIMS, OTHaJIeHHas THOpUAM3aIUsi, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, Tpanchopmalnsi, MyTareHe3, TCHETHUECKOE PETaKTUPOBAHNE;

— TIOHUMAaHWE  MOJICKYJSPHBIX  MEXaHW3MOB  peaju3allil  HACJICICTBEHHON
nH(OpPMAITK U YMEHHE CBOOOHO OTIEpUPOBATH OCHOBHBIMHU TIOHATHSIMU MOJIEKYJISIPHOU
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIlPaBJICHUN — IeHOMHUKH, METar€HOMUKH, TIPOTCOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUH YEJIOBEKa, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOaX
WX TUATHOCTUKH U JICUCHUS;



— (opMupoBaHHE yMEHHUS UCIIOIb30BaTh MOHATHHHBIN amnapaT U CUMBOJUYCCKHUI
SA3bIK T€HETHKH, T'PAMOTHOE MNPUMEHCHUE HAy4YHbIX TEPMHHOB, ITOHSTHM, TEOPHH,
3aKOHOB JUII OOBSICHEHHMS HAOIIOAACMbIX OHOJIOTHYECKHX OOBCKTOB, SIBICHUH U
MIPOIIECCOB, TTO3BOJISTIOIIUX 3I0KUTH QYHIAMEHT HAYYHOTO MHUPOBO33PCHHUSI.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:

— 3HAHWE, YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJOTHUH MOJICKYJISPHON OHOJIOTUU
MO3BOJISIET YCHEINIHO pemIaTh Takue 371000 HEBHBIE MPOOJIEMbI, KaK oOXpaHa

OKpY’KaroLIEN Cpe/ibl, COXPAHEHHE 3/I0POBbS YEJIOBEKAa, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHUCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Moayab «Kak »KMBOTHbBIE U PACTEHHSsI IPUCTIOCAOINBAIOTCSD (IBOJIOLIMOHHAS
IK0JI0THS) 5-6 Kiacchl (34 yaca)

MOP(OIOTUYECKUX U
(U3HOJIOTHYCCKHUX aJIallTaIlHi.
[Touemy opraHu3MbI HE
CTaHOBATCSA OCCKOHEYHO
OOJIBLIIMMU, MaJICHBKUMH,
BCESTHBIM.

Tembl OcHOBHOE coaepxkaHue JesATebHOCTD
IIKOJbHUKOB
1. M1 uccaexyem CBOIICTBA U CTPOEHUE KUBBIX HccnenoBarenbckue
JKMBbIE 00bEKTHI OpraHu3MOB (CTpOEHHUE KIETKH). | padboThl «Bce nu (CUHULBI,
(6 9) Bun, ocobr — oprannsm Kax Oenku, Oepe3bl W T.a.)
eauHas cuctema. Ajanranuu OJIMHAKOBbIE?
(npucniocobnenus). [Tousrue DOTOKBECT.
rOMEOCTa3a )KUBOro oprannsma. | [Ipaktudeckas pabora
Crioco6bl ero noaaepKaHusl. «CocrasisieM KHHTY
Orpanuuenus PEKOPIIOB  pacTeHHH U

JKUBOTHBIX HAIICT'O Kpasi».

2. Biusinue
OKpYsKaro e
CpeAbl Ha KMBBIe
opranm3msl (12 u)

DaKTOPBI OKPYKAKOIIEN CpeIbl
(abmoTHueckue, OMOTHIECKHUE,
aHTponoreHnssie). [Ipumepsl
a0MOTHYECKUX (DAKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA )KU3HEEATEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCIIOCOOJICHHS YKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTUYECKUM
dakropam: Temneparypa,
BJIQ)KHOCTD U CBET.

IIpakTryeckoe 3aHsATHE
«1IBet u Temno» (Kyouku
JIbJ1a B3BECHUTD, MOJIOKUTH
B vamuku Iletpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBbICTpee
pacrasii).

[IpakTueckoe 3aHsTHE
«Yro pacTBOpseTCA B
BOJIE» (AKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsATHE
«Inddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«JIBr>XKEHME PacTBOPOB MO
LBETKY».

IIpakTryeckoe 3aHsATHE
«Jlen mnaBaet B BOJIE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsTHE
«Jlen mpu 3amep3aHun




pacuupsieTcs»
(pa3pylieHue KaMHs
(mouBooOpazoBaHuUe),
3aMep3aHHe KIETOK).
[IpakTuyeckoe 3aHsTHE
«IIly6a» (kyOukH Jb1a
3aBEPHYTH B Pa3HBII
MaTepHall, B3BECUTB).
IIpakTryeckoe 3aHATHE
«ITurmeHTH (MOXKHO
pa3enuTh Ha BaTMaHe
KpacuTelIH U3
(braomacTepoBy.
[IpakTueckoe 3aHsATHE
«Kaxk »KUBOTHBIE MJIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATIETKOM ).
HccnenoBarensckue
pabotbl «BnusiHue cBeta
(Tema, BIaKHOCTH,
coCTaBa MOYBbI) HA
pacTeHus! B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCJIOBUAX» (HAa TOCTYITHOM
MaTepuae).

3. BzaumoaeiicTBus
KMBbIX OPTaHU3MOB
(4 9)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHJIOBBIX
B3aMMOOTHOIIICHUH.
KosBonronus (XUILHUK-KEPTBA;
Mapa3uT-X031H ) DBOIIOUS
CTpateruit J0OBIBAaHUS MUIIIH.
CoumanbHOCTh. Buapi-
BcesieHUbl. [lepeduens pacTenuii-
BpEIUTEIICH.

HccaenoBarennckas
paborta «Habmroaenus 3a
B3aMMOOTHOILICHUSIMU
KUBOTHBIX TIPH
JOOBIBAHUH ITHIIA
(KOpMYIIKY JJIs TITHUII, JISI
TOPOJICKMX WJIU CEJIbCKUX
JKUBOTHBIX). Beo-
KaMepb».
HccnenoBarenbckas
paboTta
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
Halleil MECTHOCTH




4. Yesi0BEK B KU3HH
pacreHui u
JKUBOTHBIX? (6 1)

AHTpOIOreHHbIe (PAKTOPHI.
[IpaBna a1, 4TO MEPBOOLITHHIE
JIFO]IA KWJTA B TAPMOHUU C
npupoaoil. OgoMaliHUBaHUE U
PUPYUYEHUE )KUBOTHBIX U
pacteHuid. 3a4ueM cracaThb
BBIMUPAIOIINE BUIbI, KAK 3TO
nenath. KyapTypHble pacTeHUs U
UX aukue npenku. Iouemy
Ba)KHO WX COXPAHSITh.
Pa3nooOpaszue KynbTypHBIX
pacTeHM U UX 3HAYEHUE B
*KU3HU YenoBeka. KpacHas kaura
Bareit repputopun. Oco6o
OXpaHsSEMbIE TEPPUTOPUH,
3anoBeTHUKU Poccuu u mupa.

[Ipaktuyeckas pabora
«PazHooOpaszue
KyJIbTYPHBIX PACTCHUH B
BaIlleM PETHOHEY.
HccnenoBarenbckas
pabota «Bnusinue
aHTPOIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTECHUH B
ropojie/HaceIeHHOM
MTYHKTE.
DKCKypcus/IpaKkTHIecKas
pabota «OOIIT B Bamiem
pPETHOHE — YHUKATbHBIC
OOBEKTHI MPUPOJIBI.

5. Dkojornueckue
Humu (6 4)

buocdepa — ogna u3
BaXHEUIITUX 000JI0UEK 3eMITH.
Y10 Takoe «IKOJIOTUYECKUE
HUIIN» U KaK OHH
dbopmupyrotcs? @opMupoBaHue
3HaHUU 110 OMOpPa3HOOOPaA3HIO
KUZHEHHBIX (QOPM,
MOBEICHUYECKUX
IIPUCIIOCOOJICHHH,
MoauUKaIMOHHAS
U3MCHYUBOCTH (Ha 6a30BOM
ypoBHE). PacTturtenbHbie
cOOOIIeCTBA U X THUIIHI.
Pa3Butne u cMeHbl
PACTUTENIHHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOJIOTHUECKUE
HUIIU BOKPYT Te€Os —
onucaHue pakTopoB
OKPY2KaIOIIEH CPEelIbl».
HccnenoBarenbckue
paboThI
«DEHOTOTUYECKUE
HAOJTIOIEHUS.

Moayab «OCHOBBI pacTeHHeBOACTBay» 7-8 kiacchl (68 yacoB)

Tembl

OcHOBHOE coep:KaHue

JlesiTeIbHOCTD
IIKOJbHUKOB

Tema 1. BBeaenue B
PAaCTEeHUEBOACTBO
(2 9)

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIC (DAKTOPHI
BBIPAILUBAHNS PACTCHUMU.
Hcropus pazsutus
arpOXMMHYECKUX 3HAHUN
(paboter M.B. JlomoHocoBa, HO.
JIubuxa, byccenro, B.B.
JHoxyuaesa, K.A. Tumupszesa,
II.A. Kocteruena, /. H.

[IpakTuyeckas padbora
«bouka JInbuxay.




[IpsiHunHMKOBA U JIp.).

Tema 2.
ArpoTrexHHYeCcKUH
IKcrepuMeHT (6 1)

[IpaBuiia nocTaHOBKH
arpOdKCIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHussMU. Bb100p TeMbl,
COCTaBJICHUE TUIIOTE3bI, LIEJIN U
3a/1a4 DKCIIEPUMEHTA I10
BBIPAIMBAHNUIO PACTCHUH B
KOHTPOJINPYEMOM CPEAE.
Kontponu, moBropHoOCTH,
IIPOBECHUE DKCIIEPUMEHTA.
[TIimanupoBaHue 3KCIEPUMEHTA.
OueHka pe3ynbTaToB
JKCIIEPUMEHTA.

OcBO€HME TEXHOJIOTUH
KPYTJIOTOIMYHOTO BBIPAILIMBAHUS
CajaToOB U MUKPO3EIICHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIOBHUSX.

HccaenoBarennckas
pabora «DakTopsl,
BJIUSIIOIIIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTuyeckas pabora
«CO0p yCcTaHOBKH IS
BBIPAIIMBAHMS PACTEHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSAX.

Tema 3. Poab
XHMHYECKUX
3JIeMEHTOB B

NUTAHUM PACTEHMI
(20 )

Bopna. PactBop. BeiTsikKa.
AHUOHBI, KATHOHBI,
BJIEKTPONPOBOAHOCTH U pH
pactBopa. Ponb xumMuuecknx
3JIEMEHTOB B MUTAHUU PACTEHUH.
[Tonyuenne nuTaTeIbHBIX
BEILIECTB PACTCHUSIMU.

Y noOpeHusi: opraHu4ecKue,
MUHEpaJbHbIE,
MUKpoOHoornyeckue. Tumel
NATAHUA pacTeHuid. Bo3nymHoe
U MUHEpAJIbHOE (KOPHEBOE)
IMAUTAaHWE pacTeHUu. TpaHcropT
MUTATEIbHBIX BEIIECTB
pAaCTEHUI: BOCXOJAIINHN 1
HUCXOIAIIUN TOK. Baxkuenme
KanuiHele, pocopHbie U
a30THBIC YA00PCHHUS, UX
cBoucTBa. [IpocTeie U CllOKHBIE
ynoOpeHus.

Poct u pazButue pacrenuu:
ATanbl OHTOreHe3a, (PaKTopsl,
BIIMSIFOLIAE HA POCT PACTEHUM:
CBET, T'yCTOTa MOCAJI0K, TUTAHUE,
cybcTpar.

OcoO6eHHOCTH TUTaHUS

[TpakTryeckas padbora
«CxeMbl TUTATENIBHBIX
pacTtBOpoB. Pacuer 103
yA0OpeHui Jist
[IUTATEJIbHBIX PACTBOPOBY.
[Ipaktuyeckas pabora
«IIpaBuiia cmemBaHus
yI0OpEeHUID)
[IpakTuyeckas pabora
«ITuranue pacTeHui:
TEXHOJIOTUS
IIPUTOTOBJICHHUS
MATATEIbHBIX PACTBOPOB
JUISL PA3HBIX KYJIbTYp».
[IpakTuyeckas pabora
«MOHUTOPUHT
MUHEPAIBHOTO TUTAHUS
PACTEHHUID.
[Ipaktuyeckas pabora
«PacturenpHas
JUArHOCTHKAY.
HccnenoBaTenbckas
paborta «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTCHUN HA
LIKOJIBHOM TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €ro
3HAYCHUE B )KU3HU PACTCHUM.
@opMmBI a30Ta U UX
IIpEBpAIICHUE B MIOYBE.
Hcrounuku docdopa mist
pacteHus. 3JHaUCHUe
dbochopcoaepxkanux
COEIMHEHUN B KJleTKe. Poiib
MAaKpO3PTrHUYE€CKUX COCAUHEHHIN
dbocdopa B sHEPrETUUECKOM
oOMeHe.

Binusinue kanus Ha pusnueckue
CBOMCTBA MPOTOIIA3MbI, HA
(bepMEHTHI YTIIEBOIOPOHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Poub xanus B nognepxanuu
MOHHOTIO OajiaHca B TKaHIX, B
polieccax cCaMOPEryJIsUU.
PerynaropHas u
CTPYKTYpOOOpa3oBaTeIbHAs
pOJIb KAJIBIIKSA. ¥Y4acTUE B
00pa3oBaHUU KJIETOYHOMN
CTEHKH, MOJIJIep>KaHUU
CTPYKTYpPBI MEMOpaH u
pEryisinus uX MPOHUIIAEMOCTH.
3HaYEHHE MarHus B
MeTab0JIM3Me paCTCHUM.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJOpoduiia u
reMorjio0nHa Kak
CBUJIETEIIbCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHBIE
COEMHEHUS, UX POJIb B
CTPYKTYPHOI OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTENbHO-
BOCCTAHOBHTEIIbHBIX PEAKIUAX
MUKpO3IEMEHTHI.
[IpencraBnenus o posn
MUKPO3JIEMEHTOB B
MeTaboIM3Me PaCTCHUM.
Oco0eHHOCTH NOCTYIUICHUS
MUKPO3JIEMEHTOB B PACTCHUSI.
CuHeprusm u aHTaroHU3M

YCTaHOBKA IPUYXH
MaTOJIOTUIECKUX
COCTOSIHUM (TIpH
HaJIUYun )».
HccnenoBarenbckast
pabota «O11eHKa BIUSIHUSA
pa3TUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PacTeHUI
(cocTaBieHue pa3IuvHbIX
MOAKOPMOK)».




AJIEMEHTOB MUTAHMS PACTCHUH.
PacturenbHast [MarHoCTUKA U
METOJIbI HACHTH(PUKAITUN
HeI0CTaTKa/U30bITKA DJIEMEHTOB
ITATAHHUSL.

Tema 4.
Peryasitopsl pocta
pacrenuid. 3amura
pacrenui (4 1)

[TonsTue o perynsaropax pocra
pacteHuii. CTUMYJIATOPBI POCTa
— (hUTOrOPMOHBI (ayKCHUHBI,
rud0epesIuHbl, HIUTOKUHHUHBI ).
NHrubutopsl pocta pacTeHUI:
1. npuponansie (abc3oBas
KHUCIIOTa U HEKOTOPbIE
(dbeHoIbHbIE BellleCTBa
(uKymapoBas, KOpU4Hasl,
CaJIMIIMIIOBAs KUCIIOTHI).

2. CHHTETHYECKHUE
(MOp(aKTHHBI, peTapAaHTHI,
neQOoINaHThI, IECUKAHTHI,
repOuuabl). PUTOMOHUTOPHUHT
Y OLIEHKA COCTOSIHUS PACTEHUU.
CoBpeMeHHBIE CTIOCOOBI
MOHHUTOPHUHTA.

3amura pacTeHUn OT
BPEIUTEIICU: OCHOBBI
onomero/a.

[IpakTuyeckas padbora
«DOUTOMOHUTOPHHT H
OLIEHKA COCTOSIHUSA
pactenuii. COBpEMEHHbIE
CIIOCOOBI MOHUTOPUHT .

HccnenoBarenbckas
pabora «Bnusiaue
reTepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HbIX CTAJIUAX, B PA3HBIX
YCJIOBUSIX) pa3IMYHBIX
pacTeHU.

[TpakTnueckas padota
«HCcekTapuu: paBuiIa u
YCIIOBUS Pa3BEACHHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi v
MO4YBECHHAsA
KYJbTYPbI, HX
NpUMeHeHNe B
BbIPAIMBAHUU
pacTeHui.
Du3noJ10rus
pacrenuii (8 1)

BonHas, necuanasi v moYyBeHHas
KYJbTYpbl, UX IPUMEHEHHE B
BBIPAILIUBAHUU PACTCHUM.
[IpoBeneHue BOobI B KOPHE U
cTe0Jie pacTeHUil.

BoHBII peXUM pacTEeHUN:
CTpOE€HHUE yCThUIL: (aKTOPHI,
BIIUSIONIUE HA UX PACKPBITUE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
pEryJsly UCTIAPEHUS BIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAJIbHBIN
nporecc pacteHui. TeMHOBas U
cBetoBas ¢asbl POTOCHHTE3A.
3naveHue HoTocuHTE3a I
UBBIX OPraHU3MOB. DaKTOPHI
pocTa pacTeHUN: BO3yX U
aspanus. llogzeMHoe apixanue
pacTeHuid: COCTaB MIOYBEHHOTO

BO3/TyXa, ra3000MeH. ['a3000mMeH

[Ipaktuyeckas pabora
«KopneBoe naBineHue».
[IpakTuyeckas pabora
«IIpuroroBnenue
npenapara yCTbuIl
METOJIOM CJICTIKA.
HccnenoBarenbckue
pabotbl «BnusHue
YCIOBUU COAEPKAHUS
pPacTeHU Ha KOJIMYECTBO
YCTBHUID.

[IpakTuyeckas padbora
«DyHKIIMOHATIbHAS
JMAarHOCTUKA paCTEHUH 1O
AKTUBHOCTH
XJIOPOTLIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xynopodwina A u b,
OLICHKA




IIpu OCeCIIOYBEHHOM
BbIpalllMBaHUH.

(OTOCUHTETHYECKOM
AKTUBHOCTHU PACTECHUH U
(haKTOpOB, BIUSIONIUX Ha
HEey.

[IpakTuyeckas pabora
«Aspanus, CO2 u O:.
JIpIxaHue pacTeHU».
[TpakTHueckas padoTa
«/lpIxaHue pacTeHuu:
OLICHKA UHTEHCUBHOCTH
JbIXaHUs PACTEHUH U
IJI0OJIOBY.
HccenenoBarenbckue
paboTs! «Bnusuaue
crioco0a BbhIpalMBaHuUs
(cocTaBa muTaTENBHOMN
CMECH, CXEMbI BHECEHUS)
Ha POCT U pa3BUTHUS
Pa3JINYHBIX PACTCHUIN».

Tema 6.
KyabTypHbIe
pacTreHus.
CoBpeMeHHbIE

ACMEKTHI CeJeKIUN
(20 u)

Kak yenoBek cTaim ncnoiab30BaTh
pactenusi? CBsi3b pa3BUTHS
UMBUJIM3ALAN YEJIOBEKA U
OJIOMAallIHUBAHHUS PACTEHUM.
JlomecTukanus.
HacaenctBeHHOCTE U
U3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA UBBIX OPTAaHU3MOB.
N3menunBocTh. Buabl
VU3MEHYHUBOCT.

I'en —MaTepuanbHBIA HOCUTEND
HAaCJICICTBEHHOCTH U
U3MEHUYNBOCTU. HykiienHoBbIE
KHCHOTHL JIokann3anus
F€HETUYECKOro MaTepuaia B
KJIETKE. JleeHne KIETOK.
Pennukanus JIHK. OcHoBHast

JI0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. TpaHcisuus.
Mytanuu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpasue. Uto Takoe
reHOaHk? 3ayeM COXpaHsITh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CTTIOCOOBI

Huckyccust
«JloMecTukanus, Bce JIx
pacTeHUsI U )KUBOTHBIE,
KOTOPBIE KUBYT PSIJIOM C
YEeJI0BEKOM UM
OJIOMAaNTHUBAIOTCI ?
MO>XHO 711 CUUTATh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTuyeckas padbora
«MoudukanmoHHas
U3MEHYUBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JiepeBa)».

[IpakTrdeckas paboTa
«I'eH — HHCTPYKLHMS 110
cObopke kieTku (Ha orcepe
WA KOHCTPYKTOPE)».
[IpakTrdeckas paboTa
«MyTtanus Ha 6yTepopo/ie
(JTF000# 0OBEKT M3
npeabIayIieit paboTel, rae
W3MEHEHUE UHCTPYKIINHU
MPUBENIET K U3MEHEHUIO
BHEIITHETO BU/JIA
00BEKTA)».




COXpPaHEHUSI TEHETUYECKUX
pecypcoB pacteHuit (ex situ u in
situ).

3nauenue padot H.M. BaBuiosa.

3aKOH rOMOJIOTMYECKHUX PSAIOB.
LlenTpel IPOUCXOXKACHUS
KyJIbTYpHBIX pacTenu H..
BasuiioBa u I1.M. J)KykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIHH.
I'ubpunuzanusa. opmel oTOOpA.
OcHOBHbIE HaNPABIECHUS
CEJIEKIIMU: YIIYUIICHUE
YPOKANHOCTH, YCTOUUYUBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dakTopam.

EcTp 11 xu3Hb B ipodupke?
buotexHonorust KynbTypHBIX
pacTeHUM.

Kak denoBek moxer
MOIU(HUIIPOBATH PACTEHUS?
I'eneTnyeckoe peakTHpOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTHKEHUS T€HETUUYECKOTO
pEIaKTUPOBAHUS PACTCHUMN.

[IpakTuyeckas pabora 1o
rpynmam «OTKyaa Ha
HaITNX CTOJIaX
(GPYKTHI/OBOIITH/3TTIAKI.
[IpakTuyeckas pabora
«BpipammBaem ropox. Kax
MIPOBECTH CKPEIIUBAHKE Y
ropoxay.
Hccnenosarenbekas
pabota «BripamuBanue
pacTeHuil B IpOOUpPKE»
(MOKHO BOCIIOJIb30BATHCS
pe3yabTaTaMu
MPEABIIYIIUX
HKCIIEPUMEHTOB 110
COCTaBJICHHIO
MUTATEIBHBIX PACTBOPOB
JUTISL PACTEHUH).
[IpakTuyeckas padbora
«I'eHOMHBIE HOKHUIIEI
(MonenupoBaHUe pabOTHI
cucteMmbl CRISP-Cas)».

Tema 7.
PacrurenbHasn
npoaykuus (8 1)

Hanzemublie u noazeMHublie
opranbl pactenuid. [ToGer u
BUJIOU3MEHEHHBII T00ET
pactenuii. CriocoOsbI
Pa3MHOXKEHUS PACTECHUN.
[TonsiTue 0 KauecTBE MPOAYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIMM OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIOpTHEIMU. Jloructuka
JOCTaBKH U CPEICTBA
COXpaHEHUS MTPOJTYKTOB
MUTaHUS.

Mukpo3eneHb: noJIe3HOCTh U
TEXHOJIOT UL

XUMUYECKUN aHAIN3
npoayKuuu. OCHOBBI
CHEKTPOPOTOMETPHH.
[ToreHumomeTpus.
Xpowmarorpaduws.

[Ipaktuyeckas pabora
«IIpenenbHO 10MyCTUMBIE
koHueHTpamuu (IT1K) u
METOAbI KOHTPOJIS
0€30macHOCTU
PaCTUTENBHBIX MTPOIYKTOB
TTUTAHUS.
HccnenoBarenbckast
pabota «O1eHKa KayecTBa
BBIPAIICHHOMN
MUKpO3eraeHn» (JInbo
CBOs, TMOO U3 Mara3yHa).
[IpakTuueckas padbora
«MeTtoapl OlLIEHKHU
KayeCcTBa PACTUTEIILHOU
MPOAYKIUU: XpaHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BELIECTBY
(Mo noctynmHomy
000pYI0BaHUIO).
HccnenoBarenbckas




pabora «Omnpenenenue
BuTamMuua C METOIOM
00paTHOTO TUTPOBAHHUS B
IJI0/IaX HAa PA3HOM CPOKE
(cmoco0e) XpaHeHUs.

Moayab «bnorexHoJiorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHoOBHOE coaep:kaHue

JleATeJIbHOCTH
HIKOJbHUKOB

Tema 1.
BbuorexHoJsorus
4 v)

[TonsiTne 6moTexHoMOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO MePe/
XUMUYECKUM CUHTE30M. OCHOBHBIC
01000 BEKTHI OMOTEXHOJIOTHH:
IIPOMBIIIIICHHbBIE
MUKPOOPTaHU3MBI, KIIETKU ¥ TKaHU
pacTeHul, )KUBOTHBIX M YEJIOBEKa,
OHOoKaTaIU3aTOPHI.

CoIpbe a5t OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKHU YTIIEPO/Ia,
aszora, hochopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €0
npeaBapUTEILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YMCJI€ BKIIOUYAIOIINX
OMOCTUMYIISITOPBI U JPYTHE
AIIEMEHTHI yIIPaBIICHUS U
ONITHUMH3AITUHY TIPOIIECCOB
onocuures3a. MeToanl
ONTHMM3AITNY TUTATCIBHBIX CPE/I.

[Ipaktryeckas pabora
«IIpumepsnr
IPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KUZHIY.

Tema 2.

MuxkpooOuoJiorust
(12 g)

[lonoxxenue npokapuoTOB B
CUCTEME OPraHMYeCKOro MUpa.
Crpoenue 0akTepuanbHON KIETKH.
Knaccuduxanus 6akrepuii.
Mopdonorus 6akrepuii. [IpocTsie
U CJIO’KHBIE METO/Ibl OKpAIIMBAHUS
OaxTepuil. @usnonorus OakTepuil:
NUTaHUE, ABIXaHHUE, POCT U
pa3MHOKEeHHE. 3HAKOMCTBO C
JTIOMEHOM Apxeu
(3KCTpEeMO(DUITBHOCTD,
0COOEHHOCTH CTPOCHMSI KIIETKH).

[IpakTuka.
Jlabopatopnas paborta
«DuxcupoBaHHbIC
npenapartbl OaKTepUid.
Omnpenenenne GopMsbI
IPEI0KEHHBIX
KYJIBTYP
MUKpPOOPraHU3MOB,
HCHOJIb3YS POCTOU
METO]T OKPaCKu».
JlaGoparopnas pabota
«Omnpexnenenue Tuna




MOJ0YHOKHUCIOE U CIUPTOBOE
opoxxenue. PoToTpoHbIE U
XeMOTpOQHBIE OAKTEPHUH.
Kunernueckoe onvcanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCHOHEHIMAJIbHASI MOJIENb POCTA.
Kunetnka rubenmn
MUKPOOPTIaHU3MOB.

[laTorennsie 6akTepun. YymHas
najgo4ykKa v 4YepHas CMEpTh,
OO0TYIM3M, CTOJIOHSK, TYOEpKYIIe3.
Ucrtopus 60ps0OsI €
OaKTepHATbHBIMUA WH(DEKITUSIMHU.
Bolina 6eckoHeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl JEUCTBUI
AHTUOMOTUKOB. MEXKKIIeTOUHAS
KOMMYyHUKalus 6akrepuid. HyBCTBO
KBOpyMa.

[Tpumenenue 6akTepuii
yenoBekoM. Knnetuueckoe
onvcaHue OMOCUHTE3a IPOIYKTOB
MHUKpoOOpranuzmamu. bakrepuu,
KOTOpPBIE MOT'YT pa3iararb
IUTACTHK.

Mukpoopranusmesl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolaluu
pPacTEeHHI ¢ MUKPOOpPraHU3MaMu

KJIETOYHOMN CTEHKHU
METOJIOM OKpAIlIUBAHUS
o ['pamy» (pu
HAJIMYUU PEaKTUBOB).
JlaboparopHas pabota
«IIpurorosnenne
IPUKU3HEHHBIX
nmpenapaToB
MOJIOYHOKHCIIBIX
OaxkTepHin».
JlaGoparopHas pabota
«IToceB cMbIBa ¢ pyk Ha
yamku [letpmy.
JlaGoparopHas pabota
«Bpraenenue yucTon
KYJIbTYpbl OaKTepHil.
Merton pa3BeieHUN.
MeTto UCTOIAIOIIETO
ITPUXAY.
Jlabopatopnas pabota
«Mopdonoruueckas
XapaKTepUCTUKa
BBIJICJICHHON YUCTOU
KYJIbTYPBI:
XapaKTepUCTUKa
KOJIOHHH, (hopma
OaxkTepuii, TUTI
KJIETOYHOU CTEHKH.
JlaGoparopnas pabota
«CpaBHeHHE pocTa
MHUKPOOPTaHU3MOB Ha
yaike 0e3 u ¢
no0aBIeHUS
AHTUOMOTUKOB.
Hccnenosarenbekas
pabota «Ilouck
MUKpPOOPTaHU3MOB
o0J1a1aronx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
HccaenoBarenbckas
pabota «Bsinenenue
MOJIOYHOKHCIIBIX
OakTepui,
HCCIIEIOBAHUE UX




AKTUBHOCTH.
UccaenoBarenbckas
pabora «Brinenenue
OakTepuii MOJIE3HBIX
JUI PACTCHUID).

Tema 3.
JyKapuoTH4ecKue
OPraHu3Mbl B
OMOTEXHOJIOTUH
(m1ecHeBbIEe TPUOBI,
AP OKAKH,
BoziopocJin) (12 u)

[1necHeBble rpuObBI IPOIYLIEHTHI
OMOJIOrMYECKU aKTUBHBIX BELIECTB
OO61mas xapakTepUCTHKA APOAOKEH
caxapomuieToB. Mctopus
VCIIOJIb30BaHUs IPOXIKEN B
TPaJULIMOHHON OMOTEXHOJIOTHHU.
TexHonoruu BUHOACIUS U
XJ1€00ICUCHHUS,
CHELUAIU3UPOBAaHHBIE PACHI
npoxckeil. MeTtabosin3M IPOoxkIKen.
Peakuust ciupToBOro OpoXKeHusl.
[ToyyeHne BTOpUUHBIX
MeTabOJIUTOB B IpOKax. Jpoxku
KaK MPOAYLEHThI OMOTOILIUB.
[Tomyuenue 11e51eBbIX OEIKOB B
OPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O Pa3MHOKEHHUS Y
JIPOXOKEN, 3HAUEHUE U3YUCHUS
MUTO3a U LIMTOKMHE3A JIsI
ONTHUMM3ALUHU IPOLIECCOB
KYJIbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, TOHUMAaHHS TPUINH
NATOT€HHOCTH JIPOKKEN U rpuOOB,
ouCKa MUIIeHeH QyHTULIUIO0B U
pa3pabOTKHN HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopocnn — nepcieKTHBHBIN
0OBEKT JIsl MPOU3BOJICTBA OesKa U
yriaeBoAoB. buorexHomornueckue
METO]Ibl OYMCTKU TBEPIBIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXOJO0B MPOon3BOACTB. CTOUHBIE
BO/Ibl. CXEMBbI OUUCTKH.
buodunbtpsel, adporeHkH,
METaHTEHKH, OKCUTCHKH.
AKTHUBHBIN UJT U BXOJSIIUE B HETO
MUKpPOOpraHu3Msl. Mcrnonap30BaHue
BOJIOPOCIIEN B OUUCTKE CTOYHBIX
BOJ.

Jlaboparopnas pabota
«IToncuer kneTok
IpOAOKEN B Kamepe
I'opsieBay.
JlaGoparopnas pabota
«OOHapyxeHue
IIPOYKTOB CITMPTOBOTO
OpO’KEHUs: ITUIIOBOTO
CIIUPTA U YTIIEKUCIIOTO
razay.

JlaGoparopnas pabota
«Habmonenue
Pa3MHOXKEHUS
TPOAOKEBBIX KIIETOKY.
[Tpaktryeckas pabora
«ITonmyuenue TBOpOra u
kedupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKkTepuin».
[Ipaktuyeckas padbora
«OCHOBHBIC BH/JIbI KBaca
U UX XapaKTEPUCTHKA
«dpoxxu n
MOJIOUHOKHCITBIE
OakTepuw,
IpUMEHsIEMbIE TS
POU3BOJICTBA KBACa.
[Ipaktnyeckas padbora
«CpaBHUTEIIbHBIM
aHaJlu3 pa3BUTHUS
JPOAOKEN B a3pOOHBIX U
aHA’POOHBIX
YCIIOBUSIX.
[Ipaktnueckas padbora
«MeTtoiblI OLIEHKHU
CBOWCTB
xJie0ONeKapHbIX
TPOXIKEN.
OcobenHoctu
IPUMCHCHUS




IIPECCOBAHHBIX,
CYIIEHBIX U
WHCTAaHTHBIX
TPOAKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKUX
(bakTOpOB Ha Ka4€CTBO
OMOTEXHOJOTUUECKOMN
npoayKiuu (KBac,
kedup, ceip, X1eb U
p.)».
UccnenoBarenbckas
paborta «Bnusaue
(UBUKO-XUMUYECKUX
(dhakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
undopmanus (8 4)

HacaenctBeHHOCTE U
W3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. Buabl
M3MEHYUBOCTb.

I'en —MarepuanbHbII HOCUTETD
HACJIEJICTBEHHOCTH U
n3MeHUYnBOCTU. HyKenHOBBIE
KUCJIOTHI. JIokanmu3anust
FEHETUYECKOr0 MaTepuaa B
KJIeTKe. /IeJeHne KIEeTOoK.
Perumkanus [IHK. OcHoBHas
JIOTMa MOJICKYJIIPHON OHOJIOTHH.
Tpanckpunuus. Tpaucusuus.
Myranuu.

[Ipaktuyeckas pabora
«Momuduxanmonnas
M3MEHYHMBOCTH (JIUCThA,
UTOJIKU C OJIHOTO
JIEpeBa)».
[Ipaktuyeckas pabora
«I'eH — MHCTPYKIIUA 110
cOOpKe KJIeTKH (Ha
oucepe nim
KOHCTPYKTOPE)».
[Ipaktuyeckas padbora
«Mytanus Ha
OytepOpoe (moboi
00BEKT U3 MpebIayIIeH
paboThI, rie U3MEHEHNE
WHCTPYKIUU TPUBEICT
K U3MEHEHHIO
BHEIIHETO BHJIA

00BEKTa).
Tema S. [TonmoxeHue BUPYCOB B CUCTEME ITpocmotp
Bupycosiorust (6 1) | oprannueckoro mupa. CTpykTypa v | JOKYMEHTAIBHOTO
XUMHUYECKUH COCTaB BUPYCOB. ¢unbma o BUpycax.
Knaccudukanus Bupycos. [Tpaktryeckas pabdoTa.

Penponykuus Bupycos. Bupycer -
BO30yauTENU MH(PEKITMOHHBIX
0one3Heil. OHKOBUPYCHI.
bakTtepuodaru: ctpoenue,

«Metoa pa3BelICHUI».
[Ipaktuyeckas padora.
«TutpoBanue
O0akTepruodarony.




CBOWCTBA, IPUMEHEHUE.
buonorudeckue MeTo 161 60pHOBI C
BUPYCaMHU.

Tema 6. 'ennas

OCHOBBI TEHHON UHKEHEPUH.

[Ipaktuyeckas pabora

UHKeHepus U Bexkropa. Cniennduueckue «OHIOHYKJIIEa3bl
OMOTEeXHOJIOTUH (dbepMeHTbl OaKTepHil. pecTpukiuu (padota ¢
(8 v) buorexnonornu npoaykuuu HYKJICOTHHBIMU
0enKoB B OaKTepUaIbHbIX MOCIIEIOBATEIbHOCTAMHU
KyJnbTypax. JloCTHXKEHUsI TeHHOU Ha Oymare)y.
UHKXEHEPUH U OMOTEXHOJIOTHH. [Ipaktuyeckas padbora
CRISPR/Cas — cucrema «['eHHbBIEe HOKHUIIEI -
aJalITHBHOTO UMMYHHUTETA CRISPR/Cas
Oaktepwmii u apxeit. [MO. Metonsr | (MoaenMpoBaHUE Ha
nonyaenus [ MO. Oymare)».
Urpa-guckyccusi:
«BsIurpaii rpaiT Ha
cozganre I'MO».
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
buorexnosiorun B JIOMAIIIHUX KMBOTHBIX; «JloMecTukanusi, Bce Ju
’KMBOTHOBO/ICTBE COBPEMEHHBIC IKCIIEPUMEHTHI TI0 pacTeHUs U KUBOTHBIC,
(8 4) JIOMECTUKALIMU )KUBOTHBIX KOTOPBIE )KUBYT PSIIOM
(Jucuia, HOpKa U JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IITKOJIBI 0JIOMaIlTHUBAIOTCS ?
akanemuka bensieBa). MOXHO JIK CUUTATH
CoBpeMeHHBIE METO/IBI B TapakaHa
’KUBOTHOBO/JICTBE: TPAHCIUIAHTALIMS | OJOMAIIHEHHBIM
AMOPHUOHOB, XUMEPHBIC )KHBOTHBIE, | JKUBOTHBIM?».
KJIOHUPOBAHHE. [Ipaktuyeckas pabora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb MATOT€HHBIX KIIOHUPOBAHMSI
MUKPOOPTaHU3MOB U Tapa3uTOB B | (MOAEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHMI JIOMAIIHKX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [TpakTrueckas pabota
OOpBHOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBiieHue paioHa
MUKPOCUMOHOHTOB B OPraHU3MeE MUTaHUS KUBOTHOTO,
KUBOTHBIX. [lost0KUTETEHOE 1 pacueT pacxoJIoB Ha
no00YHOE (OTPULIATEIILHOE) COJICp>KaHUEY.
BO3/ICHCTBUY aHTUOMOTHKOB Ha Uccnenosarenbckas
OpraHu3M B X0/JI€ JICUCHUS pabora «Or1eHka
YKUBOTHBIX; IIETTU U 3a]]a4H KaueCcTBa MOJIOUYHOM
BeTepuHapun. bruorexHomorus MIPOTYKITA.
KOPMOBBIX MPEMapaToB.
Tema 8. OCHOBHBIE METOIBI CEJIEKIINH. [TpakTrueckas pabota

buorexHoJi0ruu B
PACTCHUECBO/ICTBEC

I'mbpunuzanusa. opmel oTOOpA.
OCHOBHbIE HaNpPaBJICHUS

«BpIpammBaeM ropox.
Kak nposectu




(10 )

CEJICKIINU: YIy4IICHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U A0MOTUYECKUM
dakTopam.

OCHOBHBI€C TTOJXO/IbI CEJICKIIUU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactennii, [ ubpuamn3anus,
OTJaJIeHHas THOpUIU3aIus,
MCKYCCTBEHHBIN O0TOOp, reTepO3HC,
TpaHchopMaIus, MyTarcHes,
T€HETUYECKOE PEAAKTUPOBAHHUE).
Hcropus cenexuuu B Poccuu u
MUpPE, UCTOPUS PA3BUTHS
BKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHU.

Kak uenoBek moxer
MOIU(DHUIIPOBATH PACTEHUS?
I'enHnas unxxenepus pacrenui: Yro
TaKO€ FeHEeTUYECKask MHKECHEPUS
pacteHuid. TpaHCTe€HHbIE PACTCHUSI.
Meroap! nonyuenus. O6pazoBaHue
OMyXOJIEH Y PACTCHUM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-Ta3Muabl.
I'ensr T-AHK. MonekynsapHo-
FEHETUYECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHbBIC
MOAXObI U TIOCTHKEHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTeHUM.

Ectb 1m u3Hb B ipoOupke?
buotexHonorus KyJlibTypHBIX
pacTeHUM.

CKpelIMBaHuE y
ropoxa.
[TpakTrueckas pabora
«I"eHOMHBIE HOXKHUITBI
(MomenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
HccaenoBarenbckas
pabota «BsIpanuBanue
pacTeHul B MPOOHPKEH
(MOXHO
BOCTIOJTH30BAThCS
pe3yJbTaTamMu
peabLIy X
AKCIIEPUMEHTOB TI0
COCTABJICHHIO
MUTATEIIbHBIX
pPacTBOPOB ISl
pacTeHui).

Moayab «MosekyasipHble 0CHOBBI (M3HOJIOTHE M (papMaKoJI0run» 9 Kiace

(68 uacos)
Tembl OCHOBHOE CO/Iep:KaAHHE JeATe IbHOCTH
IKOJbHUKOB

Tema 1. Beenenue. buorennsie aneMeHThl: | MccnenoBarenbckas

®duszuosornueckas | opradoresnsl: O, C, N, H. paboTta

xumus (20 v) AxTuBHBIE POpMBI KUCHOpPOaa, X | «KomuyecTBeHHAs
MOJIyYEHHUE, HEeUTpaIu3alusi. OIIEHKA COJIep KaHUs
Maxkpo371eMEHThI: TPOIIEHT MHUKPOIJIEMEHTOB UJIU




COJIEp)KaHMS B OpTaHU3Me,
BBITIOJTHsIEMas (PYHKITHS,

coJiep kKaHue B POAYKTaX MATAHU.
Ca2+ - cBa3bIBarOIIME OCIKH,
JCTIOHMPOBAHUE KaJIbIIHS,
PETYISAIUS YPOBHS KAJIBIHS B
OpraHu3Me: TOPMOHBI o4YeK. Mg —
CTpoeHue XJiopoduiia, ero
AKTHUBAIIMS COTHEYHOU dHEPTHECH.
MUKpO3JIEMEHTHI: B KaKUX
MOJIEKYJIaX COJIePIKaTCs,
BBITIOJTHsIEMasl (YHKITHS,

COACPIKAaHNC B IIPOAYKTAX U TAHUS.

[TocnencrBus nepego3upoOBKU
MUKpoO3jieMeHTamMu. Fe —
yCBaWBaeMbI€ TUTIbI COCAMHEHUN
xenesa. ['eMonporenHsl,
reMOLMaHuH, TUTOXpoMbl. Cu —
YCBOEHUE U TPAHCIIOPT MEIH.
benku, conepxamnue Menp.
[TaTonornyeckue CUHAPOMBI
Menke u BunbcoHa, CBI3aHHbBIC C
MeTab0JIU3MOM MEIH.
ToKCUYHBIE PJIEMEHTHI
[leprnoauueckoi CUCTEMBI JIs
opranu3Ma. BrnusitHue HegoctaTka
MaKpo ¥ MUKPO3JIEMEHTOB Ha
YKUBBIEC OPTaHU3MBI.

XKupsl. 3a0oeBaHus YEITOBEKA,
CBSI3aHHBIC C HAPYIICHUSAMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrinesoapl. 3a00a¢BaHUS YCIIOBEKA,
CBSI3aHHBIC C HAPYILICHUSIMHU
yriieBoiHOro oOMeHa. CaxapHbIid
nraler.

benku. Ctpoenue. 3aboneBanus
YeJI0BEKa, CBSI3aHHBIC C
HapyUIeHUSIMU OEJIKOBOT0 OOMEHa.
Oynkunn 6emKoB. OepMEHTHI.
Mexanusm aeictBus. Kinaccol
(hepMEHTATUBHBIX PEAKIIHA.
KodepmeHnTsi.

BuTtamMuHbl KUPOPaACTBOPUMBIE,
BOoJIOpacTBOopuMbIe. [IpeBpaiienue

BUTAMHWHOB B ITUILEBBIX
IPOIYKTAX.
IIpakTueckoe 3ansTHE
«KauecTBeHHBIE
peakuuy Ha
OpraHUYECKHUE
MOJIEKYJIBD».
IIpakTryeckoe 3aHATHE
«JleHaTypanus OEIKOB»
IIpakTueckoe 3ansTHE
«/3yueHune akTUBHOCTHU
aMUJIa3bD».
IIpakTueckoe 3ansTHe
«JInanuz (kaerodxa

Tpayoe)».




BUTAMUHOB B aKTHUBHBIE (POPMBI
Ko(epMEeHTOB. ABUTAMUHO3HI.
OcCHOBHBIE TUTIBI META0OOTUYECKHUX
peakunii. buosHepreTuyeckue
npoueccsl. ['mukonus. Huki
Kpeb6ca. Llens nepenoca
31EKTPOHOB. OKHUCIEHUE KUPHBIX
kucnot. Karabonuzm
aMMHOKHUCIIOT. [ IIOKOHEeoreHes.
CunTe3 yriieBo/i0B, OEIKOB,
®KUpoB. MeTabomuTudyeckre
3aboneBanus. [IpakTuueckoe
3aHSTHE: «PEIICHUE 3a/1a4 Ha
SHEPIreTUICCKUN OOMEHY

Krnerka. [TonsiTue MeMOpaHsbl.
OyHKIIMU MeMOpaH. Buabl
TpaHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3a0osieBaHus CBA3aHHBIE C
HapyIieHueM paboThl MEMOPaHHBIX
opraHesu, 60J€3HU HAKOTIJICHUS.
TuIbl KOHTAKTOB MEXK/y KJIETKaMHU.
3HaYCHUE MEKKIICTOUHOU
KOMMYHHKAILIUH 17151 3J0POBbSI
OpraHMu3Ma.

Snpo. YpoBHU yIIakOBKHU
XpOMaTrhHAa. XPOMOCOMHBIE
tepputopun. HememOpanHbie
OpPTaHOU/IbI.

Tema 2.
MouiekyasipHast
omoJrorusi (20 4)

OcCHOBHBIE BEXU Pa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyxkiienHOBBIE KUCTIOTBI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Permkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[TpuHIMIBI peTTUKAIUH.
Mytanuu. YTo BBI3BIBAET
u3MeHeHus B ctpoeHnn JTHK.
[IpyuHUIMDBI penapanum.
Tpanckpunus.

I'enetnueckuit kox. TpaHcasus.
Opranu3zanusi reHoMa BUPYCOB
IIpoTrBOBHUpYCHBIE CPEACTBA,
MEXaHU3MbI UX JCHCTBUSL.
Opranuzanusi reHomMa 6akTepuit

[Ipaktnyeckas padbora
«Brigenenne JJHK u3
OaHaHay.
[Ipaktnueckas padbora
«Mopenp JIHK-
OpUTramm.
[Ipaktuueckas padbora
«Onpenenenue
KauyecTBa MpernapaTroB
JIHK ¢ noMo1iipto
criekTpooToMeTpun
(TTpu HaTUYUH
00opy10BaHMS ).
[Ipaktnueckas padbora
«PennukatuBHas
MaliuHa (urpa-




AnTHOaKTEpUATbHBIE MTPENApaTH.
Opranuzanusi reHoMa 3yKapuoT
['eHOMHOE pelakTUpOBaHUE.

JIEMOHCTpPAIH ).
[Ipaktuyeckas padbora
«ITHP (Monens
aMIUTHUKaIMs Ha
Oymare)».
[Ipaktunyeckas padbora
«Cuna mpomMoTopay.
[Ipaktnyeckas pabora
«Pemenne 3a1a4 Ha
TEHETUYECKUU KO,
[Ipaktuyeckas pabora
«DonauHT OETKOBY.
NccnenoBarensckas
paboTta
«PacnpocTpaneHue
AHTUOMOTUKOPEZUCTEHT
HBIX OaKTEPHil».
[Ipaktnyeckas pabora
«PaboTa B
COBPEMEHHBIX
reHeTH4eckux 0azax
naHHbIX. [IpoBenenue
In silico ananu3a

[I0CJIE10BATEIBHOCTEH
TE€HOBY.
Tema 3. [Tonsatue o nexapcrBax. [Ipuauune! | Mccnenosarenbckas
PdapmMakoJI0rus [0/IX0/1a K ITOMCKY HOBBIX paboTa «DKcriepuMeHTa
(28 v) JIEKapCTBEHHBIX CPEJCTB. 0 OTIPEAETICHUIO

CKpHUHHHT ¥ €T0 METO/IBI.

[Tytu BBegenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BcackiBanue
(abcopO1ust) nekapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUSI.
TpaHCHopT JIEKapCTBEHHBIX
BemiecTB. [ 'eHbl 1 Oenku nepBoi
dazb1 buotpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeLus u
snuMuHAIMs. ['eHbl 1 6enku
BTOPOH (pa3bl OMoTpaHchopmaIuy.
®apMakoauHamuKa. I'1aBHoe u
noO04YHOE, pe30POTUBHOE U
MECTHOE, MPSIMOE, HEMPSAMOE U
pedriekTopHOE NEHCTBHE.

TOKCUYHOCTH BEIIICCTB
Ha apTEeMUTUIX).
[TpakTrueckas pabota
«Kapra skcnpeccun
n0(paMHUHOBBIX 1
CEPOTOHHUHOBBIX
pPELEenTOpPOB B MO3Te
MBIIIEH.
HccnenoBarenbckas
paboTta
«IloBenenueckne TeCTEI
Ha peiOkax Danio rario.
CBeTio-TeMHas
KaMepay.
HccnenoBaTennckas
pabora
«IToBeneHYECKHE TECTHI




Buibl B3auMo1eCTBYS JIEKAPCTB.
CuHeprusM U aHTaroHU3M MpU
COBMECTHOM JIEVICTBUU
JIEKApPCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHbBIM CUTHAJIUHT.
THNBI KIETOYHBIX PELEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTAIUTUYECKUE U COMPSIKEHHBIE C
G-0enkamu; BHYTPUKJIETOUHBIE:
UTOIIa3MATUYECKUE U SJIEPHBIE.
MexaHu3MBbl JTUTaHI-PEUEeNnTOPHOTO
B3auMOIeUCTBUS. CEIEKTUBHOCTh
(M30MpaTeIbLHOCTD) ACHCTBUS,
CBSI3b «XMMHYECKasl CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTh
BEILIECTB)»

DapmMaKoJIOTHYECKON MOAYJISIIINA
CUHAINTUYECKOU XOJIMHEPTUUECKON
nepenauv. MoJieKyJIIpHbIN
MEXaHU3M JCUCTBUSA U
dbapmakosioruueckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0JI0KATOPOB U
Kypapenoao0HbIX CPEACTB.
dapMakoI0rudecKas peryJsinus
AKTUBHOCTH aJIPEHEPTUYECKOrO
cUHarnca. AJIJpeHOMUMETHUKH,
aJpeHOOIOKATOPHI,
CHUMITATOJIUTUKH.

MonekynsipHast hapMakoIoTus
AHTUAJJIEPTUYECKUX CPEICTB.
['ucTaMuUHOBBIEC PELIENITOPHI: TUIIHI,
MOJIEKYJISIpHAsl OpraHu3alusl.
CrabunuzaTopsl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXAHU3M
JIEUCTBHS, OCOOCHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEJIMATOPOB.

MexaHusM JIercTBUA U
NPUMEHEHHE TIpenapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
UMMyHHTETa. DapMaKoJIOrn4ecKast

Ha pbIOKax Danio rario.
OTKpBITOE TTOTIEN.
NccnenoBarensckas
pabora
«IToBeneHYECKHE TECTHI
Ha pbIOKax Danio rario.
CraiiHoe moBeACHUEY.
[Ipaktuueckas pabota
«BnusHue anpenannHa
Ha Cep/ICYHbIE
COKpAILECHHUS
(mporpamMmMHOe
o0ecrieueHue ).
[Ipaktuyeckas pabora
«I'ucronornueckue
rpenaparsl UMMYHHOU
CUCTEMBI».
[Ipaktuyeckas pabora
«I'ucronmornueckue
npenaparbl HEPBHOU
CUCTEMBI».




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHUE, MEXAHU3M JCHUCTBHUS,
npuMeHeHre. OCHOBBI
1aTo(hU3U0JIOTHH OCTPO(]Pa30BOro
OTBETA, MEAUALINS BOCTIAJICHUS.
MonekynsipHbIil MEXaHU3M
MPOTHUBOBOCHATUTEIBHOTO
JIECTBUA
[JTFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUIHBIX
MPOTHUBOBOCHAIUTEIBHBIX CPEJICTB.
[TonsaTHe 0 HapKO3€ U HAPKO3HBIX
npenaparax. Kierounsli u
HEPBHBIN HAPKO3.
dapmaKoJIOruuecKast
XapaKTePUCTUKA OTACIIbHBIX TPYIII
HApPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH AEHCTBHS Ha
HEHTPAIBHYIO CUCTEMY.
DU3NOIOrHIeCKHI COH; (a3hl CHA.
Bunel Hapymenuii cHa [lonstue o
MEJMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX).

MonekynsipHble acCleKThl
Horuueniuu. OnuaTtHbIe
pEeLEenTOophl, UX THUIIHIL.
DHkedaauHbl U SHAOPGUHEI -
SHJIOT€HHBIE JINTAH Il OTTMATHBIX
peLenTopoB.

AHTHUIICUXOTHYECKOE JICHCTBHE,
BJIMSIHUE HA (DYHKIUIO
AKCTPANUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO C(hepy, pBOTHBIM
LEHTp, apTEPUAIIBHOE JIaBJICHHUE,
HEHTP TEPMOPETYJISIIUU.
MonekynsipHble MEXaHU3MBI
JEUCTBUS HEUPOJIENITUKOB,
BIUSHUE Ha JO(PaMUHOBBIE,
CEPOTOHHHOBBIE, A/IPEHO- U
TUCTAMHUHOBBIE PELIENTOPHI, UX
NENCTBHE HA KIICTOYHBIC
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHuMaN-3aBUCUMBIE HATPUEBBIE




KaHaJbl KAK MUILIEHU JECHUCTBUS
MECTHBIX aHECTETUKOB. CII0COOEI
WHTHOUPOBAHUS TTOTCHITHAI-
3aBHCHMBIX HAaTPHUEBBIX KaHAJIOB
MECTHBIMHU aHECTETUKAMHU.

Moayab «MoJieKkyJIsipHbIe 0CHOBBI cejieknn» 9 kiacc (68 yacos)

omoJtorusi (20 4)

HyknenHoBbIE KUCIIOTHI.
OCHOBHbIE PUHIIUIIBI CTPOCHHUSI.
Matpuunbie cuHTE3BI. Permkanms
— OCHOBA KJIETOYHOTO JEJIECHUS.
[IpuHIUIIBI pETUIMKALIUN.
MyTtanuu. YTo BBI3BIBAET
n3MeHeHus B ctpoenun JTHK.
[TpuHnUIIBEl penapanuu.
Tpanckpunius. I'eHernyeckuit
koJ. Opranu3zanus reHoma BUPyCOB
[IpoTrBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JCHUCTBUSI.
Opranuzanusi reHoMa OaKTepuit
AnTHOaKTEpUaTbHBIE MPENapaThl.
Opranuzanus resoma 3yKapuoT
I'eHOMHOE penakTupoBaHuUE.

Tembl OcHoOBHOE coaep:kaHue JesATeJJbHOCTD
IIKOJBLHUKOB
Tema 1. OcCHOBHbBIE BE€XU PA3BUTHUS [Ipaktryeckas pabora
MouJiekyasipHasi MOJICKYJISIPHOU OHOJIOTHH. «Boigenenune JJHK u3

OaHaHay.
[IpakTrueckas pabora
«Mopenp JIHK-
OpUramm.
[Ipaktnyeckas padbora
«Omnpenenenue
KayecTBa MpernaparoB
JIHK ¢ nomoripto
CIIEKTPOHOTOMETPUL
(TIpu HATMIMH
000opy10BaHUS).
[IpakTrueckas pabota
«PennukaTuBHas
MaliuHa (urpa-
JEMOHCTpAIHUS)».
[Tpaktryeckas pabota
«ITP (Monenn
aMIuukanus Ha
Oymare)».
[Ipaktuyeckas pabora
«Cuna mpomMoTopay.
[Ipaktuueckas padbota
«Pemenue 3aga4 Ha
TeHETUYECKUN KOJI.
Tpaucisuys.
[Ipaktuyeckas pabora
«DonauHr GENKOBY.
Hccnenosarenbekas
paboTta
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTCHT
HBIX OaKTepUii».
[Ipaktuyeckas pabora




«PaboTta B OBpeMEHHBIX
reHEeTUYeCKUX 0azax
naHHbIX. [IpoBenenue
In silico ananu3za

NOCJIEA0BATEIBHOCTEN
TE€HOB.
Tema 2. [Ipenmert renernku. Kpatkas PosneBas urpa
MoaexkyaspHbie VCTOPHS PA3BUTHS MPEACTABICHUS | «AJUIEIN».
OCHOBBI I'€HETUKHU 0 HACJIEACTBEHHOCTH. Hccnenosarenbckuil
(20 u) OT reHa K npu3HaKy: Kak poeKT MyTareHHble
packpacuth Kota. Uto Takoe (bakTopBhL.

npu3Hak? [lyTe OT rena o
npusHaka. Myranuun. Ajienu.
I'eTepo3nuroTsl 1 rOMO3UTOTHI.
JIOMMHAHTHBIE U PELIECCUBHbBIE
AJUIEIIN.

I'enbl cTposiT Opranusm.
BxiroueHue v BBIKIIIOUEHUE
0oabIoro Habopa reHoB. Kak
KJIETKA TOHUMAIOT, KAKHE TE€HBI
JIOJIKHBI pabOTaTh.

JluckpeTHOE HacIe10BaHUE
IPU3HAKOB. 3aKOHBI MeHens:
OJIMH T'€H - OJIMH Ipu3HaK. Cxema
CKpelIMBaHuA. 3aKOH
eAMHOo00pa3us THOPUAOB NEPBOTO
MOKOJIEHUA. 3aKOH paclIeIICHUS
IIPU3HAKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHaens: HeCKOJIBKO
I'€HOB - HECKOJIBKO IIPU3HAKOB.
JuruOpuaHoe cKpenuBaHue.
HeszaBucumoe pacxoxneHue
xpoMocoM. ClemnjieHHOe
HaCJIeI0BaHNUE.

B3aumoeiicTBue reHOB.
AJNnenpHOE U HEAJUIEIIbHOE.
Onpenenenue nojua. [logoBeie
XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusgnaue pakTopoB okpyxaroren
cpenbl. XpOMOCOMHOE
onpenenieHue noja. Ilonossie
xpoMocoMmbl. [Ipobiema
JOTOJIHATENIBHOU X-XPOMOCOMBI Y
KEHILIMH. Tpex1BEeTHbIEC KOLIKH.

Ponesas urpa «Cyan6a
KJIETKUY. | €HbI-
MEPEKIIFOYATEIH.
[IpakTnueckoe 3amanue
«AJTOPUTMBI 115
KJIETOK.
[IpakTHueckoe 3aaHue
«Enunoobpasue
MEPBOrO MOKOJICHUS.
[IpakTHueckoe 3aaHue
«Pacmiensienue Bo
BTOPOM IOKOJICHUD.
HccnenoBarenbCKkuil
MPOEKT «3aKOHBI [
Mennens B
SKCIIEPUMEHTEM.
[IpakTHueckoe 3agaHue
«Pemetka Ilenneray.
[IpakTyeckoe 3aanue
«Hacnenosanme,
CIIETIJICHHOE C TI0JIOM.
IIpakTueckoe 3aHsTHE
«B3anmonaencTBus
TE€HOB (MOJICIUPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MMUTMEHTA B KJIETKY)».




Tema 3.
MouJiexkysipHbie

OCHOBBI CeJIeKIUU
(28 1)

I'eHbl B mOMyJSALMSIX: BETUKOE
paBHoBecue. [Tonynsauus. YacTorsl
BCTPEYAEMOCTH MTPU3HAKA U
ayuens. Y paBHeHUe Xapau-
Baitn6epra. [Momymnsun
MEHSIFOTCS: YACICHHOCTb,
MUTpAIs 1 BEIOOp cympyra.
@aKTOpbI, KOTOPHIE BHIBOJIAT
MOMYJIAINIO U3 PaBHOBECHS Xapau-
BaitnOepra. UnciieHHOCTh
nonyanuu. Ponesast urpa
«Ipdext ocHoBaTes». Jpeid
reHoB. Myranuu. Hecirygaiinoe
ckpemuBanue. M3ossius.
[Tommynsinuy MEHSIOTCSL:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEHCTBHS €CTECTBEHHOTO OTOOpA.
JIBrokyIuit oTo0p.
MoudukannonHas
U3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOJU(DUKAITMOHHON
n3MeHunBocTU. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonnuecTBeHHBbIE TPU3HAKHU.
CpenoBast ”3BMEHUUBOCTh
npusHaka. Koapduiment
HacleayeMoCTH npu3Haka. OTBeT
Ha otOop. [Touck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKICOTUHBIE BAPUAHTHI
reroB. JIHK-uur. [TomHOr€eHOMHBIN
aHaJIU3 aCCOLMALUN.

«OMBD» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. « OMHKCHBIE»
uccienosanus. IIporeom,
MeTabonoM. JlomecTrkanus u
LHEHTPbl TEHETUYECKOTO
pazHooOpa3us. [loucku pacteHuii ¢
«XOPOIIMMMY MPU3HAKAMU TSI
yesnoBeka. LIeHTpbl reHeTHYecKoro
pazHooOpasus. Hukonait UBanoBuY
Baguios. Cenexuusi.
KomOunarmonHas u ruOpuaHas
cenekuus. ['ereposuc.

[IpakTrueckoe 3ananue
«YacToTsl amenen,
TE€HOTHUIIOB U
(hEHOTHUTIOBY.
UccaenoBarenbckui
IIPOEKT «AHaIU3
TE€HETUYECKOU
CTPYKTYpbI TONYJISIUN
(Ha oCcHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «2¢dekr
OyTBUIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOPY.
UccnenoBarenbckue
paboThI
«MonudukarmonHas
U3MEHYUBOCTh
pacTEHUH B IIpeIenax
BaIlIETO MECTa
KUTETHCTBAY.
[TpakTHueckoe 3a1anue
«ATPOHOMBI».
IIpakTrueckoe 3ananue
«l"'omomornyeckue
PSAABI HACIIEACTBEHHOM
U3MEHUYHUBOCTI.




CoxpaHUTb U U3YYUTh T€HBI, YTOOBI
MeHATh Oynyiiee. Kak npaBuibHO
XpaHuTh reHbl. Komtekuu
FEHETUYECKUX PECYPCOB PACTEHHM.
[TpakTuky™m u/mnu
MCCIIEIOBATENbCKUAM MPOEKT:
MeToap! KyIbTUBHPOBAHHUS in Vitro
JUISL COXPAHEHUS] TEHETUYECKUX
pPECYpPCOB pACTCHUU U I
YCKOPEHHOM CENEeKINUN
['eHeTnueckue HEHTPHI B HALLIEH
crpane. [ ne 3annmarorcs
TEHETUKOW U TEHOMUKOW TS HYXK]T
CEJIbCKOI0 XO35UCTBA.

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MNOANUCHIO
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