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HHOACHUTEJ/IBHAS 3AIINCKA

IIporpamMma mo yae6HOMY nipeamMeTy "bromorus” (nanee - 6MOJIOTHS) HA YPOBHE CPEIHETr0 OOIIETO
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenuuu npenoaasanus yaeOHoOro npeamera «buomorns
Y OCHOBHBIX IOJIOKEHUH (efepanbHoil pabodueil mporpaMMBbl BOCITUTAHHUS.

YueOnsrii npeamer «buonorus» yriryon€éHHoro ypoBHs u3ydeHus (10—11 xmaccer) siBisercs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble mpeAMeTs». CoriacHo
nonoxkeHusiM ®I'OC COO mpodunpHBIe ydeOHBIE TPEIMETHI, H3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE,
ABISAIOTCA crocobom nuddepeHnmanuu oOydeHHWsT Ha ypPOBHE CpemHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEAHHM OOILINM, CpPEAHUM
npodecCHOHANBHBIM U BBICIINM 00pa3oBaHueM. B To e BpeMs KaKAbIil M3 3TUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHPOBAaH Ha INPHOPUTETHOE pELICHHE 00pa3oBaTEeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3afay, CBA3aHHBIX C MpOoQopHUeHTaluel 00yJyaromuXxcs U CTUMYJIHPOBaHHEM HMHTEpeca K
KOHKPETHOM 00J1aCTM HAy4YHOTO 3HAHMS, CBS3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, 3KOJOTHEH,
MICUXOJIOTHEH, CIOPTOM W BOCHHBIM JICJIOM.

[Iporpamma o yueOHomy npeamery "bruonorus" maér mpencraBieHre O TENU U 3a1a4axX U3ydeHUs
yuebHoro npenmera «buonorusi» Ha yriyOJaEHHOM ypoBHE, OmpeesseT 00s3aTenbHOe (MHBApUAHTHOR)
NpeIMETHOE COIep)KaHue, ero CTPYKTYpUpPOBAaHKE IO pa3feiaM M TeMaM, paclpelesieHHe IO KJIaccaM,
PEKOMEHIyeT MOCIEI0BAaTENIbHOCTh HM3Y4YEeHHUs] y4yeOHOro Marepuaga C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMMe Mo OWOJIOTHH pealu30BaH MPUHLUI MPEEeMCTBEHHOCTH C M3yYEHHWEM OHMOJIOTHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBACTCsl HANPABICHHOCTh Ha MOCIIEAYIOIIee
pasBUTHE OWOJOTMYECKHX 3HAaHUH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, OKOJOTHYECKOTO MBIIUICHHS, MPEACTABICHU O 3I0pOBOM 00pase KH3HM, Ha
BOCIIUTaHUE OEPEeKHOro OTHOIICHUS K OKpYy’Karollell nmpuponHoi cpexe. B mporpamme mo Guonoruu
TaKXXe IOKa3aHbl BO3MOXHOCTH ydeOHOro mpeamera «buomorusi» B peanmsanum tpedoBanuit ®I'OC
COO k mIaHUpyeMbIM JIMYHOCTHBIM, METanpeJMETHBIM W IMPEJMETHBIM pe3yjbTaTaM OOY4YEeHUS U B
(OopMHPOBaHNH OCHOBHBIX BHJIOB yueOHO-TIO3HABATEIBHON JEATEIFHOCTH OOYYAIOMIUXCS 10 OCBOCHHIO
coJep:kaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero oopa3oBaHusl.

YueOnblii npenmer «buonorus» Ha ypoBHEe cpemHero oOmiero o0Opa3oBaHHS —3aBEpIIACT
Ouostornveckoe oOpa3oBaHHE B WIKOJIE€ W OPHEHTHPOBAH Ha pacllUpeHHe W YIayOlieHHe 3HaHUM
00yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJSIPHOW M KIETOYHOW OHOJNOTrMH, SMOPHOIOTUU H
OMOJIOTMH Pa3BUTHUS, TEHETUKH, CEJIEKLIUH, OMOTEXHOJIOTHH, BOJIFOLIMOHHOTO YYEHUS U 3KOJIOTHH.

Nzyuenne yueOHoro mpeamera «buomnorus» Ha yriayOJeHHOM YpOBHE OpPHEHTUPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYCHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMax CpeaHero mnpodeccuoHanbHOro obpasoBaHusi. OCHOBY €ro COJEpXKaHHS COCTaBIISET
cucreMa OWOJOTMYECKHX 3HAHWH, MONYYCHHBIX TMPH H3YYEHHH OOYYArOIIUMUCS COOTBETCTBYIOIIHX
CHCTEeMaTHYEeCKHX Pa3/IeioB OMOJIOTHH HAa YPOBHE OCHOBHOTO 00mIero oopasosanus, B 10—11 kmaccax atu
3HaHUs TOJy4aroT pa3BUTHE. Tak, pacIIMpeHbl W YriIyOJeHbl OHOJIOTMYECKHE 3HAaHUS O PACTEHUSX,
’KHBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me YeJoBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOTHUTEIBHO
BKIIFOYEHBI OWOJIOTMYECKHE CBEJCHUS MPUKIAIHOIO M TIOMCKOBOTO XapakTepa, KOTOPhle MOXKHO
WCIIOJIB30BaTh KaK OPHEHTHPHI JJISl TOCJIEAYIOIIEro BeIOopa mpodeccuu. Bo3zMokHa Takke MHTETpaLus
OMOJIOTMYECKUX 3HAHUK C COOTBETCTBYIOLIMMH 3HAHUSAMH, OTYYEHHBIMU 00YUYaIOIIUMUCS IPHU U3YICHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MAaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy mpeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIOLMOHHBIA MOAXOABl K M3ydeHHIo Owuonormu. CormacHo UM, H3y4YarOTCd CBOWMCTBA H
3aKOHOMEPHOCTH, XapaKTEepPHbIC JUII KHMBBIX CHCTEM pa3HOTO YPOBHS OpraHW3alliH, DBOJIONUU
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOTO pa3HooOpasus tiaHetsl. Tak, B 10 kinacce
W3y4yaroTcs OCHOBBI MOJIEKYJSIPHOH M KICTOYHOW OWOJOTHH, SMOPHOJIOTMU U OHONOTUU Pa3BUTHUS,
TEHETHKH U CEJEKUUH, OWOTEXHOJOTMM W CHHTETHYCCKOH OWONOTHH, aKTyaJH3HPYIOTCS 3HAHUSA
oOydJarormuxcsi 1Mo OOTaHWKE, 300JI0THH, aHATOMHUH, (u3uojornn 4YenoBeka. B 11 kmacce m3ywarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTHU M YUEHUE 0 Ouocdepe.

VYuebusblii npeaMeT «bronorus» npu3BaH 00eCTIEYUTs OCBOSHHE O0YYaIOMIMMUCS OHOIOTHYEeCKUX
TEOpUH U 3aKOHOB, UJIEY, NPUHITUIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHBI MUpA, 3HAHUH O CTPOEHHM, MHOI000pa3uu U OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISINY,



OMOIICHO3a, DKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JIOCTH)KCHHUSX, COBPEMEHHBIX HCCIICTIOBAHUSIX B
OMOJIOTHH, MPHKIAJHBIX acleKTaX OMOJIOTUYECKUX 3HAaHWHA. [N pa3BUTHS W TOJJIEpXKaHUs WHTEpeca
oOydaromuxcss K OWOJIOTMM Hapsy CO 3HAYUTEIBHBIM OOBEMOM TCOPETHUYSCKOTO MaTepuana B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTMH TNPETYCMOTPEHO 3HAKOMCTBO C HCTOpUCH CTAaHOBJICHHS U
pasBUTHS TOH WM UHOM 00IacTH OMOJOTHH, BKIIQJIOM OTEUECTBEHHBIX M 3apYOCKHBIX YIEHBIX B PECIICHHE
BRKHEHIIINX OMOJIOTHYECKUX H YKOJIOTHYECKHUX MPOOIIEM.

Ienp w3ydyenus ydeOHoro mnpenvera «buonorus» Ha yriayOJIEHHOM YpPOBHE — OBJIAJCHHC
00yYarOIMUMHUCS 3HAHUSIMHU O CTPYKTYPHO-(OYHKIIMOHAIEHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTO paHra
U mpuoOpeTeHHEe YMEHWH WCIOJIb30BaTh 3TH 3HAHHA B (OPMHUPOBAHUM HMHTEpeca K ONPENeIEHHON
obnactu TMPO(EeCCUOHANBHON JEATEIBHOCTH, CBSI3aHHOH C OWOJIOTHEH, WIM K BBIOOPY Y4eOHOTO
3aBeNICHUS JIIS POJIOJKCHUST OMOIOTHUECKOTr0 00pa30BaHMS.

JocTwkenne mend u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriiyOnEHHOM YpOBHE
o0ecrevnBaeTcs peIICHUEM CIICAYIONUX 3a]1ay:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMUECKUX 3HAHMK: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUSIX, KOHICMIHUAK, THIOTEe33aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MPaBUIAX, COCTABJISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpa3suu U OCOOCHHOCTSX
OMOJIOTMYECKUX CUCTEeM (KIJIETKA, OpraHu3M, HOIYJISAIUs, BU, OMOTeoIeHO3, Onocdepa); 0 BBIIAIOIIMXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaroIUXCsA € METOJaMH IO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJIaMU OHMOJIOTMYECKUX HayK (MOJICKYJISPHON M KJICTOYHON OHMOJIOrMH, dMOPHOJOTHH M OUOJIOTHU
pa3BUTHUS, TCHETHUKU M CEJCKIUH, OWOTEXHOJOTMM M CHHTCTHYSCKOW OHWOJIOTHH, IajJCOHTOIOTHH,
9KOJIOTHH); METOJAAMHU CaMOCTOSATEILHOTO MPOBEICHHS OMOIOTHUECKUX HCCIICAOBAHUN B 1a00paToOpuu n
B Tipupojie (HabroeHne, i3MepeHne, SKCIIEPUMEHT, MOJICTUPOBAHUE );

OBJIAJICHHE OOYYArOIIMMHUCSA YMECHUSIMHU: CaMOCTOSTCIIbHO HAaXOJIWUTh, AaHAJIU3UPOBaTh U
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIMIO; TIOJNb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKOI; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHWOJOTMU U COIMATBHO-DKOHOMHYECKHUMHU H
9KOJIOTHYECKUMHU TPOO0JeMaMHi 4YeJIOBEYECTBA; OIICHUBATh IIOCJCICTBUS CBOCH JEATEIBLHOCTH IIO
OTHOIIICHUIO K OKPYXKAIOIIEH MPUPOIHON cpelie, COOCTBEHHOMY 3J0POBBIO U 3JI0POBBIO OKPYIKAIOIIMX
nrosiel; 00OCHOBBIBATE M COONIONATH Mephl MPOMHIAKTHKH HHOEKIMOHHBIX 3a00JIeBaHUMN, MpaBHIia
MOBEJICHUS B TMPUPOJie U oOOecreueHuss 0e30MacHOCTH COOCTBEHHOW JKM3HEIEATCIILHOCTH B
YPE3BBIYAMHBIX CUTYAIUSIX HPUPOIHOTO M TEXHOTEHHOIO XapaKTepa; XapaKTephu30BaTh COBPEMCHHBIC
HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pasBUTHE y OOYYAIONIUXCS HWHTE/UICKTYAIBHBIX W TBOPUYECKUX CIOCOOHOCTEH B TpoIriecce
3HAaKOMCTBA C BBIJJAIOIIMMHUCSA OTKPHITUSIMA W COBPEMEHHBIMH HCCICAOBAHUSMH B OHOJIOTHUH,
peliacMbIMH ~ €H0  MPOOJeMaMHu, METOJOJIOTHEH  OWONOTMYECKOTO  HCCIEJOBaHUs, MPOBEJACHUS
IKCTIEPUMEHTAIIBHBIX HCCIICIOBAHUMN, pEellicHHs OMOJIOTHYECKUX 3a]a4, MOACIUPOBAHMS OUOJIOTHYSCKUX
00BEKTOB U MPOIECCOB;

BOCIIMTAHUE Y OOYYAIOIIUXCS I[EHHOCTHOIO OTHOIICHHS K >KHBOW IPUPOAEC B ILEJIOM H K
OTJIENBHEIM €€ O0beKTaM W SIBJICHHSM;, (hOPMUPOBAHUE SKOJIOTMYECKOW, T€HETHYECKOW T'PaAaMOTHOCTH,
00I111e# KyIbTYphI MOBEACHUS B IPUPOIC; MHTEIPAIIUH €CTECTBEHHO-HAYYHbIX 3HAHUIA,

npuoOpeTeHre O0yJYaroNMMUCS KOMIIETEHTHOCTH B  PAlMOHAIBHOM IPHPOJIONOIB30BAHUN
(coOmroieHne TpaBUJI TOBEJEHUS B TPHUPOJIE, OXPaHBI BHUJIOB, DKOCHCTEM, OUWOCQEphI), COXpPAHEHUU
COOCTBEHHOTO 37I0POBbSI W 3[I0POBbS OKPYXAIOIUX IOl (coOmomeHuss Mep NpoQriIaKTUKH
3a0oyieBaHui, o0OecreueHre OE30MaCHOCTH IKU3HEACATEIBHOCTH B  YPE3BbIUAHHBIX  CHUTYyalMsIX
MIPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUSI OMOJIOTMYECKUX 3HAHWUH U YMEHU B
MTOBCETHEBHOU KHU3HU;

CO3/1aHKE YCIOBHHU JJIsI 0CO3HAHHOTO BHIOOPA 00YUaAOITMMKCS UHIMBUIYaIbHOM 00pa3oBaTeIbHON
TPACKTOPHM, CIIOCOOCTBYIOLIEH  MOCHeAyIomieMy Mpo(eCCHOHAIbHOMY  CaMOONPEACICHHIO, B
COOTBETCTBUH C UHIWBUYaTIbHBIMU HHTEPECAMHU U MOTPESOHOCTIMH PETUOHA.

OO01miee 4mCI0 9acoB, OTBEACHHBIX HAa M3YYCHUE OMOJIOTHHM HA YTUIYOJICHHOM ypPOBHE CPEIHETO
obmero obpaszoBanms, cocrapisger 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hemenio), B 11 kimacce —
102 gaca (3 yaca B HeAEIIO).

Ot06op opraHM3anMOHHBIX (OPM, METOJIOB U CPEACTB OOydYeHHS OMOJOTHH OCYIIECTBISCTCS C
yu€TOM CIIeI(HUKH €ro COoJEpkaHUs ¥ HAPABIICHHOCTH HA MIPOJIOJDKEHUE OMOJIOTHIECKOT0 00pa30BaHuUs
B OpPraHu3aIusiX CpeHero npodecCHOHaIbHOTO U BBICIIIETO 00pa3oBaHUsl.



OO0s13aTe/IbHBIM ~ YCJIIOBUEM IIPH  OOYYCHMHM OWOJIOTHH Ha yriyOJIEHHOM YPOBHE SIBIISETCS
NpOBEJICHHE JTa0OPAaTOPHBIX W TPAKTHUECKHX paboT. Takke ydacTHe OOydaromuxcs B BBITOJHCHUU
MPOEKTHBIX M YY€OHO-UCCIIE0BATEIBCKUX PA0OT, TEMATHKA KOTOPBIX OMPECIIICTCS YIUTEICM Ha OCHOBE
UMECIONINXCS ~ MaTCPUAIILHO-TEXHUYECKHMX  PECYpCOB M MECTHBIX  HPHUPOJIHBIX  YCJIOBHUHU.



COJEPXAHUE OBYYEHUSA
10 KJIACC

Copep:kaHne MPOTPAMMEI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B TPOBEPKY TOCYAapCTBEHHOU
urorooi arrecranuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHHass OHOJOTHS — KOMIUIEKCHas Hayka. KpaTkasg wucTopusi pa3BUTHS OHOJNOTHH.
buonornueckne Hayku u mW3ydaeMble UMHU mpoOiembl. DyHIaMEHTaIbHBIE, PUKIAIHBIE U TIOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOIOTHH.

3navyenue Ouojornd B (OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa.
IIpodeccun, cBsazannaple ¢ OWonorueil. 3HadcHNEe OWOJIIOTHH B TPAKTHYCCKOW ICATCIBHOCTH YEIIOBEKA:
MEAUILNHE, CETCKOM XO035IMCTBE, MPOMBIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

Ioptpersr: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. U. Bepnanckuii, U. II. IlaBnos, . 1. Meunukos, H. 1. Basumnos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

Tabmuts! 1 cxembl: «CBsI3b OMOJIOTHH C IPYTUMHE HayKamm», «CructeMa OMOIOTHIECKUX HAYKY.

Tema 2. /KuBble cuCTeMbI U X U3YUYEeHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTb, CIOXXHOCTh M YHOPSIOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CAMOOPTaHW3AINs, CAMOBOCHPOHM3BEACHHE, pPa3ApaXHUMOCTh, H3MEHYMBOCTh, POCT U
pa3BUTHE.

YPpOBHM OpraHU3allMU KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KIETOYHbIN, TKAHEBBINA, OPraHU3MEHHBIN,
MOITYJIAIIMOHHO-BUIOBOH, 3KOCUCTEMHBINA (OMOTCOIIEHOTHIECKHIA), OurochepHsIil. [Iporeccsr,
MIPOUCXO/SIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH XKUBOTO. JKM3HB Kak (popMa CYIIEeCTBOBAHUS
Matepuu. Hayku, usydaromye >kMBbIE€ CUCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aIUH.

W3ydenue KuBbIX cucTeM. MeToasl Ouoyiornyeckoir Hayku. HaOmroneHue, u3MepeHuHe,
SKCIIEPUMEHT, CHUCTeMaTh3anus, MeraaHann3. lIoHATHE O 3aBUCHMON M HE3aBUCHUMOW TepeMEeHHOH.
[Tnanmposanue 3kcriepumenTa. [locraHoBka u mpoBepka runote3. HymneBas runoresa. [ToHsTHE BBIOOPKH
u e€ mocroBepHOCTb. Pa3bpoc B Owonornveckux maHHbIX. OIlleHKa JOCTOBEPHOCTH IOJyYEHHBIX
pe3ynbTaToB. [ [pUYrHbBI HCKa)KEHUS pe3yIIbTaTOB dKcIiepuMeHTa. [loHsITHE CTaTHCTHYECKOTO TecTa.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «OCHOBHBIC TMpPH3HAKU XHU3HW», «buonorndeckue cucremel», «CBoiicTBa
JKUBOW MaTepum», «YpOBHH OpPraHM3AalMH >KHBOH MPHUPOIBD, «CTpPOEHHE KMBOTHOM KIIETKH», «TKaHM
JKUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOro opranm3may, «buoreoreHos», «buocdhepa», «Metomst
M3YYEHUS )KUBOH TPUPOIBI».

O6opynoBanue: JlabopaTopHoe OOOpyZOBaHHWE I TPOBEACHHWS HAOMIONCHUN, HW3MEpPEHUH,
9KCIEPUMEHTOB.

IIpakTuyeckas padota «lcronp30BaHre Pa3TUIHBIX METOIOB TP N3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(QpyHKIIMOHATIBHAS €AMHUILIA KHUBOTO. VIcTOpHs OTKPBITHS KieTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

MeToapl MOJIEKYJISIPHON U KJIETOYHOH OMONIOTMU: MHUKPOCKOIHUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aTroMoB, aud¢epeHInanbHoe LEeHTPUPYrupoBaHUEe, KyJIbTHBUPOBAaHHE KIIETOK.
Hzyuenue urcupogannvix Kiemok. DIEKTPOHHAs MUKPOCKONUs. KoHughokanbhas MUuKpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JeMoHCcTpanun

IToptpertsr: P. I'yk, A. JleBenryk, T. [lIBarn, M. lneinen, P. Bupxos, K. M. bap.

Tabmumbl 1 cxeMbl: «CBETOBON MUKPOCKOI, «IIEKTPOHHBIA MHKPOCKOID», «MCTOpHUsS pasBUTHSI
METOJI0OB MUKPOCKOIIU.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpENaparhl pPAacTUTENbHBIX, JKHBOTHBIX H
OakTepHaThHBIX KICTOK.



IIpakTuueckas padora «/3yueHue MeETOMOB KJIETOYHOW Owmoioruu (Xpomartorpadus,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [1LIP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUUYECKUHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKPOIEMEHTH. Bona u e€ ponp kak
pacTBOpHTENS, peareHTa, y4dacThe B CTPYKTYPHPOBAaHHH KJIETKH, TEIUIOPEryIanud. MuHepalbHbIe
BEIIecTBa KIETKH, UX OMOJIOrHIecKas poib. Poib KaTHOHOB M aHHOHOB B KJIETKeE.

Opranudeckue BelllecTBa KJIETKH. buonoruueckue nmomumepsl. benku. AMUHOKHCIOTHBIN cocTaB
6enkoB. CTpyKTypsl 6emKkoBOr MoJeKyinbl. [lepBuuHast cTpykTypa Oeika, menTHIHAs CBsA3b. BTropudHas,
TpeTH4Has, 4eTBepTHdYHas CTPYKTypel. JleHatypamms. CpoiictBa OenkoB. Kitaccmbmkaims OenkoB.
Buonornueckue GpyHKINUU OenKOB. [Ipuonsl.

YraeBoapl. MoHOcaxapupl, AWcCaxapuibl, OJMrocaxapuibl W monucaxapunsl. OOmuMi maH
CTpoeHUs U (PM3UKO-XUMHUYECKIE CBOICTBA yrieBo0B. bronornyueckue GpyHKIINU yTIEBOIOB.

Jlumuppl. TmapodunbHO-rHIpodoOHBIE cBoiicTBa. Knaccubpukaums nununos. Tpuriaunepumsl,
dochonumuasl, BOCKH, crepouabl. buonoruueckue ¢yHkimu aumuaoB. OO0IIKre CBOMCTBa OHOIOTHISCKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYIIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Ctpoenue nykinenHoBbix kuciaoT. Hykneoruasl. [Ipunnun
komIuieMeHnTapHoctu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoitHas cnupanb. MecTOHAX0XKIESHUE U
omnonorunueckue ¢pynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenue Monekyinbsl AT®. Makpospruueckue cBsi3u B Monekylne AT®. buonormyeckue
¢yakiuun  AT®.  BoccTaHOBIGHHBIE — NEPEHOCUYMKH, WX  (QYHKIMM B  KJIeTke. /lpyeue
nyxneosuompughocghamor  (HT®).CexenupoBanue JHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHass Ouomorus: OHOXMMHYECKHME U OHO(QU3UYECKHE HCCIENOBaHUS COCTaBa M|
MPOCTPAHCTBEHHOM CTPYKTYPBI OMOMoONeKy. Modenuposanue cmpykmypul u yHKYull OUOMOAEKYT U UX
Komniekcos. Komnvromeprwiil Ouzatin u opeaHu4eckuli cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Ioptpetsr: JI. Homuur, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Conrep, C.
IIpy3unep.

Huarpammer: «Pacnpenernenine XMMHUYECKAX AJIEMEHTOB B HEXMBOH mpupone», «Pacmpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPHUPOJIEN.

Tabmuiel u cxemsbl: «[lepromudeckas TabnMa XUMHYECKHX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BO/B», «BemectBa B cocraBe opraHu3MoB», «CTpoeHHE MOJEKyibl Oenkay, «CTpyKTypbl OenKoBOH
MOJIeKyNbl», «CTpoeHHE MOJeKyNl YriieBojoB», «CTpoeHHe MOIEKyNl JHMUAoB», «HykienHoBBIE
KHCTOTBD, «CTpoeHue MoneKkynsl ATO.

O6opynoBaHre: XUMHAYeCKas 1Mocyja 1 000pyIOBaHUE.

JlaGopaTopHasi padora «OOHapy>keHHEe OEIKOB C TOMOILBIO0 KAUECTBEHHBIX PEaKLIUII».

JladopaTopHas pab6ora «lcciemoBanne HYKICHHOBBIX KHCJIOT, BBIICICHHBIX W3 KIETOK
Pa3IMIHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIHMH KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAbHBIC
00pazoBaHMsI KJICTKH.

CrpoeHue mnpokapuothdeckor kierku. Kierodnas crenka Oakrepuit m apxed. OcoOeHHOCTH
CTpOEHUS reTepoTpodHONM M aBTOTPO(PHON NMPOKAPUOTHUECKHX KIETOK. MecTo W pojb MPOKapuoT B
OmoreHo3ax.

Crpoenre M (QYHKIMOHMPOBAHME »dyKapHoTHYeckol wieTku. [lnasmarmueckass memOpaHa
(nnazmanemma). CTpyKTypa IuiazMaTHYecKoid MeMmOpaHbl. TpaHCIOPT BEIIECTB uYepe3 MIa3MaTH4ecKyro
MeMOpaHy: naccuBHBIN (nubdy3us, odneryénnas auddysus), akTUBHBINA (NMEPBUYHBIA M BTOPUYHBINA
aKTUBHBIM TpaHcmopt). llomymponmmaemocts wmemOpanbl. PabGoTta HaTpwmii-kajgmeBOro Hacoca.
OHAOLMUTO3: MUHOLMTO3, parounTo3. Dk3ounTo3. Kinerounas crenka. CTpykTypa v QpyHKIMN KIETOYHOH
CTEHKH pacTeHUH, TprOoB.

Iurormazma. Iluroszoms. IluTockener. JIBwkenwme 1uTomiasMpl. OpraHouabl — KIICTKH.
OpHoMeMOpaHHbIE OpraHouabl KIeTKH: sHpomnazmatuueckas cerb (OIIC), ammapat [Nombmxw,
JIM30COMBI, X CTpoeHue W (QyHKUMU. B3anMocBs3b OOHOMEMOpPAHHBIX OpraHOMAOB KieTku. CTpoeHne
TPaHyJSIPHOTO peTUuKyinyMa. Mexanuzm nanpasienus beaxog ¢ IIIC. CUHTE3 PacCTBOPUMBIX OCIKOB.
CuHTE3 KICTOYHBIX MeMOpaH. [mamkuwii (arpaHyispHBIA) SHIOIUIA3MATHUYSCKHH  PETHKYIYM.



CekperopHas ¢pyHkius amnnaparta ['oiabmku. Moougukayus 6enxos 6 annapame I onvoocu. Copmupoexa
benxkos 6 annapame IonvOxcu. TpaHCIOPT BeHmIECTB B KJETKe. BaKyolu pacTHTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIETKH: MUTOXOHIPHH, TINACTUABL. [Ipoucxoocoenie Mumoxouopuil
u nracmud. Cumobuozenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CtpoeHrne n QyHKINN MHUTOXOHIPHUHA U
wractun. llepBudHble, BTOpPHYHBIE W CJIOXHBIE IUIACTUABI  (DOTOCHHTE3WPYIOIMIUX  DYKAPHOT.
XJ0pOMmIacThl, XpOMOILTACTBI, IEHKOIIACTHI BHICIINX PACTCHUH.

HemeMmOpanusie opranouasl kietkun CTpoeHne u QyHKINH HEMEMOpPAHHBIX OpPraHOWIOB KIIETKH.
PuGocomer.  Ilpomesicymounvie puramenmol. MuKpoQuUIaMEHTBl. AKMUHOBbIEMUKPODUIAMEHMBL.
MelieuHbIe KICTKH. AKMUHO8ble KOMNOHEHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. Kierounsiii
nentp. CTpoeHHEe M JOBW)KEHHE JKIYTHKOB W pecHHUYEK. MHKpOTpyOOUKHM LUTOMIa3Mbl. LleHTpHOIS.
benku, accoyuuposannvle c muxpoguramenmamu u Mukpompyoouxkamu. Momoprwie Oenxu.

Anpo. Obonouka aapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKHA, UX CTpPOSeHHE W QYHKIUH. SaepHbIii
OenkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa A0eproti 06010uku 6 mumose. SoepHulil
MPAHCNOpPM.

Knetounsle BkmoueHus. CpaBHHUTENbHas XapaKTEPUCTHUKA KIIETOK 3YKapHOT (pacTUTEIbHOM,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

Ioptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupel u cxembl: «CTpOCHHE DYKApUOTHYECKON KIETKW», «CTpoeHHE >KUBOTHOM KIIETKH»,
«CTpoeHHe  pacTUTENbHOM  KIeTKkW»,  «CTpoeHue  MUTOXOHIpuu», «Sapo»,  «CrpoeHue
MPOKAPUOTUIECKOM KICTKI.

OO0opynoBaHue: CBETOBOH MHKPOCKOIN, MHKPONpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOIIpenapaTsl 0aKTepHaIbHBIX KJIETOK.

JlabopaTtopHasi paGora «/I3yueHue CTpOEHHUS KJIETOK Pa3INUHbIX OPraHU3MOB).

IpakTnyeckas padora «/3yueHne CBOWCTB KIETOYHOU MEMOPaHBD.

JlabopaTopHas padora «VccrenoBaHre MIa3MoIn3a 1 AETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX).

IIpakTuyeckasi padora «/I3yueHre qBMKEHNS TUTOILIA3MbI B PACTUTENLHBIX KIETKAX).

Tema 6. O0MeH BellecTB M MpeBpalleHUe JHEPTUM B KJIeTKe

AcCUMWIISIIASL W JUCCUMHJISIIMSL — JIBE CTOPOHBI Mera0onu3Ma. Turmbel oOMeHa BeIecTB:
aBTOTpo(HBIII W TeTepoTpodHBIH. YUacTHe KHCIOpoJa B OOMEHHBIX IIpolleccax. JHEPreTHYecKoe
obecnieuenne xietku: mnpeBpamieane AT® B oOMeHHBIX mnpomeccax. DepMEHTATHBHBEIN XapakTep
peakiuii KJIeTOYHOro Meraboju3Ma. MOepMeHThl, MX CTPOSHHE, CBOHCTBA U MEXaHHM3M JICHCTBUSL.
Kodepmentrsr. Otnuuns GpepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. belku-akTuBaTOphI U OENKH-
WHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (PepPMEHTATHBHBIX PEAKIINA OT Pa3InYHBIX (DAKTOPOB.

[lepBUUHBII CHHTE3 OPTaHMYECKHX BEIIECTB B KiIeTKe. POTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbIL
gomocunmes y 6axmepuii. Ceemocobuparowue nueMeHmsl U NUSMeHmyvl peakyuoHHo2o yenmpa. Poib
XJIOPOIUTACTOB B Tiporiecce oTocuHTe3a. CBeToBas U TeMHOBast (pa3wl. @omoovixanue, Cs., Cyu. u CAM-
munwvl omocunmesa. TIpogyKTUBHOCTE (OTOCHHTE3a. BiusHue pas3nuyHbIX (aKTOPOB HAa CKOPOCTb
¢dorocuHTe3a. 3HaUeHNEe HOTOCHHTE3A.

Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUPYIOIIME OaKTepHH,
Kenez00aKTepun, cepodaKTepruu, BOAOPOIHbIE OaKTeprH. 3HAaUEHHE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buasl OposkeHus. I[IpomykTel OpokeHHS M WX HCIIONIH30BAHHE
4eN0BeKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKTHl OMOTEXHOJIOTUH U BO30YUTENN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTuyeckoro oomena. IlogroropurensHelit sTan. I'nukonms —
OECKUCIIOPOIHOE PACIIETUIEHUE TITFOKO3BI.

bronoruueckoe OKWCIIeHHe, WM KJIETOYHOE JIbIXxaHue. Pollb MHUTOXOHIpHI B TMpoleccax
ounonornueckoro okucieHus. Luknmnyeckue peakuun. OxucnurenbHoe (ochopumpoBanue. Hnepeus
Membpannozo  epaduenma  npomornos. Cummes ATD: paboma npomonnou ATD-cunmasol.
[IpeumyiiectBa a’poOHOro Myt oOOMEHA BEHISCTB mepen  aHadpoOHBIM. O(P(PEKTHBHOCTDH
9HEPreTHUECKOro OOMEHa.

JeMoHCcTpanun

IToptpersr: JIxk. Ilpuctiu, K. A. Tumupsases, C. H. Bunorpaackuii, B. A. Duremsrapar, Il
Murtuemn, I'. A. 3aBap3uH.



Tabmumer u cxembl: «@OTOCHHTE3Y», «JHEPreTHUCCKU 00MeH», «brocuuTes Oenka», «CTpoeHue
bepmenTay, «XeMOCHHTE3Y.

O0opynoBaHue: CBETOBOH MHKpPOCKOMN, 0O0OpyIOBaHWE [Jsl NPUTOTOBICHHUS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlabopaTopHas pa6Gora «/3yueHne KaTaaUTHYECKOW aKTHUBHOCTH (EepMEHTOB (HA Tpumepe
aMMJIa3bl WK KaTanasbl)».

JlaGopaTopnasi paGora «/3yueHue (hepMEHTATUBHOIO paCIICIUICHHS NEPOKCHAA BOAOPOJA B
PacCTUTEIBHBIX M KUBOTHBIX KIETKAX».

JladopaTtopHasi pa6oTa «CpaBHEHHE IPOIECCOB (OTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE POLIECCOB OPOKECHUS U ABIXAHHS».

Tema 7. HacaencrBennas nHgopManus U peanu3anus e€é B KIeTKe

Peakuun matpuunoro cuHres3a. [IpuHIMII KOMIUIEMEHTapHOCTH B PEAKLUSIX MAaTPUYHOTO CHHTE3A.
Peanuzanus nacnenctBenHoi uH(opMainmu. ['eHeTmyeckwid Kon, ero cBoiicTBa. TpaHcKpumuus —
MaTpuyHblii cuHTe3 PHK. IlpuHUIMIB TpaHCKpUIIMM: KOMIIJIEMEHTApPHOCTh, AHTHIIAPAJIIENbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunsvix PHK 6 syxapuomuueckoul kniemke. Hexooupyrowue PHK.

Tpancnsiius u e€ stansl. Yuactre TpancropTHeIX PHK B OnocunTese 6enka. YcnoBus OnocuHTe3a
oenka. KogupoBanue amuHokucioT. Pons pubocom B OnocuHTE3e Oernka.

Cospemennvle npedcmasnenus o cmpoenuu 2erog. Opranu3ays FTeHOMa Y IPOKapHoT U 3YKapHuoT.
Perynsmust akTHBHOCTH TeHOB y mpokapuoT. I unoresa omepona (®. XKakob, XK. Mano). Mozrekyiapusie
MeXaHu3Mbl IKCRpeccuu 2eHo8 y sykapuom. Pornv xpomamuna 6 pecynayuu pabomovi cenog. Perynsuus
0OMEHHBIX MPOLECCOB B KieTke. KileTouHbIi romeocTas.

Bupycsl — HekneTouHble (JOPMBI JKU3HU U 0OIUraTHbIE Mapa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBHUPYCOB, Oaktepuodaros. Kusuenwnviti yuxn JHK-codepoicawux eupycos, PHK-
cooepacawux supycos, bakmepuogpazos. Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycabie 3a0oneBaHusi denoBeka, xuBOTHBIX, pactenwmit. CIINJl, COVID-19, counumanbHble u
MEIULUHCKNE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u auaiuz Ooavwux maccugos («bigdatay) cmpyxmyphuix
buonocuueckux Oannvix. Hanomexmwonoeuu 6 oOuonocuu u meouyune. IIpocpammupyemvie QyHKyuu
benxos. Cnocodwvl 0ocmasKu 1eKkapcma.

JdeMoHcTpanuu

[Moptpetsi: H. K. Komnsrios, /1. 1. FiBaHOBCKUH.

Tabmuts! 1 cxemsl: «brocuaTes Oenkay, «I'eHeTnaeckuit Koay», «Bupycel», «bakrepuodarmy.

IIpakTuyeckast padora «Co3maHnue MOJEIN BUpYyCay.

Tema 8. JKu3zHeHHDLI HUKJT KIETKHA

Knerounsiii nuki, ero nepuoasl u perymsuus. Marepdasza u muro3. OCOOEHHOCTH IMPOLECCOB,
npoTekaronux B nHtepdase. [IoAroToBka KIeTKH K JeieHuto0. [IpecuHTeTnueckuii (IOCTMUTOTHYECKHIT),
CHHTETHYECKHUI U MOCTCHUHTETUYECKUH (IIPEMUTOTUIECKHIT) Iepro bl HHTep(da3bl.

Marpuunstii cunte3 JIHK — perukanms. [Ipunnunel pervmmkanuu JIHK: koMIeMeHTapHOCTS,
MOJyKOHCEPBATUBHBIN CHHTE3, aHTUNapaieabHOcTh. MexannsMm perunkannun JITHK. Xpomocowmsr.
Crtpoenne xpomocoMm. Tenomepbl u TejomMepa3a. XPOMOCOMHBIM HA0Op KJICTKM — KapUOTHIL
JIMTIIOMTHEIN B TaIUTOUIHBIA HA0OPHI XpoMocoM. ['oMoorudabie XpoMocoMEL. [1010BBIE XpOMOCOMEI.

Henenne knerkn — muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX MIpOIECChl. THUIBI MUTO3A.
Kapunoxunes u nutokuses. buonornueckoe 3HadueHHEe MUTO3A.

Perynsmus MutoTHuecKoro nukia kietku. llporpammupyemast KjeToqHas TuOeb — armonTos.

Knerounoe simpo, xpomocombl, (YHKIHMOHANbHAs TeHOMHKA. Mexanusmvl npoaugepayuu,
ougppepenyuposku, cmapenus u ubenu kiemox. «L{ugpposas kiemxay — buoungopmamuveckue mooenu
DYHKYUOHUPOBAHUA KIEMKU.

JdeMoHcTpanuu

Tabmuuper u cxembl: <«OKuW3HEHHBIH LHKI KIETKW», «MuT03», «CTpoeHHE XpOMOCOM»,
«Pemmukarms JTHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenaparbl: « MUTO3 B KJI€TKaX KOpEIKa JIyKay.

JlabopaTopHas padora «/3yueHue XxpoMOCOM Ha FOTOBBIX MUKpOIpenapaTax.

JlaGopaTopHasi pa6ora «HaGmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX
MHKpOIIpeTaparTax)y.

Tema 9. CTpoenue n GyHKIUH OPTraHU3MOB



buonoruueckoe pazHooOpasue opraHu3MoB. OJHOKJIETOYHbIC, KOJOHUAIBHBIEC, MHOTOKJIETOYHbIE
OpPTaHHU3MBI.

OCOOCHHOCTH CTPOCHUS M JKU3HEAEATENILHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakTepuwm, apxew,
OJTHOKJIETOYHBIE TPHOBI, OTHOKIIETOYHBIE BOJIOPOCIH, APYyTrUe MPOTHCTHL. KoJoHMa bHbIE OPraHU3MBI.

BzaumocBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHH, OpraHbl M CHCTEMBI OPraHOB.
OpranusM kak exuHoe nejoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHeW: oOpa3oBaTelbHAas, MOKPOBHAs, MPOBOASIIA,
OCHOBHasl, MexaHuueckass. OcoOeHHOCTH CTpoeHHs, (YHKUIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHu JKMBOTHBIX W YEJOBEKA. THIbBI JKUBOTHBIX TKaHEH: 3MUTENUANbHAs, COCAUHUTEIbHA,
MbllIeyHas, HepBHas. OcoOeHHOCTH cTpoeHusl, QYHKIMH U PacloiIOKEeHUs TKaHEeH B OpraHax >KHBOTHBIX
U 4eJI0BEeKa.

Opranel. BereratuBHble W TeHepaTHBHBIE OpraHbl pacTeHH. OpraHbl U CHCTEMBI OpPI'aHOB
JKUBOTHBIX U uesnoBeka. OyHKIUN OpraHoOB U CUCTEM OpPI'aHOB.

Omnopa Ttena opranu3MoB. Kapkac pacreHuid. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
>KUBOTHBIX. HapyXHbIi 1 BHyTpeHHU cKeneT. CTPOCHHUE U TUIIBI COCAUHEHUS KOCTEH.

JIBrkeHHe OpraHu3MoB. [IBW)KCHHE OJHOKICTOYHBIX OPraHM3MOB: aMEOOHMIHOE, >KTYTHKOBOE,
pecHU4YHOE. J[BH)K€HNE MHOTOKJIETOYHBIX PACTECHUH: TPOIMU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YeJIOBEKa: MblIedyHas cucrema. Pedrexc. CkeneTHbIe MBIIIIBI M UX PaboTa.

Ilutanue opranusmoB. Iloriomienne BoAbI, YITIEKUCIOIO Ta3a M MHUHEPAJbHBIX BEIIECTB
pactenusMu. [lutanue >KUBOTHBIX. BHYTpHUIIONOCTHOE M BHYTpUKIETOYHOE muuieBapeHue. I[lutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl NHINEBApUTENBHOTO TpakTa. [IWIneBapuUTENbHBIE  JKENE3BI.
IInmeBapuTenbHas CUCTEMA YEJIOBEKa.

Jbixanve opranu3moB. J[lpixaHue pacrenuil. Jlpixanue >xuBOTHBIX. Jludysus razoB dyepes
NOBEPXHOCTH KIeTKH. KoxkHoe npixanue. [IpixatenpHas nmoBepxHOCTh. JKaOepHoe U N€royHoe AbIXaHuUe.
JIpIXxaHne TO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHMS JETKHX
MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4ejoBeKa. MeXaHH3M BEHTWIALMHU JETKUX Y NTHI U
MIIeKOTIUTArOIIMX. Peryssius npixanus. [IpixareabHble 00bEMBI.

TpaHCHIOPT BEWIECTB y OpraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOPT BELIECTB Y
JKUBOTHBIX. KpoBeHocHas cuctema U e€ opraHbl. KpoBeHOCHas CHCTeMa MO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cepjie, KpPOBEHOCHBIE COCYABI M KpoBb. Kpyrum KpoBooOpamieHHs. DBONIONHUOHHBIE
YCIIOXKHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX KHMBOTHBIX. Pabora cepauma u eé
perysanus.

Brinenenne y opranusmos. Beigenenne y pactenuil. Beinenenve y KuBoTHBIX. COKpaTHTEIbHBIE
Bakyonu. Oprassl BeiieneHus. GuiibTpamys, ceKpenus: 1 00paTHOE BCaChblBAaHME KaK MEXaHU3MbI pabOThI
OpraHoB BelJe/IeHNs. CBSA3b MOJIOCTH Tela ¢ KPOBEHOCHOM M BBIAECIUTENBHON CUCTEMAaMH. Brinenenue y
MMO3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenune n dhyHKInoHupoBanue Hedpora. ObpazoBanme
MOUYH Yy YeJIOBEKa.

3ammra y OpraHM3MoOB. 3alUTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil M IHCTHI
mpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHnid. Kyrukyma. CpencTBa MacCUBHOM M XUMHUYECKOH
3amuThl. OUTOHINIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX HpPOM3BOAHBIE. 3alMTa OpraHU3Ma OT
Oonesneil. UIMMyHHas cucrtema 4desnoBeka. KieTOYHbBI M T'yMOpanbHbBII MMMYHUTET. BpokI€HHBIA u
MpHOOPETEHHBIN crenn(UIecKnii NUMMYHHTET. Teopusi KJIOHaNbHO-ceneKkTuBHOro nmmynurera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnamurtensHbie OTBETHI OpPraHH3MOB. Poib BpPOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHM.

PaznpaxkxuMocTh M PErymsius y OpraHu3MoB. Pa3apaXMMOCTh y OJHOKJIETOYHBIX OpPTaHH3MOB.
Takcuchl. Pazipa)xuMoCTh U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAYEHUE.

HepBras cuctema u peduexkrtopHas peryisius y >KMBOTHHIX. HepBHas cuctema M €€ OTAEINBL.
OBOJIIOLIMOHHOE YCJIO)KHEHHE CTPOCHHMS HEPBHOW CHCTEMBI Y J>KUBOTHBIX. OTxENbl I'OJOBHOIO MO3ra
MI03BOHOYHBIX KMBOTHBIX. Pedekc u peduiexktopHas ayra. be3yciioBHbIe U yCIIOBHBIE pe(IIeKCHI.

I'yMopanbHas perymnsuus 1 3HIOKPHUHHAs CUCTEMA JKMBOTHBIX M YeioBeKa. JKene3nl S3HIOKpUHHON
CUCTEMBI M MX TOpMOHBI. JlelicTBUEe TOpMOHOB. B3anMOCBA3b HEPBHOM W SHIAOKPUHHOW CHCTEM.
I'mnoTanamo-runoduzapHas cucrema.

JdemoHcTpanuu



IToptpert: U. I1. ITaBnos.

Tabmuuer u  cxembl: «OOHOKJIETOYHBIE BOAOpPOCHN», «MHOTOKIETOYHBIE BOAOPOCIHY,
«baxtepun», «llpocreiimme», «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHum pacteHuit», «KopHeBble CcHCTEMBIY,
«Ctpoenne credms», «CTpoeHHe JIHCTOBOW IMIACTUHKMY», «TKaHM KUBOTHBIX», «CKeNeT 4YelIoBEKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxarenbHas cucreMa», «HepsHas
cuctema», «Koxa», «Mpleynas cuctema», «BwlaenurtenbHas cuctema», «HJIOKPHHHAS CUCTEMay,
«Crtpoenne Mpiunp», «Mmmynurery, «KumeunononoctHele», «CxeMa MHUTaHUS —PacTEHUID,
«KpoBeHOCHBIE CHUCTEMBI TO3BOHOUYHBIX JKHUBOTHBIX», «CTpoeHne ruipbl», «CTpOeHHE IUIaHAPUNY,
«BHyTpeHHee cTpoeHue H0xkIeBoro uepBs», «HepBHas cucrtema peib», «HepBHas cucrema JATYIIKHY,
«HepBHas cucrema mnpecMmbikatonxcsa», «HepBHas cucrema ntuny», «HepBHas cucrema
MIIEKOIIUTAIOINX», «HepBHas cuctema yenoBeka», «Peduiexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPONpENapaTthl OJHOKJIETOYHBIX OpPraHU3MOB,
MUKpoOIIpernapaTsl TKaHeH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIVIOKOXKHX, JKHBBIE
9K3EMIULIPbl KOMHATHBIX PAcTEeHUil, repdapuy pacTeHUWH pa3HBIX OTAENOB, BIAXKHBIE MpenapaThl
JKUBOTHBIX, CKEJEThl ITO3BOHOYHBIX, KOJUICKIMHM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyloBaHHe Ui JEMOHCTPALMH TOYBEHHOTO W BO3MYIIHOTO NHUTaHUs PACTEHHWH, pacHICTUICHUS
Kpaxmana u O€lKOB MoX AeWcTBHEM (pepMEeHTOB, OO0OpyZOBaHME Ul NEMOHCTPALUU OIBITOB II0
U3MEPEHHUI0 KXU3HEHHOW EMKOCTH JIETKHX, MEXaHW3Ma [bIXAaTENbHBIX IBIKCHUH, MOJAEIH TOJIOBHOTO
MO3ra pa3NUYHbIX KUBOTHBIX.

JlabopaTtopHas padora «/I3yueHue TKaHel pacTeHUI.

JlabopaTopHas padora «/3ydeHune TKaHel KUBOTHBIX).

JladopaTtopHas pa6ora «/I3yueHue opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PazMHoKXeHMe 1 pa3BUTHE OPTaHU3MOB

@DopMbl pa3MHOXKEHHSI OpPraHM3MOB: Oecmojoe (BKJIIOYas BEreTaTWBHOE) M MOJOBOE. Buuibl
0ecIo0ro pa3MHOXKEHUS: TIOYKOBAHUE, CIOPYJISALUS, (PparMeHTalus1, KIIOHHPOBaHHUE.

ITomoBoe pasmuoxkenue. [lomoBele kneTkw, wiu ramersl. Meio3. Craaun meinosza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudecknii cMbIca Mel03a U IOJIOBOTO nporiecca. Meiio3 u ero
MECTO B KH3HEHHOM IIMKJIC OPTaHU3MOB.

IIpenzapoasimeBoe pa3sutHe. ['ameroreHes y kuBOTHHIX. [lomoBele xene3pl. OOpa3oBaHue U
pa3BUTHE MOJNOBBIX KiIeToK. CriepMaToreHes u ooreres3. CTpoeHue MOIOBbIX KIETOK.

Omto10TBOpeHNE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTINIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa O pa3BUTHH
opram3MoB. Mopgozenesz — 00Ha u3 enasHvix npobiem ambpuonozuu. Konyenyus mopghoeenos u mooenu
mopgozcenesa. Ctanun sMOpHOTeHe3a JKUBOTHBIX (Ha puMmepe Jiaryikn). ApoGnenue. Tumsl qpo0nenust.
Hemepmunuposannoe u nedepmunuposantoe Opobnenue. Brnacmyna, munvr o6racmyn. OCOOEHHOCTH
JpOOJIEHUST MIIEKOTUTAONIMX. 3apOJIbIIIEeBbIe JIUCTKH (TacTpyJslys). 3aKiajKa OpraHoB W TKaHEH W3
3apOJBIIIEBEIX JIMCTKOB. B3anMMHOe BiHMsHHME dYacTeld pa3BHBAIOLIErOCs 3apoblia (IMOpHOHANbHAS
WHAYKOWA). 3akiafka IUlaHa CTPOEHHUS JKMBOTHOTO KakK pe3yJbTaT HEpPapXMUYECKUX B3aMMOJCHCTBHUN
TeHOB. BimsHue Ha SMOPHOHATLHOE PA3BUTHE PA3IUIHBIX (PaKTOPOB OKPY KAIOIIEH CPEIbI.

Poct u pasButne x)uBOTHBIX. IlocTamMOpmoHaneHbI mepuon. llpsmMoe u HenpsiMoe pa3BHTHE.
Pa3Burne ¢ meramopdo3oM y 0eCO3BOHOUHBIX M MO3BOHOYHBIX KMBOTHBIX. bruojoruyeckoe 3HaueHHe
MPSIMOTO W HETIPSIMOTO PA3BUTHS, UX PACIPOCTpAaHEHHE B MpHpoJie. THIBI pocTa )KUBOTHBIX. DaKTOPHI
PeryJsiiuyd pocTa XKUBOTHBIX W dYenoBeka. CTaauu MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKMBOTHBIX W
yenoBeka. [leprobpl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOIOTHYECKHE POLECCHI.

PasMHOeHHe W pas3BuTHe pacreHuidl. [ameropur u crmopodur. Melo3 B KU3HEHHOM IIHKJIE
pactenuii. OOpazoBaHue cHop B mpolecce Meiosa. ['amerorenes y pactenuid. OIIOJOTBOPEHHE H
pa3BUTHE pacTUTEIBHBIX OPraHU3MOB. /[BOWHOE OTIOJOTBOPEHKE Y IIBETKOBHIX pacTeHuid. OOpa3oBaHue
U pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJISILIMA OHTOI'€HE3a Y PaCTEHUM U )KUBOTHBIX.

JeMoHCcTpanun

TToptpetsr: C. I'. HaBamun, X. [llneman.

Tabmumber m cxembl: «BereratmBHOE pa3MHOXKEHHEY», «THIBI OEcroioro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbD», «Pa3sMHOXEHUE »HBIVIEHB», «Pa3sMHOXEHUE THUApPb», «Meno3»,



«Xpomocombly, «['ameroreHes», «CTpoeHHe SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuu
oHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BUTHE MaWCKOro XKyKa», «Pa3BUTHE capaHun,
«Pa3Butne JATYMIKW», <«/[BOHHOE OIUIOAOTBOpPEHHE Yy IIBETKOBBIX pacTeHHil», «CTpoeHHe CceMsH
OJTHOJIOJIBHBIX U JIBYJOJIHBIX pacTeHUn», «KU3HEHHBIM UK MOPCKOM KamycThl», «KU3HEHHBIN LUKII
Mxay, « KU3HEHHBIN [UKI NAlOPOTHUKAY, «KU3HEHHBIHN ITUKII COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOIT, MUKPOIIPETIapaThl SHIEKIETOK U CIIEPMAaTO30HI0B, MOJIENb
« UK pa3BUTHUS JISATYIIKA.

JlaGopaTopHas padora «/3ydeHne cTpOCHUS OJIOBBIX KIETOK HAa TOTOBBIX MUKPOITpPETIapaTaxy.

IIpakTuueckas padora «BBIIBICHWE TIPU3HAKOB CXOJCTBA 3apONBINICH ITO3BOHOYHBIX
SKUBOTHBIX».

JlaboparopHas pa6ora «CTpoeHHe OpraHOB Pa3MHOMXEHUS BBICIIUX PACTCHUM».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH M H3MEHYUBOCTU OPraHU3MOB

Hcropusi cTaHOBIIGHHSI M Pa3BUTHS F€HETUKU Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponp oredecTBeHHBIX yu€HBIX B pa3BuTun reHetuku. Paborer H. K. Komenosa, H. W.
Bagsunona, A. H. benozepckoro, I'. 1. Kapniedenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATUS U CUMBOJBL. [ OMOJIOrMYHBIE XPOMOCOMBI, AJUICNIBHBIE T'€HBI,
aJbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIN U PEIICCCUBHBINA MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YHCTAS
TuHUS, THOpHIBL, TreHoTun, GeHoturn. OCHOBHBIE METOABl TEHETHKH: THOPHIOIOTHYECKHUIA,
LHUTOJIOTHYECKUM, MONEKYIIPHO-TEHETUYECKUIL.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsos, H. . Basuios, A. H.
benozepckutii, I'. /. Kapriedenko, 10. A. ®unnmuenko, H. B. Tumodees-Pecosckuii.

Tabmuis! U cxembl: «MeToIbI TCHETUKIY, «CXEeMbI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/lpo3oduia kak 00BEKT FEHETHYSCKUX UCCIICIOBAHUNY,

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBplii 3akoH MeHaens — 3akoH equHOOOpa3usi TUOPUIOB
nepBoro mnokosieHus. IIpaBuno gomuHupoBanus. Bropoil 3akoH MeHJenss — 3aKOH pacUIeIJIEHUS
npu3HakoB. L{uTojorndeckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ MIIOTe3a YUCTOTHI FaMeT.

AHanmuzupytoniee ckpemuBaHue. [IpomMeXyTOUHBIM XapakTep HacjienoBaHus. PacuiemnyieHue
MIPU3HAKOB MPU HETIOJHOM JIOMUHHUPOBAHHH.

JurubpuaHoe ckpemuBanue. TpeTuit 3akoH MEHJENs — 3aKOH HE3aBHUCHMOIO HAcCJICJOBaHUS
npu3HaKoB. l{uTonorndeckne OCHOBBI AUTHOPUITHOTO CKPEIIHMBAHMS.

CuerienHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CrienneHHOe HaceI0BaHHE TeHOB,
HapyIIeHUe CIEIUICHUS MKy TeHaMU. XPpOMOCOMHAsI TEOPHsI HACIEICTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIM MEXaHHU3M OINpeAeNeHUs Moja. AYTOCOMBI U  IOJIOBBIE
XpoMocombl. ['oMoramMeTHsId U reTeporaMeTHbil moi. ['eHeTudeckass CTPYKTypa IMOJIOBBIX XPOMOCOM.
Hacnenoanue mpru3HAKOB, CIETUICHHBIX C TTOJIOM.

T'enotun kak uenoctHas cucrema. llieoTponusi — MHOXECTBEHHOE JEHCTBUE TIEHA.
MHoxecTBEeHHBIM amnenu3M. B3aumoaelcTBue HeauleNbHBIX T'eHOB. KOMIIEeMEHTapHOCTh. DMHCTA3.
TTonumepust.

I'eneTnvecKkuii KOHTPOIb PA3BUTHS PACTECHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (HDU3UOTOTHUECKAX
MPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (YyHKIMA. [eHeTHYecKkue MeXaHu3Mbl CHUMOMOTeHesa,
MEXaHU3MBI B3aMMOJCUCTBUS «XO3SWH — Mapa3UT» U «XO35IUH — MUKPOOHMOM». [ eHeTHUECKHEe acTeKThI
KOHTPOJIS ¥ N3MEHECHHSI HACJIEACTBEHHOW NH()OPMAITUH B TIOKOJICHUSIX KJIIETOK H OPTaHU3MOB.

JleMoHCcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmumbr u cxemsl: «llepBelii m BTOpoM 3akoHBI Mennens», «Tperuit 3akoH MeHmET,
«Anamm3upyromee ckpemuBanue», «HemomHoe poMmmHHMpoBaHUE», «CIIETUIGHHOE HAaceAOBaHUE
npu3HakoB y nposzodpuney, «[eHermka momay, «Kapumortum denoBeka», «KapwoTum apo30¢huiiby,
«Kapuotun ntuiis», «MHOXKECTBEHHBIN aljienn3My», «B3auMoaeiicTBre T€HOBY.

OO6opymoBanue: MoOJIENb I JIEMOHCTPAallUd 3aKOHOB €IMHOOOpasus THOPHIIOB IEPBOTO
MOKOJICHUs] W PAcCIICIUICHUS TMPU3HAKOB, MOJAENIb [JIs JEMOHCTpallMd 3aKOHAa HE3aBUCHUMOTO
HAcJeJOBaHUS MPU3HAKOB, MOJETh IS JIEMOHCTPALlMM CILEIUICHHOTO HACleIOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MEUKpoOTIpenapar: «J{po3odumay.

IpakTuyeckas padora «/3yueHne pe3ylbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y TPO30(QUITBI».



IIpakTuyeckas padora «/3ydeHue pe3yabTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(OHITBD».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

B3aumopeiicTBue reHoTHIA M cpelbl Tpu GopMupoBaHuu GeHoTHna. N3MEeHYHMBOCTh MPU3HAKOB.
KauecTBeHHBIE UM  KOJNMYECTBEHHBIC TMPU3HAKKA. BUIB HM3MEHUYMBOCTU: HEHACJICACTBCHHAs W
HACJIeJICTBEHHASI.

MonmndrkannoHHass W3MEHUYWBOCTh. Pomb cpemsl B (opmupoBaHnn Moan(pHUKAITMOHHON
u3MeHYMBOCTH. Hopma peakiuu mnpusHaka. BapuanuoHHBI psjg W BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAUGHUKAIMOHHON N3MEHIYNBOCTH.

l'enotunmueckass  w3MeHYMBOCTh.  CBOWCTBA  TEHOTHIIMYECKOW  HM3MEHYMBOCTH.  Busl
TCHOTUITUYECKON M3MEHUNBOCTU: KOMOMHATUBHAS, MyTaIlUOHHAS.

KomOuHatuBHas HM3MEHYMBOCTh. MeHO3 M TOJOBOM Mpolecc — OCHOBAa KOMOHMHATHBHOI
M3MEHYHBOCTH. Pojbhb KOMOMHATHBHON W3MEHUYMBOCTH B CO3JAaHWH TEHETHYECKOTO pPa3sHOOOpa3usi B
MpeJienax OJHOro BUA.

MyTanoHHass U3MEHYMBOCTh. BUAbl MyTaiuii: reéHHbIe, XPOMOCOMHBIE, TeHOMHBIC. CITIOHTaHHBIE
Y WHIYIMPOBaHHBIE MyTalu. SlIepHble M IUTOIDIa3MaTndeckue MyTtanud. COMaTHYeCKHe W TOJIOBBIE
myTanuu. llpuymHBI BO3HUKHOBEHHWS MyTalwid. MyTareHl W WX BIHAHAE Ha OpPTaHHU3MBL
3aKOHOMEpPHOCTH MYTAllMOHHOTO TpoIecca. 3aKOH TOMOJIOTHUECKHUX pAJOB B  HACJIEICTBEHHOMN
m3meHunBoctd (H.U. BaBunoB). BHesnepHas n3MEeHYNBOCTh U HACIIEACTBEHHOCTb.

OnueeHemuxka U 3SNUSEHOMUKA, pOdb SNUSEHEMUYECKUX (AKmopos 6 HAacied08aHuu U
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOE.

JdeMoHcTpanuu

Ioptpertsi: I'. ne ®pus, B. Moranucen, H. Y. Bapuios.

Tabmuiel w cxeMbl: «Buasl  u3MeH4ynBOCcTHY, «MoauduKalMoHHas H3MEHYUBOCTBY,
«KoMOuHaTHBHAasE W3MEHYMBOCTBY, «Meto3», «OmmiogoTBopeHuey, «l'eHeTHdeckue 3a00JIeBaHUsS
YyesoBeKay, « Buasl MyTanuiiy.

ObopynoBaHue: )XUBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PAacTeHUH, pucyHKH ((dororpadun)
JKUBOTHBIX C Pa3JIMYHBIMH BUJAMH N3MEHYMBOCTH.

JlaGopaTopHas padora «lccrnenoBanue 3aKOHOMEPHOCTEH MOAU(DUKAIMOHHONW HM3MEHYUBOCTH.
[locTpoeHne BapHaIMOHHOTO Psijia U BAPUAITMOHHON KPHUBOY.

IpakTuyeckas padora «MyTauu y Apo30QuIIbl (Ha TOTOBBIX MUKPOIpENapaTax ).

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun denoBeka. MexayHapogHas TporpaMMa HWCCIICOBAHHS T€HOMa YeloBeka. MeTombl
W3YYeHUs] TEHETHKH 4YeJIOBEeKa: T'€HEATOrMYeCKUH, ONMU3HEIOBHIN, ITUTOrC€HETUYECKHM, MMOMYISIIIMOHHO-
CTaTUCTUIECKUH, MOJIEKYIIPHO-T€HETHYECKHA. CoBpemeHHOe orpeneieHne TeHOTHIIA:
MOJTHOTEHOMHOECEKBEHHPOBAaHNE, TEHOTHIIMPOBaHWE, B TOM umciae ¢ momompio [II[P-anamu3a.
Hacnencreennsie 3a0onmeBaHusi 4enoBeka. |'@HHbIE M XPOMOCOMHEIE OOJE3HH dejoBeKa. boiesHu ¢
HACJIEICTBEHHOMN TPEAPacIONOKEeHHOCThIO. 3HAUYE€HHE MEIUIMHCKONH TEHETHKH B IPENOTBPALICHUHA U
JICUCHUN TeHETUYECKUX 3a00JeBaHni YenoBeka. MeluKo-reHeTHIecKoe KOHCYIbTHpoBaHue. CTBOJIOBBIE
kineTku. [loHSATHE «TEHETHYecKOro Tpy3a». OTHYECKHE acleKThl HCCIeNOBaHWA B 00JIacTH
peIaKTHPOBAHS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl IMOBBIIICHHOH YyBCTBUTEIBHOCTH 4YeIOBeKa K (U3MYECKOMY U
XUMUYECKOMY 3arpsi3HCHHUIO OKpyKawlue cpenbl. ['eHeTHueckas NMpeApacrnoiIoKEHHOCTh YEIOBEeKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun dyenoBeka», «MeTombl W3YYEeHUsS TEHETHKH YEIOBEKa»,
«["enernueckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckass padora «CocTaBieHHE U aHATTN3 POJOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomecTukanus u cenekuus. 3apoxkAeHue celekuuu u gomectukanuu. Yuenue H. Y. BaBumosa o
[eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHUH. Pollb celeknuu B cO3aHUH COPTOB
pacTeHnii U mopos XKUBOTHEIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIIEICTBEHHON
n3menurBoctd H. Y. BaBuioBa, ero 3Ha4eHHE A5 CEIEKIIMOHHON pabOTHL

MeToap! cenekunoHHON paboThl. MckyccTBeHHBIH O0TOOP: MacCOBBI M WHAWBUAYAIbHBIN. DTarbl
KOMOWHAIIMOHHON ceneKiun. VchpiTanne Npou3BoauTeNied MO MOTOoMCTBY. OTOOp TO TEHOTHNY C
MTOMOIIIBIO OIICHKH (PEHOTHITA TOTOMCTBA M OTOOp 110 T€HOTHITY ¢ IToMoIibio anaamn3a JJHK.



HcKycCTBEHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOM pa0oThl. PaguialiMOHHBIA M XUMHYECKHUH
MyTareHe3 Kak HCTOYHMK MyTallMi y KyJIbTYpHBIX (opM opraHu3moB. lcrmosnb3oBaHME TE€HOMHOTO
penakTHpoBaHus U MeTonoB pekomMOumHanTHBIX JHK s momydeHuss mcxomHoro marepuana asist
CEJIEKIINH.

[lony4yenne nomumuionnos. BHyTpuBuooBas rudpuauzanusi. bin3koponcTBeHHOE CKpelIBaHUE,
win uHOpumuHr. HeponcTBeHHOE CKpelunMBaHHWE, WIM ayTOpUAMHI. l'eTepo3uc W €ro NpUYUHBL.
Hcnonp3oBanue reteposuca B cenekuun. OtganénHas rubOpuauzanmsa. I[Ipeomonenue Oecrutonust
MEXBUIOBBIX THOPUIOB. JJOCTIKEHMSI CeNIeKIIUY PACTEHUI U KUBOTHBIX. «3€1EHASA PeBONIOYUY.

CoxpaHeHHe M U3y4YEHHE I'€HETHUYCCKHX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX AMKHX POAMYEH
JUI CO3JIaHHsI HOBBIX COPTOB M THOPHUIIOB CENbCKOXO3SMCTBEHHBIX KYIBTYp. M3y uenue, coxpanenue u
YIpasieHue 2eHeMmuU4ecKUMY Pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yelsix
VAVYUEHUS CYWeCmEYIOWUX U CO30anUsA HOBbIX NOPOO, TUHULL U KPOCCO8, 68 MOM YUCAe C NPUMEHeHUuem
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIE008aHUL, NePe008blX UOeU U NepCHeKMUBHBIX MEeXHOIO2U.

JdeMoHcTpanuu

Ioptperei: H. U. Bapunos, . B. Muuypun, I'. [I. Kapneuenko, II. II. Jlykpsuenko, b. JI.
Acraypos, H. bopnoyr, J. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOPa3Hs KYJIbTYPHBIX PACTCHHN, «3aKOH
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOH M3MEHUMBOCTH», «MeTonsl cenekuum», «OTmainéHHas
ruOpuauzanusy, «MyTtareHes».

JlabopaTopHasi pabotra «V3ydyeHune copTOB KyJbTYpHBIX pAacTeHMH U TOPOA JOMAaITHHUX
JKUBOTHBIX).

JlaGopaTopHas padoTa «/3yueHue MEeTOI0B CeNEKIINU PACTCHHI.

IIpakTuyeckas padora «[IpuBuBKa pacTeHU».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTIKEHHS CEJIeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHILHUIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUaCTOK, B TEIUIMIHOE XO35HCTBO,
B JIa0OPATOPHIO arpOYHUBEPCUTETA MM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTEeTHYeCKasi OMosI0rus

OOBEKTBI, WCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKAaHEBBIC KYJbTYPHI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. TpagulioHHas OWOTEXHOJOTHsS: XJIEOONEYeHHE, IOIyYCHUE
KHUCJIIOMOJIOYHBIX MPOAYKTOB, BHUHOJIEIINE. MukpoOHOIOrHUECKUH CUHTES3. OOBEKTEI

MHUKPOOHONIOTHYECKHX TeXHONOoTrui. [Ipon3BoicTBO Oenka, aMUHOKHCIOT ¥ BATAMHHOB.

Co3aHue TEXHOJOTUA W UMHCTPYMEHTOB IIEJICHANPABICHHOIO W3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJbIO0 IMOJYYEHHUS OPraHU3MOB U HUX KOMIIOHEHTOB, COJEP)KALUX HE BCTPEYAIOIIHMECS B
npupoiec OMOCUHTETUYECKHUE ITyTH.

Knerounast umxeHepusi. MeToIbl KyJIbTYPHI KJIETOK U TKaHEH pacTeHUH M )KUBOTHBIX. KprnoOaHKu.
Comarnueckasi THOpUAM3AIHS U COMATHUECKUH dMOpuoreHe3. Vcroib30BaHUE TaILIOWOB B CEJIEKIIUU
pactenuil. [lonyuenue monoxnonanvueix anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOOTBOPEHHE. PEKOHCTPYKINS SHIEKIETOK M KIIOHUPOBAHNE
JKUBOTHBIX. METOJT TpaHCIIAaHTALUU SEp KIETOK. TexHono2uu 0300poGieHus, KyIbMueUpOBAHUs u
MUKPOKIIOHAIbHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMBEHHbIX KVIbIMYP.

XpoMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE€3 T€Ha M KOHCTPYMpPOBAHUE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOH M T€HHOH MHXEHEPHUH. DKOJIOTHYECKUE U 3TUIECKUE MTPOOIeMbl TeHHOW MHKECHEPHH.

Menunuackue OuoTexHojoruu. IloctreHomHas 1udposas weauiuaa. [1I[P-muarHocTuka.
MeTab010MHBII aHANK3, TEHOLEHTPHUUECKU aHaIM3 MPOTeOMa YeJIOBEeKa JJIsi OLEHKH COCTOSHHS €ro
310poBbi. Mcmonb30BaHME CTBOJIOBBIX KIETOK. TapretHas tepanust paka. 3D-Onouwmxenepus s
pa3paboTki (HYyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUSl KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTA U ckadoiyIMHTa JUIsl pelieHus 3ajad
MEPCOHAIN3UPOBAHHON MEAVIIMHEI.

Co3manne BEKTOPHBIX BaKIMH C IEJNBI0  OOecreYeHNsI KOMOWMHHPOBAHHOM 3aIlUTBl  OT
Bo30Oynurencii OPBH, ycraHoBieHHE MOJNEKY/SIPHBIX MEXaHM3MOB (yHkuuoHupoBanus PHK-
COJepKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHbIC 3a00I€BaHUs YeOBEKa U JKUBOTHBIX.

JeMoHCcTpanun

Tabmumel u cxembl: «lcmonp3oBaHWEe MHKPOOPTAaHW3MOB B IIPOMBINIJIEHHOM ITPOU3BOZICTBEY,
«Knerounas unxxeHepus», «I'eHHas UHXXEHEPUS.



JladopaTtopHas pa6ota «/3ydeHne 00bEKTOB OMOTEXHOIOT .

IMpakTnyeckas padora «[lomydeHrne MOJIOYHOKHCIBIX TIPOTYKTOBY.

Okckypeusi «BUOTEXHOJIOTHS — BaKHEHINAs TMPOU3BOJUTEIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1.3apokaenne U pa3BUTHe IBOJIOIMUOHHBIX NMpeaCcTaBJIeHUI B OM0JI0T I

OpomonionHas Teopus Y. Jlapsuna. [Ipeamochbuikd BO3HUKHOBEHHS MapBUHU3MA. JKW3HL H
Hay4Has JesrenbHocTh Y. /lapBuHa.

JBwkymiie cwisl 3Boironuu BuAoB mo Y. JlapBuHy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpPraHU3MOB, HAcJEICTBEHHas W3MEHYHMBOCTh, OoOppOa 3a CyIIECTBOBAHHME, CCTECTBEHHBIH U
MCKYCCTBEHHBIH OTOOD).

Odopmnenne cuateTndeckoil Teopuu sBodronmu (CTD). HeliTpanbHas Teopusi SBOIIOLUH.
CoBpeMeHHasi 3BONIOLMOHHAs Ouojorusa. 3HAuYeHHE JBOJIOLNMOHHOM Teopun B (HOPMHUPOBAHUHU
€CTECTBCHHO-HAY4YHOW KapTUHBI MHpA.

JdeMoHcTpanuu

Ioptpetsl: Apucrotens, K. JIunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, U. Hapsun, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonneiin, . K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npupost (o K. JIuanew)», «JlecTHUIa KUBBIX CyIIECTB
(o Jlamapky)», «Mexanu3m (popMHPOBaHUsI IPUCIIOCOOICHUH Y pacTeHUH U )KMBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapmpyra mytemectBust Y. Hapsunay, «Haxonku Y. JlapBuna», «DopmMbl 60pbOBI 3a
cymectBoBanue», «llopoabl romybOeir», «MHorooOpasue KyJabTypHBIX (opM KamycTe», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BUAOB (o Y. JlapBuny)», «CxeMa cCOOTHOIICHUS
JBIDKYLUX CHJI 9BOJIOLUN», «OCHOBHBIE TOJI0KEHHUSI CHHTETHUECKON TEOPUH 3BOJIOLIMI.

Tema 2. MUKPO3BOIIOIMA U €€ pe3y/ibTaThl

IMomynauus Kkak osneMeHTapHas eAuHMALA HBoionuu. CoBpeMeHHBIE METOJBl  OILEHKHU
TEHETHYECKOTO pa3zHOOOpa3usi W CTPYKTYphl MOMyNsiiuid. M3meHeHwe reHO(QOHIa NOMYJSIIAN Kak
3JIEMEHTApHOE ABOIIIONIMOHHOE SBIICHUE. 3aKOH TeHeTH4eckoro paBHoBecus [x. Xapau, B. BaiinOepra.

OnemenTapHble  (QakTopel  (ABWKYIIME  CHJIBI)  OBOJMIONMH. MyTallMOHHBIA  TIpoIIecc.
KomOunatnBHast n3MeHYMBOCTh. Jlpeiid TeHOB — ciydaliHble HEHaNpaBJICHHbIE H3MEHEHHS YacTOT
amened B momymauusax. Oddext ocHoBarens. Ipgexm Oymuirounoco eopaviwika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. Ilpossnenue s¢pgpexma Opetigha 2enos 6 b6orvuIUX
u mareix nonyasyusx. Murpanun. W3onsuus nonymsnuii: reorpaduueckas (IpoCTpaHCTBEHHAs),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIll 0TOOp — HampaBisitomuid (aktop 3Bosouud. POpMbI €CTECTBEHHOIO 0TOOpa:
JIBYKYIIHHA, CTaOMIM3UPYIOMNHN, pa3peIBatonnil (au3pyntuBHei). [lonoBoit oT6op. Bo3HukHOBEHUE U
SBOJTIONHSA COMAIHHOTO TIOBEJICHHS )KHBOTHBIX.

[IpucnocoOneHHOCTs  OpPraHM3MOB  Kak  pe3yibTaT  MHUKPO3BOMIOLMH.  Bo3HMKHOBeHHE
NPUCTIOCOONIEHHNH Y OpraHu3mMoB. Apomopdo3sl W wauoaganTanuu. [IpuMepbl MPUCHIOCOOJICHUH Y
OpTaHU3MOB: MopdoIoTHIecKue, (msnonornyeckue, OMOXUMHYECKHE, MOBEIEHYECKHE.
OTHOCHUTENBHOCTE MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BunoobpasoBanue kak pe3yiabTaT MUKPOIBOIIOIMHU. M30msmust —
KIIFOueBoi  (pakTop BHAooOpazoBaHus. IlyTm u cmocoOsl  BUAOOOPAa30BaHUS: aJUIONATPUUIECKOE
(reorpadmueckoe),  cuMOarpuyeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIONUILIOWIH3aLus,
ruOpuau3anys). JAmuTenbHOCTh 3BOOLUOHHBIX POILIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpasusl.

Posb 3BOMIONIMOHHON OMOJIOTHMHU B pa3pab0TKe HaydHBIX METOAOB COXPaHEHHUS OHOpa3HOOOpa3Hsl.
MuKpo3BOMIOLUS ¥ KOIBOJIOIHSA Mapa3uToOB U UX X035eB. MexaHu3Mbl (GOpMUPOBAaHUS yCTOWIMBOCTU K
aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEl.

JdemoHcTpanuu

IToptpetsr: C. C. YUerBepuxkos, 3. Maiip.

TaOnuie! u cxembl: «MyTaMOHHAsI U3MEHUMBOCTEY, «[lomynsanuonnas cTpykrypa Buaa», «Cxema
MIPOSIBJICHHsI 3aKoHa Xapau—BaitnOepray, «JIBHKyIINE CHIBI dBOJIOMHANY», «DKOJOTHUCCKAS H3OJISIINS
TTOMYJISAIIAN CeBaHCKOU (openm», «I eorpadndueckas H30JAINS JTHCTBEHHUIIBI CHOMPCKON W TUCTBEHHHUIIBI



Jaypckoi», «llomysslMOHHBIE BOJIHBI YHCJIEHHOCTH XUIIHUKOB U JKepTB», «Cxema neictBus
€CTECTBEHHOro o0TOopa», «®Popmbl OOpbOBI 3a cymecTBoBaHME», «/HOYCTpHAIBHBIA MEIaHU3MY,
«Kusble uckomnaemsle», «IIoKpoBUTEILCTBEHHAs OKpacka *XHBOTHBIX», «llpegympeknaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  amantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCThY, «Kpurepun Buma», «Buapl-noiHNKN», «CTpyKTypa BHIa B mpupozae», «CrocoOsl
BHIOOOpa3oBaHus», «leorpaduyueckoe BHIOOOpa3oBaHWE TPEX BHUAOB JIAHIBIIMICH», «DKOJIOTHIECKOE
BUI000pa30BaHre BUIOB CHHUL, «llonmumnonnsl pactenunity, «KamycTHo-penedHbIi THOPUI.

O6opynoBanue: Tepbapuyl pacTeHHH, KOJUIEKIIMM HACEKOMBIX, 4ydela MNTHIl M 3Beperd C
IpUMepaMH Pa3IM4YHbIX MPHUCIIOCOOICHUH, dyuesa NTHLl M 3Bepel pasHbIX BHUIOB, repOapuy pacTeHUH
ONMU3KKX BUAOB, 00Pa30BaBIIMXCS PA3TUUYHBIMHU CIIOCOOAMH.

JlaGopaTopHasi padora «BpIsBICHHE H3MEHYUBOCTH Y 0COOCH OJJHOTO BHAY.

JladopatopHass  padora  «lIpucmocoOysieHMsI ~ OpraHM3MOB M WX  OTHOCHUTEILHAs
1eNnecoo0pa3sHOCThY.

JlaGopaTopHasi padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJibTaThl

Metoapl wu3ydeHuss MakposBomoouud. [laneoHTonorndeckue MeETOObl H3YUCHHS OBOJIOLHU.
[TepexonHbie GOpPMBI U PUIOTCHETHUECKHIE PAIbI OPTAaHU3MOB.

Bbuoreorpaduueckue meronpl u3ydeHus s3omound. CpaBHeHue ¢uiopsl U (QayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckue odmacti 3emi. BUABI-SHIEMUKH U PETUKTHL.

OMOpHOJTIOTHYECKHE W CPaBHHUTEILHO-MOP(OIOTHYECKHE METOABI W3YyYEHHsS  IBOJIOLUH.
I'eHeTudeckne MeXaHU3MBl D3BOJIOLMM OHTOT€HE3a W TOSBJICHHUA 3BOJIOIMOHHBIX  HOBILIECTB.
'omMonornuHple W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MbL. MoOJEKyIsIpHO-
TeHETHYEeCKHe, OMOXUMHYECKUE U MaTEMATUIECKUE METOJIbI H3YUEHHsI IBONIOLNHU. | OMOIOTHYHBIE TEHBI.
CoBpeMeHHbIE METOJIbI TOCTPOCHUS (PUIOTEHETHYECKUX JEPEBBEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mme 3akoHOMEpHOCTH (IpaBwia) SBOMOLMH. [lpunyun cmenwvi ynkyuii. HeoOpatumocTsb
3BOJIIOLIMY. ANanTUBHAs paananusi. HepaBHOMEPHOCTh TEMITOB 3BOIOIHH.

JdeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, . Mroiep, 3. ['ekkens.

Tabmuiiel 1 cxembl: «DUITOTEHETHYECKUHN Psifl IOMIAIN», «APXEONITEPUKCY, «3BEpO3yObIe SAIIephD»,
«Creronedans», «Puanopute», «CeMeHHbIE MANOPOTHUKMWY», «buoreorpaduyeckue 30HBI 3eMITH»,
«peitdp xoHTHHEHTOB», «PenukThl», «HauanpHble cTagnyn 3MOPHOHAIBHOTO Pa3BUTHS IO3BOHOYHBIX
JKUBOTHBIX», «]'OMOJIOTMYHBIE W AHAJIOTHYHBIE OPraHbl», «PyIUMEHTB», «ATaBU3MBL), «XPOMOCOMHbBIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
SBOJIIOLIMI.

ObopynoBaHue: KOJJIEKLHUH, repOapuy, MYISDKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTAaBU3MOB, KOJUIEKIINH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE KU3HU HA 3emJie

Hayunble rumore3sl mpoucxokaeHus Ku3HU Ha 3emie. AOHoreHe3 u mancnepmus. JoHay4nsle
MIPEJICTABICHUS O 3aPOXKJIEHUH KU3HU (KpearroHn3M). I nimore3a MoCTOSIHHOTO caMO03apOoXKIEHUS KU3HU
n e€ omposepxkenue onbitamMu @. Pemm, JI. Crnammanmanwm, JI. Ilacrepa. [lpomcxoxkneHue >XW3HU U
acTpoOHOIIOTHsl.

OcHOBHBIE 3Talbl HEOpraHW4eckoil sBomonuu. llmaHerapHas (reonoruveckas) 3BOJIIOLUSL.
Xumuueckasi 3BONONUs. AOUOTEHHBIM CHHTE3 OPraHUYecKUX BellecTB u3 Heopranumdeckux. Ombir C.
Mwnepa u I'. FOpu. OGpazoBanue nonumepoB u3 MonomepoB. KoauepsarHast runote3a A. M. Onapuna,
runoresa neppuyHoro OynsoHa J[x. XonneliHa, renerndeckas runoresa ['. Mémnepa. Pubosumer (T. Yek)
u runoresa «vupa PHK» V. I'nnGepra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MMPOTOKIETKH.

Wcropus 3emnn u MeToas! e€ uzyueHus. Vickonaemple opraHiHYecKrue OCTaTKH. | €0XpOHOJIOTHS U
e€ Metoapl. OTHOCHTENBHAS M aOCONIOTHAS T€OXPOHOJNOTH. [ eoXpoHOIOrHYecKas IIKana: 30HbI, 3PH,
HEPUOJBI, SIOXH.

HauanbHble sTamnbl opraHuyeckoi 3Bosrouy. I1osBIeHne U 3BOIIOLUS [IEPBBIX KIETOK. DBOJIIOLM
MeTabonan3Ma. BosHHKHOBeHHE TepBBIX 3KocucTeM. COBpeMeHHbIE MUKPOOHbIC OMOTUIEHKM KaK aHaJIoT
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIHUTHL. [IpOKapHOTHI M DYKapHUOTHL.



IIpoucxoxmenne dykapuoT (CHMOMOreHe3). DBONIOIMOHHOE IPOWCXOKICHUE BHPYCOB.
[IponcxoxneHrne MHOTOKJIETOYHBIX OPTaHM3MOB. BO3HHUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONHMK BbICIIMX pacTeHuid. OcHOBHBIE apoMop¢o3bl pacTeHuil. Buixoa
pactennii Ha cymry. [losiBIleHHE CIIOPOBBIX pacTeHHWH W 3aBOeBaHHWE UMM cylid. CeMEeHHbBIE PaCTECHHS.
TIpoucxoxaeHne 1BETKOBBIX pacTeHUH.

OcCHOBHBIE 3Tanbl BOJIOLUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl KUBOTHHIX. Benmckas
¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX TUTIOB. [lepBbIie XOp10BbIe )KUBOTHBIE. JKHU3HD B
BoZe. OBOJIONMA TO3BOHOYHBIX. [Ipomcxokmenne amduOuii wu pentwmid. [IpomcxoxncHme
MIeKonHTaromux W nrul. [lpuHmmn kiroueBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButre km3HHM Ha 3emiie 1O 3paM W IIEPHOJAM: apXei, MPOTEpO30H, Male030i, MEe3030H,
KaifHO30#. OOmIas XapakTepuUCTHKa KIMMaTa W TeOoJOTWYecKUX mpoiueccoB. [losBreHne W pacuBeT
XapaKTepPHBIX OPraHU3MOB. YTeo0pa3oBaHHe: €ro YCIOBUS U BIMSHUE HA Ta30BbIi cocTaB aTMOC(hephI.

MaccoBble BBIMUPaHUS — SKOJIOTHYECKHE KPU3HUCHI MPONLTOTo. [IprauHbI U clecTBUS MacCOBBIX
BbIMupaHuil. CoBpeMEHHBIH OKOJIOTHYECKHil KpHu3UC, ero ocobeHHoctu. IIpobmema coxpaHeHUs
OoropazHooOpasust Ha 3emiie.

CoBpeMeHHasi cCHCTeMa OpraHudeckoro wmupa. llpuHIuUmel Kinaccnukanuu OpPTraHU3MOB.
OCHOBHBIE CHCTEMATHYECKUE TPYIIIHI OPTAHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: @. Pemm, JI. Cnamnanunanu, JI. Ilactep, M. . Meunukos, A. U. Omapun, [Ix.
Xonpeitn, I'. Ménnep, C. Muep, I'. FOpu.

Tabmuiel u cxembl: «Cxema ombita ®@. Peam», «Cxema onbita JI. Tlactepa mo wu3ydeHHIO
caMo3apoXKIeHH KU3HNY, «CxeMma omnbita C. Munnepa, I'. FOpu», « 3Tansl HeopraHU4eCcKo# 3BOTIOIIIY,
«"eoxpoHonorudeckas mkana», «HadanpHble dTarmbl OpraHUYECKON IBOIIOIUNY, «CxeMa o0pa3oBaHUs
JYKApUOT MyTEM cuUMOHOTeHe3a», «CHucTreMa XKUBOW mpupoasl», «CTpoeHHne BHpyca», «ApoMopdo3bl
pactenuit», «PuHHOPHUTHD), «OMHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIHY», «MXU»,
«ITanopotaukuy», «['omoceMeHHbIe pacTeHus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA
JKUBOTHOTO MHUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmey, «KumeunononoctHeie», «llnockue
uyepBu»,  «YUaenucroHorue»,  «PbeiOb»,  «3emHOBOAHBIE»,  «lIpecMmbikaromuecs»,  «lITHIbIY,
«Munekonurarouuey», «Pa3BuTue KU3HU B apXeucKoi 3pey», «Pa3BuTue ®U3HU B HNPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B MaJCO30MCKON 3pey», «Pa3BUTHE )XKU3HU B ME3030MCKOU 3pey, «Pa3BuTuE KU3HU B
KaifHO30MCKOH 3pe», «CoBpeMEeHHAas CUCTEMa OPTaHHYECKOTO MUPAY.

OO6opynoBanue: repbapuy pacTeHHH pa3IMYHBIX OT/AENOB, KOJUIEKIIMH HACEKOMBIX, BII2YKHBIC
mperaparbl JKMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WIJTIOKOXHUX, CKEJIEeThl TO3BOHOYHBIX
JKUBOTHBIX, dydena MTHUI[ U 3Bepei, KOJJICKIUN OKaMEHEIIOCTEW, IOJNEe3HBIX HCKOMAeMBIX, MYIIIKA
OpPraHNYCCKHUX OCTAaTKOB OPraHU3MOB.

BupryanbHas gaGopatopHasi pa6ora «MoaennpoBanue onbIToB Mmuiepa—tOpu mo u3ydeHuro
a0MOTeHHOTO CHHTE3a OPraHUYeCKHUX COSAMHEHUH B IIEPBUYHOMN aTMOcdepey.

JlabopaTopHas padoTa «/3yueHue u ONMrcaHne NCKOMTAeMBIX OCTATKOB JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/I3yueHre 0COOEHHOCTEH CTPOSHHS PACTEHNUN Pa3HBIX OTIEIOBY.

IpakTuyeckasi padora «/I3yueHre 0COOEHHOCTEH CTPOSHUS TO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxoskneHue 4yejioBeKa — aHTPONOTeHe3

Paznens! 1 3amaun aHTpONoJIOTHH. MeTO Bl aHTPOIIOJIOTHH.

CraHoBlIEHUE TPEACTABICHUM O IPOUCXOKICHUU 4YeloBeKa. PenuruosHele BO33pEeHUS.
CoBpeMEeHHbIE HAyYHBIE TEOPUH.

CxoncTBO HenoBeKa ¢ JKMBOTHBIMH. CHCTEMaTHYecKOe TOJOXEeHHe uenoBeka. CBHIETENbCTBA
CXOZICTBA YEJIOBEKA C JKMUBOTHBIMH: CPaBHUTEIbHO-MOP(]OIOTHUIECcKre, IMOpPHOIOTHYECKHE, (PU3UO0ITIOTO-
OMoXuMHUYECKUe, ToBeJecHUYecCKre. OTIMYUS 4YeNOBeKa OT JKUBOTHBIX. [IpAMOXOXKICHHE M KOMILIEKC
CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BHUTHE TOJIOBHOTO MO3Ta M BTOPOH CHUTHAIBHOM CHCTEMBI.

Jemkymme cuiabl ((hakToOpbl) aHTPOIOreHe3a: OHOJIOrHuecKue, couuanbHble. COOTHOIICHHE
OMOJIOTMYECKUX U COIUANBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIC CTaguM aHTpomnoreHe3a. PaHHue uenoBekooOpasHble 00€3bsHBI (IMPOKOHCYNHBI) U
paHHUE TIOHTHIBI — OOIIHE MPEAKH YEI0BEKOOOPA3HBIX 00€3bsH U JIFOACH. ABCTPAIONUTEKHA — JBYHOTHE
npeaku Jrojen. YenoBek yMenblil, MepBble M3TOTOBICHUS OpYIUW Tpyaa. YeloBek NpAMOXOASIIUN U



MEPBBIA  BBIXOH JtoJcH 3a mpeneiasl Adpuxu. YesngoBek reiimenpOeprckuii — OOLIME  MPemoK
HEAaHJEPTAIBCKOIO YEJOBEKAa M 4YeJlOBEeKa pa3yMHOro. YenoBeK HeaHAECPTAIbCKUA Kak BHUJA JIIOAEH
XOJIOJHOTO KiuMaTa. YenoBeKk pa3yMHBIM COBPEMEHHOIO THIA, JACHHUCOBCKHI 4YelOBEK, OCBOECHHE
KOHTHHEHTOB 3a npeaeiamMu Adpuxu. [laneoreneTrka u majaeoreHOMHUKA.

OBOJNIONMSI  COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH OTOOp B TOMyISNUAX YeIOBEKa.
MytannonHbIH Tiporiecc u noauMopdusm. [lomynsaimonaeie BomHBL, apetid reHoB, MUTpanus U «d3PpQexT
OCHOBATEJIA» B MOMYJISILUSIX COBPEMEHHOI'O YEIOBEKA.

YenoBeueckue packl. [loHaTHe 0 pace. bombmmme pacel: eBporeonIHas (€Bpa3HiicKas), aBCTpalio-
HerpouHas (PKBaTOpHaidbHas), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH pacceneHus
gyeqmoBeka Mo IuiaHeTe. EauHcTBO dyenoBeueckux pac. HaydHass HECOCTOATENBHOCTh pacu3Ma.
[TpucnocoGiieHHOCTh YeJoBeKa K Pa3HBIM YCIOBHAM OKpYysKaromiel cpensl. BnusHue reorpaduueckoit
cpennl U npetida TeHOB Ha MOP(OTIOTHIO U (DU3UOJIOTHIO YEIOBEKa.

MexaucuumimHapHble METOAB! B (PU3MUECKON (OMOIOrMYecKOi) aHTPOTIONIOTHH. DBOMIOLUOHHAS
AHTPOMOJIOTHSL U TaJeO0aHTPOIOJOTHS YEJIOBEYECKUX TMOMyJIsuid. buocoruanbHble HCClIEI0BaHUSA
TIPUPOJIEI YelloBeKa. MccemoBanne KOBOIIOIUN OHOIOTHIECKOTO M COITMAIFHOTO B YETIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. Japsun, JI. JIuku, . A. Porunckuii, M. M. I'epacumos.

Tabmuts! 1 cxembl: «MeTOoIBI aHTPOITONIOTHIY, «I 0JIOBHOM MO3T YenoBekay, «HeaoBekooOpa3Hbie
00e3bstHB, «CKeleT YeroBeKa W CKeNeT IMUMMaH3e», «PyanMeHTH M aTaBH3MBD), «/IBIOKYIIHE CHITBI
AHTPOTIOreHe3a», «IBOJIOIMOHHOE JIPEBO YEIOBEKa», «ABCTpaIonuTek», «HenoBek ymenslit», «HeaoBek
MpSMOXOIIINID, «JleHucoBckuii yenoBek» «Heanneptanpip», «KpomansoHIb), «IIpenku yemoBexay,
«OTarrbl 3BONIOIAH YeTIOBeKay, «Packl uemoBekay.

OO6opynoBaHue: MyJSDKH OKaMEHEJIOCTeH, MpeMEeTOB MaTepHalbHON KyJIbTyphl TPEAKOB
4enoBeka, penponaykiuuu (dortorpaduu) KapTuH ¢ MHQOIOrHYSCKUMH U OHOJICHCKUMH CHOKETaMHU
MIPOUCXOXKJICHUS YeioBeKa, QoTorpaduu HAXOJOK MCKOIAEMBIX OCTAaTKOB YEIIOBEKA, CKEJIET UYelIOBEKa,
MOJIeJIh Yeperna 4elloBeKa M depena IIMMITaH3e, MOJENh KUCTH YeJIOBeKa W KUCTH IIMMIIaH3e, MOIEIH
TOpca MPEAKOB YEJIOBEKa.

JlagopaTopHas paGora «l3ydeHue ocoOEHHOCTEH CTPOCHMS CKENeTa YeJIOBEKa, CBSA3aHHBIX C
MPSIMOX 0K ICHUEM).

IIpakTHyeckast padota «lI3yueHne IKOJIOTHYECKUX aAaNTalli YEIOBEKay.

Tema 6. DxoJjiorussi — Hayka 0 B3aMMOOTHOLIEHHSIX OPraHU3MOB M HaJAOPTraHM3MEHHBIX
CHCTEM C OKpYy:Kawulei cpeaoi

3apoxeHue 1 pa3BuTue dKojoruu B Tpyaax A. I'ymOonsara, K. @. Pynse, H. A. Cesepuosa, 3.
I'exkenst, A. Tencnu, B. H. CyxauéBa. Paznmensl u 3amaum skonoruu. CBsi3b 3KOJIOTUH C JAPYTHMH
HayKaMH.

Mertonet 3xonoruu. IlomeBple HaOMOAeHMS. OKCHEPUMEHTHI B JKOJOTHH: TPUPOIHBIE U
naboparopHbie. MojenupoBaHHEe B OJKOJIOTUH. MOHHUTOPHHT OKpYXKAroIeH Cpeibl: JIOKAJIbHBIMH,
PErHOHANILHBIN U TJ100aJIbHBIMN.

3HaueHHE HSKOJOTMYECKUX 3HAHMH JJIS 4eJOBeKa. DKOJOTMYECKOE MHPOBO33pEHHE KaK OCHOBA
cBsizel dyenoBedecTBa C Mpupoaod. DopMHUpOBAHME SKOJOTMUYECKOH KYJIBTYPhl W 3KOJOTHYECKOU
TPaMOTHOCTH HaCEJIECHUSI.

JleMoHCcTpanun

[optpetsr: A. I'ymbombaT, K. ®. Pynse, H. A. CeBeprios, 3. ['ekkens, A. Tencan, B. H. Cykaués.

Tabmumsr u cxembl: «Pasgensr skomorum», «Metoapl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKpYKaroIleH cpeap».

JladopaTtopHas paGora «/3yueHue METO10B SKOJIOTHUYECKUX UCCICAOBAHUID.

Tema 7. Opranu3zmsbl U cpea o0UTaHUS

Okonornveckue (aKTOpPbl W 3aKOHOMEPHOCTH WX JeictBus. Kiaccupukanus 3KOJIOTHYECKUX
¢dakTopoB: abuoTmMyeckue, OHOTHYECKHE, aHTponoreHHsle. OOImMEe 3aKOHOMEPHOCTH ACHCTBHA
skonorudeckux (axkropon. [IpaBmino mumaumyma (K. Illnpenrens, HO. JIubux). ToiepaHTHOCTD.
OBpHOWOHTHBIC U CTCHOOWOHTHBIC OPTaHU3MEI.

Abnotnyeckue ¢aktopsl. CBeT Kak 53KOIOTMYecKuil Qaxrop. JlefcTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIEKTpa Ha OPraHMW3MBbl. DKOJOTMYECKHE TPYIIBl PACTCHUH U KUBOTHBIX MO OTHOIICHHUIO K
ceety. CurranpHas poiib cBeTa. POTONEePHOIU3M.



TemnepaTypa Kkak odKojoruueckwii ¢akrtop. JlelicTBue TeMIeparypbl Ha OpPraHH3MBI.
[lolikunoTepMHble U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts Kak skonornueckuii ¢akrtop. IIpucmnocobnenus: pacteHUid K MOAIEPKAHUIO BOJHOTO
Oananca. Kmaccudukanus pacTeHnii o oTHOWEHUIO K Boze. [IprucnocoOnenust >KUBOTHBIX K M3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl oOWTaHMsS OpraHM3MOB: BOJAHAs, HAa3eMHO-BO3AYILHAs, IIOYBEHHAs, IIyOWHHAs
MOJI0OYBEHHAsI, BHyTpHOpraHn3MeHHas. Ou3nko-xuMudeckne 0coOOEHHOCTH Cpel 0OUTaHUsT OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MOB K XKH3HU B Pa3HBIX Cpenax.

buonornueckue putMmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBI.
[Tprcnoco6IeHHOCTh OPTaHI3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBHI JKU3HU.

Kuznennsie popmel oprann3MoB. [loHsTue o xu3HeHHO# Popme. KuzHeHHbIE POPMBI pACTCHUIA:
JepeBbsl, KyCTapHHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJNETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTEI, T€OOMOHTBI, a3poOrOHThL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckue Qaktopel. Bumel OMoTHYECKMX B3aMMOJCHCTBUI: KOHKYPEHIMS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmsl. Ilapasutusm, Koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammonmedcTBus (Tommdeckue, dopudeckue, ¢dadbpuieckne).
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBUH IS CYIIECTBOBAHUS OPraHU3MOB B cpeie obuTtanus. [IpuHnun
KOHKYPEHTHOT'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabmuiel U cxembl: «OKonoruueckue Gpakrops», «CBETOBOH CIEKTP», «IKOJIOTHYECKHE TPYIIIBI
JKUBOTHBIX 110 OTHOUIEHHIO K CBETY», «TelIoOKpoBHBIE >KHBOTHBIEY, «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«PU3NOIOTHYECKUe aJanTalud JKUBOTHBIX», «Cpempl OOMTaHUS OpraHu3MoB», «buomormueckue
puTMBI», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« OKu3HeHHBIE (OPMBI KHBOTHBIX», «IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jiecay, «JKOocHUcTeMa XBOWHOro iecay, «llemu mnuTaHus», «XUIIHUYECTBOY,
«Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHncanuzm.

ObopynoBanue: repOapuu pacTeHUH W KUBOTHBIX, HPUCIIOCOOJCHHBIX K BIIMSHHUIO Pa3IHYHBIX
9KOJIOTHYECKUX (DaKTOpPOB, TepOapruu CBETONIOOMBBIX, TEHETIOOWBBIX U TCHEBBIHOCIHBBIX PAaCTEHHI,
CBETONIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIC PACTEHHS, TepOapuil W KOJUICKIIUH
TEIUIONOOMBBIX, 3UMOCTOMKHX, MOPO30YyCTOWYMBBIX PpAcCTEHHH, uydena NTHLI M 3Beped, repdapun
pacTeHuid, OTHOCSIIMXCS K TUrpoduTaM, kcepoduram, mezodruram, KOMHATHBIE pAaCTEHHS JAHHBIX TPYIIIL,
KOJUUICKIIMU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX CpeAax, repdapuu M KOJJICKIIMHA PACTCHUH W KUBOTHBIX,
o0ajjaoMXx YepTaMy NPHCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSAM YCIOBHMH KH3HH, repOapuu M
KOJUUICKIIMM PACTEHUH U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYAaCTBYIOIINX
B Pa3IUYHBIX OMOTUYECKUX B3aUMOIEHCTBUSIX.

JlaGopaTopHas padoTa «BrIsBiIeHHE TPHUCTTOCOOIEHII OPTaHI3MOB K BIUSHUIO CBETaY.

JlaGopaTopHas padoTa «BrIsBIeHHE IPUCTTOCOOIEHH OPTaHI3MOB K BIUSTHUIO TEMITEPATYPhD».

JlaGopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTAHHMSI.

Tema 8. Jko0rust BUA0OB U MOMYJISIIIUI

OKOJNIOrn4ecKkue XapakTepHUcTUKU mnomyisinud. [lomymsauums kak Ouonorudeckass cuctema. Ponb
HEOJIHOPOJHOCTH Cpelibl, (PU3NUECKUX O0aphepoB U 0cOOEHHOCTEH OMONOTHH BUAOB B (HOPMHUPOBAHUH
MPOCTPAHCTBEHHONW CTPYKTYypbl momyisinuii. OCHOBHBIE TMOKa3aTeNyd TOMyJSIUN: YUCIEHHOCTH,
IUIOTHOCTh, BO3pacTHas M IOJIOBasl CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTH,
MUTrpaLusl.

DKoJorugeckas CTpykTypa nomyssiui. OneHka YUCIEHHOCTH TOMy IAui. JJnHamika nomyasiuu
u e€ perysnus. buotuuecknii moTeHMaN nomyIauuu. MoJenupoBaHue TMHAMHUKHU nonynsanuu. Kpussie
pocTa 4YHCIEHHOCTH nomyisauuu. KpuBble BBDKMBAaHHA. Perynsnus 4YMCIEHHOCTH NOMYJSALUN: pOJb
(baKTOpoOB, 3aBHCSAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKoJOrmyeckwe crparerud BunoB (r- u K-
CTpaTervu).

[onsaTHe 00 3KoMOrNUecKoil Huie Buaa. Mecroodbutanue. MHOrOMepHasi MOZENb SKOJIOTUIECKOM
Huiu [Jx. M. Xatunncona. Pazmepsl sxonornueckoit Huiu. IToTeHImanbHas U peaju30BaHHas HUIIIU.

Bun kak cucreMa momyJsaiuii. Apeaisl BUIOB. BUIBI M MX )KU3HCHHBIC CTPATETHH. DKOJIOTUICCKUE
9KBUBAJICHTEHIL.

3aKOHOMEPHOCTH IOBEACHUS M MUTpalMil JKMBOTHBIX. bHOJOrMueckne WHBa3WU Uy)KEPOJHBIX
BUJIOB.

JdemoHcTpanuu



TToptpet: Tx. . XaT4uHCOH.

Tabmumel 1 cxembl: «JKOJOTHYECKHE XapaKTEepPUCTHUKU momyisimum», «lIpocTtpancTBenHas
CTpYKTypa momyisiuun», «Bo3pacTHple mupamuibl momyiasiaun», «CKOpOCTb 3aceleHUs] MOBEPXHOCTH
3eMiIH pa3NTUUHBIMU OpraHu3Mammy, «Mogaens skonorndyeckoit Hummm [x. Y. XatunHconay.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIINN )KHBOTHBIX.

JladopaTtopHas pa6ora «IIprcrmocoOaeHus CeMSH PAaCTCHUN K PACCETICHHIO.

Tema 9. JkoJiorusi c00061eCTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0miectBa oprann3MoB. broreHo3 u ero cTpykTypa. CBsI3u MEeXIy OpraHn3MaMy B OHOIIEHO3E.

Oxocuctema kak oTkpeiTas cucreMa (A. k. Tencnn). OyHKIMOHANBEHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: MIPOAYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue Uenu U CeTH.
AbuoTtnyeckue 610ku dkocucTeM. [104BBI M HIIBI B 3KOcHUcTeMaxX. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeNN 3KOCHCTeMbl. broMacca U mpoayKiusa. DKOJOTHYECKHE MUPAMUABI YHCE,
Oromacchl ¥ SHEPIUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIileccud. IlepBryHbIe M BTOPUYHBIE CYKIIECCHU M MX MPUYUHBL
AHTpOIIOTEHHBIE BO3JIEHCTBUS Ha cykueccud. KimmakcHoe coobmiectBo. bropaznoobpasue u monHoTa
KpYTOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

IIpuponHble SKOCUCTEMBI. JKocucmemvl 03€p U pex. IKocucmemvl Mopeli U OKeaHos.
Dxocucmemuvt myHOp, 1€cos, Cmeneti, nycmuiib.

AHTpONOreHHbIE 3KOCUCTEMBI. ATposkocucTeMa. ArpolnieHo3. Pa3nnuns Mexay aHTpOTIOT€HHBIMU
Y IPUPOITHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoxackas d¢uiopa u ¢dayHa.
CuHaHTponM3anusi TOpoAcKoi QayHbl. bromorndeckoe n X03IHCTBEHHOE 3HAYEHHE arpodKOCHCTEM H
ypOOIKOCUCTEM.

3akoHOMEpHOCTH (DOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHUI OpPraHM3MOB B 3KocHcTeMax. Posib
KACKaoHo2o 3gghexma u 6u006-30uuxamopos (Kioueuix 6ud08) 8 (YHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc »BHepruM M BEUIECTB MEXKJIY CMEXKHBIMU JKOCHUCTEMaMH. YCTOHYMBOCTh OpPraHU3MOB,
TIOITYJIALIMN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX M AHTPOTIOTCHHBIX BO3IEHCTBUH.

Mexanuzmuvl 6030etlicmaust 3a2psA3HeHUNl PA3HBIX TMUNO8 HA CYOOP2AHUSMEHHOM, OP2AHUZMEHHOM,
HONYNIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOAOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeusi. MeToIoNOTHSI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX 3KOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencnu.

Tabmuuer U cxembl: «CTpykTypa OHOLIEHO3a», «DKOCHCTEMa MIMPOKOIUCTBEHHOI'O JIEcay,
«JxocucTeMa XBOHHOTO Jieca», «DyHKIIMOHAIIEHBIE TPYIIBI OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT
BeIIecTB B 3Kocucteme», «llemm mmranus (macTOWIIHASA, NETPHUTHAS)», «IKOJIOTHYECKas MHpaMHIa
gHucem», «IKOJOTHYecKas mupaMua OMoMacch», «IKOJIOTHYecKast mupaMua sHeprum», «O0pa3oBaHue
Oomnota», «llepBuunas cykueccusi», «BoccraHoBieHue yeca mocnie moxkapay», «IKOCHCTEMa 03epay,
«ArporieH03», «KpyroBopoT BelIecTB U IOTOK SHEPTUH B arporeHo3ey, «[Ipumepsl ypOoIKocHCTEM.

O6opymoBanue: TepOapuu PacTeHUM, KOJJICKIIMA HACEKOMBIX, Uydera NTHUIl U 3Bepel, repbapuu
KYJIBTYPHBIX M JUKOPACTYIINX PACTEHU, aKBAPHYM KaK MOJIENb SKOCUCTEMBI.

IpakTnyeckas padora «/3yueHne U onrcaHue ypoo3KOCUCTEMBDY.

JlabopaTtopHas padota «/3ydenne pazHOOOpa3ust MEJIKUX TTOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX.

IOKeKypeusi «OKCKypcHsi B TUOMYHBIA OuoreoueHo3 (B AyOpaBy, OepesHSIK, €JIbHUK, Ha
CYyXOIOIBHBIN WM TOMMEHHBIHN JIYT, 03€p0, 00JIOTO).

IKCKypcHs «IKCKYPCHsI B arpO3KOCHUCTEMY (Ha MOJIE MITH B TETTMYHOE XO3SIHCTBO)».

Tema 10. buocgepa — rinodanpHasi IKOCHCTEMA

buocdepa — obmermanerapras 060109ka 3eMid, TA€ CYIMIECTBYET WM CYIIECTBOBaJa >KHU3Hb.
Pa3zButre npeacraeienuii o 6uochepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepuamckoro o omocdepe.
Obnactu Ouocdeps! u e€ coctas. JKuBoe BemiecTBO 6rocdeps! u ero GyHKINH.

3aKOHOMEPHOCTU CylIecTBOBaHus Ouocdepbl. OcoOeHHOCTH OHochepsl Kak TII0OaTbHON
9KocHcTeMbl. JluHaMudeckoe paBHOBecwe B Onoctepe. KpyroBopoThl BeliecTB U OHOTCOXMMUYECKUE
IIAKITEI (YTIIepoia, a30Ta). PUTMUYIHOCTE sIBIICHMI B Onocdepe.



3onansHOCTE OHMocheprl. [lorstue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpa, XBOWHBIC Jieca,
CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE JI€Ca, CTEIH, CABAHHBI, IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPBSI.
Knumat, pacTUTENbHBINH U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKLIMS JKMBBIX CHCTEM, OIIEHKAa MX PECypCHOTO MOTEHIHala W OHOC(EepHBIX
(G yHKITHIA.

JdemoHcTpanuu

Ioptpetsi: B. . Bepnaackuii, 9. 3rocc.

Tabmuts! 1 cxemsr: «l'eocheprr 3emmn», «Kpyrosopot azora B mpupoze», «Kpyrosopor yriepoaa
B Ipupoze», «Kpyrosopot kuciopoaa B nmpupozae», «Kpyropopot Bozs! B npupoze», «OCHOBHbIE OHMOMBI
cymm», «Knnmatumueckne mosca  3emnw», «TyHapa»,  «Taifray, «CmemaHHBIH  Jecy,
«upokxonuctBeHHbI Jecy, «Crenby, «CaBannay, «[lycteinsay, « Tponndeckuii necy.

Ob6opynoBaHue: repbapiu pacTeHUH pa3HbIX OMOMOB, KOJIIEKITUH JKHBOTHBIX.

Tema 11. UenoBek u okpyzkaionas cpeaa

DKonornveckue KpU3MChl M MX NMPUYMHBL. BosneiicTBue denoBeka Ha Ouocdepy. 3arpszHeHHe
BO3IYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpefpl. OXpaHa BOJHBIX PECYPCOB.
Pazpymenue nouBel. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue Kaumara.

AHTpONOTeHHOE BO3JIEHCTBHE Ha PACTUTENBHBIM M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE NPHHLUIBI OXpaHbl Npuponsl. Kpacuele kHuru. Ocobo oxpaHsemble
npupousie Teppuropun (OOIIT). boranmueckue caasl ¥ 300J0THYECKUE TTAPKH.

OcHOBHBIE IIPUHIUAIIBI yCTOfI‘-IHBOFO pa3BUTUA UYCJIOBCYECTBA W NPUPOILIL. PaHI/IOHaHLHOC
MPUPOIOTIONB30BaHAE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIMEe 3aKOHOMEPHOCTH
rJI00AIBHBIX 9KOJIOTHYECKUX KPHU3HCOB. OCOOCHHOCTHM COBPEMEHHOIO KpU3UCA W €r0 BEpOATHBIC
MOCIIEACTBUS.

Pa3BuTre METOJ0OB MOHHUTOpPHHTA pa3BUTHS OIMACHBIX TEXHOIEHHBIX mporieccoB. Cucmemmvie
uccnedosanus nepexoda K pecypcocbepezaroweli U KOHKypeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcvl. Hayuonanvnsie ungopmayuonnvie cucmemsl, obecnevusaiowjue 0OCmMyn K
ungopmayuy o cOCMoaHUI0 OMOeNbHBIX 6U008 U IKocucmem. OCHOBbL IKOpeadbUIUMayuu IKOCUCmeM U
€cnocob08 6opvovl ¢ buonospedcoenusMU. Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuiel U cxembl: «3arps3HeHue atMochepnl», «3arps3HeHue THAPOChEphl», «3arps3HEeHUE
nouBs», «llapHukoBeiii 3ddexT», «Ocobo0 oxpaHseMble TPUPONHBIE TeppuUTOpum», «Mojaenu
YIPaBISIEMOI0 MUPAY.

ObopynoBanue: ¢ororpaduu OXpaHSIEMBIX pPacTeHH u >KMBOTHBIX KpacHoit kuurm Poccuiickoit
®enepanuu, KpacHoil KHUTH pernoHa.



IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOrpaMM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE H IPEAMETHEIE.

B crpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOEHMS IIPOrpaMMbl 110 OHOJOTHH BBIAEIICHBI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENENIECHUIO, HAluuue MOmueayuu X
00y4YeHHIO OWOINIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M HCTOPUYECKHX TPAJULIUN pa3BUTHA OMOJIOTMYECKOTO 3HAHMSA, 20MOGHOCHbL U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [ESATEIBHOCTH ILIEHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJIOTUYECKOr0 00pa30BaHMs, HAIuyue HPABOCOZHANUS
9KOJIOTHYECKOH KYNbTYpPBl, CHOCOOHOCHU CMABUMb LT U CTPOUTD >KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yabTAaThl OCBOEHHSI IPOIPAaMMBbI IO OHMOJIOIMU JOCTUTAOTCS B €IMHCTBE yUeOHOM
W BOCHUTATENbHOW  JEATENBHOCTM B  COOTBETCTBMM C  TPAJUIMOHHBIMU  POCCHUHCKHMHU
COLIMOKYJIETYPHBIMH, HCTOPHUECKUMHU U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, IPUHSATHIMHU B 0OLIECTBE
NpaBWIaMHd W HOPMaMH{ IOBEIEHHS M CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS H
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIUU JUYHOCTH, NATPUOTH3MA M YBaXKEHHMS K 3aKOHY U
MPaBOMOPSAKY, YEIOBEKY Tpy/Ja H CTaplieMy OKOJICHHIO, B3AUMHOTO YBKEHHsI, 0EPEKHOTO OTHOIICHHSI
K KyJIbTYpHOMY HACIEOUI0O U TPaJHLMsIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHSA Yy4yeOHOro mpeaMeTa «bHoNOTHS» MOMKHBI OTpaXkaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIInXCcsl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAlM{, T[O3UTHBHBIX  BHYTPEHHUX  YOeXKICHHH,
COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIecTBa, pacHIMpeHHe KU3HEHHOTO
ONbITA U OMbITa JESATENFHOCTH B MPOILECCE pealu3allid OCHOBHBIX HaIlpaBlIE€HUIl BOCHHUTATEIHHON
JesITeIbHOCTH, B TOM YHUCIIE B YACTH:

1)rpa:kgaHcKoro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3WIMH OOYYaAIOMIErocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATENILHOCTH IPH CO3JAaHUHM Y4YEOHBIX IPOEKTOB,
peleHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BBIITOJIHEHUN OMOJIOTMYECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENATh COOCTBEHHYIO MO3MLMIO 10 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM
JKM3HHU U OOBSICHSITH €€;

YMEHHE YYWTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJEHUCTBHUS
Jro/ie ¢ pa3HbIMU YOSKACHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSMHU M COLMAIIEHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeOBATENbCKUX 3a]a4, YBaXUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB MPU OOCYXICHUH
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM ESITENbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUHCKON IPaKJAHCKON HACHTUYHOCTH, NATPHOTH3MA, YBAXKECHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepe]] PonHON, ropnocTH 3a CBOM Kpail, cBOrO Po/inHy, CBOI S3bIK U
KYJIbTYpY, MPOILIOE U HACTOSIIIEe MHOTOHAITMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAMI0O W TAaMITHUKAM MPHPOIBI, IAOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCHUMCKHX YYEHBIX B CTAHOBJIEHHE U pa3BUTUE OHOJIOTUY,
NIOHUMAaHUA 3HAa4YeHUsl OMOJOTMU B IIO3HAHUM 3aKOHOB IPHUPOJBI, B XHU3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY>)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3@ €ro
cynp0y;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUS:



OCO3HaHME AYXOBHBIX [IEHHOCTENH POCCUICKOTO HApO/a;

c(hopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHIECKOTO MTOBEICHUS;

CIOCOOHOCTh OLIGHUBATh CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHWE JINYHOTO BKJIA/Ia B TIOCTPOEHHE YCTONYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DOAWTENSIM, CO3AHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS LIEHHOCTEH ceMelHOMN JKU3HU B COOTBETCTBHHU C TPaIUIMsAMHU HaponoB Poccuuy;

4) 3cTeTHYeCKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHHEe K MHUpY, BKIIOYas OCTETHKY OBITa, HAYYHOTO H TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOLIMOHAIBHOTO BO3/IEHCTBHUS KUBOW MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHWIO B Pa3HBIX BHJAX HMCKYCCTBa, CTPEMIIEHHE MPOSBIATH KadecTBa
TBOPYECKOHN THYHOCTH;

5) ¢uznyeckoro BocnuTaHusl, (OPMHUPOBAHUSA KYJIbTYPHl 310POBbSI U IMOLHOHAJILHOIO
O1aromoJsryuus:

MOHMMAaHUE W pealu3alus 370pOBOro M 0e30macHOTo o0pasza XKU3HH (30pOBOE NHTaHWE,
COONIIOJICHNE THTHCHUYECKUX TIpaBHUI M HOPM, COaJaHCHUPOBAHHBIH pEKUM 3aHATHH W OTABIXA,
perymsapHas (pu3nueckas akKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MOHUMaHHE IICHHOCTH TPaBUJ WHIWBHYaTbHOTO U KOJUIEKTHBHOI'O OE30MAacHOTO IMOBEICHUS B
CUTYyalUsX, YIPOKAIOIMINX 3JOPOBBIO M KU3HH JIIOJICH;

OCO3HAaHWE TIOCTENCTBUH W HENpPUATHUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS aJKOTOII,
HapKOTUKOB, KYpEHHUS);

6) TPY10BOI0 BOCIMTAHUSA:

TOTOBHOCTH K TPYly, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JEATENBHOCTH TEXHOJOTMYECKOW W COIMAbHOW HampaBIeHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO BBITIONHATE TAKYIO JESITEIBHOCTS;

UHTEpEC K pa3iuyHbiM  cdepaM MpodecCHOHANBLHON JIeSITENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaan30BbhIBaTh COOCTBEHHBIE KU3HEHHbIE TIIAHBL;

TOTOBHOCTB M CTIOCOOHOCTB K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA TIPOTSHKEHUH BCEH JKU3HM,

7) 3K0JOTHYEeCKOTO BOCTUTAHUSI:

AKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
e€ CyIecTBOBaHUS;

TIOBBINICHHE YPOBHS KOJIOTHUECKOW KyIbTYphL: IPUOOPETEHHE OMbITa IJIAHUPOBAHUS TTOCTYIIKOB
Y OLIEHKU UX BO3MOKHBIX TIOCIEICTBHUU [T OKPYKAFOIIEH CPEebl;

OCO3HaHUE TI00ATLHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM U ITyTel UX PelIeHNS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpETacMble MPU H3yYeHHH OWOJIOTHH 3HAHWUS W YMEHHUS IPH
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE IPABHII
MOBEJICHUSI B TNPHUPOJE, HANpaBlICHHBIX HAa COXpAaHEHHWE PaBHOBECHS B 3KOCHUCTEMaX, OXpaHy BHJIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUATHE JECUCTBUM, NMPUHOCSIIIMX BpEN OKPYXKAKOLIEH HNPUPOLHOU cpene, yMEHHUeE
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH H
NpeOoTBpPaIIaTh HX;

HaJIMYMeE Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTUIECKON KYIbTYPhI, ONbITA IEATSILHOCTH
9KOJIOTHYECKOM  HAINPaBJICHHOCTH, YMEHHUS  PYKOBOJACTBOBAaTbCI HMH B  IIO3HABaTEJILHOM,
KOMMYHHMKAaTUBHOH M COLMAJbHOM NMPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEILHOCTH
9KOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH ¥ OOIIEeCTBEHHON NPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B IMOJHUKYIHTYPHOM MHPE;

COBEPILEHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEIICTBA B3aUMOJACHCTBUS MEXKIY
JIFOABMU M IO3HAHUSI MUPA;

NMOHUMaHue crenudukn OWONOTMM Kak HayKd, OCO3HaHWs e€ poiad B (OPMHPOBAHHUH
paIOHABHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO TPENCTaBICHHS 00 OKPYKaroIleM MHUpe



KaK O €IMHCTBE NPHUPOJIBI, YEIOBEKA M OOIIECTBA, B IO3HAHUH ITPUPOIHBIX 3aKOHOMEPHOCTEH U PeIeHUN
npoOJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU JUIsi COBPEMECHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YPOBHS PAa3BUTUSl MEOUIMHBI, CO3[JaHHE TIEPCIEKTUBHBIX OHMOTEXHOJIOTHH, CHOCOOHBIX pelaTh
pecypcHbIe TIPOOJIEMBI PAa3BUTHS YEIOBEYECTBA, MOMCKA MyTel BBIXOJA M3 INIOOATBHBIX 3KOJIOTHYECKUX
npobiieM ¥ o0ecrmedeHust Iepexona K YCTOWYMBOMY pa3sBHTHIO, PAlMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOAHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B TIONYYEHUHM OHOJIOTMUECKHX 3HAHMHA B IENAX IIOBBILCHHS OOIIEH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoii Ipu U3y4eHHUH OHOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONIb30BaTh ITIOJydaeMble 3HAHMS JUIA aHaIW3a W OOBSCHEHHS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXOISIINX B HEM HM3MEHEHH, yMEHHE JelaThb OOOCHOBAHHBIC 3aKIIOUYCHUS HAa OCHOBE HAyYHBIX
Q)aKTOB 1 UMCIOIINXC AaHHBIX € LEJbIO MMOJTYUCHUA JOCTOBCPHBIX BHIBOAOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIB30BaTh OMONOTHYECKHE 3HAHHS IS PELIeHHs HpoOiieM B
peaNbHBIX )KU3HEHHBIX CUTYaLUsIX;

OCO3HAHWE IIEHHOCTH HAayYHOH JEeSTeTbHOCTH, TOTOBHOCTh OCYIICCTBIISITh MPOCKTHYIO U
HCCIIEZIOBATEIBCKYIO IESITIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HETPEPHIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
IMMOJIY4YCHHUIO HOBBIX 3HAHUH 1O 6I/IOJIOFI/II/I B COOTBCTCTBUHU C ) KU3HCHHbBIMU HOTpe6HOCT$1MI/I.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS Y4eOHOro npeamera «bruonorusy» BKIIOYAoT: 3HaYMMbIe
s GOPMHUPOBAHMS  MHPOBO33PEHHS  OOYYAIOUIMXCS  MEXKIUCLUIUIMHAPHBIE (MEXIpPEAMETHBIC)
oOIIeHayYHbIE MOHATHUS, OTPAKAIOIINME LENOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEeHU(HUKY METOIOB
MO3HAHMS, WUCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEpIHs, SBJIEHME, MpOIlecc, CUCTEMA,
Hay4HbIH (haKT, MPHHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHue, HaOoJieHue,
U3MEpEHHe, OSKCIEPUMEHT U Jpyrue); YyHHBEpcalbHble y4yeOHbIe JEHCTBHS (TIO3HABATENbHEIE,
KOMMYHHKAaTUBHBIE, PETYJSITUBHBIE), o0ecrieunBatonye GopMUpoBaHue GyHKIIMOHAILHONW TPAMOTHOCTH
U COIMAJbHOM KOMIIETCHIIMU OOYYaIOMIUXCS; CIHOCOOHOCTH OOYYaroIIUXCsl HMCHOJb30BaTh OCBOCHHEIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble y4yeOHbIE JCWCTBHS B
MO3HABATENILHON M COLUATILHOM MTPAKTUKE.

B pesynbrate m3ydeHus OMOJIOTHH Ha YPOBHE CpEIHEro o0mero oOpa3oBaHus y 00y4aromerocs
OyxyTr cdopMHpOBaHBl IO3HABAaTEIbHbIC YHUBEPCAIbHBIC Y4eOHbIE IEHCTBHUs, KOMMYHHKAaTHBHBIC
YHHUBEpCalbHble Y4eOHbIE IEHCTBHS, PErYJISITUBHBIC YHHUBEpCAJIbHBIC yueOHbIE NEHCTBUSA, COBMECTHAs
JIESTENbHOCTb.

MertamnpenMeTHble pe3ylibTaThl OCBOCHUS TPOTPAMMBI CPEJIHEro OO0IEero 0O0pa3oBaHUs JIOJKHEI
OTpaXkaTh:

OBiajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH IeHCTBUAMM:

1)0a3oBble JIornueckme AelcTBHS:

CaMOCTOSITETIbHO (POPMYJTMPOBATEH M AKTyaIM3UPOBATh MIPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOrO MBIIUICHUS (aHaiu3a, CHUHTE3a,
cpaBHEHHs, Kiaccupukanmuy, o000IIeHNS), PACKPBIBATH CMBICT OMOJIOTHMYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIE IPU3HAKH, YCTaHABINBATH CBS3U C IPYTUMH HOHATHAMN);

ONPEACIATh LENH AEATENBHOCTH, 3a/1aBasi MapaMEeTpel U KPUTEPUU HX JOCTHIKEHUS, COOTHOCUTH
PE3yIBTATHI IEATENHHOCTH C TIOCTABICHHBIMH LEJISIMH;

WCIIOJIb30BaTh OMOJIOTHYECKHE IOHATHS ISl OObsICHEHUS (PAKTOB M SBJICHHUH KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXAEHUs (MHAYKTHBHBIC, NEIyKTUBHBIC, IO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M NPOTHBOPEYMS] B pPACCMaTPHBACMBIX SBJICHHUSX, (OPMYIHPOBATH BBIBOABI U
3aKJIFOYCHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBA JUIA IMPEJICTaBICHUS CYLIECTBEHHBIX CBS3eH U
OTHOLICHHH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TakkKe MPOTHBOPEYHH pasHOro poja,
BBISIBIICHHBIX B PA3IMYHBIX HH()OPMALIMOHHBIX HCTOYHHKAX;



pa3pabaTeiBaTh IUIAH pEHICHUS TPOOJIEeMBbl ¢ YYETOM aHali3a WMEIONIMXCS MAaTepUANIbHBIX H
HEMAaTePUATLHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJLTATOB LIENSIM, OIICHUBAThH
PUCKH TIOCIIECTBUI JICATEIILHOCTH;

KOODIWHUPOBAaTh ¥  BBIIONHATH pabOTy B  YCIOBUSX PEaJbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEAaTHUBHOE MBIIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJIEM.

2)0a30Bble HCCIeA0BATEIbCKHIE TeCTBHS:

BJIAJICTh HAaBBIKAMH YYeOHO-WUCCIIEIOBATENBCKONH ¥ TPOCKTHOW JESTEIBHOCTH, HaBBIKAMU
paspeiieHus: mpooyieM, ClIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHCHHUIO PA3JIUYHBIX METOOB TTO3HAHNUS;

UCIIOJIb30BaTh ~ pa3jM4yHble BUJABI JCATEILHOCTH 10 MOJNYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEPIPETalluy, MPeoOPa30BaHUI0 U MPUMEHCHHUIO B YYCOHBIX CHUTYAIMSIX, B TOM YHCJIC NMPU CO3JIaHUU
Y4eOHBIX M COIMATBHBIX TPOEKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJICTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMU
TOHATHSIMU ¥ METOAMHU;

CTaBUTh ¥ (POPMYIIHPOBATH COOCTBEHHBIC 33]]a4U B 00Pa30BaTEIbLHON JACSITSILHOCTH M )KU3HEHHBIX
CUTYaIUsAX;

BBISIBIISITh TIPUYMHHO-CIICICTBCHHBIC CBSI3U W aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATH THUIOTE3y €
pellIeHus, HAXOJHWTh APTYMEHTHI IS JIOKA3aTelIbCTBA CBOMX YTBEPXKICHMI, 3a]laBaTh IapaMeTphl U
KPUTEPUU PEIICHUS;

aHAITM3UPOBATh TIOJYYCHHBIC B XOJI€ PCIICHUS 3aJlaud Pe3yNbTaThl, KPUTHYCCKUA OIICHHBATH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MCHEHUE B HOBBIX YCJIOBHSIX;

JIlaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh IICJICHATIPABIICHHBIN TMOMCK TepeHoca CpelACTB U CHOCO0OB  JeHCTBUS B
npoQeCCHOHATBHYIO CPEY;

YMETh NIEPCHOCUTH 3HAHUS B TI03HABATEIBHYIO U MPAKTUYECKYIO 00J1aCTH )KU3HEIEATSIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTb OPUTHHAIBHBIC TOJXO/bI U PEIICHUS, CTABUTh MPOOJIEMbI 1
3aJ1a4H, JIOIYCKAOIINE aJIbTePHATUBHBIC PEIICHUS.

3) pabdota c undopmanmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(MOpMANUU (TEKCTe yueOHOro MOocOoOus, HAYYHO-
MOMYJISIPHON JTUTEPAType, OMOMOTHUECKUX CIOBApsAX U CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHeTe), aHaiM3upoBaTh MHGOPMAIMIO PA3JIMYHBIX BHUJOB M (DOPM MPEACTaBICHUS, KPUTHUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh W HEMPOTHBOPEYHBOCTD;

(bopMyJIHPOBATh 3aMPOCHl K IPUMEHSTh Pa3IMYHBIC METOBI MPH MOUCKE H 0TOOPE OMOJIOTHYECKON
uHGOpMAIUH, HEOOXOAMMOM JIJIsl BHITIOJHEHMSI yUeOHBIX 33134,

npuoOpeTaTh  OMBIT  KCIIOJIb30BaHUSA  MH(MOPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHIH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIOJIH30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEACTaBICHHUS OMOJIOTHYECKONH MH(OpMALUN
(cxeMbl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U PYTOE);

WCIIOJb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA NPpHU padboTe ¢ OMoIornieckoi nHpopMaluei:
MPUMEHATh XUMUYECKHUE, (PU3NUYECKUE U MAaTeMaTHYSCKUE 3HAKU M CUMBOJIBI, (POPMYIIBI, a00peBraTypy,
HOMEHKJIATypPy, UCIIOJIb30BaTh U IPe00Pa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISAHOCTH;

BIIQJICTh HABBIKAMHU PACIO3HABAHUS W 3alUTH MHQOpMAanuy, WH(HOPMAIMOHHOW 0€30MacHOCTH
JUYHOCTH.

OeBjaieHHe YHUBEPCAILHBIMH KOMMYHHUKATHBHBIMH JIHCTBUSIMHU:

1)o0menue:

OCYIIECTBIATh KOMMYHHKAIIMU BO BCeX c(epax >KWM3HW, aKTUBHO y4YaCTBOBATh B JHAIIOTE WU
JTUCKYCCHH TIO CYIIECTBY OOCYXIaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBHICKA3bIBATH CYXKICHUS
OTHOCHTEIIFHO BBIMTOJHEHUS MpeiaraeMoi 3aJjaui, YYUThIBATh WHTEPECHl H COTJIACOBAHHOCTH MO3MIINHN
JIPYTHX YYaCTHUKOB JIMAJIOTa WU TUCKYCCHN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHUS, MOHMMATh 3HAYCHHE COIMATBHBIX 3HAKOB,
NPE/ITOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyallMii, yMETh CMATYaTh KOH(JIUKTBI U BECTH
MIEPETOBOPBI;



BJIAJCTh Pa3IMYHBIMU cIIocO0aMM OOLIEHHS U B3aUMOJEWCTBUS, ITOHUMAaTh HAMEPEHMs IPYIUX
JIOZEH, MPOSIBIIATE YBRKUTEIBHOE OTHOILEHHE K COOECEAHUKY U B KOPPEKTHOH (opme popmynanpoBaTh
CBOM BO3pa)KEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasI 1eSITETbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1 MHAMBUIYAIBHONW PaOOThl IPH PEIIEHUH
Ouosornveckoi  MpoONeMbl, OOOCHOBBIBATH HEOOXOIWMOCTb MPHUMEHEHHUS TPYMNIOBBIX  (OpM
B3aMMOICHCTBUS TIPY pelIeHny yueOHOH 3a1aum;

BBIOMpaTh TEMATUKy W METOAbl COBMECTHBIX MACHCTBHH C Y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMMATH 1€ COBMECTHOM A€ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JOCTIKEHHIO: COCTAaBJIATH IUIAH JEHCTBHM, paclpenensaTb pPOJH € YYETOM MHEHUH YYaCTHHKOB,
00CyXaTh pe3ybTaThl COBMECTHOH paboThI;

OILICHMBATh KAaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTb HOBBIE IPOEKTHI, OLEHWBATH HIACH C TO3WLIUM HOBU3HBI, OPHUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIATh MO3UTHBHOE CTPATETMYECKOE IMOBEICHUE B PA3IWYHBIX CHUTYalWsX, HPOSABIATH
TBOPYECTBO M BOOOpaKeHHUE, ObITh HHULUATHBHBIM.

OBnajeHue YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1)camoopranuzanms:

WCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHMS ISl BBIABICHUS MPOOJIEM M UX PELICHHS B XKU3HCHHBIX U
y4eOHBIX CUTYallHAX;

BHIOMpaTh Ha OCHOBE OMOJIOTHUECKMX 3HAHHWH NENEeBbIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSX M TIOCTYNKax II0 OTHOWIEHWIO K JKMBOW TPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAOIHUX;

CaMOCTOSITETIbHO OCYIIECTBIISTH MMO3HABATENBHYIO JCATCIBHOCTD, BBISBIATEH IPOOJIEMBI, CTABUTH
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTENbHOM JESITENBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITETIbHO COCTaBJATh IUIAH PEIICHUS MpoOJeMbl C YYETOM HMMEIOLIMXCS PECYpCoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHN;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

pacuIMpsATh paMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIH;

JieNiaTh OCO3HAHHBINA BBIOOD, apIryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKON 3PYAULIUHU B Pa3HBIX 00JaCTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATE CBOI 00pa3oBaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYalllsIM, BHOCHUTh KOPPEKTHBBI B JI€ATENBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YIBTATOB LIEISM;

BJIaJICTh HAaBBIKAMH I103HABATENILHOW pe(UIEKCHH KaK OCO3HAHHs COBEPINAEMBIX JIEHCTBHH U
MBICITUTENIFHBIX TPOIECCOB, WX DPE3YyIbTaTOB W OCHOBAaHWH, WCHOIB30BaTh MPUEMBI peIeKCHH s
OLIEHKM CHUTYaIlH, BBIOOPa BEPHOTO PELICHHUS;

YMETH OIIEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3YIbTATOB AECITEIHHOCTH;

3)npunsTHE ceOsl U APYTHUX:

NPUHUMATE ce0sl, TOHUMasl CBOM HEJJOCTATKH U JOCTOMHCTBA,;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIIbTATOB JAE€ATEIHHOCTH;

MpU3HABATh CBOE MPABO M MPaBO JIPYTHX Ha OIMINOKH;

pa3BUBaTh CHOCOOHOCTH MOHUMATH MHP C TIO3UIUH APYTOTrO YEIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

IIpenMeTHbIe pE3ynbTaThl OCBOCHHUS COJepX)aHUs ydeOHoro mpenmera «buomorus» Ha
YIIyOJEHHOM YpPOBHE OPHEHTHUPOBAaHBI Ha OOEcleYeHHe NPOQWIBHOTO OOY4YeHHsS OOydYaroUIuxcs
omosorn. OHM BKJIIOYAIOT: CHEIUGUICCKUAE I OWOJIOTMH HAyYHBIC 3HAHUSA, YMEHHUS H CIIOCOOBI
JNEHCTBUIl TI0 OCBOCHWIO, HMHTEPIPETAMM W MpeoOpa3oBaHHUI0 3HAHWH, BUJBI JICATEIFHOCTH TIO



MOJTyYEHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX, a TAK)KE B PEabHBIX JKU3HEHHBIX
cutyarusix. [lpenqmeTHbie pe3ynpTaTsl IPeACTaBIeHBI IO TOAaM H3Y9IEHUS.

[IpeameTrHble pe3ynbTaThl OCcBOeHUs ydeOHoro mpeamera «buonorusi» B 10 kaacce ROINKHEI
OTpaXKaTh:

c(hopMHUPOBaHHOCTh 3HAHWUH O MECTe W POJM OWOJOTHH B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMUPOBAHUHN €CTECTBEHHO-HAYYHOW KAapTUHH MHUpPA, B IMO3HAHWHM 3aKOHOB MPHUPOIBI U PEIICHUHN
npoOjeM paluOHAIFHOTO MPHPOJONONB30BAHUS, O BKJIAAEC POCCHHCKUX W 3apyOCKHBIX YYEHBIX B
pasBUTHE OWOJIOTHH;

BIQJICHHE CHCTEMOW OWOJOTMYECKWX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOITOJIATAIOIINE
OWolornuecKkue TEPMHHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTabolu3M, TOMeocTas,
caMoOperyJyisilus, CaMOBOCIPOU3BEJEHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M pPa3BUTHE),
ouosornueckne Teopun (kmerodHas teopus T. IlIBanna, M. Illmefinena, P. BupxoBa, XpomocoMHas
Teopust HacieactBeHHocTd T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax MHOroo0Opasus u
MPOUCXOXKJICHUS KyJIbTYPHBIX DPacTEHHi), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHUS,
pacIeruieHns, YICTOTH TaMeT, He3aBUCHUMOro HacienoBanus [. MeHmens, TOMOJOTUYECKHX DPSIOB B
HaclencTBeHHO# m3MeHunBoctr H. . BaBriosa), mpuHIHAIIET (KOMILUIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUs, HWCIONB3YEeMbIX B OHOJIOTHYECKUX
HCCIIETIOBAHUSX JKUBBIX 00BEKTOB (OIMCaHNEe, U3MEPEHNE, HAOIIOICHNE, DKCIIEPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIC TPU3HAKU: BHPYCOB, KIETOK NPOKAPHOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJICTOUHBIX OPTraHU3MOB, B TOM YHCJIe OaKTepHii, TpUOOB, pacTEeHHI, J)KUBOTHBIX
U 4YeJlOoBeKa, CTPOEHHUS OpraHOB M CHCTEM OPIaHOB pacTeHUM, XUBOTHBIX, YEJOBEKa, MPOIECCOB
JKU3HEACSTEThHOCTH, IPOTEKAIOIINX B OPTaHW3Max PAcTeHWH, KUBOTHBIX W UYENOBEKa, OMOIOTHYECKHIX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OJU3M), MPEBPALICHUS 3HEPTUU, OpPOXKEHUs, aBTOTPO(HOTO U
reTepoTpo(HOr0 THUIMOB TNHTaHHA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Mel03a, TraMeTOreHesa,
sMOpHoreHe3a, MOCTAIMOPHUOHATIHHOTO Pa3BUTHS, PA3MHOXKEHHUS, HHIUBUIYAILHOTO Pa3BUTHs OpraHH3Ma
(oHTOTEHE3a), B3aMMOICUCTBUS T€HOB, TETEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE yCTaHABIMBATH B3aMMOCBSI3H MEX]Yy OPraHOMIAMH KJIETKU M UX QYHKIHUIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHeH W WX (YHKIUSAMH, MEXJAYy OpraHaMH W CHUCTEMaMH OPraHoOB y pPacTeHHH,
JKUBOTHBIX U YelIOBeKa M MX (HYHKIMSAMHE, MEXITy CUCTEMaMH OPTaHOB U MX (DYHKITUSAMH, MY dTaraMu
oOMeHa BEIIeCTB, JTalaMHd KJIETOYHOTO IMKJIAa M JKU3HEHHBIX IHKIOB OpPraHU3MOB, 3TallaMu
SMOPHOHATBHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUTIOM, (PEHOTHUTIOM M (PaKTOpPaMH Cpelibl OOUTaHMUS,

YMEHHE BBISBIATH OTIUYUTENBHBIE IPU3HAKHU )KUBBIX CUCTEM, B TOM YHCJIe PACTCHUM, )KUBOTHBIX U
YEIIOBEKa;

YMEHHE UCMOIb30BaTh COOTBETCTBYIOIIME apTyMEHTH, OWOJOTHYECKYI0 TEPMHHOJOTHIO U
CHUMBOITUKY IS TOKA3aTEbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMAaTHYECKHUX TPYIIIL;

YMEHHE pemiaTh OHOJOTHYECKHE 3a/adyl, BBISBISATH TPUYMHHO-CIIEJCTBEHHBIC CBS3U MEXKIY
MCCIIeTyeMbIMH OMOJIOTHYECKUMH MIPOIIECCAMH U SIBIICHUSAMH, I€JIaTh BBIBOABI M MPOTHO3BI HA OCHOBAHHUHU
MOJTyYEHHBIX PE3YIbTATOB;

YMEHHUE BBIIOIHATE JIA0OPAaTOPHBIE W MpPaKTUYeCKue padoThl, coOII0aaTh MpaBuia npu padoTe ¢
y4eOHBIM 1 JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, IPOBEPSATh MX JKCIEPUMEHTAILHBIMU CPEICTBAMH, (OPMYIUPYS
LIeNTb UCCIIEIOBAHNS, aHAJTM3UPOBATh MOIYUYEHHBIE PE3YIIbTATHI U JIENIATh BBIBOJBI;

YMEHHE y4acTBOBATh B YUeOHO-HUCCIIEAOBATENLCKON padoTe 0 OMOJIOTMH, KOJIOTHH ¥ METULIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TMPEICTaBIATh MOTyYEHHBIE
pe3y/IbTaThl Ha YYEHHYECKUX KOH(PEPEHLIUX;

YMEHHE OLICHUBATH 3TUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHMU B 00yacTh OMOJOTHH H
MEININHBl (KJIOHHPOBAaHME, HWCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TeHOMa W
CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISAITh OCO3HAaHHBIH BBHIOOp Oyaymiell npodeccHOHaNbHOW JESTENbHOCTH B
obnmacTn OWONOTHH, METUIMHBI, OWOTEXHOJOTHH, BETEPHUHAPUH, CEINBCKOTO XO34HCTBAa, MHIIEBON
MPOMBIIIUIEHHOCTH, YTIIyONSATh TO3HABATEIbHBIN HMHTEpEC, HANpaBJICHHBI Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH NpodeccHu 1 MPOA0ILKEHHUE OMOIOTHIECKOro 00pa3oBaHus B OPraHU3aLUsIX CPEAHET0
npo¢eCCHOHANBFHOTO M BBICHIETO 00pa30BaHuUsI.

IIpenMeTHBIE pe3ynbTaThl OCBOCHHs yueOHoro mpeamera «buomorus» B I1 Kiaacce ROIKHBI
OTpaXkaTh:



c(OpPMHUPOBAHHOCTh 3HAHWH O MECT€ M POJHM OHOJIOTHH B CHCTEME ECTECTBCHHBIX HAyK, B
(OpMHPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUpA, B MO3HAHUM 3aKOHOB MPUPOJIBLI H
PELICHUN JKOJIOTUYECKUX MPOOJIEM 4YelOBEYEeCTBA, a TAKXKE B PELICHUH BOIPOCOB PAlMOHAIBLHOTO
MPUPOAOTIONB30BaHMA, U B JOPMUPOBAHUM [IEHHOCTHOT'O OTHOIICHUS K PUPO/IE, OOIIECTBY, YETIOBEKY, O
BKJIaJIe POCCUHCKUX U 3apYOEKHBIX YIEHBIX-OHOIOTOB B pa3BUTHE OMOIOTHH;

YMEHUE BIAJIETh CHUCTEMOW OHOJIOTMYMECKUX 3HAHHW, KOTOpas BKIIOYACT ONpEACTICHUS |
MOHUMAaHUE CYITHOCTH OCHOBOIIOJIATAIOIIUX OUOJIOTHYCSCKUX TEPMUHOB WM TOHATHUH (BUMA, SKOCHUCTEMA,
ouocdepa), Onomormdeckne Teopuu (dBoironmoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHS
sBomtonnn), yaeHus (A. H. CeseproBa — o myTsx W HampasieHUsX sBomonnn, B.W. Bepranckoro — o
ouocgepe), 3axonbl (reHeTndeckoro pasHoBecust Jx. Xapau u B. BaiinOepra, 3apojbIlieBoro cxoacraa
K. M. bapa), npaBuna (Munumyma [O. JIuOuxa, 3KOJIOTMYECKON NHpPAMUABI 3HEPTHUHU), TUIOTE3HI
(rumoresa «mupa PHK» V. ['mnbepra);

YMCHHE BJIaJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS, UCIIOIB3YEMbIMU B OMOJOTUYECKHIX
UCCIICIOBAHUSAX JKUBBIX OOBEKTOB M DKOCHCTEM (OMHCaHHME, U3MepeHHe, HaOIIoJeHHe, IKCIIEPUMEHT),
croco0aMH BBISIBJICHUS M OLICHKU aHTPOIOT¢HHBIX U3MEHEHHI B TIPUPOJIC;

YMEHUE BBIACTATH CYNICCTBEHHbBIC MPH3HAKH: BHUJOB, OMOTCOIEHO30B, SKOCUCTEM W OHOchepsl,
CTaOMIIM3UPYIOIIETO, ABIKYIIETO M Pa3phIBAIOLIETO ECTECTBEHHOTO OTOOpa, ajuloNaTpU4ecKoro M
CHUMITATPUYECKOT0 BUI000PA30BAHUS, BIUSHHS JBHKYIIUX CHJ 3BOJIIONWH Ha TeHO(MOH] TOIMYJISINY,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K Cpele OOWTaHHs, 4YepEeJOBAHUS HANPABICHUN DBOJIOINH,
KpPYroBOpOTa BEUIECTB M MOTOKA YHEPTUHU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATb B3aMMOCBA3KW MCXKIAY IMpoLcCCaMU JBBOJIOLNWH, ABWXXYIWIMMU CHIIAMH
AHTPOIIOTeHEe3a, KOMITOHEHTAMH PAa3IMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMH K HUIM OPTaHU3MOB;

YMCHHE BBISABJIATH OTJIMYUTCIIbHBIC MIPU3HAKU KUBBLIX CUCTEM, HpI/ICHOCO6HCHHOCTB BHUIOB K CpcJic
O6I/IT3HI/I$[, 36I/IOTI/I‘IGCKI/IX u 6I/IOTI/I‘-IGCKI/IX KOMIIOHCHTOB 3KOCHCTCM, B3aNMOCBSI3eH OpraHusmMoB B
€000IIeCcTBaX, AHTPOMOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIMOJIb30BaTh COOTBETCTBYIONIME AapryMEHThI, OHOJIIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY JUIS JOKA3aTelbCTBa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHX TPYIII, B3aHMOCBS3H
OpraHusMoOB H CpC/bl OGI/ITaHI/IH, CANMHCTBA YCJIOBCUCCKHUX pac, HeO6XO}II/IMOCTI/I COXpaHCHUMA
MHOT000pa3us BUJIOB U 9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOIBI M YCIIOBEUCCTBA;

YMCHHUE pelIaTh OHMOJIOTHYECKHE 3aJa4ud, BBIABIATH MNPUYMHHO-CJICACTBECHHBLIC CBA3U MCEXKIY
HCCICAYEMBIMU OHMOJIOTHYECKUMU mpoueccaMu U ABJIICHUAMU, JCJIaTh BBIBOJIbI U ITPOTHO3bI HA OCHOBAHUHN
MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJHATh JIA0OPATOPHBIC M MPAKTHYECKUE pabOThI, COONMIONATh MPaBMWIa MpU paboTe ¢
y4eOHBIM 1 J1a00paTOPHBEIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUIATh THIIOTE3bI, MPOBEPATh MX SKCIECPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
eJb UCCIIeIOBAHUS, aHATTM3UPOBATH MOJYYCHHBIC PE3YJIbTAThI U JICNAThH BHIBOIHI;

YMEHHUE y4acTBOBATh B YU€OHO-HCCIIEA0BATENHLCKON PaboTe 10 OMOJIOTHH, SKOJIOTHH M METUIIMHE,
HpOBO}IHMOfI Ha 0a3e IIKOJBHBIX Hay4YHBIX O6HICCTB, u HY6.HI/IT-IHO MMpEACTaBIATE IMOJTYUYCHHBIC
pe3yNIbTaThl HA YICHUYECKUX KOH(PEPEHITHSIX;

YME€HHE OLCHNUBATh 'MIIOTE3bI U TCOPHUU O IMTPOUCXONKIACHUU KNU3HU, YCJIOBEKA U YEJIOBCUCCKUX pac,
0 MPUYHHAX, TIOCIIE/ICTBUIX U CIIOCO0aX MpeoTBPaIeHHUs II00albHBIX U3MEHEHH B Onochepe;

YMEHHE OCYILIECTBIISATh OCO3HAHHBIN BBIOOp Oyaymiedl npodeccHOHANbHONW JIESATENbHOCTH B
obnmactu OWOJOTHH, 3KOJOTHH, IPHUPOJIONOIH30BAHUS, MEAMIUHBI, OWOTEXHOJIOTHH, TICUXOJIOTHUH,
BETCpUHApPUU, CEIIBCKOI'O X03$II>'ICTBa, HI/IIIICBOI71 ITPOMBIIIIIICHHOCTH, yFHY6H$ITB TO3HaBaTEIbHBIN HUHTEPEC,
HapaBJICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOMIEH MPO(ECCUH U MPOJODKEHNE OMOIOTHIECKOTO
00pa3oBaHMs B OPraHU3aLUsaX CPEAHEro NpoeCCHOHATBHOTO U BBICILIET0 00pa30BaHMS.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoauuyecTBO YacoB
Ne HaumenoBanue pa3aesioB u K n JyekTpoHHbIe (LM (pPOBLIE) 00pa3oBaTeIbHbIE
n/n TeM NMPOrpaMMBbl Bcero p;’ﬁHOTTI::ﬂbHHe p:f) g:::;”ec'me pecypcbl
1 Buonorus kak Hayka 1 0 0 bubmnorexa [IOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e632a
2 JKuBbIC CHCTEMBI 11X 2 0 0 bu6nmoreka LIOK https://m.edsoo.ru/7f41c292
U3yUYCHHE
3 N 2 0 05 bubmuoreka [{OK https://m.edsoo.ru/7f41c292
4 XuMu4ecKasi OpraHu3arus 10 1 1 bubnuoteka LIOK https://m.edsoo.ru/7f41c292
KJIICTKHU
5 CrpoenHe 1 yHKIH KICTKH 8 1 2 bu6mmoteka LIOK https://m.edsoo.ru/7f41c292
OGMeH BelecTs U bu6nmoreka LIOK https://m.edsoo.ru/7f41c292
6 MPEeBpAaICHUE YHEPTUU B 9 1 1
KIIETKE
7 Hacnencteennas uupopmarms 9 1 05 bu6mmoteka LIOK https://m.edsoo.ru/7f41c292
U peanu3aiys e€ B KJIeTKe '
8 JKHSHEHHbI KT KIETKH 6 0 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41c292
9 Crpoenue 1 QyHKIIMN 17 1 15 bu6mmoreka IIOK https://m.edsoo.ru/7f41c292
OpPraHU3MOB )
10 Pa3MHOXeHHE U Pa3BUTHE 8 1 15 bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB '
I'eHeTrka — HayKa O bubmuoreka I{OK https://m.edsoo.ru/7f41¢c292
11 HacCJIeCTBEHHOCTH U 2 0 0.5
N3MCHUYHUBOCTHU OpTaHI/I3MOB
12 3aKOHOMEPHOCTH 10 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 0 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c292

N3MCHYMBOCTHU
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https://m.edsoo.ru/7f41c292

bubnuoreka I{OK https://m.edsoo.ru/7f41¢c292

14 T'eHeTnka yemoBeKka 3 0.5
15 CeteKIUs OpraHu3MOB 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
16 Buorexnonorus u 3 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
CHHTETHYECKAast OMOJIOTHS
OBIIEE KOJIMYECTBO YACOB I1O 100 13

[NTPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosnuecTBO 4yacoB JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;::me PAasieIOB M TeM Beero Koutpoabusie  IIpakTnueckue f)lg:)g? OOBBa];"l:J)1bel e
padoTbI padoTsI pecypel
1 3apoxeHne U pa3BUTHE 3BOIIOLUOHHBIX 4 0
MPEe/ICTaBICHUH B OMOJIOTHI
2 MukposBomonus U e€ pe3yIbTaThl 14 1 2
3 Maxpo3BoITOLHUs U €€ Pe3yNbTaThl 6 0 0
4 [IpoucxoxneHre U pa3BUTHE KU3HU HA 15 1 15
3emute
5 [IponcxoxneHne yenoBeka — aHTPOIIOTeHe3 10 1 1
JKOoJIOTUS] — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPTaHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0 0.5
OKpy>Karollie cpeioin
7 OpraHu3Msl U cpesia 00uTaHus 9 1 15
8 DKOJIOTHSI BUJIOB U MOIYJISIIUI 9 1 0.5
9 DKOJIOTHUS COOOIIECTB. DKOJIOTHYECKUE 12 1 05
CHCTEMBI
10 buocdepa — rmobanpHast SkocucTeMa 6 1 0
11 UenoBek 1 OKpyXKarolas cpeaa 6 0 0
12 PesepBHOE Bpemst 8 1
13 0 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 7.5







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KoangecTBo yacoB

e KonTpo HAata DJIeKTPOHHbIE U (POBbIE
HTPOJIb
n/  Tema ypoka Bee Hpaktuaec | MSYMEH o parenpubie pecypebt
n ro KHe padoTel | Ui
padoTsI
Buonorus kak KOMIUICKCHAsT HAyKa U KaK Bubmorexa LIOK
4ACTH COBPEMEHHOTO OBIIECTB 1 0 0 01.09.20 = https://m.edso00.ru/863e6122https://m.edsoo.r
23 u/863e632a
. bubnuoreka [{OK
JKuBBIE CHCTEMBI M HX CBOMCTBA 1 0 0 04.09.20 .
23 https://m.eds00.ru/863e6564
YpoBHEBast OpraHU3aNHs KUBBIX CHCTEM 1 0 0 07.09.20
23
HcTopust OTKPBITHS U U3YUCHHSI KIICTKH.
Knerounas teopus ! 0 0 22'09'20
MeTo/1bl MOJIEKYJISIPHOU U KJIETOUHOU
omonoruu. [IpakTrueckas padora
«M3yueHne MeTOI0B KIIETOYHOM GHOIOTHH 1 0 05 11.09.20 bubnnorexa [JOK
(xpomarorpadmust, snekTpodopes, ' 23' ' https://m.eds00.ru/863e6122
muddhepeHnanbHoe eHTpu(yrupoBaHue,
TILP)»
. but6mmorekxa [IOK
XHUMHYECKHI COCTAB KIIETKU 1 0 0 23.09.20 https://m.edso0.ru/863e674e
MuHepasbHbIe BENECTBA KIETKH, HX 1 0 0 15.09.20 bubmuoreka [IOK
OuorornuecKas pojb 23' ' https://m.edso0.ru/863e6b72
OpraHnyeckue BeIecTBa KIETKH —
oenku. Jlaboparopras padora 1 0 05 18.09.20 bubnnoreka IIOK
«O06HapykeHue OEITKOB ¢ TOMOIIBIO ' 23' ' https://m.edso0.ru/863e6b72

Ka4CCTBCHHBIX peaKHHﬁ»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

CsoiicTBa, Ki1accuuKaImsa U QyHKITUI

bubnunorexa LIOK

¥ Gemon 0 229920 hitpeim.edsoo.u/B63e6870
_ bu6 e OK
10 Oprannveckre BelecTBa KIeTKU 0 92.09.20 )51 J'.II/IOT ka [
YTJICBOIbI 23 https://m.eds00.ru/863e6d5c
11 OprannJeckre BemecTBa KIETKH — 0 25.09.20 bubmnorexa [IOK
JIATIA B 23 https://m.eds0o.ru/863e6e88
Hyxnennossie kucnotsl. JTHK u PHK.
12 Jlaboparophas padora «Vccnenopanue 05 28.09.20
HYKJICMHOBBIX KHCIIOT, BBIZICTICHHBIX U3 23
KJIETOK PA3JIMYHBIX OPTaHU3MOBY
bubnuoreka [{OK
13 Crpoenne n dyniunn ATO. [llpyrue 0 29.09.20 | https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/
nykieosuarpudocdarsr (HTD)
23 863e716¢
Cexsenuposanne JJHK. MeTtosl Bu6morexa IIOK
14 T€HOMHUKH, TPAHCKPHUIITOMHUKH, 0 02.10.20 ]
https://m.eds00.ru/863e766¢c
MIPOTEOMHUKH 23
15 KonTpoasHas padoTa no teme 0 05.10.20 bubanoreka LIOK
"Xumuyeckasi opraHuzanus KieTku" 23' ' https://m.eds00.ru/863e7c98
bubmmoteka IIOK
16 Tunst keTok. [IpokapuoTnueckas KieTka 0 22.10.20 hitps://m.eds00.ru/863e7aae
CrtpoeHne 3yKapruOTHIECKOM KIETKH. Bu6mmotexa [IOK
17 [Ipaktrnueckas padora «M3yueHune CBOHCTB 05 09.10.20 ]
. https://m.edsoo.ru/863e7dc4
KJIETOYHOW MEMOpaHbI» 23
. but6mmoreka [IOK
18 [ToBepxXHOCTHBIN anmapaT KJIETKH 0 23.10.20 https://m.eds00.ru/863e796e
OnHOMeMOpaHHbIE OPraHOU/IbI KJICTKH.
[Ipaktnueckas padota «3yueHue bubinorexa [LIOK
19 0.5 13.10.20 .
JIBMDKCHUSI IIUTOIIA3MBI B PACTUTEIILHBIX 23 https://m.edso00.ru/863e796e

KIICTKax»



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

ITonyaBTOHOMHBIEC OPTAHOUIBI KICTKU:
MUTOXOHJIPUH, iacTu L. JlabopaTopHas

bubnunorexa LIOK

20 pabora «ccaemoBanue mIa3MoIIn3a 1 05 ;g.lO.ZO https://m.edso0.ru/863e7540
JICTUIa3MOJIM3a B PACTUTEIIBHBIX KIIETKAX)
bu6nmorexa [IOK
21 geM:;iiaglg’lzzE;f:;mf KeTIH, 0 19.10.20  https://m.edsoo.ru/863e81b6https://m.edsoo.r
P Y P 23 u/B63e831e
CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlaboparopHas paGora bubnuorexa LIOK

22 0.5 20.10.20
«MI3y4yeHune CTpOCHHUS KIICTOK Pa3InuHbIX 23 https://m.edsoo.ru/863e7f4a
OpraHU3MOB)

23 KonTpoabHas padora o teme 0 23.10.20 bubnunoreka [IOK
""CrpoeHue U GyHKIHH KJIETOK 23' ' https://m.eds00.ru/863e81b6
ACCI/IMI/IJ'DIHI/IH 1 JUCCUMUIIIUA — ABEC
cTopoHbl MeTabonu3Ma. Turmbr oOMeHa

24 Beects. JlaGoparopuas pabora 0 26.10.20 bubnuorexa [IOK
«M3y4yeHune KaTaJIuTHYECKOH aKTUBHOCTH 23' ' https://m.edso0.ru/863e8436
(bepMeHTOB (Ha IpUMepe aMHJIa3bl I
KaTasas3bl)»

DepMEHTATUBHBIA XapaKTep peakuui
KJIETOYHOro MeTabonu3ma. JlaboparopHast BuGuorexa [IOK
25 pabora «/3ydeHue pepMEHTAaTHBHOIO 0.5 06.11.20 ]
https://m.eds00.ru/863e86f2
pacuieIuieHns IePOKCHIa BOJIOPOIa B 23
PACTHUTENBHBIX U JKMBOTHBIX KIIETKAX)
but6mmorekxa [IOK
26 benku-akTHBaTOPHI M OENKU-WHTHOUTOPHI 0 23.11.20 https://m.eds00.ru/863¢8878
. bubnmnorexa LIOK
27 ABTOTpO}HBII TUII 0OMEHA BEILIECTB 0 ;g.ll.ZO hitps://m.eds00.ru/863e89a4
28 o 0 13.11.20 but6mmoreka [IOK
OTOCHITES 23' ' https://m.eds00.ru/863e8c60
29 Xemocuntes. JlaboparopHast pabora 0.5 bubnuoteka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

«CpaBHeHue mpoieccoB (poTocuHTe3a U 16.11.20  https://m.edsoo.ru/863e8c60
XEMOCHHTE3a» 23
AHaspoOHbIe opraHu3Mbl. Buas
opoxenus. JlabopaTtopHas pabora bubmuorexa [IOK
30 0 17.11.20
«CpaBHeHHe MPoIeccoB OPOKEHUS U 23 https://m.edsoo.ru/863e8efe
JIBIXAHUS
AdpOoOHBIE OpPraHU3MBbI. DTAIIbI bubnunoreka LIOK
31 0 20.11.20
JHEPreTHYECKOTO OOMEHa 23 https://m.edso00.ru/863e8efe
- OHeprus MféM6paH}j§;((>I) ljpaI[6I/ICHTa . 231120 Bu6mmorexa [IOK
TIPOTOHOB. L ELmes - pabora o https://m.eds00.ru/863e8d78
npoToHHON AT®-cuHTa3bI 23
Koutpoabhas pa6ora no reme "O0men
33 BellleCTB U NMpeBpalleHne JHePruu B 0 24.11.20
KJjeTke" 23
9 PeaKIlI/II/ITManH‘IHOFO 5 0 27.11.20 bubmmoreka [IOK
CHHTE3A. | PAHCKPHITIHA = MATPHIHAIH 23 https://m.edsoo.ru/863e674e
cunte3 PHK
" bubmuoreka [IOK
3 Tpancasus u o€ Srarsl 0 gg'll'zo https://m.edso0.ru/863e6b72
36 Koauposanne amunokuciaor. Pomib 0 01.12.20 bubanoreka LIOK
prbocoMm B OrocuHTE3e Oerka 23' ' https://m.eds00.ru/863e6b72
bub OK
37 Opranu3aiys reHoMa y TIPOKapuoT U 0 04.12.20 nosmoteka L
JYKapuOT 23 https://m.eds00.ru/863e6870
38 MouteKyIsipHbIe MEXaHU3MBbI SKCIPECCHU 0 07.12.20 bubmuorexa [JOK
TEHOB y 3yKapuoT 23' ' https://m.edsoo0.ru/863e9214
Bupychkl — BHEKIJIETOUHBIE (POPMBI )KUZHH Bu6smoreka [JOK
39 1 obnuraTHBIe apa3uThl. [IpakTudeckas 0.5 08.12.20
https://m.eds00.ru/863e9214
pabota «Co31aHue MOJCIIH BUpYyCa» 23
40 BupycHble 3a00/1€BaHus YETOBEKA, 0 bubnuorexa [IOK
KHBOTHBIX, PACTCHUI 11.12.20  https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8c60
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23

bubnunorexa LIOK
41 HanorexHoiioruu B OHOIOTHH U MEIUIINHE 0 14.12.20 ]
23 https://m.eds00.ru/863e9214
bu6nmoreka [IOK
42 YKW3HEHHBIN LUK KJIETKU 0 15.12.20 ]
23 https://m.eds00.ru/863e9214
bubnunoreka LIOK
43 Matpuunsrii cuate3 JJHK 0 18.12.20 ]
23 https://m.eds00.ru/863e9336
Xpomocomel. JlabopaTopHas paboTa Bu6mioreka [[OK
44 «3yueHre XpoMOCOM Ha TOTOBBIX 0.5 21.12.20 httos://m.ed 186309214
MHUKpOTIpenapaTax» 23 PS-ImLEAs00.1U €
bubnunoreka LIOK
45 Jenenne KIeTKH — MHUTO3 0 22.12.20 ]
23 https://m.eds00.ru/863e9214
Tumsl kiaeTok. KaprHoknHes U IUTOKMHES.
46 Jla6opaTopHas pabora «Habmronenue 0.5 25 12,20 bu6moreka [JOK
MHTO3a B KJICTKaX KOHYHKA KOPEIIKa JIyKa ' 23' ' https://m.eds00.ru/863e9336
(Ha rOTOBBIX MHKpOIIpenapaTax)»
47 Peryssiiust )KU3HEHHOTO IIUKJIA KJIETOK 0 281220  bubamorera OK
Y HHiTa 1t 23 https://m.edso00.ru/863e9214
bubmmoteka IIOK
48 OpraHu3M Kak eIMHOe [Ieoe 0 11.01.20 ]
o4 https://m.edso0o.ru/863ea20e
49 Txanu pactenuii. JlabopatopHas paboTa 0.5 12.01.20 bubmmorexa LIOK
«M3y4enue TKaHei pacTeHHi ' 5 4' ' https://m.eds00.ru/863e9570
TkaHH KUBOTHBIX U YEJIOBEKA. Bu6smoreka [JOK
50 JlaboparopHas pabota «/3yueHue TKaHeH 0.5 15.01.20 ]
KHBOTHELO o4 https://m.edso00.ru/863e9cle
Opransl. CHcTEMBI OPTaHOB. Bu6mmorexa [IOK
51 Jlaboparophas pabora «M3ydenue 0.5 18.01.20 .
O[ITAHOB BETKOBATO PACTCHHD 24 https://m.eds00.ru/863e99c6



https://m.edsoo.ru/863e9214
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bubnunorexa LIOK

52 Oriopa Teia Opranu3mMoB ;2'01'20 https://m.eds00.ru/863e9da4
bu6nmoreka [IOK
53 JBIDKCHHE OPraHH3MOB 33'01'20 https://m.edso0.ru/863e9ed0
bubnunoreka LIOK
>4 lnranue opranismon 33'01'20 https://m.edsoo.ru/863e9fde
[MuTanre MO3BOHOYHBIX KUBOTHBIX. bubanoreka LIOK
55 26.01.20
[uieBapuTesbHAs CHCTEMA YelIOBEKa o4 https://m.edso0.ru/863e9cle
56 JpIxanue opraHu3MoB 29.01.20
24
57 JIBIXEIHI/IG ITIO3BOHOYHBIX ) KMBOTHBIX U 01.02.20
YeJIoBeKa
24
bubmmoteka IIOK
58 TpaHCTOpT BEeNeCcTB Y OPraHU3MOB 23.02.20 https://m.eds0o.ru/863ea5a6
KposenocHas cuctema mo3BOHOYHBIX bubanoreka LIOK
59 05.02.20
JKMBOTHBIX U YeJIOBEKa o4 https://m.edsoo.ru/863eatbe
but6mmorekxa [IOK
60 Bhinenerue y opransmos 22’02'20 https://m.edso0.ru/863ea8bc
bubnunorexa LIOK
61 3allHTa y OPraHH3MOB (2)2'02'20 https://m.edsoo.ru/863ea48e
but6mmorexa [IOK
62 NMMyHHas cuctema 4enoBeka 32.02.20 https://m.edsoo.ru/863eac2c
63 PazgpaxuMocTh 1 perysuus y bubinorexa [LIOK
opranu3MoB.] 'yMopaibHast peryssius u 15.02.20  https://m.edsoo.ru/863ea20e



https://m.edsoo.ru/863e9da4
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OHAOKPHHHAA CUCTEMA )KMUBOTHBIX 1
YCJIOBCKaA

24

64 KonTposabnas padora no teme 0 16.02.20 bubmuorexa LIOK
"CtpoeHue U pyHKIUM Opranu3ma’ 5 4' ' https://m.edso0.ru/863e9570
bubnunoreka LIOK
65 DopMBI pa3MHOKEHHUS OPTaHU3MOB 0 19.02.20 .
o4 https://m.edsoo.ru/863e9cle
66 1 0 29 02.20 bubnuoreka [{OK
OJI0BOC PAsMHOACHHE 5 4' ' https://m.eds00.ru/863e99c6
&7 Meit 0 26.02.20 bubmuoreka [{OK
eHos 5 4' ' https://m.edso0o.ru/863e9da4
I'ameTorene3. O0pazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHas paboTa 05 29.02.20 bubmrorexa [IOK
«MI3y4yeHue CTPOCHHUS MOJIOBBIX KJIETOK Ha ' 5 4' ' https://m.eds00.ru/863e9ed0
TOTOBBIX MHKPOIIpEnapaTax»
69 WNuauBuayansHOE pa3BUTHE OPTaHU3MOB 0 01.03.20 bu6mmorexa [JOK
— OHTOTECHE3 5 4' ' https://m.edso0.ru/863e9fde
70 3aKsa/1ka OpraHoB ¥ TKaHEH U3 0 04.03.20 bubmmnorexa LIOK
3apOJIBIIIEBEIX JTUCTKOB 5 4' ' https://m.edso0.ru/863e9cle
PocT u pa3BuTHE )KUBOTHBIX.
el JlaboparopHas pabota «menefme 05 07.03.20
NPU3HAKOB CXOJICTBA 3aPOJIbIIICH 24
MO3BOHOYHBIX YKUBOTHBIX)
Pa3smHOXkeHME U pa3BUTHE PACTECHUI.
72 JlaGoparopnast pabota «CTpoeHue 05 11.03.20
OpraHoOB Pa3MHOXEHHSI BBICIITUX o4
pacTeHui»
bubmuotexa [JOK
73 HcTopust cTaHOBIEHUA U PA3BUTHUSA 0 14.03.20 HOJINOT I

TCHETUKU KaK HAyYKH

24

https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

OCHOBHBIC IOHATHUS U CUMBOJIBI TEHETUKMU.

bubnunorexa LIOK

74 Jlaboparophas padota «JIpo3oduna KaK 0.5 15.03.20 https://m.edsoo.ru/863eabbe
00BEKT TEeHETHYECKUX MCCIETOBAHMIDY 24
3aKOHOMEPHOCTH HACIICTOBAHUS
MpU3HAKOB. MOHOTHOpHIHOE Bu6nuorexa LIOK

75 ckpemuBanue. [Ipaktuueckas pabora 0.5 18.03.20 ] 1
" https://m.edso0.ru/863ea20e

Wzyuenne pe3ynpTaToB MOHOTHOPUAHOTO 24
CKpEIMBaHUA y APO30PHIIBL"

76 [luTOIOrHYIECKHEe OCHOBBI 0 21.03.20 bubnnorexa [JOK
MOHOTHOPHIHOTO CKPEIHBAHUSI 5 4' ' https://m.eds00.ru/863e9570
AHaIM3UPYIOLIEE CKPEIMBAHKE. bubmmoreka [JOK

77 0 22.03.20 ]

Henonnoe foMuHEpOBaHKE o4 https://m.edso0.ru/863e9cle
JurubpuaHoe cKkpeniBaHue.
IIpakTudeckas padora «M3ydenne bubanoreka LIOK

78 0.5 01.04.20
PE3yABTATOB AUTHOPHUIHOTO CKPEIUBAHMS o4 https://m.edso0.ru/863e99¢6
y Ip030(hUIIBD)

79 [{uTonornvyeckrue OCHOBBI TUTHOPHIHOTO 0 04.04.20 bubnnorexa [JOK
CKpCIIUBAHUS 5 4' ' https://m.edso0.ru/863e9da4

bubmmoteka IIOK

80 CleryieHHOE HaCJIeIOBaHUEe TIPU3HAKOB 0 22.04.20 https://m.edso0.ru/863e9ed0

81 < 0 08.04.20 bubmuoreka [{OK

POMOCOMHas TEOPHsI HACJIEICTBEHHOCTH 24. . https://m.eds00.ru/863e9fde
but6mmoreka [IOK

82 Petteritka oza 0 ;‘11'04'20 https://m.edsoo.ru/863e9cle

83 I'eHoTHm Kak 11€JIOCTHAST CUCTEMA 0 12.04.20

24

84 I'eHeTHUECKHI KOHTPOJIb Pa3BHTHS 0

pacTeHMi, >)KUBOTHBIX U YeJIOBEKa 15.04.20



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Koutpoabnasi padora no reme

24

bubnunorexa LIOK

”

85 PasMﬂome}f'ne U pa3BHUTHE 0 18.04.20 https://m.eds0o.ru/863ea5a6
OpPraHu3MoB 24
H3MeHrIMBOCTS Bbubmuoreka [IOK

86 npu3HaKoB. BuabimamMeHunBoCTH. MO U UK 0 19.04.20 https://m.eds00.ru/863ea6be
allMOHHAs U3MEHYUBOCTD 24
BapuauuoHHbI psaa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padora
«HccnemoBanue 3aKOHOMEPHOCTEH bubmrorexa [IOK

87 . 0.5 22.04.20
MOAU(PUKATHOHHOW U3MEHYHUBOCTH. o4 https://m.edso0.ru/863ea8bc
[TocTpoeHue BapUallMOHHOTO psiia U
BapUAIMOHHON KPUBOI)

88 I'eHOTHIIMYECKAs M3MEHUYUBOCTb. 0 25 04.20 bubnnoreka [JOK
KomOuHaTHBHAS H3MEHYNBOCTE 5 4' ' https://m.edso0.ru/863e8c60
MyTaloHHas K3MEHYHBOCTb.

bubnuoreka [{OK

89 [Mpaktudeckas pabora «MyTanuu y 05 26.04.20 I
Jp0o30(duIBl (Ha TOTOBBIX o4 https://m.edso0.ru/863e8c60
MUKpOTpenaparax)»
3aKOHOMEPHOCTU MYTALMOHHOTO bubnuoreka [{OK

90 0 26.04.20
nporecca. JMUTeHEeTHKA U STUTCHOMHUKA o4 https://m.edso0.ru/863e8efe
I'enetrka yenoseka. [IpakTuyeckas Bubmiotexa LIOK

91 pabora «CocraBiieHHE U aHAIN3 0.5 06.05.20 ] 1

. https://m.edso0.ru/863e8efe
POJTOCTIOBHOMY 24
. bubnunotexa LIOK

92 MeToapl METUIIMHCKON T'€HETUKU 0 ;2.05.20 hitps://m.eds00.ru/863¢8d78
3HaYeHHE MEMIIMHCKON TeHETHKH B

93 MIPEIOTBPAIICHUH U JICUCHUH 0 16.05.20
TEHETHYCCKUX 3a00JICBaHNI YeTOBeKa 24

o JO_[CgOBHLIe HOH;mg;I cen;l;unn. 05 1705.20 But6morexa [[OK

abOpaTopHai pabora (1 3yReihe copron ' o https://m.eds00.ru/863e9214
KyJBTYPHBIX pacTEHUH U IOPOJ 24



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

JIOMAIITHUX >KUBOTHBIX)
MeToap! CEeNeKITMOHHON PabOTHI.

bubnunorexa LIOK
95 JlaboparopHas pabora «I/I3y:-ICHI/Ie 1 0.5 20.05.20 https://m.eds00.ru/863¢9214
METOJIOB CEJIEKIINH PACTCHHUI» 24
JocTrkeHus ceneKkuny pacTeHU U Bubmnorekxa LIOK
96 JKUBOTHBIX. [IpakTuueckas padbora 1 0 23.05.20 ] 1
. https://m.eds00.ru/863e9336
«IIpuBUBKa pacTeHUI» 24
CoxpaHeHue, U3y4eHHE U HCTIOIb30BAHHE bubnuorexa LIOK
97 1 0 24.05.20
TEHETUYECKHX PECYPCOB 24 https://m.eds00.ru/863e8c60
buorexHoorus kak Hayka v 0Tpacilb Bu6morexa LIOK
98 npousBoacTBa. [IpakTrueckas pabora 1 0.5 27.05.20 https://m.eds00.ru/863e8¢60
«3yuenne 00bEKTOB OMOTEXHOIOTHIDY 24
i Bu6mmoteka [JOK
99 OcCHOBHBIE HaIIPaBJIEHUS! CHHTETHYECKOH 1 0 30.05.20 uomorexa L
Ouonorun o4 https://m.eds00.ru/863e8c60
bub OK
100 XpoMocoMHast U TeHHast MHKEHEePHSI 1 0 31.05.20 nobmorexa L1
MenunuHcKke OMOTEXHOIOT AN o4 https://m.edso00.ru/863e8c60
OBILIEE KOJIMYECTBO YACOB I10 100 135

ITPO'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

11 KJIACC

KoanuecTBO 4acoB JJIeKTPOHHBbIE
Ne ara u(ppoBbIEe
n/n Tema ypoka Bcero Kommpoaesnie | Ipaxraaeckue §3yqem/m :)lﬁ[()l:l[;OBaTEJleble
padoThI padoThbI pecypel
1 OBomononHas Teopus Y. lapsuna 1
2 JBWKyIllHe CUIIBI SBOIIOLIMH BUAOB 10 Y. 1
HapBuny
3 Bopw0a 3a cymecTBoBaHNE, €CTECTBEHHBIN 1 1
HCKYCCTBEHHBIN 0TOOp
4 DOopMHPOBAHUE CUHTETHYECKOU TEOPUU 1
SBOJIOLIAN
5 DTallbl SBONIIONIMOHHOTO TIpoIiecca: 1
MUKPO3BOJIIOLNSA U MaKpOAIBOIIOIHS
6 [Momynsiuust — sneMeHTapHas eTMHALA 1
3BOJIIOLIMU
3aKOH reHeTH4ecKoro paBHoBecHs JIx.
7 Xapmu, B. Baitn6epra. JlabopaTopHas pabota 1 05
«BrIABNIEHNE N3MEHUYNBOCTH Y 0CO0OEH '
OJIHOTO BHJIa»
8 OnemeHTapHbIe (HAaKTOPBI IBOIOLUH 1
9 O ekt ocHoBaTemns. dpdexT OyTHIIOYHOTO 1
TOPJIBIIIKA
10 Murpanuu. M30a51uu nomyasiiui: 1
reorpaduueckas, OHOJOruuecKas
11 EcTecTBeHHBIN 0TOOp — HAIPABIIAIOMINI 1
(hakTOp IBOJIIOLIUU
12 [TonoBoit oTOOP 1
IIprcroco0IeHHOCTh OPTraHU3MOB KaK
13 pe3yabTaT MUKpo3BoJtonuu. JlabopaTopHas 1 05
pabota «M3yuenne apoMop030B
WM0aJaNTalui y pacTeHUN U )KUBOTHBIX»
14 [IpuMepsl MPUCIIOCOOICHUH Y OPraHU3MOB: 1 05
Mopdosorniyeckue, GU3NOIOTHIESCKHE,




OMOXHUMHYECKHE, TIOBEACHUYECKHE.
Jlaboparophas padota «IIpucrnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS

I1eJIeCO00Pa3HOCTE)»
Bun, ero kputepuu u CTpyKTYypA.

15 Jlaboparophas padota «CpaBHEHHE BUIOB I10 1 0.5
MOP(}OJIOTUIECKOMY KPUTEPHUIO»

16 CrpykTypa BUza 1

17 BunoobpazoBanue Kak pe3ysbTaT 1
MHUKPOIBOJIIOIIHU

18 CBS13b MUKPOSBOJTIOIIUHU U SMTHIEMUOJIOTHU 1

19 Makpossomoonus. [TaneonTonornueckue 1
METO/IbI H3YYCHHsI SBOTFOIMN

20 buoreorpadudeckre METOABI U3yUCHHUSI 1
SBOJFOIIMU
OMOPHOIOrHYECKUE U CPABHUTEIBHO-

21 MOP(}OIOTHYECKUE METO bl U3YICHUS 1
3BOJIIOIIMU
MosnekynapHO-TEHETUYECKHUE,

22 OMOXUMHYECKHE U MATEMATUUECKHUE METOIBI 1
W3YUYCHHUS IBOJIOINU

23 O01re 3aKOHOMEPHOCTH SBOITIOIHN 1

24 AnantuBHas paauaius. HepaBHOMEpPHOCTb 1
TEMIIOB SBOJIIOIIAN

o5 HayuHbie THImoTe3s MPOUCXOXKICHUS KU3HU 1
Ha 3emiie

26 JloHaydHBIE MTPENICTABICHUS O 3aPOKIACHUN 1
KU3HH

7 OCHOBHBIE 3Tanbl HEOPTAHUIECKON 1
IBOJIIOLIUHN

28 ['unore3bl 3apoKIeHHS YKU3HU 1
Hcropus 3eMian 1 METOIBI €€ U3YUCHUS.

29 Jlaboparophas pabora «/3ydeHue u 1 0.5

OIMUCAHNUEC UCKOITACMBbIX OCTATKOB APCBHUX




OpraHu3MoB»

30 HavanbHble 3Tanbl OpraHuueCcKOil 3BOIIOLUN 1
31 DBOJIIOIUS 3YKApUOT 1
OCHOBHBIE 3TAITbI SBOIIOIMH PACTUTEIEHOTO
30 mupa. [Ipaktnueckas padora «3zyueHue 1 05
0coOEeHHOCTEH CTPOCHHS PACTCHUH pa3HbIX
OTJICTIOBY»

33 OCHOBHBIE 3Talbl SBOJIOLIN )KUBOTHOTO 1
MUpa
OBOJIIOLIMS )KUBOTHBIX. [IpakTuueckas

34 pabota «/3yueHne 0COOEHHOCTEH CTPOSHUS 1 0.5
MO03BOHOYHBIX )KHUBOTHBIX»

35 Pa3Butue xu3HU Ha 3eMIie o dpaM U 1
nepuoam

36 MaccoBble BRIMUPaHHUSI — DKOJIOTHYECKHE 1
KPH3KCHI MTPOIIIOTO

37 CoBpeMEHHBIH IKOJIOTUYECKUI KpU3HC, eTo 1
0COOEHHOCTH

38 CoBpeMeHHas CHCTEMa OPraHUnYeCKOro 1
MPOIILIOTO

39 OCHOBHBIE CHUCTEMATHUYECKHE TPYIIIIHI 1
OpraHu3MOB

40 AHTpOTIONOTHSA — HayKa O YeJIOBEKe 1

a1 Pa3BuTHe npencTaBieHui 0 MPOUCXOKICHUH 1
YenoBeKa
MecTo yenoBeka B CHCTEME OPTaHHYECKOTO

42 mupa. JlaboparopHast padora «3y4enue 1 05
0cOOEHHOCTEH CTPOCHHUS CKeJleTa YeJI0BeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM»

43 JBUXKyIIMe CUIIbI aHTPOIIOTEHE3a 1

44 CooTHomIeHHE OHOJIOTUYECKUX U 1
COLMANIBHBIX ()aKTOPOB B aHTPOTIOTEHE3E

45 OCHOBHBIE CTaAMH aHTPOIIOTeHE3a 1

46 ITaneoreHeTrka U NajJcoreHOMMUKA 1




47 DOBOIIOLIUS COBPEMEHHOTO YEIOBEKa 1
Uenoseueckue pacel. IIpaktudeckas padora
48 «M3yueHne sK0JIOTMYECKUX alanTaui 1 0.5
YeIOBEeKay
49 MeXIUCITUTUTHHAPHBIE METO/IbI 1
AHTPOIOJIOTHH
50 3apoXICHIE U PA3BUTHE DKOJIOTHH 1
MeTonp! akosiorun. JlabopaTopHas padoTa
51 «3yueHrie METOIOB SKOJIOTHUECKUX 1 0.5
HCCIIEOBAHMID)
52 3HaueHHE SKOJOTMUECKUX 3HAHUH 1715 1
4eJIoBeKa
53 Okonoruueckue HakTopsl 1
Aobuornueckre (hakTopbl. CBET Kak
54 IKosoruueckuii akrop. Jlabopatopras 1 05
pabota «BbIsBICHUE MPUCTIOCOOICHU I
OpPraHU3MOB K BIIUSHHIO CBETa»
AbuoTtnyeckue paktopbl. TemnepaTypa Kak
55 aKkosioruueckuii gpaxrop. JlaboparopHas 1 05
pabota «BplsiBIeHHE TIPUCTIOCOOTICHUIN
OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPHI»
AbuoTtnyeckre GakTopbl. BiIaxKHOCTh Kak
56 sKoJoruueckuii pakrop. JlaboparopHas 1 05
paboTa «AHaATOMHYECKHE 0OCOOCHHOCTH
pacTeHuid U3 pa3HBIX MECT OOUTAHHSDY
57 Cpeltbl 0OMTaHUS OPraHU3MOB 1
58 buronoruueckue puTMbl 1
59 JKuznenHsie GOpMBI OPraHU3MOB 1
60 BuoTtnyeckue GakTophl 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN
61 JUTSL CYIIECTBOBAaHUS OPTaHU3MOB B Cpejie 1
oOuTaHus
62 DKOJIOTHUECKUE XaPaKTEPUCTHKH ITOMYJISIHH 1
63 OCHOBHBIE ITOKa3aTEeIH MOMYJISIINH: 1




YHCIEHHOCTb, MJIOTHOCTb, BO3pACTHAs U
M0JIOBAs CTPYKTypa

OCHOBHBIC TTOKA3aTC/IN nonyJsiruu:

64 POXKIIaEMOCTb, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUIPALIIH

65 DKOJIOTHYECKast CTPYKTYpa MOMYJISIIHAN 1

66 JlnHaMUKa MOMYJISIMN U €€ peryIsIus 1

67 KpuBble pocTa YMCIEHHOCTH NOMYJISIINH. 1
KpuBble BBDKHBaHUS
Dxonorudeckas Hula Buaa. Jlabopatopras

68 pabota «lIpucnocodneHus ceMsiH pacTeHUH K 1 0.5
pacceneHuio

69 Bun kak cuctema nomy sy 1

70 3aKOHOMEPHOCTH MTOBEJICHUST 1 MUTPALIUi 1
YKUBOTHBIX

71 Co00111eCTBO OPraHU3MOB — OHOIICHO3 1

72 OKocucTeMa Kak OTKpBITas cucTeMa 1

73 KpyroBopot BemecTs u OTOK 3HEPTUH B 1
IKOCHCTEME

74 OCHOBHBIE NTOKa3aTeIN IKOCHUCTEMBI 1

75 OKOJIOrMYeCKHEe TUPaMHUIbI 1

76 W3meHeHuns cooOIecTB — CYKIIECCHU 1

77 [Ipupoanbie 5KOCUCTEMBI. DKOCUCTEMBI 03€p 1
U peK. DKOCUCTEMBI MOPEW 1 OKEaHOB

78 [Ipupoausie KOCHCTEMBL. OKOCHCTEMBI 1
TYHJIp, JIECOB, CTEIEH, TyCThIHb

79 AHTpPONIOTEHHBIE 3KOCHUCTEMBI 1

80 Yp6oskocuctemsl. [Ipaktiuueckas pabora 1 05
«M3y4envie u onvcanue ypoO3KOCHCTEMBI»

81 38J(OHOMC?HOCTEI (hopMHpOBaHUSI OCHOBHBIX 1
B3aUMOJIEHCTBUM OPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3J€HCTBHS 3arpsi3HEHUN

82 pa3HBIX TUIOB HAa CyOOPraHW3MEHHOM, 1

OpraHu3MCHHOM, MNOMYJIAIMUOHHOM U




9KOCHUCTEMHOM YPOBHSIX
buocdepa — obmiemmanerapaas 000109IKa

83 1
3emiu

84 VYuenne B. 1. Bepnajckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHHUS Onochepbl 1

86 KpyroBopoThI BelecTB ¥ OMOTCOXUMUIECKUE 1
ITHKJTBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI 1
CyILIH

88 YcroitunBocTs Onocheps 1

89 DKOJOrH4ecKrue KPU3UCHI U MX PHUYUHBI 1

90 BosneticTBue uenoBeka Ha 6uochepy 1

91 AHTpOl'IOl“eHHUOG Bos/:[eﬁCTBvHe Ha 1
PACTUTCIIbHBIN W )KUBOTHBIK MHUP

92 OxpaHa IpupoJIbl 1

93 OCHOBHbIE IPUHITUIIBI YCTOHYHBOTO 1
Pa3BUTHA YCJIOBEYCCTBA U MMPUPOAbL
ParroHansHOE MPUPOIOTIONBE30BaHUE U

94 COXpaHEHHE OMOJIOTHYECKOr0 pa3HOOOpa3us 1
3emnu

95 O06o00mIeHne 110 TeMe «MUKPO3BOIONHUS U e€ 1
PE3YIBTATHI»

9% 0O6006mieHne Mo Teme «MakpoIBONIONHS U €€ 1
PE3YJIBTATHI»

97 0O606menue no teme «lIpoucxoxnenue n 1
pa3BUTHE KU3HU HA 3eMIIe»

98 060061eHue o Teme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOTIOTCHE3

99 O06o006mieHne 1Mo TeMe «IKOJIOTHS — HAayKa O 1
B3aMMOOTHOLICHUSIX OPraHH3MOBY»

100 O060061eHue Mo Teme «OpraHu3Mbl U cpeaa 1
oOuTaHMs

101 O0001enye 1Mo TeMe «DKOJIOrUS BUIOB U 1

MOMYJIALIAN»




102

O606menue mo teme «buocdepa —
ri00ajIbHasi SKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

Buonorua, 10 knacc/ MaceuyHuk B.B., KameHckuin A.A., Pybuos A.M. 1 apyrue; noa, peaakumen
MaceuyHuka B.B., AKumoHepHoe obuectso «M3aaTenbcTBo «lpocseleHne»

METOJMYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Bbuonorwus. [loypounsie pa3pabotku. 10-11 k1. YriryOneHHbIH ypoBeHb
ITaceunuk B.B., [lIseros I'.I'., Ebumosa T.M.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Eaxunast ko/uieknusi Hu(ppoBbIX 00pa3oBaTebHbIX PECypPCoOB

B Hacrosee Bpems B Koyutekiuu pasmeniero 6osee 111 000 mudpoBsix 00pa3oBaTebHBIX PECYPCOB
MPAKTHYECKHU TI0 BCEM MpeaMeTaM 0a3ucHOro yueoHoro riana. B Koysiekiuu npecraBieHbl HA00PhI
U POBBIX PECYPCOB K OOJIBIIIOMY KOJMYECTBY YU€OHHKOB, PEKOMEHA0BaHHBIX MuHOOpHaykn PO k
WCIIOJIb30BaHMIO B IIKOJIAX Poccun, ”THHOBAIIMOHHBIE Y4eOHO-METOJMUECKUE Pa3pabOTKH,
pa3HO00pa3HbIC TEMATHUECKUE U MTPEIMETHBIC KOJUICKIMH, a TAKXKE APYrUue yueOHbIC, KyJIbTYypHO-
MIPOCBETUTENHCKME U MI03HABATEIIFHBIE MATEPHAITBI

http://school-collection.edu.ru

DenepajbHblii HeHTP HH(POPMALIOHHO-00pa3oBaTebHbIX pecypcoB (PIIUOP)

[IpoekT peaepanpHOro MeHTpa HHPOPMAIIMOHHO-00pa3oBaTebHEIX pecypcoB (PLIMOP) nanpasien Ha
pacrpocTpaHeHue AEKTPOHHBIX 00pa30BaTENILHBIX PECYPCOB M CEPBUCOB ISl BCEX YPOBHEH M CTyTICHEH
obpazoBanus. Caiir ®LIHOP obecnieunBaeT kaTajioruzamuio 3JeKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB
Pa3IMYHOrO THUIA 32 CYET UCTIOJIL30BAHNUS STUHON MHPOPMAIIMOHHON MOJICITH MEeTaAaHHbIX. J[J1st
BOCITPOU3BEJ/ICHUS yUeOHOT0 MOJTYJIsl HA KOMIIBIOTEpE TPeOyeTcst Ipe/IBAPUTEIILHO YCTAHOBUTh
CHEeIMabHBIA IPOTpaMMHBIH TpoaykT — OMC-tuteep.

Agpec caiira: http://fcior.edu.ru

DenepabHbIi 00pa3oBaTe/IbHBII MOPTAJ

Ha ®enepanpHOM 00pa3oBaTeI-HOM MOPTAJIE MPEACTABIEHA OOMIMPHAs U aKTyaTbHass HHPOPMAITUS 110
Pa3IMYHBIM BOIIPOCaM 00pa30BaHKs BCEX YPOBHSX: OT JOMIKOJIBHOIO 10 TIEPEMOATOTOBKH U MTOBBIIICHUS
kBaudukaruu. Ha moprase myOomuKyroTess HH)OPMAIIMOHHBIE U aHATHTHYECKHIE MATEPHAITBI O
POCCHITCKOM 00pa30BaHKU, OCBEIIAIOTCS COOBITHS U MEPOTIPUATHS (heIepaTbHOTO U PETHOHAIBLHOTO
YPOBHEH, a TAK:Ke X0/ peaii3alny HalMOHAILHOTO npoekta «O6pa3zoBanuey. http://www.edu.ru/

DenepanbHas nHopmaluoHHas cucrema «EqnHoe okHO 10cTyna K 00pa3oBaTe/bHBIM pecypcamy
OenepanbHas nHpopMaLMOHHas cucteMa «EquHoe OKHO 1ocTyna K 00pa3oBaTesIbHBIM pecypcamy»
MHTETPUPYET ¥ CUCTEMATH3UPYET CBEIEHUs 00 3JIEKTPOHHBIX 00pa30BaTeIbHBIX U HAYYHBIX pecypcax
O6mOIMoTeK, 00pa30BaTENbHBIX U HAYYHO — UCCIIEA0BATENIbCKUX YUPEKICHUH, My3€€eB, H3/1aTeIbCTB,
3JIEKTPOHHBIX KOJJIEKIIMH BCEX YPOBHEH 00pa30BaHusI.

Anpec caiira: http://window.edu.ru/

Buosaorus.

DnexkTpoHHast Bepcus )KypHaia «buonorusy uznarensckoro goma 1-ro centsaops. Cait ais yunrens "
Uy Ha ypok omonorun". MaTepuaisl K YpoKy.

Anpec caiira: http://bio.1september.ru/



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1482852150152000&usg=AFQjCNHaJMkWcQHX5cxWGjj-MB7qz7MxDA
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1482852150153000&usg=AFQjCNEuRQGVPUFfFiBMLiQCU8LW1xEaxQ
https://www.google.com/url?q=http://window.edu.ru/&sa=D&ust=1482852150155000&usg=AFQjCNGQ6UhjZVYdS7aONy9Nxu8NhBQmZQ
https://www.google.com/url?q=http://bio.1september.ru/&sa=D&ust=1482852150156000&usg=AFQjCNHarQmxDOVl9UBkwswaimiNufjWuQ
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