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COJAEPKAHHUE
HosicHuTeabHASA 3aNIMCKa
AKTYaJlbHOCTh ¥ Ha3HAUEHUE MPOTPaMMBbl
BapuanTsl peanuzanuu nporpaMMel U OpPMBI IPOBEICHHS 3aHATUI
B3aumocBs3b ¢ mporpaMmMoil BOCIUTaHUs
OcoOenHoctu paboTHI IIeAarora Mo MporpaMme
Conep:kanue Kypca BHEYPOUHOH 1eATeJIbHOCTH
Monynb «Kak ’KHBOTHBIE U PaCT€HHUS MPUCTIOCAOINBAIOTCS (IBOIIOIIMOHHAS IKOJIOTHSA)
5-6 xnaccel (34 yaca)
Monynb «OCHOBBI pacTEeHUEBOICTBa» 7-8 Kilacchl (68 yacoB)
Monyne «buorexnomorun» 7-8 kiaccsl (68 yacoB)
Monynbs «MonekynspHbie OCHOBBI (hru3nonoruu u papmakonorun» 9 kiaacc (68 4yacos)
Monynb «MonexynsipHble OCHOBBI ceneKuun» 9 kiacce (68 4aco)
I[Inanupyemble pe3ybTaThl 0OCBOCHHS Kypca BHEYPOUHOIi /1esiTe IbHOCTH
JIn4HOCTHBIE PE3yNbTAThI
MetanpeameTHbIe pe3ynbTaThl
[TpenMeTHBIEC pe3yabTATHI
TemaTu4eckoe NIaHNpPoOBaHUe
Monynb «Kak )KUBOTHBIE U PACTEHMSI IPUCIIOCAOINBAIOTCS (IBOITIOIMOHHAS KOJIOTHS)
5-6 xmaccer (34 yaca)
Monyns «OCHOBBI pacCTeHHEBOICTBAY 7-8 Kacchl (68 yacoB)
Monynes «buorexHomorum» 7-8 kiaaccsl (68 yacoB)
Monynb «MonexynspHble OCHOBBI (pr3nosioruu u Gpapmakonorun» 9 kiacc (68 yacon)

Monynbe «MonekyaspHble OCHOBBI cenekuu» 9 kiace (68 yacoB)



HHOACHUTEJIBHAA 3AIIMCKA

AKTyalnbHOCTh M Ha3zHaueHHe mnporpammsel. llporpamma paszpaboTaHa B COOTBETCTBUHU C
TpeOoBaHusiMu DeepanbHOrO TOCYAaPCTBEHHOTO0 00pPa30BaTEIbHOTO CTAaHJIApPTa OCHOBHOIO
obmero o0pa3oBaHUsl, OPUCHTUPOBAHA HAa OOECICUYECHHWE WHIWBHUIYaTbHBIX TOTPEOHOCTEH
00y4aromuxcs ¥ HarpaBiieHa Ha JOCTHKEHHE TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOSHUS MPOTPaMMBbI
OCHOBHOT'O 0011Iero 00pa3oBaHMs C Y4ETOM BBIOOpa yJaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHH
KypCOB BHEYPOYHOH JESATEIBHOCTH. ODTO IMO3BOJSET OOECHEeYUTh EAMHCTBO O0s3aTENbHBIX
tpeboBanuit ®I'OC Bo BceM MPOCTPAHCTBE IIKOJBHOTO 0OOpa30BaHUs: HE TOJIBKO Ha YPOKE, HO U
3a ero nmnpeaenamMu. AKTYalbHOCTh pealu3alliil JaHHOW mporpamMMmbl OOYCIIOBJIEHAa camoun
OCOOCHHOCTBIO TPOEKTHO-UCCIIEOBATEIbCKON AEITEIbHOCTU. JTa JEATENIbHOCTh JIEKUT B
OCHOBE O3HABATEIHLHOTO0 MHTEpeca peOeHKa, SBJSETCS 3aJIOTOM YMEHHMs IJIaHHPOBAaTh JHOObIE
JNEHCTBUST W BAXHBIM yCIOBHEM yCIEIIHOW peanu3auuu unei. JlioOble u3MeHeHus
COBPEMEHHOT'0 OOIIECTBA CBSA3AaHBI C MPOEKTaMU M HCCIECNOBAHUSMU — B HAayKe, TBOPUYECTBE,
OusHece, OOWIECTBEHHOW KHM3HH. [l09TOMY BaXHBIM JJIEMEHTOM Ppa3BHTHS JIMYHOCTH
oOyuaromierocsi sBiseTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-MCCIIEI0BATEIHCKON
nesTenbHOCTH. [IporpamMmoi mpemycMoTpeHo (opMHUpOBaHHE COBPEMEHHOTO TEOPETHYECKOTO
YPOBHS 3HAHUH, a TAaK)K€ U MPAKTHUYECKOTO OMbITa paboThI ¢ JTaOOpaTOPHBIM 00OPYIOBaHHEM,
OBJIaJICHUE  MPUEMAMH  HCCIIENOBaTeNbCKOW  JEATeTbHOCTH.  MeToabl  OpraHu3aluu
o0pa3oBaTeNbHONl M HAYYHO-UCCIENOBATENbCKOW  JEATENBHOCTH  IPEeayCMaTpPUBAIOT
dopmupoBaHre y OOydalOIUXCS HECTAHAAPTHOIO TBOPYECKOTO MBIIUICHUS, CBOOOIBI
CaMOBBIPQKEHUS W HWHAMBHIYaIbHOCTH CYXIEHHWH. [l TodHOro y4era moTpeOHOCTEH
yUYalIuXCsi B MpOrpaMMe HCHOib3yeTcss nup(depeHInpPOBaHHBIN IMOAX0M, YTO CTUMYJIUPYET
y4dalmerocss K YBEIMYEHHUIO TMOTPEOHOCTH B HMHIWBUAYAIBHOW, WHTEIUIEKTYaJbHOW W
MIO3HABATEBHOM JEATEIBHOCTH M PA3BUTUIO HAYYHO-HCCIIEAOBATEILCKUX HABBIKOB. [Iporpamma
CTaHeT BOCTPeOOBaHHOM B MEPBYIO O4Yepeb MIKOJIbHUKAMU, KOTOPbIE UMEIOT CTOWKHIA UHTEPEC U
COOTBETCTBYIOLIYI0 MOTHBAIIMIO K H3YYEHHMIO IPEJIMETOB €CTECTBEHHO-HAyYyHOro LUKJIa,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe yyamiuecs MpOSIBISIIOT CBOK 3aWHTEPECOBAHHOCTh B TOW WM MHOMU
o0nacTu 3HaHWI, HAYYHOM HAMpPABICHUM WM NPOPECCHOHATHHONW JESITeNbHOCTH. Takum
00pa3oM MpoucXoauT (OpMHUPOBAHUE MO3HABATENHbHON M MPO(ECCHOHATHFHOW COCTaBISIONICH
JUYHOCTH, I[IOMOTAaeT Yy4alleMycs B ONpENeIeHUU Oyaylmero >XU3HEHHOT0 MyTH U B
poeCCHOHAIIBHOM BBIOOPE TTOCIIE OKOHYAHUS IITKOJTBI.

[TonobHOro pojma 3aMHTEPECOBAHHOCTH CTUMYIHUPYET TMOCTOSIHHOE S>KEJIaHHe IIKOJIbHUKA K
MO3HAHUIO HOBOTO, PACIIMPEHUIO U YIIYOJIEHHIO COOTBETCTBYIONIUX 3HAHHUMA, U MOJYUYEHHUIO
HOBBIX B TOM 4YHCJE€ TPAKTHYECKUX HABBHIKOB, a TakKKe MOTHUBHPYET ydallerocs Ha
poOpHEHTAIIHIO.

[Iporpamma HareneHa Ha MOMOIIL PeOEHKY B OCBOGHMHM OCHOB OpPTaHU3AIlMU U OCYLIECTBICHUS
COOCTBEHHOM TPOEKTHO-UCCIEAOBATEIbCKON NE€ATENbHOCTH, a Takke B MPUOOPETEHUHU
HEOOXOJUMOTr0 OmbITa g paboThl HaJ WHIUBUAYAIbHBIM MCCIEIOBAHUEM WU TPOECKTOM.
[IporpaMmMa MOMOXKET HIKOJBHUKY B OoJiee TIIyOOKOM HM3y4eHMHM WHTEpECYyIoIlei ero odnactu
€CTECTBEHHBIX HayK, a TaKXe B MPHUOOPETEHUH Ba)KHBIX COLMAIIbHBIX HABBIKOB, HEOOXOJNMBIX
JUIS IPOAYKTUBHOM COLMATIN3AMU U (POPMHUPOBAHUS TPAKIAHCKOM MO3UINH:



— HaBBIKA CAMOCTOATEIBHOIO PEIICHUS aKTyaJIbHBIX HMCCIEAOBATEIbCKUX WM INPAKTUYECKUX
3a[a4, BKJIIOYAIONIETO B ce0si yMEHHE BHUICTh M aHAIM3HPOBATH MPOOJIEMBI, HY>KIAIOIIUECS B
pELICHUH, YMEHHE [EeTalbHO NpopadaThiBaTh M PEAIN30BBIBATH CIIOCOOBI pPabOTHI C HUMH,
YMEHHUE IIJJAHUPOBAaTh COOCTBEHHYIO pabOTy M CaMOCTOATENbHO KOHTPOJIMPOBATH CBOE
IPOJBUKEHHE K JKEIAEMOMY PE3YJIbTaTy;

— HaBbIKa T€HEPUPOBaHUSA U O(GOPMIICHUS COOCTBEHHBIX WJCH, 00JeUeHHsI UX B yJOOHYIO JUIS
pactipocTpanenus Gopmy;

— HAaBBIKA YBOKUTEIHHOT'O OTHONICHUS K YY>KUM B3TJISIIaM U HIesM, 0(hOpPMIICHHBIM B paboTax
JIPYTHX JIFOJICH, IPYTUX aBTOPOB — BJIAJICNIBIIEB HHTEIUIEKTYAIbHON COOCTBEHHOCTH;

— HaBbIKa MyOJIMYHOTO BBICTYIUICHHS Nepea OOJbIION ayIuTOpHel, apryMEHTHPOBAaHUS H
OTCTaMBaHUS CBOEH TOUKU 3pPEHUS, OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIBIX, YOSKICHUS
JIpYrux B CBOEH IPABOTE, IIPOJIBUKCHUS CBOUX UJIEH;

— HaBBIKa PabOTHI CO CIEUUAIM3UPOBAHHBIMUA KOMITBIOTEPHBIMH IIPOTPaMMaMHu, J1a00paTOpPHBIM
000pyIOBaHMEM, TEXHUYECKHMMHU YCTPOWCTBaMH, OMOIMOTEYHBIMH (OHJAMH W HHBIMH
pecypcamu, ¢ KOTOPBIMHU MOKET OBbITh CBSI3aHA IMPOEKTHO-UCCIIEAOBATEIbCKAs JEATEIbHOCTD
LIKOJIbHUKA.

Kpome Toro, paboTa mKoJIbHUKA HAJl TPOCKTOM WJIHM HCCIIEJOBaHUEM Oy/IeT CIIOCOOCTBOBATh U
Pa3BUTHIO €ro aJeKBATHON CaMOOIEHKHA. BapwaHThl peanu3aliyd MporpaMMbl U (OPMBI
poBeJcHUS 3aHsATHiA. JlaHHas mporpaMma paccuyuTaHa Ha paboOTy CO IIKOJbHUKaMu 5-9
kiaccoB. [legarory BakHee aKIICHTUPOBATh CBOE€ BHUMAHUE HE CTOJILKO Ha KAaueCTBE pe3yJibTara
MPOCKTA WM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI YYAIIUKCS TOTYyYasa 3HAHKS B TOM YHCIIC U
Yyepe3 BBIMOJHEHUE MPAKTHYECKOTO 3aJlaHus, JIeal BBIBOJBI H YMO3AKIIFOUCHHS Ha OCHOBAaHHUH
CBOETO HCCIIEIOBAaHUs, YUUJICS CPABHUBATH €r0 PE3yJbTaThl C TEOPETHUUYECKUM MaTepuajIoM U
HCCICOOBAHUAMMA JPYIrUX IIKOJIbHUKOB. Takum 06p2130M, IIKOJBbHUK OCBOUT OCHOBBI IPOCKTHO-
UCCJICIOBATEIILCKON  JICATEILHOCTH W TPUOOPETET HABBIK KPUTHYCCKOTO OTHOIICHHS K
MaTepuainy.

[Iporpamma pa3buTa Ha MOJYJH, KOTOPbIE MOTYT OBITH MCIOJIB30BAaHbI JTUOO YAaCTUYHO, JTUOO
nosHocThi0. Tak mMoayinp «Kak *KUBOTHbBIE U PAacTEHHs MPUCIOCAOIMUBAIOTCS» (IBOJIIOLIMOHHAS
9KOJIOTHS) TpEearoaaraeTcs 1 u3ydeHus B 5 uinu 6 kiacce B TedeHHe oHOro rojaa (34 gaca B
ron). Monymu «OCHOBBI pacTeHHUEBOACTBa» U «buoTexHomorus» paccuutanbl Ha 68 YacoB u
MOTYT OBITh pEalM30BaHbI B Te€UEeHUHU 2-X JeT (mo 34 yaca B rojJ) wik B TeueHuu | roma (68
qacoB B roja). Bo BTopom ciiyuae BO3MOXKHO NPOXOKIeHHE o0oux Mmoxayned («OCHOBBI
pacTeHueBoACTBa» B 7 winu 8 kiacce, «buorexHomorun» B 7 wiam 8 Kiacce). AHAIOTUYHO
Moy «MoJeKyIspHble OCHOBBI (PM3HONOTHH U (apMaKoIoTuu» U «MOJEKyIIpHble OCHOBBI
CEJIEKIINI» pacCUUTaHbl Ha 68 YacoB M MOT'YT OBITh pealu30BaHbl B TEUEHUH 2-X JieT (1o 34 Jaca
B TOa) Wik B TeueHnu 1 roga (68 gacoB B 1oja). Bo BTOpOoM ciydae BO3MOKHO TPOXOXKICHUE
06oux momynent («MoOJeKyIIpHbIE OCHOBBI CeleKIuu» B 8 kimacce, «MOJIEKyIIpHbIE OCHOBBI
¢uznonoruu u Qpapmakonorun» B 9 kiacce). MOXXHO pPeKOMEHJ0BAaTh HCIONb30BaTh MOJYIU
«Kak KHMBOTHBIE W pacTeHUss NpucrnocadIuBaroTCs», «OCHOBBI  PACTEHHUEBOJCTBAY,
«MonekynsipHble OCHOBBI CENIEKIIMI» B KaUYeCTBE HEMPEPHIBHOIO 00pa3zoBaTelbHOrO nukia (5-9
KJjacc Mo 1 Jacy B HeJelo) JUIsl KJIACCOB arpoOMOTEXHOJIOIMYECKON HarpaBlieHHOCTH. Moaynu
«Kak XMBOTHBIE M pacTeHHsl TpucrnocabmuBaroTcsa», «buorexHomorun» u «MoOJEKyIsIpHbIC



OCHOBBI (DM3UOJIOTHH W (apMaKOJIOTHH» B KadeCTBE HEMPEPHIBHOTO 00pa30BaTEILHOIO IIHKIIA
(5-9 xmacc mo 1 wacy B Hememr0) Ui KJIACCOB OMOTEXHOJOTHYECKOTO WM MEIUIIMHCKOTO
HallpaBJICHUMN.

B3anmocss3p ¢ mnporpammoi BocnuraHus. [IporpaMma Kypca BHEYPOUHOM [JE€ATEIBHOCTH
pazpaboTaHa € Y4YETOM pEKOMEHJALUUi MPUMEPHOM NpOrpaMMbl BOCIUTAHUS, YYUTHIBAET
MICHXOJIOTO-TIeIaTOTUYECKHE OCOOCHHOCTH JTAaHHBIX BO3PACTHBIX KaTErOpHidl. DTO MO3BOJSET Ha
NPAaKTUKE COCTMHUTH O0YYAIONIyI0 M BOCIIUTATEIBHYIO IEATEILHOCTD MIE€Aarora, OpUeHTHPOBATh
€e He TOJbKO Ha MHTEJUIEKTyaJlbHOE, HO U Ha HPABCTBEHHOE, COLMAJIbHOE pa3BUTHE PEOCHKa.
OTO NposBIIsIETCA:

— B IIPUOPUTETE JUYHOCTHBIX PE3YJIbTAaTOB PEaIN3ally IIPOrpaMMbl BHEYPOUHOM JEATEIBbHOCTH,
HaIIEeINX CBOEC OTPAKEHUE U KOHKPETU3aLUIO B IPUMEPHOM TPOrpaMMe BOCIIUTaHMS;

- B BO3MOXXHOCTH KOMIIJICKTOBaHHA Pa3HOBO3PACTHBIX TpyIn JUIS opraHuizalnunu
HpO(i)OpHeHTaHHOHHOﬁ ACATCIIBHOCTH IIKOJBbHUKOB, BOCIHUTATCIBHOC 3HAYCHHUEC KOTOPBIX
OTMCUYACTCA B HpI/IMepHOﬁ IIporpaMme BOCIIUTAHUA,

— B HHTEPAKTUBHBIX (opMax 3aHATHH JUIsl LIKOJIBHUKOB, OOECIEUMBAIOIIMX OOJBIIYI0 HX
BOBJICYEHHOCTh B COBMECTHYIO C IIEAArOroM U APYIMMU ACTbMU JEATEIBHOCTh U BO3MOKHOCTh
00pa30BaHUsl Ha €€ OCHOBE JETCKO-B3pOCIbIX OOIIHOCTEH, KIIIOUEBOE 3HAUYEHUE KOTOPBIX JUIs
BOCITMTAHUS [TOAYEPKUBAETCS IPUMEPHON IPOIPaMMOM BOCIIUTaHUS.

OcobeHHocT pPabOTHl y4WTeNs IO IMporpaMMme. 3ajada y4duTeNs COCTOUT B TOM, UYTOOBI
COIIPOBOXKIATh IpoLecc MpophecCHOHAIbHOW OpUEHTALMM IIKOJBbHUKA, PAaCKpbIBas MOTEHLIHAI
KaX/I0r0 4epe3 BOBJICYEHHE B MHOI0OOpa3HYI JAEATEIbHOCTh, OPraHU30BaHHYIO B Pa3HbIX
dopmax. IIpu sToM pe3ynbraToM pabOThl yuuTelNs B IEPBYIO O4Yepenb SBISAETCS JMYHOCTHOE
pa3BUTHE ydamerocd. JIMYHOCTHBIX PE3yJIbTATOB YUYUTEIb MOXKET JOCTUYb, YBJICKas YYCHUKA
COBMECTHOM M HMHTEpECHOW KM OOOMM JAESITEIbHOCTbIO, YCTaHaBIIMBas BO BpeMs 3aHATUMN
I00pOXKeNnaTenbHyl0, MOAJEPKUBAIOILYI0 aTMoc(epy, Hachlllas 3aHATHS 1IEHHOCTHBIM
COJZIEPIKaHUEM.

IIpumepHas cxema NpOBEICHN 3aHATUHI 11O POrpaMMe:
1. OOBsiCHEHHE TEOPETHUECKOro MaTepuaa 1o TeMe.

2. ITogroroBka k IKCIICPUMCHTAJIIbHOMY 3aHATUIO, O6C}’)KI[€‘HI/IC 00BEKTOB AJId TPaKTUYICCKOTO
3aHATHUA.

3. HpOBe,[[eHI/Ie MPAKTUYCCKOI'0 3aHATHUA — OCHOBHAA 3aJa4da OCBOCHHWEC MCTOHOJIOTUH HAaHHOTI'O
9KCIICPUMCHTA.

4. Tlo okoHUaHHNH OpCAJIOXKUTb ACTAM, KOTOPLIC 3aMHTCPCCOBAIIMCHL JAHHBIM JKCIICPHUMEHTOM,
Pa3BUTL €TO B I/ICCJ'IGJIOBaTCHLCKI/II\/’I ITPOCKT. I[J'IH 9TOro HCO6X0,I[I/IMO OGCyI[I/ITL 06’LCKTBI,
KOTOPBIC YUCHUK 6yI[eT HCCIICA0BAaTh, COCTABUTD IJIaH SKCIICPUMCHTA.

5. Ilomo4b YYEHHMKY MpOAHAIU3UPOBATh PE3YJIbTAThl JKCIEpUMEHTA. OLEHUTh PE3ybTAThI
IIPOEKTHO-UCCIIEN0BATENBCKON JEATENIBHOCTH HIKOJBbHUKOB MOYKHO B IPOLIECCE 3alUTHl UMHU
CBOMX paboT B paMKax IIKOJIbHOW HAyYHOIPAKTUUECKOI KOH(pEpEeHIINH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JIEATEJBHOCTH
Monayab «Kak ;KWBOTHbIE M PACTEHHUS NMPUCTOCAOTUBAIOTCS (IBOJTIOIUOHHAS IKOJIOTHS)
5-6 kaaccnl (34 yaca)
1. M1 uccaeayem s;kuBble 00bEKTHI (6 4acoB)

CBolicTBa U CTPOSHHUE JKHUBBIX OPTaHU3MOB (CTpPOEHHUE KJIETKH). Bua, 0oco0b — OpraHusM Kak
enuHast cucreMa. Amanrtanuu (mpucnocoOnenus). [loHaTHe roMeocTasa >XKHBOTO OpraHU3MA.
Crioco0Ow1 ero moaaepskanusi. [loHsaTHe BapuaTUBHOCTH MPU3HAKA.

HccnenoBarensckue paboTel «Bce nm  (cuHUIBL, Oenkw, Oepe3bl W T.JI1.) OJUHAKOBBIC?
dotokBecT». OrpaHudeHus: MopQoOJOrHUecCKUX H (usnonornyeckux amanrtanuid. [louemy
OpraHu3Mbl HE CTAHOBATCA OCCKOHEYHO OOJBIIMMH, MaJCHbKHUMH, BCesAHBIM. lIpakTuueckas
pabota «CocTaBisieM KHUT'Y PEKOP/IOB PACTEHUH U AKUBOTHBIX HAIIErO Kpasi».

2. Biusinne okpy:karwouieii cpeibl Ha ’KuBble opranu3msbl (12 yacos)

®dakTophl OKpyXKarmeld cpenbl (abuoTmueckne, OMOTHYECKHE, aHTPONOreHHBIC). [IpumMepsl
abnoTudecknx (haKTOPOB, OKA3BIBAIOIIUX OCHOBHOE BIIHMSHHUE HA JKU3HEICATCIBHOCTH JKUBBIX
OpraHU3MOB: TEMIIEpaTypa, CBET, BIaKHOCTh. [IpakTuueckoe 3anarue «L{Ber u temno» (Kyouku
JIbJIa B3BECUTD, MOJIOKUTH B yamiku [leTpu Ha pasHouBeTHYIO OyMmary, yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObicTpee pacrtasui). [Ipaktuueckoe 3anstue «UTO pacTBOpsieTcss B BOJAE»
(3xcniepuMeHT «OKuaKui 10M»).

[Ipaktuyeckoe 3ansaTue «/Auddysus Bemects B Boae (pacTBOPHI)», «/IBHKEHHE pacTBOPOB IO
nBeTky». [Ipaktuueckoe 3anstue «Jlen miuaBaer B Boje (aiicOepru, 3amMep3aHue BOJOEMOB)».

[TpakTueckoe 3anstue «Jlen mnpu 3amep3aHud pacmmpsercs» (pa3pylleHue KaMHs
(mouBooOpazoBaHue), 3aMep3aHue KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH NPUCIOCOOJIEHUS JKUBBIX OPraHU3MOB K aOMOTHYECKUM (DaKTOpaM.
[TpucniocoOneHnst K OCHOBHBIM aOMOTHYECKUM (PaKTopaM: TeMIepaTypa, BIIaXXHOCTb U CBET.

[Tpaktuueckoe 3anstue «lllyda» (kyOuku ibaa 3aBEpHYTH B pa3HbIM MaTepual, B3BECUTH).

[Tpaktnueckoe 3ansthe «[IurMeHTB» (MOXXKHO pa3[enuTh HAa BaTMaHE KpacUTEIH U3
dbaomacTepoBy.

HpaKTI/I‘{eCKOC 3aHsaTue «Kak )KMBOTHBIE MJ1aBalOT B BOJC» (3KCHepI/IMeHT C HHHeTKOﬁ).

HccnenoBaTenbckue pa6OTLI «BnusHue cBeta (Tenna, BJIA)KHOCTH, COCTaBa HO‘{BBI) Ha paCTCHUA
B CCTCCTBCHHBIX HUJIM UCKYCCTBCHHBIX YCIIOBUSAX» (Ha AOCTYITHOM MaTCpI/IaHC).

3. BzanmopeiicTBHSA KUBBIX OPraHu3MoB (4 yaca)

buotnueckue QaxToppl. 3aKOHOMEPHOCTH PAa3BUTHS  MEXBHJIOBBIX B3aMMOOTHOUICHMH.
KonBomonust (XMITHUK-KEPTBA; Mapa3UT-XO035IMH) OBOJIONUS CTpaTeruil J0ObIBaHUS MHIIH.
ConmanbHocTh. Bunbi-Bcenenusl. [lepeuens pactenuil BpeauTeen.



UccnenoBarenbckas padora «HabmroaeHus 3a B3aMMOOTHOIIIEHUSIMU KUBOTHBIX TTPH JOOBIBAHUHT
UM (KOPMYIIKH IS TITHIL, IS TOPOJCKUX WITH CENTbCKUX KUBOTHBIX ). BeO-kaMepsi».

HccnenoBarenbckas padbora «PacnpocTpaneHre BUIOBCUHAHTPOIIOB B HAIIEH MECTHOCTH.
4. Yesi0BeK B KU3HU PacTeHUl U ;KUBOTHBIX? (6 yacoB)

AmnTpornorennsie ¢paktopsl. [IpaBaa iu, 4To nepBOOBITHBIE JIFOIM KA B TAPMOHHUH C IPUPOAOH.
OpomanHiBaHuE M IPUPYYECHHE KUBOTHBIX M PACTEHHMI. 3a4yeM cracaTh BBIMHUPAOIIME BU[BI,
KaK 3To nenaTh. KynbTypHble pacTeHUs W UX AuKue npeaku. [loyemy BaKHO MX COXpaHSTh.
PaznooOpa3ue KynbTypHBIX pacTEHUH U UX 3HAUCHHUE B )KM3HU venoBeka. KpacHast kHura Baiei
tepputopuu. Ocobo oxpaHseMble TEPPUTOPHH, 3ar0BeTHIUKN Poccun u mupa.

[TpakTrueckas pabota «Pa3HooOpasue KyJlIbTYpHBIX PACTEHUM B BAallIEM PETHOHEY.

UccnenoBatenbckas pabota «BnusiHre aHTpPONOTreHHBIX (PAKTOPOB HA pa3BUTHE PACTEHUU B
ropoJie/HACEIIEHHOM ITYHKTE».

Okckypeusi/mpaktudeckas padora «OOIIT B BameM pernoHe — YHUKAIbHBIE OOBEKTHI
TIPUPOIBDY.

5. OkoJsiornyeckue Humu (6 4acon)

buocdepa — onHa u3 BakHeHmHX 00004eKk 3emiau. UTO Takoe «9KOJIOTHYEeCKHE HHIIN» U KaK
oan Qopmupytorcsa? DopMupoBaHHWE 3HAHWK 1O OHOPA3HOOOPA3UIO IKUZHEHHBIX (opm,
MOBEJICHYCCKUX TIPUCIIOCOOJICHNH, MOoau(UKAIIMOHHAS W3MEHYMBOCTH (Ha 0a30BOM YpOBHE).
PacturenbHbIe COOOIIECTBA U UX THITHL. Pa3BUTHE I CMEHBI PAaCTHTEILHBIX COOOIIECTB.

HccnenoBatenbckue pabOThl «IDKOJIOTHYECKAE HUIIM BOKPYTr TeOs — omucaHue (hakTopoB
OKPYKaIOIIEH Cpeb».

UccnenoBarenbekue paboThl «DeHONIOTHYECKHE HAOTIOICHUS».
Moayab «OCHOBBI pacTeHMEBOICTBA
7-8 kjaccsl (68 yacoB)
1. BBeieHue B pacTeHHEBOACTBO (2 yaca)

Uro-Takoe pacTeHHEBOACTBO: OCHOBHBIE (DaKTOpPbI BbIpallluBaHus pacteHuil. Mcropus pa3BuTHs
arpoxumudeckux 3HaHu# (padboter M.B. Jlomonocoga, 1O. JIubuxa, byccenro, B.B. Jlokyuaesa,
K.A. Tumupszesa, I1.A. KocterueBa, JI.H. [IpsaumnukoBa u ap.). Ilpaktudeckas pabora «bouka
JInOuxay.

2. ArpoTeXHMYeCKHUil IKCIepUMeHT (6 4yacoB)

[TpaBuiia MOCTaHOBKH arposkcnepuMeHToB. [locTaHoBKa 3KCIEPUMEHTOB ¢ pacTeHUsIMH. BriOop
TE€MBbI, COCTaBJIEHHME TMIIOTE3bl, LENU U 3a/ad SKCIEPUMEHTa MO BbIpAIIMBAaHUIO PACTEHHUH B
KOHTposupyemoit cpene. KoHTpomiu, moBTOpHOCTH, IpOBEAeHHE dKcIiepruMenTa. [inannpoBanue
sKcrepuMeHTa. OIeHKa pe3ynbTaToB IKCIEPUMEHTA.



HccnenoBatensckass pabora «®akTopbl, BIMAIOIME HA NpopacTaHue cemsH (pocT
IpopocTKOB)». (OcBOEHHME TEXHOJOIMM KPYIJIOTOAMYHOTO  BBIpALIMBAaHUS  CalaToB U
MHUKPO3€JICHH B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX ycioBusix. COOp yYCTaHOBKM JUIs
BBIPAILMBAHUSA PACTCHUN B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Poaib XuMHYeCKHX 3J1eMEHTOB B MUTAHUU pacTeHuii (20 yacoB)

Bona. PactBop. BreITsikka. AHHMOHBI, KaTHOHBI, 3JEKTponpoBogHOCT U pH pactBopa. Posb
XUMUYECKHUX DJIEMEHTOB B MUTaHUM pacTeHuid. [lomyueHne nuraTeabHbIX BEUIECTB PACTCHUSIMHU.
[TpakTideckass padora «Cxembl MHUTATENBHBIX pPacTBOpOB. Pacder 103 ymoOpeHuWit mis
MUTATEILHBIX PACTBOPOBY». Y IOOpEHUS: OpraHMYeCKHe, MUHEPAJIbHbIC, MUKPOOHOIOTHIECKHE.
Tunsel nuranus pacteHuil. Bo3gymHoe M MuHEpanbHOE (KOPHEBOE) INHMTAHUE PACTEHU.
TpaHCcOPT NMUTATENBHBIX BEHIECTB PACTCHUN: BOCXOASAIIMN U HUCXOIAIIMN TOK. Baxueiimne
KanuitHbie, pocopHbIe U a30THBIE y100peHus, X cBoiicTBa. [IpocThie U cioxHbIe y10OpeHHUs.

[Ipaktuyeckas pabota «llpaBuna cMmemmBanus ynoOpenuit» Ilpaktudeckas pabora «[luranue
pacTeHHI: TEXHOJIOIHsI IPUTOTOBJICHUS TUTATENIBHBIX PACTBOPOB Ul Pa3HBIX KYJIBTYP

Poct u pa3zBuTHe pacTeHMii: Tambl OHTOreHEe3a, (PaKTOPHI, BIUSIONINE HA POCT PacTEHUIl: CBET,
rycTOTa MO0Cal0K, MUTaHHUE, CyOCTpaT.

[IpakTnueckast pabora «MOHUTOPUHT MUHEPATILHOTO MUTAHUS PACTEHUI.

OcoOeHHOCTH NMUTaHMSI PAaCTEHUM a30TOM. A30T M €ro 3HaY€HHE B JKU3HU pacTeHuil. Dopmbl
a3oTa W WX IpeBpameHue B mouBe. Mcrounwkm ¢ocdopa s pacTeHus. 3HauCHHUE
docdopcoaepkammx COSTUHEHU B KIETKe. Poib Makpolspruveckux coequHeHwit pochopa B
JHEpreTuueckoM obOmeHe. BnusHue kanus Ha (¢u3MYECKUWE CBOMCTBA IPOTOIUIA3MbI, Ha
(depMeHThI yriIeBOAOPOAHOr0 OOMeHa, cuHTe3 OenkoB M Ap. Pomb kamus B mojiepkaHuu
MOHHOro OajmaHca B TKaHAX, B IIpoleccax camoperymsiuuu. PerymiaropHas u
CTPYKTYpoOOpa3oBaTenbHasl poJib KalbliusA. YyacTue B OOpa30BaHUM KIETOYHOH CTEHKH,
HOJ/IEP)KaHUM CTPYKTYphl MeMOpaH M pPeryisius MX NPOHULAEMOCTH. 3Hau€HHe MarHus B
MeTaboiau3Me pacTeHMid. MarHuii B cocTaBe XJIOpOQMIUIa, CXOJACTBO XJopopuiuia H
reMorJIoOMHa KakK CBUIETENbCTBO €IMHCTBA opraHuyeckoro mupa. Cepa M €ro OCHOBHbBIE
COCIMHEHUS, WX pOJIb B CTPYKTYPHOW OpraHM3alMU KIETKH, y4acTHe B OKHCIHTEIHHO-
BOCCTAaHOBUTEINIFHBIX peaKknuiax. MukposneMeHTsl. [IpencraBieHnus 0 poju MHKPORIIEMEHTOB B
MeTabonu3me pacteHnid. OCOOEHHOCTH MOCTYIUIEHUS MUKPOAJIEMEHTOB B pacTeHUsl. CUHEPTU3M
U AaHTaroHW3M »DJIEMEHTOB NUTAaHUS pacTeHuil. PacTurenbHas JIUarHOCTUKAa U METOJIbI
UJCHTU(PUKAIIMY HET0CTaTKa/U30BITKA JIEMEHTOB MMUTaHMUS.

[TpakTrueckas pabota «PacTuTenbHas TUarHOCTUKA.

HccnenoBarenbsckas padota «OneHKa COCTOSTHUS KOMHATHBIX PACTEHUM, paCTEHUH Ha IIKOJIbHON
TEPPUTOPUH, YCTAHOBKA MPUYNH MMATOJIOTMYECKUX COCTOSHUN (IIPU HATMYUH ).

HccnenoBarenbsckas pabota «OneHKa BIUSHUS Pa3IUYHbIX 3J€MEHTOB Ha COCTOSIHUE PacTeHUM
(cocTaBiieHHE PA3IUYHBIX TTOJKOPMOK)».

4. Peryasitopbl pocta pactenuii. 3ammra pactenuii (4 yaca)



[Tonsitue o perymsaTopax pocrta pacteHuid. CTHUMYJISTOPBI pocTa — (UTOTOPMOHBI (AyKCHHBI,
ru00epeIINHbl, TUTOKMHUHBI). MHruoutopsl pocra pacrenuii: 1. Ilpupoansie (abcruzoBast
KHCJIOTa ¥ HEKOTOphIe (peHONbHBIC BellecTBa (MKyMapoBas, KOpUYHAs, CATUIMIOBAs K-ThI), 2.
CHUHTEeTHYeCKHEe (MOpPQAaKTHHBI, peTapJaHTbl, Ae(ONMAHTHI, JICCUKAHTBI, TePOHUIIUIBI).
OUTOMOHUTOPUHT U OLIEHKA COCTOSIHUSA pacTeHuil. COBpeMEHHbIE ClIOCOOBI MOHUTOPHHTA.

[Ipaktuyeckas pabora «DUTOMOHHUTOPHHI M OICHKA COCTOSIHHMS pacTteHuil. CoBpeMeHHbIE
CII0COOBI MOHUTOPUHIA.

HccnenoBatensckas pabota «BnusHue rerepoaykCMHa Ha IpopacTaHue (pocT Ha pa3HBIX
CTaJuAX, B pa3HbIX YCJIOBMSX) pPa3MYHBIX pacTeHUI». 3allluTa pacTEeHUH OT BpPEIUTEINICH:
OCHOBBI OMOMETO/1a.

[TpakTuueckas pabota «MHCEKTapuu: paBwUiia M YCIOBUS PA3BEACHMSI MTOJIE3HBIX HACEKOMBIX).

5. Boanasi, mecyaHassi W NOYBEHHasi KYJbTYpPbl, MX INpPHMEHeHHEe B BbIPAIIMBAHHUU
pactenmii. ®u3znosiorus pacrenui (8 yacon)

Bopanasi, mecuaHas W TOYBEHHAs KYyJIbTYpbl, UX MPUMEHEHHE B BbIPAIMBAHUU PACTCHHIA.
[TpoBeneHME BOIBI B KOPHE U CTEOIIC paCTCHUH.

[TpakTnueckass pabora «KopHeBoe maBiieHue». BoIHBIN pexuM pacTeHUil: CTpPOCHHE YCTBHUIL:
dakTopbl, BIMAIOIIME HA WX PACKPBITHE W 3aKpbITHE. 3HAUYEHHWE MEXaHM3Ma peryisiuu
WCIIapEHUs BJIary PAaCTEHUEM.

[lpaktuyeckas pabGora  «lIpuroroBneHue mpenapaTa  YCTBUIl  METOAOM  CIICIKa».
HccnenoBarenbckue paboThl: «BiusHue yciaoBUM colepkaHHUsS pPACTEHMH Ha KOJMYECTBO
ycThuIy. DOTOCHHTE3 — YHHKAJIBHBIA Mpolecc pacTeHHi. TemHOBas W cBeToBas (ha3bl
doTocunTe3a. 3HaUeHUE (HOTOCUHTE3A IS )KUBBIX OPTaHU3MOB.

[IpakTuueckas pabora «DyHKIMOHANbHAS [UArHOCTUKA pAcTeHUH MO aKTUBHOCTH
xjopormiactoBy HMccnenoBarensckas padbora «Omnpenenenue xnopodmima A u b, orenka
(OTOCUHTETUYECKON aKTUBHOCTHU PACTEHHMI M (aKTOPOB, BIMSIONIMX Ha Hee». DakTopsl pocTta
pacteHuii: Bo3nyx u aspauus. [lon3eMHOe NbIXaHWE PACTEHUN: COCTAaB MOYBEHHOIO BO3AYyXa,
razooomeH. ['a3000MeH npu OECTIOYBEHHOM BBIPAIITUBAHUH.

[IpakTuueckas pabora «Aspauus, CO2 u O2. JIpIxaHue pacTeHUI».

[Ipaktuueckas pabora «JlpIxaHue pacTeHUM: OIlEHKAa WHTEHCUBHOCTU JIBIXaHHUS pPacTeHUU U
IIJIOJIOBY.

HccnenoBatenbckue paboThl: «BausHue croco0a BbIpalMBaHus (COCTaBa MUTATENbHOM cMecH,
CXEMBbI BHECEHHMSI) HA POCT U Pa3BUTHUS PA3IUYHBIX PACTCHUI.

6. KyabTypHble pactenusi. CoBpeMeHHbIe acnieKThl ceseknnu (20 yacoB)

Kak uyenoBek crald HCHONB30BATh paCTCHI/I}I? CBs3b pasBUTUA NHUBUWIN3AIUNU 4YCJIOBCKA U
OJOMallTHUBaHUW A paCTCHHf/'I. I[OMCCTI/IKaLII/IH. I[I/ICKYCCI/ISI ((I[OMCCTI/IKaL[I/IH, BCC JIM PACTCHUSA U
JKUBOTHBIC, KOTOPBIC KUBYT PAAOM C YCIIOBCKOM UM OI[OMaIJ_IHI/IBaIOTC}I? MOXHO U CUYUTATh



TapakaHa OJIOMAalllHEHHBIM UBOTHBIM?» HacneacTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA HUBBIX OPTaHU3MOB. MI3MeHUMBOCTh. BHUIbI U3MEHUHUBOCTD.

[IpakTnueckass pabora «MoaudukaluoHHAs HW3MEHYUBOCTb (JIUCThS, HMIOJKH C OJHOTO
JIepeBa)».

I'en — MaTepuanbHbI HOCUTEIb HACIEACTBEHHOCTH U M3MEHUYMBOCTU. HyKIIEMHOBBIE KHCIOTHI.
Jloxanu3zanus reHeTMueckoro Marepuana B kietke. [enenue. Penmukanus JIHK. OcnoBHast
norMa MousieKynsapHoi Omonoruu. Tpanckpunims. Tpancmsums. Myranun. [Ipaktuyeckas
pabota «I'eH — HHCTPYKIHMA 10 COOPKE KIETKH (Ha Oucepe Ml KOHCTPYKTOPE)».

[IpakTrueckas pabora «Mytamus Ha OyTepOpose (J1r000i 00BEKT U3 MpeAbIAYIIEH padoThI, T1Ie
W3MEHEHUE MHCTPYKITUH MPUBEICT K M3MEHEHHUIO BHEIIHETO BUJIA O0OBEKTA)Y.

DddekT OyThUTOUHOTO TOPJIBIIIKA U TeHETHYECKOe pazHooOpasue. Uto Takoe reHbank? 3auem
COXpaHSTh TeHETUYECKHe pecypchl pacTeHuid? OCHOBHBIE CIIOCOOBI COXPAHEHUS T€HETUYECKHX
pecypcoB pacteHuit (ex situ u in situ). 3Hauenue padot H./M. BaBunoBa. 3ak0oH TOMOJIOTHUECKUX
panoB. LleHTpel npoucxoxaeHus KyiapTypHbIx pactenuil H.M. Basunosa u I1.M. XKykosckoro.
[Ipaktuyeckas pabora mo rpymmam «OTKyna Ha HaUX CTOJAaxX (PYKTH/OBOIIH/3IIAKMIY.
OcHoBHble MeToabl cenekiuu. [ nOpuamsamms. Dopmbr oTOopa. OCHOBHBIE HAINPaBICHUS
CEJICKIIMH: YIy4IIeHHE YpPOKaMHOCTH, YCTOMYMBOCTH K OHOTUYECKUM U aOMOTHUYECKUM
dakTopam.

[IpakTnueckas padbora «BslpamuBaeM ropox. Kak npoBectu ckpeliuBaHue y ropoxan.

Ecte mu xu3Hb B mpoOupke? BHoOTeXHOMOTHS KyIbTYypHBIX pacTeHHid. MccienoBarenbckas
pabora «BplpammBaHue pacTeHUl B TPOOUpPKE» (MOKHO BOCIIOIB30BATHCS Pe3yIbTaTaMH
OPEIbIAYIINX SKCIEPUMEHTOB 10 COCTaBJIIEHUIO MHUTATENIbHBIX PACTBOPOB Ui pacTteHuit). Kak
4eJI0BEK MOXKET MoauduiupoBats pacteHus? ['eHetmueckoe pemakrupoBaHue. CoBpeMeHHBIE
MOAXOAbI U JOCTUIKEHUS] TEHETUYECKOTO PEAAKTUPOBAHUSA PACTCHUM.

I[MpakTudeckas pabora «I'eHOMHbIC HOXKHHIIBI (MoAenupoBanue padbotsl cucrembl CRISP-Cas).
7. PacturenbHas npoaykuusi. (8 yacos)

Hamzemusie u momzemuble opranbl pacteHuil. [loGer M BHUIOM3MEHEHHBIM MOOET pacTeHUH.
CnocoObl pa3MHOXXeHUs pacTeHui. IloHsTne o kadecTBe NPOAYKTOB mnuTaHus. IIpoOiemsl
KOHKYPEHIIUH OTEYECTBEHHBIX IPOAYKTOB NMUTAaHUSA C MUMIOPTHBIMHU. JIOrMCTHKa JOCTaBKH M
CpescTBa COXpPaHEHUS ITPOTYKTOB TUTAHUS.

[IpakTuueckas padora «lIpenensno nomycrtumeie koHueHTpauuu (IIIK) u meToasl koHTposs
0€30MacHOCTH PaCTUTENbHBIX IPOAYKTOB MUTAHUSD. MHUKPO3€IeHb: 0JI€3HOCTh U TEXHOJIOTHSL.

UccnenoBatenbckas padota «OreHKa Ka4ecTBa BRIPAIICHHOW MUKPO3eJIeHn» (MO0 CBOSsI, THOO
U3  MarasuHa). XUMHYECKMH  aHaiu3  OpoAyKuuu. OCHOBBI  CHEKTPO(OTOMETPHH.
[ToTenmmometpusi. XpomaTtorpadus.

[TpakTnueckass padora «MeTOIbl OIEHKA KadeCTBa PACTUTEIBHON MPOMYKIIUU: XpaHECHUE H
COXPaHHOCTh MUTATEIHHBIX BEHIECTBY (110 JOCTYITHOMY 00OPY/IOBAHHIO).



UccnenoBarenbckas padora «Onpenenenue ButamMmuHa C METOJIOM OOpaTHOrO TUTPOBAHUS B
II0IaX Ha pa3HOM CpoKe (crmoco0e) XpaHSHHUSI.

Monayab «buorexnosaorus» 7-8 kiaaccnl (68 yacon)
1. buorexnosorus (4 yaca)

[TonsTHe OMOTEXHOJOTHH. 3a4eM YeNOBEKY OMOTEXHOJOTMH, B YEM HX MPEUMYIIECTBO Tepes
XMUMHYECKUM  CHHTE30M. OCHOBHBIE  OHMOOOBEKTHI ~ OMOTEXHOJIOTHH:  IPOMBIIIJICHHBIC
MHUKpPOOPTaHU3MBI, KICTKM M TKAaHH PACTCHUH, >KUBOTHBIX W 4YEJOBEKa, OMOKATaIN3aTOPHI.
[IpakTrueckas pabora «[IpuMepbl mpuUMeHEHHS OMOJIOTMYECKUX OOBEKTOB B TBOCH JKU3HH».
Ceippe 171 OMOCHHTE3a M OLIEHKa €ro OWoJorm4eckoil HeHHOCTH. OCHOBHBIE HCTOYHUKHU
yriaepoaa, aszora, ¢ocdopa, MHKpoIIeMEeHTOB. lccienoBaHne HOBBIX HCTOYHUKOB CHIPHS
(BKJIFOUAst BOIIPOCHI €T0 MPeIBApPUTENbHOM 00paboTKH), pa3paboTKa HOBBIX MUTATENBHBIX CPEJ, B
TOM YHCJIE BKIIIOYAIOIINX OMOCTUMYJISTOPHI U JPYTUe SJIEMEHTHI YIPaBICHUS U ONTUMHU3AIUH
nporeccoB OMOCHHTE3a. MeTOIbl ONTUMHU3AIUH TUTATEIBHBIX CPE.

2. Muxkpo6uoJiorus (12 yacon)

[Toso’xeHre IPOKapUOTOB B CUCTEME OpraHudeckoro mupa. CtpoeHrne OakTepHagbHOW KIIETKU.
Knaccudpukanus Oaktepuit. Mopdomorus Oaktepuid. I[IpocTbie ©  CIOXHBIE METOIBI
oKkpammBaHusi Oakrepuil. @usnosiorus OAaKTEpuil: MUTAaHUE, JbIXaHUE, POCT U Pa3MHOXKEHHUE.
3HAKOMCTBO C JOMEHOM Apxen (IKCTpeMO(MUIBLHOCTh, OCOOCHHOCTH CTPOCHUS KIICTKH).
Jlabopatopnass pabora «®DukcupoBaHHBIe npenapatsl Oakrepuil. Omnpenenenue (HOPMBI
IPEVIOKEHHBIX ~ KYJIbTYp MHKPOOPTaHM3MOB, HCHOJb3ysd IPOCTOM METOA  OKpacKu»
JlaGopatopHas pabota «OrmpeneneHue THUNA KJIETOYHOH CTEHKM METOJOM OKpALIMBaHUA I10
I'pamy» (1pu HaIU4KUK peakTHUBOB). MOJOYHOKUCIIOE U cUpTOBOE OposkeHne. PoToTpodHbIe U
xeMoTpodHble Oakrepun. KuHeTHueckoe ommMcaHue mpolecca pocTa MHKPOOPTaHU3MOB.
OKCcrnoHeHIManbHasg Mojieb pocTa. KuHeTrnka rubenu MUKpOOpraHu3MOB.

JlaGoparopHass pabota «IIpUroToBieHHE MNPHKU3HEHHBIX MPENapaToB MOJOYHOKHCIBIX
Oaxtepuit». Ilarorennsie 6akrepun. UymMHas majgodyka ¥ 4yepHas CMepTb, OOTYNIN3M, CTOJOHSK,
TyOepkyine3. ctopust 60pbs0bI ¢ 6akTepraTbHBIMU UHPEKITUAMU.

JlaGopatopHass pabota «IloceB cmbiBa ¢ pyk Ha yvamku Ilerpu». JlabopatopHas paboTa
«Bpiaenenne yucToil KyabTypbl OakTepuil. MeTon pa3BeaeHunit. MeTo HCTOIIAIOMIErO ITPUXay.

JlaGopatopHasi pabora «Mopdonornyeckass XapakTepUCTUKA BbIIECICHHOM YHUCTOW KYJIbTYpHI:
XapaKTepUCTHKa KOJOHUH, (hopma OakTepuid, TUI KIETOUYHOW CTEeHKW». BoitHa OeCKOHEYHOCTH:
QHTUOMOTHKU MpOTUB Oakrepuil. MexaHU3Mbl JE€HCTBUH aHTUOMOTHUKOB. MexkieTouHas
KOMMYHUKaIus 6akrepuii. YyBCTBO KBOpyMma.

JlaGopatopHasi pabora «CpaBHEHHE POCTa MHKPOOPTaHM3MOB Ha damike 0e3 M C100aBICHHS
anTuouoTukoB» MccnenoBatenbckas pabora «llomck MHKpOOPraHM3MOB — OO0JIaJAIOLINX
AQHTarOHUCTHYECKON aKTUBHOCThIO». llpuMenenue Oakrepuii uenoBexkoMm. Kunermueckoe
onucaHue OMOCHMHTE3a MPOAYKTOB MUKpPOOpPTraHW3MaMH. bakTepuu, KOTOpble MOTYT pasjararb
IUTACTHK.



UccnenoBarenbckass pabota «BbigeneHne MOJIOYHOKUCIIBIX OaKTepuid, WCCICIOBAaHUE WX
AKTUBHOCTHY.

Mukpoopranuzmel B arpoOMOTeXHOJIOTMU. VICKyCCTBEHHBIE accOLMallMd  PAacTeHUH ¢
MHUKpoopranuzMamu. MccrnenoBarenbckass pabora «Bbinenenue Oakrtepuil MOJE3HBIX  JUIS
pacTeHU».

3. DykapHOTHYeCKHEe OPraHu3Mbl B OHMOTEXHOJOTrMH (IJIeCHEBbIe TPUObI, APOMKKH,
Bojaopoc.n) (12 yacos)

[TnecHeBble TpuObI MPOTYLIEHTHl OMOJOIMUYECKH aKTHBHBIX BemlecTB. OOmIas XapakTepUCTUKA
IpOACKEH  caxapoMmuueToB.  McTopus ~ UCHONB30BaHUANPOXCGKEH B TPaJAULUOHHOU
OnoTexHONOrMU. TEeXHONOrMM BUHOJECIUS U XJIEOONEUEHUS,CIICUATU3UPOBAHHBIE  PaChl
nposxoxei. Metabonusm aposokeld. Peakius cnmproBoro Oposkenus. JlaGopatopnas pabGota
«IToacuer knerok npoxxen B kamepe ['opsieBay.

JlaboparopHas pabora «OO0HapyKEHUE MPOTYKTOB CIIUPTOBOTO OPOKCHHSI: STHIIOBOTO CIIUPTA H
YTIJIEKHUCIIOTO Ta3ay.

[TonydyeHne BTOPUYHBIX META0OIHMTOB B JAPOXOKax. JpoixoKM Kak MPOIYHEHTHl OMOTOILIHB.
[Tonyuenue ueneBblx OenkoB B Apoxokax. OCOOEHHOCTHM BEreTaTMUBHOTO M IOJOBOIO
PAaSMHOXCHUA Y IIpO)K)KCfI, S3HAYCHUEC M3YUCHUSIA MUTO3a W LUTOKMHE3A I ONTUMH3ALUU
MponecCoOB KYJIbTHBUPOBAHUA JAPOXIKCBBIX IITAMMOB, IMOHUMAHHA IIPUYUH IMATOTCHHOCTHU
JIpOXOKeH W TpuOOB, MOWCKAa MUNICHEH (YHTHIMIOB M pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
npenaparos.

JlabopaTtopHas pabota «HabmroaeHue pa3sMHOKEHHS APOHOKEBBIX KIIETOK.
[TpakTrueckas pabota «Ilonydyenue TBopora u kedrpa Ha OCHOBE MOJIOYHOKUCIIBIX OaKTEpUii».

HpaKTI/I‘{eCKaﬂ pa60Ta «OCHOBHEBIE BUJbI KBaCa HW HUX XapaKTCPpUCTUKA» ((I[pO)K)KI/I n
MOJIOYHOKHUCJIBIC 6aKTepI/II/I, MNPUMCHACMBIC UIA IIPOU3BOACTBA KBACay.

[Tpaktnyeckas pabora «CpaBHUTENbHBIN aHATIN3 PA3BUTUS APOXKEH B a3pOOHBIX U aHA3POOHBIX
YCIOBUSAX).

[TpakTuyeckas pabora «MeToabl OLEHKH CBOMCTB XJeOomekapHBIX Ipoxokeil. OcobeHHocTH
NPUMEHEHHs MTPECCOBAHHBIX, CYLICHBIX U MHCTAHTHBIX Ipoxokeil». MccnenoBarenbckas pabora
«BrusHMe (U3NKO-XUMHUECKUX (PAKTOPOB HAa KadeCTBO OHMOTEXHOJOTMYECKOW IPOTYKIIHU
(xBac, kedup, celp, X1e0 u

Ip.)».
Bonopociu — mepcrieKTHBHBIN 00BEKT IS IPOU3BOJICTBA OEJKa U YTICBOIOB.

buorexHomornueckme METOABI OYMCTKH TBEPABIX, XUJAKHUX OTXOOOB U F33006pa3HBIX O0TXO0I0B
IMPOU3BOACTB. CrounkIe BOJbI. CXeMBl OYHCTKH. BI/IO(I)I/IJIBTPLI, AOPOTCHKHU, MCTAHTCHKH,
OKCUTCHKHU. AKTUBHEIN U U BXOJAIIUEC B HCT'O MUKPOOPIraHU3MBIL. Hcnons3oBaHue BOI[OpOCJ'ICfI
B OYHCTKE CTOYHBIX BO.



UccnenoBarenbckass pabota «BnusHue (U3UMKO-XMMHYECKHUX (DAKTOPOB HA POCT BOAOPOCIH
(Chlorella vulgaris)».

4. Hacneacreennasi unopmanus (8 yacon)

HacnencTtBeHHOCTh M M3BMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB. MI3MEHUHBOCTSD.
Bunsl m3zmenunBoctb. Ilpaktuyeckas pabora «MonaupukaluoHHas H3MEHUUBOCTb (JIUCTbS,
UTOJIKKW C OJHOro JepeBa)». ['eH — MaTepualbHBIi HOCHUTENb HACIEICTBEHHOCTH H
n3MeHuuBOoCTU. HykiienHoBble KHMCHIOTHI. Jlokanu3anusi reHETMUEeCKOro MaTepuana B KIIETKE.
Henenne xnerok. Perumkamus JHK. OcHoBHag gorma MONEKYJIspHOW — OMOJIOTHH.
Tpanckpumnuus. Tpancmsauus. Myrtamun. [Ipaktndyeckas padora «I'eH — HHCTPYKIHS 1O cOOpKe
KIeTKk (Ha Oucepe win KOHCTpykTOope)». [lpaktuueckas padora «Myramust Ha OyrepOpose
(J1r0601 00BEKT U3 ImpeabLayIel paboThl, I'/le U3MEHEHNE HHCTPYKIMU IPUBEAET K U3MEHEHUIO
BHEIITHETO BUIa OOBEKTA)».

5. BupycoJiorus. (6 yacoB)

[Tono>xxeHne BUPYCOB B cucteMe opraHudeckoro mupa. CTpykTypa M XMMHYECKHUH COCTaB
BupycoB. Kiaccuduxamms supycoB. Pempomykuums BupycoB. IIpocMOTp JOKYMEHTAIBHOTO
¢mwieMa o Bupycax. Bupycel - B030yauTenn WHQPEKIMOHHBIX Oose3Held. OHKOBHUPYCHI
bakrepuodaru: crpoenue, cBoicTBa, IPUMEHEHHE.

[TpakTideckas padbota. «MeToJ pa3BeICHU

[Ipaktuyeckas paborta. «TutpoBanme OakrepuodaroBy. buomormueckme metoabl GOpHOBI €
BHUpYyCaMH.

6. 'ennasi MH:KeHepUs1 U OMOTEXHOJIOTHH. (8 YacoB)
OcHoBbI TeHHOM nHXXeHepun. BekTopa. Cnenuduueckue hepMeHThl OaKTepui.

[Tpaktuyeckas pabota «DHIOOHYyKJIEa3bl pecTpukuuu (pabora ¢  HYKICOTHAHBIMU
[OCJIEI0BATENbHOCTAMU Ha Oymare)». buorexHomoruum nmpoaykiuu OenkoB B OaKTepHAIbHBIX
KynbTypax. JlocTikeHus reHHON uHkeHepun u OwnotexHosiorun. CRISPR/Cas — cucrema
a/IalITUBHOT'O UMMYHHTETa OakTepuit 1 apxeil.

[Tpaktnyeckas pabota «l'ennsie HoxxHUIBI - CRISPR/Cas (MonenupoBanue Ha 6ymare)» I'MO.
Metone! nonyuenuss 'MO. Urpa-nuckyccus «Boiurpaii rpant Ha cozganue I'MO».

7. BUOTEXHOJI0TMHU B ;KUBOTHOBO/ICTBE (8 yacoB)

JloMecTuKkanuss OCHOBHBIC JIOMAaIlTHUE JKUBOTHBIC; COBPEMEHHBIE OKCIIEPUMEHTaX IIO0
JIOMECTUKAIIMH KUBOTHBIX (JIMCUIA, HOPKA U JP. — IKCIEPUMEHTHI HAyYHOUW IIKOJIBI aKaJeMHKa
BensieBa). [luckyccus «JloMecTukanus, Bce JId paCTCHUS U )KUBOTHBIC, KOTOPHIE )KUBYT PSIAOM C
YEeNIOBEKOM MM  OJIOMAlIHUBalOTCI? MOXKHO JM CUMTaTh TapakaHa OJOMAalTHEHHBIM
KUBOTHBIM?». COBpEMEHHBIE METOABl B JKUBOTHOBOJACTBE: TpPAHCIUIAHTALUS SMOPHOHOB,
XUMEpHbBIE J>KHBOTHBIC, KJIOHUpoBaHWe. IIpakTuueckas pabora «MeTonuKka KIOHUPOBAHHS
(momenupoBanne Ha Oymare). OCHOBHBIE OOJ€3HM KHBOTHBIX H POJb MaTOTCHHBIX
MHUKpPOOPTaHU3MOB M TIApa3WTOB B Pa3BUTHHU 3a00JICBAHWUN JIOMAIIHUX XUBOTHBIX U OCHOBHBIX
Mepax OOpbOBI ¢ HHMH; POJb IOJIE3HBIX MHKPOCUMOHMOHTOB B OpraHWU3ME IKHBOTHBIX.



[TonoxuTenpbHOE BU MOOOYHOE (OTPHUIATEIHHOE) BO3ACHCTBUH aHTHOMOTHKOB HA OPraHWU3M B
X04€ JICHCHUA JKHMBOTHBLIX; MNCIW U 3aJa4d BCTCPUHAPHUU. buorexnonorus KOPMOBBIX
Ipernaparos.

[Ipaktuyeckas pabora «CocTaBieHHE palOHA MUTAHUS >KUBOTHOTO, PacyeT pacxol0oB Ha
cogepxkanue». MccnenoBarensckas padoTa «OLeHKa KauecTBa MOJIOYHOM MTPOAYKLIUI.

8. buorexnomorun B pacrenueBoictse (10 gyacon)

OcHoBHBIe MeTOAbl cenekiuu. [ mopuamsamms. Dopmbl oTO0opa. OCHOBHBIC HAINPaBICHHUS
CCNICKIIMU: YIYYIICHHE YPOXKAHHOCTH, YCTOHYMBOCTH K OHOTHYECKUM U aOMOTHYECKHM
dakTopam.

[TpakTrueckas pabota «BsipamuBaeM ropox. Kak mpoBecTu cKpemnBaHue y ropoxan.

OcHOBHBIE TOAXONbI CENEeKIMU U OUOTEXHOJIOTUU KYJIbTYpPHBIX pacreHui, ['mOpuanzanms,
OTJIaJIeHHas TUOpUAM3AIMs, MCKYCCTBEHHBIM OTOOp, reTepo3uc, TpaHcpopMmallus, MyTareHes,
reHeThu4YecKkoe peraktupoBanue). Mcropus cenexkuuun B Poccum u mMupe, ucTtopusi pa3BUTHUS
BaXHEHIIIUX COPTOB KyJIbTYpPHBIX pacTeHui. Kak uenoBek MoxeT MOAUGUIIMPOBATh pacTeHus?
I'ennas uHxeHepus pacTeHuil: UTO Takoe reHeTHYecKas WH)KEHEpHUs pacTeHHi. TpaHCreHHbIe
pactenusi. Metoapl momydeHus. OOpa3oBaHue OmyxoJield y pacTeHHid. ArpoOakTephaibHas
tparcopmarus: Ti-rorasmuael. [ersr T-JIHK. MonekynsipHO-TEHETHYECKHE MEXaHH3MBI
TpaHcopmanuu. I'eHeTmueckoe pepakTupoBaHue. CoOBpeMEHHbIE MOAXOABI M JOCTHUIKEHUS
TEHETUYECKOTO penakTupoBanusi pactenuil. [lpaktuueckas pabota «['€HOMHBIE HOMXKHUIIBI
(MonenupoBanue pabotsl cructembl CRISP-Cas). Ecth u %u3Hb B nipobOupke? BroTexHOIOTHS
KYJIbTYPHBIX PACTEHUH.

HccnenoBatenbckas pabora «BelpamyBaHue pacTeHUil B MpoOUpPKe (MOKHO BOCIOJIB30BAaThCS
pe3yabTaTaMHi MPEAbIIYHIMX SKCIIEPUMEHTOB IO COCTABJICHUIO IHMTATEIBHBIX PACTBOPOB JUIA
pacTeHui)».

Mopayab «Moseky/asipHble 0CHOBBI (puznosioruu u gpapmakonorumw» 9 kiace
(68 uacoB)
1. ®usnonornyeckasi xumus. (20 yacos)

Beenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AxtuBHble GopmBbl KHCTOpOIa, HX
MOJy4YEeHUE, HeuTpanu3auus. MakKpOodJeMeHTsl: NPOLEHT COAEpKaHUA B  OPraHU3ME,
BBHITIONHSIEMasT (YHKIMsS, colep)kaHue B Mpoaykrax nutaHusa. Ca2+ - cBA3bIBaKOIIME OETKH,
JACTIOHUPOBAHUE KaJIbIIHA, PEryJIAdnuda YPOBHSA KaJbIUA B OPraHU3ME. TOPMOHBI ITOYCK. Mg —
CTpoeHHE XJIOpo(riia, €ro akTHBAIMs COJHEYHOW HHEprueil. MUKpOIJIEeMEHTH: B KaKHX
MOJIEKYJIaxX COJepXaTcs, BbIIONHSAEeMas QYHKIUS, COAEpXKaHHEe B NPOAYKTaX MHUTAHUS.
[TocnencTBusi TEepeO3UPOBKH MHUKpPOIJIEMEHTaMU. Fe — ycBaWBaemble THIBI COCTUHEHUN
Kene3a. ['eMonpoTenHbl, TeMOLIMAHUH, HTUTOXPOMBI. Cu — YCBOEHHE U TpaHCOpT meau. benkw,
cogepxkamme Menb. llatomormueckue cunapoMbl MeHke u  BuiibCOoHa, CBsI3aHHBIE C
MeTabomu3mMoM Menu. TOKCcHYHBIE dJeMeHThl [lepuoandeckoil cucCTEeMBI A OpraHu3Ma.
Bnusinne HEegocTaTka MaKpO U MUKPODJIEMEHTOB HA KUBBIE OPraHU3MBI.



HCCJ’IGI[OB&TGJ'IBCK&?I pa60Ta «KonnuecTBeHHas OIICHKAa COACPXKAHUA MHUKPOIJIEMCHTOB HIIH
BUTAMHWHOB B IMHUIICBBIX MPOAYKTAX

Kuppl. 3aboneBaHus UelIOBEKa, CBSA3aHHBIE C HAPYHICHUSIMH JKUPOBOTO  OOMEHa.
Jucnunuaemun. YrieBoabl. 3a00ieBaHMs YeIOBEKa, CBA3aHHBIC C HAPYLIICHUSAMHU YTIIEBOIHOTO
obmena. Caxapueii muaber. benku. Crpoenue. 3aboyieBaHHs YelOBEKa, CBS3aHHBIC C
HapylHICHUsIMH OekoBoro oomena. @ynkuuu 0enkoB. @epmenTsl. Mexanus3m aeiictBus. Kiaccsl
¢depmentatuBHbIX peakunii. Kopepmentsl. [Ipaktuueckoe 3anstie «KauecTBeHHbIE peaKkIUy Ha
opranuueckue Mosiekynb». [IpakTuueckoe 3anstue «JleHarypauus 0enKoB»

[TpakTueckoe 3anatue «3yuyeHne akTHBHOCTH aMHJIA3bI».

BuramuHbl xupopacTBOopuMBIe, BoaopacTBopuMble. IIpeBpalieHre BUTAMMHOB B aKTHUBHBIE
dopmbl  kopepmeHTOB. ABUTaMUHO3BI. (OCHOBHBIE THNBI METAaOOJIMYECKUX  PEAKIHM.
brosHeprernueckue npoueccsl.

I'muxomus. Huxn Kpebca. Ilenbp mnepenoca »snekTpoHOB. OKHUCIEHHUE KUPHBIX KHUCIOT.
Karabamm3m  ammuokucnor. ['mrokoneoreHe3. CuHTE3  yriieBOJOB, OEJIKOB,  KHPOB.
Merabonurnueckue 3aboneBanus. [Ipaktudeckoe 3ausTue «Pemenue 3amaq Ha SHEPreTHUSCKUAN
00OMEHY.

Knerka. [lonsatue memOpansl. @yHkuuu MemOpan. Buapl Tpancnopra B kieTky. MemOpaHHbIe
opranou isl. 3a00JIeBaHUS CBSI3aHHBIE C HAapyIIEHHEM PabOThl MEMOpPaHHBIX OpTaHel, OOIe3HH
HAKOIUIEHUS. TUIbI KOHTAKTOB MEX]ly KI€TKaMH. 3HaUEHUE MEXKIECTOUYHOW KOMMYHHUKAIIUU JJIs1
310poBbs opranusma. [Ipaktuueckoe 3ansatue «/{uanus (kiaerouka tpayoe)».

SAnpo. YpoBHM ymakoBKU XpoMaTHHA. XpOMOCOMHBIE TeppuTopuu. HememOpaHHbIE OPraHOU/IbI.
2. MoaekyJasipuasi 6uojiorus. (20 yacon)

OCHOBHBIE BE€XM pa3BUTUS MOJIEKYJsIpHOH Ouonoruu. HyknenHoBble KucIOTBL. OCHOBHBIE
IIPUHIUIIBI CTPOEHUS.

[TpakTuueckas pabora «Boiaenenne JIHK n3 6ananay.
[Tpaktnyeckas padora «Monens JTHK-opurammy.

[Tpaktnueckass pabora «Omnpenenenne kadectBa mnpenaparoB JIHK ¢ momombio
cnekTpodoToMeTpun» (MpU HATUUUU 00OpyHoBaHMs). MaTpuuHble CHHTE3bl. Perumkanus —
OCHOBA KJIETOYHOTO JeseHus. [IpuHInmne! pernmkanum.

[IpakTuueckas padota «PemmkaTuBHast MainHa (UTpa-a1eMOHCTPALIHS ).

[TpakTnueckast padora «IILIP (Monens amrundukanus Ha 6ymare)». Myranuu. Uto BbI3bIBaET
n3meHenus B crpoernu JJHK. [Ipuanmns! penapaunu. Tpanckpunnms.

[IpakTuueckas pabora «Cuiia mpoMoTOpay.
I'eneTnueckuii Kox

HpaKTI/ILIeCKaSI pa60Ta «Penrenue 3aga4 Ha TEHETUYECKUM KO Tpchnﬂum{.



[TpakTrueckas padota «DONAUHT OCITKOBY.

Opranuzanusa reHoma BHpPYcOB I[IpOTHBOBUpYCHBIE CpelICTBA, MEXaHU3MBI HX JIEHCTBUSL.
Opranu3zanus reioMa 6akrepuii AHTHOAKTepHallbHbIE MTPEenapaThl.

HccnenoBarensckas padota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranu3zanys reHoMa 3ykapuot ['eHOMHOe pelakTUpOBaHUE.

[TpakTideckas pabora «PaboTa B COBPEeMEHHBIX reHeTHUECKUX 0a3ax maHHbIX. [IpoBenenue In
silico ananu3a nmocsenoBaTeIbHOCTEH TEHOBY.

3. ®apmakoJiorus (28 yacon)

[Tonstue o nexkapctBax. [IpuHIMIIBI TOAXOJa K IOUCKY HOBBIX JIGKAPCTBEHHBIX CPEJICTB.
CkpunuHr M ero Mertonsl. McciemoBarenbckass paboTra «IKCIEPUMEHTHI IO ONPEACICHUIO
TOKCUYHOCTH BellecTB Ha apremuausix». Ilytu Bemenuss JIC. dapmakokuHeTHKa
JICKapCTBEHHBIX BemiecTB. BcaceiBanme (abcopOrusi) nexapctB. OCHOBHBIE MEXaHU3MBI
BCachlBaHMs. TpaHCHOPT JIEKapCTBEHHBIX BemecTB. [eHbl u Oenku 1mepBod  (a3sl
ouorpancopmanuu. IlyTu BeIBeleHUs JIEKAPCTB M3 OpPraHu3Ma. DKCKpelus M AIMMHHALINSA.
I'ensl u O6enku BTOpOH (hasbl OuoTpanchopmanmu. PapmakoguHamuka. [J1aBHOe U 1MOOOYHOE,
pe30pOTMBHOE M MECTHOE, TMpsMoe, HempsMoe | pediaekTopHoe naelcTBUe. Bunsl
B3auMojieicTBusl  JiekapcTB. CHHEPru3M W aHTaroHW3M IIPU COBMECTHOM JEHCTBUHU
JIEKapCTBEHHBIX BELIECTB, HUX PA3HOBUAHOCTH. TpaHCMEMOpaHHBI CHUTHAJIMHT. THUIBI
KJIETOYHBIX PELENTOPOB. MeMOpaHHbIE: HMOHHbBIE KaHAJIbI, KATAJIUTUYECKUE U CONIpsKEeHHbIE ¢ G-
OenkaMM; BHYTPHUKJIETOYHBIE: IUTOIJIA3MaTUYECKHE U  siepHble. MeXaHu3Mbl JIMTaH]-
peuentopHoro B3auMoAcicTBUA. CeleKTUBHOCTh (M30MpPATENbHOCTh) JIEUCTBHS, CBS3b
«XUMHUYEcKas CTPYyKTypa — (hapMakoJIOTHU4YecKasi akKTUBHOCTh BellecTBy. PapMaKoIOrH4ecKon
MOJYJIILIMA CUHANTHYECKON XOJUHEPTrUYecKo nepenadn. MoseKyaspHbI MEXaHU3M JIEHCTBUS
u  (apmakonoruyeckue  cBoiicTBa  MXOJIMHOOJIOKATOPOB,  TAHIIMOOJIOKATOPOB U
KypapenonoOHbIX cpenctB. PapMakosioruyeckas peryisilus akTUBHOCTH aJpeHeprHyecKoro
CHHamca. AJPEHOMUMETHKH, aJpeHOOJIOKATOphl, CHUMIATOIMTUKU. [IpakTHueckas pabota
«BnusHue agpeHanvHa Ha Cep/ICUHbIE COKpAIIeHUs (POTPaMMHOE 00ECTICUeHUE).

MosnekynsipHast papMaKoIOrHsi aHTHAJUIEPTUYECKUX CPEACTB. [ MICTaMUHOBBIE PeLlENTOPBI: THIIBI,
MoJieKyJsipHass opranuzanus. CraOuiau3aTopsl MeMOpaH TYYHBIX KIETOK: MOJIEKYJISPHBIN
MEXaHU3M JAEHCTBUS, OCOOEHHOCTH KJIMHUYECKOTO MPUMEHEHHS, TOUKU MPHIOKEHUS EeUCTBUS
MHTMOUTOPOB JIMIUJHBIX MEAUAaTOpoB. MexaHu3M JeHCTBUS M NpPHUMEHEHHE IIpernaparos,
CTUMYJHMPYIOIIMX  TPOLECChl  HMMYHHUTETA. ®dapMakoioruueckas — XapakTepHUCTHUKa
MHTEPJCHKUHOB: TOJTY4YeHHE, MEXaHU3M JeicTBus, nmpuMeHeHue. OCHOBbI NMAaTO(PU3NOIOTUU
octpodazoBoro OTBETA, Meauanus BOCHAJICHUS. MonekynsipHbIii MEXAHU3M
IIPOTUBOBOCTIAJIUTENIEHOTO NecTBUS TJIIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
IIPOTUBOBOCIIAJIUTENBHBIX CPECTB.

HpaKTI/IquKaSI pa60Ta «l'ucronoruyeckue ImpenapaThbl HMMyHHOf/'I CUCTCMBI».

[lonsiTMe © Hapko3e W HApPKO3HBIX Ipenaparax. KIleTOWHBIA W HEPBHBIM  HApKO3.
®dapmMakoJIOruyecKkas  XapakTEpUCTHMKAa  OTACIBHBIX  IPYII  HAapKO3HBIX  CPEICTB.
ITocenoBaTenbHOCTh AEUCTBUS HA LIEHTPAIBHYIO CUCTEMY.



[TpakTrueckas padota«l HCTONOTHYECKHE TTpenapaThl HEPBHOW CHCTEMBIY.

®dusnonornueckuii coH; (asbl cHa. Bunbl Hapymennii cHa [loHsATHE 0 METMKAMEHTO3HOM CHE U
CHOTBOPHBIX mperapatax (TUIMHOTHKAX). MOJEKyJIspHble acleKThl Houmumeniuu. OnuaTHbIe
perenTopsl, WX THUMBL OHKE(PATWHBI W SHAOPGUHBI - DHJIOTCHHBIC JIMTAHABI OIHMATHBIX
perenTopoB. AHTHUIICHXOTHYECKOE JEHCTBUE, BIHMSHUE HA (DYHKIHIO SKCTpamupaMuIHON
CUCTEMBI, SMOIIMOHATLHYIO cdepy, pPBOTHBIH IICHTpP, apTEepPHATBLHOE IaBJICHHE, IEHTP
TepMOperyisauui. MONeKyJIapHble MEXaHU3Mbl JEHCTBHUS HEUPOJICNITHKOB, BIIMSHUE Ha
nohaMUHOBBIE, CEPOTOHHMHOBBIC, AIPEHO- W THCTAMHUHOBBIC PEIENTOPhl, MX JICHCTBHE Ha
KJICTOYHBbIC MEMOpaHbl, Ha JCTIOHMPOBAHHME TKAHEBHIX MOHOAMHUHOB. [loTeHIMaN3aBUCHUMBIC
HaTPUEBbIC KaHAIbl KaK MHIICHH JEHCTBHS MECTHBIX aHECTETHKOB. CriocoObl MHTHOMpPOBAHUS
MOTEHITMAI-3aBUCUMBIX HATPHUEBBIX KaHAJIOB MECTHBIMHU aHECTETHKAMH.

[Ipaktuyeckas pabora «Kapra skcrpeccun 10paMHUHOBBIX M CEPOTOHHHOBBIX PEIENTOPOB B
Mo3re Mblieity. MccenenoBarenbekas padora «lloBeneHueckre TecThl Ha ppiOKax Danio rario.
Caetno-teMHast kamepa». MccnenoBarenbsckas padota «lloBenenueckue Tectsl Ha ppidkax Danio
rario. OTkpeIToe ToJiey. MccienoBarensckas pabora «IloBeneHdyeckue TecThl Ha peiOkax Danio
rario. CTaitHOE IOBEICHHEY.

Moayab «MoJiekyJasipHbIe OCHOBBI ceJieKunm» 9 kiacce (68 yaca)
1. MonekynsapHas 6uonorus. (20 4acoB)

OcHOBHbIE BEXM pa3BUTUA MOJEKYJIsipHOW Ouosiornu. HyknenmHoBble KHCIOTBHL. OCHOBHbBIE
IIPUHIUIIBI CTPOCHUS.

[Ipaktuueckas pabora «Bwinenenue JJHK u3 6ananay. [Ipaktuueckas padora «Mogens JIHK-
OpUTaAMU».

[TpakTnueckast pabora «Omnpenenenue kadectBa mnpemaparoB JHK ¢ nomomibro
criekTpodoTomMeTpun» (TIpU HAIMYUK 00OpyHOBaHMs). MartpuuHble CHHTE3bl. Perummkanus —
OCHOBA KJIETOYHOTO JeseHud. [[puHIunmne! pernmkanum.

[IpakTuueckas padota «PermmkaTuBHast MainHa (UTpa-IeMOHCTPALIHS ).
[Ipaktuueckas padota «I11IP (Mogens ammundukamnus Ha Oymare)y».

Myranuu. Yro BbI3biBaeT n3MeHenus B crpoenuu JHK. [Ipuniuns! penapanuu. Tpanckpunuus.
[TpakTrueckas padota «Cuna npomoropay. ['eHeTnueckuii Ko.

IIpakTryeckas pabota «Pemenue 3a1a4 Ha reHeTHUecKuil koa» TpaHcasaus.
[IpakTuyeckas pabora «DoIAUHT OEIKOBY.

Opranuzanus reHomMa BHpPYcoB I[IpoTHBOBUpYCHBIE CpelICTBAa, MEXaHU3Mbl HMX JIEHWCTBUA.
Opranuzanus reioMa 6akrepuit AHTHOAaKTepHallbHbIE MTPenapaThl.

UccnenoBarenbckas pabora «PacnpocTpaneHne aHTHOMOTHKOPE3UCTEHTHBIX OaKTepHii»

Opranu3zanys reHoMa 3ykapuot ['eHoMHOe pelakTUpOBaHHeE.



[TpakTuueckas pabora «PaboTa B coBpeMEHHBIX TeHeTHUeCKnX 0a3ax maHHbIX. [IpoBenenue In
silico aHanmm3a mocnea0BaTeIbHOCTEH TEHOBY.

2. MoJiekyJIsspHble OCHOBBI reHeTHKH (20 4acoB)

IIpeamer reneruku. Kparkas ucropust pa3BUTHS IPEICTABICHUS O HACleICTBEHHOCTU. OT reHa
K MPU3HAKY: KaK packpacuTh KoTa. Yto Takoe npusHak? [lyTe OoT rena no npusHaka. Myranuu.
Annenu. 1'erepo3urorsl 1 TOMO3UIOThL. JIOMUHAaHTHBIE M PELECCUBHBIE ajuienu. PosieBas urpa
«Annenuy». HccnemoBatenbckuii mpoekT MyrtareHHbIe (GakTopbl. ['€HBI CTPOSIT OpraHU3M.
BriroueHrne W BBIKITIOYEHHE OONbIIOro Habopa reHoB. Kak KJIETKH MOHMUMAIOT, KaKUE TeHBI
nolbkHBl pabotarh. PoneBas urpa «Cyne0a knetkw». [enwl-nepeximouartenu. [Ipaktudeckoe
3a/1aHue «AJITOPUTMBI ISl KIETOK». JMCKpeTHOE Hacjae0BaHue NMPU3HAKOB. 3aKoHbl MeHnens:
OJIMH TeH — oJuH mpu3Hak. Cxema ckpeniuBaHUs. 3aKOH €JUHO00pasusi TMOPUAOB IEPBOTO
MTOKOJICHHUS.

[TpakTrdeckoe 3amanue «EnuHOOOpa3re MepBOro MOKOJICHUS». 3aKOH paCIICIICHUS MPU3HAKa
BO BTOPOM ITOKOJICHUH.

[IpakTnueckoe 3amanne «PacuiermieHne BO BTOPOM MOKOJEeHUM». MccnenoBaTesbCKuid IPOEKT
«3akonsbl I'. MeHnzens B 3KCIEPUMEHTEY.

3akoHbl MeEHJeNsl: HECKOJIbKO TEHOB - HECKOJIBKO IMPU3HAKOB. JIMTHOPUIHOE CKpEIIMBAHHE.
HesaBucumoe pacxoxaeHue XpOMOCOM.

[Ipaktnueckoe 3amanue «Pemetka [lennera». CuerieHHoe HacienoBaHue. B3aumopeiicTue
TEHOB. AJUIEIIBHOE U HEAJUIEIBHOE.

[Ipaktuueckoe 3ansatue «B3aumonelcTBHs TEHOB (MOJETUPOBAHUE CHUHTE3a W TPAHCIOPTA
NUIMeHTa B KJIeTKy)» Onpenenenue nosa. [lonoBeie xpomocomsl. Camipl U caMku. BiousiHue
(bakTOpOB OKpYyKaroIlel cpebl. XpOMOCOMHOE ompeieneHue noua. I1ogoBbie XpoMOCOMBI.

[Ipaktuueckoe 3amanue «HacnemoBanwme, cuemieHHoe ¢ mojgom». [IpoOiema AOMOTHUTENHHOM
X-XpOMOCOMBI Y KCHIIHH. TpexXBETHbIE KOIIKH.

3. MoJjekyJIsipHbIe OCHOBBI ceJieKunu (28 yacoB)

I'ensl B nomymsanusax: BeJUKOe paBHoBecue. ITomymsanus. YacToTsl BCTpeYaeMOCTH NPU3HAKA U
aisens. YpaBHenue Xapau-BaitnOepra.

[TpakTuyeckoe 3amanue «YHacToTsl ajuieneld, reHOTHNOB U (QeHOTHINOBY». MccienoBarenbckuii
NPOEKT «AHAJIN3 T€HETUYECKON CTPYKTYPhI MOMYJIALNHU (Ha OCHOBE 3aKoHa Xapau-Baitubepra)y.

[Torynsiuy MEHSIOTCS: YUCIEHHOCTb, MUTpalMs W BbIOOp cymnpyra. DakTopbl, KOTOpHIE
BBIBOJAT MONYJISIIMIO M3 paBHOBecHst Xapau-BaitnOepra. YucnenHocts nomynsiuu. PoneBas
urpa «9ddext ocHoBarens». Ponesas urpa «3¢ddext 6yTbuiouHoro ropaisiikay. Jpeid reHos.
Myrauuu. HecnydaiiHoe ckpemuBanue. M3onsauus. llonymdamuum MeEHSIOTCS: €CTECTBEHHBIN
oTOOp. MexaHu3M JeWCTBUA €CTeCTBEHHOro otbopa. JIBmxymmii otbop. PoneBas wurpa
«EcrecTBeHHBI 0TOOpP». MoaudukaunoHHas U3MEHYMBOCTh. CTaTHCTUYECKHE OCOOEHHOCTHU
MonupukanronHo u3MeHuuBocTH. MccnenoBarensckue  pabotsl  «MonudukanroHHas
W3MEHYMBOCTh pACTEHUWHM B Tpeaelax Ballero MecTa JKUTENbCTBa». HacienoBanue



KOJIMYECTBEHHBIX Npu3HaKkoB. KonnuecTBeHHsle npu3Haku. CpenoBas N3MEHYUBOCTh NIPU3HAKA.
Koadduiment nacnegyemoctu npusHaka. OtBer Ha 0TOOp. [TOWICK TEHOB KOJIMYECTBEHHBIX
npusHakoB. OnHoHykieoTuaHble BapuaHTbl reHoB. JIHK-uun. IlomHoreHomHbIN aHamu3
acconmanuid. «Omb» Haa reHomoM. Iloctrenomuas spa. OOparHas reHeTuka. «OMHKCHBIE
uccnenoBanus. [Iporeom, merabomom.

[IpakTyeckoe 3aganue «ATpoHOMBI». JloMecTHKaMs U HEHTPBI TEHETHYECKOTO pa3HooOpa3usl.
Ilouckn pacTeHUMH € «XOPOLIMMK)» IpU3HAKAMH U 4YesloBeKa. L[eHTpbl TIeHeTHYecKoro
pazHooOpa3usi. Hukomaii VBanoBuu BaBmioB. Cenexkums. KoMOuWHanwoHHass W TUOpHaIHAS
cenekuus. ['ereposuc.

HpaKTI/I‘-IeCKOC 3aJaHuc «"oMoJIOTHYeCKHe pAAbI HaCHGI[CTBeHHOﬁ U3MCHYHUBOCTH.

CoxpaHuTh M H3y4YUThb TEHBI, YTOOBl MEHATh Oynymee. Kak NpaBUIBHO XpaHUTHh T'€HBIL.
Kosekum reHeTH4ecKuX pecypcoB pacTeHU. [IpakTHKyM W/WiIM MCCIIeIOBAaTENIbCKUN TPOEKT
«MeTozpl KyJIbTHBHPOBAHUS in VItro JJIsl COXpaHEHHsI TeHETUYECKUX PECYPCOB PACTEHUH U IS
YCKOpPEHHOM cenekuum». ['eHeTnueckne NEeHTphl B Halllel cTpaHe. I’ e 3aHMMaroTcs reHeTUKOU U
TEHOMUKOM JJIs1 HYXJ CEJIbCKOTO X031 CTBa.

INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHHS KYPCA BHEYPOUHOM JEATEJIBHOCTH

3aHaTusa B paMKax IporpaMmMbl HalpaBJICHbI Ha oOecrieueHue JOCTHXXCHHUA INKOJIbHUKaMH
CICAYIOUX JUIYHOCTHBIX, MCTAITPCAMETHLIX U IPCIMETHBIX O6p330BaTCJII>HI)IX PE3YIbTATOB.

JIn4yHOCTHBIC PE3YyJIbTAThI:

B C(bepe I'paXXaaHCKOI'O BOCIIUTAHUA: TOTOBHOCTD K KOHCTPYKTHBHOﬁ COBMECTHOM ACATCIIBHOCTH
IIpru  BbIITOJIHCHHUU HCCIIEAOBAaHUM U IIPOCKTOB, CTPEMJICHUC K B3aUMOIIOHUMAHHUIKO U
B3aMOIIOMOIIIH.

B cepe marpuoTrueckoro BOCOUTAHUS: OTHOIIEHUE K OMOJIOTMH KaK K BaKHOM COCTaBIISIOLIECH
KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ POCCUHCKUX M COBETCKHUX YUYEHBIX B Ppa3BUTHE MHPOBOU
OMOJIOrNYeCKON HAYKH.

B cq)epe AYXOBHO-HPAaBCTBCHHOTO BOCIIUTAHUS: TOTOBHOCTh OLICHUBATH NMOBCACHUEC U MOCTYIKH
C IIO3WIHUU HPABCTBCHHBIX HOPM U HOPM 3KOJIOTHYECKOM KYJIbTYpPbI; TIOHUMAaHUEC 3HAYUMOCTU
HPABCTBCHHOI'O aCIICKTa ACATCIBHOCTH YCJIOBCKA B MCIUIINHE U O1oI0THH.

B cdepe scrernueckoro BoCHUTaHMS: MOHMMaHWE pOJM OuoNOrMM B (POpMUPOBAHUM
ACTETUYECKOM KYJIbTYphl JMUYHOCTH.

B cdepe dusnueckoro Bocnuranus, GopMHUpPOBaHUS KYJIbTYPHI 3A0POBbS U HMOIMOHAIBHOTO
051aronoTy4rsi: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO M YCTAaHOBKA Ha 3J0POBBIN
o0pa3 Ku3HU (310pOBOE MHUTAHHE, COOJIIOJCHHE TUTMEHWYECKHX TpPaBWI U HOPM,
cOaaHCUPOBAaHHBIM PEXUM 3aHATHM U OTAbIXa, peryispHas ¢uU3NYecKas aKTUBHOCTD);
OCO3HAHME TIOCIEACTBUM M HENpUSATHE BPEIHBbIX MpPHUBBIUEK (YMOTpeOJeHHe aIKorous,
HapKOTHUKOB, KypeHHE) U HMHBIX (GopM Bpena sl (PU3UUYECKOrO0 U IMCUXUYECKOIO 3/I0pOBBS;
coOuo/ieHre MpaBuUil O€30MaCHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOro IOBEICHHS B



MPUPOTHON cpene; cHOpMUPOBAHHOCTh HaBbIKAa pPEeIICKCUU, YIPABICHHE COOCTBEHHBIM
SMOLOUOHAJIBHBIM COCTOSAHUEM.

B cdepe TpynoBoro BocnuTanus: akTUBHOE Y4acTHE B PEIICHUU NMPAKTUYECKHUX 3a/1a4 (B paMKax
CEeMbH, IIKOJIbI, TOpoja, Kpasi) OMOJOTMYECKON M SKOJOTUYECKON HAIpPaBICHHOCTU, UHTEPEC K
MPAKTUIECKOMY H3yYSHHIO IPOECCHil, CBSI3aHHBIX C OMOJIOTHEH.

B cdepe sxomornyeckoro BOCIIUTAHUS: OPUEHTAIMS Ha NMPUMEHEHHE OMOJIOTMYECKHX 3HAHUM
IpU PELICHUH 3aJad B OOJIACTH OKPY)KAIOLIEH Cpelbl; OCO3HAHHE 3KOJIOTMYECKUX NpoOjIeM U
nyTeil MX peIIeHUs; TOTOBHOCTh K YYAaCTUIO B MPAKTUYECKOH NEATETBHOCTH HKOJIOTHYECKOU
HaIpaBJICHHOCTH.

B cdepe noHnmaHus HEHHOCTH HAYYHOTO MO3HAHHS: OPUEHTALMS HA COBPEMEHHYIO CHCTEMY
HAYYHBIX TIPEACTABICHUH 00 OCHOBHBIX OHOJIOTHYECKUX 3aKOHOMEPHOCTSAX, B3aWMOCBS3SX
YeJ0BEeKa C MPUPOJHOM M COLMAIBHOW CpeAoH; MOHMMAaHWE PO OMOJOTMYECKOW HayKd B
(OopMUPOBAHUN HAYYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYYHOH JII0003HATENbHOCTH, UHTEpECa K
OMOJIOTUYECKON HayKe, HABBIKOB MCCIIEA0BATEIbCKOM 1eATEeIHbHOCTH.

B cdepe apanranum k M3MEHAIOMKUMCS YCIIOBUSM COLIMAIBHOM U MPUPOAHOM Cpe/ibl: aJleKBaTHAs
OLICHKa M3MEHSIOLMXCA YCIOBUM; NPUHATUE peUIeHUs (MHIUMBUIYyalbHOE, B TpyIIE) B
U3MEHSIOIINXCSl YCJIOBUAX HA OCHOBaHUHM aHajn3a OMOoJIOrM4ecKoil nH(popMaluy; IIaHUPOBaHHUE
JecTBUI B HOBOM CUTYyallMM HA OCHOBAaHUM 3HAHUI OMOJIOIrMUECKUX 3aKOHOMEPHOCTEH.

MertanpeameTHbIE PE3YIbTAThI:

B cdepe oBnameHus yHHBEpcadbHBIMH YYEOHBIMH TO3HABATEIBHBIMH JCHCTBHSIMH: ba3oBbie
JIOTUYECKHUE JEUCTBUS:

* BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OMOIOTHYECKIX OOBEKTOB (SIBICHUN);

* YCTaHABJIMBATh CYLIECTBEHHBIH NMPU3HAK KJIacCU(UKAUN OUOJOTUYECKUX OOBEKTOB (SBICHHIH,
MIPOLIECCOB), OCHOBAHUS /J1s1 000OILIECHUS U CPaBHEHUSI, KPUTEPUH ITPOBOJUMOIO aHAJIN3a;

* ¢ y4€TOM IPEI0KEHHONW OMOIOrHYeCcKOM 3aa4y BBISABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B paccMaTpuBaeMbIX (akTax M HaOMIONEHUsX; TMpeiaraTb KPUTEPUU JUISL BBISABICHMS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

* BBIBJIATH JeUIMTHI MHOOpMAIUK, TaHHBIX, HEOOXOIUMBIX ISl PEIICHUS MOCTaBJICHHOU
3a/1a4u;

* BBIABIATH NPUUYMHHO-CIIEJCTBEHHBIE CBS3M NpPU H3YYEHUH OMOJOTHYECKMX SBICHUHA U
IIPOLIECCOB; JIENATh BBIBOJIBI C HCIIOJIB30BAHUEM JENYKTUBHBIX U MHIAYKTUBHBIX YMO3aKIHOUEHNH,
YMO3aKJIIOUEeHUN M0 aHaJIOruH, (GOPMYIHpPOBATh TUIIOTE3BI O B3AaUMOCBSI3AX;

* CaMOCTOSITEJILHO BBIOMpATh CMOCOO pelleHus: yueOHON OMOOrHuecKoi 3ajauu (CpaBHHUBATH
HECKOJIbKO BAPHAHTOB pEIIEeHUs, BHIOMpATh Hanbosiee MOAXOAAUIMNA ¢ YYETOM CaMOCTOSITENEHO
BbIJIETICHHBIX KPUTEPHUEB).

bazoBrie ncciegoBaTenbcKkyue ASHCTBUS:

¢ UCII0JIB30BATH BOIIPOCHI KaK HCCIIe0BaTEIbCKUM HHCTPYMCHT INIO3HAHU,



* (opMynupoBaTh BOMPOCHL, (UKCHUPYIOIIME pa3pbhlB MEXKIY pealbHbIM U KeJIaTeIbHbIM
COCTOSTHUEM CHUTYAIINH, 00bEKTa, U CAMOCTOATEIHLHO YCTAHABIMBATH UCKOMOE U JIaHHOE;

* (opMupoBaTh THNOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXKICHHM, apryMEHTHPOBATh CBOIO
MO3UIINI0, MHEHUE;

* TMPOBOJUTH II0 CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHYy HaONIOJCHHE, HECIOKHBIH
OMONOTMYECKUH HKCIIEPUMEHT, HEeOOJbIIOE HCCIEeOBAaHHE IO YCTAHOBICHHUIO OCOOCHHOCTEH
Ouosornyeckoro oobeKTa (Iporecca) U3y4eHus,

¢ IPUYHUHHO-CICACTBCHHBIX CBsI3el M 3aBHCHUMOCTEN OMOJOIrHYECKUX 00HEKTOB MCKIY CO6OI>1;

¢ OOC€HHBATb Ha HIPHUMCHUMOCTE U AOOCTOBECPHOCTH I/IH(l)OpMaI_[I/IIO, IMOJIYYCHHYIO B XO/€
HaGJ’IIOI[CHI/IH H OKCIICPUMCHTA,;

* CaMOCTOSITCNIBHO (DOpPMYJIHpPOBaTh OOOOIIECHUS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOIO
HAOJIFOICHUS, DKCIICPUMEHTa, BIIAJICTh WHCTPYMEHTAMH OLICHKH JIOCTOBEPHOCTH IOJIy4EHHBIX
BBIBOJIOB M 00OOILEHNI;

¢ IPOIrHO3UPOBATHL BO3MOIKHOC JanpHelIee pPa3BHUTHC OHOJIOTHYECKUX npoueCCoB MU HX
MOCJICACTBHUSA B aHAJIOTUYHBIX WJIN CXOJHBIX CUTYAllUAX, d TAKIKC BBIIBUT'ATh MPCAIIOJIOKCHUS 00
HX PA3BUTHU B HOBLIX YCJIOBHUAX U KOHTCKCTAX.

Pa6ota ¢ nuadopmanueii:

* MPUMEHSTHh pA3JIUYHBIE METO/Abl, WHCTPYMEHThl M 3alpochl IpU I[OUCKE U OTOOpe
Ouoornyeckoil MHPOPMAIIUU WK JAHHBIX U3 UCTOYHUKOB C YUETOM MPEIOKEHHON ydeOHOU
OMoJIOrnYecKon 3a1a4u;

* BbIOMpaTh, AaHATU3UPOBATH, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH OHOJIOTMYECKYIO
MH(OPMALIHIO PA3INYHBIX BUAOB U (OPM IpeACTaBICHNUS;

* HaXOJIUTh CXOJHBIC APTyMEHTHI (IMTOATBEPKAAIOIIUE UITM OMTPOBEPTaIOIINe OJIHY U TY Ke UJIEH0,
BEPCHI0) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

* CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY NpPEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATH pellaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, JAHarpaMMaMy, UHOW rpaduxoi u
UX KOMOHMHAIIUSIMHU;

* OILIGHMBATh HAJEKHOCTh OMOJOTMYECKOW HHPOpPMAIMM IO KPUTEPHSIM, MPEII0KEHHBIM
YUUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

* 3alIOMMHATh U CHUCTEMAaTH3UPOBATh Ouosornyeckyro HHpopmanuio. B chepe opnagenus
YHHUBEPCATHHBIMHI YI€OHBIMH KOMMYHHUKATUBHBIMU JIEHCTBHSIMA

OO0wieHue:

* BOCIIPMHUMATh M (OPMYIHUPOBATH CYXKACHHUS, BBIPAKATh SMOLUHU B IPOLECCE BBIIOIHEHUS
NPaKTUYECKHUX U JTa00OPaTOPHBIX padoT;

¢ BbIpA’XKaThb ce0s (CBOIO TOYKY 3peHI/I$I) B YCTHBIX U IMCbMCHHBIX TCKCTAX;



* pacno3HaBaTh HeBepOaJbHbIE CPEACTBA OOIIEHUS, IOHUMATh 3HAYEHUE COLIMAIbHBIX 3HAKOB,
3HATh W PACIO3HABATh MPEINOCHUTKA KOH(IMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI, BECTH
IIEPETOBOPBL;

* NIOHMMaTh HAMEPEHUs JAPYIHX, MPOSBIATH YBAKUTEIHHOE OTHOIICHHE K COOCCETHHKY M B
KOPPEKTHOH (popme hOopMyIHPOBATH CBOU BO3PAKECHHUS;

* B XOJe Jauajora W/WIW JUCKYCCHU 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CyXaaeMoil
OMOJOTUYECKON TEMBI M BBICKA3bIBAThH UJICH, HAIICJICHHBIC HAa PEIICHHE OMOIIOTHYECKOM 3a1auu 1
noJyiep)kaHue OJ1aroenaTeIbHOCTH OOLICHNUS;

* COIOCTABJIATH CBOM CYXKIEHHUS C CYKISHHUSMH JIPYTUX YYaCTHUKOB Juajora, oOHapyKHBaTh
pa3IM4Ms U CXOJACTBO MO3UIIUH;

® HY6J'II/I‘1HO MMPEACTABIIATH PE3YJILTAThI BBIIIOJIHEHHOI'O OMOJOrHYECKOI0 OIBITa (BKCHepI/IMeHTa,
HCCIICOOBAaHUs, HpOGKTa);

¢* CaMOCTOATCIIbBHO BH6I/Ip8.TB (1)OpM8.T BBICTYIJICHUSA C y‘léTOM 3ala4 IMpC3CHTAlUU U
0COOEHHOCTEN AyAUTOPUH U B COOTBETCTBHUU C HUM COCTABJISITH YCTHBIC U TMCbMCEHHBIC TCKCTHI C
HCII0JIb30BAHUEM UJIIOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHas 1eATeIbHOCTh (COTPYAHHYECTBO):

* MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIWBUIYaTbHOW pabOTHl mpu
pelIeHNH KOHKPETHOW OMOIOTUYECKOM MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS
IPYHHOBBIX POPM B3aUMOAEHUCTBUS MIPH PEIICHUN TOCTABICHHON yueOHOU 3aauu;

* MPUHUMATH IIeJIb COBMECTHOH JIESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS 1O €&
JOCTHKCHUIO: PACIpeNesisiTh pOJIM, JIOTOBapUBAaThCs, OOCYKAATh MPOLECC M  Pe3yibTaT
COBMECTHOM paboTBhI;

®* YMCTb O606H_IaTB MHCHHS HCCKOJIbKHUX J'IIO,Z[CI\/’I, MMPOABJIATL TOTOBHOCTb PYKOBOJAUTD, BBIIIOJIHATD
MOpYy4YCHUs, TOAUUHATHCA,

* IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW paboThI, OMpPENeNATh CBOIO pOJib (C  y4ETOM
OPEANOYTEeHU U BO3MOXHOCTEH BCEX YYAaCTHMKOB B3aMMOJICHCTBHSA), paclpeaessaTh 3ajlauu
MEX/y YJeHaMH KOMaHJbl, y4aCcTBOBaTh B IPYIIOBBIX (hopMax paboThl (0OCykIeHHs, OOMEH
MHEHHSMHU, MO3TOBbIE IITYPMBI U UHBIE);

¢ BBIIOJHATH CBOIO YacCTb pa6OTLI, AOCTUT'aTh KAYECTBCHHOI'O pE3yjibTaTa II0O CBOCEMY
HAITpaBJICHUIO U KOOPAUHHUPOBATH CBOU JICHCTBHUS C APYIrUMH YJICHAMHU KOMAaH/bI;

¢ OINCHHMBATHL Ka4C€CTBO CBOCIO BKJIaJga B O6H.[PII>1 MNPOAYKT 1O KPpUTCPUAM, CAMOCTOATCIBHO
C(I)OpMYJ'II/IpOBaHHLIM Y4aCTHUKaMU BSaHMOHeﬁCTBHH; CpaBHHUBATL PE3YJIbTATBI C HUCXOTHOM
3aJadeid M BKJIAJ KaXXJIOro 4ieHa KOMaHAbl B JOCTH:KEHUE PE3yIbTATOB, PA3ACIATDH C(bepy
OTBCTCTBCHHOCTHU U IPOABJIATL TOTOBHOCTH K MPCAOCTABJICHUTIO OoTuéTa nepen rpynnoﬁ;

* OBIIAACTh CHUCTEMOI YHUBCPCAJIbHBIX KOMMYHHKATHUBHBIX HeﬁCTBHﬁ, KOTOpasda obecnieunBaeT
C(I)OpMI/IpOBaHHOCTB COLIMAJIbHBIX HAaBBIKOB M SMOLMOHAILHOIO HHTEJIEKTa IIKOJBHHKOB. B
C(I)epe OBJIaZICHUS YHHUBCPCAIIbHBIMU yLIC6HBIMI/I PEryIIATUBHBIMUA JCUCTBUSIMU:



Camoopranu3zanusi:

¢ BBIABJIATH HpO6JICMBI 1 pCHICHUA B XHU3HCHHBIX H y‘IG6HBIX CUTyalusax, HCIOJIb3y:
OMOJIOTUYECKHE 3HaHUA,

* OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAaX MPUHATHUS pPElIeHUN (MHAMBHAYaIbHOE, IPUHATHE
pellieHus B TpyMIie, IPUHITHE PEIIEHUH TPYIIOoii);

* CaMOCTOSITENIFHO COCTAaBJISATh AITOPUTM pEIIEeHUs 3aJayMl (WM €ro 4acTh), BBIOMpPATh CIIOCO0
pemieHuss yueOHOM OMONIOrMuYecKoil 3agauu ¢ Y4ETOM HMMEIOIIUXCS PECYpPCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh MpeJiaraéMble BApUaHThI PEIICHU;

* COCTaBIIAITh IUIAH JCWCTBUH (TUIaH peanu3aluyd HaMEUEHHOTO aJrOpuTMa peIIeHUs),
KOPPEKTHPOBATh TPEJIOKCHHBIN alIrOpUTM C YYETOM TIOIYYCHHUS HOBBIX OHOJOTHYECKUX
3HaHWI 00 U3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

* IenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a perieHne. CaMOKOHTPOIb (peduiekcust):
* BIIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAINH U pe(IICKCHH;
* IaBaTh aJICKBATHYIO OIICHKY CHUTYAIlMH U TIpejIaraTh TUIaH e€ N3MEHEHHS;

* YUYHUTHIBATh KOHTEKCT U TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUU
yueOHOM OMOJIOTUYECKON 3a/1a4d, aJalTHPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSITEIILCTBAM;

* OOBSICHATH MPHUYMHBI JOCTHXKEHUS (HEJOCTHKEHHS) PE3yJIbTaTOB JEATEIbHOCTH, [1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOAUTH MO3UTUBHOE B MPOU3OIIEIIICH CUTYAIINH;

®* BHOCUTb KOPPCKTHUBBI B JACATCIBHOCTL Ha OCHOBC HOBLIX O6CTOHT€J’IBCTB, HN3MCHHUBIIHNXC
CHTyaHHﬁ, YCTAHOBJICHHBIX OI_I_II/I6OI(, BO3HHKIIIHNX pr,HHOCTGﬁ;

* OLIEHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBHUSM.

OMOIMOHAIBHBIA UHTEIIEKT:

* pa3nuy4ath, HA3bIBaTh U yNPABIATh COOCTBEHHBIMU AMOLIUSAMHU U IMOLUSAMU APYTHUX;

* BBISIBJISITh U QHAJIM3UPOBATH MIPUYMHBI SMOIIHIA;

* CTaBUTH ce0s HA MECTO JPYroro 4eaoBeKka, HOHUMaTh MOTUBBI U HAMEPEHUSI IPyroro;
* peryaupoBaTh cioco0 BhIpaKEHUS SMOLIUH.

* [Ipunsitue ceds u 1pyrux;

* OCO3HAaHHO OTHOCHUTHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

* IPU3HABATh CBOE MPABO HA OIMIMOKY U TaKOE K€ MPaBo JAPYroro;

* OTKPBITOCTb ce0€ U IPYTUM;

¢ OCO3HABAaTb HCBO3MOXHOCTb KOHTPOJIHUPOBATH BCE BOKpPYT;



* OBJAJETh CHUCTEMOM YHHUBEpPCAIbHBIX YUEOHBIX pEryISATUBHBIX JEHCTBHIl, KOTOpas
obOecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPCHHSISI MO3UIUS
JUYHOCTHU), M IKU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBiieHUs CcOOOM, CamMOJUCIMILIUHEI,
YCTOMYMUBOTO MMOBEJICHHUS ).

[TpenMeTHBIC Pe3yabTaThl OCBOCHHUS TPOTPAMMBI
B no3naBaTenbHOM (MHTEIUIEKTyalIbHOM) cdepe:

— NPUOOpPETEeHHE OIbITA HUCHOJIb30BAHUSA METOJOB OMOJOIMYECKOW HAyKH C LEIbI0 H3Yy4eHHs
Ouosornyeckux OOBEKTOB, SBICHUH U IIPOLECCOB: HAONIOJEHUE, OMNMCAaHUE, MPOBEJCHHE
HECJIOKHBIX OMOJIOTMUYECKUX OIBITOB M 3KCIIEPUMEHTOB, B TOM YHCIE C HCIOJIb30BaHUEM
AHAJIOTOBBIX U IU(POBBIX OMOIOTUYECKUX TPHOOPOB U MHCTPYMEHTOB;

— (opMHUpOBaHHE YMEHUS HMHTETPHUPOBATH OMOJIIOTMYECKHE 3HAHHS CO 3HAHUSMH U3 JPYTUX
yueOHBIX peaMeTOB ((DU3UKH, XUMHUH, Freorpaduu, UCTOPUU, OOIIECTBO3HAHUS U T. 11.);

- q)OpMI/IpOBaHI/IC YMCHI/Iﬁ peuiaTtb y‘Ie6HHe 3aJa4uu OHOJIOTUYECKOT0 COACPIKaHUs, BBIABJIATDH
MMPUYIUHHO-CJICACTBCHHLIC CBA3U, IIPOBOJNTL KaUYCCTBCHHBIC H KOJIMYCCTBCHHBIC PACUCThI, ACJIaTh
BbIBOJbI HA OCHOBAHHWHU IMOJIYYCHHBIX PC3YJIbTATOB,

- q)OpMI/IpOBaHI/IC YMCHUA IIJIAaHUPOBATH yqe6Hoe HCCJIICAOBAaHUC HUJIKM IIPOCKTHYIO pa60Ty C
yueToM MOCTaBJICHHOMN 1IE/U: q)OpMy.HI/IpOBaTL HpO6JI€My, THUIIOTE3y U CTaBUThb 3aJavu
HUCCICI0BaHUsI, BI)I6I/IpaTI) aJIcKBaTHO IIOCTABIICHHON IeIH METOJBI, AC€JIaTb BBIBOJbI IIO
pe3yjibTaTaM UCCICAOBAHWA UIIN HpOGKTHOfI JACATCIBHOCTH,

— ¢opMupoBaHHE HHTEpeca K YIIYOJIEHHI0O OWMOJOTHMYeCKUX 3HaHui (mpeanpoduibHas
NOJArOTOBKA W TPO(ecCHOHANbHAs OpPUEHTAIMs) W BBIOOPY OMOJIIOTMM Kak MPOQHIEHOTO
npeIMeTa Ha CTYIEHU CpPEAHEro IOJHOro oOpa3oBaHMs Juisl Oynyuiedl mpogeccrHoHanbHON
NeSITeTbHOCTH, B 00JIaCTH OWOJIOTHH, MEIHWIMHBI, SKOJIOTUH, TICHXOJOTHH, BETEpUHApPHUH,
CEIBbCKOT0 XO35HMCTBA;

— BIJIQZICHHME HaBbIKaMH paboThl ¢ UH(POpPMallMEl ECTEeCTBEHHO-HAYYHOIO COJAEpKaHMUs,
IPEJICTaBICHHON B pa3HOW (opme (B BHAE TEKCTa, TAOJIMYHBIX JAaHHBIX, CXeM, IpauKOB,
auarpamm, Mojened, H300pakeHui), KPUTUYECKOro aHaiau3a HH(OpMalud U OLEHKH €€
JIOCTOBEPHOCTH;

— yMEHUE MHTETPUPOBATh OMOJIOTMUECKHE 3HAHUS CO 3HAHUAMH JIPYTUX y4eOHBIX MPEIMETOB;
WHTEpPEC K YrayOJeHWI0 OMOJIOTMYECKUX 3HAHWK W BBIOOPY OHMOJIOTMM Kak MTPOQHIBHOTO
npeaIMeTa Ha YpOBHE CpeaHero obmiero oOpaszoBanHus A Oyaymiedl mpodeccruoHaIbHON
JESTENIbHOCTH B 00J1aCTH OMOJIOTHH, METUIIUHBI, SKOJIOTHH, BETEPHUHAPUH, CETLCKOTO X035ICTBA,
MUIIEBON MPOMBIIUIEHHOCTH, ICUXOJIOTHH, UICKYCCTBA, CIOPTA - UMETh YETKUE IIPEICTABICHUS O
MaTePUATHUCTUUECKOMN CYIIIHOCTH T€HOMOB KUBBIX OPIaHU3MOB U PETYISIUIO UX PAOOTHI,

— 3HaHUE OCHOBHBIX (PaKTOPOB OKPYKAIOLIEH Cpe/ibl, BIUSIONIMX Ha pa3BUTHE U CYIIECTBOBAHHE
KHUBBIX OPraHU3MOB, aJJaNTalui K (pakTopam OKpyXKarolei cpebl;

— 3HAaHUC OCHOBHBIX ITOJXO0J0B 6I/IOTCXHOHOFI/II/I, HCIIOJIb30BaHUS €€ JOCTHKECHUN B COBpeMCHHOI\/'I
JKHM3HHM YCJIIOBCKA, 0COOEHHOCTH MCIIOJIb30BaHUS KUBBIX OpTraHu3MOB I ITPOU3BOACTBCHHBIX
HYX] 4CJIOBCKA,



— 3HaHUE OCHOBHBIX TIIOAXOJOB CEJNEKIUM U OMOTEXHOJOIMHM KyJIbTYpHBIX pacTEeHUl,
XapakTepu30BaTh TI'€HETUYECKH MOIAU(PHUIHUPOBAHHBIE PACTCHHUsS, ONEPUPOBATH TOHITUSIMH,
ruOpuau3anys,  OTAAJCHHAs  THOpHIM3alUs,  HMCKYCCTBEHHBIH  OTOOp,  reTeposuc,
TpaHnchopmanus, MyTareHe3, FeHeTH4eCKOe peIakKTHPOBAHHE;

— IIOHUMAaHHUC MOJICKYJIAPHBIX MCXAHU3MOB pPCaIn3alun HaCHeﬂCTBeHHOﬁ I/IH(I)OpMaI_II/II/I n
YMCHUC CBO60[[HO ONneprupoBaTb OCHOBHLIMU IMOHATHUAMU MOHGKy.]ISIpHOfI OHOJIOTHH U €€
COBPCMCHHBIX HaHpaBHeHI/If/’I — I'CHOMHKHU, METAarCHOMUKH, ITIPOTCOMUKH,

— B3HAaHHWE OCHOBHBIX 3a00JICBaHMIA 4YEIOBEKa, MEXaHM3MOB UX pPa3BUTHS, CIOCO0aX WUX
JHArHOCTHUKH U JICUCHHUS;

— (dopmupoBaHue yYMEHHUs UCIOJIB30BaTh TOHSTHMHBIN ammapaT W CHUMBOJHMYECKUN SI3BIK
TEHETHKH, TPaMOTHOE IPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATHI, TEOpPUM, 3aKOHOB IS
00BsicCHEHUST HAOIIOaeMBIX OMOJIOTUYECKUX OOBEKTOB, SIBICHUH M IMPOIECCOB, IMO3BOJISIOINX
3I0KUATH (PYHIAMEHT HAYYHOT'O MUPOBO33PCHUSI.

B nieHHOCTHO-OpUEHTAIIMOHHOM cdepe:

— 3HAaHHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJEKYISIPHOW OMOJOTHU TO3BOJISIET
YCIIEIIHO peIIaTh TakKhe 3JI000JHEBHBIC MPOOJIEMBI, KaKk OXpaHa OKpYXarolleld cpesbl,
COXpaHEHHUE 3/I0POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBIIEHUE IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHME

Monayab «Kak )KWBOTHbIE M PACTEHUSA NPUCTOCAOITUBAIOTCS (IBOJTIOIUOHHAS IKOJIOTHS)

5-6 kiaaccnl (34 yaca)

TeMmbI

OcHoOBHOe co/iep:KaHue

I[EHTEJILHOCTB IIKOJbHHUKOB

I. Msbl wuccienyeM >KHUBBIE
00BEKTHI (6 u)

CBolicTBa U CTPOECHUE >KUBBIX

OpraHHU3MOB (cTpoenue
kimetku). Bua, ocobp —
OpraHu3M KaK enuHas
cucreMa. Anantanuu

(mpucniocobsienns). [lonsarue
roMeocTasa KUBOTO

opranu3ma. CmocoGsl  ero

nojnepxanus. OrpaHHYeHUs
MOp(]oIornuIecKkux "

(DM3HOIOTMYECKHX a/IalTaIUH.

HCCJ’ICI{OB&TGJ’IBCKI/IC pa6OTBI

«Bce 1mu (cuHunpl, Oenkw,
Oepe3bl W T.1.) OIUHAKOBBIC?
doroksecT». I[IpakTnueckas
pabora «CocTaBisieM KHHUTY
PEKOPIOB pacTeHui u

JKUBOTHBIX HAICTO Kpas.

[Touemy OpraHu3Mbl HE
CTaHOBATCS OECKOHEUHO
OO0JIBLINMH, MaJICHBKUMH,
BCESITHBIM.
2. BnusHue okpyxatomen | GakTopsl okpyxaromen | [Ipaktuueckoe 3ansarue «L{Ber
Cpelpl Ha >KUBBIE OPraHU3MBI | Cpelbl (abuotnueckue, | 1 Temwio» (KyOMKM JibJa
(12 4) OMOTHYECKHE, B3BECUTH, IOJIOKUTh B YALIKH
anTponioreHusie). Ilpumeps! | Iletpy Ha  pa3HOLBETHYIO
a0MOTHYECKUX ¢dakrTopos, | Oymary, uepe3 30 MuHYT
OKa3bIBAIOLINX OCHOBHO€ | B3BECUTh  3aHOBO —  KTO
BIIUSIHUE Ha | OblcTpee pacrasin).
KU3HENEATENIBHOCTh  KMBBIX | IIpakTnueckoe 3anartune «Yto
OpraHM3MOB:  TeMIlepaTypa, | pacTBOpsAETCs B BOJE»
CBET, BIaXHOCTb. OCHOBHBIE | (3KCIIEPUMEHT «OKnpxnii
3aKOHOMEPHOCTH JIOM»). [TpakTueckoe
MIPUCTIOCOOJICHUS KUBBIX | 3aHsTHE «/nuddy3us BemecTn
OpraHU3MOB K aOMOTHYECKHUM | B BOJIE (pacTBOpBI)»,
(daktopam. [lpucnocobnenus | «JIBuxxeHne pacTBOpPOB IO
K OCHOBHBIM aOHMOTHYECKHUM | LBETKY». [TpakTnueckoe
¢bakTopam: TEeMIEpaTypa, | 3aHaTHe «Jlex nmiuaBaeT B Boae
BJIQXKHOCTB U CBET. (aficOepru, 3aMep3aHue
BosIoeMOB)».  [IpakTHueckoe
3aHATHE «Jlen npu
3aMep3aHuu  PACUIUPAETCS»
(pa3pymieHue KaMHS
(mouBoOOpazoBaHue),
3aMep3aHue KJIETOK).
ITpakTrueckoe 3aHATHE
«yGax» (xyOuku  JpJa




3aBEPHYTH B pa3HbIN
Marepuail, B3BECUTH).
IIpakTueckoe 3aHATHE
«IIurmMeHTB» (MOXHO
pa3nennThb Ha BaTMaHe

Kpacutenu u3 (omMacTepoBy.
[IpakTnueckoe 3ansitue «Kak
’KHBOTHBIE IIJIABAIOT B BOJE)
(OKCHepUMEHT C TMHUIIETKOM).
HccnenoBarenbckue pabOThI

«Bmusame  cBera  (Tema,
BJIQ)KHOCTH, COCTaBa II0YBbI)

Ha pacTCHUA B CCTCCTBCHHBIX

W HCKYCCTBEHHBIX
yCIOBUSAX» (HAa JIOCTYIHOM
Marepuae).
3. BsaumopeiictBus xuBbiX | buornueckue dakropsel. | MccnenoBarenbckass — pabora
OpraHu3MoB (4 u) 3akoHOMepHOCTH  pa3BuTus | «Habmonenus 3a
MEXBUOBbIX B3aMMOOTHOLICHUSIMU
B3aMMOOTHOLICHUH. JKUBOTHBIX TpU JOOBIBAHUH
Kospomrouus (XUIMIHMK- | TUIU (KOPMYIIKK JAJSl MTHIL,
KEpTBa; MapasuT-X0351H) | A7l TOPOJICKUX WU CEIbCKUX
DBOJIIOLUSA CTpaTeruii | )KUBOTHBIX). BeGkamepsi».
NOOBIBaHUS nunm. | UccnenoBatenbckas — pabora
ConuanbHOCTb. «Pacripoctpanenne  BHUJIOB-
BunniBceseHIbI. IIepeuens | cuHAHTPONIOB B Hamei
pacTeHUNBpPEIUTEIIECH. MECTHOCTH»
3. BsaumopeiictBus xuBbIX | buornueckue ¢daktopsl. | MccnenoBarensckas  pabota
OpraHu3MoB (4 u) 3akoHOMepHOCTH  pa3sutus | «Habmonenus 3a
MEXBUOBbIX B3alMOOTHOLICHUSIMH
B3aMMOOTHOLIEHUH. JKUBOTHBIX TPHU J10OBIBAHUU
KosBomonus (XUIIHUK- | TUIKA (KOPMYIIKA IJI TTHII,
KEpTBa; MapasuT-X0351H) | A7 TOPOJICKUX WJIU CEIbCKUX
OBoronus CTpaTeTruii | KUBOTHBIX). BeOkamepsi».
NOOBIBaHUS nuny. | UccnenoBatenbckast — pabora
ConuanbHOCTb. «Pacripoctpanenne  BHUJIOB-
BuneisceneHbl. [Iepeuens | cuHAaHTPONIIOB B Hallen
pacTeHUUBpEaUTENEN. MECTHOCTH»
4. YenoBek B )KM3HU pacTeHHH | AHTpornorenHsle  Qaxtopsl. | [IpakTrueckas pabora
Y )KUBOTHBIX? (6 1) [IpaBna nu, uro nepBoObITHEIE | «Pa3HOOOpa3ue KyJIbTYpHBIX
JIOOU KWW B TapMOHUU C | PACTEHUN B BallleM PETHOHE».
npuponoi. OpomamnuBanue | MccrnenoBarensckas — paboTa
U TpUpYyYEHUE JKUBOTHBIX M | «BiusHue  aHTPONOTreHHBIX
pactenmii. 3aueMm cmacaTh | (haKTOpOB HAa  pa3BUTHE
BBIMUpAIOIIIME BUbL, KaK 3TO | paCTEHUM B




JienaTh. KynbrypHble
pacTeHus U UX JUKHE TPEAKH.
[Touemy Ba)XHO UX COXPAHSATb.
PazHooOpazue  KyImbTYpHBIX
pacTeHuil M HUX 3HAYCHHE B
KHU3HM yenoBeka. KpacHas
TEPPUTOPUH.

OXpaHsAEMBIC

KHHUTa Baleu
Oco0o0
TEPPUTOPUH, 3aII0BEIHUKA

Poccun m mupa.

ropo/ie/HaceIECHHOM ITyHKTE.
DKCKypcus/IpakTHUECKast

pabora «OOIIT B
peruoHe  —

BallleM
YHUKAJIbHbIC
00BEKTHI IPUPOABI».

5. Dkonoruyeckue HULIM (6 1)

buocdepa  —
BaXHEHUINX 000JI0YEK 3EMIIH.

OIHA U3
UTto Takoe <«3KOJOTHYECKHE
HUILLN» u

dbopmupyrorea?
dopmupoBaHue

KakK OHH
3HaHUK 110
O01opa3zHo00pa3uo
KU3HEHHBIX bopwm,
[MOBEIEHYECKHUX
MIPUCTIOCOOICHUH,
MoaubUKAITMOHHAS
M3MEHYMBOCTh (Ha 0a30BOM
YPOBHE).
coo01ecTBa

Pacturensunie
U UX THUIIBL
PazButue " CMEHEI

PaCTHTEIBHBIX COOOIIECTR.

HccnenoBaTenbckue paboThl
«DKOJIOTMYECKUE HUILIHN
BOKPYT T€0s — ONHUCAHKE
(hakTOpOB OKpYIKaIOIIEH
cpenbl». MccnenoBaTenbckue
paboThl «DEHOJOTUYECKHE
HAOJIIOICHUS.




KasiengapHo - TeMaTH4ecKoe JIAHUPOBAHHUE
(c yueTOM Npa3THUYHBIX, BIXOAHBIX H KAHUKYJISIPHBIX THeM)

5-6 kanacce
Nent Tema ypoka 1 HaMMeHOBaHHeE Pa31esI0B Kosuye | [ara
/m CTBO nposeje
4acoB HUSA

1. MBI ucciieyeM :kKuBble 00beKTbI. 6

1 CBoiicTBa U CTPOCHHUE KUBBIX OPTaHU3MOB (CTPOCHHE 1 07.09
KJICTKH).

2 By, ocoOb — OpranusM Kak eIMHasi CUCTEMa. 1 14.09

3 Ananrarnuu (IprucrnocoOIeHUs ). 1 21.09

4 [TonsiTue romMmeocTasa *kuBoro opranuzma. CrocoOsbl 1 28.09
€ro NoJAepKaHMsL.

5 Orpannuenrs MOPGHOJIIOTHUECKUX U 1 05.10
(bU3MO0JIOTHYECKUX aJlal Tl

6 [ToueMy opraHu3Mbl HE CTAHOBATCS OECKOHEUHO 1 12.10
OOJIBITTIMU, MAJICHPKUMH, BCESTHBIM.
2. Biausinue OKpy»Kaoliuei cpelbl Ha JKUBbIE 12
OPraHu3MblI

7 dakTopbl OKpYXKaroleh cpeabl (abruoTuyeckue, 19.10
OMOTHYECKHE, aHTPOTIOTEHHBIE).

8 [Tpumeps! abnoTruecknx (PaKTopoB, OKA3HIBAIOIINX 1 26.10
OCHOBHOE BIIUSIHUE HA KU3HEEATEIbHOCTD KUBBIX
OpPraHM3MOB: TEMIIEPaTypa, CBET, BIAXKHOCTb.

9 [IpakTuueckoe 3anstue «LBeT u Temno» (KyOuku 1 09.11
JIbJIa B3BECUTh, TMIOJIOKUTH B yarku [letpu Ha
pa3HoIBETHYIO OyMmary, uepe3 30 MUHYT B3BECUTh
3aHOBO — KTO OBICTpEe pacTasiyi).

10 | OcHOBHBIE 3aKOHOMEPHOCTH MPHUCTIOCOOTICHUS 1 16.11
YKUBBIX OPTaHU3MOB K aOMOTHYECKUM (haKTOpaM.

11 | IlpucnocobyieHrs K OCHOBHBIM a0MOTUYECKUM 1 23.11
dakTopam: Temneparypa, BIaKHOCTb U CBET.

12 | IIpaktudeckoe 3anatue «UTo pacTBOpsieTcs B BOJE» 1 30.11
(axcniepumeHT «Kuakuit 1om»).

13 | IIpakTuaeckoe 3austue «Juddys3us BemecTs B Boe 1 07.12
(pacTBOpBI)», «J[BH>KEeHHE PACTBOPOB MO IIBETKY.

14 | IIpakTuyeckoe 3aHsATUE «Jlen miaBaeT B BOJIE 1 14.12
(aiicbepru, 3aMep3aHre BOJOEMOB)Y.

15 | [IpakTuueckoe 3aHsitue «Jleq nmpu 3amMep3aHuun 1 21.12
pacmmpsercs» (pa3pylieHue KaMHs
(mouBo0Opa3zoBaHme), 3aMep3aHUE KIETOK).

16 | [Ipaktuueckoe 3anstue «llly6a» (kyOuku jbaa 1 28.12

3aBEPHYTH B Pa3HBIN MaTepHua, B3BECUTD).




17 | [IpakTudeckoe 3aHsATHE «[IUTMEHTBD (MOXKHO 1 11.01
pa3lieIUTh Ha BaTMaHEe KpacuTeIH U3 (JoMacTepoB.

18 | [IpakTudeckoe 3aHsTHe «Kak )KUBOTHBIC IJIaBAIOT B 1 18.01
BoJe» (DKCIEPUMEHT C MUIETKOM).
3. B3auMo1eliCTBUS *KUBbIX OPraHU3MOB. 4

19 | buotuueckue GakTopsl. 3aKOHOMEPHOCTH Pa3BUTHUSA 1 25.01
MEXBHJIOBBIX B3aUMOOTHOIIIECHUH.

20 | KoaBomromnus (XUIIHUK-KEPTBA; Mapa3UT-XO3SIHH) 1 01.02
DBOJIIOLNS CTpaTEruil 1OOBIBAaHUS TTUIIIH.

21, | CommansHocTh. BuasiBceneniipl. [lepeuenn 2 08.02

22 | pacTeHUIBpeuTEIeH. 15.02
4. Ye10BeK B 'KU3HU PACTEHNH U )KUBOTHBIX? 6

23 | Aarpomnorennsie gaktopsl. [IpaBna iau, 9to 1 22.02
MIEPBOOBITHBIC JIFOIH UM B TAPMOHHUH C IIPUPOJION.

24 | OnomalHMBaHUE U IPUPYICHHE KUBOTHBIX U 1 29.02
pacTeHmil. 3a4eM cracaTh BBIMUPAIOIIUE BUbI, KaK
9TO JIeNaTh.

25 | KynbTypHble pacTeHus u ux aukue npenku. [louemy 1 07.03
BaYKHO MX COXPAHSTh.

26 | [Ipaktuueckas pabota «Pa3HooOpa3ue KylnbTypHBIX 1 14.03
pacTEeHUM B BallleM PETHOHEY.

27, | Kpacnas kaura Bameii tepputopuu. Oco6o 2 21.03

28 | oxpaHsieMble TeppUTOPHUH, 3aNI0BeTHUKN Poccun u 04.04
MHpa.
5. OKoyI0rHYecKue HUIIHU. 6

29 | buocdepa — ogHa M3 BaKHEHUITUX 000JI0UEK 3EMIIH. 1 11.04

30 | Yro Takoe «IKOJOTUYECKUE HUIINY» U KaK OHU 1 18.04
dbopmupyrorcs?

31 | ®opmupoBaHHe 3HAHUN IO OMOPA3ZHOOOPA3HIO 1 25.04
KU3HEHHBIX ()OPM, MMOBEACHYECKUX MPUCIIOCOOICHUH,
MOAU(PUKALIMOHHAS U3MEHYMBOCTH (Ha 0a30BOM
YPOBHE).

32 | PacturenpHbIe COOOMIECTBA U UX THIIHI. 1 02.05

33 | Pa3BuTHE U CMEHBI PAaCTUTEIIBHBIX COOOIIECTB 1 16.05

34 | Peseps. 1 23.05

Bcero 3a rog - 34 yaca




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. TTaxomoBa H.FO. Metop yueOHOTO mpoekTa B 00pa3oBareabHOM yupexkaeHuu. [locodue mmst
y4UTEJIEH U CTYJEHTOB Meaaroruyeckux By3os. — M.. 2011, 107c.
2. Ilaxomona I0.A. YueOHoe nmpoekTupoBanue. Meroaudeckoe mocooue u CJI-auck ¢ 6a3oit
naHHbIX yaeOHbIX nmpoektos/ FO.H.ITaxomoBa, H.B./Imutpuesa, 1.B./lenucosa. — M., 2012.- 51
c.
3. Tlomos JI.B. YnpaBiieHre ”HHOBAIIMOHHBIMU TIpOeKTaMu. YuebHoe nocodue. — M.: Mudpa-
M, 2009. - 336 c.
4. Crynauukas M.A. Yrto takoe yueOHblil npoekT? — M.: IlepBoe centa6ps, 2010., 44 c.
5. ITonmuBanoBa K.H. IlpoekTHasi neqTenpbHOCTh IIKOJBHUKOB: IocoOue ais yuurens — M.:
[Tpoceemenwne, 2011. — 192 ¢. — (PaGoraem 110 HOBBIM CTaHAAPTaM).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. http://www.uchportal.ru/publ/15-1-0-439
2. http://schools.keldysh.ru/ pedagogie.ru
3. http://ladlav.narod.ru/teh_proekt.htm
4. http://festival.1september.ru/articles/595534/
5. http://nsportal.ru/shkola/raznoe/library/2012/03/03/vystuplenie-metod-proektov-v-
proforientatsii
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