AHHOTaHl/Iﬂ K paﬁoqeﬁ nporpamme BHeypO‘IHOﬁ JACHATCIIbHOCTH

onosiorus 5-9 kiaace «IlpoekTHO-UCCIIEI0BATENBCKAA 1€ATEIbHOCThY

«IIporpamma pa3zpaboTaHa B COOTBETCTBUM C TpeboBaHUAMU DeepanbHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO O0IIET0 00pa3oBaHus,
OpUEHTHUPOBaHA Ha o0ecreyeHue NHANBUAYATbHBIX TOTPEOHOCTEN 00yUaromuXcs U
HaIpaBJeHa Ha JIOCTH)KEHHE MIaHUPYEMbIX pe3yJIbTaTOB OCBOCHHS POrPaMMBbl
OCHOBHOT'0 00I1IeT0 00pa30BaHus ¢ yU€TOM BbIOOpa yH4aCTHUKAMH 00pa30BaTEIbHBIX
OTHOIIEHUN KypCOB BHEYPOUHO JIEATEIBHOCTH. DTO MO3BOJIAET 00ECHIEYUTh EUHCTBO
o0s3arenpHbIX TpeboBanuii @I'OC Bo BceM MPOCTPaHCTBE MIKOJIBHOTO 00pa30BaHus: HE
TOJIKO Ha YPOKE, HO U 32 €ro IpeeiaMH.

AKTyaJIbHOCTb peaju3aliy JaHHOW IIPOrpaMMbl 00YCIIOBIIEHA CAaMOH OCOOEHHOCTBIO
IIPOEKTHO-UCCIIEN0BATEIBCKON NEATEIBHOCTH. JTa AEATEIBHOCTD JIEKUT B OCHOBE
NI03HABATEJILHOTO MHTEpECAa peOCHKa, SABJIAETCS 3aJJI0TOM YMEHUS INIAHUPOBATH JIFOObIE
NEUCTBUS U BAKHBIM YCIIOBUEM YCIEIIHOW peanu3anuu uaeil. JIroobie n3MeHeHus
COBPEMEHHOI'0 OOIIECTBA CBA3AHBI C MPOCKTAMU U UCCIIEIOBAHUSAMH — B HAyKe,
TBOpUYECTBE, OM3HECE, 00IIECTBEHHOM KM3HU. [[03TOMY Ba’KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU 00yYarouierocs sBiseTcs: JOpMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCIIE0BATEIBCKOMN NEATEIBHOCTH.

[Tporpammoii npeaycMoTpeHo GOpMUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO YPOBHS
3HaHUH, a TAK)KE U MPAKTUYECKOTO OMbITa pabOTHI C IA0OPATOPHBIM 000PYIOBAHUEM,
OBJIAJICHUE TIPUEMAMU UCCIIEA0BATEIIbCKON EeATeTbHOCTH. MeToAbl OpraHu3aIiu
00pa3oBaTeNbHON U HAYYHO-HCCIIEIOBATEIBCKOM JAESITEIIbHOCTH TPEIyCMaTPUBAIOT
dbopmMupoBaHUEe Y 00yJaIOIIMXCSI HECTAHIAPTHOTO TBOPUYECKOTO MBIIIIJICHHS, CBOOOTBI
CaMOBBIPKCHHUS U WHIUBHUIYTBHOCTH CYKJICHUH.
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COJIEPKAHME

IosicHuTeIbHAS 3aNIMCKA

AKTyanpHOCTbh M Ha3HAYECHUE IPOIPAMMBI

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

Oco0eHHOCTH pabOTHI Mearora Mo nNporpaMme

Coaep:xkaHue Kypca BHEYPOUHOii 1eSITeJIbHOCTH

Monynb «Kak >kMBOTHBIE M paCTEHUSI IPUCTIOCAOINBAIOTCS» (IBOJIIOLIMOHHAS 3KOJIOTH)
5-6 ximaccel (34 yaca)

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

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

Monyns «MonekysipHble OCHOBBI (PU3HOJ0TUU U (papMakosorum» 9 kmacce (68 yacon)
Monyib «MosekymsipHbIe OCHOBHI cesekimm» 9 kinace (68 yacon)

Il1anupyemsie pe3y/ibTaTbl 0CBOCHHUS KypPca BHCYPOUYHOH AeATEIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHble pe3yJIbTaThl

IIpenmMeTHbIE pe3yabTaThI

TemaTnuyeckoe MJIAHMPOBaAHHE

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

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

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

Monyns «MonexynspHbie OCHOBBI (u3uoa0orun 1 (hapmakojgorum» 9 kiace (68 gacon)
Monynb «MostekysipHbIe OCHOBBI ceslekim» 9 kinace (68 yacon)



HHOACHUTEJIBHAS 3AIINCKA

AKTYyaJIbHOCTh W Ha3HayeHue mnporpammsbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMS: HE TOJILKO Ha YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pe€ajiM3allid  JaHHOM  mporpamMmbl  OOyCJIOBJI€HAa  caMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO MHTEPECa peOeHKa, ABJISIETCS 3aJI0TOM YMEHUS TIaHUPOBAThH
TO0BIE ICUCTBUS U BAXKHBIM YCIIOBHUEM YCIIEITHOM peanu3aruu uaei. Jlroopie n3MeHeHUsI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTAaMU M UCCICJAOBAHHSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromerocs: siBisieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENbCKON JEATEIBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1abOpaTOpPHBIM
000OpyZI0BaHUEM, OBJIAJICHUE TPUEMaMH HCCIIEOBATEIBCKON NESITeIbHOCTH. MeTomabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns moiaHOro ydyera MOTPEOHOCTEM ydaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIIMPOBaHHBIA TMOAX0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
MOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHON U TTO3HABATEIILHON JCSTEIHPHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B TMEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO 1MKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
NesATeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHWE TO3HABATEIHLHOU W
MPO(ECCUOHATIEHON COCTABIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesIeHun
OyayIero >KM3HEHHOTO IMTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCTIE OKOHYAHUS IITKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCIE MPAKTUYECKHMX HABBIKOB, a TaKKe€ MOTUBHUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HailesieHa Ha MOMOIIL PEOEHKY B OCBOCHHM OCHOB OpraHM3allud U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSTEIBHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCIIEIOBAaHUEM MM MPOoeKToM. [IporpamMMa momMoskeT HIKOJBHUKY B Ooliee IIyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(dbopMHUpOBaHUS IPAKIAHCKON MO3UIIUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUsI aKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIET0 B ce0s yMEHHE BHUIETh W aHATU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PEUICHHH, YMEHHE [eTalbHO MpopadaTbiBaTh U
pealln30BbIBaTh CIIOCOOBI pabOTHI ¢ HUIMH, YMEHHE TUIAHUPOBAaTh COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa T€HEpUPOBaHHUS U O(POPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Yy>KUM B3IJIA1aM U UJesM, 0POPMIIEHHBIM
B paboTax JApyrux JIOJed, APYruX aBTOPOB — BIAJEIBLUEB MHTEIUIEKTyaIbHOU
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apryMEHTUPOBAHUS M OTCTAWBaHUS CBOEH TOUKH 3pPEHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBOTEe, MPOABMKEHUS CBOMX
e,

— HaBbIKa pabOTHI CO CHEUUATN3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
¢oHIaMH W WHBIMH pecypcaMu, C KOTOPBIMH MOXKET OBITh CBSi3aHAa TPOEKTHO-
HCCIIEIOBATENbCKAsl IEATEIBHOCTh IIKOJIbHHKA.

Kpome Ttoro, paGoTa MIKOJbHMKA HaJ MPOEKTOM WJIM HCCIEIOBAaHUEM OyaeT
CHOCOOCTBOBAThH M PA3BUTHUIO €TI0 aJ€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHITHH.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO HIKOJbHUKAMHU 95-9 KJaccos.
[legarory Ba)kHee aKIIEHTHPOBATh CBOE BHHMAaHHE HE CTOJIBKO Ha KaueCTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YHCJIC U Yepe3 BHIMOJHEHHE MPAKTUUECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3AKIIOUEHUS
HA OCHOBAaHMM CBOErO HCCIEAOBAHMS, YYWICS CpaBHHBATh €ro pe3yJbTaTbl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU IPYTUX IIKOJBbHUKOB. Takum 00pazom,
HIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEA0BATENHLCKON IESITEIbHOCTU U MPUOOpETET
HABbIK KPUTUYECKOTO OTHOILEHHUS K MaTepuay.



[IporpamMma pa3duta Ha MOJYJH, KOTOPBIE MOTYT OBITh HCIOJIB30BaHBI JHOO
YacTU4HO, JiO0 mojHocThio. Tak wmonynb «Kak JKMBOTHBIE U paCTEHHUA
PUCTIOCA0INBAIOTCS (IBOJIOLMOHHASA AKOJIOTHUS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
wmm 6 kigacce B TeueHue oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACTBa» M «buorexHomnorus» paccuutaHbl Ha 68 4YacoB WU MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTopoMm ciydae BO3MOXHO MpOXOXxAeHHE o0omx wMoayiell («OCHOBBI
pacTeHueBoACTBa» B 7 miu 8 kiacce, «buorexnonorum» B 7 uiu 8 kiacce). AHaJIOTUYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHH U (PapMakoIoTum» U «MoJeKyIspHbIe
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEATM30BaHbI B TEUCHHUH 2-
x JietT (no 34 yaca B roa) win B TedyeHuu | roxa (68 gacoB B roxa). Bo Bropom ciydae
BO3MOXKHO NIPOXOXkJAeHHE 000uX Moayneu («MosjeKkyaspHble OCHOBBI CEJIEKIMH» B 8§
KJacce, «MoJeKyspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MOXHO pPEKOMEHJIOBaTh HCIONb30BaTh MOAyJn «Kak »XHUBOTHbIE M paCTEHHS
npucnocabauBaTcs», «OCHOBBI  pPAaCTEHUEBOACTBA», «MOJIEKYJISIpHbIE OCHOBBI
CEJIEKIIMM» B KaUueCTBE HEMPEPBHIBHOIO 00pa3zoBaTesibHOTO IUKiIa (5-9 kiace o 1 yacy B
HEJENI0) JUId KJIacCOB arpoOMOTEXHOJIOIMYECKOM HampaBieHHOCTH. Mopaymn «Kak
KUBOTHBIE M pacCTEHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoeKyaspHbIC
OCHOBBI (DU3HOJIOTUU U (DAPMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BATEILHOTO
mukiaa (5-9 kmace mo 1 wacy B Hemenmro) JUIS KJIACCOB OHMOTEXHOJIOTMYSCKOTO WIIH
MEIUIIMHCKOIO HaIllpaBJIeHUM.

B3aumocBsa3b ¢ nmporpamMmon BocnmuTaHusi. IIporpamMma Kypca BHEYpOUHOU
NESTeIbHOCTH pa3paboTaHa C€ YYeTOM pPEKOMEHJAUUi MPUMEPHOM MporpaMmbl
BOCIIUTAHUS, YUUTHIBAET IICUXOJIOTO-TIEAarorndeckiue 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuil. ITo MO3BOJSET HA MPAKTUKE COEAMHUTH OOYYArOUIyl0 M BOCHHUTATEIbHYIO
JEeSATEIbHOCTD TeJlarora, OPUEHTUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyaJlbHOE, HO M Ha
HPaBCTBEHHOE, COLUATIBLHOE pa3BUTHE peOEHKa. DTO MPOSIBISIETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peaju3alliy MPOrpaMMbl BHEYPOUHOMR
NEeATEIbHOCTH, HAIIEIIIUX CBOE OTPAXKEHUE U KOHKPETU3ALKIO B TPUMEPHON IPOrpaMMe
BOCITUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBaHUSl PA3HOBO3PACTHBIX TPYII Jisi OpPraHU3aluu
npo(OpPUEHTAIIMOHHONW  JEATEIbHOCTH IIKOJIBHUKOB, BOCIUTATEIbHOE 3HAUYEHHUE
KOTOPBIX OTMEYaeTcsl B MPUMEPHOM MporpaMMe BOCIIUTAHMUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHH I IIKOJLHUKOB, O00ECIIEYNBAIOIINX
OOJIBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TMEJaroroM W JIPYTUMHU J€TbMHU
JESITENBHOCTh U BOZMOKHOCTh 00pa30BaHus Ha €€ OCHOBE JE€TCKO-B3POCIIbIX OOIIHOCTEMH,
KJIIOUYEBOE 3HAYEHUE KOTOPBIX JUJII BOCHUTAHUS TOJYEPKUBAETCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.



Oco0enHocTH PadoOTHI yYUTeEIsl IO MPOorpamMme. 3a/1a4a yYUTEIS COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3sBUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTEIb MOXET JIOCTHYb, yBJIEKas YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NEeATEIbHOCThIO,  YCTaHABIMBAasT  BO  BpeMs  3aHATHA  J0OpOXKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICPKAHHUEM.

[IpuMepHas cxema NpOBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHeHHE TEOPETUUECKOTO MaTepuaa 1o TeMe.

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

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

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

5. IloMoub yUYeHHKY MPOAHAIU3UPOBATH PE3YNIHTATHI IKCIIEPUMEHTA.

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

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOH JESTEJbHOCTHU

3aHATHS B paMKax IMPOrpaMMbl HaNpaBiICHbI HAa OOCCICUYEHHUE JOCTHKCHUS
IIKOJbHUKAMU  CJICAYIOIIMX  JUYHOCTHBIX, METaNpPeIMETHBIX M  IMPEIAMETHBIX
o0pa3oBaTebHBIX PE3YJIBTATOB.

JINYHOCTHBIE pPe3yJIbTaThl:

B cgepe epascxcoanckoco eocnumanusi: TOTOBHOCTH K KOHCTPYKTHBHOU
COBMECTHOM JIEITEIIbHOCTH TIPH BBITTOJTHCHUH MCCIICIOBAHUN U TIPOCKTOB, CTPEMJICHHUE K
B3aMMOIIOHUMAHUIO ¥ B3aMOIIOMOIIIH.

B cpepe nampuomuuecrxoco socnumarusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOIIEH KyJNBTYPhl, TOPAOCTh 3a BKJIAJ POCCHUUCKHX U COBETCKUX YUYEHBIX B
Pa3BUTHE MUPOBOK OMOJOTHYCCKON HAYKH.

B cgepe oOyxosno-upascmeennoco 6ocnumarus: TOTOBHOCTH  OIICHHUBAThH
MOBEJICHUE M TOCTYNKH C TIO3WIUA HPABCTBEHHBIX HOPM M HOPM IKOJIOTHYECKOM
KYJIbTYphI; TOHUMAaHNE 3HAYMMOCTH HPABCTBEHHOTO aCIEKTa JACATEIHHOCTH YEIOBEKA B
MEIUIINHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanus; TIOHAMAaHHWE PO OWOJIOTUH B



(bOpMHUPOBAHUH ICTETUUECKOU KYJIbTYpPbI JINYHOCTH.

B cgepe uszuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p0o6bs U
IMOYUOHANbHO20 01A20N0NY4UA: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBBIO U
yCTaHOBKA Ha 3/I0POBbINA 00pa3 )KU3HU (3J0POBOE MUTAHUE, COOTIOACHIE TUTHEHUYECKUX
MIPaBWI U HOPM, COAJTAaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, pEryJsipHas pu3nyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUN U HEMTPUATUE BPEIHBIX IPUBBIUEK (YIOTPEOICHHE
QJIKOTOJIS, HAapKOTHKOB, KypeHHME) M UHBIX (QopM Bpeaa aisid (U3HYECKOTO U
MICUXUYECKOTO 3J0POBbS; COOIIOJEHUE MpaBUJ O€30MACHOCTH, B TOM YHMCIJIE HABBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHON cpefie; cPOPMUPOBAHHOCTh HABBIKA PeQIICKCHUH,
yIpaBJeHHE COOCTBEHHBIM 3MOILMOHAIILHBIM COCTOSIHUEM.

B cghepe mpyooeozo éocnumanus: akTUBHOE y4acTHE B PELICHUH MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPoJia, Kpasi) OHMOJIOTHYECKOM U HSKOJIOTHYECKOU
HaIlPaBJIECHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO MpoQeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco eocnumamnus: OpUEHTAUUsT Ha PUMEHEHUE
OMOJIOrMYECKUX 3HAHUI IPU PELICHUH 3a]1a4 B 00JIaCTH OKPYXKAIOIIEeH Cpeibl; 0CO3HAHUE
HKOJIOTMUYECKUX MPOOJIEM U MyTEeH UX PELIEHUs]; TOTOBHOCTb K YYaCTHIO B IPAKTUYECKON
NEATEIBbHOCTH SKOJOTMYECKON HAIPABICHHOCTH.

B cgepe nonumanusa yemHocmu HayuHo2co NO3HAHUA: OPUEHTALUs Ha
COBPEMEHHYIO CHCTEMY HAay4HBIX NPEICTaBICHUA 00 OCHOBHBIX OHOJIOTMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKAa C MPUPOJHOM M COLUMAIBHOU CPENOH;

MOHUMAaHUE POJIM OMOJIOTHYECKON HAyKH B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PECHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATEIBLHOCTH, MHTEpPECa K OMOJOTUYECKOW HayKe, HABBIKOB
HCCIIEIOBATENIbCKOM e TEIBHOCTH.

B cgepe adanmayuu x usmeHAOWUMC YCIOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: aJeKBaTHAs OIEHKA HW3MEHSIOUIUMXCS  YCIIOBHM; TPUHITUE  PEIICHUS
(MHOUBHyaTbHOE, B TPYyNIE) B W3MEHSIONIMXCA YCJIOBUSIX HAa OCHOBAHMM aHAIIN3a
Ouonornyeckor nHPOpMaINY; TUIAHUPOBAHUE  JICHCTBUUA B HOBOM  CHUTYyaluu
Ha OCHOBAHUM 3HAHUM OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJbTaThl:

B cgepe osnadenusn ynueepcanvuvimu yueOHbiMu NO3HABAMENbHLIMU OCUCTNEUIMUL
ba3oBbI€ JOrMYecKue JCUCTBUSL:
® BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKK OHUOJOTHUYECKUX
00BEKTOB (SIBJICHUIA);

® VYCTaHaBJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(PUKALMK OUOJIOTHYECKUX
00OBEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHHUS JIsi OOOOIIEHUS U CpaBHEHUS,
KPUTEPUU POBOIUMOTO aHAJIN3a;

e ¢ y4€TOM TIPEIJIOKEHHON OMOJIOTMYECKON 3a7a4y¥l BBISBISATH 3aKOHOMEPHOCTU H
MPOTUBOPEYMST B paccMaTpuBaeMbiX (akTax W HaOMIOJACHUSAX; TpeaiaraTh
KPUTEPHUH J1JIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

® BBIABIATH AeUIUTHI HWHPOPMANNH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;



BBISIBJISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U TPU  HU3YyYEHUU OMOJIOTMYECKHUX
SABJIECHUNA W TIPOLIECCOB; AENAaTh BBIBOABI C HCIOJIB30BAHUEM JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3AKIIOUEHUN TI0 aHAJIOTUH, (OPMYITHPOBAThH
TUIIOTE3bI O B3aUMOCBSI3AX;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelIeHHs] yueOHOM OMOJOrHYecKor 3aaauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEILICHUS, BEIOMpPATh HAauOOJee MOIXO AN
C YYETOM CAMOCTOSITENBHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBbIC HCCIEIOBATECILCKUE ACHMCTBUSI:

MCIIO0JIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT MIO3HAHUS;
GopMyIUPOBaTh BONPOCHL, (UKCHPYIOIIUE pPa3pblB  MEXKIYy pPEabHBIM U
KEJIaTeIbHBIM  COCTOSHHEM  CHTyald, OOBEKTa, MW  CaMOCTOSTEIHHO
yCTaHaBIMBATh UCKOMOE U JIAHHOE;

dopMupoBaTh  THUMOTE3y OO0  HWCTHHHOCTH  COOCTBEHHBIX  CYXICHHIA,
apryMEHTHPOBATH CBOIO TIO3HIINIO, MHEHHUE;

MIPOBOIMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IJIaHY HAOJIOICHUE, HECITOKHBIH
OMOJIOTHYECKHI JKCIIEPUMEHT, HEOOJIBIIOE HCCICIOBAHUE IO YCTaHOBIICHHUIO
0COOEHHOCTEM OMoIornueckoro oobekTa (Imporecca) H3y4eHus,
NPUYUHHO-CJICICTBEHHBIX CBSI36H W 3aBHCHUMOCTEH OWOJIOTMYECKUX OOBEKTOB
MEXTy COOOM;

OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OpMAIMIO, MOJIYYEHHYIO B
X0JI€ HaOII0ICHUS U KCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM
NPOBEAEHHOIO HAOMIOACHMS, SKCIIEPUMEHTA, BJIAJI€Th MHCTPYMEHTAaMHU OLEHKU
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000LIEHUM;

MIPOTHO3MPOBATH BO3MOXKHOE albHEHIIIee pa3BUTHE OMOJIOTHUECKHUX MPOIIECCOB U
WX TIOCJIE/ICTBUS B QHAJIOTUYHBIX HJIM CXOJHBIX CHUTYaIMsAX, a TAK)KE BBIIBUTATH
IPEINOJIOKEHUs 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadbopmarmei:

MIPUMEHSTH Pa3JIMYHbIE METObl, HHCTPYMEHTHI U 3aIPOCHI TIPH MTOUCKE U 0TOOpE
Ovoyornyeckol HWH(POPMAIlMM WM JIAHHBIX W3 HCTOYHHUKOB C YYETOM
peAJIOKEHHON y4eOHOM OMOJIOTUUECKOM 3a1auu;

BBIOWpATh,  aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATh W  HMHTEPIPETHPOBATH
OMOJIOTHYECKYIO0 MH(POPMAITHIO Pa3IMIHBIX BUIOB M POPM IIPEICTABIICHHUS,
HaXOJIUTh CXOJHBIC aPTYMEHTHI (TTOATBEPKIAIOIINE WU OTIPOBEPraroNIiue OJHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITEIIEHO BBIOMPATh ONTUMANIbHYIO (hOpMY TpeICTaBIeHUs HH(DOPMAITUHU 1
WJUTFOCTPUPOBATH PENIaeMbIe 33]]a4 HECJIOKHBIMU CXeMaMHU, AuarpaMMaMu, HHOM
rpadyKoi U KX KOMOMHAIUSAMU;

OIICHMBAaTh HAAE&KHOCTh OMOJOTHYECKOW WH(POpPMAIMH TIO0  KPUTEPHSIM,
NPEJI0KEHHBIM YUYUTENIEM I CHOPMYITUPOBAHHBIM CaMOCTOSITEIILHO;
3allOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTHYECKYIO HH(OPMAILIHUIO.

B cgepe osradenus ynusepcanrbhvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUIMU
OO6uieHue:



® BOCIPUHUMATH B (OPMYIUPOBATH CYXKICHUS, BRIpAXKaTh IMOIIMH B IPOIIECCE
BBITIOJIHCHHUS ITPAKTHYECKHUX U JTa00PaTOPHBIX PadoT;

e BhIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U MMCHMEHHBIX TCKCTaX;

® pacmo3HaBaTh HEBepOadbHBIE CpEACTBA OOIICHWS, IOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HATh W PACMO3HABATHh MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIlMi B CMATYaTh KOH(MIUKTHI, BECTH TICPETOBOPHI;

® [IOHMMATh HAMEPEHHUS JPYTUX, TMPOSBIATh YBAKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY 1 B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

® B X0JIC IMAJI0ra U/WiIu JUCKYCCHH 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOn
OMOJIOTUYECKOW TEeMbl H BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa PEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOJJIep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;

® COIOCTABJISITH CBOM CYXKICHHUS C CYXICHUSMH APYTHX YYaCTHHUKOB JIHAJIOra,
0oOHapyKUBaTh PA3IMYUS U CXOJCTBO TO3UITUH;

e MyOJIMYHO TMPEJCTaBIATh PE3YyJbTAaThl BBITTOJTHEHHOTO OHOJIOTHYECKOrO OITbITa
(?KCcIIepuMeHTa, UCCIIeI0BaHUs, IPOCKTA);

® CaMOCTOSITEILHO BBIOUPATh (POPMAT BBICTYILJICHUS C YUETOM 3a/1a4 IPE3CHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MMCbMEHHBIE TEKCTHI C UCIIOJIb30BAaHUEM WIITIOCTPATHUBHBIX MaTEPUAIIOB.

CoBMecTHasI 1eATENIbHOCTh (COTPYAHUYECTRO):

® [IOHMMaTh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW WM WHAUBUIYyaTbHOMN
paboThl MPU PEIICHUH KOHKPETHOM OMOJIOTMYECKON MpoOJieMbl, 000CHOBBIBATH
HEOOXOIUMOCTh NMPUMEHEHHUS TPYMIOBHIX (OPM B3aUMOJICHCTBUS TPU PEIICHUU
MOCTaBJICHHOW yueOHOH 3a/1auu;

® [IPUHUMATH LEJb COBMECTHOM AEATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH IEHCTBUS 110
e€ JOCTWKEHHUIO: pACTPENeNsTh PO, JAOroBapUBaThCs, 00CYKAATh MPOLECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeThb 0000maTh MHEHUS HECKOJBKMX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBINOJHATH MOPYUYCHUS, TOTUUHITHCS,

® [JJAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPabOThI, OMPENENsATh CBOIO POJb (C
Y4ETOM OPEANOYTEHH M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBHS),
pacnpenensaTh 3aJa4d MEXAy WICHAMH KOMAaHJbl, Y4acTBOBAaTh B TI'PYMIIOBBIX
dopmax paboTsl (0OCykneHMs, 0OMEH MHEHUSIMU, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa 110 CBOEMY
HaIMpaBJIECHUIO U KOOPJAUHUPOBATH CBOU ACUCTBHUS C IPYTUMH WICHAMUA KOMAaH/IbI;

® OIICHWBATh Ka4yeCTBO CBOEro0 BKJAga B OOMUNA MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSTENbHO  CHOPMYJTUPOBAHHBIM  YYaCTHUKAMH  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJIBTATHI C HCXOIHOM 3a/1auei U BKJIAJ Ka)KJIOr0 YieHa KOMaH/Ibl B
JTOCTIDKEHHUE PEe3yJbTAaTOB, pasleisaTh c(epy OTBETCTBEHHOCTH W TPOSBIISTH
TOTOBHOCTB K MPEIOCTABICHHUIO OTYETA MEPE TPYIIION;

® OBJIAJIETh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHHKATHUBHBIX JIEUCTBHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIUATBHBIX HABBHIKOB M AMOIMOHAIBHOTO
MHTEJJIEKTA [IKOJbHUKOB.

B cgepe oenadenus ynusepcanvHviMu yuyeOHLIMU peSYIAMUBHLIMU OCeUCTBUIMU.



CaMooOpranus3anms:

BBISIBJISITH TIPOOJIEMBI JUISL PEIICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIlUsX,
UCTIOJB3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3INYHBIX MTOAX0/IaX TPUHATHS PEeIICHUH (MHIUBUYyaIbHOE,
MIPUHSTHE PEIICHUS B TPYIITIS, IPUHITHE PEIICHUN TPYITION );

CaMOCTOSITENIbHO COCTAaBJISATh ANTOPUTM pEIIeHHS 3aJayd (UM ero 4acTh),
BBIOMpaTh CIOCOO pelleHus Yy4dyeOHOHW OHOJIOTHYECKOW 3ajadud C  Yy4éToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npejiaracMbie BApHAHTHI PEIICHUI;

COCTaBIIAAITh TUIAaH JACWCTBHI (TUTaH pealu3aluyd HaMEYCHHOTO alropUTMa
pEIlIeHNUs1), KOPPEKTHUPOBATh MPEIJIOKEHHBIM aaroput™M ¢ Y4ETOM MOJY4YEHUS
HOBBIX OMOJIOTHYECKHUX 3HAHUI 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIB (pediekcus):

BJIaJI€Th CIOCO0aMU CAaMOKOHTPOJIsSl, CAMOMOTHUBALIUU U peIIEKCHH;

JABaTh AICKBATHYIO OLICHKY CUTYalllH U MpejIaraTh IIaH €€ N3MEHEHUS,
YUYMUTBIBATh KOHTEKCT U MIPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIpU
pelieHnn y4eOHOM OMOJIOTMYECKOM 3aJauyM, aJanTUpPOBaTh pELIEHUE K
MEHSIOIIMMCS 00CTOSTENbCTBAM;

OOBSCHATH MPUUUHBI TOCTHKEHUS (HEAOCTHKEHUS) PE3yJIbTaTOB JESTEIbHOCTH,
JaBaTh OIIEHKY MNPUOOPETEHHOMY OIBITY, YMETb HAXOAWTh IO3UTHUBHOE B
MIPOU30LIEIIEN CUTyalUu;

BHOCUTh KOPPEKTUBbI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIINX TPYIHOCTEMH;
OLICHMBATb COOTBETCTBUE PE3YJIbTaTa LEIH U YCIIOBHSIM.

3MOHHOH3HBHI)II>1 HHTCJJICKT.

pa3nnyaTth, HA3bIBaTh M YNPABIATh COOCTBEHHBIMH HSMOLMSIMH WM SMOIHSIMH
APYTHX;

BBISIBJISITh M @HAJIM3UPOBATH IPUUMHBI SMOLIMIA;

CTaBUTH ce0s1 HA MECTO JPYTOTO YeJIOBEKa, TOHUMATh MOTUBBI U HAMEPECHHUS
ApPYTOTo;

PEryJIUpOoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTKCS K IPYTOMY YEJIOBEKY, €0 MHEHHIO;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo APYroro;

OTKPBITOCTh ce0e U IPYTHM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBIIJICTh CUCTEMOW YHUBEPCATBHBIX YUEOHBIX PETYIATUBHBIX ACHCTBHIA, KOTOpas
obecnieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTpPEHHSA
NO3UIUS JIMYHOCTH), M KU3HEHHBIX HABBIKOB JMYHOCTH (yHpaBiieHUs COOOM,
CaMOJTUCITUTIIMNHBI, yCTOHYMBOTO TTOBEICHNUSA).

IIpeamMeTHbIE pe3yabTaThl OCBOCHHUS MPOTPAMMEI
B no3naBatenbHONM (MHTEIUICKTYyaJIbHOM) cdepe:



— mnpuoOpeTeHue OmNbITa MUCMOIB30BAHMS METO/I0OB OMOJIOTMYECKON HAYKH C 1LIEJbIO
U3y4YeHUs1 OMOJIOTMYECKUX OOBEKTOB, SIBICHUN M NPOLECCOB: HAOJIIOIECHHUE, ONKCAHUE,
MPOBEICHUE HECJIONKHBIX OMOJIOTMUECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHUCIE C
WCIIOJIb30BAaHMEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTHIECKUX MPUOOPOB U HHCTPYMEHTOB,;

— (opmupoBaHue yMeHUsI HTHTETPUPOBATh OMOJIOTMUECKUE 3HAHUS CO 3HAHUAMHU U3
JPYTUX y4eOHBIX MpeaMeToB ((Pu3nKu, XUMuu, reorpaduu, UCTOPUH, OOIECTBO3HAHUS
T 1.);

— (opmupoBaHue yMEHUI pemiaTh yueOHbIE 3a/1a9i OMOJOTHIECKOTO COACPIKAHNUSA,
BBISIBJISIT ~ NPUYMHHO-CIIC/ICTBEHHBIE  CBSI3M,  IPOBOJUTh  KAYECTBEHHbIE U
KOJTMYECTBEHHBIC PACUETHI, IeJIaTh BHIBOIBI HA OCHOBAHWH TIOJTyICHHBIX PE3yIbTaTOB;

— (opmupoBaHue yMEeHHS IUJIAHUPOBATH YYEOHOE MCCIIECIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU MeIn: (PopMyIHpoBaTh MPOOIEMY, TUIIOTE3Y U CTABHTH
3a/layd MCCJIEIOBaHWsA, BBIOMpPATh AJEKBAaTHO MOCTABJICHHOW IETHM METOJbI, JeNaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS WM MPOEKTHON JACSITEIIbHOCTH;

— (¢dopMmHupoBaHME  HMHTEpeca K  YIIyOJIGHHIO  OMOJIOTUYECKUX  3HAHUU
(mpeanpoduibHas MOArOTOBKA U NMpodecCUOHANIbHAS OPUEHTAIM) U BBIOOPY OMOI0TUH
Kak pOo(HIIBHOTO TTpeAMETa Ha CTYIIEHN CPEHETO TIOJTHOTO 00pa30BaHus IS Oyaymei
npodeCCUOHAIILHON JEATEeIIbHOCTH, B 00JacTH OWOJIOTHHM, MEIMIIMHBI, SKOJIOTHH,
MICUXOJIOTUH, BETEPUHAPHUH, CETTHCKOTO XO35HUCTBA;

— BIAJeHUE HaBbIKaMu paboThl ¢ uH(OpManueld eCTECTBEHHO-HAYYHOTO
COJIep>KaHMsl, MPEJCTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, JauarpamMm, Mojeled, H300paKEeHMI), KPUTHUYECKOTO aHajIu3a
uH(GOPMAITUH U OIIEHKH €€ TOCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJIOTHYCCKHE 3HAHUS CO 3HAHUSAMH APYTHX YUECOHBIX
MPEMETOB; UHTEPEC K YIIyOJeHUI0 OMOJIOTMYECKUX 3HAHUM M BBHIOOPY OMOJIOTHUH Kak
npoUILHOTO TpeAMEeTa Ha YpPOBHE CpeaHero oOlero oOpa3oBaHMs g Oymayriei
podeCCHOHAIBHOM JICATEILHOCTA B 00JIACTH OHOJIOTHH, MEIMIIMHBI, 3KOJOTHH,
BETEPUHAPHH, CEIbCKOTO XO3SIMCTBA, TMHIIEBOM MPOMBINIJICHHOCTH, TICHXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTEPUATUCTHUYECKON CYITHOCTU
T'CHOMOB YKHUBBIX OPTaHU3MOB M PETYJISAIIHIO KX PaOOTHI,

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAMOIICH CPEJbl, BIHMSAIONIMX Ha Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, QIANTAIMKA K (JaKTOpaM OKPYKAFOIICH CpeIbl;

— 3HAHWE OCHOBHBIX MOAXOJO0B OMOTEXHOJIOTHH, UCIIOJB30BAHMS €€ JTOCTIKCHHUH B
COBPEMEHHOM KU3HM YEJIOBEKa, OCOOCHHOCTH HMCTIOIB30BAHMS KUBBIX OPTAHU3MOB JIJISI
POU3BOJICTBEHHBIX HYX]] UEJIOBEKA,

— 3HAHWE OCHOBHBIX MOJXOJI0B CEICKIIMU U OMOTEXHOJIOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh TCHETUYECKH  MOAMUGPUIIMPOBAHHBIE  PACTCHHS, OIEPUPOBATH
NOHATUSIMU, TUOpPUAM3ALMSA, OTHAJEeHHAs THOpUAM3alUsl, HWCKYCCTBEHHBIA OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHIECKOE PEAAKTHPOBAHHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHHW3MOB  peai3alil  HACJIeJICTBEHHON
nH(pOpMAIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJICKYJISIPHOM



OHOJIOTHH U €€ COBPEMCHHBIX HaHpaBHCHI/IfI — I'CHOMHKH, MCTAIrCHOMUKHU, IPOTCOMHKH,

— 3HAHWE OCHOBHBIX 3a00JICBaHMI YCJIOBCKA, MCXAaHU3MOB HUX PA3BUTHA, crocobax
HNX THAIrHOCTHUKH U JICUCHMUI,

— (opmMupoBaHue yMEHUS WCIIONIH30BATh MOHATUWHBIN anmapaT ¥ CUMBOJIMYECCKUI
A3bIK TE€HETHKH, T'PAMOTHOE NPHUMEHECHHE HAyYHbIX TEPMHUHOB, IOHSTHI, TEOPHIA,
3aKOHOB ISl OOBSICHEHUS HaOJ0/laeMbIX OHOJIOTMUYECKHMX OOBEKTOB, SIBICHUU W
IPOLIECCOB, TTO3BOJISIONIUX 3A0KUTh (YHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 11eHHOCTHO-OpHEHTAIMOHHOH cdepe:

— 3HaHHWE, YTO TPHUMCHCHHE COBPEMCHHBIX TEXHOJOTHH MOJIEKYJIAPHOW OWOJIOTHH
MO3BOJISIET YCHEIIHO peliaTh Takue 3J000HEBHBIC MPOOJIEMBI, KaK OXpaHa
OKpYIKaIoIIeH CPe/Ibl, COXPAaHEHHE 3/I0POBbhSI YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE
IKOCHUCTEM.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBbHOCTH

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

1. Mot uccneoyem scuewie oovexmot (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTPOECHHE KIETKH). Bua, ocobp —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
®KUBOTO opranuszma. CriocoObl ero nojajiepKaHusl.

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

Orpannyenus Mopdonoruueckux # (pusnonornueckux agantanui. [louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MaJICHbKUMHU, BCESHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHA M KUBOTHBIX HAILIETO
Kpash».

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

dakTopbl OKpyKaromieil cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Ber u Temno» (KyOWKH JbAa B3BECUTh, OJIOXKHUTh B YaIIKU
[letpu Ha pa3HOLBeTHYIO Oymary, uepe3 30 MHHYT B3BECUTb 3aHOBO — KTO ObICTpee
pactasin). [IpakTudeckoe 3ansitue «YTo pacTBopseTcs B BoAe» (IKCIIEpUMEHT « Kuakuii
nom»). [Ipaktudeckoe 3anstue «luddysus BemecTs B Boje (pacTBOPHI)», «/[BukeHue
pacTBOpoB TO 1BETKY». [IpakTudeckoe 3anstue «Jlem tuiaBaeTr B Boje (aicOeprw,
3aMmep3aHue BoAoeMoB)». [IpakTtudeckoe 3anarue «Jlex npu 3amep3aHun pacuIupseTcs
(pa3pyiienue kamMHs (TOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abmotnueckuMm ¢aktopam. [IpucnocoOneHus K OCHOBHBIM aOMOTHYECKUM (haKTOpaMm:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «lllyba» (xkyOuwku nbaa
3aBEpPHYTH B pa3HbIil MaTepuall, B3BecuTh). [IpakTnyeckoe 3anstue « [ IMrMmeHThd (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu w3 (QuomactepoBy. IIpaktuueckoe 3anstue «Kax
’KUBOTHBIE MJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).

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

3. Bzaumooeiicmeus rncusvix opeanuzmos (4 uaca)

buotnueckue (bakTopBhI. 3aKOHOMEpPHOCTHU pa3BUTHS MEKBHUIOBBIX
B3auMoOOTHOIIeHUH. Ko3Bomonusi (XUUIHUK-KEPTBA; Mapa3uT-XO035MH) OBOJIOLUSA
cTpareruil oOsBanus nuim. ConuanbHOCTh. Bunbi-Becenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccnenoBarenbckas padbora «HabmiomeHust 3a B3aUMOOTHOIICHUSIMU



KUBOTHBIX MTPU AOOBIBAHUU MUIIU (KOPMYILKH JJI ITHLL, 111 TOPOJACKUX WIIH CEJIbCKUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

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

AnTponorenHsie ¢pakropsl. [IpaBaa iau, 4To MepBOOBITHBIE JIFOIU KUITU B TAPMOHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUU. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO jAenarb. KyJbTypHBIE pacTeHHS M UX JIHUKUE MPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU yernoBeka. KpacHas kHura Baueid teppuropur. Oco00 oXpaHseMble TEPPUTOPHH,
3anoBenHuku Poccun m mupa. [lpaktuueckas pabora «PazHooOpasue KyJabTypHBIX
PACTEHHI B BallleM PETHOHEY.

UccnenoBarenbckas pabota «BivsHHEe aHTpPONOreHHBIX (PaKTOPOB HAa pPa3BUTHE
pacTeHUil B TOPOJIe/HACEIEHHOM ITyHKTE.

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

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BakHEHIIMX 000704YeK 3eMiau. UTO Takoe «3KOJOTHYECKHE
HUIIM» W Kak oHu (opmupytorcs? dopmupoBanue 3HaAHUN O OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHUECKHX  MNPUCHOCOONECHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUIbL. Pa3Butue
Y CMEHbI paCTUTEIbHBIX COOOIIECTB.

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

Moayab «OcHOBBI paCTeHHEBOACTBA» /-8 Ki1acchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhl BBIPALIMBAHUS PACTEHUU.
Hcropus pazBuTus arpoxuMuyeckux 3Hanuit (padotel M.B. JlomoHocoBa, FO. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

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

OcBoeHue TEXHOIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U MUKPO3EJIECHH



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHU JJIsl BbIpal[UBaHUS
pacTeHUi B KOHTPOJUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Ponb XUMHUECKUX 3JIEMEHTOB B MUTAHUU pacTeHuil. [lomydyeHne nuraTeabHbIX
BelecTB pacteHusMU. [IpakTnueckas padora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpOOHOIOru4Yeckue. THIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MuUHEpalbHOE (KOPHEBOE) IMUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBbHBIX BEMIECTB PACTCHUM: BOCXOIAIIMA W HHUCXOIAIIUNA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, ux cBoiictBa. [IpocThie u
cinoxueie ynoOpenus. [lpaktuueckass pabora «llpaBuna cmemmBaHusi yaoOpeHHUI»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpPY.

PocT u pa3Butue pacTeHMil: 3Tambl OHTOreHe3a, (PAKTOPHI, BIUSIONIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

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

Ucrounnku dhocdopa mis pactenus. 3HaueHue GocPopcoaepx aiiux CoeTMHEHHMN
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTuueckoM OOMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOWMCTBAa MPOTOIJIA3Mbl, Ha (PEpPMEHTHI
YTIE€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0elKoB U Jp. Poib kanus B nmogaepaHuu MOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

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

3HaueHue MarHusi B MeTabojim3Mme pacTeHuil. Marauii B cocraBe XxJjiopoduuia,
CXOJICTBO XJIOpO(MJUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COETUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3allliK KIETKH,
y4acTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

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

PacturenpHas IuarHocTMKa W METOAbl MIACHTU(UKAIIMM HEAOCTaTKa/u30bITKa
sneMeHToB nutanus. [IpakTnyeckas pabora «PacturenbHast TMarHOCTHUKA.

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



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

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcumzoBasi KUCIOTa U HEKOTOphbIe (DEHOJBHBIE BelllecTBa (MKyMapoBas, KOpUYHas,
CaJIMIIMIIOBas K-Thl), 2. CHUHTETHUYECKHE (MOp(aKTHHBI, peTapAaHThl, Ae(OJHaHTHI,
JIECUKAHThI, repOuiuanl). OUTOMOHHUTOPHUHT M OIGHKAa COCTOSIHUS PacTEHH.
CoBpeMeHHbIe crniocoObl MoHUTOpuHTra. IlpakTnueckas pabota «OUTOMOHMTOPUHI WU
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEHHBbIE CIOCOOBI MOHUTOPUHT .

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

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

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

Bonnas, nmecuanas M mo4YBeHHas KyJIbTYypPbl, UX NPUMEHEHHUE B BBIPAIIMBAHUU
pactenuii. [IpoBeaenue Boabl B KOpHE U cTediie pactenui. [Ipaktuueckas padora
«KopHeBoe naBiieHue».

Boaueiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHUIL (DaKTOphI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHUE MEXaHU3MA PETYJISILUN UCIIAPEHUS BIard PaCTEHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusiHue yCIIOBUWM COJEp)KaHMUS DPACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@DOTOCHHTE3 — YHUKaJbHBII Tpouecc pacTteHud. TemHoBass W cBeTOBast (pasbl
¢dorocunTe3a. 3HaueHue POTOCUHTE3A I KHUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANBHAsT ~ IWArHOCTUKA PACTEHUM 1O  AKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xmopopmwmia A u b, onenka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TIOYBEHHOI'O  BO3Ayxa, Ta3o00MeH. ['a3o00MeH 1ipu OecOYBEHHOM
BoIpanuBanuu. [Ipaktuueckas padora «Aspamus, CO2 u O2. JIpixaHue pacTeHU».
[TpakTnueckas pabdora «/[pIxaHue pacTeHuii: OLICHKa MHTEHCUBHOCTH JIbIXaHUS PACTEHUI
Y IIJIOIOBY.

HccnenoBatenbckue paboTel: «Bnusaume cmocoOa BbeIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U Pa3BUTHS PA3TUYHBIX PACTCHUID.



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

Kak denoBek crtan ucnonb3oBaTh pacteHusi? CBs3b pa3BUTHS LUBUIM3ALUN
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM PAcTEeHUs M IKUBOTHBIE, KOTOpPBIE JKUBYT pPSJIOM C YEIOBEKOM HM
0JIOMalTHUBAIOTCS? MOXKHO JIM CUUTATH TapaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl m3menunBocth. [lpaktuueckas pabora «MoaudukanroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH H HW3MEHYMBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKamu3anus reHeTUHYECKOro Marepuana B KieTke. JleneHue
kierok. Permmukanus [JHK. OcHoBHas tormMa MosiekyisipHoi ononoruu. TpaHCcKpUnius.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytanus Ha OyrtepOpone
(1106011 00BEKT M3 TpeAblayllel paboThl, Ile MU3MEHEHHE WHCTPYKIMU TMPHUBEACT K
M3MEHEHUIO BHEIIHETO BHJ1a OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYecKoe pa3zHoobOpazue. Uto Takoe
reHOaHk? 3aueM COXpaHATh I€HETHYeCKHe pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHCHHS TCHETUYECKHUX PECYPCOB pacTeHHl (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTps
MIPOUCXOXKAEHUS KynbTypHbIX pacteHuii H.M. Basunoa u IIL.M. JXKykosckoro.
[Ipaktrueckas padora o rpynnam «OTKy1a Ha HallTuX CTOJIaxX (PYKTHI/OBOITH/3IIAKI.

OcHoBHble MeTOAbl cenekuuu. I['mbpunmzanusa. dopmbl ord6opa. OCHOBHBIE
HaMpaBJEHUS CEJICKIUU: YIydlIEHUE YPOKaMHOCTH, YCTOMUMBOCTH K OMOTHUECKUM U
abnotnueckuMm ¢akrtopam. [Ipakrrueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte nu xu3Hp B mipoOupke? BHOTEXHOJIOrHS KYJbTYPHBIX pPacCTCHUM.
UccnenoBatenbckass pabota «BelpammBanue pacTteHuil B mpoOuWpke» (MOMKHO
BOCIIOJIB30BAThCS PE3yJIbTaTaMH MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JIJIsl PACTEHUH ).

Kak  genmoBexk  Moxer  momudummpoBath  pactenus?  ['eHeTmyeckoe
penaktupoBanue. COBpEMEHHbBIE  TMOAXOABI W JIOCTHOKEHUS  IE€HETHYECKOIO
penaktupoBaHusi  pactenmit. [Ipaktuueckass pabora  «I'€HOMHBIE  HOMHUIIBI
(MmonenupoBanue padoTsl cucteMbl CRISP-Cas).

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



COXpaHeHHus1 MpoaykToB mnuTaHus. llpaktuueckas pabora «lIpenenbHO nomMycTHMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IATAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KaueCcTBa BBIPAIIEHHONW MUKPO3eJIeHN» (JIM0O0 CBOSI, TMOO U3 Mara3uHa).

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

Uccnenosarenbckast padbora «Omnpenenenne ButamuHa C MeToaoM 0OpaTHOIoO
TUTPOBAHMS B IUIOAAX HAa Pa3HOM CPOKE (CIoco0e) XpaHEHUs».

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

[lonsiTe OMOTEXHOJIOTMU. 3adyeM YEJIOBEKY OHMOTEXHOJIOTMH, B YEM HX
MIPEUMYILECTBO MEPEA XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokatanmmuzatopel. [IpakTudeckass pabora «lIlpumepbl mpuMeHEHUST OMOJIOTHYECKHUX
00BEKTOB B TBOEH KUZHUY.

Coipbe a1 OMOCHHTE3a M OILIEHKa €ro OMOJIOrH4eckoil HeHHOCTH. OCHOBHBIE
WMCTOYHHMKHU YIJIepojaa, a3oTa, (ocdopa, MuxposnemeHtoB. HcecnegoBaHuE HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENbHBIX Cpel, B TOM 4YHCIIE€ BKJIHOYAIOUIMX OMOCTUMYISTOPBI U JApPYyTUe
AJIEMEHTHI YIIPABJICHUS U ONTUMU3ALIMN MIPOLECCOB OMOCHHTE3a. MeTOo 1bl ONTUMHU3ALUH
NUTATEJBHBIX CPEN.

2. Muxkpoouonozus (12 uacoes)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHuyeckoro wmupa. CrpoeHue
OakTepuanbHOu KineTku. Knaccudukanus 6axrepuit. Mopdosorust 6akrepuit. [IpocTsie
U CJOXHbBIE METOJAbl OKpamuBaHus Oaxktepuil. dusnonorus OakTepuil: NHUTaHUE,
JIBIXaHue, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C JOMEHOM ApXeu (IKCTpeMOPUIHHOCTb,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuit. OmpeneneHue (GOopMbl MPEUIOKEHHBIX KYJIBTYp MHUKPOOPTraHU3MOB,
UCIIONIB3YSl MpOCTOM MeToa okpacku» JlaboparopHas paborta «OmpeneneHue TUIa
KJIETOYHOM CTEHKU METOJ0M OKpamuBaHus o ['pamy» (Mpu HaaIu4uK peaKTHUBOB).

MosoyHokucnoe u crnupToBoe OpoxkeHue. PoToTpodHBIE U XEMOTpO(]HBIE
Oaktepun. Kunermueckoe  omucaHue — mpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIMabHass ~ MojJenb  pocta. KunHetnka rulens  MUKpPOOPTaHU3MOB.
JIaGoparopHas pabota «IIpurotoBnenue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaxkTepuii».



[TaTorennsie 6akTepun. YymHas majsouka v YepHas CMEPTh, OOTYJINU3M, CTOJIOHSK,
TyOepkyne3. Uctopust 60pn0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KylIbTyphl OakTepuil. MeTon pa3BeneHUH. MeToJ HMCTOMIAIOIIETO  IITPUXA.
JlabopaTopHass pabora «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJBTYpBI: XapaKTEpPUCTHUKA KOJOHUH, opMa OaKTEepHil, TUIl KIETOYHON CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTHUB OakTepuil. MexaHu3MBbl JeHCTBUIA
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopatopHasi pabotra «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas pabora «llomck MuUKpoopraHU3MOB
o0JaaroMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHMueckoe omnucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pasjaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieieHre MOJIOYHOKUCIIBIX OAKTEpUid, UCCIIEOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTeXHOIOTHH. VICKyCCTBEHHBIE aCCOIMAIIMK PACTEHUMN
¢ MHKpoopranuzmamu. MccnenoBatenbckas padota «Beigenenne 6akTepuil mosie3HbIX
IUJT paCTCHUI.

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

[1necHeBbie rpUOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTopust MCHOIB30BaHUS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxenusi. JlabopatopHas pabota «lloacder kieTok Apoxxked B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyeHHUE MPOAYKTOB CIIHUPTOBOTO OPOKEHUS: ITHIOBOTO
cnupTa M yriekuciaoro rasa». lloiydeHue BTOPUYHBIX METAOOJIUTOB B JPOXKAKAX.
Jpox:oku Kak MpoayIeHThl OnoToriuB. [lomydeHue 11eneBbix OEITKOB B IPOKIKAX.

OcoOEHHOCTH BETE€TATUBHOTO U TOJOBOTO Pa3MHOKEHUS Y NPOXIKEH, 3HAUCHHE
M3yYEHHS] MHTO3a WU I[MTOKHWHE3a MJi1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JIPOMKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH IPOXKEH U rprOOB, MMOUCKA
MUIIIEHEW (YHTUIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX IpenapaTos.
Jlaboparopnass pabota «HaOmromeHue  pa3sMHOXKEHUSI  JAPOMKKEBBIX  KIETOKY.
[Ipaktuueckas pabora «llomydyenune TBopora u kedupa Ha OCHOBE MOJIOYHOKHUCIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUIBI KBaca U UX XapaKTEPUCTHKA»
«/IpoXoKM M MOJIOYHOKHCIIbIE OakTepuu, MPUMEHSEMbIE [JIsi MPOW3BOJACTBA KBACay.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBUsX». [IpakThdeckas pabota «MeToabl OIICHKA CBOMCTB



XJIeOOoTMeKapHbIX Jpoicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxoken». MccnemoBaTtenbckas pabora «BrusHue Qpu3mko-xuMudecKux
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

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

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunbl usmenumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHast torma MonekyisipHoi 0uonoruu. TpaHCKpUMILUs.
Tpancnsuusa. Myranuu. [Ipaktuueckas padora «['€H — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckas pabora «Mytaius Ha OytepOpoje
(yr060¥ 00BEKT W3 MpeblayIIei padoThl, Ie MU3MEHEHHWE WHCTPYKIIMH MPUBEAET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

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

Bupycs - Bo30yauTenu nHpexkunoHHbix 6oae3neit. OnkoBupychl. bakrepuodaru:
CTPOCHHE, CBOMCTBa, npumeHeHue. lIpaktuueckas pabora. «MeTon pa3BeaCHUI
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue metoapr 60pHOBI ¢ BUpyCaMH.

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

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnenuduueckue GpepmMeHTh OakTepHil.
[Ipaktuueckass pabora «IDHIOHYKIIEa3bl peCcTpUKIUU (padoTa € HYKICOTHIAHBIMU
MOCJICTIOBATEIHLHOCTSIMHU Ha Oymare)y.

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

CRISPR/Cas — cuctema ananTUBHOTO HMMYHHTETa OaKTepuid W apxem.



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

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

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIHUE UBOTHbBIC, COBPEMEHHBIE SKCIIEPUMEHTAX
M0 IOMECTUKAIINK KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akanemuka benseBa). Jluckyccus «Jlomectukarusi, Bce JIM PAacTeHHs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSIZIOM C YEIOBEKOM UM OJIOMAITHUBAIOTCSI? MOXHO 7M1 CUMTATh
TapakaHa 0JIOMAITHEHHBIM KUBOTHBIM 7).

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

OcHoOBHbIE 00JIE3HNW >KUBOTHBIX M POJIb MATOIN€HHBIX MHMKPOOPTaHU3MOB U
napa3uToB B PA3BUTUH 3a00JICBaHUH JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M0OOYHOE (OTPUIIATENFHOE) BO3ICUCTBUM aHTUOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEJM M 3aJa4yd BETEPUHAPUU. BHOTEXHOJOTHUS KOPMOBBIX IpenapaToB.
[Ipaktuueckas pabora «CocTaBieHue palioHa MUTAaHUS )KUBOTHOTO, pacyeT pacxo/ioB
Ha coaepxkaHue». HMccnemoBatenbckas pabora «OlleHKa KadecTBa MOJIOYHOMU
MPOAYKITUN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmbl 0TOOpa. OCHOBHBIE
HAIPaBJICHUS CEJICKINH: YIYUIICHHE YPOXKAWHOCTH, YCTOWYUBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktudeckas padorta «BripammBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

OCHOBHBIE TMOJXOJIbI CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX pacTCHUH,
['mbpunuzanus, oOTHaJeHHAs TUOpUAM3aLUs, HCKYCCTBEHHBIM OTOOp, TE€TEpO3HuC,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYecKoe peaakTupoBaHue). Mcropusi cenekuuud B
Poccun n mupe, ucTopusi pa3BUTHSL BAXXHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MoxeT MOAUPUITUPOBATh pacTeHus? ['eHHAsT HHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYeCcKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0Jiel y pacTeHUil. Arpo0akTepuaibHas TpaHncpopMaIus:
Ti-na3mMuapl. ['ennr T-JIHK. MonekyJISIpHO-TE€HETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHeTndeckoe pemaktupoBaHue. COBpeMEHHbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO peakTUpoBaHusl pactenuid. [Ipaktuyeckas padora
«I"eHOMHBIC HOKHHUILIBI (MOAenupoBanue padotel cucteMsl CRISP-Cas).

Ectp nmu xwu3Hp B 1poOupke? DBHOTEXHOJOTHS KYJbTYPHBIX PaCTEHUU.



UccnenoBatenbckas pabota «BelpammBanue pacTeHuii B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX SKCIEPUMEHTOB 110 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsl PACTCHU )».

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

1. @usuonozuueckasn xumusn. (20 uacos)

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

MakponsieMEeHThI: TIPOILIEHT COJIEP>KaHUsI B OpTaHU3MeE, BBIMOJIHsEMas (QyHKIIHS,
cojepkaHue B mpojaykrax nutanHus. Ca2+ - cBs3piBaromue O€IKd, JECNOHHPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBaIKs COJIHEUHOM SHEPIrUeH.

MUKpPO3JIEMEHTBI: B KaKUX MOJIEKYJaX COJEpIKaTCsl, BBIMOJHsAEMAas (YyHKIUS,
colepkaHue B NMpoaykrax nutanus. [locieacTBus nepeno3upoBKH MUKPOIJIEMEHTAMM.
Fe — ycBauBaembie THUIIBI COCAMHEHHWM kene3a. ['eMONmpoTenHbI, TEeMOIMAHUH,
mutoxpombl. CU — ycBOeHHWE W TpaHCHoOpT Menu. benku, couxepxkamme Meb.
[Taronornueckue cuHapomMbl Menke 1 BuinbcoHa, cBSI3aHHBIC ¢ METa00IM3MOM MEIH.

Tokcuunble 3neMeHThl llepuoanueckor cHUCTEMBbI Ui OpraHu3Ma. BriusHue
HEIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

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

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

VYrneBonpl. 3a0osieBaHMs 4YETIOBEKA, CBS3aHHBIE C HAPYIICHUSMHU YTJIEBOJIHOTO
obmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3aboneBanus 4eI0BeKa, CBI3aHHBIC C HAPYIICHUSIMHU OEITKOBOTO
oOmena. @yunkiuu 0enkoB. epmenTtsl. Mexanusm aeiictBust. Kiaccesl hepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuyeckoe 3anatue «KadecTBEHHbIE peEaKIMU Ha
opraHuveckue Moisiekynbel». IIpaktuueckoe 3anarue «lleHatypamusi  O€JIKOB»
[Ipaktnueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BuTtamuHbl )KUpOpacTBOPUMBIE, BOJLOPACTBOPUMBIE. [IpeBpallieHue BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'muxonus. Hukn KpeOca. [enb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. ['moxoHeoreHe3. CuHTE3 yrjieBOJOB, OEJKOB, >KHUPOB.
Merabonutuueckue 3aboneBanus. Ilpaktuueckoe 3ansarue «Pemenue 3amay  Ha
DHEPTETUYECKHUN OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuuu MemMOpaH. Buapl TpaHcropTa B KJIETKY.



MemOpannbsie opraHouabsl. 3a0oneBaHHUS CBSI3aHHBIE C HapylIeHHMEM pabOoThI
MEMOpaHHBIX OpraHeil, OOJIe3HW HAKOIUICHHA. THUIBl KOHTAaKTOB MEXIY KJIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIA 3J0pOBbsi opraHusma. [Ipaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Aapo. VYpoBHM  yMakoBKM  XpoOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HemeMmOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTUN.

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

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrndukaius Ha Oymare)y.

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

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMoTopay.

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

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

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

Opranuzanusi reHoma 3ykapuotr ['eHomMHOe pemaktupoBanue. IIpakTuyeckas
pabota «PaboTa B COBpeMEHHBIX I'eHEeTHUECKHX Oa3ax maHHbIX. [IpoBemenue In silico
aHaIn3a MociIe0BaTEIbHOCTEN T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpUHLIMIIBI MOAX0Ja K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopO1tust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JICKAPCTBEHHBIX
BeniecTB. [ enpl u 6enku nepBoil ¢aspl Ouorpanchopmanuu. [1yTu BeiBeeHHS IeKapCTB
U3 OpraHu3Ma. OKCKpeuuss U DdiauMuHauus. [eHsl u  Oenku  BTOpod  (assl
ouotpanchopmanuu. PapmakoguHamuka. [71aBHOe W TOOOUYHOE, PE30POTHBHOE U
MECTHOE, IPAMOE, HEMPsIMOE U pedIeKTOpHOE IeHCTBHE.

Bunel B3aumoneiictBus yiekapctB. CHHEPru3M M aHTArOHU3M IIPU COBMECTHOM



NENCTBUU JIEKAPCTBEHHBIX BEIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIC KaHAJbl, KATAIMTUYECKUE U colpsikeHHbIe ¢ (G-OekamMu; BHYTPUKIETOYHBIC:
LUTOIUIA3MAaTUYECKHUE U sA/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMO,ICVCTBHUSL.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
dapmakooruyecKas akTHBHOCTh BEIIIECTBY.

PapMaKOJIOTHYECKON MOAYJISALIMU CUHANTUYECKON XOJMHEPTUYECKOW Iepeayu.
MonekyaspHbIlii  MeXaHU3M JeHcTBUS U (apMakoJorhuyeckue CcBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
dapMakogoruyeckass — peryyslus ~ aKTUBHOCTH  QAPEHEPrHYeCKOro  CHUHarca.
AJIpEHOMUMETHKH, aJIPEHOOIOKATOPbI, cUMNaTONUTUKU. [IpakTdeckas padbora
«BnusHMe afpeHavHa Ha cepJieuHbIe COKpalleHus (IporpaMMHOE 00ECIICUEHUE)».

MonekynsipHas (papmMakojgorusi aHTUAJUIEPTUYECKUX CpelncTB. [ 'McTaMUHOBBIE
pELEeNnTOphl: THUIIBI, MOJIEKYJApHast opranu3zainus. Ctadbuim3aTopsl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M JICUCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUITOKEHUS IEUCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIHUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
UMMyHUTETa. DPapMAKOJOTHUYECKAsT XAapPAKTEPUCTUKA WHTEPICUKUHOB: MOJIyYEHHUE,
MEXaHM3M JIeicTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3NOIOTHH OCTPO(A30BOrO OTBETA,
Meauanus BoCraieHusl. MONeKyIIpHbIN MEXaHW3M IMTPOTUBOBOCIIAIUTENLHOTO ICUCTBHS
CIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHUBOBOCHAIUTEIBHBIX  CPEJICTB.
[Ipaktuueckas pabora «I ucTonOrHYecKre mpenapaTbl UIMMYHHOU CHUCTEMBI.

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

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

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

AHTHUTICUXOTHYECKOE JEHCTBHUE, BIUSHUEC Ha (QYHKIHUIO DSKCTPAmUpaMUIHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMoperysiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIMSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIpEHO- U TUCTAMHUHOBBIE PEIETITOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MeMOpaHbl, Ha JCMOHUPOBAaHUE TKAHEBBIX MOHOaMUHOB. [loTeHuuman-
3aBUCUMBIC HATPUEBBIC KAaHATBI KAK MUIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITNAT-3aBUCUMBIX HATPHUEBHIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktueckass pabdota «Kapra osxcmpeccun A0(paMHUHOBBIX H  CEPOTOHHHOBBIX
penenTopoB B Mo3re MbIei». MccnenoBarenbckas padora «lloBeneHuecke TeCThl Ha



peiOkax Danio rario. Csemno-temHass Kamepa». MccinegoBarenbckas pabota
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpsiTOE Mosie». MccrenoBarenbekas
pabota «IToBeneHueckue TecThl Ha ppIOKax Danio rario. CraitHoe moBeIEHUEY.

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

OCHOBHBIE BEXH Pa3BUTHUSI MOJICKYJIIPHOWU OMOJIOTHUHU.

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

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

Mytanuu. Uto Bei3biBaeT u3MeneHus B crpoennu JJHK. [IpuHiune! penapanyu.

Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.

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

Opranuzaiusi reHoMa BUPYCOB IIpOTHBOBHUpPYCHBIE CpEACTBA, MEXAHU3MBI HUX
JNEUCTBUSL.

Opranun3anus reuoma  OakTepuit AHTHOAaKTEpUATbHbIE npenaparsl.
Uccnenosatenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuiiy
Opranu3zanus reHoMa 3ykapuoT ['eHoMHOe penaktupoBanue. [lpaktuueckas padbota
«PaboTta B coBpeMeHHbIX reHeTH4eckux 0azax naHHbiX. [IpoBenenue In silico ananu3za
MOCJIEIOBATEIBLHOCTEN TEHOB.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

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

OT reHa K Npu3HaKy: Kak packpacuTh koTa. Yto Takoe npuszHak? [lyTh oT reHa o
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl M TOMO3UTOTHL. J{OMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amnenw». HccienoBaTenbCKHl  MPOEKT
Myrtarennsie (GaKTOPBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku moHMMaroT, Kakrie reHbl JOJKHBI padoTathk. PoneBas urpa « Cynp0a KIeTKn.
I'ensi-nepexmouatenu. [IpakTuueckoe 3aanue « AITOPUTMBI AJIs KIIETOK.

JluckpeTHoe HaclelIOBaHHE MNPU3HAKOB. 3aKOHbI MeHJens: OJAMH TE€H - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IuHOO0Opa3us THOPUIOB MEPBOTO MOKOJICHMUS.
[IpakTueckoe 3amanue «EaumHooOpasue mepBOro mokoJEHUs». 3aKOH pacCIICTICHUS



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

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HaKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkaeHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

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

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKu. Biusiaue gaxtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemeHHoe ¢ nojom». Ilpobiema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIMH. Tpex1BETHbIE KOIIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['ensl B momymnsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BcTpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajienel, TreHOTHMHoB U  (eHoTunoB». HMccrnenoBaTenbCKuii NPOEKT  «AHaIu3
TeHETUYECKOM CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YHCIIEHHOCTh, MUTPAIMS U BBIOOp cympyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIIIMIO W3 paBHOBecus Xapau-BaitnOepra. UucneHHOCTh
nonyysiuu.  PoneBass urpa  «Oddexkt ocHoBarens». PomeBas wurpa  «Oddekt
OyThUIOUHOTO TopJbImKay. [peld renoB. Myrtamuu. HecnyualiHoe CKpelllUBaHUE.
N3omsus.

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

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

HacnenoBanne KOJMMYECTBEHHBIX NPU3HAKOB. KoJIMYecTBEHHbIE MPU3HAKHU.
CpenoBast u3BMeHUUBOCTh npu3Haka. Koaddurment nacneayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck reHOB KOJMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

«Owmby Hanm renomoMm. [loctrenomuas 3pa. OOpaTHasi reHeTuka. «OMUKCHBIC)
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3aganne « ATpOHOMBIY.

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOPOIIUMUY» TPU3HAKAMHU IS 4eloBeKa. [IeHTpbl TeHeTHYecKoro pa3HooOpasws.
Huxomnait iBanosuu BaBwiioB. Cenekuus. KoMOuHamonHass 1 TUOpUIHAS CEICKIIMS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJIOrMYECKHE Psibl  HACIEACTBEHHOMU
U3MEHYUBOCTH.

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



reabl. Kommekuum reHeTHuecKux  pecypcoB  pacteHuil. IlpakTukym — w/mnum
WCCIICIOBATEIILCKHI TIPOEKT «MeETo/Ibl KyJIBTHBHpPOBAHUSA IN VItr0 Mg COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

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






TEMATHYECKOE IINTAHUPOBAHHUE

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

OrpannueHus
MOpP(hOIOTUUECKUX U
(bU3UOIOTUYECKUX aJlalTallHil.
[Touemy opranu3Mel HE
CTaHOBSITCSI OECKOHEUHO
OOJBIIMMH, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHoBHOE coepkaHue JesATe IbHOCTD
IKOJbHHUKOB
1. MbI ucciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 9) Bua, oco0b — opranusm kax oenku, Oepe3bpl u T.J.)
eauHas cuctemMa. Ananrtaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «Cocramsiem KHHTY

pPEKOpPAOB  pacTeHUd U
YKUBOTHBIX HAILIETO KpPasi».

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

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

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

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

[TpakTruueckoe 3aHaTHe
«Jlen mnaBaet B Boze
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHaTHe
«Jlen mpu 3amep3anuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHual, B3BECUTb).
[IpakTueckoe 3ansaTue
«ITurMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTeIu U3
dbaomacTepoB.
[IpakTuueckoe 3aHsTHE
«Kak >)XMBOTHBIE TIaBAIOT
B BO/Ie» (DKCHEPUMEHT C
MTATIETKOM).
WccnenoBatenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHHs B €CTECTBEHHBIX
WJIA UCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM
MaTtepuae).

3. B3aumopaeinicTBus
KMBbIX OPraHNU3MOB
(4 9)

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

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




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

AHTpONOreHHbIe (HaKTOPBHI.
IIpaBaa mu, yTO NEPBOOBITHBIE
JIOAM KUK B TAPMOHUHM C
npupo10il. OJOMaITHUBAaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHUPAIOIIUE BUBI, KAK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npenku. [ouemy
Ba)XHO UX COXPAHSITh.
Pa3nooOpa3ue KynbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBegHUKU Poccuu u mupa.

[IpakTuyeckas pabota
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHHUH B
BaIlleM PETUOHEY.
Uccnenosarenbckas
pabota «Bnusinue
AHTPOTIOTEHHBIX (HAKTOPOB
Ha pa3BUTHE PaCTEHUM B
ropojie/HaceIeHHOM
IYHKTEY.
DKCKypCcHsi/TIpaKTHYeCKast
pabota «OOIIT B Bamem
pEruoHe — YHUKAIbHbIC
00BEKTBI TPUPOIBDY.

5. DkoJoruyeckue
Huuu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHue
3HaHUU 110 OMOpPa3HOOOPaA3UI0
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
cOOOI1IeCTBA U UX THIIBI.
Pa3Butre u cMeHbI
PaCTUTEIIBHBIX COOOIIECTB.

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

MoayJb «OCHOBBI pac

TeHHeBOJACTBa» 7-8 Kiracchl (68 yacoB)

Tembl

OcHoBHOe coaep:xaHue

JleATeILHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
PacTeHneBOICTBO
249)

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAIMBAHNS PACTCHUM.
Hcrtopus pa3sutus
arpOXMMHUYECKUAX 3HAHHUUN
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteiuena, /[.H.

[TpakTuueckas pabora
«bouka JIubuxa.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHUYecKui
IKcnepuMeHT (6 1)

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

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

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

Tema 3. PoJub
XUMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

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

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

Poct u pa3Butue pacrenuii:
ATaIlbl OHTOreHe3a, (haKTOPHI,
BJIUSIIOIIME HA POCT PACTECHUIA:
CBET, I'YCTOTa NOCAJ0K, MUTaHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

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




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

Brusuaue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
Ipolieccax cCaMOpEryJIsIIUU.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJb KaablKs. Y4acThe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
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
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKHUCIIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MHUKpPO3JIEMEHTBI.
IIpencraBienus o ponu
MHUKPODJIEMEHTOB B
MeTaboIM3Me pacTECHUIA.
Oco0eHHOCTH OCTYTUICHUS
MHUKPORJIEMEHTOB B PAaCTEHHUSI.
CHHepru3M 1 aHTaroHu3M

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




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

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

[TonsATHE O perymaropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
NHrnbuTopsl pocta pacTeHUI:
1. mpuponansie (abciu3oBas
KHCJIOTa U HEKOTOPHIE
(heHOIBbHbIE BEIlleCTBA
(uKymMapoBasi, KOpu4iHasl,
CaJTUIIAIIOBAsT KUCIIOTHI).

2. CHHTCTHYCCKHE
(MOp(aKTHHBI, peTapJAHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTocOObI
MOHHUTOPHUHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CHIOCOOBI MOHUTOPHUHT Y.

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

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

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

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

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

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeToBast (a3bl POTOCHHTERA.
3Hauenue poTocuHTE3a IS
KUBBIX OpraHu3MoB. PaKTOPbI
pOCTa pacTEHUI: BO3AYX U
aspauus. [logzeMHOe nbIxaHue
pacTEHU: COCTAB MOYBEHHOIO
BO3/yxa, ra3o000meH. ['a3006MeH

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

[IpakTuueckas padorta
«DyHKIMOHAJIbHAS
JMarHOCTUKA pacTeHUH 1O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenoarenbckas
pabota «OnpeneneHue
xjopodusna A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

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

[IpakTrnueckas padora
«Anpanus, COz u O,.
JIpIxaHue pacTeHumn.
[IpakTuueckas paborta
«JlpIxaHue pacTeHUM:
OLICHKAa UHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN 1
IJI0JIOBY.
NccnenoBarenbckue
paboThl «BrnusiHue
croco0a BhIPALIMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbl BHECEHHUS])
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyabsTypHbie
pacTeHusl.
CoBpeMeHHbIC

ACMEKThI CeJIeKIHU
(20 a)

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

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

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpumnuus. TpaHcisuus.
Myranumu.

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

Juckyceus
«JlomecTukaius, Bce Ju
pacTeHus U )KUBOTHBIEC,
KOTOPBIE )KUBYT PSIOM C
YEJIOBEKOM UM
OJIOMAIIIHUBAKOTCS ?
MO3KHO 11 CUUTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbora
«MoaubukanmoHHas
U3MECHYHUBOCTH (JIUCTHS,
UTOJIKHA C OJTHOTO
JIEPEBA)».

[TpakTuueckas padborta
«I'eH — uHCTpyKIMs 110
cOopke KIIeTKu (Ha oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas paborta
«Myrarus Ha 6yTepOpoje
(J1Ir000# 00BEKT U3
npenbIayien padboTsl, Tie
U3MEHEHUE UHCTPYKLIUU
IPUBEAET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




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

3nauenue pabor H.W. BaBuiosa.

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

EcTp 11 xu3Hb B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
I'eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0bI U
JIOCTUKEHUS TEHETUYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

[IpakTuueckas pabota mno
rpynnam «OTKyna Ha
HaIINX CTOJIax
(bPYKTHI/OBOIITH/3TaKI».
[IpakTuueckas paborta
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbckas
pabota «BeIpamyBanue
pacTeHuil B MpoOUpKe»
(MOHO BOCIOJIb30BaThCS
pe3ysibTaTaMu
MPEABIIYIINX
HKCIEPUMEHTOB 10O
COCTaBJICHUIO
NUTATEJIbHBIX PACTBOPOB
JUISL PACTEHUH).
[IpakTnueckas padota
«I"eHOMHBIE HOKHUIIBI

(MonmenupoBaHUE pabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennHast

npoaykuus (8 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOXKEHUS PACTECHUN.
[TonsTHE O KaYecTBE MPOAYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: n0JIE3HOCTh U
TE€XHOJIOTUSL.

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

[TpakTuueckas padborta
«IIpenenbHO TOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIBHBIX TIPOIYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAIICHHOMN
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTobl OLIEHKH
KauecTBa PaCTUTEIbHOU
MPOIYKIMHU: XPAHEHHUE U
COXPaHHOCTb
MUTATEIbHBIX BELIECTBY
(Mo mocTynmHOMY
000py/I0BaHUIO).
Uccnenosarenbckas




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

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

TeMmbl

OcHoOBHOE coaepxaHue

JlesiTEILHOCTD
IIKOJIbHUKOB

Tema 1.
BbuorexHoorus
4 9)

[TonsiTue 6MOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UYEM
UX MPEUMYIIECTBO Mepe]
XUMUYCCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKHU yTIAEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTHI YIIPABJICHHS U
OTNITUMH3AIIAH TTPOIIECCOB
onocunresa. Metoanl
ONTHUMH3AINY TUTATEIBHBIX CPE]I.

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

Tema 2.

MuxkpooOuoJiorusi
(12 v)

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

[IpakTtuka.
JlaGoparopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Omnpenenenue Gopmbl
PEI0KEHHbBIX
KyJbTYpP
MUKpPOOPraHU3MOB,
UCIIOJIb3YsI MPOCTOM
METOJ1 OKPACKI.
JlaGoparopHas padoTa
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpOoQHBIC OAKTEPHUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MHUKPOOPraHU3MOB.

[TaTorennsie 6akTepun. UymHas
MajgoyvKa v YepHasi CMepTh,
00TyNU3M, CTOJIOHSK, TYOEpKYyJe3.
Hcropust 60pbOBI C
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunernueckoe
omnrcaHre OMOCUHTE3a ITPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjararhb
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoUaiiu
PaCTEHHI C MUKPOOPraHW3MaMH

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




AKTUBHOCTW.
Uccnenoarenbckas
pabota «Bbiaenenue
OaKTepHil MOJE3HBIX
JUISL PACTEHUID.

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

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

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

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

JlabopaTtopHas pabota
«IToncuer kneTok
JPOXKEHN B KaMepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CTUPTOBOTO
OpOXKEHUSI: STUIOBOTO
CIIUPTA U YTIACKHUCIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
Pa3MHOXKEHUS
TIPOYKIKEBBIX KIICTOKY.
[IpakTuueckas paborta
«ITomyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[TpakTruueckas paborta
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTEPUCTHKA»
«Apoxxu n
MOJIOYHOKHCITBIC
OakTepuu,
PUMEHSEMBIC JIJIS
IPOU3BOJICTBA KBACay.
[Tpaktrueckas paborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTuueckas padora
«MeTobl OlICHKHU
CBOMCTB
XJ1€00TEeKapHBIX
TIPOKIKEM.
OcoOennoctu
pUMEHEHUS




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

Tema 4.
Hacaencrsennas
undopmamus (8 1)

HacnencTBeHHOCTE U
W3MEHYHUBOCTh — OCHOBHBIEC
CBOWCTBA KMBBIX OPTAaHU3MOB.
N3menunBocTs. Buasl
M3MEHYUBOCTb.

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

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

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

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

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




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennasn

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas padborta

HHKEHepus U Bexkropa. Cneriududeckue «HJIOHYKJIEa3hbl
OMOTEXHOJI0THH dbepMeHThI OaKTepHUH. pectpukimu (padota ¢
(8 v) buorexHonoruu nmpoaykuuu HYKJIECOTUIHBIMHU
OCJIKOB B OaKTEpPHATBHBIX MOCJIE0BATEILHOCTIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)».
WHXEHEPUHU U OUOTEXHOJIOTHUHU. [IpakTuyeckas pabota
CRISPR/Cas — cuctema «['cHHBIC HOXHUITBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeir. [MO. Metoasl | (MOAEINPOBAHNE HA
noxyuyenust 'MO. Ooymare)».
Urpa-nuckyccus:
«Bpurpai rpanT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
Buorexnosiornu B JIOMAIITHUX KUBOTHBIX; «JloMecTukanus, Bce u
*KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JNOMECTHUKALNN )KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jiucuiia, HOpKa u ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAKOTCS ?
akajemuka bensiepa). MoO>KHO 71 CUMTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/JICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKHBOTHBIM?)».
KJIOHUPOBAHHUE. [Tpaktrueckas paborta
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb TATOT€HHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MAPa3uTOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBAHMI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTrueckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraByieHHE paliioHa
MUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS YKUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJi0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICYCHUS pabota «OneHka
KUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepuHapuu. buotexHosorus IPOIYKIIANY.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas pabora

buorexHoJioruu B
pacTeHueBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




(10 a)

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

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

Kak denoBek moxer

Mo udUIIUpPOBaTh pacTeHU?
I'ennas nHxxenepus pacreHui: Yro
TaKO€ TeHETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Meroasl nosyuenusi. O0pazoBaHue
OIyXOJIEW Y PACTCHUM.
ArpobakrepuaibHas
Tpanchopmarus: Ti-mma3Muabl.
I'ensr T-IHK. MonekyisipHo-
FEHETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
F€HETUYECKOTO PEeIaKTUPOBAHUS
pacTEHUM.

Ectb 1u xu3Hb B IpoOupKe?
buotexHomorust KyJ1bTypHBIX
pacTeHUN.

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

Moayb «MoJsieRkyasipHble 0CHOBBI (PM3HO0JIOTHH U (papMakoorum» 9 Kiiacce

(68 uyacos)
Tembl OcHoBHoOE coaepkanue JeATeIbHOCTD
IKOJbLHHKOB
Tema 1. Brenenue. buorennnie aneMeHThl: | MccnemoBaTenbckas
dusuoaoruveckas | opradoressl: O, C, N, H. pabota
xumus (20 1) AxTHuBHBIE (POpPMBI KHCTOpoaa, X | «KomnyecTBeHHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
MakposIeMEeHTBI: TPOLIEHT

OLOCHKa COACPKAHUA
MHKPOJ3JICMCHTOB HNJIN




coJiepKaHusl B OpraHU3Me,
BBITIOJIHAEMAs (PYyHKIIUSA,
coJiepKaHue B IPOYKTaX MUTAHMUSL.
Ca2+ - cBa3bIBaroIye OCIIKH,
JEIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYek. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOJIHAEMAs (PYHKITUSA,
COJIEp’KaHUE B MPOJYKTaX MUTAHUS.
[TocnencTBus nepeao3upPOBKU
MUKpO3JieMeHTamu. Fe —
yCBaWBAaEMbI€ TUIIbI COETMHEHUN
xkenesa. ['emMonporenssl,
reMOLMaHNH, HUTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHIPOMBI
Menke u BunbcoHa, CBsI3aHHBIC C
MeTa00IM3MOM MEJIH.

ToKCUYHBIE PTIEMEHTBI
[leproanyeckor CUCTEMBI IS
opranu3Ma. BiusiHue HeocraTka
MaKpo U MHUKPOJJIEMEHTOB Ha
KUBbIE OPTAHU3MBI.

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

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

benku. Ctpoenue. 3aboeBanHus
YeJI0BEeKa, CBSI3aHHBIE C
HapyIIeHUSIMUA O0EJTIKOBOro 0OMeHa.
OyHKIMU 6€e1KOB. DEPMEHTHI.
Mexanusm aerictBus. Kiaccel
(hepMEHTATUBHBIX PEAKITHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BoJlopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IIPOIYKTaX».
[IpakTnueckoe 3aHsTHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBI.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEeIKOB»
[IpakTueckoe 3ansaTHe
«M3yyeHne akTUBHOCTH
aMHJIA3bD).
[IpakTueckoe 3ansTHE
«Jlnanus (kmeroyka
Tpayoe)».




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

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

TuIbl KOHTAKTOB MCXKAY KIICTKaAMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIMH J1JI 3J0POBbsI
OpraHu3Mma.

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

Tema 2.
MouJiexysspHast
ouosiorus (20 1)

OCHOBHBIE BEXU Pa3BUTHS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[TpyuHIMIBI peIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IprHIMIBI penapanuy.
Tpanckpunus.

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

[TpakTrueckas paborta
«Briaenenune JIHK u3
OanaHay.
[Tpaktrueckas paborta
«Mogpens JIHK-
OpUTaMM».
[TpakTrueckas paborta
«Omnpenenenue
Ka4yecTBa MpenapaTroB
JIHK ¢ momomnipro
CHEKTPOPOTOMETPUI»
(npy HaTU4YKUH
o0opynoBaHus).
[IpakTuueckas pabota
«PennkatuBHas
ManimHa (urpa-




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

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

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

CKpUHUHT ¥ €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BeacsiBanue
(abcopOrust) nexapeTB. OCHOBHBIC
MEXaHU3MBI BCAChIBAHUS.
TpaHCIIOPT JIEKapCTBEHHBIX
BelecTB. [ 'eHbl 1 Oenku rnepBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
opraHusma. DKCKpeuus u
sanuMUHaIMS. ['eHbl 1 Oenku
BTOpOH (hazwl OmoTpaHchopMaIii.
QPapmakoanHamuka. ['maBHoe u
nobouyHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pednexkTopHoe AeiicTBUE.

TOKCUYHOCTH BEIIIECTB
Ha apTEMHUIUASTX.
[TpakTuueckas paborta
«Kapra s3kcnpeccun
n10(haMHHOBBIX U
CEPOTOHUHOBBIX
PENEnTOPOB B MO3Te
MBILLIEN.
Uccnenosarenbckas
pabora
«IToBeneHueckue TeCThl
Ha prIOkax Danio rario.
Cgetno-TemHas
KaMmepay.
UccnenoBatenbckas
pabota
«IToBeneHueckue TeCThl




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PELEITOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
[UTOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3MBbl JTUTaHI-PELENTOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeIbHOCTD) JCHCTBYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dapmakoiorunyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXAaHU3M JCHUCTBUA U
dbapmakosioruyeckue cBoicrTea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIpEHEPTHUYECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTUKH.

MonexynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MPUIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITH THBIX
MEIUATOPOB.

MexaHu3Mm JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosIoruyeckas

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




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

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHA0P(OUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

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




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

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

ouoJiorus (20 4)

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

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

OaHaHay.
[IpakTuueckas paborta
«Mopgens IHK-
OpUTaMm.
[IpakTruueckas padora
«Omnpenenenue
KadecTBa MpenapaToB
JIHK ¢ momortiiso
CIIEKTPO(OTOMETPHIY
(Tpu HATUYUH
000pyTOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIHS ).
[Tpaktrueckas pabota
«IIP (Monenn
aMITMuUKaIus Ha
oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[Tpaktrueckas padbota
«Penienue 3a/1ay Ha
T€HETUYECKUN KOJ.
Tpancaamus.
[IpakTuueckas padorta
«DonauHT GEITKOBY.
Uccnenosarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas padbora




«PaboTa B OBpeMEHHBIX
FeHETUYECKHUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

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

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

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

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

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Bnusinue hakTopoB okpyKaroIiei
cpeabl. XpOMOCOMHOE
onpenenenue noia. [lomossie
xpomocomsl. [Ipobiema
JIOTIOJIHUTEIIBHOM X-XpOMOCOMBI Y
KEHILIMH. TpexX1uBEeTHbIE KOIIKH.

Ponesas urpa «Cyans6a
KJIETKW». [ eHbI-
NIEPEKIIFOYATEINH.
[IpakTueckoe 3axanue
«AJTOPUTMBI 1JIA
KJIETOK).
[IpakTueckoe 3axanue
«EnunooOpaszue
IIEPBOTO ITOKOJICHUSD.
[IpakTyeckoe 3amanue
«Pacuennenue Bo
BTOPOM IIOKOJIEHUW.
Hccnenosarensckuii
IIPOEKT «3aKOHHI [
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3amaHnue
«Pemrerka [lenneray.
[IpakTnueckoe 3amanue
«HacnenoBanue,
CLETUIEHHOE C MOJIOM.
[IpakTrueckoe 3aHsaTue
«B3anmonaencTBus
reHOB (MOAEIHPOBAHUE
CHUHTE3a U TpaHCIopTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['enbl B monysLusiX: BEJIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEYAEMOCTHU MTPU3HAKA U
ajensd. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/Iu-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Idbdext ocHoBaTens». peid
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJIU(UKAITMOHHON
n3MeHunBocTh. Hacnenosanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. ITomHOreHOMHBIN
aHaJIM3 accollMallui.

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

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

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




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