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COJIEPKAHME

IosicHuTeIbHAS 3aNIMCKA

AKTyanpHOCTb M Ha3HAYECHUE IPOIPAMMBI

BapuanTsl peanu3zaiuu nporpamMmbl U GOpMBI IPOBEICHUS 3aHATUI
B3anmocBs3p ¢ mporpaMMon BOCIIMTaHUS

Oco0eHHOCTH pabOTHI Mearora Mo nNporpaMme

Coaep:xkaHue Kypca BHEYPOUHOii 1eSITeJIbHOCTH

Monyns «Kak ;KMBOTHBIE U paCTEHUS IPUCTIOCA0IMBAIOTCS» (IBOJIOIMOHHAS SKOJIOTH)
5-6 ximaccel (34 yaca)

Monynb «OCHOBBI paCTEHHEBOACTBa» 7-8 Ki1acchl (68 4yacoB)

Monynb «buotexnonorumn» /-8 knaccel (68 4acoB)

Monyns «MonekysipHble OCHOBBI (PU3HOJ0TUU U (papMakosorum» 9 kmacce (68 yacon)
Monyns «MonekymsipHbIe OCHOBBI cenekium» 9 knacce (68 yacos)

Il1anupyemsie pe3y/ibTaTbl 0CBOCHHUS KypPca BHCYPOUYHOH AeATEIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHble pe3yJIbTaThl

IIpenmMeTHbIE pe3yabTaThI

TemaTnuyeckoe MJIAHMPOBaAHHE

Monyne «Kak >KMBOTHBIE ¥ paCTEHHSI TPUCTIOCAOINBAIOTCS (IBOIOIIMOHHAS DKOJIOTH)
5-6 kmaccel (34 vaca)

Monynb «OCHOBBI paCTEHHEBOICTBA» 7-8 Kilacchl (68 4yacoB)

Monynb «brorexnonorum» 7-8 kinaccel (68 yacoB)

Monyns «MonekynspHbie OCHOBBI (u3Hoa0TUU U (hapMakojgorumn» 9 kiace (68 gacon)
Monynb «MostekysipHbIe OCHOBBI ceslekim» 9 kinace (68 yacon)



INOACHUTEJIbBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIEero o0Opa3oBaHMsl, OPUEHTUPOBAHA Ha oOOecIeueHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ peali3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTA IEATEIBHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
TO0BIE IEMCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 0O0IlecTBa CBSI3aHBI C MPOEKTAaMU M HUCCICAOBAHMSIMU — B Hayke,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENbCKON JEATEIBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHWW, a TaKXe U TMPAKTUYECKOro OmbiTa paboTel ¢ 1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHHE Yy OOyYalOMUXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monmHOro ydera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TMOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocss K YBEJIMYCHUIO
MOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHONW U MTO3HABATEIHHOM JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B IEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEepec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MPO(ECCUOHATIEHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET ydJaleMycCsl B OINPEACIICHUN
OyayIero >KM3HEHHOTO MTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCIIE OKOHYAHUS IITKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBIIEHUSI COOCTBEHHOM NMPOEKTHO-UCCIIE0OBATENBCKON IEATEIBHOCTH, a TAKKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIE0BAHUEM WM MpOoeKToM. [IporpamMma momoxeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BaXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOMUMBIX NJIsi MPOIYKTUBHOM COLMATH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUsI AaKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIET0 B ce0s yMEHHE BHUIETh W aHATU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCss B PEUICHHH, YMEHHWE [eTalbHO TMpopadaTbiBaTh U
pealn30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa TF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHMS — @epel  OOoJIbIION  ayJUTOpHEH,
apryMEHTUPOBAHUS M OTCTAWBaHUS CBOEH TOYKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBoTe, MIPOABMKEHUS CBOUX
UeH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
doHIaMU W WHBIMH pecypcaMu, C KOTOPBIMH MOXET OBbITh CBSiI3aHa TPOEKTHO-
HCCIIEIOBATENbCKAsl IEATEIBHOCTh IIKOJIbHHKA.

Kpome TOro, paGora MIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHITHH.

JlanHass mporpamMma paccuuTaHa Ha padoTy CO IIKOJIbHUKaMH 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalIUIiCs MOy4yas 3HaHUS B TOM
YICJIC U Yepe3 BHIMOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3aKIIOUEHUS
HAa OCHOBAaHMM CBOErO HCCIEAOBAHMS, YYWICS CpaBHMBaTh €ro pe3yJbTaTbl C
TEOPETUUYECKUM MaTEPUaIOM U MCCIEA0BAHUSAMU APYTUX MIKOIBHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0BATENBCKON EATENBHOCTH U IPUOOPETET
HaBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuaiy.



[Iporpamma pa3dbuTa Ha MOIYJH, KOTOPHIE MOTYT OBITH HCIIOJB30BaHBI JINOO
4acTU4HO, JMO0 monHocThio. Tak wmonynb «Kak KMBOTHBIE W paCTEHHUA
PUCTIOCA0INBAIOTCS (IBOJIIOLMOHHASA AKOJIOTHS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
wmm 6 kigacce B TeueHue oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoMm ciydae BO3MOXHO MpOXOXACHHE o00omx wMomyned («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kitacce, «buorexnonorumn» B 7 uiau 8 kiacce). AHaIOTUYHO
Moayu «MoJeKyIsIpHbIe OCHOBBI (PU3HOIOTHU U (hapMakojorum» U «MoJeKysIpHbIC
OCHOBBI CEJIEKIIMI» PAcCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaIM30BaHbl B TEUCHUH 2-
x Jnet (mo 34 yaca B ron) win B TeueHuu 1 roma (68 yacoB B roja). Bo BTopoMm ciydae
BO3MOXHO MPOXOXKJIEHUE 000uX Momayne («MoyeKyJsspHbIE OCHOBBI CENEKIMH» B 8
KJacce, «MoJeKyspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MoXHO PEKOMEHJIOBAaTh HCIMOJB30BaTh MoAyiau «Kak >XKMBOTHbIE U PaCTCHUS
npucnocabauBaTcs», «OCHOBBI  pPacCTEHUEBOACTBA», «MOJIEKYJIsIpHbIE OCHOBBI
CEJICKIIMM» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTesbHOro 1ukia (5-9 kinacc no 1 yacy B
HEJIEeNI0) JJIA KJIACCOB arpoOMOTEXHOJIOrMYeckor HampaBieHHoctu. Moaynu «Kak
KUBOTHBIE M pACTEHHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoleKyasipHbIe
OCHOBBI (PU3MOJOTUH U (HAPMAKOJIOTUN» B KAYECTBE HEMPEPHIBHOTO 00pa30BaTEIbHOIO
mukiaa (5-9 kmace mo 1 wacy B Hemenmro) JUIS KJIACCOB OHMOTEXHOJIOTMYSCKOTO WIIH
MEIUIIMHCKOTO HAPaBICHUH.

B3aumocBsa3b ¢ mporpammor BocnutaHus. [Iporpamma kypca BHEYpOYHOU
NesTEeIbHOCTH pa3paboTaHa ¢ Y4eTOM PEKOMEHJAIMKA TMPUMEPHON MPOTpaMMBI
BOCIIUTAHMUS, YIUTHIBAET MICHUXOJIOTO-TIEAAarOrMueCKre 0COOEHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. TO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYaIONIYI0 U BOCIHUTATEIBHYIO
JEeSATENBHOCTD ME1arora, OPUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peaju3alliy MPOrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOI Mporpamme
BOCITUTAHUS;

— B BO3MOYXHOCTH KOMIUIEKTOBAHHUSI PAa3HOBO3PACTHBIX TPYII JJI OpraHu3aIuu
npo(OpPUEHTAIIMOHHONW  JEATEIbHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYEHHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax 3aHATHH IS I[IKOJHLHUKOB, O00ECIICUYNBAIOIINX
OOJIBIIIYI0O WX BOBJICUYCHHOCTh B COBMECTHYIO C TI€IarOTOM U JIPYTMMHU JI€TbMU
JEeSITENIbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEM,
KJIIOUYEBOE 3HAYEHUE KOTOPBIX JUJII BOCHUTAHUS TOJUYEPKUBAETCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
9TOOBl CONMPOBOXKJATh IMpolLecc Mpo(hecCHOHATbHOW OpUEHTAlMU  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTEIb MOXET JIOCTHYb, YBJIEKas YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTaHABIMBAasT  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[IpumepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHATHIO, OOCYKIEHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOHOIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
OOCYyIUTh OOBEKTBI, KOTOpblE YUYEHUK OyIeT UCClenoBaTb, COCTABUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yuYeHHKY POAHAIU3UPOBATH PE3YNITATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMPOIECCE 3allUThl MMM CBOMX pabOT B paMKax LIKOJIbHOW HAy4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTHU

Moayab «Kak ;KHBOTHbIE M PACTEHHS PUCIIOCAOIMBAIOTCS» (IBOJTIONMOHHAS
3K0J0THs) 5-6 Kiacchl (34 yaca)

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTPOCHHME >XUBBIX OpPraHU3MOB (CTpoeHHE KIeTKu). Bua, ocoOp —
OpraHu3M Kak efuHas cucrtema. Apantauuu (npucnocodbnenus). [lonstue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. MccienoBarenbckue padbotel «Bcee
(cuHUIBL, O€JIKH, OEpe3bl U T.]1.) OAUHAKOBBIE? DOTOKBECTY.

Orpanndenuss Mopdonoruueckux u (Qusnonornueckux amantanui. I[loyemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIBIIMMH, MAJIE€HbKUMH, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIETO
Kpash».

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

daxTopsl OKpyKarolel cpenbl (abuoTHueckue, OMOTUYECKUE, aHTPONOTEHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET,  BIIAXKHOCTb.
[Ipaktuueckoe 3ansitue «l{Ber u Temno» (KyOWKH JbAa B3BECUTh, OJIOXKHUTh B YaIIKU
[letpu Ha pa3HOLBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/[BukeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3aHstHe «Jlem tuiaBaeTr B Boje (aicOeprw,
3amep3aHue BoA0eMOB)». [IpakTudeckoe 3anstue «Jleg nmpu 3amep3aHun pacuIupsieTcs»
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJIEHHS]  JKUBBIX  OpPraHM3MOB K
abuotnueckum (aktopam. [IpucrnocoOieHuss K OCHOBHBIM aOMOTUYECKHM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «lllyba» (xkyOuwku baa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue « [ IMrMeHTh (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenu w3 QuiomactepoB». [Ipaktnueckoe 3anstue «Kax
’KUBOTHBIE MJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).

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

3. Bzaumooeiicmeus rcusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTH pa3BUTHA MEKBHUI0BBIX
B3auMooOTHOIIeHUH. KosBosonusi (XUUHUK-KEPTBA; Mapa3uT-XO035MH) OBOJIOLHUSA
cTpareruil oOsBanus nuim. ConuanbHOCTh. Bunbi-Becenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccnenoBarenbckas padbora «HabmiomeHust 3a B3aUMOOTHOIICHUSIMU



YKUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITBCKHUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

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

AnTponorenHsie (akropsl. [IpaBaa au, 4TO NEPBOOBITHBIE JIFOIN KUJIM B TADMOHUU
¢ npuponoi. OroMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHU. 3a4eM CracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aeyarb. KyJIbTypHbBIE pacTeHHS W WX JIHUKUE MPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. PazHOOOpa3ue KyJabTYpHBIX PACTEHUH U WX 3HAUYEHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccum u mupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHI B BallleM PETHOHEY.

HccnenoBarenbckas pabota «BiusHHEe aHTPONOTreHHBIX (PAKTOPOB HA Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem pernoHe — YyHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BaxkHEHINUX 000104eKk 3eMind. YTO Takoe «3KOJIOTMYECKHE
HUIIW» U KaKk OHU Qopmupytorcs? dopmupoBaHHE 3HaHMM MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEACHUECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUMbI. Pa3Burtue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «DKOJIOTMYECKWE HUIIM BOKPYr TeOs — ONMucaHHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HaOJIOICHUS.

Moayab «OcHOBBI pacTeHHeBOACTBa» /-8 Kiiacchl (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

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

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, COCTaBIEHUE TUIOTE3bI, 1EJIU U 3aJlad IKCIEPUMEHTA 10
BBIPAILIMBAHUIO PACTEHUl B KOHTpoJupyeMol cpene. KoHTposu, mNOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lmanupoBanue skcnepumenTa. OIlleHKa pe3ysibTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «®DakTopbl, BIMAONIME Ha MPOpacTaHHE
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHue TEXHOIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U MUKPO3EJIECHH



B KOHTPOJUPYEMBIX HMCKYCCTBEHHBIX ycloBuUsiX. COOp yCTaHOBKH MJisi BBIpAIlMBAaHUS
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuTaTenbHbIX
BeniecTB pacTeHusIMU. [IpakTudeckas pabora «CxeMbl TUTaTEIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MUKpoOOHOIOruYeckue. THIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MuHepalbHOE (KOpPHEBOE) IMUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIANA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoictBa. [IpocThie u
cinoxHueie ynobpenus. [Ipaktuueckass pabora «lIpaBuna cmemmBaHusi yaoOpeHHIN»
[Ipaktrnueckas padota «lluTaHue pacTeHUid: TEXHONOTUS IPUTOTOBIEHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpPY.

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

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T U €ro 3HAYEHUE B JKU3HU
pactennii. OpMBbI a30Ta U UX IPEBPALIEHUE B IIOYBE.

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

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIJIA3Mbl, Ha (PEpPMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBarenbHas poJib KalbliUs. Y4acTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
IIPOHUIIAEMOCTH.

3HayeHue MarHusi B MeTabojim3Me pacTeHuil. Maruuii B coctaBe XJjiopoduuia,
CXOJICTBO XJIOpO(MJUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COESMHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3allK KJIETKH,
y4acTUE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBneHus o poiid MHUKpPODJIEMEHTOB B MeTabOJIU3Me
pactrenuil. OCOOCHHOCTH TMOCTYIIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
aHTaroHM3M 3JIEMEHTOB TUTAHUSI PACTEHU.

PacturenpHas IuarHocTMKa W METOAbl MACHTU(UKAIIMM HEAOCTaTKa/U30bITKa
sneMeHToB nutanus. [IpakTnyeckas pabora «PacturenbHast TMarHOCTHUKA.

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



HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa MU HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETUUECKHE (MOp(aKTHHBI, peTapAaHThl, Ae(OJHaHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHI M OIEHKAa COCTOSHUS PacTEHHI.
CoBpeMeHHbIe ciocoObl MOHUTOpUHra. IIpakTudeckass padota «PUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEHHBbIE CIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BiusiHIE TeTepoayKkCHHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TUUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKkTapun: npaBuia U yCIOBHs pa3BeIeHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougeHnas Kyaiomypol, ux npUMeHeHUe 6 6bIPAUUCAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

Bonnas, nmecuanas M mo4yBeHHash KyJIbTypbl, UX NPHUMEHEHHUE B BBIPALIMBAHUHN
pactenuii. [IpoBeaenue Boabl B KOpHE U cTediie pactenui. [Ipaktuueckas padora
«KopHeBoe naBiieHUE.

Boaueiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHUIL (DaKTOphI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAUEHNE MEXaHU3MA PETYIISLUN UCTIAPEHUS BJIaru pacCTCHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusHuE yCIIOBUW COAEp:KaHMUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@DOTOCHMHTE3 — YHUKaJbHBII Tpouecc pacTteHud. TemHOBass W cBeToBasi (pasbl
¢dorocunTeza. 3HaueHue POTOCUHTE3A I KHUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHAJIbHAA  JMArHOCTUKA PACTEHHM 1O  aKTHMBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUAIOIINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH 1ipu  OECIIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[TpakTnueckas pabora «/[pIxaHne pacTeHunii: OLIEeHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHHI
Y IIJIOIOBY.

HccnenoBatenbckue paboTel: «Bnusaume cmocoOa BbeIpammBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbI BHECEHUS) Ha POCT U Pa3BUTHUS PA3JINYHBIX PACTECHUID.



6. Kynemypuoie pacmenus. Coepemennsie acnekmol cenexkyuu (20 uacos)

Kak denoBek crtan ucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUU
YeJI0BEKa U OJIOMAalllHMBaHuA pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOpPBIE JKHUBYT pAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPTaHU3MOB.
N3menunBocth. Bunbl usmenunBocTh. [lpaktuueckass pabora «MoaudukaroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHas normMa MosiexkyisipHoi 6nonoruu. TpaHCKpUIILHSL.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OyrepOpoje
(1106011 00BEKT W3 TpeAblayliel paboThl, TlIe W3MEHEHHE WHCTPYKIMU TMPUBEAET K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

DOddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYeCKoe pa3zHoobOpasme. UTo Takoe
reHOaHk? 3ayeM COXpaHATh I€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TCHETUYECKHUX PECYPCOB pacTeHHH (ex situ u in situ).

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

OcHoBHble MeTOabl cenekuuu. I['mbpunmzanusa. dopmbl ord6opa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIYYIICHUE YpPOKAHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abnotnueckuMm ¢akrtopam. [Ipakrrueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte nu xu3Hp B mpoOupke? BHOTEXHOJOrHs KYyJbTYPHBIX pPAaCTCHUM.
UccnenoBatenbckass pabota «BpelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BAThCS  PE3yJIbTaTaMH MPEABIAYIINX HKCIIEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JIJIsl PACTEHUM ).

Kak  genmoBexk  Moxer  momudummpoBath  pactenus?  ['eHeTmyeckoe
penaktupoBanue. COBpEeMEHHbIE  MOAXOABl W JOCTHXKEHHS  I€HETHYECKOIro
penaktupoBaHusi  pactenmit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (8 uacos)
HanzeMHubie U moa3emMHble opranbl pacteHuil. [lodber u BUgOM3MEHEHHBIN MOOer
pactenuii. CrtocoObl pa3MHOKEHUS PACTCHUH.
[TonsiThe 0 KayecTBe TMPOAYKTOB TWTaHusA. [IpoOreMbl KOHKYpEHIIUU
OTEYECTBEHHBIX NPOJYKTOB MUTAHUS C UMIIOPTHBIMHU. JIOTHCTHKA TOCTABKU U CPEJICTBA



COXpaHeHus mponaykToB mnuTaHus. llpaktuueckas pabora «llpenenbHO nomMycTHMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

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

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

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOOM OOpaTHOTO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

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

[lonsiTue OMOTEXHOJIOTMU. 3adyeM YEJIOBEKY OMOTEXHOJIOTMH, B UYEM HX
MIPEUMYILECTBO MEPEA XUMUUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IlpakTuueckass pabora «IIpumepbl HpUMeHEHUs OMOIOTHMYECKHUX
O0OBEKTOB B TBOEH KU3HI.

Coipbe a1 OMOCHHTE3a M OIIEHKAa €ro OMOJIOru4eckoil 1HeHHOCTH. OCHOBHBIE
MCTOYHHMKM YIJIepojaa, a3oTa, Qocdopa, MukposnemeHToB. HccnegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENBHBIX CpPEel, B TOM 4YHCIIEC BKIIOYAIOIMIHUX OHOCTUMYISATOPHI U JIPYyTrHe
AJIEMEHTHI YIIPABJICHUS U ONTUMU3ALIMN IPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMU3ALUU
NUTATEJBHBIX CPEN.

2. Muxkpoouonozus (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOu kieTku. Knaccudukanus O0akrepuit. Mopdomorus 6akrepuii. [Ipoctbie
U CJOXHbBIE METOJAbl OKpaluBaHus OakTepuil. Puznonorus OakTepuil: NHUTaHUE,
JIBIXaHue, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (IKCTpeMO(PUIBHOCTD,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OmpeneneHue (GopMbl MPEUIOKEHHBIX KYJIbTYp MHKPOOPTraHU3MOB,
UCIIONIB3YSl MpOCTOM MeToa okpacku» JlaboparopHas paborta «OrmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK peaKTHUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. PoOTOTpoPHBIE U XEMOTpO(dHBIE
Oaktepun. Kunernueckoe  omucaHue — Mmpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCHOHEHIMabHass ~ MojJenb  pocta. KunHetnka rulens  MUKpPOOPTaHU3MOB.
JIaGoparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HMCTOMIAIOIIETO  IITPHXAY.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTUKA BBIACICHHONW YHCTOM
KYJIbTYPBI: XapaKTePUCTHUKA KOJIOHUH, opMa OaKTEpHii, TUIT KIIETOYHOU CTEHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHass pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha Yallke 0e3 U C
noOaBiieHus aHTUOMOTUKOBY HccnemoBarenbckas pabora «llomck MuUKpoopraHU3MOB
o0JaaroMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOpraHusmamu. bakrtepun, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieneHrne MOJIOYHOKUCIIBIX OAKTEpUiA, UCCIIEIOBAHUE UX
AKTUBHOCTW.

Mukpoopranusmsl B arpoOUOTeXHOIOTHH. VICKyCCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ MuKpoopranuzmamu. HccnenoBatenbckas paboTta «Beijenenrne 6akTepuil MoJIe3HbIX
IUUT paCTCHUI.

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

[1necHeBbie rpUOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTopus HCHOIB30BaHMS
JPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUU BUHOIETUS U XJIeOOTEeUeHNUS,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. JlabopatopHast pabota «lloacuer kieTok Apoxxed B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOTO OpPOKEHUS: ITUIOBOTO
coupTa M YrieKkuciaoro rasa». IlomydeHue BTOPUYHBIX METAOOJIUTOB B JIPOXKAKAX.
Jpox:oku Kak MpoayIeHThl OnoToriuB. [lomydeHue 11eneBbix OEITKOB B IPOKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKEH U rprOOB, MMOUCKA
MUIIIEHEW (YHTUIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IpenapaTos.
JlaGopatropHass pabota «HaOmtoneHue  pa3MHOXKEHUSI  JPOMKIKEBBIX  KIIETOKY.
[Ipaktuueckass pabora «llomydyenune TBopora M kedupa Ha OCHOBE MOJIOUHOKHCIIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUIBI KBaca U UX XapaKTEPUCTHKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMBIE ISl MPOU3BOJACTBA KBACa.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHAINW3 PA3BUTHS OPOACGKEH B adpOOHBIX U
aHA’POOHBIX  ycioBUsX». [IpakThdeckas pabota «MeToabl OIICHKA CBOMCTB



XJIeOOTMeKapHbIX poicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3NKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJOTHYECKOW MPOAYKIMU (KBac, kedup, covip, xyied u
Tp.)».

Bogopocnu — mepcrekTUBHBIM OOBEKT [JIs MPOU3BOACTBA O€iKa W yrieBOJOB.
buoTtexHonornyeckue METOJbI OYUCTKH TBEPIBIX, XKHUAKHUX OTXOAOB U Ta3000pa3HBIX
0TX0JI0B mpou3BoACTB. CTouHble BOJBI. CXEMBI OYUCTKH. BHOPHUIBTPHI, a3pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnonp30BaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJl. MccienoBaTenbekas paboTa
«Bnusuue dpusznko-xuMuueckux Gpaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl u3menumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kiertok. Permmukanus JJHK. OcHoBHast torma MosekyisipHoi ononoruu. TpaHCKpUIILIKSL.
Tpancnsuusa. Myrauuu. [Ipaktuyeckas pabora «I'éH — HHCTPYKIUS 1O COOPKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytaius Ha OytepOpoje
(yr060¥ O0BEKT W3 MpedblayIIei padoThl, Te M3MEHEHHWE WHCTPYKIIMH TMPUBENET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

[TosoxkeHue BUPyCcOB B CUCTEME OpraHM4ecKoro Mupa. CTpykTypa U XUMHYECKHMA
coctraB BupycoB. Kiaccudukanus supycoB. Pempoaykius BupycoB. IIpocMotp
JOKYMEHTAJIBHOTO (PUiibMa O BUpYcCaXx.

Bupycs - Bo30yauTenu nHpexkunoHHbix 6oae3neit. OnkoBupychl. bakrepuodaru:
CTpOCHHE, CBOWCTBA, mnpumeHeHue. lIpaktuueckas pabora. «MeToa pa3BeACHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue metoapr 60pHOBI ¢ BUpyCaMH.

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

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[Ipaktuueckass pabora «DHIOHYKIJIEa3bl pecTpUKUUU (padoTa C HYKICOTHAHBIMU
MOCIIEA0BATEIBHOCTIMU Ha Oymare)».

buortexnonornu npoaykiuu O0eakoB B OakTepUadbHBIX KyJIbTypax. JlocTikeHus
TeHHON MH)XXKEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OakTepuil W apxei.



[TpakTrdaeckas pabora «I'eHrble HOXHHLBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas! nosyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpant Ha co31aHue
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE AKCIEPUMEHTAX
M0 IOMECTUKAIINK KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka benseBa). Jluckyccus «JloMectukarusi, Bce JIM PACTEHHsS] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSIOM C YEJIOBEKOM UM OJIOMAlTHUBAIOTCSI? MOXHO 1M CUMTATh
TapakaHa 0JIOMAlTHEHHBIM >KUBOTHBIM 7).

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

OcHoOBHbIE 00JIE3HM >KUBOTHBIX M POJIb MATOIN€HHBIX MHMKPOOPTaHU3MOB U
apa3uToB B PA3BUTUH 3a00JICBAaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M0OOYHOE (OTPUIIATENFHOE) BO3ICUCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; 1€ M 3aJa4yd BETEPUHAPUU. BUOTEXHOJOTHUS KOPMOBBIX IpenapaToB.
[Ipaktuueckas pabora «CocTaBieHue palioHa MUTAaHUS )KUBOTHOTO, pacyeT pacxo/ioB
Ha coaepxkaHue». HMccnenoBatenbckas pabora «OleHKa KadyecTBa MOJIOYHOMU
MPOAYKITUN.

8. Buomexnonocuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckuM (paktopam. Ilpaktudeckas padora «BripammBaem ropox. Kak nposectu
CKpELIMBaHUE y TOpOXay.

OCHOBHBIE TMOJXOJbI CEJEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX pacTEHUH,
['mbpunuzanus, oOTHaJeHHAs TUOpUAM3aLUs, HCKYCCTBEHHBIM OTOOp, TE€TEpO3HuC,
TpaHchopMalMsi, MyTareHe3, FeHETHUYEeCKOe peaakTupoBaHue). Vcropus cenexkuuu B
Poccun n mupe, ucTopusi pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYeCcKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUi. ArpoOakTepuaibHas TpaHnchopMarius:
Ti-ruazMup. I'enbl T-JTHK. MoJekynspHO-TEHETUUECKUE MEXaHU3MBI
TpaHchopmanmu. ['eHeTndeckoe pemaktupoBaHue. CoOBpeMEHHbIE TMOAXOAbI U
JOCTHXKEHUSI TEHETUYECKOTO peakTUpoBaHusl pactenuid. [Ipaktuyeckas padora
«I"eHOMHBIC HOKHHILIBI (MOAeaupoBanue padotel cuctembel CRISP-Cas).

Ectp nmu xwu3Hp B 1poOupke? DBHOTEXHOJOTHS KYJbTYPHBIX PaCTEHUU.



UccnenoBatenbckas pabora «BelpammBanue pacTeHuii B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIIMX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

Moayab «MoJiekyasipHble 0CHOBBI (U3H0J0TUM U Gapmakogorum» 9 Kiace
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

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

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
coJepkaHue B mpoaykrax nutanus. Ca2+ - cBs3blBarolue OENKH, JAETIOHUPOBAHUE
KQJIBLIUSA, PEryJIsAlUsa YPOBHS KajbLMs B OpraHu3Me: FOPMOHBI IIO4eK. Mg — cTpoeHue
xjopoduiia, €ro akTUBaIMs COJIHEUHON SHEPTUEH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJAX COAEpP)KATCs, BbINOJHsAEMAas (DyHKIUS,
COZIEpKaHUE B MpOoAyKTax nuTtanus. [locmencTBus nepeno3npoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUIBI COEOUHEHMH kene3a. ['eMonpoTenHbl, T'€MOLUaHUH,
muToxpombl. CU — ycBoeHME M TpaHCHOpT Menu. benku, conepkamue Menb.
[TaTonornyeckue cuHapoMbel MeHke U BuibcoHa, cBsi3aHHBIE ¢ META0O0JIM3MOM MEJIH.

Tokcuunble sneMeHThl llepuoanueckor cuCTEeMbl Ui OpraHu3Ma. BiusiHue
HEJIOCTaTKa MAaKpO ¥ MUKPOXJIEMEHTOB Ha KUBbIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPODJIEMEHTOB WM BUTAMUHOB B IUILIEBBIX ITPOTYKTaX»

Kupsl. 3a0oneBaHus YeI0BEKa, CBI3aHHBIE C HAPYIICHUSIMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBoasl. 3aboseBaHUsl uYeJIOBEKa, CBS3aHHBbIE C HApPYLIECHUSIMHU YIIJIEBOAHOIO
obmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3a00yieBaHuUs Y€I0BEKA, CBI3aHHbIE C HAPYUICHUSIMHU OEJIKOBOTO
oOmena. @ynkiuu 0enkoB. epmentsl. Mexanusm aeiictBusi. Kiacesl pepMeHTaTUBHBIX
peakuuii. Kodepmentsl. [lpaktuueckoe 3ansitue «KadecTBEHHbIE peakIUu Ha
opraHudeckue MoJiekynbel». IIpaktuueckoe 3ansrue «JleHatypamusi  OEJIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BurtaMuHbI )KUpPOPACTBOPUMBIE, BOAOpAacTBOpUMBIE. [IpeBpalienue BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'muxonus. Hukn KpeOca. Lenb nmepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KHUCIOT.
Karabanusm amuHokucnor. ['moxkoHeoreHe3. CHHTE3 yYIJIeBOJOB, OEJIKOB, >XKHUPOB.
Merabonutuueckue 3aboneBanus. I[lpaktuueckoe 3ansarue «Pemenue 3amay  Ha
DHEPTETUYECKHUN OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuuu MemOpaH. Buapsl TpaHcnopTa B KJIETKY.



MemOpannbsie opraHouabpl. 3a0oneBaHHUS CBsI3aHHBIE C HapylIeHHEM paboThI
MEMOpaHHBIX OpraHeyl, OOJIe3HH HAKOIUICHHA. THIBl KOHTAKTOB MEXIY KJIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIg 370pOBbsi opraHusma. l[Ipaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

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

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boigenenune JIHK w3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoisio
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

Marpuunbie cuHTE3bl. Perummkanuss — OCHOBa KIJIETOYHOIrO nejieHus. [IpuHIuUIbI
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padota «I 1P (Mmonens amrndukaius Ha Oymare)y.

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

Tpanckpunims. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enetnueckuit koa. Ilpaktuueckas pabora «PerieHue 3amady Ha TE€HETUYECKUI
ko Tpancmsus. [lpaktudeckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoma BUPYCOB IIpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
UccnenoBarenbckas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OAKTEPHiD»

Opranuzaiusi TeHOMa 3yKapuoT I['eHomHOe pepaktupoBaHue. IIpakThueckas
pabora «PaboTa B COBPEMEHHBIX T€HETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaIn3a MociIe0BaTEIbHOCTEN T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpuHITMIIBEI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOiust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHbl n 6enku nepBoit daszsl buorpanchopmaruu. [yt BeIBEACHUS JTEKapCTB
U3 OpraHu3ma. OKCKpeuuss W OiauMuHanus. [eHsl u  Oenku  BTOpod  (assl
ouotpanchopmanuu. PapmakoguHamuka. [71aBHOe W TOOOUYHOE, PE30POTHBHOE U
MECTHOE, IPAMOE, HEMPsIMOe U pedIeKTOpHOE IeHCTBHE.

Bunbr B3aumopeinctBus jekapctB. CUHEPru3M M aHTaroHU3M IPU COBMECTHOM



JNENCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJIbl, KATAIMTUYECKUE U colpsikeHHbIe ¢ (G-OekamMu; BHYTPUKIETOUYHBIC:
LUTOIUIA3MAaTUYECKUE U AJIepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOIEUCTBHUSL.
CenekTHBHOCTh (M30MPATETLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbIli  MeXaHU3M JedcTBUS HW  (papmakojoruueckue CBoHcTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
@apMaKkoJIOTUYECKasl ~ PEryiisiius  aKTUBHOCTH  aJIpEHEPrMYEeCKOro  CHHarca.
AJIpEHOMUMETHKH, aJIPEHOOI0OKATOPbI, cuMNaToIUTUKU. [IpakTdeckas padbora
«BnusHMe afpeHavHa Ha cepJieuHbIe COKpalleHus (IporpaMMHOE 00ECIICUEHUE)».

MonekynsipHas (papmakojgorusi aHTHUAJUIEPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pEeLeNnTOophl: THUIIBI, MOJIEKYJsApHas opranu3zanus. CtabwimzaTopbl MEeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUITOKEHUS IEUCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIHUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
uMMyHUTeTa. DPapMaAKOJIOTUYECKAsT XapaKTEPUCTHUKA HWHTEPICUKUHOB: IOJIyYEHHUE,
MEXaHM3M JIeicTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3NOIOTHH OCTPO(A30BOrO OTBETA,
Meauanus BocralieHusl. MONIeKyIIpHbIN MEXaHU3M MTPOTUBOBOCIAIUTEILHOTO ICUCTBUS
CIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEJICTB.
[Ipaktuueckas pabota «I ucTonornyecKkre mpenapaTbl UIMMYHHOU CHUCTEMBD.

[TonsTHe 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbl 1 HEPBHBIN HAPKO3.
dapMakoJOruyecKass XapakTepUCTUKA OTACIbHBIX TPYIIl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS Ha IEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

®dusnonornyeckuii coH; ¢daspl cHa. Buasl Hapymenuit cHa Ilonsitue o
MEJIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipernapartax (TMIMHOTHKAX ).

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

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUEC HA (YHKIHUIO DSKCTPAUpPaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, AJI]PEHO- U TUCTAMHUHOBBIE PEIENITOPHI, UX JEHCTBUE Ha
KJIICTOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHuman-
3aBHUCUMBIC HATPUEBBIC KAaHATBI KAaK MUIIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITNAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdota «Kapra osxcmpeccun A0(paMHUHOBBIX H  CEPOTOHHHOBBIX
penenTopoB B Mo3re MbIei». MccnenoBarenbckas padora «lloBeneHuecke TeCThl Ha



peiOkax Danio rario. Csetrno-temHas kamepa». FccinenoBarenbckas pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE TI0JIe». MccnenoBaTenbekast
pabota «IToBeneHuyeckue TecThl Ha peIOKax Danio rario. CraitHoe oBeIEHUEY.

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

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBeie kucnoTel. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK w3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Ompenenenne kadecrBa mnpenapatoB JHK ¢ mnomomnsro
ceKTpopoTOMETpUn» (IIPU HAITUYUU 000PYAOBaAHUS).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Ipaktuueckas padbora «PernukaTuBHas MalluHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «I 1P (Mmonens amrndukaius Ha Oymare)y.

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

Tpanckpunuus. [Ipaktuueckas padora «Cuina mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancmsus. [lpaktuueckas padora «DonauHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HUX
JNEUCTBUSL.

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

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

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

OT reHa K npu3HaKy: Kak packpacuTh koTa. Uto Takoe npusHak? [lyThs oT reHa o
npuzHaka. Myrtaiuu. Aunenu. ['eTepo3urorsl M TOMO3UTOTHL. JIOMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amienn». HccienoBaTenbCKHl  MPOEKT
Myrtarennsie (GaKTOPBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku moHMMaroT, Kakue TeHbl I0JKHBI padoTath. PonieBas urpa «Cynbp0a KIeTKn».
I'ensi-nepexmouatenu. [IpakTuueckoe 3aanue « AITOPUTMBI AJIs KIIETOK.

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



MpU3HaKa BO BTOpOM nokoJjieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiens: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HAKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkaeHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopelictBue reHoB. AluienbHOE W HeawienbHoe. [Ipaktudeckoe 3aHsTHE
«BzanmoiericTBYS reHOB (MOJIETUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKu. Biusiaue gaxtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanune «HacnenoBanue, cuersieHHoe ¢ mojom». [Ipobrema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIUH. Tpex1BETHbIE KOIIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeuaeMocTh
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCcKuii OPOEKT  «AHaIU3
TeHETUYECKOM CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BBIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaitnOepra. YucieHHOCTh
nonyysiuu.  PoneBass urpa  «Oddexkt ocHoBarens». PomeBas wurpa  «Oddekt
OyThUIOUHOTO TropJbimiKkay. Jlpeld renoB. Myramuu. HecnyualiHoe CKpelllUBaHUE.
N3onsuus.

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

MoaudukanronHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue paboTel « MoaupukanoHHas
W3MEHYMBOCTh PACTEHHUM B MPEJIEIIaX BALIETO MECTA )KUTEIbCTBAY.

HacnenoBanne KOJIMYECTBEHHBIX NPU3HAKOB. KoIMyecTBEHHbIE TMPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiment Haciaegyemoctu npusnaka. OTBeT Ha
ot6op. Ilomck reHOB KOJMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

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

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOpPOITUMUY» TPU3HAKAMU ISl 4eloBeKa. [IeHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomait iBanosuu BaBwiioB. Cenekuusi. KomOuHanyonHass U THOpUAHAS CEJICKIIHS.
I'eteposuc. Ilpaktnueckoe 3amanue «l'OMOJOrMYECKUE psiAbl  HACIEICTBEHHOU
U3MEHYUBOCTH.

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



reabl. Kommekuum reHeTHuecKux  pecypcoB  pacteHuil. IlpakTukym — w/mnum
HCCIICIOBATEIILCKHIA TIPOEKT «MeToJIbl KYJIBTHBHpPOBAHHUS IN VItr0 i coxXpaHeHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue ILEHTpHI B Halied cTpaHe. ['ne 3aHUMArOTCd TEHETUKOW |
T€HOMMKOM 11 HY>K]I CEJIbCKOTO XO3sIICTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOMH JEATEJIBHOCTH

3aHATHA B paMKax I[pPOrpaMMbl HaIpaBJIE€Hbl Ha OO0ECIEUEHUE JOCTUKEHMS
IIKOJIBHUKAMU  CICAYIOIIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  NPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTAThI:

B cgepe epadsicoanckozo eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM JIESITENBHOCTH IIPU BBIIIOJIHEHUHN UCCIECAOBAHUN U IIPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO U B3aWMOIIOMOIIY.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTaBJIAIOIIEH KYJIBTYpPbI, TOPIOCTh 3a BKJIAJ POCCUHCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cghepe Oyxosno-npaecmeennozco 6ocnumanus: TOTOBHOCTb OLICHUBATh
IIOBEICHUE M TOCTYNKH C IO3MLIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJbTYpPbI; IOHUMAHUE 3HAYUMOCTH HPABCTBEHHOTO ACIEKTA ACATEIBHOCTH YEJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgpepe scmemuueckoco 6ocnumanus: TOHMUMAaHHUE PpONM OHOJOTHH B
(OpMHPOBAHUYU ICTETUUECKON KYJIbTYpPbl JUUHOCTH.

B cghepe ¢uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O O1A20NOAYYUA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 370POBBIM 00pa3 *KU3HHU (370pOBOE MUTAHUE, COOMIOACHNE TUTHEHUYECKUX
IpaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXKUM 3aHIATHH U OT/bIXa, peryisipHas puznyeckas
aKTUBHOCTD); OCO3HAHME MOCIIEACTBUNA U HEMPUSITUE BPEIHBIX MPUBBIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa aiusi (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJieHHE COOCTBEHHBIM 3MOLIMOHATBHBIM COCTOSIHUEM.

B cipepe mpyooeozo eocnumanus: akTUBHOE Y4acTHE B PELIEHUM MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpOQeccHil, CBA3aHHBIX C
Ouosoruei.

B cgepe skonocuueckozo 6ocnumanus:  OpUEHTALUsl Ha IPUMEHEHHE
OMOJIOTMYECKUX 3HAHUN TIPU PEILIEHUHU 33]1a4 B 00J1aCTH OKPY>KaIOIIEH Cpeibl; 0OCO3HAHUE
AKOJIOTMYECKUX MPOOJIEM U MyTeH UX PElIeHUs; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOM
NEATEIbHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH.

B cgepe nonmumanus yemnocmu HayyHo20 NO3HAHUA:! OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKA C MPUPOJHOM M COLMAIBHOU CPENOH;



MOHMMAHHE POJIM OMOJIOTUYECKON HAayKu B (POPMUPOBAHUU HAYYHOTO MHPOBO33PECHHS,;
pa3BUTHE HAYYHOU JIOOO3HATENHHOCTH, MHTEpEca K OMOJIOTMYEeCKONW HayKe, HaBBIKOB
UCCIIEA0BATEIBCKOMN NESITEIbHOCTH.

B cgpepe acanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLIEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELICHUS
(MHAMBUAYaJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBHUSAX HAa OCHOBAaHUM aHAIM3A
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
HA OCHOBAHMM 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTBUIMU.
ba3oBbl€ JIOTHYECKHE JIEUCTBUS:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKKA OHUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® VYCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS A1 OOOOLIEHUS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOICHUAX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh TNPUYMHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIIOJIb30BAHUEM ACAYKTHUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C YU4ETOM CaMOCTOATENIbHO BbIJICIEHHBIX KPUTEPHUEB).

bazoBble nccenoBaTebekue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

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

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

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTHYECKHU JKCIIEPUMEHT, HEOOJIBIIOE HCCIENOBAaHUE IO YCTAaHOBIICHHUIO
0COOEHHOCTEM Onosornyeckoro 00bekTa (mpoiecca) u3yueHus,

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



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3WPOBATH BO3MOXKHOE JAJIbHEHIIIee pa3BUTHE OMOJOTHIECKUX MPOIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
OMOJIOTUYECKOM HMH(POPMALMM WM JAHHBIX W3 HCTOYHHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOJITBEPKAAIOIINE UM ONPOBEPTAIOIIUE OJHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHU HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOU
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMUECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpeJCTBa OOIICHMS, IIOHUMATh 3HAYCHHUC
COITMAJIBHBIX 3HAKOB, 3HAaTh M PAcHO3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHUMAaTh HAMEPCHHSI JPYTUX, TMPOSBISATh YBAXKUTEIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMaJiora W/WiIH TUCKYCCHUH 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK1aeMOn
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIcHue
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHAiora,
OoOHapy>KUBaTh PA3IMYUS U CXOJCTBO TO3UITUH;

nyOJUYHO TIPEJCTABIIATh PE3yJbTAaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIeprMEHTa, HCCIICIOBAHUS, TIPOCKTA);



® CaMOCTOSITEBHO BBIOUPATh (POPMAT BBICTYIUUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

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

e yMeThb 00001aTh MHEHUS HECKOJBKHX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsTh CBOIO poJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJadyd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBATh B TPYMHITOBBIX
dbopmax paboTsl (00CYkIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJaga B OOMMN MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a/]a4e€l U BKJIAJl KAXKJIOr0 YJIEHA KOMAHbI B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJUICKTA IIKOJbHUKOB.

B ceepe oenadenus ynueepcanvHoiMu yueOHLIMU PeYISIMUBHLIMU OCUCTNGUMUL:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpHEHTHUPOBATHCS B PA3IMUYHBIX MOAXO0AX MPUHITHS PEelIeHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYTIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM pEIICHHS 3aJadd (MU €ro 4acTh),
BBIOMpATh CMOCOO peleHuss Yy4eOHOW OMOJOTUYECKOW 3amadu C  y4ETOM
UMEIOLUXCA PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBJIAITh IUIAaH JAEWCTBMM (IUIaH pealu3allid HaMEYEeHHOIOo allropuTMa
pellIeHNns1), KOPPEKTUPOBATh MPEIJIOKEHHBIM aNropuT™M ¢ Y4ETOM IOJYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJiaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4eOHOM OMONIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nanyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH ITPUYHMHBI YMOILINIA;

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

pPEryanupoBaTh crioco0 BbIPAXKEHHS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUus coOoii,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpETEeHHE OMbITa UCTOJIB30BAHUS METOJ0B OMOJOTHYECKON HAYKH C LIEJBIO

U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrUE YMEHUS UHTETPUPOBATH OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATH ~ NPUYMHHO-CJICAICTBCHHBIC  CBS3H, IPOBOJWUTH  KAYeCTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYE€HHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOU 1eNu: GOpMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUs, BBHIOMPATH AJCKBAaTHO ITOCTABJICHHOW MG METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmupoBaHME  HWHTEpeca K  YIIyOJCHWIO  OMOJIOTHUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U NMPOodeCCHOHAIbHAS OPUEHTAIIMS) U BRIOOPY OUOJIOTUH
KaK Ipo(UILHOTO MpeAMETa Ha CTYIIEHU CPEIHET0 MOJTHOT0 00pa3oBaHus [ Oyayiien
npodeccuoHanbHON N1eATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJEHUE HaBbBIKaMH paboOTBl ¢ uWH(pOpMaIueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWArpamMMm, MOJENeH, H300paKEHUN), KPUTHYECKOrO aHau3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE HHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMHU JAPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha YpOBHE CpelHero oOiiero oOpa3oBaHus g Oymaymien
poheCCUOHAIBHOM  ACSTEILHOCTH B 00JIaCTM  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, THIICBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpe/bl, BIUSIONIUX Ha Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

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

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peall3allid  HaCJICICTBEHHOMN
uH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU MOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUH — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
UX TUArHOCTUKU U JICUEHUS;



— (opMupoBaHue yMEHUS HCIIONIB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIUYCCKUI
S3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATHUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHOH OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000HEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpPAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

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

OrpannueHus
MOpP(hOIOTUUECKUX U
(PU3HOJOTMYECKUX aJANTALMM.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MAJICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD
IIKOJbHIUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bun, ocoOb — opranusm kak Ooenku, Oepe3bl W T.1.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «Cocramsiem KHHTY

pPEKOPAOB  pacTeHHH U
YKUBOTHBIX HAIIETO KpPasi».

2. Bausinue
OKPpYXKaKoLIen
cpeabl HA )KUBbIE
opranu3mbi (12 4)

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«1IBet u Temno» (KyOuku
JIbJ1a B3BECHUTh, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacrasii).

IIpakTrueckoe 3aHaTue
«Yro pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsATHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHUE pacTBOPOB 110
LBETKY.

[IpakTHueckoe 3aHaTue
«Jlen nmaBaeT B Boae
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen ipu 3amep3aHuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHal, B3BECUTB).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCIEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopaeinicTBus
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHSA
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siuH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MMULIH.
CounanpHOCTh. Bub-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

HUccnenosarennckas
pabota «Habnronenus 3a
B3aMMOOTHOIIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUHM ITHILN
(KOPMYIIKH JUIsl ITUIL, JJIsI
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX). BeO-
KaMephbD».
HccnenoBartenabckas
pabora
«PacnpocTpanenue
BHUI0B-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH




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

AHTponoreHHsie (hakTopBbI.
IIpaBaa mu, yTO NEPBOOBITHBIE
JIOAM KUK B TAPMOHUHM C
npupo10il. OJOMaITHUBAaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [ouemy
Ba)XHO UX COXPAHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBegHUKU Poccuu u mupa.

[IpakTuueckas padborta
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlIEM PETUOHEY.
Uccnenosarenbckas
pabota «Bnusinue
AHTPOIIOTeHHBIX (AaKTOPOB
Ha pa3BUTHE PACTEHUN B
ropojie/HaceIeHHOM
IYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Bamem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe
3HaHUU 110 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butne u cMeHbI
PaCTUTEIIBHBIX COOOIIECTB.

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

MoayJb «OCHOBBI pac

TeHHeBOJACTBa» 7-8 Kiracchl (68 yacoB)

Tembl

OcHoBHOe coaep:xaHue

JleATeILHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO
2 v)

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUAX 3HAHHUUN
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTuueckas pabora
«bouka JIubuxa.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMU. Be1OOp TeMBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHMUE SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOTO BhIpAIBaHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTrnueckas padora
«CO0p yCTaHOBKH IS
BBbIpAlIMBaHUs PAaCTECHHUH B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

Bopa. PactBop. BeITskKa.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib xumuueckux
3JIEMEHTOB B MUTAHUU PACTEHUI.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHogornyeckue. Tumsl
NIMTaHMs pacTeHU. Bo3nymHoe
1 MUHEpaJbHOE (KOPHEBOE)
MUTAaHUE pacTeHul. TpaHncnopT
MUTATEJIbHBIX BEILIECTB
pPACTEHUM: BOCXOIAIINN U
HUCXOISIUN TOK. BaxkHenue
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, UX
cBoucTBa. [IpocTeie U ClnoXKHbBIE
ya00peHus.

Poct u pazButue pacreHuii:
ATanbl OHTOreHe3a, (PakTopsl,
BIIMSAIOLIME HA POCT PACTECHUIA:
CBET, I'yCTOTA M0CAI0K, IUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTATENbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH 715t
IIUTATEIBHBIX PACTBOPOBY.
[Tpaktrueckas paborta
«ITpaBuna cMemmBaHus
yI0OpEeHMIN»
[TpakTuueckas padbora
«IIutanne pacreHnii:
TEXHOJIOTHSI
IPUTOTOBJICHHUS
NIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[TpakTrueckas paborta
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN.
[Tpaktrnueckas padbora
«PacturenbHas
JTMArHOCTUKA.
Hccnenosatenbekast
pabota «Or1eHka
COCTOSTHUS] KOMHATHBIX
pacTeHuH, paCTEHUHN HA
IIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpallleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
Ipolieccax cCaMOpEryJIsIIUU.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO CIMHCTBA
OpraHuYeCcKOTO MUpA.

Cepa u ero OCHOBHbIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MHUKPODJIEMEHTOB B
MeTaboIM3Me pacTECHUIA.
Oco0eHHOCTH OCTYTUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CHHepru3M 1 aHTaroHu3M

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




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

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

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
NHrnbuTopsl pocta pacTeHUI:
1. mpupoanbie (abciu3oBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKUE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHUHTA.

3amura pacTeHU OT
BPEIOUTENIEN: OCHOBBI
o6uomeTona.

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

UccnenoBarenbckas
pabota «Bnusinue
reTepoaykCcHHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX
YCIIOBHUSIX) Pa3IMYHBIX
pacTeHu».

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

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

Bojanas, necuanas 1 moYBEHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIUBAHUM PACTEHUMU.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

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

DOTOCUHTE3 — YHUKAJIBHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocuHTE3A.
3HadyeHue porocuHTE3a IS
KUBBIX Opranu3mMoB. DakTopsl
pocTa pacTeHUM: BO3IyX U
aspauus. [logzeMHoe npIxaHue
pacTEHU: COCTAB MOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[TpakTrueckas padorta
«IIpuroroBnenne
npenapara yCTbHULl
METOJOM CJENKA.
HUccaenoBaTenbckue
paboTsl «Bnusiaue
YCJIOBUM COAEPKAHUS
pacTeHn Ha KOJIMYECTBO
YCTBUIL.

[IpakTuueckas padorta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 11O
AKTUBHOCTH
XJIOPOILIACTOBY.
Uccnenoarenbckas
pabota «OnpeneneHue
xjopodusna A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

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

[IpakTrnueckas padora
«Anpanus, CO;, u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IJI0JIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpeMeHHbIC

ACMEKThI CeJIeKIHU
(20 a)

Kak yenoBek cTai ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBWIM3AIUM YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHH.
JomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKMUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICACTBEHHOCTH U
n3MeHUYnBOCTU. HyKkenHOBbIE
KHCIOTHL. JIokanu3anus
FEHETUYECKOTO MaTepuasa B
KJIETKE. JleJleHne KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

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

Juckyceus
«JloMecTukanus, Bce JIu
pacTeHus U )KHBOTHBIE,
KOTOPBIE )KUBYT PSIAOM C
YEJIOBEKOM UM
OJIOMAIIIHUBAKOTCS ?
MO3KHO 11 CUUTaTh
TapakaHa 0JIOMalllHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbora
«MoaubukanmoHHas
U3MECHYHUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JIEPEBA)».

[IpakTuueckas padorta
«I'eH — uHCTpyKIMs 110
cOopke KIIeTKu (Ha oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas paborta
«Myrarus Ha 6yTepOpoje
(J1r060i 00BEKT U3
npenbIayien padboTsl, Tie
U3MEHEHUE UHCTPYKLIUU
IPUBEAET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




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

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKINU: YIIy4IIEeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH PACTECHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MOXHO BOCHOJIB30BaThCs
pe3ynbTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas padorta
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMITIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoayKuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAILICHHOM
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KayeCTBA pAaCTUTEIILHON
MPOIYKIIMN: XPAHCHHUE U
COXPaHHOCTb
MUTATEIbHBIX BELIECTB
(Mo mocTynmHOMY
000py/I0BaHUIO).
Hccnenosarenbckas




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

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

TeMmbl

OcHoOBHOE coaepxaHue

JlesiTEILHOCTD
IIKOJIbHUKOB

Tema 1.

buorexHoJsiorus
4 9)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX MPEUMYIIECTBO Mepe]
XUMUYCCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH yTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIIBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIUH TTPOIIECCOB
onocunresa. Metoanl
ONTHUMH3AINY TUTATEIBHBIX CPE]I.

[IpakTuyeckas padota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOEH
JKU3HI.

Tema 2.

Muxkpo0uosi0orus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanus 6axreputii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOXKHBIC METOIbI OKPAIITUBAHHUS
Oakrepuil. Dusnonorust OakTepuii:
NUTaHUE, AbIXaHUE, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTpeMODUIBHOCT,
O0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTtuka.
JlaGoparopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
MPEIOKEHHBIX
KYJIBTYD
MUKpPOOPraHU3MOB,
UCIIOJIb3YsI MPOCTOM
METOJ1 OKPACKI.
JlaGoparopHas padoTa
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpOoQHBIC OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsle OakTepun. YyMHast
majoyka v YepHasi CMepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
Hcropust 60pbOBI C
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpYyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunetnueckoe
omnrcaHre OMOCUHTE3a ITPOTYKTOB
MUKpOOpraHu3Mamu. bakrepun,
KOTOPBIE MOTYT pa3jiarath
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOITUAITIN
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOW CTEHKH
METOJ/IOM OKpallIuBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTHUBOB).
JlabopaTopHas pabota
«IIpuroTtoBrenue
IPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaKTEpHII».
JlabopaTtopHas pabota
«IToceB cMbIBa C pyK Ha
yaku [letpm».
JlaGoparopHas paboTa
«Bplenenue yucTou
KyJbTYPhI OaKTEpUH.
Meton pa3BeacHUN.
MeToa UCTOIAOIIETO
HITPUXAY.
JlaGopatopHas paboTa
«Mopdonoruueckas
XapaKkTepUCTUKA
BBIJICJICHHOM YMCTOM
KYJBTYPBI:
XapaKkTepUCTUKA
KoJIOHUH, (hopma
OakTepuii, TUII
KJICTOYHOU CTEHKN.
JlaGoparopHas padboTa
«CpaBHeHue pocTa
MHUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
n00aBICHUS
AHTUOMOTHUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
UccnenoBatenbckas
pabora «Beinenenue
MOJIOYHOKHUCIIBIX
OakTepuid,
UCCIIEIOBAHUE UX




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEXHOJIOTHHU
(I1ecHeBbIe TPUOBI,
AP OAIKM,
Bogopocian) (12 u)

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonorum BUHOACIUS U
XJ1€00IICUCHHS,
CIIeIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabosIu3M IPOXIKEN.
Peakuust cnupToBOro OpOXKEHUS.
[Tomy4yeHue BTOpUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tony4yeHue 11e1eBbIX OCIIKOB B
JPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O Pa3MHOXKEHHUS Y
OPOXOKEN, 3HAUCHUE U3YUCHUS
MUTO3a U IIUTOKKUHE3a JJIS
ONTUMU3ALMHU [TPOLECCOB
KyJTbTHBHPOBAHUS IPOKIKEBBIX
IITAMMOB, IOHUMaHUS TPUIHH
MaTOr€HHOCTH JAPOAKEN U TpUOOB,
MIOVICKA MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
pemnaparos.

Bonopocnu — nnepcnieKTUBHBIN
00BEKT sl MPOU3BOJICTBA OeKa U
yTJIeBOJI0B. bruotexHomornueckue
METOJIbl OYHUCTKH TBEP/IBIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJIbI. CXEMBbI OUHCTKH.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIN W U BXOJSLIUE B HETO
MUKpOOpraHu3Msbl. Vcrnosb3oBanue
BOJIOPOCJIEN B OYMCTKE CTOYHBIX
BOJI.

JlabopaTtopHas pabota
«IToncuer kneTok
JPOXKEHN B KaMepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpO>KEHUSI: ITHIIOBOTO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
Pa3MHOXKEHUS
TIPOYKIKEBBIX KIICTOKY.
[IpakTuueckas paborta
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[TpakTruueckas paborta
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTEPUCTHKA»
«Apoxxu n
MOJIOUHOKHCITBIE
OakTepuu,
PUMEHSEMBIC JIJIS
IPOU3BOJICTBA KBACay.
[Tpaktrueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[Tpaktruueckas paborta
«MeTobl OLICHKU
CBOMCTB
XJ1€00TEeKapHBIX
TIPOKIKEM.
OcoOennoctu
pUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
kedup, coIp, Xj1ed 1
TIp.)».
Uccnenosarensckas
pabora «Bnusiue
(U3UKO-XUMUYECKHUX
(bakTopoB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
undopmamus (8 4)

HacnencTBeHHOCTE U
W3MEHYHUBOCTh — OCHOBHBIEC
CBOWCTBA KMBBIX OPTaHU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[eieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpaunckpunuus. TpaHcisauus.
Myrauumu.

[IpakTuueckas padora
«MoaudukamoHHast
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OJIHOTO
JIEpeBa)».
[TpakTruueckas paborta
«I'eH — mHCTpYKIHS MO
cOopKe KJIEeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[TpakTuueckas padbora
«MyTtanus Ha
oyTepopoe (mroboit
00BEKT U3 MPEIbIAYIICH
paboThI, IIe U3BMEHEHNE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | opranndyeckoro mupa. CTpykTypa v | JOKYMEHTaJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. dbunbpMa 0 BUpycax.
Knaccudukanust BUpycos. [IpakTuueckas pabdora.

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

«Meton pa3BenecHUIN.
[IpakTuueckas paboTa.
«TurpoBanue
OaxkTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas padborta

HHKEHepus U Bexkropa. Cneriududeckue «HJIOHYKJIEa3hbl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIE0BATEILHOCTIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHU U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cucrtema «I"eHHBIC HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHNE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
*KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNOMECTHUKALNN )KAUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuiia, HOpKa u ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAKOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHUE. [Tpaktrueckas paborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MAPa3uTOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTudeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJi0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OrneHka
YKUBOTHBIX; 1IETTU U 3a7[a4H KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus IPOIYKIIANY.
KOPMOBBIX MTPENApaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas pabora

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




(10 g)

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

OCHOBHBIE MOJXO/IBI CEIEKIINU U
OMOTEXHOJIOTHH KYJTbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTHajgeHHas THOpuAN3anus,
UCKYCCTBEHHBIN 0TOOp, TETepO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo udUIIUpPOBaTh pacTeHU?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Meroas!l nosyuenus. O0pazoBaHue
OIyXOJIEW Y PACTCHUM.
ArpobakrepuaibHas
Tpanchopmarus: Ti-mma3Muabl.
I'ensr T-IHK. MonekyisipHo-
FEHETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
TEHETUYECKOTO PEIAKTUPOBAHUS
pacTEHUM.

Ectb 1u xu3Hb B IpoOupKe?
buotexHomorust KyJ1bTypHBIX
pacTeHUN.

CKpElUIMBaHUE y
ropoxay.
[IpakTnueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoJeIMpoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BeIpaiBanue
pacTeHui B IpoOUpKe»
(MOXHO
BOCTIOJIb30BaThCS
pe3ysibTaTaMu
IPEIbITYIINUX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATETbHBIX
pPacTBOPOB ISt
pacTeHuit).

Moayabs «MoJsieRkyasipHbIe 0CHOBBI (PM3HO0JIOTHH B (hpapMakoorum» 9 Kiacce

(68 uyacos)
TeMbl OcHOBHOE coiep:KaHne JleATeJbHOCTH
MIKOJbHHUKOB
Tema 1. Brenenue. buorennnie aneMeHThl: | MccnemoBaTenbckas
dusuoaoruveckas | opradoressl: O, C, N, H. pabota
xumus (20 1) AxTHuBHBIE (POpPMBI KHCTOpoaa, X | «KomnyecTBeHHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
MakposIeMEeHTBI: TPOLIEHT

OLOCHKa COACPKAHUA
MHKPOJ3JICMCHTOB HNJIN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIye OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJIHAEMAs (PYHKITUSA,
COJIEp’KaHUE B MPOJYKTaX MUTAHUS.
[TocnencTBus nepeao3upPOBKU
MUKpO3JieMeHTamu. Fe —
yCBaWBAaEMbI€ TUIIbI COETMHEHUN
xesesa. ['eMornpoTenHsl,
reMOLMaHNH, HUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHa, CBsI3aHHBIC C
MeTa00IM3MOM MEJIH.

ToKCUYHBIE PTIEMEHTBI
[lepnoandecko CUCTEMBI IS
opranu3Ma. BiusiHue HeocraTka
MaKpo U MHUKPOIJIEMEHTOB Ha
KUBbIE OPTAHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBSI3aHHBIE C HAPYUIECHUSIMU
KUPOBOTO OOMEHA.
Jucnunuaemun.

VrieBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEeKa, CBSI3aHHBIE C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
OyHk1Un 6eKoB. DepMEHTHI.
Mexanusm aerictBus. Kiaccel
(hepMEHTATUBHBIX PEAKITHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJlopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTnueckoe 3aHsTHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTHe
«/3yueHne akTUBHOCTH
aMHJIA3bD).
[IpakTueckoe 3ansTHE
«Jlnanus (kmeroyka
Tpayoe)».




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCJIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3aboneBanus. [IpakTuyeckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH)

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTAa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAKTOB MCKOY KICTKaMMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

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

Tema 2.
MouJiexysspHast
ouosiorus (20 1)

OCHOBHBIE BEXU PA3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[TpyuHIMIBI peIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enernueckuui kox. TpaHCaALUA.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanus reHoMa OakTepuit

[IpakTuueckas padbora
«Briaenenune JIHK u3
OanaHay.
[Tpaktrueckas paborta
«Mogpens JIHK-
OpUTaMM).
[TpakTrueckas paborta
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momomnipro
CHEeKTPOo(OTOMETPHIY
(npy HaTU4YKUH
o0opynoBaHus).
[IpakTuueckas pabota
«PennkatuBHas
ManimHa (urpa-




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

JIEMOHCTPALIHS ).
[IpakTuyeckas padota
« TP (Momens
aMIuTupuKaIus Ha
Oymare)».
[IpakTuyeckas padota
«Cuna mpomMoTopay.
[IpakTrnueckas padora
«Pemenue 3amau Ha
TE€HETHYCSCKUM KOI.
[IpakTrnueckas padora
«DonauHr OEIKOBY.
HccnenoBarennckas
pabota
«PacrnipocTpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuyeckas padota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3ax
naHHbIX. [I[poBeneHue
In silico ananusa

MOCIIEIOBATEILHOCTEMN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus MOAX0J1a K MOUCKY HOBBIX paboTta «IKCepUMEHTa
(28 u) JIEKApPCTBEHHBIX CPEJICTB. 10 OTPEJIETICHUIO

CKpUHUHT U €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BeacsiBanue
(abcopOrust) nexkapetB. OCHOBHBIC
MEXaHU3MBI BCAChIBAHUS.
TpaHCHOPT JIEKAPCTBEHHBIX
BelecTB. [ 'eHbl 1 Oenku rnepBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
Opranu3Ma. DKCKpenus u
sanUMUHAIMS. ['eHbI ¥ OeKu
BTOpOH (hazwl OmoTpaHchopMaIIui.
QPapmakoanHamuka. ['maBHoe u
nobouyHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pednexkTopHoe AeiicTBUE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUUIX.
[TpakTuueckas paborta
«Kapra s3kcnpeccun
n10(haMHHOBBIX U
CEPOTOHUHOBBIX
peLenTopoB B MO3Te
MBILLIEN.
Uccnenosarenbckas
pabora
«lloBenenyeckue TECThI
Ha priOkax Danio rario.
Cgetno-TemHas
Kamepay.
Uccnenoarenbckas
pabota
«IToBeneHueCcKue TECTHI




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Turbl KIETOYHBIX PELETTOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl TUTaHA-PELEITOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeIbHOCTD) JCHCTBYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dbapmakonoruyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIPEHEPTUYECKOT0
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

MonexynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEIUATOPOB.

MexaHu3Mm JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosIoruyeckas

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




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEIUALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsTHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunaer Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHIICUXOTHUYECKOE JIEHCTBHUE,
BIIUSIHUE HA QYHKIIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO c(hepy, PBOTHBIIM
LEHTp, apTepUAIbHOE AaBJICHHE,
LHEHTP TEPMOPETYJIALIHNH.
MousekynsipHble MEXaHU3MBbI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
JNEUCTBHUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHNE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Monayab «MoJieRyJisipHbIe 0CHOBBI cesiekium» 9 kiacce (68 yacon)

ouoJiorus (20 4)

HyknenHoBBIE KUCIIOTHL.
OCHOBHBIE IPUHIHUIIBI CTPOCHMUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranuzanusi reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuyeckas padota
MouJekyasipHasi MOJICKYJISIPHOM OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens IHK-
OpUTaMm.
[IpakTruueckas padora
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momortiiso
CIIEKTPO()OTOMETPHIY
(Tpu HATUYUH
000pyTOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«IIP (Monenn
aMIUTMpuUKaLus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpoMoTopa.
[Tpaktrueckas padbota
«Penienue 3amay Ha
T€HETUYECKUN KOJ.
Tpancaamus.
[IpakTuueckas padorta
«DonauHT GETKOBY.
Uccnenosarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas padbora




«PaboTa B OBpeMEHHBIX
F€HETUUECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

H0CJIEI0BATEIbHOCTEH
TCHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyJisipHbIe UCTOPHS PA3BUTHS IPEJICTABICHUS | « AJUIEIID.
OCHOBBI FT€eHETUKH 0 HACJIEICTBEHHOCTH. HccnenoBaTenbekuit
(20 u) OT reHa K npu3HaKy: KaKk npoeKT MyTareHHble
packpacutb KoTa. Uto Takoe (dakTopsl.

npu3Hak? [lyTe OT rena 1o
npu3Haka. Myranuu. Aseny.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIE
AJUIEIIN.

I'eHbI CTPOAT OPraHu3M.
BxitoueHue u BHIKIIIOUCHUE
Oonpioro Hadbopa reHoB. Kak
KJICTKM TIOHUMAIOT, KAKUE TEHBI
JOJKHBI paboTaTh.

JluckpeTHOe Hacineq0BaHUe
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpElIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB ITEPBOTO
NOKOJIEHUS. 3aKOH PacUIEIIEHUS
MpU3HaKa BO BTOPOM MOKOJICHUH.
3axkoHbl MeHaens: HECKOIILKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JIuruObpuaHOe CKpelBaHue.
HesaBucumoe pacxoxaeHue
xpomocoM. CleryieHHOe
HACJIEJOBAaHHUE.

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOMBbI. CaMIIbl U CaMKH.
Bnusaue gpakTopoB oKpysKarolei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomossie
xpomocomsl. [Ipobiema
JIOTIOJIHUTEIIBHOM X-XpOMOCOMBI Y
KEHILIMH. TpexX1uBEeTHbIE KOIIKH.

Ponesas urpa «Cynpba
KJIETKW». [ eHbI-
NIEPEKIIFOYATEINH.
[IpakTueckoe 3axanue
«AJTOPUTMBI 1JIA
KIIETOK».
[IpakTueckoe 3axanue
«EnunooOpaszue
IIEPBOI0 ITIOKOJICHUS.
[IpakTrueckoe 3aanue
«Pacuennenue Bo
BTOPOM IIOKOJICHUMY.
Hccnenosarensckuii
IIPOEKT «3aKOHHI [
Mennens B
JKCIIEPUMEHTE.
[IpakTueckoe 3amaHnue
«Pemrerka [lenneray.
[IpakTueckoe 3agaHnue
«HacnenoBanue,
CLICINICHHOE C ITOJIOM.
[IpakTrueckoe 3aHAaTue
«B3anmonaencTBus
reHOB (MOAEIHPOBAHUE
CUHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['enbl B monysLusiX: BEJIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEYAEMOCTHU MTPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Idbdext ocHoBaTens». peid
reHoB. Myranuu. Hecirywyalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIM3 accollMallui.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pazHoobpasus. Hukomait iBanoBUY
Basuios. Cenexuusi.
Kombunarimonnast u ruGpuHas
cenekuus. ['erepo3uc.

[IpakTueckoe 3anaHue
«YacToTsl amieneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
Hccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «ddekr
OyTBUTIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarennckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHuil B peaenax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3aganue
«ATPOHOMBD.
[IpakTyeckoe 3aganue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U IS
YCKOPEHHOM CEJICKIIUH
['eneTnyeckue NEeHTPHl B HAIEN
crpane. I e 3anumMarorcs
TCHETUKOU U TCHOMUKOM JUJIST HY KT
CEJIbCKOI'0 XO35MCTBA.




