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HOACHUTEJIBHAA 3AIIMCKA

AKTYyaJIbHOCTh M Ha3HadyeHHe nporpammbl. I[Iporpamma paspabotaHa B
COOTBETCTBHH C TpeOoBaHUsIMU DeaepaibHOTO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHMs, OPUEHTHPOBAHA Ha oOecTeUYeHHE
WHIUBUIYAbHBIX TOTpeOHOCTEM O0OydYarouuxcsi W HamnpaBlieHa Ha JIOCTHXKEHHE
IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHMSI IPOrPaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus C
y4e€TOM BBIOOpA YYaCTHMKaAMU OOpa30BaTENIbHbIX OTHOIIEHUI KypCOB BHEYPOUYHOM
NEeSATENbHOCTU. DTO TO3BOJISIET O0ECHEYUTh EIMHCTBO 00s3aTeIbHBIX TpeOOBaHMI
®I'OC BO BceM MPOCTPAHCTBE HIKOJIBHOIO 00pa30BaHMs: HE TOJILKO Ha ypOKe, HO U 3a
€ro npeaeaaMu.

AKTyallbHOCTh ~ pealiu3alldid  JaHHOW  MporpaMMmbl  OOyCIOBJIEHAa  caMou
0COOEHHOCTHIO IPOEKTHO-UCCIIEA0BATENbCKON EATETbHOCTH. DTa IEATEIbHOCTD JIEKHUT
B OCHOBE TI03HABATEIBLHOTO UHTEpeca peOeHKa, SBISETCA 3aJI0rOM YMEHUS TIaHUPOBATH
moOble JIeWCTBUS M BAXKHBIM YCIIOBUEM YCHEHIHOW peanuzanuu uzaeil. JloObie
U3MEHEHHSI COBPEMEHHOr0 OOIIECTBA CBSI3aHBI C MPOCKTAMU U MCCIEIOBAaHUSIMU — B
HayKe, TBOpYECTBe, Ou3Hece, OOIIEeCTBEHHOW KU3HU. [109TOMY BaKHBIM AIIEMEHTOM
pPa3BUTHs JIMYHOCTH OOydYaromierocs sBisieTcss (OpPMHUPOBAHHE OCHOBHBIX HaBBIKOB
IPOEKTHO-UCCIEA0BATENBCKON IESITENBHOCTH.

[Iporpammoii mpeaycMOTpeHO (OPMUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO
yYpOBHS 3HAHUW, a TakKe M TMPAKTHUYECKOro OmbiTa paboThl € J1abopaTOpPHBIM
o0oOpyZOBaHUEM, OBJAJCHUE MPUEMaMU HUCCIEIO0BATEILCKON AESITENIbHOCTU. MeTombl
opraHuzanud  oOpa3oBaTeNbHON W  HAYYHO-HCCIEOBATEIBCKON  NIEATENbHOCTH
npenycMaTpuBaloT (GOPMUPOBAHUE Yy OOYYAIOMIMXCA HECTaHAAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOO/II CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHUM.

Jlnsg momHOTO ydera MOTpeOHOCTEH ydamuxcs B IPOrpaMMe HCIONb3yeTCs
midpepeHIMpPOBaHHBI  TOAXO0A, YTO CTUMYNHPYET Y4Yallerocs K  yBEITHYEHHUIO
NOTPEOHOCTH B MHAMBUAYAIbHON, HHTEJJIEKTYAIbHOM U MIO3HABATENbHON e TEIbHOCTH
¥ Pa3BUTHIO HAyYHO-HMCCIIEI0BATEIbCKUX HAaBBIKOB. [IporpamMma cranetr BocTpeOOBaHHOM
B IIEPBYIO Ouepelb IIKOJbHUKAMHM, KOTOpbIE HMEIOT CTOMKHUM MHTEpPEC U
COOTBETCTBYIOIIYIO MOTHMBALMIO K M3YYCHUIO IPEIMETOB €CTECTBEHHO-HAYyYHOTO
LIMKJIA, ECTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B noapocTtkoBOM Bo3pacTe ydaluuecs MposBIAIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM
WIM WHOM 00JacTd 3HaHUM, HAy4YHOM HANpaBICHUU WM NPodecCHOHATbHOU
nesrenbHocTH. Takum 00pa3oM NOpoucxoauT (opMHpOBaHME I103HABATEIbHOM U
po(eCCUOHANBHON COCTAaBJISIONIEH JMYHOCTH, IOMOTaeT ydYallleMycsl B OIpEIeIeHUU
OyAyIIero KM3HEHHOTO MyTH U B NMPO(ECcCHOHATIEHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJBI.
[TonoOHOro posa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSTHHOE JKEJIaHUE IIKOJbHUKA K
MO3HAHMIO HOBOT'O, PACILIUPEHHUIO U YIIIYOJIEHUIO COOTBETCTBYIOIUX 3HAHUH, U



MOJIYYCHUIO HOBBIX B TOM YHCJIE MPAKTHUYECKUX HABBIKOB, & TAaKXKE MOTHUBHUPYET
y4aierocs Ha npodopueHTaIHIO.

[Iporpamma HameneHa Ha MOMOINb peOEHKY B OCBOCHHHM OCHOB OpPTaHHW3allUd |
OCYIIIECTBJICHHUSI COOCTBEHHOU MPOEKTHO-MCCIEAOBATEIbCKON ACSITEIFHOCTH, a TAKXKE B
MPUOOPETCHHM  HEOOXOJUMOTO  OMbITa Uil  pabOThl  HAJ  WHAWUBUAYATbHBIM
WCCJICIOBAHUEM WM TPOeKTOM. [Iporpamma MmoMoKeT IIKOJBHUKY B 0oJiee TTyOOKOM
M3YYCHUH MHTEPECYIONIEH ero 001acTH €CTeCTBEHHBIX HAyK, a TAaKKe B MIPHOOPETCHUHU
BXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOAWMBIX MJIs TMPOAYKTHBHON COITMANTHM3AIUN |
(dbopMHUpOBaHUS TPAKTAHCKOHN TTO3UITUU:

— HaBBIKa CaMOCTOSITCIIBHOTO PEIICHHS AaKTyaJbHBIX HCCIEI0BATCIBCKUX WU
NPAKTHYCCKUX 3aJ1ad, BKJIIOYAIONIETO B Ce0S yMEHUE BHJACTh W aHAIU3UPOBATH
npoOJIeMbl, HYXJAIOIIMECS B pEIICHUH, YMEHHUE JIeTadbHO TMpopadaThiBaTh U
peanu30BBIBaTh CIIOCOOBI PabOTHI ¢ HUMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO PaboOTy
U CaMOCTOSTEILHO KOHTPOJIMPOBATH CBOC MPOBHUKCHHUE K KEITAEMOMY PE3yJIbTaTy;

— HaBbIKa F'eHEPUPOBAHUS U 0(OPMIICHHUS COOCTBEHHBIX UJCH, O0JICUCHUS UX B
yIoOHYIO0 I pacpocTpaHeHus Gopmy;

— - HaBblKa YBAXXUTCIIbHOTI'O OTHOIICHUSA K UYKUM B3I AaM U UACAM, O(bOpMJ'IeHHI)IM
B paboTax Apyrux JIOAeH, Ipyrux aBTOPOB — BIAIENbIIEB HHTEIUIEKTYalbHON
COOCTBEHHOCTH;

— HaBbIKa  IMYOJMYHOTO  BBICTYIUIEHUS  mepel  OOJbIIOW  ayJAuTOpHEH,
apryMEHTHUPOBAaHUS W OTCTAaUBaHUS CBOEH TOYKU 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB W B3POCIBIX, YOSKIEHUSI IPYTUX B CBOCH MpaBOTE, MPOJBHKEHUSI CBOUX
uaeu;

— HaBblka PabOThl CO CHEIUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU IPOTPaMMaMH,
Ja00paTOpPHBIM  O0OPY/IOBAaHUEM, TEXHHUYCCKHUMH YCTPOHMCTBaAMHU, OMOJIMOTEYHBIMU
dboHIaMH W HWHBIMH pECypcaMHu, C KOTOPHIMH MOXET OBITh CBsi3aHa MPOEKTHO-
MCCJIeI0BATEIbCKAS IESITEIbHOCTD IIKOJIbHUKA.

Kpowme Toro, paboTta mkoibHHKA HaJ MPOEKTOM WM UCCIEAOBaHUEM OyAeT
CIIOCOOCTBOBATH U PA3BUTHIO €T0 a/ICKBATHON CaMOOIICHKH.

BapuauTthl peaju3anuu nporpaMMsbl 4 (pOpMbI IPOBEACHUS 3aHATHM.

JlanHasi mporpaMma paccyWTaHa Ha pabOTy CO MIKOJIbHUKaMH 5-9 Ki1accos.
[legarory BaxHee aKIIEHTUPOBATH CBOE BHUMAHWE HE CTOJHKO HA KA4eCTBE Pe3ysibTaTa
MPOEKTa WJIM MCCIIEIOBAHUSA, CKOJIBKO Ha TOM, YTOOBI yUalTUICs MOTydasl 3HAaHUS B TOM
YHCIIe U Yepe3 BHIMOTHEHNE MTPAKTUIECKOTO 3a/IaHUS, /ISl BBIBOABI U YMO3AKITIOUCHUS
HAa OCHOBAaHWHM CBOETO WCCIIECNOBAaHUS, YYMIICS CPABHUBATH €ro pe3yJbTaThl C
TEOPETUUECKUM MaTepUajioM U HCCJICJAOBAHUSIMH JPYTHX [IKOJIHHUKOB. Takum
o0pa3oM, MKOJIBHUK OCBOWUT OCHOBBI MPOCKTHO-HCCIEIOBATEIBCKOW ACATEIBHOCTH |
MPUOOPETET HABBIK KPUTHYECKOTO OTHOIICHHS K MaTEepHAITY.



[Iporpamma pa3zOuta Ha MOAYNH, KOTOpPBIE MOTYT OBITh HCHOJB30BAaHBI JHOO
JacTM4HO, JuO0 monHocThio. Tak wmonmymp «Kak  KUBOTHBIE U pacTeHUs
MPUCTIOCA0IMBAIOTCS» (IBOIOIMOHHAS SKOJOTHA) TPEANoiaracTcs A U3y4YeHUs B 5 WU
6 xiacce B TeueHue ogHoro roja (34 gaca B ron). Moaymnu «OCHOBBI paCTEHHUEBOACTBAY H
«buotexHonorus» paccuyuTaHbsl Ha 68 4acoB W MOTYT OBITH peaJu30BaHbl B TEUEHUU 2-X
net (o 34 yaca B roa) win B TeueHue 1 roga. Bo BTopom citydae BO3MOKHO MPOXOKIEHUE
oboux momynent («OCHOBBI pacTEHHEBOACTBa» B 7 Wiu 8 kiacce, «bHoTexHOIOTHUN» B 7
wim 8 Kkiacce). AHAIOTMYHO MOAYIH «MoJeKyIspHble OCHOBBI (DU3MOJOTHH U
(dhapmakosorum» 1 «MOJIEKYJIIpHBIE OCHOBBI CEJICKIIMM» PACCUYUTAHbI HA 68 YacOB U MOTYT
OBITh peann30BaHbl B TeUeHHe 2-1eT (1o 34 yaca B roja) uiu B TeueHue 1 roma. Bo BTopom
CJIy4ae BO3MOXKHO MPOXOKJIeHHE 000uX Moaynen («MoJeKynspHble OCHOBBI CEICKIIUN» B
8 kimacce, « MoneKynsIpHbIC OCHOBHBI (PU3MOIOTHH U (DapMaKoIorun» B 9 Kiacce).

MOXHO pEKOMEHAOBATh HCIOJIb30BaTh MOAYIU «Kak >KMBOTHBIE W PaCTCHUS
npucnocadnuBarTCs», «OCHOBBI  PACTCHUEBOACTBA», «MOJIEKYJIIpHBIE OCHOBBI
CEJICKIIMM» B Ka4eCTBE HEMPEPBIBHOTO 00pa30oBaTeNbHOrO Iukia (5-9 kiacc o 1 gacy B
HEJIEI0) I KJIACcCOB arpoOHMOTEXHOJOTHMYECKON HampaBieHHOCTH. Monymu «Kak
KUBOTHBIE W pacTEeHMsI TpucrocabiuBaroTcs», «buorexHomorun» u «MoJeKyIsapHbIe
OCHOBBI (PM3HOJIOTUU U (HapMaKOJIOTUN» B KA4eCTBE HETPEPHIBHOIO 00Pa30BATEIBHOIO
mukia (5-9 kmacc mo 1 yacy B Hejento) g KJIacCOB OMOTEXHOJIOTMYECKOTO WU
MEIMIMHCKOTO HAllPaBJICHUMN.

B3aumocBsi3b ¢ mnporpammou Bocnutanmsi. [Iporpamma kypca BHEYpPOUHOM
NESTENIbHOCTH  pa3paboTaHa € y4ye€TOM pPEKOMEHJIAUUW MPUMEPHONM IPOrpaMMbl
BOCIHUTAHUS, YUYUTHIBAET ICUXOJIOrO-NEIarorndyeckue 0COOEHHOCTH AAHHBIX BO3PACTHBIX
KaTeropuii. JT0 MO3BOJISIET Ha MPAKTUKE COECIUHUTH OOYYaroIlyl0 M BOCHUTATENIbHYIO
JESITENIbHOCTh TeJlarora, OpUEHTUPOBATh €€ HE TOJIBKO Ha MHTEIEKTyaJbHOE, HO U Ha
HPAaBCTBEHHOE, COLIMAJIBHOE Pa3BUTUE PEOCHKA. DTO MPOSIBISIETCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YJbTATOB pPEAIHU3ALMU MPOrPAMMbl BHEYPOUYHOU
NEATENbHOCTH, HALIEAIINX CBOE OTPAXKEHHE W KOHKPETHU3ALHMI0 B IPUMEPHOUN
MpOrpamMMe BOCIIUTAHUS,

— B BO3MOXXHOCTU KOMIUIEKTOBAaHUS Pa3HOBO3PACTHBIX TPYIII JJs OpraHU3alyuu
npoOPUEHTAIIMOHHONW  JEATEIBHOCTA IIKOJIBHUKOB, BOCIHTATEIHLHOE 3HAYCHHE
KOTOPBIX OTMEYAETCS B MPUMEPHOU MPOrpaMMe BOCITUTAHUSI;

— B WHTEPAKTUBHBIX (opMax 3aHATUH IS IIKOJLHUKOB, O0OECIIEYMBAOIINX
OOJBIIYI0 WX BOBJICUYCHHOCTh B COBMECTHYIO C TMI€IarOTOM W JPYTUMHU JEThbMU
JESTENHPHOCT W BO3MOXKHOCTH OOpa3oBaHWsS HA €€ OCHOBE JETCKO-B3POCIBIX
OOIIHOCTEN, KJIIOYEBOE 3HAUYEHHE KOTOPBIX JUJIS BOCIUTAHMUS MOJYEPKUBACTCS
MPUMEPHON TPOrpaMMON BOCIIUTAHUSL.



Oco0enHocTH padoThI yuHTeIs IO porpaMmme. 3agadya y4nuTesss COCTOUT B TOM,
YTOOBl ~ COMPOBOXKJATh MpOIecC NPO(YECCHOHATBHON OpUEHTAlMU IIKOJbHUKA,
packpbIBas MOTEHLHMAI KaXIO0T'0 4epe3 BOBICYEHHE B MHOIOOOpa3HYyIO NEATEIBHOCTD,
OpraHu30BaHHYI0 B pa3HbIXx (opmax. Ilpu sTom pesynpraTomM pabOThl yduTeds B
NEpPBYI0 O4Yepelb SBIAETCA JIMYHOCTHOE pa3BUTHE ywanierocs. JIMYHOCTHBIX
PE3yJIbTATOB YUUTENIb MOXKET IOCTUYD, YBIIEKasi yUEHUKA COBMECTHON U MHTEPECHOM UM
000MM [JEeATENIBHOCTBIO, YCTAHABIMBAas BO BpeMs 3aHATHH JOOpOXKENIaTEeNbHYIO,
MOIJIEP>KUBAIOLTYI0 aTMOC(EPY, HACKIIIAs 3aHATHS IEHHOCTHBIM COJICPKAHUEM.

[IpumepHas cxema MpoBeACHUsI 3aHATUI IO TPOrpaMMe:

1. OObsacHeHHE TEOPETUUECKOI0 MaTepuaa 1o TeMe.

2. TloaroToBka K 3KCIEPUMEHTAJIbHOMY 3aHATHIO, 00CYX AEHHE OOBEKTOB IS
IPAKTUYECKOTO 3aHSTHS.

3. I[IpoBeneHue MpakTHUECKOro 3aHATUS — OCHOBHAS 3a7]a4a OCBOEHUE METOJI0JIOT MU
JAHHOTO PKCIIEPUMEHTA.

4. Tlo OKOHYaHMM TPEAJIOKUTH MACTSIM, KOTOpbIE 3aMHTEPECOBAIHUCH JaHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. s 3TOro HeoOXoaumMo
o0CyIUTh OOBEKTBI, KOTOpPHIE YYEHHK OYIeT HcClaeAoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY IpOoaHaATIU3UPOBATh PE3YIbTAaThl SKCIIEPUMEHTA.

OneHuTh pe3yapTaTbhl NPOEKTHO-UCCIIEI0BATEIBCKON AESITEIbHOCTH IIKOIbHUKOB
MOKHO B HpOLECCe 3allUThl MMU CBOMX pabOT B paMKax IIKOJbHOM Hay4yHO-

PAKTUYECKON KOHPEPEHITHH.



COJIEP KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTH

Monyab «Kak :KMBOTHBIE U PpACTEHUS] IPUCTIOCADINBAOTCD)
(?BOJIIOIIHOHHASI IK0J10THS1) 5-6 Kiaaccwl (34 yaca)

1. Mut uccneoyem rcuevie o6vexkmul (6 uacos)

CBolicTBa M CTPOCHHME JKMBBIX OPraHU3MOB (CTpoeHHME KiIeTKH). Bupa, ocobp —
OpraHu3M Kak efuHas cucteMa. Axantanuu (mpucrnocoOienus). [loHsTue romeocrasa
®KuBOro opranuzma. Crocoosl €ro moaaep>KaHusl.

[lonsiTue BapuaTMBHOCTM Tpu3Haka. lccinemoBaTenbckue paboThl «Bce nu
(cuHuIbI, 6€5KU, Oepe3bl U T.1.) OAMHAKOBbIe? DOTOKBECT.

OrpanudeHus: mopdosiorudeckux u ¢usnonorndeckux agantanuii. I[louemy
OpraHu3Mbl HE CTAHOBATCS OECKOHEUHO OOJIBIIMMH, MAaJECHbKUMU, BCESIHBIM.
[IpakTuueckast pabora «CocTaBisieM KHUTY PEKOPJOB PACTCHHUM W >KMBOTHBIX HAIIETO
Kpaso».

2. Bauanue okpyscarouieii cpeowt na rncuewvle opzanuimol (12 yacos)

dakTopsl OKpyKarome cpenbl (a0MOoTHYECKHe, OMOTUYECKHUE, aHTPOIIOTESHHBIE).
[Ipumepbr  abuoTmyeckux (HaKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BJIHUSHHE Ha
KUZHENCATEIbHOCTh  KMUBBIX  OPraHU3MOB: TEMIEpaTypa, CBET, BIAXKHOCTD.
[Ipaktrnueckoe 3anstue «lBeT u Temno» (KyOMKH JibJla B3BECUTD, MOJOKUTH B YAIlIKU
[letpu Ha paszHouBeTHYIO Oymary, depe3 30 MUHYT B3BECHUTb 3aHOBO — KTO OBICTpee
pactasun). [Ipaktuueckoe 3anstue «UTo pactBopsieTcs: B Bojie» (IKcnepuMeHT «OKunkui
nom»). [Ipaktuueckoe 3anstue «uddysus Bemects B Bojae (pacTBOphl)», «JIBrkeHue
pacTtBopoB mo I1BeTKY». IIpakTuueckoe 3amsatue «Jleg mmaBaetr B Bojue (aiicOeprw,
3amep3anue BoaoeMoB)». [IpakTuueckoe 3anatue «Jlen npu 3aMep3aHuu pacuIupsieTcs»
(pa3pyiienne KkaMHsl (ITOYBOOOPA30BaHME), 3aMEP3aHUE KIICTOK).

OcHOBHBIE  3aKOHOMEPHOCTH  TPHUCIOCOOJIEHUS  KUBBIX  OPraHU3MOB K
abuotnyeckuM Qakrtopam. IIpucnocobienrs K OCHOBHBIM a0MOTHYECKUM (DaKTopam:
TEMIIepaTypa, BIAKHOCTh U cBeT. llpaktudeckoe 3ansatue «lllyba» (kyOuku mnbaa
3aBEpHYTh B pa3Hblil MaTepuan, B3BecuThb). Ilpaktnueckoe 3ansTue <«lIUrmMeHTHI»
(MOXXHO pa3fenuTh Ha BaTMaHEe Kpacutenu u3 (iaomactepoBy. lIpakTudeckoe 3aHATHE
«Kak )KMBOTHBIE TUIABAIOT B BOAE» (DKCIEPUMEHT C MUIETKOM ).

UccnenoBatenbckue padoThl «BrusHue cBeta (Tersia, BIaXHOCTH, COCTaBa MOYBHI)
Ha pAacTeHUsi B €CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBUSX» (Ha JIOCTYMHOM
Marepuare).

3. Bzaumooeiicmeusn scugvix opzanuzmos (4 waca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBHUI0BBIX
B3auMOOTHoOIIeHUH. KosBomtonus (XUIIHUK-)KEPTBa; Mapa3UT-XO35IMH) DBOJIIOIHUS
ctpareruil noObsiBanus nuiu. ConuanbHOCTh. Bunbi-BeceneHipbl. [lepeyens pacTeHuii-

Bpenuteneil. UccnenoBarensckas padora «Habmonenus 3a B3aMMOOTHOIIEHUSMU



YKUBOTHBIX TIPU JOOBIBAHUY MUY (KOPMYIIKH JJIsI ITULL, JIJIs TOPOJCKUX WIIH CEIIbCKUX
KUBOTHBIX). Beb-kameps». HccnemnoBaTtensckas pabotra «PacmpocTpaneHue BHJIOB-
CHHAHTPOIMOB B HaIlIE MECTHOCTH.

4. Yenoesex 6 ycuznu pacmenuil u yxcueomuvix? (6 uacos)

AnTponorennsie Gpaktopsl. [IpaBna jin, 9To MepBOOBITHBIC IO KUIH B TAPMOHHH
¢ npupoaoir. OgoMalnIHUBaHUE U MPUPYUCHHUE KUBOTHBIX U pacTEHUM. 3aueM cracaTh
BBIMUpPAIOIINE BUJbI, KaK 3TO JeiaTh. KynbTypHble pacTeHUS M UX JTUKHUE MPEIKHU.
[louemy BaxkHO MX coXpaHATh. Pa3HOOOpa3ue KyJabTypHBIX PACTEHUM U MX 3HAYEHUE B
KU3HM uenmoBeka. KpacHas kuura Bameid Tepputopuu. Ocobo0 oxpaHseMble
Tepputopuu, 3amnoBeaHuku Poccun m mupa. Ilpaktuyeckas paborta «PazHooOpaszue
KyJIbTYPHBIX PACTEHUM B BAaIllEeM PETHOHEY.

Uccnenoatenbckas pabora « BiusiHue aHTpONOTEHHBIX (DAKTOPOB HAa Pa3BUTHE
pacTeHUil B TOPOJIe/HACETICHHOM ITYHKTE.

Okckypceusi/mpaktuueckas padora «OOIIT B Bamiem peruone — yHUKaJIbHBIC
0OBEKTHI PUPOIBIY.

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onHa u3 BakHeHmmx 06os04ek 3emian. UTo Takoe «IKOJIOTHYECKHE
HUIIM» U Kak OHU ¢opMupyrorcs? dopMupoBaHHe 3HAHUN MO OMOPA3ZHOOOPA3UIO
KU3HEHHbIX  (OpM,  TOBEJEHYECKUX  MPHUCIOCOOJEHUHN,  MOAupUKAIIMOHHAS
U3MEHUYMBOCTH (Ha 0a30BOM ypoBHe). PacTuTenbHble coobiiecTBa 1 ux Tunbl. Pazsutue
Y CMEHBI PACTUTEJIBHBIX COOOIIECTB.

UccnenoBarensckue padOThl «IKOJIOTHYECKHUE HUIIM BOKPYr TeOs — OmucaHue
dakTopoB okpyxatomei cpens»y. HWccnemoBatenbckue pabotel «DeHonoruyeckue

HAOJTIOIEHUS.

Monyiab «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Uto Takoe pacTeHHWEBOJCTBO: OCHOBHBIC (DaKTOPHI BBIPANIUBAHUS PACTCHUI.
Uctopus pa3Butus arpoxuMudeckux 3Hanuil (padbotst M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupsizesa, I1.A. KocteiueBa, JI.H. IIpsuumaukoBa
u 1p.). [lpaktudeckas pabora «bouka JInbuxay.

2. Aepomexnuueckuii skcnepumenm (6 uacoe)

[IpaBuiia TOCTAaHOBKM arpo3KCrepuMeHTOB. [locTaHOBKa SKCIEPUMEHTOB C
pacTteHusiMu. BbIOOp TeMbl, COCTaBI€HHME TUIOTE3bl, LIEJIU U 3a7a4 SKCIEPUMEHTA IO
BBIPAIIMBAHUID PACTEHUM B KOHTponupyemon cpene. KOHTponu, HOBTOPHOCTH,
npoBefieHue HKcnepuMmeHTta. [lmanupoBanue »skcnepuMenTa. OlnEHKa pe3ylbTaTOB
skcnepumenTa. MccnegoBaTtenbckas padbora «@DakTophl, BIMSIONIME HAa MPOpACTaHUE
ceMsH (pPOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIOTOJJUYHOTO BBIPALIMBAHUS CAJATOB U MUKPO3EJICHU



B KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX ycIOBUSIX. COOp YCTAaHOBKU JJIsl BRIpAIIUBAHUS
pacTeHui B KOHTPOIUPYEMBIX YCIOBUSX.
3. Ponb xumuueckux nemenmoe ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BbITs>kka. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT M pH
pactBopa. Ponp XMMHYECKMX DJJIEMEHTOB B MNUTAaHUU pacTeHud. llomydyeHue
MUTATEIbHBIX BelIEeCTB pacTeHusiMU. [IpakTuyeckas pabora «CxeMbl MUTATEIBHBIX
pacTBOpoB. PacueT 103 yno0peHuii 11 NTUTaTENbHBIX PACTBOPOBY.

YaoOpeHusi: opraHuyeckue, MHUHEpAJIbHbIE, MHUKpoOHoIoruueckue. TuIbl
nuTaHus pacteHuil. Bo3nymHoe W MuHepanbHOE (KOPHEBOE) NUTAHUE PACTEHHM.
TpaHCOPT NUTATENIBHBIX BEIIECTB PACTCHUM: BOCXOMAIIMA W HUCXOASAIIUM TOK.
Baxueiimue kanuiinele, pocpopHble U a30THbIE yI00peHus, ux cBoiicTBa. IIpocTeie u
cnoxHble yaoOpenusi. Ilpaktuueckas pabota «llpaBuna cmemmBaHus yaOOpeHHI
[TpakTuueckas pabora «Ilutanue pacTeHuit: TEXHOIOTHS TPUTOTOBJICHUSI TUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTHe pacTeHMii: 3Talbl OHTOT€He3a, (aKTOPHI, BIUSIOIIME HA POCT
pacTeHuil: CBeT, TycTOoTa TMOCagoK, nuTaHue, cyoctpar. Ilpaktuyeckas pabota
«MOHUTOPUHT MUHEPATILHOTO MMUTAHUS PACTECHUI.

Oco0eHHOCTH THUTAaHUA PACTEHUM a30TOM. A30T W €ro 3HAYeHUE B IKU3ZHU
pacteHuii. @OpMBI a30Ta ¥ UX IIPEBPALLECHUE B ITOYBE.

Hctounuku gocdopa ans pactenus. 3HaueHue Gpochopcoaepxaiiux coeMHEeHUn
B KJieTke. Poiib Makpospruueckux coeAMHeHui pocdopa B SHEPreTUIECKOM OOMEHE.

Brnusinue kanus Ha pusudyeckue CBONCTBA MPOTOILIa3Mbl, HA (PEPMEHTHI
yII€BOJAOPOIHOTO OOMEHa, CUHTe3 OeNKkoB U Ap. Ponb kanus B mojaep:KkaHud MOHHOTO
OasilaHca B TKaHsX, B MPOIIECCAX CAMOPETYIISIUH.

PerynaropHass u cTpykTypooOpa3oBaTeibHasi poOJib KalblHs. Y4acTue B
00pa30BaHMU KIJIETOYHON CTEHKHU, MOAJIEPKAHUH CTPYKTYpPbl MEMOpPAH U PETYIISAIHS HX
MIPOHUILIAEMOCTH.

3HaueHne MarHus B MeTabonm3Me pacTeHuil. MarHuii B cocTaBe xyiopodwuiia,
CXOACTBO XJOpO(HUIIIa U TEMOTI00MHA KaK CBUIETEIHCTBO €IWHCTBA OPTraHUYECKOTO
MHpA.

Cepa W €ero OCHOBHBIE COEAUHEHHUS, UX POJIb B CTPYKTYpPHOW OpraHU3alNU
KJIETKH, YYaCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.

Muxkposnementsl. [IpencraBieHuss 0 pojad MHUKPOIJIEMEHTOB B MeETa0OIU3ME
pactenuii. OCOOCHHOCTH MOCTYIUIEHUS MHKPOXJIEMEHTOB B pacTeHus. CUHEpPrusM u
AHTArOHHU3M 3JIEMEHTOB MUTAHUS PACTCHUMU.

PactutenbHasi nuarHoCTUKa W METOAbl HACHTHU(UKAIMU HEA0CTATKa/U30BITKA
snemMeHToB nutanus. [Ipaktuueckas padota «PacTuTenpHas TMarHOCTUKAY.

UccnenoBarensckas pabora «OlLeHKa COCTOSIHUSI KOMHATHBIX PAcTeHHM, pacTeHUM

Ha IIKOJIbHON TePPUTOPUH, YCTAHOBKA MPUYHMH MATOJIOTHYECKUX COCTOSIHUM (TIpU



HaJIUYUN )».
UccnenoBatenbekas padota «OnieHKA BIUSHUS pa3IMYHBIX AJIEMEHTOB Ha

COCTOSIHUE PACTEHHM (COCTaBIEHUE PA3IUYHBIX TOAKOPMOK ).

4. Pecynamopwl pocma pacmenuii. 3auguma pacmenuit (4 uaca)

[Tonste o perymsaTopax pocta pacteHuil. CTUMYISTOpPH pocTa — (UTOTOPMOHBI
(aykcunbl, THOOEPEIUTHHBI, ITUTOKMHUHBI). HrMOUTOpPHI pocTa pacTeHuid: 1. MpuUpoIHBIC
(abcum3oBasi KUCJIOTa M HEKOTOpble (PEHONbHBIC BemecTBa (MKyMapoBasi, KOpUYHAasd,
CaMMIMIOBas K-ThI), 2. CHHTeTHYeCKHE (MOp(AKTUHBI, pETapAaHThl, Ae(OTHAHTHI,
JICCUKAHThI, repOunuapl). OUTOMOHUTOPHHT W  OIICHKAa COCTOSHHUS  PACTEHUH.
CoBpemeHHbIE cmOcOObI MoOHHTOpWHTA. llpakTHueckas pabota «DUTOMOHUTOPUHT U
OIleHKa cOCTOsIHUS pacTeHui. COBpeMEHHBIE CITIOCOOBI MOHUTOPHHTA.

UccnenoBatenbckas pabora «BiusiHue reTepoaykcrMHa Ha mMpopacTaHue (pocT Ha
Pa3HBIX CTaJUAX, B Pa3HBIX YCIOBUSX) PA3TUYHBIX PACTEHUI».

3ammTa pacTeHUi OT BpeauTeNiei: oCHOBBI OnomeToa. [IpakTrueckas padbora
«HCeKTapuu: MpaBuia U yCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boomnas, necuanasa u nousennasa Kyjasmypol, UX NPUMEHEHUE 6 blPAU{UEAHUU
pacmenuii. Quzuonozus pacmenuii (8 uacos)

BoaHas, nmecuanas ¥ MOYBEHHAs KyJIbTYpPbl, UX NPUMEHEHHE B BbIpAllMBaHUU
pactenuii. [IpoBenenue Bonbl B KOpHE U cTeOie pacrenuid. [Ipakrtuueckas pabota
«KopneBoe naBieHue».

BopaHblil pexuM pacTeHMii: CTpOEHHE YCTBHHIL: (DAKTOpbI, BIHSIONIME HA UX
PaCKpBITHE U 3aKpbITHE. 3HAUCHHE MEXaHU3Ma PETYISIUH HCIAapEHHs BJIaru pacTeHHEM.
[IpakTrueckas padota «IIpurotoBnenue npenapara yCThUIl METOIOM CIICTIKAY.

HccnenoBarenbckue paboThl: «BiusHHE YCIOBHM COACp)KAHHMS pacTEHUM Ha
KOJIMYECTBO YCTBHILY.

@DOTOCUHTE3 — YHHKAJIbHBIM TMPOIECC pacTeHWil. TeMHOBas U CBETOBasi (hasbl
¢dotocunTe3a. 3HaueHne (porocuHTE3a TSI KUBBIX Opranu3MoB. [IpakTudeckas pabora
«DyHKIIMOHAJIbHAs  JUAarHOCTHKAa PAaCTEHUW [0  AKTUBHOCTH  XJIOPOILIACTOB»
UccnenoBarensckass pabora «Omnpenenenne xmopodmwmia A wu b, omenka
(OTOCHHTETUYECKOIN aKTUBHOCTH PACTCHUN M (PAKTOPOB, BIUSIIONINX HA HEEY.

@akTOpbl pOCTAa PAaCTEHHUM: BO3AyX M ajpauud. llogzemHoe IbIXaHHEe pacTEHUM:
COCTaB TOYBEHHOTO BO31yXa, ra3oo0Mmed. [a3000MeH mnpu OECrOYBEHHOM
BbIpamuBanuu. [Ipaktuyeckas pabora «Alpamms, CO2 u O2. [IpixaHue pacTeHUI».
[Ipaktuueckass pabora «JlpixaHue pacTeHU: OIEHKA HWHTEHCHUBHOCTU JbIXaHUS
pPaCTEHHH U IIOI0OBY.

UccnenoBatenbckue paboThl: «BnusHue crnocoba BbeIpamiuBaHusi (cocTaBa

MUTATETbHONU CMECH, CXeMbl BHECEHHS ) HA POCT U PA3BUTHS Pa3IUUHBIX PACTCHUI.



6. Kynomypnwvie pacmenusa. Cospemennsvie acnekmul cenexyuu (20 uacoes)

Kak demoBek cranm wucnonb3oBaTh pacTeHus? CBA3b Pa3zBUTHSA LUBUJIN3ALUN
YeJI0BEKA U OJIOMAalllHUBaHUsA pacteHui. Jlomectukauusa. uckyccus «Jlomectukanus,
BCE JIM PACTEHHS] W IHKUBOTHBIC, KOTOPBIE JKUBYT PSAJIOM C UEIOBEKOM WM
0JIOMAaITHUBAOTCA? MOXKHO JIM CYMTATh TapakaHa OJOMAIIHEHHBIM KUBOTHBIM 7))

HacniencTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA UBBIX OPTaHU3MOB.
N3menunBocth. Buabl uaMmeHunBOCTh. I[Ipakthueckass pabora «MoaudukanronHas
U3MEHYUBOCTh (JIUCThSI, UTOJIKU C OJTHOTO JAEPEBA)».

I'en — wMarepuanbHbId HOCUTENb HACIEACTBEHHOCTM U HW3MEHYHMBOCTH.
HyxiienHoBble KUCIOTHI. JIokanu3anus reHETUYECKOr0 Marepuaia B KieTke. JleneHnue
kierok. Perukarmuss JIHK.  OcHoBHast jgorma  MOJEKYJISIpHOM — OMOJIOTHH.
Tpanckpunuus. Tpancnauus. Myrtauuu. [lpaktudeckas padota «I'€éH — HHCTPYKLHMS 110
cOopke KIeTkH (Ha Oucepe Wiu KOHCTpyKTope)». [lpaktuueckas padora «MyTranus Ha
OyrepOpose (000 OOBEKT W3 TpeAbIAyIeid padoThl, I/I€ U3MEHEHHE WHCTPYKIUU
NpUBEIET K U3MEHEHHUIO BHEIIHETO BUAA O0BEKTA).

OddexT OyTHUIIOYHOrO TOpPJBIINIKA U TE€HETUYeCKoe pa3zHooOpasue. Uto Takoe
reH0aHk? 3ayeM COXpaHATb T'€HETHYeCKHe pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHEHUS TeHETUYECKUX PECYPCOB pacTeHMH (ex situ U in situ).

3nauenue pador H.M. Bamunoma. 3akoH romojoruueckux psgoB. LleHTphI
MPOMCXOKICHUS KyJIbTypHbIX pactenuid H.M. BasBunoa u I1.M. JKykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/Ja Ha HAIUX CTOJIaX (GPYKTHI/OBOIIH/3TIaKM.

OcHoBHBIE MeTONbI cenekuud. [ ubpumuzanus. Popmbel otdopa. OCHOBHBIE
HATIPABJICHUS CEJICKIUU: YIYUIICHUE YpPOKaMHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abmotraeckuM (akropam. [IpakTuyeckas padborta «BripamBaem ropox. Kak nposectu
CKpEILIMBAHUE Yy TOPOXa».

Ecte mu xu3Hp B mpoOupke? bBHOTEXHOJIOTHS KyJIbTYPHBIX pPACTEHHM.
UccnenoBarensckass pabota «BeipanmmBanue pacTeHUd B TOpoOUpKe» (MOXKHO
BOCIIOJIB30BATECA PE3YyIbTATAMU MPEABIAYIIUX OKCIIEPUMEHTOB IO COCTABICHUIO
MUTATEIbHBIX PACTBOPOB JJII PACTCHHUI).

Kak  dyemoBek  moxker  MoauduiupoBaTh  pacteHus?  ['eHeTnyeckoe
penaktupoBanue. COBpPEMEHHBIE  TMOAXOAbBl WU JOCTHXKEHUSI  T€HETHYECKOTO
penaktupoBaHus  pacteHuil. Ilpaktuueckas  pabota  «l'€HOMHBIE  HOXKHHIIBI
(MmonenmpoBanue pabotel cucreMbl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (8 uacos)
Hanzemublie u noazemusie opransl pactenuil. [loder u Buon3mMeHeHHsbIi noder
pactenuii. CriocoObl pa3MHOKEHUS PACTECHUM.
[lonsiTue o kauecTBe MPOAYKTOB NuTaHusl. [Ipo6GaeMbl KOHKYpEHIINT

OTCUCCTBCHHLIX ITPOAYKTOB IIMTAHWA C UMIIOPTHBIMH. Jloructuka AOCTaBKH U CPCACTBA



coxpaHeHMs] MpOAYKTOB mnuTaHus. [Ipaktuueckas pabora «lIpenenapbHO TOMyCTUMBIC
koHueHTpauu (ITJIK) u MeToasl KOHTpOJisi 6€30MaCHOCTH PACTUTEIBHBIX MPOAYKTOB
MIUTAHUS.

Mukpo3eneHb: moJIe3HOCTh U TexHonorus. MccnenoBarensckas padbora «OreHka
KaueCcTBa BhIPAIICHHON MUKpO3eJIeHU» (Tu00 CBOs, TMOO0 U3 Mara3uHa).

XUMHUYECKUU aHanu3 MPOAYKIUH. OcCHOBBI criektpodoToMeTpum.
[Hotenumomertpusi. Xpomatorpadus. [Ipaktuyeckas pabora « MeToIbl OLIEHKH KauecTBa
pacTUTEIbHON TPOMYKIIMU: XPAaHEHUWE W COXPAHHOCTh MHUTATEIBHBIX BEIIECTBY» (I10
JIOCTYITHOMY 00OPYIOBaHUIO).

Uccnenosarensckas padora «Omnpenenenne ButamuHa C MeTogoM oOpaTHOTO

TUTPOBAHHUS B IJIOAAX HA PA3HOM CPOKe (CIoco0e) XpaHEHUs».

Monyab «buorexnosnorus» 7-8 kiaccol (68 yacon)
1. Buomexnonozus (4 uaca)

[TonsiTue OWMOTEXHOJIOTMHU. 3ayeM YEJIOBEKY OWOTEXHOJIOTHH, B YeM UX
NPEUMYIIECTBO  Tepes]  XUMHUYEeCKUM  cuHTe30M.  OcCHOBHbIE  OHMOOOBEKTHI
OMOTEXHOJIOTUH: TPOMBIIUICHHBIE MHUKPOOPTaHU3MBI, KIETKH M TKaHU PACTCHUH,
KUBOTHBIX M 4YeJoBeKa, Ouokaramuzatopbl. [Ipaktuyeckas pabora «IIpumepsr
NIPUMEHEHHS] OMOJIOTHYECKUX 00BEKTOB B TBOEH KUZHN».

Coipbe i OMOCHHTE3a M OILIEHKa €ro Ouojormdyeckod neHHocTH. OCHOBHBIE
UCTOYHUKH yTaepoja, azora, ¢ocdopa, MHUKpodaeMeHTOB. McciepoBaHue HOBBIX
UCTOYHUKOB CBIPbs (BKJIIOYAsi BOMPOCHI €T0 MpeABapUTeIbHON 00paboTKM), pa3paboTka
HOBBIX TNMHUTATEIBHBIX CPENl, B TOM YHCJE BKIIOYAIONIUX OMOCTUMYISTOPHI U JApPYyTUe
AJIIEMEHTHI YIPABICHUS U ONTUMHU3AINH MTPOLIECCOB OMOCHHTE3a. MEeTOIbI ONITUMU3AITUU
MUTATENbHBIX CPE]I.

2. Mukpoouonozus (12 uacos)

[TonoxeHne NpoKapuoTOB B CUCTEME OpraHnyeckoro mupa. Ctpoenue
OakrepuanbHoi kinetku. Kiaccudukanus 6akrepuit. Mopdonorus 6akrepuii. [IpocTsie
U CIIO)KHBIE METOABl OKpamuBaHus Oaxktepuii. Dusnonorus OakTepuil: NHUTaHHE,
JBIXaHUE, POCT U Pa3MHOXKEHUE. 3HAKOMCTBO C JOMEHOM Apxeu (IKCTpEeMOPUIHLHOCTD,
0CcOOEHHOCTH CTpOoeHHs KiIeTKH). JlabopaTopHas pabora «DukcupoBaHHBIEC MTpeNapaThl
Oaktepuii. Omnpenenerane (GOpMBI  MPEMIOKEHHBIX KYJIBTYP MHKPOOPTAaHU3MOB,
UCIIOJIB3YSI TIPOCTOM MeTon okpackm» JlaGoparopHas pabota «OrmpejeneHue THMa
KJIETOYHOW CTEHKH METOJOM OKparuBaHus 1o ['pamy» (Ipu HaTU4INN PEaKTHBOB).

MonouHokuciioe W cnupToBoe Opokenue. dororpodHBIE W XeMOTpPOhHBIE
Oaktepuu. Kunetmueckoe  omucanwe — mpolecca  pocta  MHUKPOOPTaHU3MOB.
OKCnoHeHIIMallbHast ~ Mojenb  pocta. KuHeTtmka  rubenu  MHUKPOOPraHU3MOB.
Jlaboparopnas padora «IIpuroroBneHue NpuKMU3HEHHBIX MPEMAPATOB MOJOUYHOKHUCITBIX
OakTepuii».



[TaTorennsle 6akTepun. UyMHas majouka u 4epHas CMepTh, OOTYJIN3M, CTOJNOHSIK,
TyOepkyne3. Mctopust 60pb0bl ¢ OakTepruanbHbIMU HHPEKIUsIMU. JlabopaTtopHas pabota
«IToceB cmbIBa ¢ pyk Ha yamku [lerpu». JlabopaTopHas pabora «Bsiaenenue uncTon
KyJIbTypel Oaktepuii. Mertoa pasBeneHuil. MeTon  UCTOLIAIOLIIETO — MITPUXAy.
JlaboparopHasi pabota «Mopdonoruyeckass XapaKTEepUCTHKA BBIJACICHHON YHCTOU
KyJbTYpBI: XapaKTepUCTUKA KOJOHUH, popMa OaKTepHil, TUIl KIETOYHONU CTEHKU.

BoiiHa 6eCKOHEYHOCTH: aHTUOMOTUKU NPOTUB OakTepuil. MexaHu3Mbl AeCTBUI
aHTUOMOTUKOB. MexKkieTouHass KOMMYyHUKarusi Oaktepuil. YyBCTBO KBOpyMa.
JlaGoparopnas pabora «CpaBHEHHE pOCTa MUKPOOPTraHM3MOB Ha yvalike 0e3 U ¢
noOaneHus aHTHOMOTUKOB» MccnenoBatenbckas pabora «IloMck MUKpOOpPraHM3MOB
o0JaaronMX aHTarOHUCTUYECKONH aKTUBHOCTBIOY.

[Ipumenenue Oaxtepuii 4yenoBekoMm. Kunernueckoe omnucaHnue OUOCHMHTE3a
OPOJAYKTOB MHUKpPOOpPraHu3sMaMu. bakTepuu, KOTOpble MOTYT pasjiaraTh IUIACTHK.
UccnenoBarensckast pabora «BpleneHue MOJOYHOKHUCIBIX OAaKTEpHil, HMCCIEAOBAHUE
UX aKTUBHOCTH.

MuKkpoopranu3Mbl B arpoOMOTEeXHOIOTHH. VICKycCTBEHHBIE acCONMAIH PACTCHHMA

C MHUKpPOOpPraHU3MaMU. HCCHGHOB&TGHBCK&H pa60Ta «BBI)ICHGHI/IG 6aKT€pHﬁ ITOJIE3HBIX

IJI. pACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmonozuu (niecHesvie 2puodnl,
oposcrcu, 6ooopocau) (12 wacoe)

[1necHeBbie rpuOBI TPOTYIIEHTHI OMOIOTUUECKH aKTUBHBIX BEIIECTB.

OO0miast xapakTepucTHKa APOXOKEH caxapoMmMuieToB. VcTopus HCHOIb30BaHUS
IPOAOKEH B TPATUITMOHHONW OMOTEXHOJIOTUH. TEeXHOIOrMU BUHOJECIHS U XJIeO0neYeHus,
CIIeMAIM3UPOBAHHBIE Pachl JIpoxoke. MeTabonu3m apoxokend. Peakius cnupToBOTO
opoxenus. JlaboparopHas pabora «llomcuer kieTok apoxkeld B kamepe [opsieBay.
JlabopatopHas pabora «OOHapyKeHHUEe MPOAYKTOB CIIUPTOBOTO OPOIKEHUS: ITUIOBOTO
CIUpTa W YIJIEKUCIOro raszay. llomyueHue BTOpPHUYHBIX META0OIUTOB B JPOXKIKAX.
Jpoxoku Kak MpoyIeHThl OMoTOIUB. [lomydueHue 1eneBbix OEITKOB B IPOXKIKAX.

Oco0EHHOCTH BETETAaTUBHOTO U TOJIOBOTO PAa3MHOXKEHHS y APOAOKEH, 3HaUCHUE
M3y4YEHUsT MHUTO3a M LUTOKMHE3a Uil ONTHUMHU3ALMU MPOLECCOB KYJIbTUBUPOBAHUS
JPOKKEBBIX ITAMMOB, TOHUMAHUS TPUYMH MATOT€HHOCTH APOXKKENH U rpuOOB, MOUCKA
MullieHeH (QYHTHIHIOB ©  pa3paOOTKM HOBBIX JIEKAPCTBEHHBIX  MpENapaTosB.
JlabopatopHast pabora «HaOmromeHwe  pa3sMHOXKEHUS  APOAOKEBBIX  KIETOK).
[Ipaktnueckas pabora «llomyuenune TBopora W kedupa Ha OCHOBE MOJOYHOKHCIIBIX
Oaktepuii». Ilpaktuueckas pabota «OCHOBHBIE BUIBI KBaca M HMX XapaKTEPUCTUKA»
«IpoxoKM M MOJOYHOKHUCIIBIE OaKTepuu, MPUMEHSEMbIE sl MPOU3BOJICTBA KBacay.
[IpakTtuueckass pabota «CpaBHUTEIBHBIA aHAIU3 Pa3BUTHSL APOXIKEH B a’dpOOHBIX U
aHa’poOHbIX ycnoBusix». [IpakTuueckas padora «MeToabl OIIEHKU CBOMCTB



xJebonekapHbIX Apoxoked. OcoOeHHOCTH TMPUMEHEHHS MPECCOBAHHBIX, CYIIEHBIX WU
WHCTAHTHBIX JApoxokei». MccnemnoBatenbckas padora «BrusHue Qu3nKo-XUMHYECKUX
(akTOpOB Ha KayecTBO OMOTEXHOJOTMYECKON MpoAyKUHH (KBac, kepup, Cblp, XjIed u
Ip.)».

Bopopociu — nepcneKkTUBHBIA OOBEKT JUIsl MPOU3BOJCTBA O€NKa M YIJIeBOJIOB.
bruoTtexHomornyeckue METOAbI OYMCTKH TBEPIBIX, KUIKUX OTXOJOB M Ta3000pa3HbIX
0TX0JI0B Mpou3BOACTB. CTouHBbIe BOJBI. CXEMBI OUMCTKUA. BHOPHUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCHUTCHKH. AKTHUBHBIA WJI M BXOJSIIMNE B HEro MHUKPOOPTaHU3MBI.
Hcnonp30BaHuE BOAOPOCIEN B OUMCTKE CTOYHBIX BOJ. MccnenoBaTenbckas pabota
«Bnusiaue ¢pusnko-xumuyeckux ¢pakTopoB Ha pocT Bojgopociau (Chlorella vulgaris)».

4. Hacneocmeennasa ungpopmayusn (8 uacos)

HacnienctBeHHOCTh U U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA YKUBBIX OPraHHU3MOB.
N3menunBocth. Buapl m3meHumBOCTh. [IpakTtuueckas pabora «MonudukanuoHHas
U3MEHYUBOCTH (JIUCThS, UTOJIKK C OJHOTO JCPEBa)».

I'en — MarepuanbHbId HOCUTENb HACJEJACTBEHHOCTM U HW3MEHYHUBOCTH.
HyknenHnoBbie KUCIOTHI. JIokanu3aius reHeTUYeCKOro mMarepuaia B KieTke. Jlenenue
kierok. Permmkarmuss JIHK.  OcHoBHast jgormMa  MOJIEKYJISIPHOM — OMOJIOTHHU.
Tpanckpunums. Tpancisuus. Mytaruu. [Ipaktrueckas pabora «['eH — HHCTPYKIHMSI 11O
coopke kieTku (Ha Oucepe Uiau KOHCTpykTope)». [IpakTtuueckas pabora «Myrtanus Ha
OyrepOpose (000 O00BEKT W3 MpeAblaylield padoThl, T/I€ W3MEHEHHE HHCTPYKIIUU
NpUBEIET K U3MEHEHHUIO BHEIIHETO BUAA O0BEKTA).

5. Bupyconocus. (6 uacoe)

[TonoxeHre BUPYCOB B CUCTEME OpraHnYeckoro Mupa. CTpykTypa U XUMHUYECKUI
coctaB BupycoB. Kiaccudukanus BupycoB. Pemponykmusi BupycoB. IIpocMotp
JOKYMEHTAJILHOTO (hUIbMa O BUPYCax.

Bupycet -  Bo3Oyaurenu — WHPEKIMOHHBIX  Oone3Heil.  OHKOBHUPYCHI.
bakrepuodaru: crpoenue, cpoiictBa, mpuMmeHeHue. [Ipaktuueckas paborta. «Meton
pasBenenuii» [Ipaktuyeckas padora. « TurpoBanue 6akreprodarony.

buonorunueckue MeTo 16l O0PHOBI C BUPYCAMH.

6. I'ennas unscenepus u ouomexnonozuu. (8 uacoes)

OcHoBBI TeHHOUW WHXXeHepun. Bekropa. Cnemuduyeckue GpepMeHTH OGakTepuil.
[IpakTrueckass pabota «IHOOHYKJIEa3bl PECTPUKIUHU (paboTa C HYKICOTHIHBIMU
MOCJIeI0BATEILHOCTSIMU Ha Oymare)y.

buorexHonoruu npoaykuuu O0eNKOB B OaKTEpUATbHBIX KyJIbTypax. JlocTikeHus
T€HHON MHXEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema aganTHBHOTO  HMMMYHHTETa OaKTepUil H apxeil.



[Ipaktuyeckas padota «I'ennsie HoxxauIlb - CRISPR/Cas (MogenupoBanue Ha Oymare)»
I'MO. Metoasl nonyuenus I'MO. Urpa-auckyccus « Beirpaii rpadT Ha CO3JaHue

I'MO».

7. Buomexnonozuu 6 ycusomnogoocmee (8 uacoe)

JlomecTuKalusi OCHOBHBIE JJOMAITHUE >KUBOTHBIC, COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTUKAIIMK KUBOTHBIX (JIUCUIIA, HOPKA U JP. — SKCIIEPUMEHTHl HAYYHOU IIKOJIBI
akanemuka benseBa). [uckyccus «JlomecTukaiusi, Bce JIM PAcTEHUS M >KUBOTHEHIE,
KOTOpbIE KUBYT PSIJOM C YEJIOBEKOM MM OJIOMalllHUBAIOTCA? MOXHO JIM CUMTATh
TapakaHa OJIOMallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJbl B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUS SMOPHUOHOB,
XUMEPHBbIE  JKUBOTHBIC, KJIOHHMpoBaHue. Ilpaktuueckas pabora «MeTonuka
KJIOHUPOBaHUs (MOJIeTUPOBaHNE Ha Oymare).

OcHoBHBIE 00JIE3HU JKHUBOTHBIX W POJb TATOTCHHBIX MHUKPOOPTaHU3MOB U
Napa3uToOB B Pa3BUTHH 3a00JI€BaHUM TOMAITHUX )KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMU; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3ME KMBOTHBIX. [looxurenbHoe
U 1obouyHOe (OTpHUIATEIbHOE) BO3JICHUCTBUM AHTUOMOTHKOB HA OpPraHW3M B XOJIe
JIeYeHUsT SKUBOTHBIX; II€JIM U 3aJlaud BETEPUHAPUU. DBHOTEXHOJIOTHS KOPMOBBIX
npenapaTtoB. [Ipaktuyeckas pabora «CocTaBieHHE pallMoHa IMHTaHUS >XHUBOTHOTO,
pacyeT pacxoJloB Ha cojepxkanue». HccrmemoBarenbckas pabora «OlieHKa KadecTBa
MOJIOYHOM TIPOTYKITUI.

8. buomexnonozuu ¢ pacmenuegoocmee (10 uacos)

OcHoBHbIe MeTOnbI cenekiuu. [ubpumuzanus. Dopmbel orOopa. OCHOBHBIE
HAPABJICHUS CEJICKIUU: YIYUIICHHE YPOKANHOCTU, YCTOMYMBOCTH K OMOTHUECKHM H
abmotnaeckuM (akropam. [IpakTuyeckas padorta «BripamuBaem ropox. Kak nposectu
CKPEIIMBAHUE Y TOPOXA».

OCHOBHBIC TOJXOJBI CENEKINH ¥ OWOTEXHOJOTUU KYJIbTYPHBIX pacTCHUH,
['ubpuauzanus, otgajieHHas TUOpUIM3AIMSA, WCKYCCTBEHHBIM OTOOp, TETEepO3uC,
TpaHcpopMalus, MyTareHe3, r€HeTUYeCKOe penakTupoBaHue). Vcropus cemexkiuu B
Poccun 1 Mmupe, uctopust pasBUTHSL BAXKHEUIIIMX COPTOB KYJIbTYPHBIX PACTEHUM.

Kax uenoBex Mmoxet monuduipoBath pacteHus? [ 'eHHas WHXEHEepHUs paCTEHUN:
Uto Takoe reHeTH4ecKass WHXKEHEpUs pacTeHui. TpaHCTeHHbIE pacTeHus. MeTonbl
nonyyeHus.  OOpa3oBaHue  omyxojed y  pacreHuidl.  ArpoOakTtepuaiibHas
tpancpopmanusa:  Ti-mmazmuael.  [ensr  T-JIHK.  MonekynspHO-TeHETHYECKHE
MexaHu3Mbl TpaHnchopmanuu. I'eHeTnueckoe peaaktupoBanue. COBpEMEHHbIE MOAXOIbI
U JOCTH)KEHUSI TEHETUYECKOro pelaakTupoBaHusi pacteHuid. [IpakTudeckass pabota
«["eHOMHBIC HOKHHUIIBI (MOIeTMpoBaHue padoThl cuctembl CRISP-Cas).

Ecte n1u xu3Hp B mnpoOupke? bBHOTEXHOJIOrUS KyJIbTYpPHBIX pPAaCTCHUH.



UccnenoBarensckast pabora «BbIpammBanue pactreHuii B npoOupke (MOXKHO
BOCIIOJIB30BAaThCSl pe3yJbTaTaMU MOPEAbIAYIIUMX SKCHEPUMEHTOB IO COCTaBJIEHUIO

MUTATEIbHBIX PACTBOPOB JIsI PACTECHUI )».

Moayab «MoseKyasipHble OCHOBbI (GU3MO0I0rUN M (papMaKoJgorum» 9 Kiace
(34 gaca)

1. @u3zuonozuueckas xumus. (10 uacos)

Benenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AxtuBHble (hopmbl
KHCJIOPOJIa, UX MOJTy4YeHUEe, HEUTpaau3anusl.

MakposJeMeHThI: TPOIIEHT COJIEPKAHUsI B OpraHU3ME, BBIMOJHIeMas (DYHKIUS,
cojepkanue B mpoaykTax nutaHus. Ca2+ - cBsa3bIBaromue O€JIKH, JCMOHUPOBAHUE
KQJIbIUSA, PETYJIAIUS YPOBHS KalbllMgd B OpPraHU3ME: TOPMOHBI TOUEeK. Mg — CTpoeHue
xJiopodusIia, €ro aKTUBAIUS COTHEYHON YHEPIruei.

MUKpPOSJIEMEHTBI: B KaKUX MOJIEKyJIaX CoOJep)KaTcsi, BbIMOJHIeMas (DYHKIHUs,
colepkaHue B MPOAYKTax nutaHus. IlocnencTBusi nepeao3nupoBKH MUKPOIIEMEHTAMM.
Fe — ycBamBaemble THUIIBI COEIUHEHHUM kene3a. [ eMONpoTerHBbI, TEeMOIIMAHUH,
uutoxpombl. Cu — YCBOEHHE U TPAHCHOPT MeAu. benku, coaepKaiiue Meab.
[TaTonornueckue cuHapomMbsl MeHnke 1 BuibcoHa, cBsi3aHHbIE C META00IM3MOM MEH.

Tokcuunble 3nemeHThl llepuoguueckoil cUCTeMBl 7l OpraHu3Ma. BriusHue
HEJOCTaTKa MaKpO U MUKPORJIEMEHTOB Ha JKUBbIE OPTAHU3MBI.

UccnenoBarensckass  pabora  «KonudecTBeHHass ~ OlEHKA  COJEpIKaHUS
MUKPO3JIEMEHTOB WJIK BUTAMUHOB B TUIIEBBIX MPOIYKTAX)

XKupsl. 3ab01eBaHus YeIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU KHUPOBOTO OOMEHa.
JlncounuaeMun.

VYrneBoasl. 3aboneBaHUs YENOBEKa, CBSI3AHHBIC C HAPYHICHHSIMHU YTJIEBOJIHOTO
obmena. CaxapHbIit quaderT.

benku. Crpoenne. 3aboiieBaHUs YEIOBEKAa, CBSA3aHHBIE C HApYLICHUSIMU
o6enkoBoro obOmeHa. Dynkiuu OenkoB. DepmeHTH. Mexanusm nerictBus. Kmacce
depmenTtatuBHbIX peakiuil. Kodepmentsl. [Ipaktuueckoe 3anstue «KadecTBeHHBIC
peakuuy Ha OpraHudecKkhe MoJIeKyib». lIpaktnueckoe 3ansaTue «JleHarypauus
6enkoBy [IpakTuueckoe 3anarue «M3yueHne akTHBHOCTH aMUJIa3b.

Butamunsbl xupopacTBOpuMbIE, BojgopacTBopuMble. [IpeBpanieHrne BUTAaMUHOB B
akTUBHBIE (OPMBI KOYEPMEHTOB. ABUTAMUHO3BI.

OcHOBHbIE THUIBI META0OIMYECKUX peakuuil. buosHepreTnueckue MpoueccHl.
I'mukonuz. [uxn Kpebca. [lens nmepeHoca 351eKTpoHOB. OKHUCIEHUE KUPHBIX KHUCIOT.
Karabanu3sm amunokucnoT. [miokoneoreHe3. CHHTE3 YIJIEBOJOB, OCIKOB, >KHPOB.
Metabonutudeckue 3aboneBanus. IIpaktumdeckoe 3anstue «Pemenne 3agad  Ha
SHEPreTUYECKUN 0OMEH.

Kunerka. [lonsitue memOpansl. @ynkunu MmemOpan. Buasl TpaHcropTa B KIETKY.



MeMmOpannble opraHouabl. 3a0oneBaHUs CBSI3aHHbIE C HapylmleHHEM pPaOoThI
MeMOpaHHBIX OpraHeily, OOJE€3HW HAKOIJIEHUSA. TUIbl KOHTAKTOB MEXAY KIETKaMU.
3HaueHUE MEXKJIETOYHOM KOMMYHUKALMM ISl 30pOBbs opraHusma. [Ipakrtuueckoe
3aHsTHE «/lnanu3 (kinetouka Tpayoe)».

Anpo. VYpoBHHM  yIakOBKM  XpoMaTuHa.  XPOMOCOMHBIE  TEPPUTOPUM.
HememOpanHubie opraHOUbI.

2. Monekynapnas ouonozus. (10 uacoe)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OHOJIOTHH.

HyxknennoBsie kucinoTel. OCHOBHBIC MPUHITUITBI cTpoeHus. [IpakTuueckas pabota
«Beiienenne JIHK u3 Oananay. [lpaktuueckas pabora «Mogens JIHK-opuramm.
[Ipaktuueckass pabora «OmnpeneneHue kadectBa mpenapatroB JIHK ¢ mnomoibio
criekTpodoToMeTpuny (IpU HATUIUU 000PYyIOBaHUS).

Martpuunbie cuHTE3bl. Perimkanus — oCHOBa KJIETOYHOTO jAeieHus. [[puHIuUMIbI
permukaruu. [Ipaktuyeckas pabora «PerukaruBHas MamuHa (Urpa-aeMOHCTPAITUS)».
[TpakTuueckas padota «I1LP (Mogens ammundukaus Ha Oymare)y.

Myrauuu. Yro BeI3biBacT nsMeHeHus B crpoeHuu JJHK. [IpuHnmne! penapamnumu.

Tpanckpunuus. [IpakTrdeckas padota «Cuina mpoMoTopay.

['enetnueckuii kon. [IpakTuueckas pabora «Pemnenue 3aa4 Ha reHETUYECKUIT
koa» Tpancnauus. [Ipaktudeckas padbota «DoyiIUHT OETKOBY.

Opranuzanus resoma BUpycoB [IpoTHBOBUpPYCHBIE CPEACTBA, MEXaHU3MBI UX
JIEHCTBUA.

Opranuzanus reHoMa OaxTepuii AnTHOaKTEpUATbHBIC IIperaparsl.
HccnenoBarenbekas pabora «PacnpocTtpanenue aHTUOMOTUKOPE3UCTEHTHBIX
Oakrtepuit» Opranuzaius reHoMa JYKapUOT ['eHOMHOE penakTupOBaHHUE.
[IpakTudeckas pabora «Pabora B COBpPEMEHHBIX T'€HETHYECKHX 0Oa3zaxX JaHHBIX.

[Iposenenue In silico aHanu3a Mocue0BaATEIILHOCTEN TEHOBY.

3. @Dapmaxonozus (14 uacos)

[lonsitue o nekapctBax. [IpuHIMIBI MOAX0Aa K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT B ero MeTtonbl. MccnemoBarenbckas paboTa «IKCIIEPUMEHTHI 110
ONpeIeICHUI0 TOKCUYHOCTH BEILIECTB HA apTEMUTUIX .

ITytu BBenenus JIC. @apMakoKMHETHKA JICKAPCTBEHHBIX BelIeCTB. BcacbiBaHue
(abcopbmmst)  smekapctB.  OCHOBHBIE ~ MEXaHU3MBI  BCachIBaHHWSA.  [paHCIOPT
JIEKapCTBEHHBIX BemiecTB. ['eHbl u Oenkum mepBoi (da3pl OmoTpanchopmanuu. [lytn
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpelus U anumMuHanus. ['ensl u 0enku BTopoi
¢da3sl Onorpanchopmanu. PapmakonnHamuka. ['maBHoe u modboyHoe, pe30pOTUBHOE U
MECTHOE, MPSAMOE, HEPSIMOE U peICKTOPHOE JICUCTBHE.

Bunael B3aumogeiictus aekapctB. CHHEPTU3M M aHTArOHU3M [PU COBMECTHOM



JENCTBHUM JICKAPCTBEHHBIX BEIIECTB, X PA3HOBUIHOCTH.

TpancMeMOpaHHBIM CUTHAJIMHT. THIBI KJIETOYHBIX pEUEenToOpoB. MemOpaHHBIE:
MOHHBIE KaHaJibl, KATAJUTUUECKUE U conpsbkeHHble ¢ G-OenkaMu; BHYTPHUKJIETOUYHBIE:
LUATOIIa3MaTUYECKHE u AJIEpHBIE. MexaHu3Mel JUTaHA-PEeLENTOPHOTO
B3auMojiecTBUsl. CeNeKTUBHOCTh (M30UpaTeNbHOCTh) JACHCTBUSI, CBSI3b «XUMHUUYECKas
CTPYKTypa — (hapMaKoJoruyeckass akTHBHOCTb BEIIECTB.

PapMaKOIOTUYECKOW MOLYJIALIMU CUHANTUYECKON XOJIMHEPIHYECKON MIepeayu.
MonekynsipHblii  Me€XaHU3M JeHCTBUS U (apMakojormyeckue cBoicTBa M-
XOJIUHOOJIOKATOPOB, raHraIuo0JI0KaTOPOB 51 Kypapenoao0HbIX CPEICTB.
@apmakoJoruyecKass  peryjsiius  aKTHUBHOCTHM  aJPEHEPru4YecKoro  CHHArca.
AJpEeHOMUMETHKH, aJpeHOOJOKATOphl, CHUMMNATONUTHKU. IlpakTHueckas paboTa
«BnusiHue afgpeHanuHa Ha ceplieyHble COKpalleHus (MporpaMMHOE 00eCTIeUeHUE)».

MonekynsipHas (apMakoiaorusi aHTHAIEPTHUECKUX CpeacTB. ['ucTamMuHOBBIE
pEeLEenTOphl: TUIBI, MOJEKYJsipHas opranuzanus. Ctabuimzatopsl MeMOpaH TYUHBIX
KJIETOK:  MOJICKYJSIDHBI ~ MEXaHWU3M  JICUCTBHS, OCOOCHHOCTH  KIMHUYECKOTO
NPUMEHEHUS], TOUKU MPUIIOKEHUS JEHCTBUS MHTUOUTOPOB JIUITHUJIHBIX MEIUATOPOB.

MexaHu3M JIEWCTBUS M NMPUMEHEHHUE IPENApaToOB, CTUMYJIHPYIOIINX MPOLECCHI
uMmyHutTera. dapmakosiornueckas XapakTepUCTUKA HWHTEPICUKUHOB: IIOJYYEHHUE,
MEXaHM3M JeHCTBUS, MTpuMeHeHre. OCHOBBI MaTOGU3NOIOTHH OCTPO(a30BOr0 OTBETA,
Menuanus — BOcHaleHus. MOJEKyJsIpHBIM  MEXaHU3M  I[POTHBOBOCIAIUTEIBLHOIO
JNEUCTBUA  TJIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  ITPOTUBOBOCIAIUTEIBHBIX
cpencts. [Ipaktuueckas pabora «['ucTonoruyeckue nmpenaparbl UIMMYHHOU CHCTEMBIY.

[lonsTHe 0 HapkO3€ M HApPKO3HBIX Ipernaparax. KileTouHbId U HEPBHBIM HAPKO3.
DapMaKoIOTHUECKasi XapaKTEPUCTUKA OTHAEJIBHBIX TPYIIl HApPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTh JEUCTBUS Ha IEHTPalbHYIO cuctemy. lIpakTthueckas pabota
«l'ucTOMOrNYECcKHUE NMpenapaTbl HEPBHOMU CUCTEMBIY.

duznonornueckuit coH; ¢a3pl cHa. Buasl Hapymenuit cHa [lomstHe o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIMHOTUKAX).

MonexkynspHble aCHEKThl HOLMLUEIIIHUM. OnuaTHble PELEnTOphl, WX THUIIBIL.
OukedanuHbl U S3HTOP(UHBI - SHAOTCHHBIE JINTaH bl ONTUATHBIX PEIIENITOPOB.

AHTUIICUXOTUYECKOE JIEHCTBUE, BIMSIHME HAa (QPYHKIHIO DSKCTpAaUpaMuIHOU
CHCTEMBI, 3MOLMOHAIBbHYIO c(epy, PBOTHBIH LIEHTP, apTEpUAIBLHOE MAABICHUE, LIEHTP
TEPMOPETYJIALUU. MOJEKYJIsIpHbIE MEXaHU3Mbl ACUCTBUS HEWPOJIENTHUKOB, BIUSHUE Ha
10(aMUHOBBIE, CEPOTOHMHOBBIE, aJIPEHO- U TMCTAMHMHOBBIE PELENTOPHI, UX ACUCTBHE Ha
KJIETOYHbIE MeMOpaHbl, Ha JCNOHUPOBAHUE TKAHEBBIX MOHOAMMHOB. [loTeHuman-
3aBHCHMbIE HAaTPUEBbIE KaHAJbl KaK MULIEHU JEHCTBUS MECTHBIX aHECTETUKOB. CriocoObl
MHTUOMPOBAHUS IMMOTEHLIMAT-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMHM aHECTETUKAMH.
ITpakTueckas pabora «Kapra skcrnpeccuun 10(paMHHOBBIX U CEPOTOHUHOBBIX PELIENTOPOB
B Mo3re mblieiy. UccnenoBarensckas padora «I[loBegenueckue TecTol Ha



peiOkax Danio rario. Cserno-temHas kamepa». VccnemoBaTtenbckas pabota
«IToBenenueckue TecTbl Ha ppiOKax Danio rario. OTkpeiTOE nosie ». MccnenoBaTenbckas
pabota «IloBeneHueckue TecThl Ha ppiOKkax Danio rario. CtaitHoe moBeaeHUEY.

Mopyab «MouieKyJasipHbIe OCHOBBI ceseknum» 9 kiace (34 yaca)
1. Monekynapnas o6uonozus. (10 uacoe)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OMOJIOTHUH.

HyxknennoBsie kucinotsl. OCHOBHBIC IPUHIUIIBI cTpoeHust. [IpakTudeckas padbora
«Boinenenne JIHK u3 Oananay. [lpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «OmnpeneneHue kadectBa mpenapatroB JIHK ¢ mnomoibio
criekTpooToMeTpuny (TIPU HATMYUHU 000PYTOBAHMUS).

Martpuunbie cMHTE3bl. Permkanus — oCHOBa KJIETOYHOTO AeieHus. [IpuHuumbl
permukanuu. [Ipaktuyeckas pabora «PernkaruBHas MamuHa (Urpa-aeMOHCTPAITUS)».
[TpakTuueckas padota «I1LP (Mogens ammuindukamus Ha Oymare)y.

Myranuu. Yto BeI3biBacT usMeHeHus B crpoennu JJHK. [IpuHumne! penapamnumu.

Tpanckpunuus. [Ipaktrdeckas padora «Cusa mpoMoTopay.

I'enetnueckmii kon. Ilpaktuueckas paborta «Pemienuwe 3amad Ha TeHETUYECKUU
koa» Tpancnauus. [Ipaktudeckas pabota «DonIuHT OEITKOBY.

Opranuzanuss reHomMa BHUpPYcOB I[IpOTMBOBHpYCHBIE CpeICTBa, MEXAHU3MBI HX
JIEHCTBUA.

Opranuzanus reHoMa OakTepuii AHTHOaKTEpUaTbHBIC IIperaparsl.
HccnenoBarenbekas pabora «PacnpocTtpanenue aHTUOMOTUKOPE3UCTEHTHBIX
OaxTepuit» Opranuzainus renoma sykapuot ['enomHoe penaktupoBanue. [IpakTuueckas
pabota «PaboTa B cOBpeMEHHBIX T'eHeTHUYECKHX 0a3ax maHHbIX. [IpoBenenue In silico
aHaJIN3a [OCJIEI0BATEIbHOCTEN TEHOBY.

2. Monexynaphuie ochoswl cenemuxu (10 uacoe)

IIpenmer reneruku. Kparkas ucTtopus  pa3BUTHUS  NOPEACTABICHUSA O
HACJIEICTBEHHOCTH.

OT rena K npu3HaKy: Kak packpacutb koTa. Uto Takoe npusHak? IIyTs oT rena no
npu3zHaka. Myrtanuu. Ajsuienu. ['eTepo3urorsl U TroOMO3UrOThHl. JIOMUHAHTHBIE U
peueccuBHble amenu. PoneBas wurpa «Amrenwy». HMccnenoBaTenbCKHl  MPOEKT
MyTtareHHblie (hakTOpHbI.

I'ensl cTposiT opranu3M. BritoueHre U BRIKIIFOUEHUE OOJBIIOTO Habopa IreHOoB.
Kak ki1eTku NnoHMMaroT, KaKhe reHbl TOJKHBI padotath. Ponesas urpa « Cyabp0a KIIeTK».
I'enbr-nepexntouarenu. [Ipaktuueckoe 3ananne « AIITOPUTMBI JJIs1 KJIETOK).

JluckpeTHOe HacIeIOBAHWE MNPU3HAKOB. 3aKOHbI MeHAEens: OAWH Te€H - OJUH
npu3Hak. CxeMa cKpeluBaHusA. 3aKOH eAMHOO0Opa3usi THOPUI0B MEPBOTO MOKOJICHHUSI.
[IpakTrueckoe 3ananue «EquHooOpa3ue nepBoro NOKOJIEHUs». 3aKOH paculeIIeHUs



MpU3HaKa BO BTOPOM MOKoJeHuu. [Ipaktuueckoe 3amanue «PacuiemieHne BO BTOPOM
nokoieHumn». McecnenoBaTenbCKUi NPOEKT «3aKoHbl I'. MeHens B SKCIIEpUMEHTE.
3akoHbl MeHzens: HECKOJIBKO T€HOB - HECKOJIBKO MpH3HaKoB. J(urubGpumHoe
ckpemuBanue. HeszaBucumoe pacxoxaeHue XpomocoM. Ilpaktuyeckoe 3amaHue
«Pemertka Ilennera». CuemnieHHOE HACIE10BaHUE.
B3aumopeiicTBue reHoB. AjienbHOE U HeallenbHoe. [IpakTrudeckoe 3aHsITHE
«B3aumopeicTBUsA reHOB (MOJEIMPOBAHUE CUHTE3a M TPAHCIIOPTA MUTMEHTA B KIETKY)»
Onpenenenue nona. [lomossie xpomocombl. CaMiibl 1 caMku. Biausiaue dakTopos
OKpYy’Karomien cpeapl. XpoMOCOMHOE ornpeaeneHue mnona. [loioBeie XpoOMOCOMBI.
[Ipaktnyeckoe 3amanne «HacnemoBaHue, cleruieHHOE ¢ mosiom». [IpobGrema
JOTIOJTHUTEIBHON X -XpOMOCOMBI Y JKEHIIHUH. TpEXIBETHBIEC KOIIKHU.

3. Monekynapusie ocnoswl cenexyuu (l4uacoe)

I'enpl B momynsanusx: Bedukoe paBHoBecue. [lomymsius. YacToThl BCTpeyaeMOCTH
npu3HaKa W ajuiens. YpaBHeHue Xapau-BaitnOepra. Ilpaktudeckoe 3amanue «YHacToTbl
ajuienel, TeHOTUNOB U peHOoTUNoBY. McciienoBaTenbCKuil MPOEKT « AHAIN3 TeHETHYECKON
CTPYKTYpbI IOMYJIsiLIMK (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Tonymsiuy MEHSIOTCS: YHUCIEHHOCTh, MUTpAIUsl M BBIOOp cyrpyra. DakTophl,
KOTOpbIE BBIBOJAT TOMYJISIIIUIO W3 paBHOBecus Xapau-BainOepra. UuciaeHHOCTH
nonynsanuu. PoneBas wurpa «Oddekt ocHoBarens». Pomeas wurpa  «Oddexr
OyTBUIOUHOTO TopJibimKkay. Jpeid renHoB. Mytamuu. HecnyuailiHoe CKpelnidBaHHeE.
Mzomsamus.

[Tonymsiun ~ MEHSIIOTCS:  €CTECTBEHHBIM  OoTOOp.  MexaHu3sM  JeWCTBUS
ecTecTBeHHOTo oTOOpa. JIBrxkymmii oroop. Poneras urpa «EctrecTBeHHBIN 0TOOP».

MoaudukanoHHast U3MEHYUBOCTb. CraTtuctuueckue OCOOCHHOCTH
MoaupUKaIMOHHON n3MeHunBoCcTU. MccnmenoBarenbekue padoTel «MoauduKanoHHasl
M3MEHYMBOCTb PACTEHUN B IIPEJEIaxX BAIIETO MECTA JKUTEIbCTBAY.

HacinenoBanne KOJIMYECTBEHHBIX MPU3HAKOB. KoOJHMYECTBEHHBIE MPHU3HAKH.
CpenoBasi m3MeHUMBOCTh Tpu3Haka. Koaddumument nacneayemoctn mpusHaka. OTBeT
Ha oTOOp. [loMCcK reHOB KOJWYECTBEHHBIX NMpH3HAKOB. OMHOHYKICOTHIHBIE BapUAHTHI
reHoB. JIHK-uun. [TomHOT€HOMHBIN aHAIU3 aCCOIUALUN.

«Owmbl» Hag reHoMoM. IloctrenomHuast spa. OOpatHasi reHeTuka. «OMUKCHBIEY
uccienoBanus. [Iporeom, Merabonom. [IpakTrdeckoe 3aganne « ATpPOHOMBIY.

JloMecTukarus W IEHTPhl TE€HETUYECKOTo pa3zHooOpasus. Ilomcku pacTeHuid ¢
«XOPOILIUMM» TMpU3HAKAMU ISl 4YesioBeKa. LIeHTpbhl TeHeTHYecKoro pa3zHooOpasusi.
Huxonaii MBanoBuuy BaBunos. Cenekuus. KomOuHanmonHass U ruOpuaHas CEIEKITUs.
I'erepo3uc. Ilpaktuyeckoe 3agaHue «l'OMOJIOTUYECKHE PSbl  HACIEICTBEHHOM
W3MEHUYHUBOCTH.

CoxpaHuTh U U3YyUUTh T'€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUIbHO XpaHUTh



redbl. KOMIeKIMM  TreHeTHYeCKuX pecypcoB  pacteHuid. Ilpaktukym  w/mnu
UCCIEeI0BATENbCKUM MPOEKT «MeTonbl KyJbTHUBHUPOBAaHUA In VItro JUIsl COXpaHEHHs
TEHETUYECKUX PECYPCOB PACTEHUN U IJIs1 YCKOPEHHOU CEIEKIUN.

I'eHetnueckue UEHTpBl B Halled cTpaHe. e 3aHUMAOTCS T'EHETUKOM W

TEHOMUKOM JIJIS1 HYK]T CEJIbCKOTO X031 CTBA.



IINIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA BHEYPOUHOMH JEATEJBbHOCTHU

3aHATHS B paMKax MpOTpaMMbl HalpaBiIeHBI Ha OOCECIEYCHHE JOCTIKCHUS
IIKOJIbHUKAMHU ~ CISAYIOMHUX  JUYHOCTHBIX, METANpPEIMETHBIX H  MPEIMETHBIX
00pa30BaTeIbHBIX PE3YTHTATOB.

JINYHOCTHBIE pe3yabTAThI:

B cgepe epascoanckoeo 6ocnumanus: TOTOBHOCTH K KOHCTPYKTHBHOH
COBMECTHOM JICATECILHOCTH TIPH BBITOJTHCHUU UCCIICIOBAHUN U MPOCKTOB, CTPEMIICHUE
K B3aUMOTIOHMMAaHHIO ¥ B3aUMOITOMOIIIH.

B cghepe nampuomuuecrkoco 6ocnumanus: oTHOIICHHE K OMONIOTHH KaK K BaKHOM
COCTAaBIIAIONICH KYJbTYpPBI, TOPJOCTh 3a BKJIAJ] POCCUHWCKHX W COBETCKUX YUYEHBIX B
pPa3BUTHE MUPOBOI OMOJIOTHYCCKON HAYKH.

B cghepe Oyxosno-upascmeennoco eocnumanus: TOTOBHOCTH  OIEHUBATh
MOBCJICHHE W TIOCTYIKH C TTO3WIIMM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUYCCKOM
KyJbTYPhI; TOHUMaHUE 3HAYMMOCTH HPAaBCTBECHHOT'O acIEKTa JICITCILHOCTH YeJIOBEKa B
MEIUITMHE U OMOJIOTHH.

B cepepe scmemuueckoeo socnumanusi: TOHUMaHUE POJIM OMOJIOTHH B
(GOopMUPOBAHUY ICTETUIECKON KYJIBTYPHI IMYHOCTH.

B cgepe ¢uszuueckoco socnumanus, opmuposanusi Kyibmypul 300p06bs U
IMOYUOHANLHO2O 0NA20NONYYUs: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO M
yCTaHOBKAa Ha 3J0pPOBBIH 00pa3 »IKW3HM (340POBOE TIHTAaHHWE, COONIOJICHUE
THTUEHUYECKUX TPaBWI M HOPM, COaJaHCHPOBAHHBIN PEKUM 3aHITHA M OTABIXA,
peryisipHas pu3ndeckasi akTHBHOCTb); OCO3HAHUE MOCIICJICTBUI U HETIPUATHE BPEIHBIX
NPUBBIYEK (YyHOTpeOJIeHUE alKOToJjs, HAPKOTHKOB, KypeHHe) ¥ WHBIX GopM Bpena aJis
(U3UYIECKOT0 U TICHXHYECKOTO 3JI0POBbS; COOJIFOJCHUE TpaBUJl OE30MACHOCTH, B TOM
YyClie HaBBIKM 0O€30MacHOTO0 TOBEACHHS B MPUPOTHON cpene; cPOpMUPOBAHHOCTH
HaBbIKa pedJIeKCHH, YIPaBIEHUE COOCTBEHHBIM SMOIIMOHAIBHBIM COCTOSTHHEM.

B cgepe mpyooeoeo socnumanus: akTHBHOE y4acCTHE B PEUICHUU MPAKTHIECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOpOjAa, Kpas) OMOIOTHYECKON M HKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3yYEHHUIO MPOQECCUil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sxonoeuueckoco 6ocnumanus:  OpUEHTAIMS HA  TPUMEHEHHE
OMONOTUYECKUX 3HAHWUW TIPU PEIICHHH 337a4d B OOJACTH OKPYKAIOIIEH Cpemabl;
OCO3HAHHE JKOJOTHYECKUX MPOOJEM W MyTeW WX PEIICHHs; TOTOBHOCTh K YYacTHIO B
MPAKTUIECKOM JESITEIIEHOCTH IKOJIOTUICCKOW HAPABIEHHOCTH.

B cgepe nonumanus yenmocmu mayumoco nosmanus: OpUEHTALUA Ha
COBPEMEHHYI) CHCTEMY HAy4YHBIX MPEACTABICHHH OO0 OCHOBHBIX OHOJIOTHYECKUX

3aKOHOMEPHOCTSIX, B3aUMOCBS35IX YEJIOBEKA C MPUPOJHON M COLIMATILHOUN CPEION;



MOHUMAaHUE POJIK OMOJIOTMYECKON HAyKH B ()OPMHPOBAHMU HAYYHOI'O MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JII0OO3HATEIBHOCTH, MHTEpEca K OMOJOTMYECKON HayKe, HaBBIKOB
HCCIIEIOBATEIBCKON NESITENBHOCTH.

B cgepe aoanmayuu x usmensrowumcs ycnosuam coyuanbHou u npupooHoll
cpeobl: aleKBaTHAs OLICHKA U3MEHSIIOIINXCS YCIOBHI; MPUHATHE pELICHUS
(MHIMBHYaTbHOE, B TPYIINE) B U3MEHSIOLIUXCS YCIOBUSAX HA OCHOBAHUM aHAIN3A

Ounonornyeckoil HHGoOpMaIINK; MIIAHUPOBAHUE JEHCTBUI B HOBOM CUTyalluu Ha
OCHOBAaHMUHU 3HAHUUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.
MeranpeaMeTHbIe pe3yJIbTaThl:

B cgepe oeradenus ynusepcanvhvimu yuebHviMu no3HagamenbHbiMu 0eUCmeuImu.
basoBble ornyeckue AeHCTBUS:
* BBISBISITH U XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKH OMOIOTHIECKUX
00BEKTOB (SIBJICHUI);

* YCTAaHABJIMBATh CYIIECTBEHHBIM MpPH3HAK KIACCU(PUKAIUU OHOJIOTHIECKUX
00BEKTOB (SIBIGHUM, MPOIECCOB), OCHOBAaHMS I OOOOIICHUS W CpaBHEHUS,
KpUTEPUHU MPOBOJIUMOTO aHAJIN3a;

* ¢ y4éTOM MPEIJIOKECHHON OMOJOTHYECKOW 3a/Ja4M BBISBIATH 3aKOHOMEPHOCTH U
OPOTUBOpEUHsT B paccMaTpuBaeMbIX (hakTax U HAOJIOJAEHUSX; Npelsararhb
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

*  BBIABIATH JePUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOANUMBIX JJI PEIICHUS
MOCTaBIICHHOM 3a]1a4u;

* BBIBIATH MPUYUHHO-CJICJACTBEHHBIE CBSI3W TIPU H3YYECHUU OHOJOTHYECKUX
SBJIICHUN W TIPOIIECCOB; JIeJaTh BBIBOJBI C HCIOJB30BAHUEM JCAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOYEHUH, YMO3AKIIFOUEHHUI IO aHaloTuu, (OpMYITHpPOBAThH
TUIOTE3bl O B3aUMOCBSI3SIX;

*  CaMOCTOSITEIHHO BBIOMpATh CIIOCOO pelieHus yuyeOHON OHOJOrHYecKo 3ajiadu
(cpaBHUBaTh HECKOJILKO BapUAHTOB pEIICHUS, BEIOMpATh HanbOoIee MoaXO0asIIHiA
C YU4ETOM CaMOCTOATENIHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble UCCIEI0BATENBCKUE JICUCTBHUSL:

* HCIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

* (QopmynupoBaTh BOMNPOCH, (DHUKCUPYIOMIHE pa3pblB MEXKAY peadbHbIM U
KeJaTeNbHBIM  COCTOSSHUEM  CUTyaluH, OOBEKTa, U  CaMOCTOSITEIbHO
yCTaHABIIMBATh UCKOMOE U JIAHHOE;

* (opmupoBaTh runoTe3y 00 UCTUHHOCTH COOCTBEHHBIX CY)KJICHUIA,
apryMEHTHPOBATh CBOIO NMO3UIMI0, MHEHUE;

* MOPOBOJUTH IO CAMOCTOATEIBHO COCTaBJIECHHOMY IUIaHy HaOJIOAeHUE,
HECIIO)KHBIM  OMOJIOTMYECKUNM DKCIIEPUMEHT, HEOOJbIIOE HCCIIeI0BaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEN OMOJIOrUYECcKOro 00beKTa (Ipoiecca) n3y4eHus,

* NPUYUHHO-CIEJCTBEHHBIX CBSI3€M U 3aBUCUMOCTEN OMOJIOTHYECKUX 0OBEKTOB

MEXTy CO00M;



OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALINIO, MOTYYEHHYIO B
X0J1€ HaOJIIOIEHHS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUS UM BBIBOABI IO pe3yjibTaTaMm
MPOBEIEHHOIO HAOJIIOCHMS, SKCIEPUMEHTA, BIaJ€Th MHCTPYMEHTAMH OLEHKH
JIOCTOBEPHOCTH TMOJTYYEHHBIX BEIBOJOB U 0000IIEHUM;

IPOrHO3UPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE OMOJIOTHYECKHUX MPOLIECCOB
U UX MOCIEACTBUS B AHAJIIOTMYHBIX WJIA CXOAHBIX CUTYallUAX, & TAK)XKE BbIJIBUTaTh
IPEANONOXKEHUsI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ nadopmanmeii:

B

MPUMEHSTH Pa3JIMYHbIE METOJIbl, HTHCTPYMEHTHI U 3aMpPOCHI MIPU MOUCKE U 0TOOpE
Oouosiornyeckod wHGOpPMAUM WM JIAaHHBIX M3 HMCTOYHUKOB C YYETOM
pe1JIOKEHHON yueOHOM OMOI0THUYeCKOM 3a/1aun;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
OuosiornyecKyro HHGOPMAITUIO Pa3ITUYHBIX BUIOB B ()OPM MPEICTABICHUS;
HaXOJUTh CXOJHBIE apTryMEHTHI (MOATBEPKIAIONIME WIK OMPOBEPTAIOIINE OJHY U
Ty K€ HJICI0, BEPCUIO) B PA3ITMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEJILHO BBIOMPATh ONTUMATBHYIO (GOpPMY TpeAcTaBiIeHUs UHGOPMAIUK
Y WUIIOCTPUPOBATH PEIIAEMbIC 3a/Ja4M HECJIOKHBIMU CXEMaMHM, JUarpamMMami,
WHOU Tpadukol U UX KOMOMHAITUSIMU,

OLICHUBATh HaIEKHOCTh OMOJIOTUYECKON HH(OPMAITUH TI0O KPUTEPHUSIM,
NIPEIJIOKEHHBIM yUUTEIEM I CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;
3aIllOMUHATh U CHCTEMATU3UPOBATH OMOJIOTHUECKYI0 HHPOPMALIHIO.

cghepe 061a0eHUsL VHUBEPCATILHBIMU YYUEeOHBIMU KOMMYHUKAMUSHIMU OUCMBUIMU
OO1exHue:

BOCTIPUHUMATH U (DOPMYITHPOBATH CY)KIIEHUS, BEIPAXKATh YMOIIUH B TIPOIECCE
BBITIOJIHCHUS MMPAKTUYECKUX U Ja00OpaTOPHBIX padoT;

BBIpAKaTh ce0s1 (CBOIO TOUKY 3PCHHS) B YCTHBIX U TUCHMCHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOaldbHBIE CpeACTBA OOIICHUS, TIOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, 3HaTh M PACMO3HABaTh MPEANOCHUIKH KOHQMIMKTHBIX
CUTYalllid ¥ CMATYATh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

OHUMATh HAMEPEHHUSI IPYTUX, MPOSIBIISATH YBAKUTEIILHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ JUAJIOTa W/WIIA JUCKYCCUU 33]1aBaTh BOTIPOCHI IO CYIIECTBY 00CYX)IaeMOi
OMONOTUYECKON TEMBl W BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha PEIICHHE
OMONOTUYECKOH 3a7]a4H U MOIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNUS;
COTIOCTABJISITh CBOM CYXKJEHUS C CYKJIECHUSIMH IPYTUX YIACTHUKOB JUANIOTA,
O0OHapyKUBATh PA3INYUS U CXOJCTBO TO3UITUH;

MyOJTUYHO MPEACTABIATH PE3YIbTATHI BHIMTOTHEHHOTO OMOIOTHYECKOTO OIBITa

(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



CaMOCTOSITEILHO BEIOMPATh (POpPMAT BRICTYIUJICHUS C YYETOM 3a/1a4 TMPe3eHTAIIHN 1
O0COOCHHOCTEH ayJJUTOPUU U B COOTBETCTBUU C HUM COCTABJISITh YCTHHIE U
MMCBbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM UJUIFOCTPATUBHBIX MATEPUAJIOB.

CoBMecCTHAS IEATEILHOCTH (COTPYIIHUYECTBO):

NOHUMATh M HCMOJb30BaTh MPEUMYIECTBA KOMAHJIHOW U WHIUBUIYATbHOU
paboTHl MpU pPEUICHUH KOHKPETHOW OMOIOTHYecKor mpoOseMbl, 000CHOBHIBATH
HEOOXOAUMOCTh MPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJICUCTBUS MPU PEUICHUU
MOCTaBJIEHHON y4eOHOM 3aa4H;

NPUHUMATH 11€J1b COBMECTHOM JICSITEILHOCTH, KOJUIEKTUBHO CTPOUTD JIEUCTBUS 11O
e€ JOCTHMKEHUIO: paclpeesiaTh poJid, JOTOBAapUBATHCA, OOCYXKIaTh MpPOLECC U
pe3yJIbTaT COBMECTHOM pabOThI;

yMeTh 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH, MPOSIBISTh TOTOBHOCTh
PYKOBOJIUTD, BHITIOIHATH MOPYUYCHHUS, TTOUUHSIITHCS;

IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM paboThl, OMpEAessiTh CBOIO poOJib (C
y4€TOM MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aUMOJCHCTBHS),
pacrpenensaTh 3aJadyd MEXJy WIeHaMHW KOMAaH[bl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (006CY)IeHUs, OOMEH MHEHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIC);
BBITOJIHATH CBOIO 4acTh PabOThI, JOCTHraTh KaYECTBCHHOTO pe3yjIbTaTa Mo CBOEMY
HAMpaBJICHUIO U KOOPJUHUPOBATH CBOU JICHCTBUS C IPYTMMH WIEHAMU KOMaH/bI;
OLICHMBATh KAaueCTBO CBOETO BKJIaga B OOMUNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENbHO  CQOPMYIMPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJIbTAThl C UCXOJAHOM 3a7adyeil U BKJIAJ Ka)KIOTO WICHA KOMaHIbI
B JIOCTHKEHHE PE3yJbTATOB, PA3ACNATh Chepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEPE]] TPYIIION;

OBJIAJIETh CHCTEMOW YHUBEPCAIBHBIX KOMMYHUKATHBHBIX JCWCTBUH, KOTOpas
oOecrieunBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB M SMOIMOHAIBHOTO
MHTEJUIEKTA IIKOJbHHUKOB.

B cghepe osnadenus ynusepcanvrvimu yueOHbIMU peyAMUBHBIMU OCUCMBUAMU.
CaMoOpraHu3alms:

BBISIBJISITH TIPOOJIEMBI TSl PEIIICHUS B )KU3HEHHBIX M YUCOHBIX CUTYAIUSX,
UCTIOJIb3Yys OMOJIOTMYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TMUHBIX MOIX0AX MPUHSATUS PEIICHHIMA
(MHIUBHUyaTbHOE, IPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSITEIbHO COCTAaBIISATh AQITOPUTM pelIeHUs 3aJauyd (Wi €ro 4acTh),
BBIOMpATh CHOCOO pemnieHus: y4deOHOW OMONIOTMYeCKOW 3amadul ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeaaraeMbie BApUAHTHI PEIICHUM;

COCTaBIIATh IUIAH JACHCTBUN (TUIaH peanu3alid HAaMEYEHHOTO aJIfOpUTMa
pelieHns), KOPPEKTUPOBATh MPEIJIOKEHHBIH aIrOPUTM C YYE€TOM MOJTYyUYECHUS
HOBBIX OMOJIOTUYECKUX 3HAHUI 00 U3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.



CaMoOKOHTPOJIB (pedekcus):

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHUBAIINH U Pe(IEKCHUH;

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlMH U MpeAiarath IiaH e€ N3MEeHEHUS;
YUUTHIBATh KOHTEKCT U MPEABHUIECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTD MPH
pemieHMr y4eOHOM OHMOJOTMYEeCKOM 3aJayd, aJanTUpOBaTh pEUIEHUE K
MEHSIOIINMCS 00CTOSITEIbCTBAM;

OOBSICHATH MPUYUHBI JOCTHKEHUS (HETOCTIKEHHS) Pe3yIbTaTOB JCSATEIbHOCTH,
JaBaTh OIIGHKY NPUOOPETEHHOMY ONBITY, yMETh HAaXOAWUTh TO3UTHBHOE B
IIPOU3OLLIEAIIEN CUTYALINH;

BHOCHUTH KOPPEKTHBHI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
M3MEHUBIINXCS CUTYAIMH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSM.

9MOLIPIOH&JIBHBII>1 HMHTCJIJICKT.

pasnuyarh, Ha3bIBaTh M YIPABJIATH COOCTBEHHBIMU SMOITUSMHU U SMOIMSAMU
APYTHUX;

BBISIBJISATH U aHAIM3UPOBATH MPUIUHBI SMOIINN;

CTaBUTH Ce0S HA MECTO JIPYroro YejJoBeKa, TOHMMaTh MOTUBBI 1 HAMEPEHUS
ApYyToro;

PEeTyIMpoBaTh CIIOCOO BHIPAKEHHUST YMOIIHH.

[Tpunsite ceds u IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K APYTrOMY YeJIOBEKY, €r0 MHEHHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TaKOE e MPaBo IPyroro;

OTKPBITOCTH ceO€ U IPYTHM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAZICTh CUCTEMOW YHHBEPCAJIBHBIX YyUYEOHBIX PETYIATUBHBIX JICHCTBHA,
KOTOpasi oOecrneuynBaeT (OPMUPOBAHHUE CMBICIOBBIX YCTAaHOBOK JMYHOCTH
(BHYTpEHHSII TIO3HMIMSA JIMYHOCTH), W JKU3HEHHBIX HABBHIKOB JIUYHOCTH
(ympaBieHus: co00#, CaMOIUCIIUTIIINHBI, YCTOWYNBOTO TTOBEICHUS).

IIpeaMeTHBIE pe3yabTAaThl OCBOCHHS IPOrPaMMBbI

B no3naBatenpHOM (MHTEIUICKTYAIBHOM) cdepe:

- HpI/IO6peT€HI/IC OIIbITa HMCIIOJIb30BaHHUsA MCTOAOB OMOJIOTHYECKOM HayYKH C LCJIbIO

M3yUYeHUsS OMOJIOTHYECKHX OOBEKTOB, SBICHUW M MPOIECCOB: HAONIOJCHUE, OIMHCAHUE,

MMPOBCACHUC HCCIIOKHBIX OMOJIOTMYECKUX ONBITOB H OKCIICPUMCHTOB, B TOM 4YHCJIC C

HCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX OMOJOTHYECKUX MPHUOOPOB U NUHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS MHTETPUPOBATH OMOJOTHUSCKUE 3HAHMS CO 3HAHUSIMH W3

JIPYTHX y9eOHBIX MTPEAMETOB ((DU3UKH, XUMUH, Teorpaduu, HCTOPHUH, OOIIECTBOZHAHUS
U T. I.);



— (QopMHUpoBaHNE YMEHUH peliaTh y4eOHbIC 3a7a4l OMOJOTUUECKOTO COJIepIKAHUS,
BBISIBIISIT  NPUYMHHO-CIECTBEHHbIE  CBSI3M,  NPOBOAUTH  KAuye€CTBEHHbIE U
KOJMYECTBEHHBIEC PACUEThI, JA€JIaTh BHIBOAbBI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

— (opMHUpoBaHHWE YMEHHUS IUIAHUPOBATh y4eOHOE HCCIEAOBAHHME WM MPOEKTHYIO
paboTy C y4eTOM MOCTaBIEHHOM LEeu: (OPMYIUPOBATH NPOOIEMY, TUIIOTE3Y U CTABUTH
3a/layd MCCIIEIOBaHUs, BbIOMpATh aJE€KBATHO IOCTaBICHHOW L€ METOJbI, JAeNaTh
BBIBOJIBI IO p€3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHON JeATENbHOCTH;

— ((opmupoBanue uHTEepeca K  yrayOJieHMIO  OHMOJOTUYECKUX  3HAHUU
(npennpoduiibHas MOArOTOBKA U MPoQeccuoHalIbHAs OpUEHTAIMs ) U BBIOOpY OHOJI0run
KaKk MpOQWIBHOIO MpeIMeTa Ha CTYNEHU CpPEeJHEro MOJHOTro oOpa3oBaHUs IS
Oynyuield npodeccuoOHAIbHONW JIeATeIbHOCTH, B 00J1acTW OWOJNIOTHHM, MEIULUHBI,
HKOJIOTUH, TICUXOJIOTMH, BETEPUHAPUH, CEIBCKOTO X03sICTRA;

— BJaJCHUE HaBbIKAMU paboThl ¢ HHPOpPMALMEH  €CTECTBEHHO-HAYYHOTO
collep KaHusl, IPEICTaBICHHON B pa3Hoil (opme (B BHIIE TEKCTa, TAOJIMYHBIX JAHHBIX,
cxeM, TrpaduKOB, AuarpamMMm, MOJeENe, Hu300paxkeHuil), KPUTUUYECKOrO aHaIu3a
UHGOpPMAIIMK U OLIEHKU €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpOBaTh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
OpEeIMETOB; UHTEPEC K YIIIyOJeHUI0 OMOJIOrMYECKUX 3HAHUI W BbIOOPY OMOIOIMM Kak
npodUIBHOrO TMpeAMETa Ha YpPOBHE cpedHero oOuiero oOpazoBaHMs Ay Oynyuieil
npo¢eCCUOHATIBHON JESATENbHOCTH B 00JacTH OWOJIOTHH, MEAMLMHBI, SKOJIOTHH,
BETEpPUHAPHUM, CEJIBCKOIO XO34MCTBA, NHUIIEBOM MPOMBIIUIEHHOCTH, IICUXOJIOTUH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE IPEICTABICHUS O MATEPUATIUCTUUYECKON CYITHOCTU
T€HOMOB JKUBBIX OPraHU3MOB M PETYIJIALNIO UX pabOThI;

— 3HAHUE OCHOBHBIX (DAKTOPOB OKPY>KaIOLIEH Cpe/ibl, BIAUSIOMINX Ha pa3BUTHE U
CYLIECTBOBAHUE KHUBBIX OPTaHU3MOB, aJaNTaluil K GakTopaM OKpy»Karollel Cpeibl;

— 3HAHUE OCHOBHBIX I10/IX0JI0B OMOTEXHOJOTHH, UCIIOIb30BAHUS €€ JOCTH)KEHUHN B
COBPEMEHHOM >KU3HH YeJIOBEKa, 0COOEHHOCTU HCIIOIb30BAHMS KUBBIX OPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HAHUE OCHOBHBIX TIOAXOJOB CEJEKIMU U OHOTEXHOJOTHMH KYJIbTYpPHBIX
pacTeHuid,  XapakTepu30BaTb  TIE€HETHYECKH  MOAU(UIMPOBAHHBIE  paCTEHHUS,
OIepUPOBATH MOHATHUAMM, THOPUIN3ALMS, OTAAIEHHAs TMOPUIN3alNs, NCKYCCTBEHHBIN
0TOOp, reTepo3uc, TpaHchopMalus, MyTareHes, FeHeTHYECKOe peAaKTUPOBAHHE;

— TOHMMAaHHWE  MOJIEKYJSIDHBIX  MEXaHM3MOB  pealiM3alliil  HaClIeJCTBEHHOMN
UHPOPMALMM U YMEHHE CBOOOIHO ONEPHPOBATH OCHOBHBIMHU TOHSATHAMHU MOJIEKYJISIPHOMN
OMOJIOTHH U €€ COBPEMEHHBIX HAIIPaBJICHUN — I'€HOMHUKHU, METaréHOMUKH, IPOTCOMUKH;

— 3HaHWE OCHOBHBLIX 3a00JICBaHUI YCJI0BCKA, MCXaHU3MOB HUX PAa3BUTHA, crocooax

HUX INAarHoCTUKH U JICUCHUA,



— (QopMHUpOBaHUE YMEHUS UCIOIL30BaTh MOHATUIHBIN anmapaT U CUMBOJIMYECKUM
SA3bIK TEHETUKH, TPAMOTHOE€ NPUMEHEHHWE HAyYHBIX TEPMHUHOB, NOHSATHI, TEOPUH,
3aKOHOB JUJIS OOBICHCHMSA HAOJIOMAEMBIX OHOJIOTMYSCKHUX OOBEKTOB, SBICHUU U

IMpOoUICCCOB, MO3BOJIAIONNX 3aJIOKUTD (byHI[aMeHT Hay4YHOI'O MUPOBO33pPCHUS.

B nieHHOCTHO-OpUEHTalMOHHOM cdepe:
— 3HaHHWE, YTO NPUMEHEHUE COBPEMCHHBIX TEXHOJOTHH MOJCKYJISIPHON OWOJOTHH
MO3BOJISIET YCHEIIHO pemaTh Takue 3J0001HEBHbIE NPOOJIEMBI, KaK OXpaHa
OKpY’KaroIen cpelibl, COXpaHEHHE 3I0POBbS UeI0BEKa, KOHTPOJIb U BOCCTAHOBIICHHE

OKOCHCTECM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KMBOTHBIE M PACTEHHUS NPHUCIIOCAOIMBAIOTCD)

(BOJIIOIIHOHHASI IK0JI0THS1) 5-6 Kiaaccewl (34 yaca)

JKUBBIE 00bEKThI

(64)

OpraHu3MOB (CTPOCHHUE KIETKH).
Bun, ocobs — opranusm kax
eqnHas cucreMa. AjganTaiuu
(mpucnioco6nenus). [Tonstue
TrOMEOCTa3a KUBOTO OpraHu3Ma.
Crioco0sI ero nojaepKaHusl.
OrpanuueHus
MOP(OJIOTHIECKHUX U
(U3HOIOTUYCCKUX aIallTallHH.
[Touemy opraHu3Mbl He
CTAHOBATCSI OECKOHEUHO
OOJBIINMU, MAJICHBKUMH,

BCCAIHBIM.

Tembl OcHOBHOe cofepxKkaHue JeATeIbHOCTD
IIKOJbHUKOB
1. MBI ucciienyem CBOJICTBa U CTPOCHHUE KUBBIX HccnenoBarensckne

paboTsl «Bce 1 (CUHULIBL,
Oenku, O6epe3bl U T.1.)

OJIMHAKOBBIC?

DOTOKBECTY.

[IpakTuueckas pabora
«CocTaBnsieM KHUTY

PEKOPIAOB pACTEHUH U
YKUBOTHBIX HAIIETO Kpasi».

2. Bausinue

OKpY Karleu
cpeabl HA )KNBbIE
opranusmsl (12 4)

DaKTOphl OKPYKAKIIEH CPEIb
(abuotnueckue, OMOTHIECKUE,
aHTpororeHnsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BJIIMSIHHUE HA )KU3HEICSITCIHHOCTh
YKUBBIX OPTaHU3MOB:
TEeMIIepaTypa, CBET, BIaKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTHU
PUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K a0OMOTHYECCKUM
dakropam. [IpucrocobneHus K
OCHOBHBIM a0MOTHYCCKUM
dakTopam: Temmeparypa,
BJIQYKHOCTB U CBET.

[IpakTrueckoe 3aHATHE
«Bet u Termno» (Kyouku
JbJAa B3BECUTD, MOJIOKUTh
B yamku [letpu Ha
pPa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsATHE
«YTo pacTBOpsieTCA B
BOJE» (AKCIIEPUMEHT
«Kunkuit 1om»).
[IpakTrueckoe 3aHsATHE
«duddy3us Bemects B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHHE PACTBOPOB MO
LBETKY.

[IpakTrueckoe 3aHATHE
«JIen maBaet B BoJie
(aiicOepru, 3amep3anue
BOZIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3aHun




pacIimpseTcs
(pa3pylieHue KaMHs
(mouBO0OOpa3oBaHMUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHsATHE
«IIly6a» (kyOukH Jibaa
3aBEPHYTH B Pa3HbIU
MaTepHall, B3BECUTh).
IIpakTrueckoe 3aHsATHE
«ITurmeHThI» (MOXKHO
pa3zeianTh Ha BaTMaHe
KpacuTeIH U3
baomacTepoBy.
[IpakTuyeckoe 3aHaTue
«Kax ®UBOTHBIE IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUATICTKOM ).
HccnenoBarenbckue
paboTtel «BnusHue cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUAX» (Ha TOCTYITHOM

Marepuasie).
3. BzaumopeiictBusi | buotnueckue GpakTopsl. HccnenoBatenbckas
JKMBBIX OPraHU3MOB | 3AKOHOMEPHOCTHU Pa3BUTUS pabota «HabmoxeHus 3a
(4 v) MEXBUIOBBIX B3aHUMOOTHOIICHUSMU
B3aMMOOTHOIIICHUH. KUBOTHBIX MPHU

KoaBomtonus (XUIHUK-KEPTBA;
Mapa3uT-X035I1MH) DBOITIOLMS
CTpaTeTHii TOOBIBAHUS ITHIIIH.
ConnainsHoCcTh. Bunbi-
BCeJIeHIbI. [lepeuens pacTeHunii-
BpPEIIUTEIECH.

JTOOBIBAaHUHU ITHIIA
(KOpMYIIKH ISl TITHLL, JJIST
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMepbI».
HccnenoBaTenbckas
paboTta
«Pacnpoctpanenue
BUJOB-CUHAHTPOIIOB B
Hallled MECTHOCTH




4. Yes10BeK B KM3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpONIOTeHHBIE (PAKTOPHI.
[IpaBaa i1, 4TO EPBOOBITHBIE
JIIOJTA KWW B TAPMOHUU C
npuponoi. OgomManiHuBaHue u
IPUPYUYEHUE )KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIIINE BUbI, KAK 3TO
nenatb. KynbTypHble pacTeHUs U
ux aukue npeaku. [louemy
BaKHO UX COXPAHSAT.
Pa3Hoo0Opa3ue KynbTypHBIX
pacTeHU 1 UX 3HAUCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocobo
OXpaHseMbIC TEPPUTOPHH,
3anoBeHUKH Poccun u Mupa.

[IpakTrueckas padota
«Pa3znoobpasue
KyJIbTYpPHBIX PACTCHUH B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPONOTE€HHBIX (PAKTOPOB
Ha pa3BUTUE PACTCHUH B
ropojie/HaceIeHHOM
MTYHKTE.
OKCKypcHst/paKTHYECKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIbHBIC
OOBEKTHI TPUPOIBI.

5. Dkogornueckue
Huuu (6 4)

buocdepa — oHa u3
BOKHEUIINX 000JI0YECK 3eMJIH.
UTo TaKkoe «IKOJOTHYECKHE
HUIIIK» U KaK OHU
dbopmupyrotcs? @opMupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (opM,
MOBEICHUYECKHUX
IPUCTIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
co00II1eCTBa M UX THIIHI.
Pa3Butne u cMeHbI

paCTUTEIBbHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUIECKHUE
HUIIN BOKPYT T€Os —
onucanue GpaxkTopon
OKpY’Karolen cpebl».
HccnenoBarenbckue
paboTHI
«DeHonornYecKue
HAOJIIOIEHUSY.

Monyab «OCHOBBI pac

TEHHEBOACTBA» 7-8 Kiacchl (68 yacos)

Tembl

OcHOBHOE coaepxkaHue

JesiTeIbHOCTDH
IKOJbLHUKOB

Tema 1. BBeaenue B
PAaCTEeHHEBOACTBO
2 q)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIpAILLBAHUS PACTCHUM.
Uctopus pazsutus
arpOXHUMHUYECKUX 3HAHUU
(pab6otet M.B. JlomonocoBa, 1O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,

II.A. Kocteruena, JI.H.

[TpakTrueckas pabora
«bouka JInbuxay.




[IpstHUIIHMKOBA U Op.).

Tema 2.
ArpoTeXHUYeCKHH
JKCIepuMeHT (6 4)

IIpaBuna nocTaHOBKHU
arpO’KCIEPUMEHTOB.
ITocTanoBKa HKCIIEPUMEHTOB C
pacteHusiMU. B160p TeMBbl,
COCTaBJIEHUE TUIIOTE3BI, LETU U
3a/1a4 SKCIIEPUMEHTA I10
BBIpAIlMBAaHUIO PACTCHUH B
KOHTPOJIUPYEMOU Cpee.
Kontponu, noBropHoCTH,
IPOBEAECHUE IKCIIEPUMEHTA.
[InaHupoBaHKE SKCIIEPUMEHTA.
OueHka pe3yiabTaToB
JKCHEPUMEHTA.

OcBoeHME TEXHOJIOTHH
KPYTJIOTOMYHOTO BhIPAIIMBAHUS
CajaToOB U MUKDPO3EJICHU B
KOHTPOJIUPYEMBIX

HCKYCCTBCHHBIX YCJIOBUAX.

HccnenoBarenbekas
pabora «DakTopkl,
BIIUSIOLIME HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB ).
[TpakTuueckas pabora
«COO0p ycTaHOBKH AJiA
BBIpAIIMBAHMSI PACTCHHI B
KOHTPOJUPYEMBIX
YCIOBUSIX).

Tema 3. Poab
XUMHYECKUX
3JIEMEHTOB B
NUTAHUU PACTCHUI
(20 v)

Bopga. PactBop. BeiTskka.
AHMOHBI, KATHOHBI,
3JIEKTPONPOBOIHOCTE U pH
pactBopa. Posib XuMHuueckux
3JIEMEHTOB B MUTAHUU PACTEHUIA.
[Tony4yeHnne nuTaTeabHBIX
BEILIECTB PACTCHUSIMH.

Y noOpenusi: opraHu4eckue,
MUHEpPAJIbHBIE,
MUKpOOHonornueckue. TUIbI
MATaHUs pacTeHuil. Bo3mymnHoe
U MUHEpaJIbHOE (KOPHEBOEC)
MATaHHUE pacTeHul. TpaHcnopT
MUTATEIbHBIX BEUIECTB
pAaCTEHUI: BOCXOIAIIUNA 1
HUCXOIAIINMN TOK. BaxkHeunmue
KanuiHbIe, pocdopHbIe 1
a30THBIC YAOOPEHUS, UX
cBoiicTBa. [IpocTeie U Cl0XHBIE
yIOOpEHUSI.

Poct u pazButne pactenuii:
ATarbl OHTOreHe3a, (aKTopHI,
BIIASIOIIAE HA POCT PACTEHHUIA:
CBET, I'yCTOTa MOCAJI0K, IUTAHUE,
cyocTpar.

OcoO6eHHOCTH TUTAHUS

[TpakTuyeckas pabora
«CXxeMbl TUTaTEIbHbBIX
pacTBOpoB. Pacuer 103
yaoOpeHui s
MUTATEIbHBIX PACTBOPOBY.
[IpakTuyeckas pabora
«IIpaBuna cMemmBanus
yI00peHU»
[IpakTrueckas padora
«IIutanue pacTeHui:
TEXHOJIOT U
MPUTOTOBIICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[TpakTuueckas padora
«MOHUTOPUHT
MUHEPAILHOIO MUTaHUS
PaCTEHHI».
[TpakTrueckas pabora
«PacturenpHas
JTINarHOCTUKAY.
HccnenoBarenbckas
pabota «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTeHUN Ha
IIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHHUE B )KU3HU PACTCHUM.
@opmBI a30Ta U UX
peBpalicHue B MOYBe.
Uctounuku dpocdopa nis
pacteHus. 3Ha4eHUe
dbocdhopcoaepxanux
COEMHEHUN B KieTke. Pomib
MAaKpOIPrUYE€CKUX COCTMHEHU N
dbocdopa B sHEpreTHIECKOM
oOMmeHe.

Brnusinue kanust Ha ¢pusndeckue
CBOMCTBa MPOTOIIA3Mbl, HA
dbepMeHTHI yTIeBOOPOIHOTO
oOMeHa, CUHTe3 OCJIKOB U 1.
Ponb xanus B moanepkaHuu
MOHHOTO OajaHca B TKaHSX, B
poleccax caMoperyJsiuu.
Perynsaropuas u
CTPYKTYpOOOpa3oBaTesibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIETOYHOU
CTEHKH, NOJIJIEPHKAHNUN
CTPYKTYpbl MEMOpaH u
pEryJsilus UX MPOHULIAEMOCTH.
3HaueHUE MarHus B
MeTab0IM3Me PACTCHHM.
Marnuii B coctaBe xjopoduiuia,
CXOJICTBO XJopoduiia u
reMorjio0nHa Kak
CBUJIETENILCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero oCHOBHBIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aLHNU
KJIETKH, Y4acTHeE B
OKHUCITUTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIUAX
MHUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MUKPO3JIEMEHTOB B
MeTaboJIM3Me PaCTCHUIA.
Oco06eHHOCTH OCTYTUICHUS
MUKPO3JIEMEHTOB B PaCTCHHUSI.
CuHeprusm u aHTaroHU3M

yCTaHOBKA MPUYNH
MaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HaJTUYUN )».
HccnenoBarenbekas
pabota «O1eHKa BIUSTHUS
pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHUN
(cocTaBieHue pa3IMYHbIX
MOJIKOPMOK)».




3JIEMEHTOB ITUTAHUS PACTECHUM.
PacturensHas quarHocTuka u
METObI UICHTU(DUKAIIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB

IMUTaHUA.

Tema 4.
Peryasitopsl pocrta
pacreHuid. 3ammura
pacrenui (4 4)

[lonstue o perynsitopax pocra
pactenuit. CTUMYISTOPBI pocTa
— (UTOrOpPMOHBI (ayKCHHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
HMHrubuTopsl pocTa pacTCHUN:
1. npupoansie (abcuu3oBas
KHUCJIOTA U HEKOTOPBIE
(dbeHoIbHBIE BeleCTBa
(MKymMapoBasi, KOpUJIHas,
CaJTUIUIIOBAsT KHUCJIOTHI).

2. CHHTCTHYECKHE
(MOpdaKTHHBI, peTapAaHTHI,
nedOMaHTHI, JTCCUKAHTBI,
repOutuabpr). PUTOMOHUTOPUHT
U OIICHKA COCTOSIHUSI paCTCHUH.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHHTA.

3ammuTa pacTeHH OT
BpEIUTENCH: OCHOBBI

ouomeTo/ia.

[IpakTrueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSTHUS
pactennii. CoBpeMEHHBIE
CIIOCOOBI MOHUTOPUHTA.

HccnenoBarenbckast

paboTta «Bnusiaue
rerepoaykcuHa HA
npopacTaHue (pocT Ha
Pa3HBIX CTAIUSAX, B PA3HBIX
YCIIOBUSIX) pa3IUYHbIX
pacTEHUIN».

[TpakTuueckas pabora
«HCcekTapuu: mpaBuia u
YCJIOBHUS pa3BeleHUS
HOJIE3HBIX HACEKOMBIX).

Tema 5. Bonnas,
necyaHasi M
MOYBEHHAS
KYJbTYPbI, HX
NnpuUMeHeHHe B
BbIpallMBAHUU
pacTeHmuii.
duzunosorusa
pacrenuii (8 4)

BopaHas, necuanasi u mo4BeHHas
KYJbTYpbl, UX IPUMEHEHHUE B
BBIPAIIIMBAHUMN PACTCHU.
[IpoBenenue BOAbI B KOPHE U
cTebJie pacTeHUH.

Bonsslil pe:xuM pacTeHui:
CTpOEHHUE YCTHHUII: (PaKTOPHI,
BJIUSIIONINE HA UX PACKPBITHE U
3aKphITHE. 3HAUCHHE MEXaHU3Ma
peryJsiliy UCTIAPEHUs BIaru
pacTeHUEM.

DOTOCUHTE3 — YHUKAJIbHBIN
polecc pacteHuil. TeMHoBast u
cBeroBas (ha3el poTocuHTESA.
3HaveHue (HOTOCHHTE3A IS
YKUBBIX OpraHu3MoB. DaKTOPbI
pocTa paCTeHU: BO3AYX U
aspanus. [logzeMHoe apixanue
pPacCTEHHUIi: COCTaB MOYBEHHOTO

BO3/yXa, ra3000mMeH. ["'a3oo0meH

ITpakTrueckas pabora
«KopHeBoe naBiieHUEY.
[IpakTrueckas padora
«IIpurorosnenne
npenapara yCThbHIL
METOJOM CJICTIKa».
HccnenoBarenbekue
paboTsl «Brnusane
YCJIOBUM COEPKAHUSA
pPacTeHUM Ha KOJIMYECTBO
YCTBUID.

[TpakTrueckas pabora
«DyHKIMOHATbHAS
JIMAarHOCTHKA PAaCTCHUU MO
aKTUBHOCTH
XJIOPOTLTIACTOBY.
HccnenoBarenbckas
pabota «OnpeneneHue
xyopodumia A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIIMBAHUH.

(hOTOCHUHTETHYECKOM
AKTUBHOCTHU PAaCTEHUH U
(bakTOpOB, BIUSIONIUX HA
HEe.

[TpakTuueckas padora
«Aspanus, CO2 u O2.
JIpIxanue pacTeHun».
[TpakTuueckas pabora
«/IpIXaHWe pacTEHUI:
OlLlIEHKa HMHTCHCUBHOCTH
JIBIXaHWS PACTCHUH U
UIOJIOBY.
HccnenoBarenbckue
paboTthl «BnusHue
crioco0a BeIpaluBaHus
(cocTaBa mUTaTEIBHOM
CMECH, CXeMbI BHECCHHS )
Ha POCT U Pa3BUTHS

pa3JINYHBIX PACTCHUII.

Tema 6.
KyasTypHBbIC
pacTeHmusl.
CoBpeMeHHbIE
aCHEeKTHI CeJIeKIHU
(20 v)

Kak denoBek cTan UCIoab30BaTh
pactenus? CBsi3b pa3BUTHS
IMBWJIM3AIMU YEJIOBEKA U
OJIOMAallTHUBAHUS PACTCHUIA.
JlomecTukarus.
HacnenctBeHHOCTD U
WU3MEHUYUBOCTh — OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
U3MEHUYUBOCTD.

['en —matepuaabHBIN HOCUTEID
HACJICICTBEHHOCTH U
n3MeHUYUBOCTU. HykiienHoBbIE
KHUcoThl. Jlokanu3anus
F€HEeTUYEeCKOro Matrepuasa B
KJIETKE. JleTleHne KIeToK.
Pernukarnus JIHK. OcHoBHas

JI0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcaAnus.
MyTramumu.

DddexT OyTHUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reHO0aHK? 3aueM COXpaHsSTh
T€HETUYECKHUE PECYPCHI

pactennii? OCHOBHBIE CIIOCOOBI

Juckyccus
«JlomecTukanus, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOpPBIE KUBYT PSIOM C
YeJI0BEKOM UM
OJIOMAIIHUBAIOTCA?
MO3KHO 11 CUUTATh
TapakaHa OJIOMaIlTHEHHBIM
KUBOTHBIM 7.
[IpakTrueckas padbora
«MoaudukanronHas
W3MEHUYMBOCTh (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpEBA)».

[TpakTuueckas pabora
«I'eH — HHCTPYKLMS 110
cObopke kieTku (Ha Oucepe
WA KOHCTPYKTOPE)».
[TpakTruueckas pabora
«MyTtanus Ha OyTepopoie
(J1r060#1 00BEKT U3
npeablayeit padboTel, T1ie
W3MCHECHHE HHCTPYKIIUN
MPUBEACT K N3MCHCHHUIO
BHEITHETO BUJA
00BEKTa)».




COXPAaHEHUS TeHETUYECKUX
pecypcoB pacteHuii (ex situ u in
situ).

3nauenue pador H.W. BaBunosa.
3aKOH TOMOJIOTUYECKHX PSAIOB.
lenTpsl NPOUCXOKACHUS
KyJbTYpHBIX pacTenui H.U.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IBI CENEKIINH.
I'ubpunuzanus. ®opmer otdopa.
OcHOBHbBIE HalnpaBiIeHUs
CEJIEKLIMU: YIIy4IICHUE
ypOKaitHOCTH, YCTOWYUBOCTH K
OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

EcTb 1 xu3Hb B ipoOupke?
buorexHonorus KyJlIbTypHBIX
pacTeHUM.

Kak uenoBek moxer
MOAU(PUIIUPOBATH pACTECHUs?
I'eneTnyeckoe pegakTHPOBAHUE.
CoBpeMeHHbIE TOIXOAbI U
JNOCTHKEHUSI TEHETUYECKOT 0

peIaKTUPOBAHUS PACTCHUI.

[IpakTrueckas padoTa mo
rpynmnaMm «OTKyna Ha
HaIIMX CTOJIax
(GPYKTHI/OBOIIN/3TTAKK.
[TpakTuueckas pabora
«BripamuBaem ropox. Kax
MIPOBECTHU CKPEIIUBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BsipaniBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJIB30BAThHCS
pe3ylibTaTaMu
TPEIBITYIINX
OKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL pAaCTEHUN).
[TpakTuueckas pabora
«["eHOMHBIEC HOYKHHUIIBI
(MoxenupoBaHue pabOThHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHas

npoaykuus (8 1)

HanzemHble u noa3eMHble
opranbl pactenuii. [Tober u
BUJIOM3MEHEHHBIN I100ET
pacteHuii. CriocoOsbI
Pa3MHOXECHUS PACTCHUH.
[TonsTHe 0 KauecTBE NPOAYKTOB
nutanus. [Ipo6remsr
KOHKYPEHIIMM OT€YE€CTBEHHBIX
IPOJIYKTOB MUTAHUS C
UMIIOpPTHBIMU. JlorucTuka
JIOCTaBKH U CPENICTBA
COXpaHEHHUS TPOIYKTOB
MUTAHUA.

Mukpo3eneHsb: MOJe3HOCTh U
TEXHOJIOTUSI.

XUMUYECKUN aHAIU3
npoayKiuu. OCHOBBI
CIIEKTPOOTOMETPHH.
[ToreHumomeTpus.
Xpomatorpadusi.

[TpakTrueckas padota
«IIpenenbHo M10MyCTUMBIE
koHreHntpauuu (I11K) u
METO/Ibl KOHTPOJIA
0e30macHOCTH
PaCTUTENBHBIX TPOTYKTOB
MTUTAHUS.
HccnenoBarenbekas
pabora «O1eHKa KauyecTBa
BBIPAIICHHON
MUKpPO3€eaeHn» (1100
CBOSI, TMOO U3 Mara3uHa).
[TpakTrueckas pabora
«MeTobI OILIEHKHU
Ka4ueCTBA PACTUTEIBHOU
MPOAYKIMU: XpaHEHUE U
COXPaHHOCTb
MUTATEIbHBIX BEIIECTBY
(Mo 1ocTynmHOMY
000pyI0BaHHUIO).
HccenenoBarenbckas




pabora «OnpeneneHue
BuTamMuHa C MeTOIOM
0o0paTHOro TUTPOBAHUS B
IUIOIaX Ha PA3HOM CPOKE
(cmoco0e) XpaHeHus».

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

Tembl

OcHoBHOE coep:KaHHe

JlesiTEJIbHOCTD
IKOJbHUKOB

Tema 1.
Bbuorexnosiorus
4 9)

[TonsiTue OuoTEXHONIOTHHU. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO MePe]]
XUMHYECKUM CUHTE30M. OCHOBHBIC
O0M000BEKTHI OMOTEXHOJIOTHHU:
IIPOMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJICTKH U TKaHU
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.

Coipbe 17151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHHUKH YTIEPO/a,
aszora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHHKOB
CBIpbs (BKJIFOYAsi BOTIPOCHI €TI0
peaBapUTEILHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIIe BKIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE
AJIIEMEHTHI yIPaBICHUS U
ONITUMM3AIUHU TIPOILIECCOB
OouocunTe3a. Metozb

OIITUMH3alIWHU ITNTATCIIbHBIX CPCII.

[TpakTrueckas pabora
«IIpumepsl
MPUMCHCHUS
OMOJIOTMYECKUX
00BEKTOB B TBOCH
KUA3HI.

Tema 2.
MuxkpoOuoJiorusi
(12 )

[Tonoxenue MpoKapuoTOB B
CUCTEME OPraHUYEeCKOro MUpPA.
Ctpoenne OakTepuaIbHON KICTKH.
Knaccuduxkarus 6akreputii.
Mopdonorus 6akrepuii. [IpocTeie
Y CJIOKHBIC METOJIbl OKPAIITMBAHUS
Oakrepuii. ®uznonorus OaKTepuit:
MUTaHUE, IBIXaHHE, POCT U
pPa3sMHOXKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPeMODUITBHOCTb,
0COOEHHOCTU CTPOCHUS KIIETKH).

IIpakTuka.
Jlabopatopnas pabota
«DuKCUpPOBaHHbBIE
npenapaTsl OakTepHil.
Omnpenenenue Gopmbl
MPEAJIOKEHHBIX
KYJbTYD
MHUKPOOPTaHU3MOB,
WCTIOJIb3YS TPOCTOM
METOJ OKPaCKM».
JlaGoparopnas pabota
«OnpeneneHue Tuma




MOJIOYHOKHCIIOE ¥ CIUPTOBOE
opoxxenne. DoToTpodHbIC U
XeMOTpOo(HBIE OaKTEepHUH.
Kunetnueckoe onucanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCTOHEHIIUAIbHAs MOJEIb POCTa.
Kunertnka rubenu
MUKPOOPTaHU3MOB.

[laTorennsle 6akTepun. YymHast
najo4yKka v YepHasi CMEPTh,
00TyIU3M, CTOJIOHSIK, TYOepKyJes.
UcTtopus 60pbOBbI €
OakTepruanTbHBIMU UH(PEKITUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3Mbl 1eiCTBUMN
AHTUOMOTUKOB. MeXKIIeTOUHAs
KOMMYHHKaIIHS OaKTepUH.
YyBCTBO KBOpyMa.

[Tpumenenue 6akrepuii
yenoBekoM. Kunetnueckoe
onucaHre OMOCUHTE3a MPOTYKTOB
MUKpOOpranu3Mamu. bakrepuu,
KOTOpBbIE MOT'YT pa3iararb
IJIACTHK.

Mukpoopranu3mMsbl B
arpoOMOTEXHOIOTHH.
HckyccTBeHHBIE acCOMALIUN
pacTeHuii ¢ MUKpOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METOJOM OKpallIBaHUS
no I'pamy» (mpu
HaJIMYUU PEAKTHUBOB).
JlaGoparopnas paboTa
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaxkTepuii».
JlaGoparopnas paboTa
«IToceB cmbIBa € pyK Ha
yamku Iletpu».
JlaGoparopnas pabota
«Brplgenenue uncToun
KYJbTYpPBI OaKTepHil.
Merton pa3BeneHuil.
MeTtoa UCTOIIAIOIIETO
HITpUXay.
JlaGoparopnas pabota
«Mopdomoruueckas
XapaKTepUCTUKa
BBIJIEJIEHHON YUCTOU
KYJbTYPBI:
XapaKTepUCTUKa
KOJIOHWH, hopma
OakTepui, TUII
KJIETOYHOU CTEHKH.
JlaGoparopnas paboTa
«CpaBHEHHE pocTa
MUKPOOPTaHU3MOB Ha
yarke 6e3 u C
n00aBIIeHUS
aHTHOMOTUKOB.
HccnenoBarenbekas
pabota «Ilouck
MUKPOOPTraHU3MOB
00J1a1aroIInX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBarenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aAKTUBHOCTH.
HccnenoBarenbckas
pabota «Bsinenenue
OakTepuil MOJIE3HBIX

JUI PaCTCHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe rpUObI,
AP OKAKH,
Boxopocan) (12 4)

[InecHeBbie TpUOBI TPOTYIICHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIECTB
OO6m1as xapakTepucTUKa APOxKIKen
caxapomurueToB. Mcropus
UCIIOJIb30BAHUS APOKKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHomornu BUHOACTHS U
XJICOOIICUCHUS,
CIIeUATIM3UPOBAHHBIE PACHI
npoxckeit. MeTabou3m ApoxcKen.
Peaxtiust cnupToBOro OpoKeHus.
[TomyueHune BTOpUUHBIX
MEeTa0O0JUTOB B JPOxiKax. Jpoxxku
KaK MPOIYIIEHTHl OMOTOTINB.
[TomyueHue 1eneBbIX OCIKOB B
IPOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOXEHUS Y
IPOKIKEN, 3HAUEHUE N3YUECHUS
MHUTO32 U IUTOKUHE3A JJIS
ONTUMU3AIUHU MTPOIIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITAMMOB, IOHUMAHUS TPUYUH
MATOTCHHOCTH JPOXKKEH U TprbOB,
MIOMCKAa MUIICHEH PYHTUIIUIOB U
pa3pabOTKKN HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bonopocnu — nepcnekTuBHbIN
00BEKT JIJIs1 IPOM3BOJICTBA OeKa U
yrieBoJ1oB. buotexnonornueckue
METObl OYUCTKHU TBEPABIX,
KUJKUX OTXOJ0B U ra3000pa3HbIX
OTXOJI0B MPOou3BOICTB. CTOUHBIC
BOAbl. CXEMBbI OUUCTKHU.
buodunbtpsl, a3poTeHKH,
METaHTEHKHU, OKCUTCHKHU.
AKTHUBHBINA W1 U BXOJSIIIINE B HETO
MUKpoopranu3Msl. Mcnonab3oBanue
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX

BOA.

Jlaboparopnas pabota
«IToxcuer kieTok
IPOXOKEN B Kamepe
I'opsieBar.
JlaGoparopnas pabota
«O0HapyxeHue
MPOYKTOB CITUPTOBOTO
OpOXKCHHMSI: ITHIIOBOTO
CIIUPTA U YTIICKUCIIOTO
razay.

JlaGoparopnas pabota
«Habnronenue
Pa3MHOXCHUS
JIPOMKEBBIX KIIETOK.
[TpakTuueckas pabora
«ITonyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[IpakTuueckas pabora
«OcHOBHBIE BUBI KBaca
U UX XapaKTEPUCTHKA
«Ipoxxu u
MOJIOYHOKHCIIBIE
OakTepuw,
pUMEHSIEMBbIC IS
MIPOU3BOJICTBA KBACay.
[TpakTuueckas padora
«CpaBHUTENbHBIM
aHaJIU3 Pa3BUTHUS
JPOKIKEN B adpOOHBIX U
aHa’pPOOHBIX
YCIIOBUSX.
[TpakTrueckas pabora
«MeTobI OILIEHKHU
CBOWCTB
xJIeOOTMeKapHbIX
JIPOMKIKEH.
Oco0OeHHOoCTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
IPOAKEN.
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMUYECKUX
(hakTOpOB HAa KAYECTBO
OMOTEXHOJIOTUYECKOM
POIYKITNH (KBac,
kedup, CoIp, XJ1e0 u
Tp.)».
HccnenoBarenbckas
pabota «Bnusinue
(OU3HKO-XUMHUYECKUX
(hakTOpOB Ha POCT
Bogopocau (Chlorella

vulgaris)».
Tema 4. HacnenctBeHHOCTh M [IpakTrueckas pabora
Hacaencrsennast M3MEHYHMBOCTh — OCHOBHBIE «MoaudukanronHas

uHdopmanus (8 4)

CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
N3MEHUYHUBOCTb.

['en —matepuanbHBIN HOCUTEIb
HACJIEJICTBEHHOCTH U
n3MeHUYUBOCTU. HykienHoBBIE
KHUCIOTHI. JIokanu3anus
F€HEeTUYECKOro Marepuaa B
KJieTke. JleeHnue KIeToK.
Pennukamus JIHK. OcHoBHas
JI0rMa MOJICKYJISIPHOM OMOJIOTHM.
Tpanckpunuus. TpaHcaanus.
MyTtanumu.

W3MEHUYUBOCTh (JIUCTHS,
UTOJIKU C OJTHOTO
JIepeBa).
[IpakTuyeckas pabora
«['en — uHCTPYKIUS TIO
cOOpKe KJIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTrueckas padbora
«MyTanus Ha
Oyrepopose (modoi
00BEKT U3 MpeabIyIIeH
paboThI, T N3MEHEHHE
WHCTPYKIIMH TIPUBEICT
K U3MEHEHUIO
BHEITHETO BUJA

00BEKTa)».
Tema 5. [TonoxeHue BUPYCOB B CUCTEME IIpocmoTp
Bupycogorust (6 4) | oprannueckoro mupa. CTpyKTypa U | TOKYMEHTAIbHOTO

XUMHUYECKHUN COCTaB BUPYCOB.
Knaccudukaius BUpycos.
Penponykuus BupycoB. Bupycer -
BO30yUTENN MH(DEKIIUOHHBIX
0osie3Hel. OHKOBUPYCHI.

Bakrepuodaru: ctpoenue,

¢dbunbMa o BUpycax.
[IpakTrueckas paboTa.
«Meron pa3BeIeHUIN».
[IpakTuueckas paboTa.
«TutpoBanue

O0akteprnodarony.




CBOMCTBA, IPUMEHEHHUE.
buonorudeckue MeTo 161 60PHOBI C

BUPYCAMH.

Tema 6. 'ennast

OCHOBBI T€HHOM MHKECHEPHH.

[IpakTrueckas pabora

HHKeHepHs U Bekropa. Cnennduueckue «OHIOHYKJIEA3bI
OMOTEXHOJIOTUH dbepMeHTHI OaKTepuUH. pecTpukiuu (padora ¢
8 v) buorexHonoruu npoayKuuu HYKJICOTUIHBIMU
OeIKOB B OaKTepHUATBHBIX MOCJIeI0BATEILHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHON Ha Oymare)».
WHXXEHEPUU U OMOTEXHOJIOTHH. [IpakTrueckas padota
CRISPR/Cas — cucrtema «I"eHHBIC HOXKHHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeit. [MO. MeTtoasl | (MoaenupoBaHUE HA
nonyuenus ['MO. Oymare)».
Urpa-puckyccus:
«Bparpai rpast Ha
coznanue ' MOy.
Tema 7. JlomecTukaiysi OCHOBHBIX Juckyccus
BuorexHonorumn B JIOMAITHUX JKUBOTHBIX; «/lomectuxkanus, Bce Ju
KMBOTHOBO/ICTBE COBPEMEHHBIE IKCTIEPUMEHTHI 110 pacTeHust 1 )KUBOTHBIE,
8 v) JIOMECTUKAIIUU KUBOTHBIX KOTOPBIC KUBYT PSJIOM
(Jiucuua, HOpKa u Jp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIbI 0JIOMalTHUBAIOTCS?
akageMuka bensiena). MO>HO N1 CUUTATh
CoBpeMeHHBIE METO/IbI B TapakaHa
YKUBOTHOBOJICTBE: TPAHCIUIAHTALMS | OJOMAIIHEHHBIM
SMOPHOHOB, XUMEPHBIC JKUBOTHBIC, | KUBOTHBIM 7).
KJIOHUPOBaHUE. [IpakTrueckas padora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «MeToauka
POJIb TATOT€HHBIX KJIOHUPOBaHUS
MUKPOOPTraHU3MOB M Mapa3uToB B | (MOJIEIUPOBAHUE HA
pa3BUTHH 3a00JICBaHUH JOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX M€pax [TpakTuueckas pabora
O00pBOBI C HUMU; POJTH TTOJIE3HBIX «CocTaBieHue paluroHa
MUKPOCUMOHMOHTOB B OpPTraHu3Me MUTaHUS )KUBOTHOTO,
*KUBOTHBIX. [TonoxurensHoe n pacyeT pacxoJ0B Ha
no0o4HOE (OTPHUIIATEITHHOE) COJIEPKAHUE.
BO3/ICHCTBUM aHTUOMOTHKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS pabota «OrneHka
KUBOTHBIX; IIEJIN U 3a]]a41 KauecTBa MOJIOYHOM
BeTepuHapuu. buotexHomorus MPOTYKITUI.
KOPMOBBIX MPENapaToB.
Tema 8. OCHOBHBIE METOBI CEJICKIIUH. [TpakTrueckas pabora

buorexHosoruu B
PAaCTCHHCBOACTBE

I'u6puauzanus. @opmel oTdOOpa.
OCHOBHBIE HANPABJICHHUS

«BpIpamuBaeM ropox.
Kak nposectu




(10 u)

CEJIeKIUU: YIIy4IlIEHHUE
YPOKAUHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBIE MOAXObI CENEKINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuii, ' ubpunuzanus,
oTJajgeHHas THOpuan3anus,
UCKYCCTBEHHBIN 0TOOD, T€TEPO3HC,
TpaHchopMalusi, MyTareHes,
TreHEeTHYECKOE PETAKTUPOBAHMUE).
Uctopus cenexkunu B Poccun u
MUpE, UCTOPHSI Pa3BUTHUS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kax yenoBek MoxeT
MOAU(PUIIUPOBATH paCTECHUS?
I'enHas nHxxenepus pacrenui: Uro
TaKO€ TeHeTUYECKasi HH)KEHEepUs
pacteHuid. TpaHCreHHbIE
pacteHust. MeToibl MOTyYEHHUS.
OO6pazoBanue ommyxoieit y
pacteHuil. ArpoOakTepuanbHas
Tpanchopmanus: Ti-Ta3MuIbl.
I'enst T-JIHK. MonekymnsapHo-
T€HETUYECKHE MEXAHU3MBI
TpancpopManuu. ['eHeTHUeCcKOe
penaktupoBanue. CoBpeMEHHbIE
NOAXOAbI U IOCTUKEHHUS
TE€HETUYECKOT0 PEIaKTUPOBAHUS
pacTeHuM.

EcTp nmu xu3Hb B ipoOupke?
buotexHonorust KyabTypHBIX

pacTeHUM.

CKpEIIMBAaHUE Yy
ropoxay.
[TpakTuueckas pabora
«["eHOMHBIC HOXKHUIIBI
(MozenupoBaHUE
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBarenbekas
pabora «BsipamniiBanue
pacTeHuil B mpoOupKe»
(MOHO
BOCTIOJTH30BATHCS
pe3yabTaTaMu
TPEIBITYIINX
OKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MUTATEIBHBIX
pPacTBOPOB IS
pacTeHui).

Monyab «Moseky/JasipHbie 0CHOBbI (U3H010THU U (hapmMakogorum» 9

kJacc (34 gaca)

MOJTyYCHUE, HEUTPATU3ALIUSL.
MaxkposneMeHTbI: TPOLEHT

Tembl OcHOBHOe coaepxkaHue JleSITeJIbHOCTH
IKOJbHUKOB
Tema 1. BBenenue. buorennsie sneMenTnl: | MccnemoBaTenbckas
dusuoaornueckast |opranorensl: O, C, N, H. pabota
xumus (10 v) AxkTuBHBIE (POpMBI KHCIIOpoaa, ux | «KonuyecTBeHHas

OLCHKA COACPIKaHUA
MHUKPOIJICMCHTOB WJIN




colepKaHUs B OpraHu3Me,
BBITIOJIHsIEMast (PyHKIIHS,
COJIep>KaHKEe B IPOJIYKTAX MUTAHMUS.
Ca2+ - cBaspiBaromme OCIKH,
JETIOHUPOBAHUE KaJbITHS,
peryJssiiusi ypoBHSI Kaablusl B
Opra"usme: TOpMOHBI TO4YeK. Mg —
CTpOoeHHe XJopoduiuia, ero
AKTUBALIUS COJTHEUHOM IHEPTUECH.
MUKpPOIJIEMEHTHI: B KAKUX
MOJIEKYJIaX coaepKaTcs,
BBITIOJIHsIEMast (PyHKIIHS,
COJIep>KaHKEe B IPOJIYKTaX MUTAHMUS.
[TocnencTBus nepeno3upoBKU
MUKpodJeMeHTamu. Fe —
yCBaWBaEMbIE TUTIBI COCTMHEHUN
xenesa. ['eMornporenHsl,
reMOIIMaHUH, IUTOXPOMBL. Cu —
YCBOEHHUE U TPAHCIIOPT ME/IH.
benku, coneprxamiyie Meb.
[Tatosmornyeckue CUHAPOMBI
Menke u BunbcoHa, CBSI3aHHBIC C
METa00IU3MOM MEIU.

ToKCHYHBIE PJIEMEHTHI
[lepnoguueckoit cUCTEMBI IS
opranusma. BimsiHue HegocTaTka
MaKpoO ¥ MUKPOIJIEMEHTOB Ha
YKHBBIC OPTraHU3MBl.

Kupsl. 3a001eBaHus YeIIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU
KUPOBOTO OOMEHa.
JucnunuaeMun.

VriaeBoasl. 3a00eBaHMs YeJIOBEKa,
CBsSI3aHHBIE C HAPYIICHUSMHU
yrieBoiHOr0 oOMeHa. CaxapHbIi
IHa0eT.

benku. Ctpoenue. 3aboneBanus
YeJIOBEKa, CBSI3aHHBIC C
HapyILIEHUsIMU OEJTKOBOT0 OOMEHA.
Oyakun 0eKoB. OEPMEHTHI.
Mexauu3Mm aevictBus. Kimaccel
(hepMEHTATUBHBIX PEAKITUH.
KodepmeHnTsl.

BuTtamuHbI sKupOpacTBOPUMBIE,

BojopacTBopumMbie. [IpeBpaiiienue

BUTAMHHOB B ITHILEBBIX
POIYKTAX).
IIpakTuueckoe 3aHsATHE
«KayecTBeHHBIE
pEeaKIuu Ha
OpraHUYECKUE
MOJIEKYJIBD).
IIpakTrueckoe 3aHsATHE
«eHaTypauus 0eaKoB»
[IpakTrueckoe 3aHATHE
«M3yyeHne akTUBHOCTH
aMuJIasb».
[IpakTrueckoe 3aHATHE
«/nanu3 (kaeTouka
Tpayoe)».




BUTAaMUHOB B aKTHUBHBIE (POPMBI
KO(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OTUYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. [ mukonus. Luki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Katabonuzm
aMHUHOKHUCIIOT. [ TIFOKOHEOreHe3.
CuHre3 yrieBoJi0B, OEJIKOB,
XKUpoB. MeTabonuTuiyeckue
3a0oneBanus. [IpakTuueckoe
3aHATHUE: «PELIECHUE 3a/1a4 Ha
SHEPreTUYeCcKuii 0OMeH»

Krnerka. [TonsiTue MeMOpaHsbi.
OyHkIMu MeMOpaH. Buabt
TPaHCIIOPTa B KIIETKY.
MeMOpaHHbIe OpPraHOUIbI.
3a0oseBaHus CBsA3aHHbBIE C
HapyleHneM paboTbl MeMOpaHHBIX
oprases, 60J€3H1U HAKOILJICHUSI.
THUnbl KOHTAKTOB MEXIY KIETKAMMU.
3HaueHUE MEKKIETOYHOM
KOMMYHHKALHUH JI1 300POBbSI
OpraHu3Ma.

SAnpo. YpoBHU yITakOBKHU
XpOMaTUHA. XPOMOCOMHBIE
tepputopun. HememOpaHHbie

OPTraHOM/IBI.

Tema 2.
MouiekyJisipHast
ouoJsiorus (10 4)

OCHOBHBIE BEXU Pa3BUTHUS
MOJICKYJISIPHOM OHOJIOTHH.
HyknenHoOBBIE KHCIIOTBL.
OCHOBHBIE PUHIIUIBI CTPOEHUS.
MatpuuHbie CUHTE3BI. Permkanus
— OCHOBA KJIETOYHOTI'O JICJICHUS.
[IprHIMIIBI peIUTUKALNY.
MyTtanuu. YTo BBI3BIBAET
n3MeHeHus B ctpoenuu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpumnus.

I'enetnueckuit koa. TpaHcasUus.
OpraHu3zanusi reHoMa BUPYCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHHU3MbI UX JIEUCTBUSL.

Opranuzanus reHoma 6aktepui

ITpakTrueckas pabora
«Boigenenue JIHK u3
OaHaHay.
[TpakTuueckas padora
«Mogens JIHK-
OpHUTaMHU.
[TpakTrueckas pabora
«Onpenenenue
KadecTBa IpernapaToB
JIHK ¢ momorisro
CHEKTPO(HOTOMETPUI
(Ipu HATTUYUH
o0opya0BaHMS).
[IpakTrueckas padbota
«PennukaTuBHAs

MamuHa (urpa-




AHTHOAKTEpUATbHBIE TTPENapaThl.
OpraHusanusi reHOMa 3YKapuoT
['enHOMHOE penakTUpOBAHUE.

JIEMOHCTPAITHSA )».
[TpakTuueckas pabora
«IIP (Mmoxenpb
aMIUTM(UKaLus Ha
Oymare)».
[TpakTuueckas padora
«Cuna mpoMoTopay.
[TpakTuueckas padora
«Pemenue 3anay Ha
TEHETUYECKUMN KOI».
[IpakTuyeckas padora
«DoNIUHT OEIIKOBY.
HccnenoBarenbckast
paboTta
«Pacnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
IeHEeTUYECKHUX Oa3ax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIe JOBaTEIbHOCTEH
T'CHOBY.
Tema 3. Ilonstue o nexkapcrBax. [Ipunmunel | McciaenoBatenabckas
dapMakoJI0orus MOJIX04a K ITOUCKY HOBBIX paboTta «IKcTepruMeHTa
(18 u) JIEKapCTBEHHBIX CPEICTB. T10 OIPEAECICHUIO

CKpUHMHT ¥ €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BellecTB. BecacbiBaHue
(abcopO1ust) nexapctB. OCHOBHBIE
MEXaHU3Mbl BCACHIBAHMSI.
TpaHCOpT JIEKapCTBEHHBIX
BelleCTB. ['eHbl U OelKu nepBou
¢azer 6morpanchopmarnmu. [Tytu
BBIBEJICHHUSI JIEKAPCTB U3
opraHu3zMa. DKCKpeuus u
anuMuHanUs. ['eHbl u 6enku
BTOpPOi (pa3bl OnoTpanchopmaluu.
®apmakoguHaMuKa. [ J1aBHOE 1
moO0YHOE, Pe30POTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pedaexkTopHOe ecTBHE.

TOKCUYHOCTH BCIIICCTB
Ha apTEeMUIUSIX).
[TpakTuueckas padora
«Kapra skcnipeccun
10 aMHUHOBBIX U
CEPOTOHUHOBBIX
pPELENTOPOB B MO3Te
MBIIIICI.
HccnenoBaTenbckas
paboTta
«IToBenneHueckue TeCTHI
Ha priOkax Danio rario.
CaeTiio-TemMHas
Kamepay.
HccnenoBaTenbckas
paboTta

«IToBenneHueckue TeCTEI




Bubl B3auMoIeiCTBHS JIEKAPCTB.
CuHeprusm u aHTaroHu3M Ipu
COBMECTHOM JI€MCTBUU
JIEKapCTBEHHBIX BEILECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHATHUHT.
TuIbI KIETOYHBIX PELIENTOPOB.
MemOpaHHbIC: HIOHHBIC KaHAJIBI,
KATAJIUTUYECKUE U CONPSIKEHHBIE C
G-0Oenkamu; BHYTPUKIIETOUHBIE:
LUATOIJIA3MATUYECKUE U SIIEPHBIE.
MexaHu3Mbl TUTaHI-PEIIENTOPHOTO
B3auMoieiicTBUsl. CeeKTUBHOCTD
(M30MpaTeNTBLHOCTD) JACHCTBYS,
CBSI3b «XUMUYECKas CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTh
BEILECTBY

DapMaKoIOTHUYECKON MOAYIIALUN
CHHANTUYECKON XOJIMHEPTUYECKOU
nepenadn. MosekynspHbIi
MEXaHU3M JEHUCTBUS U
dbapMakosioruueckue cBocTra M-
XOJUHOOJIOKATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernoao0HbIX CPE/ICTB.
dapmaKkoJoruuecKas peryJsisainus
AKTUBHOCTH aJpEHEPTUUECKOTO
CHHarca. AJpeHOMUMETHUKH,
a7peHOOJI0OKATOPHI,
CUMITATOJIUTUKH.

MonekynspHast hapMakoIoTus
AHTHAJUIEPTUYECKUX CPEJICTB.
['mcramMuHOBBIE pELIENITOPHI: THUIIHI,
MOJIEKYJIApHAsl OpraHu3aLusl.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXAHU3M
JIEWCTBUS, OCOOECHHOCTH
KIIMHUYECKOTO MPUMEHEHUS, TOUKH
MPUWIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTUTHBIX
MEINaTOPOB.

Mexanu3m AeUCTBUSA U IPUMEHEHUE
IpEernapaToB, CTUMYIHPYIOLIUX
POLECChl NMMYHHUTETA.
dapmakosiornueckas

Ha pbIOKax Danio rario.
OTKpBITOE TOJIEY.
HccnenoBarenbekas
paboTta
«IloBeneHueCcKre TECTHI
Ha pbIOKax Danio rario.
CraiiHO€ MOBEIEHUE.
[TpakTuueckas padora
«BiusHUE aipeHannHa
Ha CepcUHbIC
COKpaIleHus
(mporpamMmMHoOe
obOecrieueHue)».
[IpakTuyeckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[TpakTuueckas pabora
«I'ucronornueckue
npenapaThl HEpBHOM
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKNHOB:
IIOJIYYEHUE, MEXAHU3M JCUCTBUSA,
npuMeHeHne. OCHOBBI
naToU3u0JIOruu 0cTpodazoBoro
OTBETA, MEIUAIUS BOCIIAJICHUSI.
MonekyJIsIpHbIi MEXaHU3M
MIPOTUBOBOCIIAIIUTEIILHOTO
JNEUCTBUSA
TIIOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX
MPOTUBOBOCTIATIUTEIBHBIX CPEJICTB.
[ToHsiTHE O HapKO3€ M HAPKO3HBIX
npenaparax. Knerounsiii u
HEPBHBIN HAPKO3.
dapMakoIoruieckKas
XapaKTEPUCTUKA OTAEIbHBIX TPy
HapKO3HBIX CPEJICTB.
ITocnenoBaTenbHOCTH ACUCTBUS HA
HEHTPAJIBHYIO CUCTEMY.
dusnonornueckuii coH; (asbl cHa.
Bunbr Hapymennit cHa [lonsitue o
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX ITpernaparax
(TMITHOTHUKAX).

MonekynsipHble aCIIEKTHI
Holuuenuuu. OnuaTHele
pELENnTOpPbl, UX THUIIHIL.
OHkedaauHbl U SHAOP(GUHEI -
SHJOTE€HHbBIE JINTAH bl ONMMATHBIX
pPELENTOPOB.
AHTHUIICUXOTHYECKOE JeHCTBHUE,
BIMSTHUE HA QYHKIIUIO
3KCTpPanMpaMUIHON CUCTEMBI,
AMOIMOHATLHYIO Chepy, PBOTHBIN
LEHTpP, apTEPUAIIBHOE JABJICHUE,
LHEHTP TEPMOPETYISALMH.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUSI HEUPOJIENITUKOB,
BIIMSTHUE Ha 10()aMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAaMHUHOBBIE PELEITOPBI, UX
JNEUCTBUE HA KIIETOYHbIE
MeMOpaHbl, Ha JCTOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[Torenmuan-3aBucUMbIC HATPUEBBIE




KaHa/Ibl KAK MUIIIEHHU JENUCTBUS
MECTHBIX aHECTETUKOB. CIIOCOOEI
WHTHOUPOBAHUS MTOTCHITHAI-
3aBUCUMBIX HATPUEBBIX KAHAIOB
MECTHBIMH aHECTETUKAMHU.

Monyab «MoJieKyJIsIpHbIE OCHOBBI celeknun» 9 kiaace (34 gaca)

onosorus (10 1)

HyxkJienHOBBIE KUCITIOTBHI.
OCHOBHBIE TPUHITUIIBI CTPOEHHUS.
Martpuunbie cuHTE3BI. Penmkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[TpuHIUIIBI pETUTUKALINY.
Myranuu. Uto BeI3bIBacT
u3MeHenus B crpoenuu JJHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuus. ['eHeTndaeckui
koa. Opranuzanusi reHoMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPENCTBA,
MEXaHU3Mbl UX JI€UCTBUS.
Opranuzanus reHoMa OaKkTepuit
AnTHOaKTEpUATBbHBIC IPENAPATHI.
Opranuzaiusi reHoMa 3yKapuoT
['eHOMHOE peakTUpPOBAHUE.

Tembl OcHOBHOe coepKkaHue JesiTeIbHOCTh
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXH Pa3BUTHS [TpakTuyeckas padora
MogexyasipHast MOJIEKYJISIPHOM OMOJIOTHH. «Brinenenne JIHK u3

OaHaHay.
[IpakTuyeckas pabora
«Mopens JIHK-
OpUTaMM».
[IpakTuyeckas pabora
«Omnpenenenue
KadecTBa IpernapaToB
JHK ¢ momoripro
CHEKTPO(POTOMETPUI
(Tpu HATTUYUH
000OpyI0BaHMS ).
[IpakTuueckas pabora
«PernnukaTuBHas
MaiuHa (urpa-
JIEMOHCTpAIUA)».
[IpakTrueckas padora
«ITHP (Mmoxenn
aMITU(UKAIS Ha
Ooymare)».
[TpakTuueckas padora
«Cuna mpoMoTopay.
[TpakTuueckas pabora
«Pemenue 3anad Ha
T€HETUYECKUN KOJI.
Tpaucmanus».
[TpakTuueckas pabora
«DonauHT OEIKOBY.
HccnenoBarenbekas
paboTta
«Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepHUil».

[IpakTrueckas pabora




«PaboTta B OBpeMEHHBIX
reHEeTUYECKUX 0azax
nanselX. [IpoBenenue
In silico ananuza

MOCJIEIOBATEIIBHOCTEN
TCHOBY.
Tema 2. IIpeamet reneruku. Kpatkas Poneras urpa
MouJiekyJisipHbIEe UCTOPUS PA3BUTHUS NPEACTABICHUSA | «AJUICIIN.
OCHOBBI T'€HeTUKH O HACJICICTBEHHOCTH. HccnenoBarenbckuit
(10 v) OT rena Kk npuU3HaKy: Kak poeKT MyTareHHbIe
packpacuth kota. UTo Takoe (baxTophI.

npusHak? [IyTe oT rena no
npu3Haka. Myranuu. AJienm.
['eTepo3uroThl 1 TOMO3UTOTHI.
JloMUHAHTHBIE U PEIECCUBHBIC
aJUICIIN.

['eHBI CTpOSAT OpranusMm.
BxrtoueHue u BBIKITIOUCHHE
6omnprioro Habopa renon. Kak
KJIETKH TTOHUMAIOT, KaKHUe TEHBI
JOJDKHBI paboTaTh.

JIucKkpeTHOe HaclieIOBaHKE
IPU3HAKOB. 3aKOHBI MeH e :
OJIVH T€H - OJuH Ipu3HaK. Cxema
CKpelrMBaHus. 3aK0H
eauHo00pa3us THOPHUJIOB ITEPBOTO
MOKOJICHHS. 3aKOH PaCIICIIJICHUS
IPU3HAaKa BO BTOPOM IOKOJICHUH.
3axkoHbI MeHels1: HECKOIbKO
T'E€HOB - HECKOJILKO MPU3HAKOB.
JIuruOpuIHOE CKpEIIUBaHUE.
HezaBucumoe pacxoxaeHue
xpoMocoM. ClernieHHoe
HacJIeJJOBaHUE.

B3aumopericTBre reHos.
AJnenpHOE U HEAJUIEIbHOE.
Onpenenenue noja. [lomoBbie
XpoMocoMbl. CaMIIbl U CaMKH.
Brnusiaue akTopoB okpyKarome
cpenibl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpoMocoMsl. [IpoOnema
JOIOJTHUTEIBHON X-XPOMOCOMBI Y

KCHIIIHUH. TpequeTHHe KOIIKH.

Ponesas urpa «Cyarba
KJIETKW». | eHBbI-
MEePEKITI0YATENH.
[IpakTueckoe 3amanue
«ANTOpUTMBI 1714
KJIETOK.
[IpakTryeckoe 3amanue
«Enunoobpasue
MIEPBOTO MOKOJICHUS.
[IpakTHueckoe 3aaHue
«Pacmenienne Bo
BTOPOM IOKOJICHUW.
HccnenoBaTenbckuii
MPOEKT «3aKoHbI I
Mennens B
AKCIIEPUMEHTE.
[IpakTryeckoe 3amanue
«Pemetka Ilenneray.
[IpakTueckoe 3amanue
«HacnenoBanue,
CLICTIJICHHOE C II0JIOM.
[IpakTrueckoe 3aHsATHE
«B3anmoneiicTBus
reHOB (MOJICIUPOBAHUE
CHUHTE3a U TPAHCIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
MoexysipHbie

OCHOBBI CeJIeKIHH
(14 )

['eHbl B momysnusix: BEIUKOE
paBHoBecue. [lonymsiuusa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuiensi. YpaBHeHUe Xapau-
BaiinOepra. [lonynsauuu
MEHSIFOTCS: YUCIIEHHOCTb,
MUTpaIys U BBIOOp CyIpyra.
®DaKTOPhI, KOTOPHIE BHIBOJST
TIOITYJISAIINIO U3 PABHOBECHUS Xap/Iu-
BaiinOepra. UucineHHocTh
nonynsinuu. Poyiesas urpa
«3ddexT ocHoBarens». dpeiid
reHos. Myranuu. Hecnyuaiinoe
ckpewmuBanue. M3osmsuus.
[Tonynsiiuyu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEeNUCTBHS €CTECTBEHHOTO 0TOOpA.
JIBxymuit oTo0p.
MoaudukanoHHast
U3MEHYMBOCTh. CTaTUCTUUECKHUE
0COOCHHOCTH MOJIU(PUKAITMOHHOM
u3MeHunBoctu. Hacnenosanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuectBeHHbIE TPU3HAKHY.
CpenoBasi ”3BMEHUYNBOCTh
npusHaka. Koappunment
HacJenyeMocTH npusHaka. OTBer
Ha oTOOp. [Tonck renos
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKIICOTHIHBIE BAPUAHTHI
reroB. JIHK-uum. ITonHOreHOMHBIHM
AQHAJIN3 aCCOLIMALINM.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. « OMUKCHBIE
uccienoBanus. [Iporeom,
MeTabooM. JloMecTukanus u
HEHTPbl TEHETHYECKOTO
pazHooOpa3us. [loncku pacTeHuii ¢
«XOPOILIUMMY MPU3HAKAMU TS
yenoBeka. LleHTpbl reHeTHYecKoro
pasHooOpaszus. Hukomnai
NBanoBuu Basuios. Cenexkuus.
KomOuHarmonnasi u ruopuHas
cexexkmd. ['ereposuc.

IIpakTrueckoe 3agaHue
«YacToThl anmnenei,
T€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckum
IIPOEKT «AHaIU3
T€HETUYECKOU
CTPYKTYPbI IOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitusepra)y.
Ponesas urpa «9¢dext
OyTBUTOYHOTO
TOPJIBIIIKA.

PosieBas urpa
«EcTecTBeHHBIN
oTOOPY.
HccnenoBarenbckue
paboTHI
«MoaudukanronHas
U3MEHYUBOCTD
pacTeHuil B mpeenax
Balller0 MECTa
KUTEITBCTBA.
[IpakTrueckoe 3agaHue
«ATPOHOMBI».
[IpakTrueckoe 3amanue
«I"omonoruyeckue
PSABI HACJIEACTBEHHOM
U3MEHYUBOCTI.




CoxpaHUTh U U3YYUTh TE€HBI, YUTOOBI
MeHSITh Oyayiee. Kak mpaBuibHO
XpaHuTh reHsl. Komnekuu
FEHETUYECKUX PECYPCOB PACTECHHUIA.
[IpakTukym u/unu
VICCIIEI0OBATEIIBbCKUN IPOEKT:
Mertonbl KyIbTUBUPOBAHHUS 1n Vitro
JJIs1 COXPAHEHMS] TEHETHUYECKUX
pPECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKIINU
['eHeTnueckue HEHTPHI B HALLIEH
crpase. [ 1e 3aHuMarorcs
T€HETUKON U TEHOMUKOM 11 HYXK]T
CEJILCKOT'O XO35MCTBA.




