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COJIEP)KAHME

INosicHuTEILHAS 3aNIUCKA

AKTYaJbHOCTh U Ha3HAYECHHUE MTPOrpaMMBbl

BapuanTb! peanuzanuu mporpaMMbl B JOPMBI TIPOBEICHUS 3aHATHI
B3auMocBsi3b ¢ mporpaMMoi BOCITUTaAHUSA

Ocob6enHocTy paboThI TIeJarora mo Mporpamme

Copep:xanue Kypca BHEYPOUYHO¥ /1eSITeJIbHOCTH

Monynb «Kak >kMBOTHBIE M paCTEHUSI TPUCTIOCAOINBAIOTCS» (IBOJIIOLIMOHHAS KOJIOTHS)
5-6 ximaccel (34 yaca)

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

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

Monyns «MonekynspHble OCHOBBI (PU3HOJ0THH U (papMakosorum» 9 kmacce (68 yacon)
Monyns «MonekymsipHbIe OCHOBBI cenekium» 9 knacce (68 yacon)

Ili1anupyemsie pe3y/ibTaTbl 0CBOCHHUS KypPca BHCYPOUYHOH AeATEIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHble pe3yJIbTaThl

IIpenmMeTHbIE pe3yabTaThI

TemaTnueckoe MJIAHMPOBaAHME

Monynb «Kak >KMBOTHBIE M pACTEHUS TPUCTIOCAOIUBAIOTCS (IBOJIFOLIMOHHAS SKOJIOTHSA )
5-6 kmaccel (34 vaca)

Monynb «OCHOBBI paCTEHHEBOICTBa» 7-8 Kitacchl (68 4yacoB)

Mopyne «buotexHonorumn» /-8 knaccel (68 4acoB)

Monyns «MonekynspHbie OCHOBBI (hu3Hoa0oTuu 1 (hapmakojgorum» 9 kiace (68 gacoB)
Monynb «MoJtekysipHbIe OCHOBBI ceslekim» 9 kinace (68 yacon)

HOACHUTEJDBHAA 3AIINCKA

AKTYaJIbHOCTh W Ha3HAauYeHMe mporpammbl. [Iporpamma paspaboTaHa B
COOTBETCTBUM C TpeboBaHusIMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOrO oOOmIero oOpa3oBaHMs, OPUEHTHpPOBAHA Ha oOOecIeUCHUE
WHIUBUYAIBHBIX TMOTPEOHOCTEH OOydJalomuxcs W HampaBieHAa Ha JOCTIKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
Y4€TOM BBIOOpAa Yy4YaCTHHKaMH 0Opa30BaTENbHBIX OTHOIICHHH KYypCOB BHEYPOUYHOM
JESTENBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHbIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npenenaMu.

AKTyaJbHOCTh  peaju3allid  JaHHOW  mporpamMmbl  OOyCJIOBJIEHa  caMoid
0COOEHHOCTBIO MMPOEKTHO-UCCIICIOBATEIHCKOM ACITEIPHOCTU. JTa IEATEILHOCTD JICKUT



B OCHOBE IM03HABATEILHOTO HHTEpeca peOeHKa, SBIAECTCS 3aJI0NOM YMEHUS IJIAHUPOBATh
nro0bIe IEWCTBUS U BAXKHBIM YCIIOBHEM YCIICIIHON peain3anuu uaei. JIrooble naMeHeHus
COBPEMEHHOT0 OOIIEeCTBA CBS3aHBI C IPOCKTaMH U HCCIEIOBaHMSIMHU — B HayKe,
TBOpYECTBE, OM3HECE, OOIMIECTBEHHOM XU3HU. [103TOMY BaKHBIM 3JIEMEHTOM Pa3BHTHUS
JUYHOCTA OOYyYaromIeTrocs SBISETCS (OPMUPOBAHKE OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEIOBATENbCKOM eI TEIbHOCTH.

[Iporpammoii mpexycMoTpeHo (OpMUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHSl 3HAaHMM, a TaKXke M NPAKTUUYECKOTO OIbITa paboThl ¢ J1a0OpaTOPHBIM
o0opyoBaHUEM, OBJIAJCHHUE TMPUEMaMH HCCIIEIOBATEIBCKOU JEATeIIBHOCTH. MeTObI
OpraHu3alui  00pa30BaTENIbHOW W  HAYYHO-UCCIIEIOBATEIbCKONH  JESTEIBHOCTU
npeaycMaTpuBaoT (HOPMUPOBAHHE Y OOYYAIOIMIMXCS HECTaHJAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIBI CAMOBBIPKCHUS M MHIAUBUAYATLHOCTH CYXKICHUH.

Jlnst moiHOTO ydYeTa MOTPEeOHOCTEH ydamuxcs B MPOTPAMME HCIIOJIB3YETCS
mudepeHIUPOBAaHHBIM  MMOAXOA, YTO CTHUMYJUPYET yYamlerocs K YBEIMYCHHUIO
NOTPEOHOCTH B MHAUBUIYaIbHOM, UHTEIUICKTyaJIbHON U TTO3HABATEIILHON JESTEIHHOCTH
U Pa3BUTHIO HAYYHO-HCCIIEI0BATEIbCKUX HABBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOM
B IEpPBYIO OYepenb IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKMNA HHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YUEHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moapocTkoBOM Bo3pacTe ydamuecs MpOsBISIIOT CBOIO 3aWHTEPECOBAHHOCTH B TOM
WM WHOM 00JacTM 3HAaHWM, HAYYHOM HaIlpaBJICHUM WU TPOoQPeCcCUOHATLHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHME TO3HABATEIBLHOU W
npoeccHoHanbHON COCTABIISIONICH JTUYHOCTH, MIOMOTAET ydaleMycsi B OMpEAeIICHUN
OyIyIIero >KM3HEHHOTO ITyTH B B TPO()eCCHOHAIbHOM BBIOOPE MTOCIIC OKOHYAHMS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIUPYET MOCTOSIHHOE JKeJIaHUE MITKOJIbHUKA
K TMO3HAHUIO HOBOTO, PACHIMPECHHUIO W yTIyOJCHUIO COOTBETCTBYIONINX 3HAHUM, H

MOJIyYEHUIO HOBBIX B TOM YHCIE MPAKTUYECKHMX HABBIKOB, a TaKKe MOTUBHUPYET
y4alerocst Ha npoQpoOpUEHTAUIO.

[Iporpamma HareneHa Ha MOMOIIb PEOEHKY B OCBOCHHH OCHOB OpPraHU3aLUU U
OCYILECTBIICHUSI COOCTBEHHOM MPOEKTHO-UCCIIEA0BATEILCKOM AESITEIBbHOCTH, a TaKXkKe B
NpuoOpeTEeHNH  HEOOXOIMMOTO  OmbITa s paboThl HAA  WHAWNBUAYAIBHBIM
MCCIIEIOBAaHUEM WJIM MPOEKTOM. [IporpaMma moMOKeT IIKOJIBHUKY B 0oJjiee rIyOoKoM
M3YYEHUH MHTEPECYIOIIel ero o0IacTu eCTECTBEHHBIX HAyK, a TaKXKe B MPUOOPETEHUN
BAXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOJMMBIX AJISl MPOIYKTUBHOM COLMAIM3AIUN U
(opMUPOBaHUSA TPAXKTAHCKON TOUIIIH:

— HaBbIKA CAMOCTOSITEIbHOTO PEIICHUs aKTyaJbHBIX HCCIIENOBATEIbCKUX WU
NPaKTUYECKUX 3a]ad, BKIIOYAIOMIET0 B ce0sd yMEeHHe BHJIETh W aHAJIW3UPOBATH
npoOyieMbl, HYXXJAIOIIMeCss B pEUIeHHH, YMEHHE [JeTalbHO MpopadaTbiBaTh U
peanu30BbIBATh CIIOCOOBI pabOTHl C HUMU, YMEHHUE IIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITEJIbHO KOHTPOJIMPOBATH CBOE MPOABIKEHHE K )KETTaeMOMY Pe3yibTaTy;

— HaBbIKa TEHEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJAEH, OOJeUeHUs HX B



yI0OHYI0 IJisl pacnpocTpaHeHus popmy;

— - HaBBIKA YBAKUTEIHLHOTO OTHOIIEHUS K Uy>KHM B3TJIAaM B UACSIM, 0(OPMIICHHBIM
B paboTax JApyrux JIoJed, APYruX aBTOPOB — BIAJIETBIEB MHTEIUICKTyaIbHOU
COOCTBEHHOCTH;

— HaBblKa  MYOJIMYHOTO  BBICTYIUIGHMS — mepel  OoJIbIION  ayJuTOpUEH,
APryMEHTHPOBAHUSI W OTCTAaMBaHUsS CBOEW TOYKH 3PEHHUS, OTBETOB HA BOMIPOCHI
CBEPCTHUKOB M B3POCIBIX, YOSKICHUS IPYTUX B CBOCH MPABOTE, MPOJIBIIKEHUS CBOMX
UaeHu;

— HaBbIKa pabOTHl CO CIEIHAIM3UPOBAHHBIMUA KOMITHIOTEPHBIMHA TPOTPAMMaMH,
1ab0paTOpHBIM  O0OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OUOIMOTEYHBIMU
dboHIAMH W HUHBIMH peCcypcaMH, C KOTOPBIMH MOXKET OBITh CBsI3aHa MPOEKTHO-
MCCIIEIOBATEIIbCKASL IEATEIIbHOCTh IKOJIBHUKA.

Kpome Toro, pabora mIKOJbHHMKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAET
CIOCOOCTBOBATh U PA3BUTHUIO €T0O aJIEKBATHOM CaMOOIICHKH.

BapuaHTsl peanuzanuu nporpaMmMbl 4 ()OPMBbI IPOBEACHUS 3aHATHH.

JlanHast mporpaMma paccuuTaHa Ha paboOTy CO MIKOJbHUKAMU 5-9 KIaccos.
[Ienarory BakHee aKIIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIBKO HA KAYECTBE PE3yJIbTaTa
MPOEKTA WM UCCIEIOBAHUSI, CKOJIBLKO Ha TOM, YTOOBI y4alluics mojiyyasa 3HaHUS B TOM
YHUCJIE U YEPE3 BHIMOJIHEHUE MTPAKTUYECKOTO 3aJJaHUs, J€IaJl BBIBOBI U YMO3AKIIOUECHUS
Ha OCHOBAaHMM CBOETO WCCJIEAOBAHUS, YYWJICA CPaBHUBATH €ro PE3YyJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICIOBAHUSIMH JIPYTUX MIKOJLHUKOB. Takum 00pa3om,
IIKOJIBHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEA0BATEIBLCKON NESITEIbHOCTH U TIPUOOpETET
HAaBBIK KPUTUUYECKOI'O OTHOLIEHUS K MaTepUay.

[Iporpamma pa3zbuTa Ha MOJIYJIM, KOTOpbIE MOTYT OBITh HCIOJb30BaHbI JIMOO
YacTUYHO, JiM00 monHocThio. Tak wmomynb «Kak IKMBOTHBIE W  pacTCHHS
MPUCTIOCA0IUBAIOTCS (IBOJIIOIIMOHHASI SKOJIOTHS) TPEIoIaraeTcs i U3y4eHus B 5
wim 6 kmacce B TedeHue omHoro roxa (34 yaca B rox). Moayaun «OCHOBBI
pacteHueBoACcTBa» W «buorexHomorus» paccuutaHbl Ha 68 4YacoB WU MOTYT OBITH
peann3oBaHbl B TeueHUU 2-x JeT (1o 34 yaca B roj) Wi B TeueHuu 1 roga (68 yacos B
rog). Bo BTopoM ciydae BO3MOXHO NpPOXOkaAeHHE o00oux Mojayier («OCHOBBI
pacTeHreBOACTBa» B / Ui 8 kinacce, «buorexHosoruny B 7 win 8 kiacce). AHaJIOTMYHO
Moaynu «MoJeKysipHble OCHOBBI (PU3HONOTHU U (hapMakosorunm» U «MoJeKyIsipHbIC
OCHOBBI CEJIEKIMI» PACCUYUTaHBI HA 68 YaCOB U MOTYT OBITh PEATM30BAHBI B TCUCHHUH 2-
x Jjiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 yacoB B roa). Bo BTopoMm cinydae
BO3MOXKHO TIPOXOXKJeHHE 00oux Mopayiei («MoJjekyysipHble OCHOBBI CENEKIHI» B 8
kJacce, «MoneKyJIspHble OCHOBBI (PM3HOJIOTUH U apMakoiaoruu» B 9 kiacce).

MOXHO pEKOMEHJIOBaTh HCIONb30BaTh MOAyln «Kak »XUBOTHbIE M pacTeHHs
npucnocabauBaTcs», «OCHOBBI  pPAaCTEHUEBOACTBA», «MOJIEKYISIPHBIE OCHOBBI
CEJIEKIIMI» B KaUeCTBE HEMPEPBHIBHOTO 00pa3oBaTeNbHOTO IHKiIa (5-9 kiace o 1 yacy B
HEZeN0) JUIsl KJIacCOB arpoOMOTEXHOJOTMYeCcKOW HampaBieHHOCTH. Moaynu «Kak
KUBOTHBIC M PACTEHUs MpucrocabiuBaroTcs», «buorexHnomorunm» n «MoJeKyIspHBIC



OCHOBBI (PM3HOJIOTUH U (apMaKOJIOTHN» B Ka4eCTBE HEMPEPHIBHOIO 00Pa30BaTEIIHLHOTO
mukiaa (5-9 kmace mo 1 yvacy B HeAemo) JUIS KJIacCOB OHMOTEXHOJOTHYECKOTO HIIN
MEJIUIIMHCKOT'O HAIPaBJICHU.

B3aunmocBsa3p ¢ nporpammoii Bocnutanusi. [Iporpamma kxypca BHEYypOUYHOU
NeATEIPHOCTH pa3paboTaHa ¢ Y4eTOM pPEKOMEHIAIUH TPUMEPHON MPOTPaMMBI
BOCITUTAHUS, YIUTHIBACT TICXOJIOTO-TIEAAarOrMuIeCcKre 0COOEHHOCTH IaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O UM BOCIHTATEIHHYIO
NEeATENIbHOCTh Ie/Iarora, OpueHTUPOBATh €€ HE TOJIbKO Ha MHTEUICKTyalbHOE, HO M Ha
HPaBCTBEHHOE, COIIMAIILHOE pa3BUTHE peOCHKA. DTO MPOSBIIACTCS:

— B MPUOPHUTETE JUIHOCTHBIX PE3YyIbTATOB peaM3ali MPOrpaMMbl BHEYPOUHOM
NEeATEeIIbHOCTH, HAIIEAIINX CBOE OTPAKECHUE U KOHKPETU3AIHIO B IPUMEPHOI MMporpamme
BOCITUTAHHUS;

— B BO3MOXXHOCTH KOMIUICKTOBAHHS Pa3HOBO3PACTHBIX TPYIII JJIS OpraHu3aIldd
Ipo(OPUCHTAITMOHHON  JEATETLHOCTH  IMKOJBHUKOB, BOCIHTATEIBHOE 3HAUYCHHE
KOTOPBIX OTMEUAETCS B MPUMEPHOM MpOrpamMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IMKOJLHUKOB, 00ECIICUYNBAIOIINX
OOJIBIIIYI0O WX BOBJICYCHHOCTh B COBMECTHYIO C II€IarOTOM M JIPYTHMMH JI€TbMHU
NESATEeTLHOCTh K BO3MOYKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIITHOCTEH,
KJIIOYEBOE 3HAUYCHHWE KOTOPBIX JJII BOCIHTAHUS ITOAYEPKUBACTCS IPUMEPHOMN
MpOrpaMMON BOCIIUTAHUS.

Oco0enHocTH padOTHI YYHTEJISl 110 MPpOrpamMme. 3aa4a YUYUTENS] COCTOUT B TOM,
yTOOBl  COMPOBOXKAATh Tpoliecc MNPodhecCHOHATBHOM OpUEHTAllMM  IIKOJIbHHUKA,
packphiBasi OTCHIIMAN KaXKJOTO Yepe3 BOBJICUYCHHE B MHOTOOOpA3HYIO NEATEIbHOCTD,
OpraHHU30BaHHYIO B pa3HbIX (popmax. [Tpu 3TOM pe3yapTaToM paboThl yUUTEIIS B IEPBYIO
ouepeib SBISETCS JUYHOCTHOE PAa3BUTHE yualllerocs. JINUHOCTHBIX Pe3yIbTaTOBYYUTEh
MOXET JOCTUYb, YyBJEKAs YUYCHHKAa COBMECTHOM M HHTEPECHOM UM 000uUM
NeATEeIbHOCThIO,  yCTAHABIMBas ~ BO  BpeMsl  3aHATUH  JT0OpOKeNIaTeIbHYIO,
MOIJICP>KUBAIOIIYIO aTMOCHEPY, HACKIIIAS 3aHITHS IIEHHOCTHBIM COJICPKaHUEM.

[IpumepHas cxema MpoBEACHUS 3aHITUHI 10 ITPOrpaMMe:

1. OObsicHEeHNE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. TloaroToBKa K DSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB JIJISt
MPAKTUYECKOTO 3aHATHSI.

3. IlpoBeneHue MpakTUUECKOTO 3aHATHUSI — OCHOBHAS 3a7a4a OCBOCHHUE METO/I0JI0THUHU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAaHMU TPEAJIOKUTH JAETSAM, KOTOpPbIE 3aUHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATENbCKUI MpoeKT. J[is 3Toro Heobxomammo
o0CyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyleT UCClelI0BaTh, COCTABUTh IUIaH
DKCIEPUMEHTA.

5. [lomMoub yuYeHHUKY MPOAHAIU3UPOBATH PE3YNHTATHI IKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl NPOEKTHO-UCCIEA0BATEIBCKON NESITENBHOCTH IIKOJIBHUKOB
MOXHO B TIpOILIECCE 3alIUTHI MMHU CBOMX pabOT B paMKax IIKOJIbHOW Hay4dHO-



PaKTUYECKOU KOH(PEPEHIIUH.
COJIEPKAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTH

Moayab «Kak )KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAKOTCS» (IBOJTIOIMOHHAS
3Ko0J0rHs) 5-6 Kiaaccol (34 yaca)

1. Mpbt uccneoyem scusvte oovexmet (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTPOECHHE KIETKH). Bua, ocobp —
OpraHm3M Kak einHas cucrema. Anantamuu (npucrnocobnenusi). [lonstue romeocTasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

[lonsitue BapuaTMBHOCTH Tpu3Haka. HcciepoBarenbckue pabotel «Bcee
(cuHUIBI, O€JIKHU, OEpe3bl U T.11.) OAUHAKOBBIE? DOTOKBECTY.

Orpanuuenus Mopdonoruyeckux # (Qusnonorunueckux amantaimui. I[louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIbIIMMH, MAJE€HbKUMH, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIETO
Kpasi».

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

daxTophl OKpyKarollel cpenpbl (abuoTnyeckue, OMOTUYECKUE, AHTPOIIOICHHBIE).
[Ipumepst  abuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «L{Betr u Terio» (KyOMKH JbAa B3BECUTH, MOJIOKHUTh B YaLIKU
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «Auddysus BemecTB B Boje (pacTBOPHI)», «JIBrkeHue
pacTBOpoB mO 1BETKY». I[IpakTuueckoe 3anstue «Jlem tuiaBaeTr B Boze (aicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleg mpu 3aMep3aHuy pacIIMPSIETCS»
(pazpyuienue KkamHs (TOYBOOOPA30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abnotnueckuMm (akrtopam. [IpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaXHOCTh M cBeT. lIpaktmueckoe 3ansarue «Illyba» (kyOuku mbaa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuyeckoe 3anstue « [ IMrMmeHTh (MOXKHO
pa3nenuTh Ha BaTMaHe Kpacutenu u3 QuiomactepoBy. Ilpaktuueckoe 3anstue «Kax
KUBOTHBIE JIABAIOT B BOJIE» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue paboThl «BinusiHue cBeta (Tersia, BIaKHOCTH, COCTaBa MOYBbI)
HAa pAacTEHUs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (Ha JIOCTYIHOM
Marepuare).

3. Bzaumooeiicmeus sncusvix opeanuszmos (4 uaca)

buotnueckue (bakTopBhI. 3aKOHOMEpPHOCTHU pa3BUTHS MEKBHUIOBBIX
B3auMoOOTHOIIeHUH. Ko3Bomonust (XUUIHUK-KEPTBA; Mapa3uT-XO035MH) OBOJIOLHUSA
cTpareruii noObiBaHusl nuiy. CounanbHOCTh. Buasi-Bcenenipl. [lepeduens pacteHuil-
Bpenuteneir. MccnemnoBarensckas padbora «Habmiomenust 3a B3aUMOOTHOIICHUSIMU

JKUBOTHBIX IIPpH I[O6I>IBaHI/II/I I (KOpMYHIKI/I AJI IITUL, AJ1 TOPOACKHUX HUIIN CCIIbCKUX



KUBOTHBIX). BeO-kamepb». HccnenoBarensckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAIlIE MECTHOCTI.

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

AnTponorenHsie ¢akropsl. [IpaBaa iau, 4To MepBOOBITHBIE JIFOIU KUIIU B TAPMOHUU
¢ npupojoil. OJoMallIHUBaHUE U NMPUPYUYEHUE )KUBOTHBIX U PAaCTEHUU. 3aueM cracaThb
BBIMHMPAIOLIUE BHUJBI, KaK 3TO Jenarb. KynbTypHblE pacTeHUs U UX JUKHUE IPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. PazHOOOpa3ue KyJabTYpHBIX PACTCHUM U UX 3HAYEHUE B
KU3HU yernoBeka. KpacHas kaura Bamieid reppuropur. Oco00 oXpaHseMble TEPPUTOPHH,
3anmoBegHUKU Poccum u mupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHMI B BallleM PETHOHEY.

HccnenoBatenbckas pabota «BiusHHE aHTpPONOTE€HHBIX (PAaKTOPOB HAa Pa3BUTHUE
pacTeHU B TOPO/IE/HACEIIEHHOM ITYHKTE.

Okckypeust/mpaktuueckass padora «OOIIT B Bamem pernoHe — yHHUKaJIbHbIE
OOBEKTHI IPUPOIBI».

5. Axonozuueckue nuwu (6 uacos)

buocdepa — onHa U3 BaxkHEHIIMX 000J04YeK 3eMiau. UTO Takoe «3KOJOTHYECKHE
HUIIW» U Kak OHHM (opmupyrorcs? dopmupoBaHue 3HAHUKH O OMOPA3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHUECKHX  MNPUCHOCOONEHHMH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUILL. Pa3Butue
Y CMEHBI paCTUTENIbHBIX COOOILIECTB.

Uccnenosatenbckue paboThl «DKOJIOIMUECKUE HUIIM BOKPYr TeOs — OINMUCaHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HaOJIOICHUS.

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

UYro-Takoe pacTEHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPAIUBAHUS PACTECHUH.
Ucropust pazBuTus arpoxuMudeckux 3HaHui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuninukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacos)

[IpaBmwiia TOCTAaHOBKM arpoldkcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMbI, COCTaBICHUE TMIOTE3bI, 1IN U 3aJlady SKCIEPUMEHTa I10
BBIDAIIMBAHUIO PACTeHU B KOHTpoiupyemou cpene. KoHTposu, MNOBTOPHOCTH,
npoBefieHue dKcnepuMeHTta. I[lmanupoBanue »skcnepumeHTa. OlleHKAa pe3yJbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTophl, BAMSIONIME HA TPOPACTAHUE
CeMsIH (pPOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTJIOTOJUYHOTO BhIPAIIMBAHUS CalaTOB U MUKPO3EJICHH
B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YyclOBUAX. COOp yCTaHOBKHM JJisi BBIPAITABAHMUS
PacTEHHI B KOHTPOJIMPYEMBIX YCIOBHUSIX.

3. Poav xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)
Bopa. PactBop. BbITsKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOJHOCTL W pH



pactBopa. Ponp XUMUYECKHX 3JIEMEHTOB B TUTAHUU pacTeHul. [lonydeHne nuraTenbHbIX
BelecTB pacTeHusIMU. [IpakTtuyeckas padora «CxeMbl MUTATENIBHBIX pacTBOpOB. Pacuer
7103 yIOOpeHUi Ji MUTATENbHBIX PACTBOPOBY.

VYno0penusi: opraHuueckue, MUHEpaJbHbIE, MUKPOOMOJIOTHYECKUe. THUIIbI
NUTaHusl pacTeHuil. Bo3aymHoe M MuUHEpalbHOE (KOPHEBOE) IMUTAaHWE PACTEHUM.
TpaHcnopT NHUTATENBHBIX BEIIECTB PACTCHUM: BOCXOMSAIIMN W HUCXOIAIIMN TOK.
BaxHeiimme kanuiiHble, GocPopHbIE U a30THBIE yA0OpeHus, ux cBoictBa. [IpocTeie n
cinoxHeie ynoOpenus. [lpaktuueckas pabora «lIpaBuna cmemmuBaHusi yaoOpeHHUI»
[Ipaktruueckas padota «llutanue pacTeHU: TEXHOIOTUSI PUTOTOBIICHUS MUTATEIbHBIX
pacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOr€HE3a, (PaKTOPhI, BIMSIOLIME HA POCT
pacTeHMii: CBET, TyCTOTa NOCaJ0K, MuTaHue, cyocrpar. [Ipaktuyeckas padora
«MOHUTOPHUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

OcoOeHHOCTH MNHUTaHUS PACTEHH a30TOM. A30T W €ro 3HAYEHHE B KU3HU
pacteHuii. @OpMBI a30Ta U UX MPEBPALIEHUE B IIOYBE.

HcTtounuku docdopa nis pacrenus. 3Hauenue pochopcoaepkaiux coeTUHEHNN
B KJeTKe. Posib Makpospruueckux coequHeHui ochopa B 3HEPreTUIECKOM OOMEHE.

Bnusnue kamua Ha (Qu3MuUeckue CBOMCTBa NPOTOIMJIA3Mbl, Ha (PEpMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B moaaepKaHUM HOHHOTO
OaslaHca B TKaHSX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpa3oBareiibHas poJib KalblMs. YyacTue B
00pa30BaHUU KIJIETOYHOW CTEHKH, MOAJECPNKAHUU CTPYKTYPbl MEMOpaH U PEryisiius Ux
IIPOHUIIAEMOCTH.

3HaueHUe MarHus B MeTabonu3Mme pacTteHuid. Marawii B cocrtaBe xJjopoduiia,
CXOJICTBO XJIOpOMIIJIa U TeMOrI00MHA KaK CBUAETEIBCTBO €IUHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
y4acTHE B OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMSIX.

Mukposnementsl. [lpeacraBienuss o pojii MHUKPOIJIEMEHTOB B MeTaboJM3Me
pactreHuil. OCOOEHHOCTH TMOCTYIIJICHUS! MHUKPOAJIEMEHTOB B pacTeHus. CHHEpPIrusMm u
AHTarOHW3M 3JIEMEHTOB TUTAHUS PACTEHUIA.

PacturenpHas nuarHocTMka W METOMABI WIACHTHU(UKAIIMM HEA0CTaTKa/M30bITKA
aneMeHTOB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKAY.

UccnenoBarenbckas padota «OneHka COCTOSHHUSI KOMHATHBIX PACTEHUM, pacTEHUMN
Ha LIKOJBHON TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTMUYECKUX COCTOSIHUM (IIpu

HaJIMYun ).
HccnenoBatenbckast padbora «OlieHKa BIUSHUS pPa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIECHUE PA3ITUYHBIX IOJKOPMOK)».

4. Pecynsamoput pocma pacmenui. 3awuma pacmenuit (4 uaca)
[Tonsitue o perymnstopax pocta pacteHud. CTUMYISTOPBI pocTa — (UTOTOPMOHBI



(aykcuHBI, THOOEPEIITUHBI, IUTOKUHUHBI). THTHOUTOPBI pocTa pacTeHuid: 1. mpupoIHbIe
(abcru3oBasi KMCIOTa M HEKOTOphie (DEHONBbHBIE BelIecTBa (MKymMapoBas, KOPUYHAS,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETHUYECKHE (MOp(aKTHHBI, peTapAaHThl, Ie(OJHaHTHI,
JICCUKaHThl, repOuiuanl). OUTOMOHUTOPHUHT M OICHKAa COCTOSHHUS PacTEHUI.
CoBpemenHble crnocoObl MOHHTOpHHTA. [IpakThyeckass pabora «OUTOMOHUTOPUHT U
OLICHKA COCTOsIHUA pacTeHui. CoBpeMEHHBIE CIIOCOOBI MOHUTOPUHTa.

HccnenoBatenbckas paboTa «BnusHre reTepoaykCcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUIX) PATAYHBIX PACTCHUI.

3amura pacTeHUM OT BpEeAMTENel: OCHOBbI OnomMeroxna. IIpakTuueckas pabora
«VHCeKTapuu: MpaBuiia U yCIOBUS Pa3Be/ICHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougeHHas Kyaomypol, UX nPUMEHEHUE 6 6bIPAUUCAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BojaHnasi, mecuaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBHIPAIMBAHUU
pactenuil. [IpoBeaenuie Boabl B KOpHE U cTedisie pactenuil. [Ipaktuueckas padora
«KopneBoe naBneHune».

Boaublil pexuM pacTeHHil: CTpoeHue YCTHHIL: (DaKTOPhI, BIMSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAUEHNE MEXaHU3MA PETYIISLUN UCTIAPEHUS BJIaru pacCTCHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusiHue yCIIOBUWM COAEp:KaHHUS PACTEHHM Ha
KOJINYECTBO YCTBUID.

@OTOCHMHTE3 — YHUKaJbHBII Tpouecc pacTeHuid. TemHoBass W cBETOBasl (pazbl
¢dorocunTe3a. 3HaueHue POTOCUHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANBHAA  JMArHOCTUKA PACTEHMM 1O  AKTHMBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xiopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUAIOIINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. [loa3zeMHOe ApIXaHuE pacTEHUN:
COCTaB TOYBEHHOTO BO31yXa, ra3000MeH. ['a3000MeH T1ipu  OECIIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTuyeckas pabora «/[pixaHue pacTeHuii: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHHM
U TUIOJIOBY.

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

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

Kak denoBek crtan ucnonws3oBaTh pacteHusi? CBs3b pa3BUTHS LUBUIM3ALUN
YeJI0BEKa U OJIOMalllHMBaHus pacteHuid. Jlomectukamus. Juckyccusa «JlomecTukanus,
BCE JIM PpACTEHUS MW IKUBOTHBIE, KOTOPbIE MKUBYT PSIOOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXKHO JI CUNTATh TapaKaHa OJIOMAIIHEHHBIM )KMBOTHBIM 7

HacneacTBeHHOCTh M U3BMEHYHUBOCTh — OCHOBHBIE CBOWMCTBA JKUBBIX OPTraHU3MOB.
N3menunBocth. Bunbl m3menumBocTh. [lpakTtuueckas pabora «MopudukanmoHHAS
M3MEHYUBOCTH (JIUCThSI, UTOJIKH C OJJHOTO JEPEBA)».



['en — wMaTepuanbHbIi HOCHUTENIb HACJIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxkiienHoBbie kucnotsl. JIokanu3anus r€HETHUYECKOTO Marepuaina B KieTke. [leneHue
kietok. Permmnkanus JIHK. OcHoBHas qormMa MonexylispHoi ouosnoruu. Tpanckpumiums.
Tpanciauus. Mytanuu. Ilpaktuueckas padota «I'eH — HHCTpYKIUsS 1O COOpKE KIIETKU
(ma Oucepe mim KoHCTpykTOope)». Ilpaktuueckas pabora «Mytamus Ha OyTtepOpome
(000t 00BEKT U3 MpeAbIayliel padoThl, TI€ M3MEHEHUE WHCTPYKIHMU MPHUBEAET K
M3MEHEHHUIO BHEUTHETO BU/Ia 00BEKTA)».

Oddextr OyTHUIOUHOrO TOpJIbIIIKA UM TeHETHYecKoe pa3zHooOpasue. UTo Takoe
reHOaHk? 3aueM COXpaHATh N'€HETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHEHUsI TCHETHYECKUX PECYpCOB pacTeHui (ex situ u in Situ).

3nauenne pabor H.U. BaBunoBa. 3akoH romonorudeckux psioB. LleHTpsI
IIPOUCXOKICHUS KyJnbTypHbIX pactennid H.M. BasunoBa m IIL.M. JKykosckoro.
[Ipaktrueckas paborta o rpynnam «OTKy/1a Ha HalIMX CTOJIAaX (PYKThI/OBOLIU/3IIAKK.

OcHoBHble MeTOAbl cenekuuu. I'mbpunuzanusa. dopmbl oTrd60pa. OCHOBHBIE
HAIPaBJICHUS CENEKIMK: YIYYIICeHUE YpPOKaHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckuMm ¢aktopam. [Ipakruueckas padora «BripammBaem ropox. Kak nposectu
CKpEILLUBAHUE Yy TOPOXay.

Ecte nu xu3Hb B mpoOupke? BHOTEXHOJOrUsT KYJbTYPHBIX pPAaCTCHUMH.
UccnenoBatenbckass pabota «BoelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIb30BAThCA  PE3yJbTaTaMU IPEABIAYLIIUX JKCIIEPUMEHTOB 110 COCTABIICHUIO
NUTATEJbHBIX PACTBOPOB JJI1 PACTECHHIN).

Kak  yenmoBexk  Moxker  momuduimpoBarh  pactenus?  ['eHermueckoe
penaktupoBanue. COBpEMEHHbBIE  MOAXOABI W JIOCTHOKEHUS  IE€HETHYECKOTIO
penaktupoBaHusi  pactenuit.  [lpaktuueckass pabora  «I'@HOMHBIE  HOMHUIIBI
(MomenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
Hanzemnsie u moa3zeMubie opranbl pacteHuid. [Tober u BUAOM3MEHEHHBIN moOer
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUH.
[TonsatTne o0 KkadecTBe TMPOAYKTOB nmuTaHus. [IpoOiemMbl KOHKYpEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA TOCTABKU U CPEJICTBA

coxpaHeHUs1 MpoaykToB mnuTaHus. [Ipakrtmueckas pabora «IIpeaenbHO MOMyCTHMBIC
koutenTparuu (I1JIK) u Metoasl KOHTpOJIT O€30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB
TUTAHUS.

Mukpo3enieHb: TIoJIe3HOCTh U TexHosorus. MccnenoBarensckas pabota «OreHka
KaueCcTBa BbIPAIICHHON MUKpPO3eIeHU» (MO0 CBOsI, TMO0 U3 MarasuHa).

XUMUYECKHUH aHau3 IPOAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torenumnometpus. Xpomatorpadus. [Ipakrnyaeckas padbota « MeTOIbI OIIEHKH KauyecTBa
pPaCTUTENHHOW MTPOAYKIIMH: XPaHEHWE M COXPAHHOCTh MHUTATEIBHBIX BEIIECTB» (IO
JOCTYITHOMY O00OpYIOBaHHUIO).

HccnenoBatensckast padbora «Ompenenenne BuramuHa C MeTOAOM OOpaTHOTO



TUTPOBAHUS B IJIOJIaX HA pa3HOM CpPOKe (CIOCo0€) XpaHEHUS.

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

[lonsiTie OMOTEXHOJNIOTHU. 3a4eM YEJIOBEKY OHWOTEXHOJIOTWH, B YeM HX
NPEUMYIIECTBO NEepel XUMUYECKUM CUHTE30M. OCHOBHBIE OMO00BEKTHl OMOTEXHOJIOTUU:
IIPOMBIIIICHHbIE MUKPOOPTAHU3MBbI, KIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
ounokaranu3atopsl. [IpakTuueckas pabora «I[Ipumepbl mpuMeHEHUs OHOIOTHYECKHX
00BEKTOB B TBOCH KU3HI.

Chipbe Juis OMOCHHTE3a W OLIEHKa €ro OMOJIOTMYecKOoW LEeHHOCTU. OCHOBHBIE
UCTOYHHUKHM yIiepoaa, a3oTa, Qocdopa, MHKpodaeMeHTOB. lMccienoBaHuE HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAsI BOMPOCHI €ro MpeaBapuTebHON 00paboTKH), pa3paboTka
HOBBIX NUTATENbHBIX CpPEJ, B TOM YHUCIIE BKIIOYAIOMINX OHOCTUMYJSTOPHI U ApPYTHE
AJIEMEHTHI YIIPABJICHHS U ONITUMH3ALMHU ITPOLIECCOB OMOCUHTE3a. MeTo1bl OnTUMHU3alun
MUTATEIbHBIX CPEI.

2. Mukpoouonozcus (12 uacos)

[lonoxkeHue NPOKAPHOTOB B CHCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakrepuanbHOn KineTku. Knaccudukamus 6akrepuii. Mopdomorus 6akrepuii. [IpocTsie
U CJOXHBIE METOJAbl OKpamuBaHus Oaxktepuil. dusnonorus OakTepuil: NHTaHHE,
JbIXaHUE, POCT U pa3MHOKEHHUE. 3HAKOMCTBO C JOMEHOM ApXxeH (3KCTpeMOPUIbHOCTb,
0COOEHHOCTH cTpoeHus KieTkn). JlabopaTopHas pabora «DukcupoBaHHbIE MTpenapaThl
Oaktepuil. Omnpenenenre @QOpMbl MPEIJIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
WCTIONB3YsS. TPOCTOM MeToj okpacku» JlabopatopHas pabora «OrmpeneneHue Tuma
KJIETOYHON CTEHKU METOJ0M OKpamuBanus o ['pamy» (mpu HaIU4uK pEaKTHUBOB).

MonouHokucioe W cnupToBoe OposkeHue. dDotoTrpodHble M XeMOTPOhHBIS
Oaktepun. Kunernueckoe  ommcaHue —mporecca  pocTta  MUKPOOPTaHU3MOB.
OKCNOHEHIMabHAsT ~ MoJeidb  pocta. KunHetmka rubenu  MHUKPOOPTraHU3MOB.
JlabopatopHast pabota «IIpuroroBieHne NpuUKU3HEHHBIX MPENAPATOB MOJOUYHOKUCIBIX
OakTepuin».

[Tarorennsple 6akTepuu. UymHas majgouka v YepHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. Mctopus 60pb0sI ¢ 6akTepuanpHbiMu nHpeKkusamu. JlabopaTopHas pabota
«IToceB cmbiBa ¢ pyk Ha yvamku lletpw». JlabopaTopHas pabora «Bbwigenenue yucToin
KyJIbTyphl OakTepuil. MeTon pa3BeneHUd. MeToJ HMCTOLIAIOLIETO  IITPUXA.
JlabopaTtopHass pabora «Mopdonorudyeckas XapaKTepUCTUKA BBIACICHHONW YHCTOM
KYJbTYpBI: XapaKTEPUCTHUKA KOJOHUH, opMa OaKTEepHil, TUIl KIETOYHON CTEHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTHUB OakTepuil. MexaHu3Mbl JEHCTBUIA
AHTUOMOTUKOB. MEXKJIETOYHasT KOMMYyHHUKarus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY HccnenoBarenbckas pabora «llomck MuUKpoopraHU3MOB
o0JaaroIMX aHTAarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenune OakTepuit uenoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a



IPOJYKTOB MHUKpOOpraHu3mamu. bakrepuu, KOTOpbIE MOIYT pasjlaraTb IUIACTHK.
Uccnenosatenbckas paboTa «BbiaeneHne MOJIOYHOKHUCIBIX OAKTEpUi, HCCIEA0BAHNE UX
AKTUBHOCTH.

Mukpoopranusmsl B arpoOHOTEXHOIOTUHU. VICKyCCTBEHHBIE aCCOLIMALIMM PACTEHUI
¢ MuKpoopranusmamu. MccienoBatenbckas paborta «Beiaenenne OakTepuil Moe3HbIX
JUISL PACTEHUID.

3. Jykapuomuueckue opzanusmvl 6 OuomexHonozuu (niecHegvle Zpuowvl,
oposicxcu, 6ooopocnu) (12 uacos)

[1necHeBbIe rpUOBI MPOAYLIEHTHI OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OO6mrast xapakTepuCTUKa JPOXKEeH caxapoMuileToB. McTopusi ucnosnb30BaHUS
JPOXOKEH B TPAAUIITMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUH BUHOJIEIUS U XJI€00NeUeHUS,
CIIeMAIM3UPOBAHHbBIEC pachl Apoxcked. MerabonusMm Jpoxokeil. Peakius cnupToBOro
opoxenusi. Jlaboparopnast pabora «llogcuer kieTok Apoxokei B kamepe [opsieBay.
JlabopatopHasi pabota «OOHapyXeHHE MPOYKTOB CIUPTOBOTO OPOKEHHUS: STHUIOBOTO
CIIUpTa M yriaekuciaoro rasa». [lomydeHue BTOPHYHBIX METAOOJUTOB B JIPOXIKAX.
JIpoxoKu Kak MpoAyleHThl OnoToruiuB. [TonydeHne neneBbix 0€IKOB B IPOAIKaX.

Oco0OEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y JAPOXKIKEH, 3HAUCHUE
M3yYCHHUS] MHUTO3a U IIUTOKHUHE3a IJig ONTHUMHU3AIMU MPOIECCOB KyIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, TIOHUMAHUS PUYMH NATOTEHHOCTH JAPOXKKEH U TpUOOB, MOUCKa
MUIICHEH (YHTHUIIUIOB H  pa3pabOTKU HOBBIX JICKAPCTBEHHBIX  IIperapaToB.
JlaGoparopHass pabora «HaOmromeHue  pa3sMHOXKEHUS  JPOAOKEBBIX  KIIETOKY.
ITpakTnyeckas padora «llomydenue TBopora m kedupa Ha OCHOBE MOJOUYHOKHCIBIX
Oaktepuit». Ilpakrudeckas pabota «OCHOBHBIC BHIBI KBaca W HX XapaKTECPUCTHUKA
«JIpoAx:Ku U MOJIOUHOKHCIIbIE OaKTEepuH, MPUMEHSIEMbIE JJIsI TPOU3BOJICTBA KBacay.
[IpakTuyeckas pabota «CpaBHUTENIBHBIM aHAIN3 Pa3BUTUS JPOXIKEH B a’pOOHBIX M
aHadpoOHBIX  ycnoBusx». IIpaktudeckas pabora «MeTOabl OIIGHKH CBOWCTB

XJIeOOMeKapHbIX ApokKer. OCOOECHHOCTH NMPUMEHEHHUS IMPECCOBAHHBIX, CYIICHBIX M
MHCTAHTHBIX APOXKei». MccmemoBaTensckas pabora «BnusHue (QpH3MKO-XMMHYECKHX
(bakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAykKiuu (KBac, kedup, cbip, xji1ed u
Tp.)».

Bomopocnn — mepcrnekTHBHBIA OOBEKT IS MPOM3BOJACTBA O€lKa M YIJICBOJIOB.
BHOTEXHOIOIMYECKHE METOIbI OYHMCTKH TBEPIBIX, JKUAKHX OTXOJOB M ra3000pa3HBIX
0TX00B Tpou3BoACTB. CTouHbIe BOJbI. CXEMbl OYUCTKH. BHOQHIBTPHI, a’dpOTEHKH,
METAHTCHKH, OKCUTCHKH. AKTUBHBIA WJI M BXOJSIIAEC B HEr0 MHKPOOPTaHU3MBI.
Vcnosnp30BaHue BOJOPOCIICH B OYMCTKE CTOUHBIX BOJ. McciemoBarenbekas pabora
«Bnusuue dpusznko-xuMuueckux Gpaxtopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)
HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOWCTBA JKUBBIX OPTaHU3MOB.
W3menunBocTh. Buasl m3meHunmBocTh. [lpakTmdueckas pabota «MoaudukarmoHHas



M3MEHYUBOCTb (JIMCThS, UTOJKU C OJJHOTO JIEPEBA)».

['eH — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M  HW3MEHYHUBOCTH.
HyxnenHoBble KMCIIOTHI. JIOKamu3anus reHeTUYECKOro Marepuana B Kierke. JleneHne
kietok. Permmukanus JIHK. OcHoBHas torma MOJeKyIsipHON OMoJorun. TpaHCKpUIIIHS.
Tpancisauus. Mytanuu. Ilpaktuueckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(ma Oucepe mim KoHCTpykTOope)». IlpakTtuueckas pabora «Mytamus Ha OyTepOpome
(000t 00BEKT U3 MpeAbIayliel padoThl, TI€ M3MEHEHUE WHCTPYKIMU MPHUBEAET K
M3MEHEHUIO BHEIIHETO BHUJ1a OOBEKTA)».

5. Bupyconocusa. (6 uacos)

[TosoxkeHue BUPyCOB B CUCTEME OPraHM4ecKoro Mupa. CTpykTypa U XUMHUYECKHM
coctaB BupycoB. Kiaccuduxamus supycoB. Pempoaykmnuss supycos. IIpocmotp
JOKYMEHTAJIbHOTO (pujibMa 0 BUpycax.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0oae3nei. OHkoBUpychl. bakrepuodaru:
CTpOCHHE, CBOMCTBa, mnpumeHeHue. lIpaktuueckas pabora. «MeTon pa3BenCHUI
[Ipaktrnueckas padora. « TurpoBanue 6akrepuodarony.

buonornuyeckne Metoasl 00pEOBI ¢ BUpyCaMH.

6. I'ennas unsicenepusn u ouomexnonozuu. (8 uacos)

OcHoBbI TeHHOM uHxkeHepuHu. Bekrtopa. Crneunduueckue (hepMeHTbl OaKTEpHid.
[IpakTuueckass pabora «DHIOHYKIIEa3bl PECTPUKIUU (paboTa C HYKICOTHUIHBIMU
MOCJIE0BATEILHOCTAMU Ha Oymare)y.

buorexHomornu npoaykiuu O0EIKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTikeHus
Te€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema amanTHBHOTO HMMMYHHTETa OaKTepwii W apXei.
[TpakTrueckas pabora «I'eHnbie HOkHHLBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoasl nonyuenust 'MO. Urpa-nuckyccust « Beiurpaii rpant Ha co3/laHue

I'™MO».

7. Buomexnonozuu ¢ scusomnosoocmee (8 uacos)

JlomecTukalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTUKAIIUM KUBOTHBIX (JIMCUIIA, HOPKA U JAP. — SKCIIEPUMEHThI HAYYHOM IIIKOJIbI
akajgemuka bensena). [uckyccus «/lomecTtukanusi, Bce JM PACTCHHS U >KUBOTHBHIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM KM OJOMAalIHUBAIOTCA? MOXKHO JM CUHUTaTh
TapakaHa OJIOMAIIHEHHBIM KUBOTHBIM 7.

CoBpeMeHHBIE METOABl B KWUBOTHOBOJICTBE: TPAHCIUIAHTAIIUS 3MOPHUOHOB,
XUMEPHBIE  KUBOTHBIC, KJIOHWpoBaHue. [Ipaktuueckas pabora «Metoauka
KJIOHUPOBaHUsI (MOJIeTMpOBaHKUE Ha Oymare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJIb MATOT€HHBIX MHUKPOOPraHU3MOB H
napa3uToB B PA3BUTUU 3a00JI€BaHUHN JOMAIIHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lonoxuTensHoe



1 M000YHOE (OTpHULIATEHHOE) BO3ICHCTBUY aHTUOMOTHKOB Ha OPTaHMU3M B XOJI€ JICUCHUS
KUBOTHBIX; T W 3a/ladydl BEeTepUHApUHU. BHOTEXHOJOTHS KOPMOBBIX IpEmapaToB.
[TpakTiaeckast pabota «CocTaBieHHE pallioHa TMUTAHUS XKUBOTHOTO, PAacUYeT PacxoI0B
Ha coaepxkanume». McciemoBatenbckas pabota «OrmeHKa KadecTBa MOJIOYHOM
TIPOIYKITHF.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunuzanus. Popmbl oTOOpa. OCHOBHBIC
HAIpPABJICHUS CENIEKLMU: YIY4IIeHUE YPOXKAaWHOCTU, YCTOWYUBOCTH K OMOTHYECKUM U
abuotnueckuM ¢akropam. [Ipaktnueckas pabora «BripamubaeM ropox. Kak nposectu
CKpELIMBaHUE y TOpOXay.

OCHOBHBIE TOJXOAbl CEJIEKIMM WU OHOTEXHOJIOTHMH KYyJIbTYpPHBIX pPACTEHUH,
['mOpunuzanus, oTAaJeHHas TUOpUAN3aLUs, HWCKYCCTBEHHBIH OTOOp, TIE€TEpO3HC,
TpaHcopMalMsi, MyTareHe3, TeHETUUYECKOe peaakTupoBaHue). Mcropusi cenekuuud B
Poccun u mupe, netopus pa3BUTHS BaKHEUIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek MOxeT MOAUPUIUPOBATH pacTeHUs? I'eHHAst HHKEHEPHsI PACTCHHIA:
UTo Takoe TreHEeTHYeCKas HWHKEHEPUS DPACTEHUU. [paHCreHHblE pacTeHus. Meroasl
nosydenusi. OOpa3zoBaHue OMyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHnchopMarus:
Ti-rumazMub. ['ensl T-JHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBI
TpaHcopmanmu. ['eHeTmueckoe peaakTupoBaHue. CoBpeMEHHbIE MOAXOABl U
JOCTH)KEHUSI TEHETUYECKOTO peJakTUpoBaHusl pacteHuid. [Ipaktuyeckas padora
«["eHOMHBIE HOXKHUIIBI (MOAeTHpoBanue padboThl cucteMbl CRISP-Cas).

Ecte nu xu3Hb B mnOpoOupke? bBHOTEXHONOTHS KYJbTYPHBIX pPACTEHUHU.
UccnenoBatenbckass pabora «BplpammBanue pacTeHuil B NpoOupke  (MOMKHO
BOCIIOJIB30BATbCSl PE3yJIbTaTaMH MPEABIAYIINX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
NUTATEbHBIX PACTBOPOB JIJISl PACTEHUI )».

Mopyab «MoJiekyJisipHble 0CHOBBI (pu3uo0JI0ruu U papmakoorum» 9 Kiaacce
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBnble (popMbI
KHCJIOPOJIA, X MOJYYEHNUE, HEUTpATTA3a L.

MakpoasieMeHTbI: TPOLEHT COJIEPKaHUsI B OPraHU3ME, BBINOJHSAEMas (QyHKIIMS,
colepkaHue B mpojaykrax nutanHus. Ca2+ - cBs3piBaromue O€iKd, JENOHUPOBAHUE
KQJIBLIUS, PETYJIALMSA YPOBHS KaJbLHs B OpraHu3Me: FOPMOHBI o4ueK. Mg — cTpoeHue
xJiopouiia, ero akTUBALMS COTHEYHOU SHEPTUEH.

MuKposJeMeHTbl: B KAaKUX MOJIEKYJIax COAEpXkaTcs, BbIMOJHsAeMas (DyHKINA,
cozepKaHue B IpoayKTax nurtanusd. [locinencTsus nepeno3npoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemple THUIBI COEAMHEHWH keie3a. ['eMoOnpoTenHbl, T€MOLWAaHUH,
mutoxpoMmbl. CU — ycBoeHHME W TpaHCHopT Menu. benku, coxaepxkaiive Meab.
[Tatonornueckue cuHapoMbl Menke 1 BusibcoHa, cBsi3aHHbIE ¢ META00JIM3MOM MEJIH.



Tokcuunble 3neMeHThl llepuoanueckoi cucremsl Uil OpraHusma. BiusiHue
HEJIOCTAaTKAa MaKpO U MUKPOAJIEMEHTOB HA KUBbIE OPTAHU3MBL.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass  OIlEHKAa  COJIEpIKaHUS
MUKPOZJIEMEHTOB UM BUTAMUHOB B MHUILEBBIX MTPOTYKTaX)

Kupsi. 3ab6oneBanus 4eaoBeKa, CBSI3aHHBIC C HAPYIICHUSMHU KXHUPOBOTO OOMEHa.
JucnmunuaemMun.

VYrineBoasl. 3a00JeBaHUS YEIOBEKA, CBSA3aHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHblii quader.

benku. Ctpoenue. 3aboneBaHus 4eI0BEKa, CBA3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. ®ynkiuu 0eiakoB. epmentsl. Mexanusm aeiicTBust. Kimaccsl hepmMeHTaTUBHBIX
peakiuii. Kodepmentsl. [lpaktuueckoe 3anatue «KauecTBEHHbIE peEaKIMU Ha
opraHuueckue Mojekyabel». IIpakTtuueckoe 3ansTue «JleHaTypamusi  OEIKOB»
[Ipaktnueckoe 3ansaTue «M3ydeHrne akTHBHOCTH aMHJIA3bl».

BuTtamuHeb! xkupopacTBopuMebIe, BogopacTBopuMeble. [IpeBpaliienne BUTAMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIE THUIIBI META0OJMYECKUX peakiuil. buosHepreTnyeckue mMpPoOLECCH.
I'muxonus. Huxn Kpebca. Ilens mepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucior. ['mokoHeorene3. CuHTE3 yIJIeBOJOB, OENKOB, >XHUPOB.
Mertabonutuueckue 3a0osneBanus. Ilpaktudeckoe 3ansitue «Pemienne 3amad  Ha
ASHEPreTUYECKU OOMEHY.

Knerka. [Tousatue memOpansl. @yHkiiuu MemOpaH. Buasl Tpancmopra B KJIETKY.
MeMOpanHbie OpraHoujbl. 3a0oJjieBaHMsI CBSA3aHHBIE C HapyIIeHHEM pPabOThI
MEMOpaHHBIX OpraHesi, OOJE3HH HAKOTUICHMs. THUIBl KOHTAKTOB MEX]Y KJIETKAMH.
3HaueHUE MEKKJIETOUHOW KOMMYHUKAIMU ISl 3[0pOBbs opraHusma. lIpaktuueckoe
3aHsTUE «/lnanus (kiieTouka Tpayoe)».

Snpo. VYpoBHH  ynakoBKM  XpomaThHa.  XPOMOCOMHBIE  TEPPUTOPHUH.
HememOpanHbie opraHOubI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIC BEXU PA3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxenHoBsie kucioThl. OCHOBHBIE MPUHITUIIBI cTpoeHUs. [IpakTuueckas pabora
«Boinenenne JIHK w3 Gananay. Ilpaktuueckass pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ mnomoisio
criektpodoroMeTpun» (IIpu HATUIUU 000PYIOBAHMUS).

Marpuunsie cuHTe3bl. Permkanus — OCHOBA KIIETOYHOrO JejieHus. [IpuHIuIb
permkanuu. [Ipaktudeckas padota «PermnmukaruBHas mammaa (MTpa-IeMOHCTPALINS)».
[TpakTuyeckas padota «I1LP (Moxens ammudukarus Ha Oymare)y.

Mytanuu. Yto BeI3biBaeT uaMeHeHnus B ctpoenuun [JHK. [IpuHuunel penapauum.

Tpanckpunius. [Ipaktudeckas padora «Cuina mpomMoTopay.

['enetnueckuit koa. Ilpaktuueckas pabora «PerieHue 3amady Ha TE€HETUYECKHUI
kom» Tpaucmsmus. [Ipaktuyeckas pabora «DoiguHT OEIKOBY.



Opranuzanusi reHoma BUPYCOB I[IpOTHBOBHpYCHBIE CpENCTBA, MEXAHU3MBI HX
JICHCTBUS.

Opranuzanus reHoma  Oakrtepuii  AHTHOAKTEpHAIbHbBIC Ipenaparsl.
HccnenoBarenbckas pabora «PacipocTpaHeHre aHTHOMOTHKOPE3UCTEHTHBIX OaKTEPHiN»

Opranuzanusi reHoma 3ykapuotr ['eHomMHOe pemaktupoBanue. IIpakTuyeckas
pabota «PaboTa B COBpEeMEHHBIX IeHeTHUYeCKHX Oa3ax maHHbIX. [Ipoemenue In silico
aHaJIM3a MOoCIe0BATEIbHOCTEN TEHOBY.

3. ®apmaxkonozun (28 uacos)

[Tonarue o nekapctBax. [IpuHUMIBI TOAX0AA K MOWCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero meroisl. MccnenoBaTenbekas padoTta « DKCHEPUMEHTHI 10
ONPEEICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUAMIX.

[Iytn BBenenus JIC. GapMakOKMHETHKA JEKAPCTBEHHBIX BelleCTB. BcacbiBaHue
(abcopOuus) nekapctB. OCHOBHBIE MEXAHU3MbI BCachlBaHUA. TpaHCIIOPT J€KapCTBEHHBIX
BeniecTB. ['eHsl u O6enku nepBoit gazel Ouorpanchopmanuu. [lyTu BeIBeneHUS JIEKApCTB
U3 OpraHuzMa. OKCKpenuss u osnuMuHanusa. [eHsl U Oenku BTOpod (a3l
ouotpanchopmaruu. dapmakonuHamuka. ['maBHoe U T0OOYHOE, PE30pPOTUBHOE U
MECTHOE, MPSAMOE, HENpsIMOe U peIeKTOPHOE JeiCTBHE.

Bunel B3aumoneictBusi nekapctB. CHHEPTU3M M aHTAarOHU3M MPU COBMECTHOM
JEHCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBHUIHOCTH.

TpancmemMOpaHHbI CUTHAIUHT. TUMBI KJIETOUHBIX pelenTopoB. MemOpaHHbIE:
MOHHBIE KaHAJIbI, KaTAIUTUYECKHE U compsikeHHble ¢ (G-OenkaMu; BHYTPUKIETOUYHBIE:
LIUTOIUIA3MaTUYECKUE U sIepHble. MeXxaHU3MBbl JIMTaHA-PELENTOPHOIO B3aUMOICUCTBHUS.
CenexTuBHOCTh (M30MPATENBHOCTh) JAEWUCTBUSA, CBA3b «XUMHUYECKas CTPYKTypa —
dapmakosoruyeckas akTUBHOCTh BEIIIECTBY.

DapMaKOJIOTUYECKON MOAYJISIIUA CUHANTUYECKOW XOJMHEPTHUUECKOW Iepeaadu.
MonexkymapHblii  MEXaHWU3M JIEUCTBUS W (PapMaKoJIOTHYEeCKHEe CBoWicTBa M-
XOJIMHOOJIOKATOPOB, raHTJIMO0JI0KATOPOB u Kypapemnoao0HbIX CpE/CTB.
@dapmakosioruuyeckasi  peryjsiids — aKTUBHOCTH  aJPEHEPrHYecKOro  CHHArca.
AIpeHOMHUMETHKH, aApEeHOOIOKATOPbI, CUMIATONUTUKH. [IpakTuyeckas padbora
«BnusHMe anpeHalviHa Ha cepJieuHbIe COKpalleHus (IporpaMMHOE 00eCriedeHne)».

MonekynsipHass (apMakoJorus aHTUAJUIEPIHYECKUX CpEeACTB. | McTaMHUHOBBIE
pPElEenTOphl: THUIIbI, MOJIEKYyJsipHas opraHu3amusa. CtaOumm3atopsl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJIAPHBIA MEXaHU3M JIEHCTBUS, 0COOCHHOCTH KIIMHUYECKOTO MTPUMEHEHHUS,
TOYKHU MPUIIOKEHUS JEUCTBUSI MHTUOUTOPOB JIUITUIHBIX MEIUATOPOB.

MexaHnu3M [E€UCTBUA M NMPUMEHEHUE MPENApaTOB, CTUMYIUPYIOIIUX MPOLECCHI
uMMmyHuTeTa. dapmakonoruueckas XapakTepUCTHKAa HHTEPJICUKUHOB: TIOJyYECHHE,
MEXaHU3M JIeUCTBUS, puMeHeHrne. OCHOBBI MaTO(U3NOIOTUH OCTPO(PA30BOr0 OTBETA,
Meauanus BocnajeHus. MoJIeKyJIspHbI MEXaHU3M IPOTUBOBOCIAIUTEIBHOTO JEHCTBUS
[NIFOKOKOPTUKOCTEPOUIOB,  HECTEPOMAHBIX  IPOTUBOBOCHAIUTENBHBIX  CPENCTB.
[IpakTrueckas padora «l 'HCTONOrMYECKUE TpenapaTbl UMMYHHOU CHUCTEMBI».



[TonaTne 0 HapKO3€ M HAPKO3HBIX MNpemnaparax. KieTouHblii 1 HEPBHBIN HApKO3.
@apMaKoJIOTUYECKAsT XapaKTEPUCTUKA OTHAEIbHBIX TPYII HAPKO3HBIX CPEJCTB.
[TocnenoBarenbHOCTh ACHCTBUS HA IEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornyeckure npenapaTbl HEPBHON CUCTEMBDY.

®usnonornyeckuii coH; ¢(a3pl cHa. Buasl Hapymenuir cHa Ilonsitue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX).

MonekynsipHple acnekTsl Houunenuuu. OnuaTHele PpELenTOpbl, UX THUIIBI.
OHkedaauHbl U 3HAOPGUHBI - SHAOTEHHBIE JIUTAH/IBI ONUATHBIX PELENTOPOB.

AHTHUTICHXOTHYECKOE JEHCTBHE, BIUSHUC Ha (QYHKIHIO DSKCTPAHpPaMHIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(epy, PBOTHBIA IEHTP, apTEepHAIIbHOE JIaBlIEHUE, LIEHTP
TepMOperyIsiiuu. MOJEKyJISIPHbIE MEXAHU3MBI JEUCTBUSI HEUPOJIECNITUKOB, BIUIHUE HA
n0haMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U THCTAMUHOBBIE PELEIITOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHuman-
3aBHUCHUMbIC HATPUEBBIC KaHAJIBI KaK MUIIICHU IEUCTBUS MECTHBIX aHECTETUKOB. CrtoCcOObI
WHTUOMPOBAHUS MOTEHIUAT-3aBUCUMbBIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdora «Kapra oskcmpeccuu A0(QaMHUHOBBIX U CEPOTOHUHOBBIX
penenTopoB B Mo3re Meliei». Mccnenoatenbckas padota «[loBeaeHueckue TecTbl Ha

peiokax Danio rario. Caetmo-temHass kamepa». McciemoBarenabckas pabora
«IToBeneHueckue TecThl Ha piOKax Danio rario. OTkpsiTOE TIONE». MccnemoBaTenbekast
pabota «IToBeneHueckue TecThl Ha ppIOKax Danio rario. CraitHoe moBeIeHUEY.

Monyab «MoJiekyJisipHbIe 0CHOBBI cestekium» 9 kiacc (68 yaca)
1. Monexynapuas 6uonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxkienHoBsie kucioThl. OCHOBHBIE MPUHITUIIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenue JIHK w3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ mnomoisio
cnekTpopoToMeTpumn» (MpU HATUYUU 000PYAOBaHUS).

Martpuunble CUHTE3bl. Perukaius — OCHOBa KJIETOYHOTO jAeieHus. [IpuHIuIbI
perumkanuu. [Ipaktudeckas padota «PermnmukaruBHas mammaa (MTpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «I1L[P (Mmoxens ammmdukarus Ha Oymare)y.

Myrtanuu. Uto BeI3bIBaeT n3meHeHus B ctpoenuu JHK. [IpuHunner penapaunu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enetnueckuit koa. Ilpaktuueckas pabora «PemieHue 3amady Ha TE€HETHUYECKHMA
ko Tpancisius. [Ipaktuueckas padora «DonauHT OEIKOBY.

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

Opranun3anus renoma  Oaktepuit  AHTHOAaKTepUalIbHbBIE npenaparsl.
UccnenoBarenbckas padbota «PacipocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanus reHoma 3ykapuoT ['eHoMHoe penakTupoBanue. [IpakTuueckas padbora
«PaboTa B COBpeMEHHBIX IeHeTHYecKkuXx Oa3ax maHHbIX. [IpoBenenue In silico ananuza



HOCJIC,Z[OB&TCJIBHOCTefI I'CHOB».

2. Monexynapnoie ocnoewt zenemuxu (20 uacos)

[MIpenmer renetuku. KpaTkas ucTOpHs  pa3BUTUSL  MPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K Ipu3HaKy: Kak packpacuTh koTa. Uto Takoe npusHak? [1yThs oT reHa o
npu3Haka. Myranuu. Ajsutend. [eTepo3urotel ¥ roMo3urotbl. JIOMHUHAHTHBIE U
peueccuBHble aienn. PomeBas wurpa «Aiutenn». MccimenoBaTenbCKAM  MPOEKT
MyTtareHHnsie (GaKTOpHI.

["enbl cTposT Opranu3M. BxitoueHure u BBIKII0YeHUE 00Jb10ro Habopa reHoB. Kak
KJIETKU TIOHUMAIOT, KaKue T'eHbl JOJDKHBI paboTtaTth. PoneBas urpa «Cyapba KIeTKm.
I'enbI-nepexmtoyarenu. [IpakTuyeckoe 3a1aHue « ATTOPUTMBI TSI KIIETOKY.

JluckpeTHOE HaclieJOBaHHE MPU3HAKOB. 3aKOHbI MeEHJens: OJUH T€H - OAMH
npu3Hak. CxeMa CKpeluBaHus. 3aKOH €IUHO00pa3us TMOpUIOB MEPBOrO MOKOJEHUS.
[Ipaktueckoe 3amanue «EamHooOpasue mepBOro MOKOJEHUS». 3aKOH paCHICTICHUS

IpU3HaKa BO BTOPOM MokojeHuu. [IpakTuueckoe 3amanne «Paciierienue Bo BTOPOM
nokoJieHnn». MccmenoBarenbCkui MpoeKT «3aKkoHbl I'. MeHIens B SKCIEPUMEHTED.

3akoHbl MeHiens: HECKOJIbKO T€HOB - HECKOJIbKO MPU3HAKOB. JurudpuaHoe
ckpenuBanue. HeszaBucumoe pacxoxiaenue xpomocoM. IIpaktudeckoe 3amaHue
«Pemertka [lennera». CuemnieHHOE HACIIEIOBAHUE.

B3auMmopeiictBue reHoB. AlUienbHOE W HeauienbHoe. [IpakTudeckoe 3aHsTHE
«BzauMopencTBusl TeHOB (MOICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Omnpenenenue nona. [Tonossie xpomocombl. Camirel 1 camku. Briusiaue ¢aktopos
OKpYXarulerl cpeapl. XpOMOCOMHOE ompeneneHue mnoja. IlogoBbele XpOMOCOMBI.
[Ipaktuueckoe 3amanmne «HacnemoBanue, crerieHHoe ¢ mojom». [Ipobiema
JOTIOJTHUTEIIBHON X-XPOMOCOMBI y KEHIIMH. TpEeXIBETHBIE KOIIKH.

3. Monekynsapusie ocrogul cenexuuu (28 uacoes)

['ensl B monyAnusx: Benukoe paBHoBecue. [lomymsamus. HacToTel BCTpeuaeMOCTH
MpU3HaKa u ajiens. YpaBHenue Xapau-BaiinOepra. [Ipaktudeckoe 3aganue «4acToTs
ajuened, TeHOTHMNOB u  (eHoTurnoBy». HMccrmenoBaTenbCKuii TPOEKT  «AHaIU3
F€HETUYECKON CTPYKTYphI NOMYJISALNY (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Tonynsinuu MEHSAIOTCS: YUCIEHHOCTh, MUTPAIMsS U BBIOOp cynpyra. DakTophl,
KOTOpbIE BBIBOJAT TOMYJISIMIO W3 paBHOBecus Xapau-BaiinOepra. UucneHHOCTH
nonynsnuu. Poneas wurpa «9ddext ocHoBaTens». PoneBas wurpa «Oddext
OyThUIOYHOTO TopJbIKay. Jpeld renoB. Myramuu. HecnyualiHoe CKpelldBaHUE.
N3onsuus.

[lomynsimuy ~ MEHSIIOTCA:  €CTECTBEHHBI  0TOOp. MexaHusMm  JeWCTBUSA
ecTecTBeHHOTO 0TOOpa. JIBMKymuit oto6op. Ponesas urpa « EcrecTBeHHBIN OTOODY.

MoaudukanroHHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MOAU(PUKAMOHHON n3MeHunBocTU. MccnenoBarensckue pabotsl «MonudukanmonHas



U3MEHUYMBOCTh PACTEHUH B MpPEAEIax BalIEro MECTA JKUTEIbCTBAY.

HacnenoBanne KOJIMYECTBEHHBIX NpU3HAKOB. KolInMyecTBEHHbIE IPU3HAKHU.
CpenoBast u3MEHUUBOCTH npu3Haka. Koaddurment nacineayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck TreHOB KOJMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIC BapHAHTHI
reHoB. JIHK-uumn. [TotTHOr€eHOMHBIN aHAIA3 acCOIUAAIAN.

«Ombl» Hax reHomoM. IloctreHomHuas spa. OOpaTHas reHeTuka. «OMHKCHBIE»
uccnenoBanus. [Iporeom, Metadomnom. [IpakTuueckoe 3aganrue « ATpOHOMBIDY.

JlomecTukaiyss U IEHTPhl T'eHETHYECKOTO pa3zHooOpas3us. Iloucku pacteHuit ¢
«XOPOIIUMMWY TPU3HAKAMU JUIsl 4YesioBeKa. [[eHTphl TEHETHYECKOro pa3zHooOpasusl.
Huxomait MiBanopuu BaBmiioB. Ceneknus. KoMOuHamoHHas W THOpHIHAS CEJICKITHS.
I'erepo3uc. Ilpaktuueckoe 3amanue «['OMOJOrMYECKHE Psiibl  HACIEICTBEHHOMU
W3MEHYUBOCTH.

CoxpaHuTh U U3YyUYUTh T'€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUJIBHO XpaHUTh
reabl.  Koileknuu  TeHeTHYecKuX  pecypcoB  pacTeHuid. Ilpaktukym  w/umu
HCCIIEOBATEILCKUN MPOCKT «METOApl KyJIbTUBHPOBAHHS IN VIO 11 coxpaHeHHs
TEHETUYECKUX PECYPCOB PACTEHUM U JIJII YCKOPEHHOW CEJICKIIMN.

['eHeTnueckue ILEHTpHI B HalIed cTpaHe. ['ne 3aHMMAarOTCd TEHETUKOW |
TEHOMUKOM JIJISI HYkJ[ CEJIbCKOTO XO3MCTBA.

IHIJTAHUPYEMBIE PE3YJIbTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHsATHS B paMKax MPOrpamMMbl HamNpaBiI€Hbl Ha OOECMEUEHUE JOCTUKECHUS
IIKOJbHUKAMHU  CICOYIOUIUX JIMYHOCTHBIX, METANPEAMETHbIX U  IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI:

B cgpepe epasicoancrkoeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM
JNEATEIbHOCTH TMPU BBINOJHEHUHA HCCIENOBAHUM W MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHHIO U B3aUMOITOMOIIIH.

B cghepe nampuomuueckozo éocnumanusi: OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBIISIFOIIENA KYJIbTYpPbl, TOPJOCTh 3a BKJAJ POCCUHUCKUX U COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennoco ocnumanus: TOTOBHOCTb  OIICHUBATh
MOBEACHUE M TOCTYIIKM C TO3WUIMU HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKON
KYJbTYpbl; IOHUMaHNUE 3HAYMMOCTU HPABCTBEHHOI'O aCIEKTa IEATEIbHOCTU YEJIOBEKA B
MEJIUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHMMaHHWE pOJIM OMOJIOTUM B
(hOpMHUPOBAHUHU FICTETUUECKOUN KYJIbTYpPbl JUUHOCTH.

B cgepe @uzuueckoeo eocnumanus, opmuposanus Kyaibmypvl 300p08bs U
IMOYUOHANLHO2O ON1a20NONY4UsA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 3/I0pOBbIN 00pa3 )KU3HU (370pOBOE MUTAHUE, COOTIOACHIUE TUTHEHUYECKUX
IPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATUN U OT/AbIXA, PEryisipHas pusndeckas



aKTUBHOCTbD); OCO3HAHME MOCIEICTBUN 1 HEMIPUSATHE BPEIHBIX TPUBbIUEK (yHOTpeOIeHNE
aJIKOTOJIs, HAapKOTUKOB, KypeHHE) U UHBIX (opM Bpena s (U3HUECKOro U
MICUXMYECKOTO 3JI0pPOBbs; COONIOACHUE MpaBUil O€30MaCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MOBE/ICHUS B MPUPOIHON cpefie; cPopMUPOBAHHOCTh HaBBIKA PEIICKCHH,
yIpaBJIieHHE COOCTBEHHBIM AMOIIMOHATIBLHBIM COCTOSTHUEM.

B cgpepe mpyooeoeco éocnumanus: akTUBHOE Yy4acTHE B PEIICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPoJia, Kpasi) OMOJIOTHYECKOM U HSKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3YYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco 6ocnumanus: OpUEHTAllMd HAa TMPUMEHEHHE
OMOJIOTUYECKUX 3HAHUI TIPU PEILICHUH 33]1a4 B 00JIaCTH OKPY>KAIOIIEH Cpeibl; 0CO3HAHUE
AKOJIOTMYECKUX MPOOJIEM U IMyTeW UX PEIICHHUS; TOTOBHOCTh K YYaCTHUIO B TPAKTUYECKON
NEATEeIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgpepe nonumanus yennocmu nayuno2o no3Hanus: OpUEHTAINS] HACOBPEMEHHYIO
CUCTEMY HAy4YHBIX MPEJCTaBICHUNH 00 OCHOBHBIX OHOJOTHYECKHUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOAHON M COLMATIBLHON CpPEIOH;

MMOHUMAaHUE POJIM OMOJIOTUYECKOW HayKu B (POPMHUPOBAHUU HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYyYHOM JI0O03HATEIBLHOCTH, MHTEpPECa K OMOJIOTMYECKONM HayKe, HAaBBIKOB
HCCJICIOBATEIILCKOMN JIE€ATEIILHOCTH.

B cepe adanmayuu xk usmensiowumcs ycrosusm cOuuaibHoOU U NPUPOOHOL
cpeovl: aicKBaTHAas OICHKA HW3MCEHSIONIUXCS  YCIOBHM; TMPUHATHE  PCIICHHS
(MHOUBHYyaTIbHOE, B TPYMIE) B HM3MEHSIOIMIUXCA YCJIOBUSIX HAa OCHOBAaHMM aHAJIM3a
Oouosiornyeckor nHGoOpMaIu; TIIIaHUPOBAHUE JIEUCTBUU B HOBOW  CHTYyaIluu
Ha OCHOBAHHMH 3HAHUH OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTBUIMU.
ba3oBbI€ JOrMYecKue JCUCTBUSL:
® BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA OHOJOTHYECKUX
00BEKTOB (SIBJICHUN);

® YCTaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KJIaCCU(PUKAIMN OUOIOTHYECKUX
00BEKTOB (SBIICHHH, MPOIIECCOB), OCHOBAHHUS ISl OOOOINCHUS W CpaBHEHUS,
KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

e ¢ y4ETOM TIPEIJIOKCHHON OMOJIOTMYECKOW 3a7a4y¥l BBIABIISATH 3aKOHOMEPHOCTH H
NPOTUBOPEYMsI B pacCMaTpWBacMbIX (akTax W HAONIOJACHHIX; Tpe/arath
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNI;

® BBIABIATh JSUINTHI HHPOPMAIMM, MAHHBIX, HEOOXOAUMBIX JUIS PEIICHUS
TIOCTABJICHHOW 3a/1a4u;

® BBISABIATh NPUINHHO-CIEACTBEHHBIC CBSI3M TPU M3YYCHUH OUOJIOTHYECKUX
SBJICHMA W TIPOIECCOB; JENaTh BHIBOABI C HCIIOIB30BAHUEM JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUECHUH, YMO3AKIIOUCHUH 10 aHAJIOTUH, (OPMYITHPOBAThH
THUIIOTE3BI O B3aUMOCBSI3SX;

® CaMOCTOSITCIIBHO BBIOHMpaTh CIOCOO perieHus y4eOHOH OHOJIOTMYECKOW 3ajavd



(cpaBHHUBATh HECKOJIBKO BApUAHTOB PEILICHUS, BBIOUPATh HanOOJee MOAXOASAIINI
C YU4ETOM CaMOCTOSATEIIBHO BBIJICICHHBIX KPUTEPHUEB).
ba3oBbIe HcclIeq0BaTEILCKUE JCHCTBHSL:
® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (GopMynIHpOBaTh BONPOCHL, (UKCUPYIOIIUE pa3pblB MEXKAY pEalbHBIM |
KENaTeNbHbIM  COCTOSHUEM  CUTyallud, OOBEKTa, M  CaMOCTOSATEIHHO
YCTaHaBIMBATh UCKOMOE U JIaHHOE;

e ¢opmupoBarb rumoresy 00  HCTUHHOCTH  COOCTBEHHBIX  CYXXICHHII,
apryMEHTHPOBAThH CBOIO MO3MIINIO, MHEHUE;

® TIPOBOJUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIJIaHY HaOIIOICHNE, HECIIOKHBIHI
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJIBIIOE MCCIENOBAaHUE IO YCTAaHOBJICHUIO
0COOEHHOCTEN Onoornueckoro o0bekTa (mpouecca) H3y4eHus,

® TPUYUHHO-CJIEICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OMONOTHUYECKUX OOBEKTOB
MEXK]Ty COOOM;

® OIICHMBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTHh MH(OpPMAIIMIO, MOJTYYCHHYIO B
X0/J1¢ HAOJIFOICHHSI M KCTICPUMEHTA,

® CcaMOCTOSTENBHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIIOACHUS, SKCIIEPUMEHTA, BIIAJETh MHCTPYMEHTAMU OICHKH
JIOCTOBEPHOCTH TMOJTYyYEHHBIX BHIBOJIOB 1 0000IICHUM;

® [IPOTHO3UPOBATH BO3MOKHOE JATbHEHIIICE PAa3BUTHE OMOJOTHYECKHUX TIPOIIECCOB U
UX TIOCNIEJICTBUS B QHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsiX, a TAKXKE BBIJBUTATH
MIPEATNOI0XKEHNs 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

PaGoTa ¢ undopmaruei:

® TIPUMEHATH PA3TMYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI IIPH MTOMCKE U 0TOOpE
Owoyornuecko HWH(POPMAIMM WM JaHHBIX W3 HCTOYHHUKOB C YYETOM
PENJIOKEHHON yueOHOM OMOIOTHYeCcKOil 3a1auu;

e BpIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBaTb UM  UHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO PA3IMYHBIX BUOB U OPM MPENCTaBIICHNUS;

® HaxOJWUThb CXOAHBIE APIYMEHTHI (IOATBEPKIAAIOIIME WU OIPOBEPratolIre OJHY H
Ty %€ UJICI0, BEPCHIO) B PA3IMUHBIX NHPOPMAIIMOHHBIX UCTOYHHUKAX;

® CaMOCTOSITENIbHO BEIOMPATh ONTUMAJIbHYIO (DOpMY IIpEACTaBICHUS UH(POPMALIUU U
WJUTFOCTPUPOBATh PEIIAEMbIE 3aJa4l HECJIOKHBIMU CXEMaMHU, AMarpaMMaMH, HHOM
rpaduKoil 1 KX KOMOWHAIIUSAMH,

® OIICHUBATh HAAEKHOCTh OHOJOTMYECKOW HMHPOpPMAIMM MO  KPUTEPHSIM,
PEIJIOKEHHBIM YUUTEJIEM WM C(POPMYIIUPOBAHHBIM CaMOCTOSTEIBHO;

® 3alIOMHUHATh U CUCTEMATU3UPOBATh OMOJOTMYECKYIO HH(OPMALIUIO.

B cghepe osnaoenus ynusepcanbhvivu yueOHbIMU KOMMYHUKAMUBHLIMU OeUCMEUIMU

OO6uienue:
® BOCIPUHUMATH U (POPMYIUPOBATH CYKIICHHUS, BBIPAXKATh YMOIIMH B MPOIIECCE

BBITIOJTHEHUSI PAKTUYECKUX U JTaOOPAaTOPHBIX paboT;

e BbIpaxaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

® pacro3HaBaTh HeBepOaJgbHBIE CpEACTBAa OOIICHHSA, TOHUMATh 3HAaYCHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh M paclo3HaBaThb HPEANOCHUIKM KOH(IMKTHBIX



CUTYaIlMi U CMTYaTh KOH(DIJIUKTBI, BECTH MTEPETOBOPHI;

NOHUMAaTh HAMEPEHUsI JPYTUX, MPOSBISATh YBAXKUTEILHOE OTHOILIECHUE K
co0eceTHUKY U B KOPPEKTHOM popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XO/JI€ IMajora W/Win JUCKYCCHUHU 3a[1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOii
OMOJIOTUYECKOM TeMbl M BBICKA3bIBaTh UJCH, HAICJICHHbIE Ha pEIICHUE
OMOJIOTUYECKOH 3a/1auM U MOiepKaHue OJ1aroKeaaTeIbHOCTA OOIECHNUS;
COMOCTABIIATb CBOM CYXICHUS C CYXICHHUSMHU JIPYTUX YYaCTHUKOB JHaiora,
0oOHapy>KUBaTh Pa3JINYUs U CXOJCTBO MO3UIIUH;

nyOJIMYHO TPEACTaBIATh PE3yJIbTaThl BBIMOJIHEHHOTO OHOJOTHYECKOTO OIIbITa
(3KCIIepuMeEHTa, UCCIIEJOBAHUS, IPOEKTA);

CaMOCTOATCIIBHO BI:I6I/IpaTB (1)0pMaT BBICTYILICHUSA C y‘léTOM 3aa4 IIPpC3CHTAllUN U
0ocoOeHHOCTEH ayauTopun M B COOTBCTCTBHMHM C HHM COCTABJIATb YCTHBIC H
IMNUCBbMCHHBIC TCKCTBI C UCITIOJIb30BAHUEM HUIIJIIOCTPATHBHBIX MATCPHUAJIOB.

CoBMecTHAas ACATCIBHOCTD (COTDVIIHH‘JGCTBO):

IIOHUMAaTh W MCIIOJIb30BATh IIPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl NP pEIICHUU KOHKPETHON OHOJIOTUYECKOW MpoOJeMbl, 0O0CHOBHIBATH
HEOO0XOJIMMOCTh TPUMEHEHHUS TPYIIMOBBIX (POPM B3aMMOACHCTBUS TIPU PEIICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

IIPUHUMATh LEJIb COBMECTHOM JESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH IEHUCTBUS MO
e€ JOCTIKEHUIO: PACTIPENeNsITh PO, JOTOBapUBAThCS, 00CYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeTh 00001IaTh MHEHHS HECKOJbKUX JIIOJICH, TMPOSIBISTH TOTOBHOCTH
PYKOBOAUTH, BBIMOJIHATH IOPYUYEHHUS, TOAUUHATHCS,

MJIaHUPOBATH OPraHU3ALMI0 COBMECTHOW palOThI, ONMPENENsTh CBOK POJb (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJCHCTBUS),
pacnpeAensaTh 3aJa4d MEXAYy WIEHAaMM KOMAaH[bl, Y4aCTBOBATb B I'PYNIIOBBIX
dbopmax paboTel (00CYKIeHHS, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OTHI, TOCTUTAaTh KAY€CTBEHHOTO PE3yJIbTaTa IO CBOEMY
HANPaBJICHUIO U KOOPJIMHUPOBATH CBOU JCUCTBHUS C APYTUMH WICHAMH KOMAH/IbI;
OIICHMBAaTh Ka4eCTBO CBOEro BKJIajJa B OOMMA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO  CPOPMYJMPOBAHHBIM  yYaCTHUKAMH  B3aUMOJICHCTBUS;
CpPaBHUBATh PE3YJIbTATHI C HICXOJAHOM 33a/1a4€H M BKJIAJ KaXJ0T0 YJIECHAa KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AcisTh cdepy OTBETCTBEHHOCTH U TPOSBISTH
TOTOBHOCTH K IPEIOCTABJICHUIO OTYETA IIEPE] IPYIIION;

OBJIAJIETh CHUCTEMOW YHUBEPCAIbHBIX KOMMYHHUKATHUBHBIX JACHCTBUM, KOTOpas
oOecrieunBaeT cHOPMHUPOBAHHOCTh COLMUATIBHBIX HABBIKOB M 3MOIMOHAIBHOIO
MHTEJUIEKTA [IKOJIbHUKOB.

B cgepe oenadenus yrueepcanvHuiMu yueOHLIMU peSYNAMUSHLIMU OeUCTNEUIMU:
CaMOoOprasmn3aliys:

BBISIBJISITH IIPOOJIEMBI JUIsl PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYalLUsX,
HCIIOJIb3Ysl OMOJOTUYECKUE 3HAHMUS;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX0aX MPUHATHUS PEeIIEHUI (MHIUBUIYaIbHOE,
MIPUHATUE PELIEHUs B TPYyIIIE, IPUHIATHE PELIEHUN TPYIION);



CaMOCTOSITENIBHO COCTAaBJSATh AJNTOPUTM pEIIeHHs 3aJayd (UM ero 4acTh),
BBIOMpaTh CIIOCOO pelleHus Yy4dyeOHOHW OHOJIOTHYECKOW 3ajadud C  Yy4éToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeuIaraéMple BapuaHThl PELICHU;

COCTaBIIAITh IUIAaH JAEWCTBHMA (TUIaH peanu3aldd HaMEYEHHOTO alropuTMa
pelIeHus), KOPPEKTHUPOBATh MPEJIOKCHHBIM anropuT™M ¢ Y4ETOM TMOTYyYCHUS
HOBBIX OMOJIOTHYECKUX 3HAHUN 00 M3yduaeMOM OHOJIOTUYECKOM OOBEKTE;

JieNaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb (pediekcust):

BJIQ/IETh CIIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIIeKCHH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluy U Mpeajiarath IUlaH €€ U3MEHEHMS;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU
penmieHu  y4eOHOW OHMOJIOTMYECKOW 3a/Jaud, aJanTHpOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSACHATH NMPUUUHBI TOCTHKEHUS (HEAOCTUKEHUS) PE3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OLICHKY HPHOOPETEHHOMY OIBITY, YMEThb HAaxOJIUTh IIO3UTHBHOE B
MPOU3O0IIEAIIECH CUTYAllUH;

BHOCHTh KOPPEKTHBBI B JACSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallNid, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHUSIM.

3MOHHOH3HBHI)II>1 HHTCJJICKT.

pa3ianyaTh, Ha3bIBaTh M YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMHU
APYTHX,

BBISIBJISITh M aHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4esioBeKa, IOHUMATh MOTUBBI M1 HAMEPEHUS
ApYTOTO;

PEryaupoBaTh Croco0 BbIPAXKEHUS SIMOLIUM.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €T0 MHEHUIO;

pHU3HABaTh CBOE MPaBO Ha OMIMOKY M TaKOeE K€ MPaBo JPyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MOXXHOCTh KOHTPOJMPOBATh BCE BOKPYT;

OBJIQJICTh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX ACHCTBHM, KOTOpas
oOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULMS JIMYHOCTH), U KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBiieHUs COOOM,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS ).

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUICKTYyaJIbHOM) cdepe:

- HpI/IO6p€T€HI/I€ OIIbITa MCIIOJBb30BaHMUA MCTOA0OB OMOJIOTHYECKOM HayKH C LCJIbIO

U3Y4YeHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIECCOB: HAOIIOICHNUE, ONHUCAHUE,

IMPOBCACHUC HECIOXKHBIX OMOJIOTUYECKHUX OITBITOB H OKCIICPUMCHTOB, B TOM YHCJIE C

HCITIOJIB30BAHUEM aHAJIOTOBBIX U III/I(I)pOBBIX OMOJIOTMYECKUX HpI/I60p0B U HHCTPYMCHTOB;,



— (opmMupoBaHue yMEHUS MHTETPUPOBATH OUOTOTHIYECKUAE 3HAHUS CO 3HAHUSIMU W3
JIPYTUX y4eOHBIX peaMeToB ((pu3nku, XuMuH, reorpadun, ICTOPUH, OOIIECTBO3HAHUS U
T. 1.);

— (opmupoBaHue yMeHUI peliaTth yueOHbIE 3a1aud OMOJIOTUYECKOTO CO/IepKaHus,
BBISIBJISIT ~ NPUYMHHO-CIIC/ICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHbIE U
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOIBI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB,;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C yueTOM MOCTaBJICHHOU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/layd MCCJIEIOBAaHUsA, BBHIOMpPATh AJCKBAaTHO MOCTABJICHHOW IETHM METOJbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS WIN POSKTHON ACITEIIBHOCTH;

— (¢dopMmHupoBaHME  HMHTEpeca K  YIIyOJIGHHIO  OMOJIOTUYECKUX  3HAHUU
(mpeanpoduibHas MOArOTOBKA U MpodecCUOHANIbHAS OPUEHTAIMS) U BBIOOPY OUOJIOTUH
Kak Ipo(UILHOTO MpeAMETa Ha CTYIIEHU CPEIHET0 MOJHOTO 00pa30BaHus JJIs Oyyiien
npodeccuoHanbHON NIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIIMHBI, JKOJIOTHH,
NICUXOJIOTUHU, BETEPUHAPHUH, CETTHCKOTO XO35HUCTBA;

— BIIQJIcHUE HaBbIkaMu paboTel ¢ uH(OpManueld ecTECTBEHHO-HAYYHOTO
COJIep>KaHMsl, MPEJCTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, JauarpamMm, MoJielied, H300paKEeHMI), KPUTHUYECKOTO aHajIn3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJIOTMUYECKHE 3HAHMS CO 3HAHUSAMHU JAPYTUX YUCOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJIOTHHU Kak
npodUILHOTO TpeAMEeTa Ha YPOBHE CpeaHEro oOlIiero oOpa3oBaHMs i OymayIiei
npoeCCUOHATILHON  JICSITEIBHOCTH B 00JIacTH OHMOJIOTMHM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEJIbCKOTO XO3SIMCTBA, MHIIEBOM MPOMBINIICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISAIHIO KX PaOOTHI,

— 3HAHUE OCHOBHBIX (DAKTOPOB OKPYKAMOIICH CpPEIbl, BIMSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, QIANTAIMKA K (JaKTOpaM OKPYKAFOIICH CpeIbl;

— 3HAHWE OCHOBHBIX MOAXOJO0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ TOCTIKCHHUH B
COBPEMCHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
IIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA,

— 3HaAHWE OCHOBHBIX ITOJXOJI0B CEICKIIUY U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
HNOHATUSIMU, TUOpPUAM3ALMSA, OTHAJEeHHAs THOpUAM3alMsl, WCKYCCTBEHHBIA OTOOD,
reTepo3uc, TpanchopMaIs, MyTareHe3, TCHETHIECKOE PEAAKTHPOBAHUE;

— [OHMMAaHHWE MOJIEKYJIPHBIX  MEXaHHW3MOB  peajM3allii  HAcJIeICTBEHHON
uH(pOopMaIMi U yMEHUE CBOOOAHO ONIEPUPOBATH OCHOBHBIMU MOHSITUSMU MOJIEKYJISIPHOU
OMOJIOTHHU U €€ COBPEMEHHBIX HAMPABIEHUH — I€HOMUKH, METar€eHOMHUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHMI YeOBEKa, MEXaHW3MOB MX Pa3BUTHS, ClIOCO0aX
UX TUArHOCTUKU U JICUEHUS;



— (opMupoBaHUEe YMEHHS WCITOIB30BATh MOHATUWHBIN anmapaT ¥ CUMBOJIMYECCKUI
S3bIK TCHCTHKH, TPaAaMOTHOE IPUMEHCHHWE HAyYHBIX TEPMHHOB, ITOHSATHH, TCOPHH,
3aKOHOB JISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B nieHHOCTHO-OpHEeHTAaMOHHOM cdepe:

— 3HaHME, YTO MPHUMEHEHHE COBPEMEHHBIX TEXHOJOTHIl MOJEKYJIApHOW OHOJIOTUH
IO3BOJIIET YCIEIIHO pelaTh TaKue 3J000AHEBHbIE MpOOJEMBbI, KaK OXpaHa
OKpYXKaIOILEH Cpelibl, COXPAHEHHUE 310POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
DKOCHCTEM.

TEMATHYECKOE IINTAHUPOBAHHUE

MoayJb «Kak :KUBOTHBIE U PACTEHUS NPHUCIOCADINBAIOTCH» (IBOJIIOLUOHHAS
akoJorus) 5-6 kiaccel (34 yaca)

Tembl OcHoOBHOe coaep:xaHue JdesATeIbHOCTD
IIKOJbHUKOB
1. MBI ucciiexyem CBONCTBA U CTPOCHUE KUBBIX HUccnenoBarennckue

JKUBBIC 00HEKThI

(61)

OpraHu3MoOB (CTPOCHUE KIIETKH).

Bun, ocobs — opranusm kak

paboTtel «Bce u (CUHUILBI,
Oenku, Oepe3bl U T.I.)

eIrHas cucTeMa. AjmanTanuu OJIMHAKOBEIC?
(mpucniocobnenus). [lonsitue DOTOKBECTY.

roMeocTa3a JKUBOro opranusMma. | Ilpaktudeckas padbora
Cnioco0sI ero oA iepKaHus. «CocraBnsieM KHUTY
OrpaHuyeHus pEeKOpPAOB  pacTeHUd U

MOPGhOIOTHYECKUX U
(U3UOIOTHYCCKHUX aIalTaIlui.
ITouemy opranusMsl HE
CTAHOBSATCS OECKOHEYHO
OOJIBIIMMH, MAJICHEKUMU,
BCESITHBIM.

JKUBOTHBIX HAIIICTO Kpasi».




2. Bausinue
OKpY:Kawmen
cpeabl HA )KUBbIE
opranu3msbl (12 u)

DaKTOPBI OKPYKAKOILIEU CPEeIbI
(abnoTnueckue, OMOTHYECKHUE,
aHTpororesssie). [Ipumepnr
abnMOoTHYECKHUX (PaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATECILHOCTD
KUBBIX OPTaHHU3MOB:
TEeMIIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTH
MPUCTIOCOOTICHUS JKUBBIX
OpraHu3MOB K aOMOTHUYECKUM
dakropam. [Ipucnocodnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQXKHOCTD U CBET.

[IpakTueckoe 3aHsTHE
«11Bet u Termio» (KyOuKu
JIbJA B3BECHUTh, MOJIOKUTH
B vamku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObICTpee
pacrasii).

[IpakTueckoe 3aHsaTHe
«Yro pacTBOpsieTcs B
BOJE» (PKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTueckoe 3ansaTHE
«Anddysus Bemects B
BOZIE (PacTBOPHI)»,
«/IBM>KEHME PacTBOPOB 1O
LBETKY».

[IpakTHueckoe 3aHsTHE
«Jlen mnaBaer B BozE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen mpu 3amep3anun




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

3. B3aumopaeinicTBus
KMBbIX OPraHU3MOB
(4 9)

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

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




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

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

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

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTto Takoe «3KOJIOTHIECKHE
HUIIN» U KaK OHH
dopmupytorca? GopMupoBaHue
3HaHUU 10 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX HOpM,
MOBEICHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
M3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butre u cMeHbI
PACTUTEIIBHBIX COOOIIECTB.

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

MoayJb «OCHOBBI pac

TeHHeBOJACTBa» 7-8 Kiracchl (68 yacoB)

PACTEHHEBOICTBO
(29)

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

Tembl OcHoBHOe coaep:xaHue JesiTeJIbHOCTH
IIKOJIbHUKOB
Tema 1. BBenenune B | UTo-Takoe pacT€HUEBOICTBO: [TpakTuueckas padorta

«bouka JInouxay.

[IpssHUIIHUKOBA U Ap.).

Tema 2.

[IpaBuiia mocTaHOBKHU

Uccienosarenbpckas




ArpoTexHUYeCKH il
IKcnepuMeHT (6 1)

arpod’KCIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacTeHusMH. Bb100p TeMBl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 KCIIEPUMEHTA 110
BBIPAIIMBAHNIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpelie.
KonTponu, nosropHocty,
IIPOBEICHHE YKCIIEPUMEHTA.
IInanupoBaHue SKCIIEPUMEHTA.
OueHka pe3yapTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIOBHSIX.

pabota «DaKTopHI,
BJIMSIIONINE Ha
npopacTanue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTudeckas pabota
«C0Oop yCTaHOBKM JJIs
BBIpAIIBaHUs PACTCHHI B
KOHTPOJIUPYEMBIX
YCIOBUSX.

Tema 3. PoJab
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUN
(20 g)

Bopa. PactBop. BeITskKa.
AHHOHBI, KATUOHBI,
3JIEKTPOIPOBOAHOCTH U pH
pactBopa. Poip xuMuuecknx
3JIEMEHTOB B MUTAHUU PACTCHUM.
[Tonyuenne nuTaTEIbHBIX
BEIIIECTB PACTEHUSIMU.

VY 1o6penHusi: opraHndecKue,
MUHEpAJIbHbIE,
MUKpoOHogorudeckue. Tumbl
NATaHUA pacTeHun. Bo3nymHoe
U MUHEpalibHOE (KOPHEBOE)
MMUTAHUE PacCTEeHUU. TpaHcopT
MATATEIbHBIX BEIIECTB
pACTEHUI: BOCXOIAIIUN U
HUCXOISAINN TOK. Baxkuenmue
KanuiHele, pochopHbie 1
a30THBIE YA0OpEeHUs, UX
cBorctBa. [IpocThie U Cl0XKHBIE
yInoOpeHus.

Poct u pa3zButune pacrenuii:
ATanbl OHTOreHe3a, (PaKkTopsl,
BIIASIFOIIME HA POCT PACTECHUM:
CBET, I'YCTOTA NOCAJ0K, MUTaHNUE,
cybcTpar.

Oco0eHHOCTH TUTaHUs

[IpakTuueckas pabora
«CxeMbl TUTaTEIbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH 715t
MUTATEJIbHBIX PACTBOPOBY.
[TpakTuueckas padbora
«ITpaBuna cMemBanus
ya00peHuii»
[Tpaktruueckas padorta
«IIutranue pacrenuu:
TEXHOJIOTUS
MPUTOTOBJICHUS
MATATEJILHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYP».
[IpakTuueckas padorta
«MOHUTOpPHUHT
MUHEPAJILHOTO MUTaHUs
pacTEHUN.
[IpakTuueckas pabora
«PacTturenbHas
JTIMarHOCTUKA).
UccnenoBarenbckas
pabora «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
HIKOJIbHOW TEPPUTOPUH,




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

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanust B moaiepkaHuu
MOHHOTO OajaHca B TKaHAX, B
polieccax caMOperyJIsIUU.
Perynsaropnas u
CTPYKTypOoOOpa3zoBaTesibHas
pOJb KaJablKs. Y4acThe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIO/IICP KaHUH
CTPYKTYpbI MEMOpaH U
PEryJsius UX MPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO CIMHCTBA
OpPraHUYECKOTO MHpA.

Cepa u ero OCHOBHBIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOW OpraHU3aluu
KJICTKH, Y9aCTHE B
OKHUCIIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MHUKpPO3JIEMEHTBL.
IIpencraBienus o ponu
MHUKPOIJIEMEHTOB B
MeTaboIM3Me paCTCHHIA.
Oco0eHHOCTH MOCTYTUICHUS
MHUKPORJIEMEHTOB B PACTEHHUSI.
CuHepru3M 1 aHTaroHu3M

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




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

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

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIIMHbI, IMTOKWHIHBI ).
NHrnouTopsl pocta pacTeHUI:
1. mpuponansie (abcru3oBas
KHCJIOTa U HEKOTOPHIE
(heHOIbHbIE BEIlleCTBA
(uKymMapoBasi, KOpu4iHasl,
CaJTUIIAIIOBAST KUCIIOTHI).

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

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

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

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

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

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

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

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

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

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

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

pu OECIIOYBEHHOM
BBIPAIIBAHUH.

(pOTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUU U




(akTOpOB, BIUSAIOMINX HA
HEe».

[IpakTuueckas paborta
«Anparust, CO; u Os.
JIpIXaHuEe pacTCHUIN.
[IpakTrnueckas padora
«JlpIxaHue pacTeHUM:
OIIEHKA MHTEHCUBHOCTH
JbIXaHUS PACTEHUN U
IIJIOJIOBY.
HUccnenoBarensckue
paboTsl «Bnusiaue
crioco0a BeIpAIIMBAHUS
(cocTtaBa muTaTEIBLHON
CMECH, CXEMbI BHECEHN)
Ha POCT U pa3BUTHUSA
Pa3IMYHBIX PACTEHUI».

Tema 6.
KyabTypHbIe
pacTeHmust.
CoBpeMeHHbIE

ACTEKTHI CeJTeKIHH
(20 a)

Kak denoBek cTan UCIOIb30BaTh
pactenus? CBs3b pa3BUTHS
IUBUJIM3AIUN YEJIOBEKA U
OJIOMAIlIHUBAaHMS PACTEHUM.
JomecTukanus.
HacnenctBeHHOCTE N
U3MEHUYMBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buabl
M3MEHUYHMBOCTb.

I'en —maTepuanbHBII HOCUTEID
HACJICICTBEHHOCTH U
n3MeHYnBoCcTU. HykiienHOBBIE
KHUCHOTHI. JIokanu3anus
F€HETUYECKOro MaTepuasa B
KJIeTKe. JleieHue KIeTok.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisanus.
Myrannu.

Oddekt OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpasue. Yto Takoe
reH0aHk? 3aueM COXpaHATh
TeHETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CITOCOOBI

Juckyccus
«/lomectukanus, Bce 1u
pacTeHUsl U )KUBOTHBIE,
KOTOpPBIE KUBYT PSIJIOM C
YeJIOBEKOM UM
OJJOMAIITHUBAIOTCA?
Mo3HO 511 cuuTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[TpakTrueckas padorta
«MoaudukalmoHHast
U3MEHYUBOCTb (JIUCTHA,
UTOJIKU C OIHOTO
JepeBa)».

[Tpaktrueckas paborta
«I'eH — HHCTpYKLHS 1O
cOopke KIeTKH (Ha Oucepe
WU KOHCTPYKTOPE)».
[TpakTrueckas paborta
«MyTarnus Ha 6yTepopoe
(JTF000M 00BEKT M3
npeablIyel padoThl, Tie
U3MEHEHUE UHCTPYKLIUU
IpUBEET K U3MEHEHUIO
BHEIIHETO BUJIA
00BeKTa)».




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

3nauenue pabor H.W. BaBuiosa.

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

Ectb 1m xu3Hp B mpoOupke?
buoTtexHOoMOTHs KyJIbTYpHBIX
pacTEHUN.

Kak uenoBek moxer
MOAU(MUIIMPOBATH pacTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0AbI U
JIOCTUKEHUS TEHETHYECKOTO
pEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas paborta mno
rpynnam «OTKya Ha
HaIIUX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas padorta
«BpIpamuBaem ropox. Kak
IIPOBECTH CKPEIIMBAHKE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B MpoOUpKe»
(MO>KHO BOCTIOJIb30BaThCs
pe3ynbTaTaMmu
MPEABIIYIIUX
HKCIIEPUMEHTOB TI0
COCTaBJICHHUIO
MUTATEIBHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTuueckas pabora
«I'eHOMHBIE€ HOKHUIIBI
(MonmenupoBaHUE pabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUJIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOpPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: I0JIE3HOCTh U
TE€XHOJIOTUSL.

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

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




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

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

TeMmbl

OcHoOBHOE coaepxaHue

JlesiTEILHOCTD
IKOJIbHUKOB

Tema 1.
BbuorexHoorus
4 9)

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

CoIpbe a1 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKHU yTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
HccnenoBanne HOBBIX UICTOYHUKOB
CBIPbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTBI YIIPABJICHHS U
OTNITHMH3AIIAH TTPOIIECCOB
onocunresa. Metoanl
ONTUMH3AIMY TUTATEIBHBIX CPE]I.

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

Tema 2.

MuxkpooOuoJiorusi
(12 v)

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

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

MOJIOYHOKHMCIIOE ¥ CIUPTOBOE
opoxenue. otoTpodHbIE U

KJIETOYHON CTEHKU
METOJIOM OKpalluBaHUs




XeMoTpo(dHbIe OaKTepuu.
Kunernueckoe onurcanue npouecca
pOCTa MUKPOOPTaHU3MOB.
OKCHOHEHIMAIbHASI MOJENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
NaJI04Ka ¥ YepHasi CMEPTB,
00TYIU3M, CTOJIOHSK, TYOEpKYyJIes.
Hctopus 60pbObI €
OakTeprabHBIMU UHDEKITUSIMU.
Boiina 0eckOHEUHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl I€UCTBUHN
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. HyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MHKpoOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3iararb
IUTACTHK.

MukpoopraHusmsl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE accouauu
pacTEeHH C MUKPOOPraHU3MaMH

no I'pamy» (pu
HAJIUYUU PEaKTHUBOB).
JlaGoparopHas paboTa
«IIpurorosnenne
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepHUi.
JlaGoparopHas padoTa
«IToceB cmbIBa ¢ pyk Ha
yamku [letpuy».
JlabopaTopHas pabora
«Bplaenenue uncTon
KyJbTYpbl OAKTEpUH.
Meton pa3BeacHU.
MeTo1 UCTOIIAIOIIETO
IITPUXAY.
Jlabopatopnas pabota
«Mopdonoruueckas
XapaKTEePUCTHUKA
BBIJECJICHHON YUCTOU
KYJbTYPBI:
XapaKTepUCTUKA
KOJIOHUH, hopma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKN.
JlabopaTtopHas pabota
«CpaBHEHHE pocTa
MHUKpPOOpPTaHU3MOB Ha
yarike 6e3 u C
n00aBIICHHUS
AHTUOVMOTUKOBY.
Hccaenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o01aaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO».
Uccnenosarenbckas
pabora «Beiaenenue
MOJIOYHOKHUCIIBIX
OakTepuil,
UCCJIeIOBAHUE UX

AKTUBHOCTH.
HccnenoBaTenbekast
pabora «Briienenue
OaKTepHii MOJIE3HBIX
JUISL PACTEHUID.




Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUODI,
JIPOKIKH,
Bogopocan) (12 4)

[InecHeBbIe TPUOBI MPOYIICHTHI
OMOJIOTMYECKH aKTHUBHBIX BEIECTB
OO6mrast XxapakTepUCTHKA APOAOKEH
caxapomuiietoB. Ucropus
WCIIOJIb30BaHUS JPOXOIKEH B
TPAAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJ0rny BUHOACTNS U
XJIe0oIeYeHus,
CIIeIMATU3UPOBAHHBIC PACHI
TpOxoKe. MeTaboau3M IpoioKei.
Peakuust cnupToBOro OpoKeHus.
[TonydeHne BTOpUYHBIX
MeTa0O0IUTOB B APOXKKax. JpoxxKu
KaK IIPOIYIIEHThl OMOTOILIUB.
[Tonyuenue 1eeBbIX OETKOB B
JIPOIKAX.

OCco0eHHOCTH BET€TaTUBHOTO B
MOJIOBOTO Pa3MHOKEHHUS Y
IPOXOKEN, 3SHAYCHUE U3YUCHUS
MHTO3a M IIUTOKUHE3a JIJIsI
ONTUMU3AIIMHU MTPOIECCOB
KYJbTUBUPOBAHUS IPOKIKEBBIX
IITaMMOB, TIOHUMAaHUS TTPUIHH
MAaTOT€HHOCTH JIPOKIKEN U TPUOOB,
oMcKa MUIIeHeH (QYHTHUIIUIOB U
Ppa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcrieKTuBHbBIN
00BEKT TS IPOU3BOICTBA OeIKa U
yTJIeBOJI0B. bruorexHonornueckue
METO/]Ibl OYMCTKHU TBEPJIbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MpOU3BOACTB. CTOUHBIE
BOAbI. CXEeMBbI OYHUCTKHU.
buodunbtpsl, aspoTeHkH,
METAHTEHKH, OKCUTCHKHU.
AXTUBHBIN WJI ¥ BXOJSIINE B HETO
MUKPOOpraHu3Mel. Vcrionb3oBanue
BOJIOpOCTIeH B OYMCTKE CTOYHBIX
BOJI.

JlaGoparopnas pabota
«Iloncuer kneTok
IPOIKEU B KaMepe
['opsieBay.
JlaGoparopHas padoTa
«OOHapyxeHue
MPOYKTOB CTUPTOBOTO
OpO>KEeHUS: ITHUIIOBOTO
CIUPTa U YTICKUCIOTO
razay.

JlabopaTopHas pabora
«Habmonenue
Pa3MHOXKEHUS
JIPOMKKEBBIX KIIETOK.
[IpakTruueckas padora
«ITomyuenue TBOpOTa N
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTEpHil».
[TpakTuueckas pabora
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKUCIIBIC
OakTepuw,
pUMEHSIEMBbIE JIJIS
MIPOM3BOJICTBA KBACA.
[IpakTuueckas padbora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTUS
TIPOXKEHN B adpOOHBIX U
aHadPOOHBIX
YCIOBUSIX.
[IpakTuueckas padborta
«MeTto1bl O1IEHKH
CBOWCTB
XJIEOOTIEKapHBIX
JIPOMKIKEH.
Ocobennoctu
IPUMEHEHUS




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

Tema 4.
HacaencrBennasi
undopmamus (8 1)

HacnenctBeHHOCTE U
M3MEHYHUBOCTh — OCHOBHBIC
CBOWCTBA )KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
M3MEHUYUBOCTb.

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

[IpakTuueckas padora
«MonudukarmoHHas
U3MEHYHUBOCTD (JIUCThS,
UTOJIKH C OJIHOTO
JIEpeBa)».
[Tpaktrueckas padora
«I"eH — mHCTpYKIHS MO
cOOopKe KJIEeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[TpakTuueckas pabora
«MyTtanus Ha
oyTepopoe (mroboit
00BEKT U3 MPEIbIAYIICH
paboThI, IIe U3BMEHEHUE
WHCTPYKIIUU TIPHUBEICT
K M3MEHEHUIO
BHEIITHETO BHJIA

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

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

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




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

Tema 6. I'ennasn

OCHOBBI FT€HHON UH)KEHEPUU.

[IpakTuueckas pabora

HHKEHepus U Bexkropa. Cnerududeckue «JHJIOHYKJIEa3hbl
OMOTEXHOJI0THH (dbepMeHThI OaKTepHUH. pectpukiuu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEPHATBHBIX MOCJIEI0BATEILHOCTIMHU
KYyJIbTypax. JloCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cuctema «['cHHBIC HOXHUITBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
OakTepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHUE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JOMAITHUX )KUBOTHBIX; «JloMecTukanus, Bce u
KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNIOMECTHUKALNN )KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jlucuua, HOpKa | JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIbI OJIOMAIIIHUBAKOTCS ?
akajemuka bensieBa). MoO>KHO JIM CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/ICTBE: TPAHCILJIAHTALIUSI | OJIOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIEC )KUBOTHBIE, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [TpakTruueckas padorta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb TATOT€HHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MApa3uTOB B | (MOJENIMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTudeckas padota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBieHE paliioHa
MHUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [TonokuTensHoe 1 pacyeT pacxoJI0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenosarenbckas
OpraHu3M B XOJI€ JICYCHUS pabota «OneHka
KUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOMU
BeTepuHapuu. buorexnonorus IPOAYKIIUN.
KOPMOBBIX MTPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas paborta
buorexHos0orum B I'm6punuzanus. opmer ordopa. «BrIpamuBaemM ropox.
pacTeHHeBOCTBE OcHOBHbBIE HaNpaBJIEHUs Kax npoectu
(10 g) CEJICKIINU: yIIy4IIeHUE CKpeIllUBaHUE y

YPOKaUHOCTH, YCTOUUYUBOCTH K

ropoxay.




OMOTUYECKUM U A0MOTHYECKUM
dakTopam.

OcCHOBHBIE TOAXObI CENEKIHNH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ ubpuan3zanms,
oTJaJeHHas THOpUAN3anus,
MCKYCCTBEHHBIA OTOOD, TETEPO3HC,
TpaHc(opmarus, MyTareHes,
TF€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu n
MHUpPE, UCTOPUS Pa3BUTHUS
BOKHEHUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kaxk uenoBek Moxer
MOAU(PUITUPOBATH PACTEHUS?
['ennas unxxenepus pacrenu: Uro
TaKO€ F'€HETUYECKass NHKECHEPHS
pacteHuid. TpaHCT€HHBIE PACTCHUS.
Meroasl nomyuenus. OOpazoBaHue
OIYyXOJIEN Y PACTEHH.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mna3Muabl.
I'ennr T-ZIHK. MonekyssipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmanmu. I 'eHeTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJIbI U JIOCTHXKEHUS
TE€HETUYECKOT 0 PEIAKTUPOBAHUS
pacTeHUN.

EcTb 11 xu3Hb B IpoOupke?
buoTtexHomorus KyibTypHBIX
pacTEHUM.

[IpakTuueckas padbora
«]'eHOMHBIE HOKHUIIEI
(MozenUpoBaHUE
paboOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BeIpamBanue
pacTeHui B IpOOUpPKE»
(MOHO
BOCIIOJIb30BaThCA
pe3yJbTaTaMmu
IpEeAbLIYIIUX
HKCHEPUMEHTOB T10
COCTaBJICHUIO
MUATATEIbHBIX
pacTBOPOB ISt
pacTeHuit).

Moayab «MoJsieKkyasipHble 0CHOBBI (PM3HO0JI0THH U (papMakoorum» 9 Kiiacce

(68 gyacoB)
Tembl OcHOBHOe cojiep:xaHue JlesATeILHOCTDH
IKOJbHHUKOB

Tema 1. BBenenne. buorennnie aneMenThl: | McciaenoBaTenbckas

dusnojorndeckass | opranHoresnsl: O, C, N, H. pabora

xumus (20 4) AkTHBHBIE POpMBI KHCIOpOoAa, X | «KonmnuecTBeHHas
MOJIy4YeHUE, HeUTpanu3aius. OIIEHKA COJIepKAHUS
Makpo3J1eMEeHTbI: MPOLEHT MUKPO3JIEMEHTOB WJIU




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

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

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

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

benku. Ctpoenue. 3aboeBanus
YeJI0BEeKa, CBSI3aHHBIE C
HapyIICHUSIMUA OEJTIKOBOro 0OMeHa.
OyHKIMU 6€e1K0B. DEPMEHTHI.
Mexanusm nerictBus. Kiaccel
(hepMEHTATUBHBIX PEAKITHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJiopacTBOprMbIe. [IpeBpaiienne

BUTaMHMHOB B ITHILEBbIX
IPOIYKTaX».
[IpakTnueckoe 3aHsTHE
«KauecTBeHHBIE
peaknuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEIKOB»
[IpakTueckoe 3ansaTHe
«M3yyeHne akTUBHOCTH
aMMJIa3bD).
[IpakTueckoe 3aHsTHe
«Jlnanus (kmeroyka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
Ko(epMeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. bruosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCJIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOIOB, OCIIKOB,
XKUpoB. MerabouTHyecKue
3aboneBanus. [IpakTuyeckoe
3aHATHE: «PEUICHUE 3aa4 Ha
SHEPTreTUYECKUN OOMEH

Knerka. [Tonsarue memOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTAa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapyleHueM padoThl MEMOpPaHHBIX
oprases, 00Je3H! HAKOIIJICHUS.
TuIbl KOHTAKTOB MEXKY KJIECTKaMHU.
3HaYCHUE MEKKIICTOYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MouJiexyispHast
ouoJsiorus (20 1)

OCHOBHBIE BEXU PAa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIOTHI.
OCHOBHBIE PUHIIUIIBI CTPOCHUSI.
Martpuunsie cuHTE3bI. Perumkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[TpyuHIMIIBI peTUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IprHIMIBI penapanny.

[IpakTuueckas padorta
«Briaenenune JIHK u3
OanaHay.
[Tpaktruueckas paborta
«Mopens JIHK-
OpUTaMM).
[IpakTuueckas padborta
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momomnipro

Tpanckpuniusi. CHEKTPOPOTOMETPUI»
I'enernueckuii kox. TpaHCcaALuA. (mpu HATMYUH
Opranu3aiusi reHoMa BUPYCOB 00opyIoBaHU).
[IpoTuBOBHpYCHBIE CPEACTBA, [IpakTuueckas pabota
MEXaHU3MBbI UX IE€UCTBUS. «PennkatuBHas
Opranuzanus reHoMa OakTepui ManimHa (urpa-
AnTHOaKTepUaNbHbIC IPENapaThl. | AEMOHCTPALIUS ).

Opranuszanusi reHoMa 3yKapuoT

[IpakTuueckas pabota




I'enoMHOE pegakTupOBaHue.

«I TP (Mmonens
aMIUTuuKaIms Ha
oymare)».
[IpakTrnueckas padora
«Cuna mpoMoTOpay.
[IpakTuueckas padbora
«Pemienue 3a71a4 Ha
TeHETHYECKHUI KOMI».
[IpakTuueckas paborta
«DonauHr 6ENKOBY.
Uccnenosarensckas
pabora
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHil».
[IpakTruueckas padora
«Pabota B
COBPEMEHHBIX
reHEeTUYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3a

IIOCJIE0BATEIILHOCTEN
TEHOBY.
Tema 3. [Tonsarue o nexapcrBax. [Ipuauune! | MccnenoBarensckas
dapmakoJiorus M0/IX0/1a K MIOMCKY HOBBIX paboTta «KcnepuMeHTa
(28 1) JIEKApCTBEHHBIX CPEJICTB. 0 OTNPEICTICHUIO

CKpWHMHT ¥ €r0 METOJIBI.

ITytu BBenenus JIC.
dapmMaKkOKWHETHKA JIEKAPCTBEHHBIX
BenecTB. BecackiBanue
(abcopOrust) nexkapctB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUS.
TpaHCcHoOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl u Oenku rnepBoi
dazsl buorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpenus u
sanuMuHAIMS. ['eHbl U 0enKu
BTOPOM (ha3pl OMoTpaHchopMaIuu.
®apmakoauHaMuka. ['maBHOE U
mo6o4YHOe, Pe30pOTUBHOE U
MECTHOE, IPSIMOE, HETPSMOE U
pednexkTopHOe AeiicTBIE.

TOKCHYHOCTH BEIIECCTB
Ha apTEeMUIUIX).
[TpakTruueckas paborta
«Kapra sxkcnipeccun
n0(haMHHOBBIX U
CEPOTOHHUHOBBIX
pELenTOPOB B MO3Ie
MBIIIEH).
HccnenoBartenbckas
pabota
«lloBeneHueckue TeCThl
Ha pbIOKkax Danio rario.
CaeTtno-TeMHas
Kamepay.
HccnenoBaTenabckas
pabora
«lloBeneHuyeckue TeCThI




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

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

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

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPeEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMYyHHTETA. PapMaKoJIOrnyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJIEY.
UccnenoBatenbckas
pabota
«IToBeneHueckue TeCThl
Ha peIOkax Danio rario.
CraifHOe TOBEACHHEY.
[IpakTuueckas pabota
«BimsiHUe aapeHanuHa
Ha CepJCUHbIe
COKpAIEeHUS
(mporpamMMHOE€
obecrieueHue)».
[IpakTuueckas paborta
«'ucronoruueckue
npenapaTbl UMMYHHOU
CUCTEMBD».
[IpakTruueckas padora
«'ucronoruueckue
IpernapaTbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPIECHKIUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(PazoBOro
OTBETAa, MEIMALINS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCIIAJIUTEIBHOTO
JEUCTBHUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MIPOTUBOBOCIAJIUTEIILHBIX CPEJICTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOruiecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTD IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (asbl CHA.
Bunpl Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

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

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




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

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

ouoJsiorus (20 4)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE PUHIHUIIBI CTPOCHUS.
Marpuunslie cuHTE3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MmeHenus B crpoenun JJHK.
[IpuHUMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanusi reHoma BUPyCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzaiusi reHoMa OaKkTepuit
AHTHOaKTepUaIbHBIC MPEnapaThl.
Opranuzanust reHomMa 3yKapuoT
['eHOMHOE perakTUpPOBaHHUE.

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

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




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

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

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

I'eHbl CTPOAT OpraHu3M.
BxitoueHue u BIKIIIOUCHUE
OonpIoro Hadbopa reHoB. Kak
KJICTKH TIOHUMAIOT, KaKU€ TeHBI
JIOJKHBI paboTaTh.

JluckpeTHOe HacIeq0BaHue
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH
eaMHO00pa3usi THOPUIOB ITEPBOTO
NOKOJIEHUS. 3aKOH PacUIEIIEHUS
MpU3HaKa BO BTOPOM MOKOJICHUH.
3axkoHbl MeHaens: HECKOIIBLKO
TE€HOB - HECKOJILKO MPU3HAKOB.
JIuruObpuaHOe CKpelIBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CleryieHHOe
HAaCJIEJOBaHHUE.

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOMBI. CaMIIbl U CAaMKH.
Bnusiaue hakTopoB okpyKaroIiei
cpeabl. XpOMOCOMHOE
onpenenenue noia. [lomossie
xpomocomsl. [Ipobiema
JIOTIOJIHUTEIIBHOM X-XpOMOCOMBI Y
KEHIIMH. TpexX1uBeTHbIE KOIIKH.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
NIEPEKITFOYATENH.
[IpakTueckoe 3ananue
«AJTOPUTMBI 1JIA
KJIETOK).
[IpakTueckoe 3ananue
«EnunooOpaszue
IIEPBOTO MTOKOJICHUSD.
[IpakTyeckoe 3amanue
«Pacuennenue Bo
BTOPOM IIOKOJIEHUI.
Hccnenosarensckuii
MIPOEKT «3aKOHHI [
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3axaHue
«Pemrerka [lenneray.
[IpakTnueckoe 3amanue
«Hacnenosanue,
CLETUIEHHOE C MOJIOM.
[IpakTrueckoe 3aHsaTue
«B3aumoaencTBus
reHOB (MOAEIHPOBAHUE
CHUHTE3a U TpaHCIopTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 1)

['eHbl B monyJIAuUsAX: BEIUKOE
paBHoBecue. [Tonymsinus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHUE Xapau-
Baitn6epra. I[omymsiuu
MEHSIIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 PaBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Ibdext ocHoBaTess». peid
reHoB. Myranuu. Heciywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToOp.
MonaudukanronHas
U3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOJIU(UKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koadduruent
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [lonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. ITomHOreHOMHBIN
aHaJIu3 accollMallui.

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

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

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




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




