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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma no yueOHoMmy mpenmery "buonorus" (nanee - OMOJOTHS) HA YPOBHE
cpenHero oOmiero oOpa3oBaHus pa3paboraHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpaszoBanmm B Poccuiickoii denepanun», PI'OC COO,
Konuenuuu npenonaBanusi yueOHOro npeaMera «buonorus» u OCHOBHBIX MOJIOKEHUN
benepaibHOM paboyeit mporpaMMbl BOCITUTaHUSI.

VYyebnsiii npeamet «buonorus» yriayonéunoro yposHs uzydenus (10—11 kmaccer)
SBJISIETCA OJIHUM W3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcTecTBeHHO-HAay4YHbIE
npenMetsl». CormacHo nonoxeHussMm ®I'OC COO npodunbHbie yd4eOHbIE MPEAMETHI,
M3ydaeMble Ha yriIyOJIEHHOM yPOBHE, SIBJISIOTCS criocoooM nuddepeHunaniuu o0ydeHus
Ha YPOBHE CpeJIHEero 0011ero oopa3oBaHus U MPU3BaHbI 00ECTIEUUTh MTPEEMCTBEHHOCTh
MEK]Ty OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEAHUM NPO(PECCHOHATHLHBIM U BBICIIUM
oOpazoBaHueM. B To ke BpeMs KaXIbld U3 3TUX YUE€OHBIX MPEIMETOB JIOJKEH OBITh
OpPUEHTUPOBAaH Ha MPUOPUTETHOE pEIICHHE OO0pPa30BATEIbHBIX, BOCIUTATEIbHBIX H
pa3BUBAIOIIMX  3a/lay, CBS3aHHBIX ¢  npodopueHTanmelr  oOydvaromuxcs U
CTUMYJIUPOBAHUEM HMHTEpEca K KOHKPETHON 00JIACTH HAy4YHOr'O 3HAHHUS, CBSI3AHHOTO C
OuoJioruei, MeTMIMHON, SKOJIOTUEHN, TICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma no yuebHOMY mipeamety "buonorus" ga€t npeactaBlieHUE O LETU U
3ajlayax u3y4eHus ydeOHoro mpeamera «buonorus» Ha yrIyOJIEHHOM YpOBHE,
ompenensier  o0s3aTenbHOE  (MHBApHMAHTHOE)  MPEIMETHOE  COJEpXKaHUE,  €ro
CTPYKTYPUPOBAaHHE TIO pa3jieliaM M TeMaM, paclpeliesieHHe Mo KiiaccaMm, PEeKOMEHIyeT
MOCJIEA0OBATEILHOCTh U3YyUYECHHUS YYEOHOr0 Marepuaia ¢ y4€TOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOIO MpoIliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyarornuxcs. B mporpaMmmMe 1mo OMOJIOTHUU peaM30BaH MPUHITUIT TPEEMCTBEHHOCTH C
M3y4YeHUEeM OHMOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Onaromaps demy
MPOCMATPUBACTCS] HAPABJICHHOCTH Ha MOCJIEAYIONIEE Pa3BUTHE OMOJIOTMYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUMN O 3JJOpOBOM 00pa3e »KU3HHU, Ha BOCITUTAHUE
OepeKHOTO OTHOIIEHUS K OKPY’KAIOIIeH MpUpoaHOH cpeze. B mporpamme mo 6uosnoruu
TaK)K€ TOKa3aHbl BO3MOXKHOCTH YydeOHOTo mpeamera «buonorus»y B peans3aiuu
tpeboBanniit PI'OC COO K TMUIAHUPYEMBIM JMYHOCTHBIM, METANpPEAMETHBIM U
MpeMETHBIM pe3yJibTaTaM 00ydeHHs U B (JOPMHUPOBAHUM OCHOBHBIX BHUJOB y4EOHO-
MO3HABATEIIbHON  NIEATETLHOCTH  OOYyYalolmuXCsi IO  OCBOCHHUIO  COJIEPIKAHUS
OMONOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUAI.

VYuebnpii mpenMer «buosiorus» Ha YpOBHE CpenHero ooOmero o0pa3oBaHUS
3aBepIIaeT OMOJIOTHYECKOe 00pa3oBaHHUE B IIIKOJIE M OPUEHTHPOBAH Ha pacUIUpeHue U
yriayOfieHue 3HaHuWd OOydYaromuxcs O KMBOM MPUPOJE, OCHOBAX MOJIEKYJSIPHOU U
KJIETOYHOW OMOJIOTHH, SMOPHOJOTUA W OWOJIOTMH Pa3BUTHS, TCHETHUKU, CEJICKIIUU,
OMOTEXHOJIOTHH, IBOIOIMOHHOTO YUEHUS U IKOJIOTHH.



N3yuenne yueOHoro mpeamera «buomorus» Ha  yrayOJeHHOM — YpOBHE
OPHMEHTHPOBAaHO Ha TOATOTOBKY OOYYaroOmMXcsi K TOCIEAYIOMIEMY IOJTyYEHHUIO
OMOJIOTHYECKOro 00pa3oBaHusl B By3aX M OPTaHU3ALMIX CPEIHET0 MPOPECCHOHATHHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHMs COCTAaBJISET CUCTeMa OMOJOTHYECKUX 3HAHUM,
MOJIyYEHHBIX TPU M3YYCHUH OOYYArOUIMMUCS COOTBETCTBYIONIMX CHCTEMATHYECKUX
paszesoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00mero oopa3osanus, B 10—11 kmaccax atu
3HAHMS MMOJIYYaloT pa3BUTHE. Tak, pacmupeHbl U YIITyOJICHB OMOJIOTHICCKHE 3HAHUS O
pacTeHusiX, JKMBOTHBIX, Tpubax, OaKTepusx, OpraHu3Me YeJOoBeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HU, JIONMOJIHUTEIBHO BKJIIOYEHBI OHMOJOTUYECKUE CBEIACHUS
IPUKJIAJHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCIOJB30BaTh KaK OPUEHTUPHI
JUTSI TIOCTIeMYIOIIETro BeIOOpa nmpodeccun. Bo3MoxkHa Takke HHTETparis OMOIOTHISCKUX
3HAHWH C COOTBETCTBYIOIIMMH 3HAHUSAMHU, TTOTYICHHBIMH O0YJaFOIIIMMHUCS ITPU U3YUECHUN
(bU3UKU, XUMHUH, TeoTpaduu 1 MaTEMaTUKH.

CrtpykTypa nporpaMmsl o yueonomy npeamery "buonorus" oTpakaetr CHCTEMHO-
YPOBHEBBI W D3BOJIIONMOHHBIA TOAXOABI K W3ydeHHto Owojoruu. COTracHO WM,
M3Yy4aloTCsS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTECPHBIC IS JKUBBIX CHCTEM DPa3HOTO
YPOBHSI OpraHW3allid, »SBOJIONWNA OPTaHWYECKOTO0 MHpa Ha 3emiie, COXpaHEHUS
Ouonoruyeckoro paszHooOpasusi 1iaHeTel. Tak, B 10 Kiacce wH3y4darOTCs OCHOBBI
MOJIEKYJISPHOM M KJIETOYHON OMOJIOTHUH, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TEHETUKHU
U CENEKIUU, OMOTEXHOJOTUA U CHHTETHYCCKOW OWMOJIOTHH, aKTyaJM3UPYIOTCS 3HAHUS
oOyuaromumxcsi mo 60TaHUKe, 300JI0TUH, aHAaTOMUH, (hu3nosioruu yeiaoneka. B 11 knacce
M3Y4aroTCs SBOJIOIMOHHOE YYEHUE, OCHOBBI KOJIOTUH U yUeHHE 0 Orocdepe.

VYuebnsiii npeamet «buosorusy npusBaH 00€CIEUUTh OCBOCHUE O0YUYaIOIIUMHUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJEH, MPHUHIUIIOB W TPABHII, JICKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpaA, 3HAHUM O CTPOCHHUH,
MHOrooOpa3uu U OCOOCHHOCTSX KJIETKM, OpraHu3Mma, IMOMyJsiud, OUOIIeHO3a,
HKOCHUCTEMBI, O BBIJAIOIINXCS] HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX UCCIIEIOBAHUSX B
OMONOTHH, TPUKIAJHBIX acCleKTaXx OWOJIOTUYeCKHX 3HaHui. s pasBuUTHS W
Mo ACPKaHus HTEepeca 00yJaromuxcst K OMOJIOTUM HApsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETHUYECKOT0 MaTepuajla B COACP’KaHUU MPOTPAMMBI TI0 OMOJIOTHH TIPEITYCMOTPEHO
3HAKOMCTBO C UCTOPHE CTAaHOBJIEHHS W Pa3BUTHUSL TOM WM MHOM 00JlacTh OUOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXKHBIX YYEHBIX B PCIICHWE BAKHEUIIINX
OMOJIOTHYECKHUX 1 IKOJOTHYECKUX ITPOOJIEM.

Ilens m3yueHus ydyeOHOro mpenmera «bwosorus» Ha yriyOJIéHHOM YpPOBHE —
OBJIAJICHHE OOYYAIONTUMUCS 3HAHUSAMHU O CTPYKTYpPHO-(YHKIIMOHATBHOW OpraHU3aIluu
’KUBBIX CHCTEM PA3HOr0 paHra M MpuoOpeTeHne YMEHMI MCIOJIb30BaTh OTU 3HAHUS B
dhopMUpOBaHUH HHTEPECA K ONIPEACIEHHON 001acTH MTPOheCCHOHAIBHOM JISITEIIBHOCTH,
CBS3aHHOW C OHMOJIOTHEW, WM K BBIOOPY YYEOHOTO 3aBEACHUS I IMPOIOJDKCHUS
OMOJIOTHYECKOr0 00pa3oBaHusI.



Joctwkenue 1ienmun u3ydeHus ydeonoro npeamera «buomorus» Ha yrayOn€éHHOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE OOYYAIOIIMMUCS CHUCTEMBbl OHOJIOTUYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiiaX, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpaA; O
CTPOCHHH, MHOTO00pa3nuu U 0COOEHHOCTSAX OMOIOTHUECKUX CUCTEM (KJIETKa, OPraHu3M,
MOMYJISIIMS, BUJ, OMOTEO1IEH03, Onocdepa); O BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOydYalIMXCcd C METOJaMU TIO3HAHUS SKUBOM  MPUPOIBI:
UCCJIeI0BATEILCKUMHU METOJAMH OHOJIOTUYECKUX HAyK (MOJEKYJISIPHOW U KJIETOYHOM
OMOJIOTHH, SMOPHUOJIOTHHU U OMOJIOTMHU PA3BUTHS, TCHETUKU U CEJICKIIUH, OMOTEXHOJIOTUU
Y CUHTETHUYECKON OMOJIOTHH, TaJIEOHTOJIOTUH, IKOJIOTUH ); METOJAMHU CaMOCTOATEIbHOTO
MIPOBEICHMS OMOJIOTHYECKUX MCCIIeIOBAaHUI B JaOOpaTOpUU U B IpUpoIe (HaOII0IeHuE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICMPOBAHUE);

OBJIaJIcHHEe  OOy4YAIOIIMMHUCS  YMEHUAMH:  CaMOCTOSITEIbBHO  HaXOAMTh,
aHAIM3UPOBaTh M UCIIOJIB30BaTh OHMOJIOTMUECKYIO HMH(OPMAIMIO; I0JIb30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTHEN W CHMBOJIMKOW; YCTAaHaBIIMBAaThb CBA3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATIBLHO-KOHOMUYECKUMH U SKOJIOTUYECKUMH MpobieMaMu
YeJIOBEUECTBA; OLICHUBATh IIOCIEJACTBUS CBOEH JEATEIBHOCTH II0 OTHOIICHHIO K
OKpY>Karollled TpUpOAHON cpenie, COOCTBEHHOMY 3J0POBBIO U 3/I0POBBIO OKPYKAOIIUX
mojel; OOOCHOBBIBATH UM COONMIOAATH Mepbl  MNPO(UIAKTUKH  HMH(DEKIMOHHBIX
3a0oieBaHui, TMpaBuja TIOBEJAEHUS B TIPUPOJE U olecreyeHusi O0e30MacHOCTH
COOCTBEHHOW KHU3HENEATCTLHOCTH B UYPE3BBIYAWHBIX CHUTYAlMsIX MPUPOJHOTO H
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAay4YHBIE OTKPBITUS B
001acTH OMOJIOTHH;

pa3BUTHE y OOY4YAIOMIMXCS WMHTEJUIEKTYyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
Mpollecce  3HAKOMCTBA C  BBIIAIONIUMHUCA  OTKPBITUSIMH W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHMH, pelIaeMbIMH €I0 MpoOJieMamMHu, METOI0JI0THeH
OMOJIOTUYECKOTO MCCJIEIOBAHUS, MPOBEICHUS HKCIEPUMEHTAIBHBIX MCCIIEI0BAHUMN,
pelnieHuss OMOJIOTMYECKMX 3aJlad, MOJICTUPOBAHUSI OHOJIOTHYECKUX OOBEKTOB M
MPOIIECCOB;

BOCITUTAHUE Y OOYYAFOIINXCS [IEHHOCTHOTO OTHOIICHUS K )KUBOW TIPUPOJIE B 1IETIOM
U K OTHENbHBIM €€ O0O0beKTaM U SBJICHUSM; (HOPMUPOBAHUE DKOJOTUUYECKOH,
TCHETUYECKOW TpaMOTHOCTH, OOIIeH KyJbTYphl NMOBEICHHUS B TPHUPOJEC; HHTETPAITUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuodpeTeHue 00yUaroIUMUCs KOMITETEHTHOCTH B palHMOHAIHLHOM
MIPUPOJIOTIOIH30BaHNM (COOIOIEHNE MPABUII TOBEACHUSI B TPHUPOJAE, OXpPaHbl BUIOB,
HKOCHUCTEM, OMOC(EpbI), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbSI OKPYKAIOIIUX
monen (cobmoaeHus mep npoduIakTUKU 3aboJieBaHUM, oOecredeHrue 0e30MacHOCTH



KUBHEACATEILHOCTH B YPE3BbIYAWHBIX CHUTyallUsSIX MPUPOAHOTO U TEXHOTEHHOIO
XapakTepa) Ha OCHOBE HCIMOJb30BaHUS OMOJIOTMYECKUX 3HAHUM U yMEHHU B
MOBCEHEBHOM JKH3HM;

CO37]aHUE YCJIOBHUM I OCO3HAHHOIO BhIOOpa OOYYalOIIMMUCS WHIWBUIYaTbHOU
oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOIIEH MOCIIEYIOIIEMY
npo(hecCHOHATFHOMY CaMOOMPEICICHNI0, B COOTBETCTBHM C HHAWBHUIYaJTbHBIMU
MHTEpECAaMU U MOTPEOHOCTSIMH PETHOHA.

OO61iee yKcIiio YacoB, OTBEACHHBIX Ha U3YUEHHE OMOJIOTUN Ha YTITyOJIEHHOM YPOBHE
cpeaHero oo1iero oopasoBanusi, cocrariseT 204 yaca: B 10 kiacce — 102 gaca (3 gaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

Ot16op opraHu3allMOHHBIX (OPM, METOJOB M CPEICTB OO0ydeHHs OHUOJOTUU
OCYLIECTBISIETCS € YYETOM CHEHU(PUKH €ro COAEpNKaHUS W HaNpaBIEHHOCTH Ha
NpOAODKEHHE  OMOJOTrMYecKoro  0o0pa3oBaHUsT B OpraHM3alUsX  CPEAHEro
po(heCcCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.

OO0s3aTenbHbIM YCIOBHEM NpU OOy4YeHUH OHOJIOTMM Ha YriyOJE€HHOM YypOBHE
ABJISIETCSI TIPOBEJCHHE JA0OPATOPHBIX M TMpPAKTUUYECKUX padoT. Takxke yuactue
oOyJaromxcsi B BBIIIOJIHEHHH MPOEKTHBIX U YYEOHO-HCCIEAOBATEIbCKUX padoT,
TeMaTUKa KOTOPBIX OIPEIESAETCS YYUTEIEM HAa OCHOBE MMEKOIIMXCS MaTepUalbHO-

TEXHUUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX YCIOBHM.
COAEPKXAHUE OBYUEHUA

10 KITACC

ConepxaHue MPOTPaMMbl, BBIJICICGHHOE KYpPCU8OM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHoi urorooi arrectaruu (I'MA).

Tema 1. buosiorusi Kak HaykKa

CoBpemeHHass OHOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas ucTtopusi pa3BUTHUS
Oouosiornu. buonornyeckue Hayku W U3ydaemble UMM MpoOsieMbl. DyHIaMEHTaNbHbIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYUHbIC UCCIICIOBAHNS B OMOJIOTHH.

3Hauenue Ouosiornv B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOUN
kaptuHbl wmupa. lIpodeccun, cBsizaHHbple ¢ Ouosiorweil. 3HaueHUe OWOJOTUH B
MPAaKTUYECKOM  JIEITENIbHOCTH  4YEJIOBEKa:  MEJUIIMHE, CEJIbCKOM  XO3SHCTBE,
MIPOMBIIICHHOCTH, OXPaHE MPUPOJIBI.

JdemMoHcTpanumn

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. JlapBun, V.
lappen, I'. Mennens, B. 1. Bepuaacku, U. II. IlaBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr u cxembl: «CBS3bp OMOJNOrMM C JpyruMu Haykammu», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. ’)KuBble cUCTeMbI U X U3yYeHUE



JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Omosornu. CBOMCTBA KUBBIX CHCTEM:
€IUHCTBO XUMHUYECKOIO COCTaBa, JHWCKPETHOCTh M LEJIOCTHOCTh, CJIOKHOCTh U
YIIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3ALMs, CAaMOBOCIIPOU3BEICHHUE,
pa3apa)KUMOCTh, K3BMEHUYUBOCTD, POCT U PA3BUTHE.

YPOBHU OpraHM3aldy KUBBIX CUCTEM: MOJIEKYJSPHBIN, KICTOYHBIA, TKAHEBBIN,
OpTaHWU3MEHHBIN, TOMYJSIIUOHHO-BUIOBONW, SKOCHCTEMHBIN (OMOTCOIEHOTHYECKUN),
ouocdepusiii. [Iporeccrl, mpoucxosiie B KUBbIX cucTeMax. OCHOBHbBIE MPHU3HAKU
#uBoro. JXu3up kak ¢opma cyuiecTBoBaHUsA Marepuu. Hayku, u3ydaromiue >KUBbIE
CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alHUU.

N3ydenune kuBbIX cucteM. Metoapl Ouonorndeckoi Hayku. HabmoneHwue,
U3MEpPEHNE, JKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHsTue O 3aBUCUMON U
He3aBUCUMOM nepemeHHoM. [lmanupoBanue skcnepumenta. [locTtaHoBka M mpoBeEpKa
runote3. HyneBas rumnote3a. [lonsitue BBIOOpKM U €€ OCTOBEpHOCTh. Pa3bpoc B
Ounonornyeckux JaHHbIX. OleHKa TOCTOBEPHOCTH MOTYUYEHHBIX pe3yibTaToB. [IpuyuHb
MCKaXEHUs pe3yJIbTATOB DKCIIEpUMEHTA. [ [oHATHE CTATUCTHYECKOTO TECTA.

JemoHcTpauun

Tabnuiel 1 cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «BHOIOTHYECKHE CUCTEMBIY,
«CBoliCTBa KUBOW MaTepuu», « YPOBHH OpraHU3alUU XKUBOWU Npupoabd», «CTpoeHue
XKUBOTHOW KIIETKNW», «TKaHUM KUBOTHBIX», «CHCTEMBI OpPraHoB YE€JIOBEYECKOTO
opranuzMay, «buoreoieHo3», «buocepa», «MeToibl U3YyUEHUSI JKUBON TPUPOIBI».

OGopynoBanue: naboparopHoe 0OOpyHOBaHUE [JIsi MPOBEICHUS HAOIIOJCHUM,
U3MEPEHUH, SIKCIIEPUMEHTOB.

IIpakTnueckass padora «licronb30BaHUE Pa3IUYHBIX METOJOB MPU HU3YUYECHUHU
KHUBBIX CUCTEM).

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-(YHKIIMOHATBHAS €JUWHUIIA KUBOTO. VcTOopusi OTKpBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [llnetineH,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHSI COBPEMEHHON KJIETOYHOW TEOPHUHU.

MeToabl MOJIEKYISIPHON M KJIIETOYHOW OMOJIOTUU: MUKPOCKOMHUS, XpoMarorpadus,
anekTpodopes, METOJ MEUYEHBIX aToMoB, AuddepeHuanbHoe HeHTpudyrupoBanue,
KyJbTUBUPOBAHUE KIETOK. M3yueHnue ¢hukcuposaHuvlx Kiemok. DIEKTPOHHas
mukpockonus. Koughoxanvnaa muxpockonus. Bumanvhoe (npusicuznenuoe) uzyuenue
KJIemOK.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneiaen, P. Bupxos, K. M. bap.

Tabmuubr 1 cxeMbl: «CBETOBOW MHKPOCKOM», «IJIEKTPOHHBIM MHUKPOCKOID,
«Hctopus pa3zBuTHS METOA0B MUKPOCKOTIUID.

OOopynoBaHue: CBETOBOW  MHUKPOCKOI, MHMKPONpENapaTbl  PacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.



IIpakTnueckass  padora  «l3ydeHne MeTONOB  KIETOYHOW  OHOJOTUHU
(xpomatorpadusi, anekrpodopes, nuddepeHiuanpHoe eHTpudyruposanue, [1L[P)».

Tema 4. Xumnueckasi Oprann3anus KJIeTKH

XHUMHUYECKHIN COCTAB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIEMEHThI. Bona u
€€ poib Kak pacTBOPUTENS, pEarceHTa, Y4dacTHE B CTPYKTYpPHUPOBAHUMU KIIETKH,
TEIJIOperyJsiiud. MHUHepajabHble BELIECTBA KIETKH, MX Ouosoruueckas poiib. Poib
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BemlecTBa  KJIETKH. buonormyeckwe noiauMepbl.  benkw.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OelkoBOi MoJekyibl. [lepBuuHas
CTpYKTypa Oelika, MenTHIHas CBsi3b. BTOpUYHAas, TpeTUUHAs, YETBEPTUUHASI CTPYKTYPHI.
Henarypamusa. CpoiictBa OenkoB. Knaccudukanus 6enxoB. buonorndeckue QpyHkuuu
0enkoB. [Ipuonul.

YrneBoasl. MoHOcCaxapuabl, AUCaxapHbl, OJUArOCaXxapwabl U TMOJIACAXAPUIBI.
OOmmii TaH CTpOoeHUsI U (PU3UKO-XMMUYECKHE CBOMCTBA YTJIEBOJOB. buonorudeckue
(yHKLHMH yTIIEBOJOB.

Jlumuasl. T'mppodunbHO-ruapodoOHbIe cBoMcTBA. Kitlaccudukauus munuaos.
Tpurnuuepunpl, hochonaumnubl, BOCKH, cTepouibl. buonorndeckue GyHKIIMU JTUTTHAOB.
OO6mme cBoicTBa OHOJIOTMYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxknennoseie xkucnorel. JIHK u PHK. CrpoeHnme HYKIEMHOBBIX KHCIIOT.
Hyxneotunsl. [Ipuninun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK —
NBOIHAs crivpaib. MectoHaxoxaenne u ouonorndeckue pynkuuu JJTHK. Bunsr PHK.
Oyukuuu PHK B knetke.

Crpoenue Monekyinsl AT®. Makpospruueckue cBa3u B Mosekyiae ATO.
buonornueckue Qynkinuu AT®. BoccTaHOBIEHHbIE NEPEHOCYMKH, UX (YHKIHH B
kietke. [pyeue wnykneozuompugocgpamer (HT®D). CexsenupoBanue JHK. Memoowi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass OHOJIOTHS: OHOXMMHYECKHE W OHOPU3MYECKHE HCCISIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI. Moodenuposarue cmpykmypol u
@yukyuil 6uomonexkyn u ux xomniekcos. Kommnvromepmuwlii Ou3ain u opeanuueckuil
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHcTpanuu

[Toptpertsr: JI. Tlomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacrnipeniesieHue XMMUYECKUX JJIEMEHTOB B HEXHUBOW MPUPOICY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU HPUPOIE».

Tabmuubr u  cxembl: «llepuomuyeckas TaOMMIAa XUMHYECKUX DIEMEHTOBY,
«CtpoeHue MoJsiekysbl BOAbD, «BelectBa B cocTtaBe oOpraHu3moBy, «CTpoeHue
MoJIeKyJibl  Oenka», «CTpyKTypel O€lKOBOM MOJIEKYJNb», «CTpoeHHe MOJIEKYJT



yrieBoaoBy, «CTpoeHUE MOJEKYJ JUNuaI0B», «HykienHOBbIe KUCIOThHD, «CTpoeHHe
MOJIeKyJibl ATO».

O6opynoBaHue: XUMHYECKasl MOCy1a U 000pyI0BaHHE.

Jlaboparopnasi paGora «OOHapyxeHHE OCIKOB C IOMOIIbIO KaueCTBEHHBIX
peaKu».

JlaboparTopHas padora «lccnenoBaHne HYKIEMHOBBIX KHCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIU4YHBIX OPIraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel  KJIETOK: JyKapuoTHUecKas W  npokapuotnueckasd. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuOoTHYECKOM KieTKH. KilerouHas cTeHka OakTepuil M apxei.
Oco0EHHOCTH CTPOEHUS TeTepOTPOPHON M aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK.
MecTo u posib IPOKAPUOT B OMOLIEHO3aX.

Ctpoenne u (yHKIIMOHHUPOBAHUE HYyKapHUOTUUYECKOW KieTku. [lmazmarnueckas
MeMmOpana (miazmaiemMma). CTpykTypa IUIa3MaThuueckoil wmeMOpanbl. TpaHcnopt
BEILIECTB 4Yepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: NacCcuBHbIA (Iud@ysus, oOnery€éHHas
muddy3us), akTUBHBIA (MEPBUYHBIA M  BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[TonynponumiaeMmocts MeMOpaHbl. PaboTta HaTpuii-kanueBoro Hacoca. OHIOLMUTO3:
NUHOLNTO3, (aronuTo3. Ok3ouuTo3. Kiierounas crenka. CrpykTypa M (QyHKUUU
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

Huronna3sma. [uto3omns. Ilutockener. [IBumxkenwe uurormiasMbl. OpraHouabl
kieTk. OaHoMeMOpaHHbIE OPTaHOWIbl KIETKH: sSHjomasmarudeckas ceth (DIIC),
anmapat ['onbpKd, JU30COMBI, HX CTpoeHHMe U  (QyHKOUH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OpraHousi0oB KieTku. CTpoeHHe TpaHyIsSIpHOTO PETHKYIyMa.
Mexanusm wnanpasnenus oenxos 6 OIIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['majgkuil (arpaHyssipHBIM) SHIOIMIA3MATHYECKUN PETUKYITYM.
CekperoprHass ¢yHkums anmapara [ombmku. Moouguxkayus benkos 6 annapame
Tonvoorcu. Copmupoexa denxos 6 annapame I onvodcu. TpaHCHIOPT BEILIECTB B KIETKE.
Bakyonu pactutenbhbix kineTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMIbI KJIETKH: MUTOXOHAPUH, MJIaCTHUIBI.
IIpoucxoorcoenue mumoxondpuui u niacmuo. Cumouoeenes (K.C. Mepeoickosckuii, JI.
Mapeynuc). Ctpoenne U GyHKIIMH MUTOXOHAPUH U miacTua. [lepBuunbie, BTOpUYHBIE U
CJIOHBIC TUIACTUIBI (DOTOCHHTEIUPYIOMINX JYyKAPUOT. XJIOPOIUIACTHI, XPOMOILUIACTHI,
JIEUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kietku CrpoeHne u  (GyHKUUH HEeMEeMOpaHHBIX
OpPraHouioB KieTku. Pubocomsl. IIpomesxcymounvie gpunramenmor. MukpopuiaMeHThI.
Axmunogvle muxkpoghunamenmol. MplllIeUHbIE KIETKH. AKMuUHOBble KOMHOHEHMbI
Hemblueunvlx Kiemok. MukpotpyO6ouku. Kmerounsiii nieHtp. CTpoeHHE U JIBUKEHUE



KTYTUKOB M pecHHYeK. MHUKpOTpyOOoukn 1uToriasmel. Llentpuons.  benku,
accoyuupo8antvle ¢ MUKpoQuUIaGmeHmamu u Mukpompyoouxamu. Momopusie 6enxu.

Snpo. ObGonouka sAapa, XpOMAaTHH, KAapUOIUIa3Ma, SAPBIINIKH, WX CTPOCHHUE U
¢bynkuuu. SAnepHelil 6enkoBbIid MaTpuKe. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B UHTEp(hA3HOM siipe. Dyxpomamun u cemepoxpomamut. benku XxpoMaTrHa — TUCTOHBI.
Junamuxa soepHotl 060104KU 8 Mumo3se. Soepuulii mpancnopm.

Kierounsle BkmroueHus. CpaBHUTEIbHAS XapAaKTEPUCTHUKA KIETOK 3YKApUOT
(pacTuTEeNBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxeMbl: «CTpOeHUE PYKapUOTUYECKON KIETKW», « CTpOeHUe KUBOTHOU
KIETKN», «CTpOEHHE pPACTUTEIBHOM KIETKW», «CTpOEHHUE MHUTOXOHIAPUN», «Smpo»,
«CTpoeHne MPOKapUOTHYECKON KIIETKH.

O6opynoBaHMe: CBETOBOW  MHKPOCKOI, MHUKPONpENapaTrbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHas padora «/3yyeHre CTpOCHUS KIETOK PA3JIUYHBIX OPTaHU3MOB).

IIpakTuyeckas padora «3ydeHue CBOMCTB KJIETOUHON MEMOPAHBD.

Jlaboparopnasi pabGora «MccienoBanue IUIa3MoOiaM3a MW JEIIa3MOJM3a B
PACTUTEIIBHBIX KIIETKAX».

IIpakTuyeckas padora «l3ydyeHue IBUMKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BellecTB M NPeBpPallleHUe JHEPTUH B KJIETKe

AccuMuisIMS U JUCCUMMJISILUS — JIBE CTOPOHBI MeTabosm3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(HBIA U TeTepoTpodHBIA. YdacTue KUCIOpoda B OOMEHHBIX
npolieccax. JHepreTuyeckoe obdecrneueHrne KieTku: npespaiieHue ATO B 0OMEHHbBIX
npoueccax. @OepMEHTATUBHBIA XapakTep peakUuid KIETOYHOTro MeTaboIu3Ma.
depMeHTHI, UX CTPOCHHE, CBOMCTBA W MexaHu3M aeicTBus. Kodepmentol. Oriauuus
(GepMEHTOB OT HEOpPraHMYECKUX KaTajau3aTopoB. beiku-akTuBaTtopbl U  O€NKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKIMI OT PazIuyYHBIX
(haxTopoB.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHbI
u oxkcuzenHuvll pomocunmes y 6axmepuii. Ceemocodbuparowjue nuemMeHmol U NUSMeHmbl
peaxkyuonHoz2o yermpa. Ponb XiopomiacToB B mpouecce ¢porocuHre3a. CBeToBas u
temHoBas ¢pasbl. Pomoovixanue, Csz., Co- u CAM-munvt homocunmesa. lIpogyKTUBHOCTh
dborocunTe3a. BiausHue pasznuyHbIX (HAaKTOPOB Ha CKOPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMmocunre3. PazHooOpasue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUDULIHPYIOIINE
OakTepuu, jKele300aKkTepuu, cepoOaKTepuu, BOJOPOAHBIC OakTepun. 3IHAYCHUE
XEMOCHHTE3a.



AHa’poOHble opraHu3mbl. Bumbr Opoxenus. I[lpomykTel OpokeHHS W UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYyIUTEH OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl SHEPreTUYEcKoro oOMeHa. [lonroToBUTENbHBIHM
sTan. ['mKonmn3 — 0eCKUCIOPOIHOE PACHIEIUICHHE TITFOKO3bI.

buonornyeckoe OKHCIIEHME, WIM KJIETOYHOE JbIXxaHue. Ponb MUTOXOHApHN B
nporeccax OHWOJOTrMYecCKOro OkucieHud. lluknuyeckue peakuuu. OKUCIUTENIBHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomoHos. Cumumesz ATD:
paboma npomonnoti ATD-cunmaswi. [IpenmyiiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepen aHadpoOHbIM. I (PEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JemoHcTpauun

[Toprpersr: k. Ilpuctmm, K. A. Tumumpsazes, C. H. Bunorpaackmii, B. A.
Ourenwrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DOTOCUHTE3», «IDHEpPreTUUecKuil oOMmen», «buocuHTE3
oenka», «CtpoeHue pepMeHTa», «XEMOCHUHTE3Y.

OOopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJIOBaHWE Uil IPUTOTOBIEHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHasi padora «/3yyeHue KaTtaTuTUYECKON aKTUBHOCTH (hepMEHTOB (Ha
MIpUMEpPE aMIJIa3bl UITU KaTajasbl)y.

JlaGopaTopHas padora «/3ydenue hepMEHTATUBHOIO paCIICIICHUs] IEPOKCHIA
BOJIOPO/JIa B PACTUTEIIBHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB (OTOCHHTE3Aa U XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaeacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpuuHoro cuHte3a. I[IpuHIUIT KOMIUIEMEHTapHOCTH B PEaKIUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HaciencTBeHHOM nHpopMaruu. ['eHeTHYecKkuil Ko,
ero ceorictBa. Tpanckpunuus — Mmarpuusdsii cuHte3 PHK. [Ipunuunel tpanckpunumu:
KOMIUIEMEHTAPHOCTh,  AHTUIAPAIJIEIBHOCTh,  ACUMMETPUYHOCTD. Cospesanue
mampuunvix PHK 6 ayxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnauust u e€ sranbl. Yuactue TpancnopTHeix PHK B Omocunrese Oenka.
VYcnoBus ouocuntesa 6enka. Kogupopanue aMuHOKUCIOT. Posib pubocom B OMOCHHTE3E
Oernka.

Coepemennvie npedcmaenenus o cmpoeHuu 2ceHog. OpraHuzanusi TeHoMma Y
MIPOKAPUOT U DYKAPUOT. Perynsius akTHUBHOCTH I'€HOB y IpoKapuoT. [ umoresa onepoHa
(®. XKaxko06, XK. Mano). MoaekynsipHvle MexaHu3zmul IKCnpeccuu 2eHos y aykapuom. Ponv
XpomamuHa 6 pezynayuu pabomul 2eHog. Perynsuns oOMEHHBIX MPOLIECCOB B KIETKE.
Kiterounsiii romeocras.

Bupycel — HeksierouHble (OpPMBI KU3HM W OOJMraTHeie mapasutbl. CTpoeHHE
IPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusznennwiui yuxn JJHK-



cooepacawux eupycos, PHK-codepocawux eupycos, obaxmepuoghacos. Obpammuas
MPAHCKPUNYUs, peeepmasd, unmezpasd.

Bupycubie 3aboneBaHusi denoBeka, >KMBOTHBIX, pactenuit. CIIMJ], COVID-19,
COILIMAJIbHBIE U MEAUIIMHCKHE TPOOIIEMBI.

Buoungpopmamuka: unmeepayusi u ananmuz 6orvuux maccusos («bigdatay)
CMPYKMYPHLIX OuoI02u4eckux Oannvlx. Hanomexnonoeuu 6 obuonocuu u meouyume.
IIpoepammupyemvie pynkyuu 6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JdeMoHCcTpanuu

IToptpets: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabmumer 1 cxeMmbl: «buocuHTe3 Oenka», «['eHernueckuit komy», «Bupycb»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3naHnne MOAEIU BUPYCay.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Krnerounsiit nuki, ero nepuoibl u peryssius. Uarepdasza u Mmuto3. OcobeHHOCTH
MpoIECCOB, TMpoTekaromux B uHTepdaze. IloarotoBka KIETKH K JCICHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUH UM TMOCTCUHTETHUYECKUM
(IpeMUTOTHUYECKHI) TEpHOIbI HUHTEP(A3BI.

Marpuunbii cunte3 JHK — permkauus. [lpunnuner permkannu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJIYyKOHCEPBATUBHBIM CHHTE3, aHTUNAPAILIEIbHOCTh. MeXaHu3M
permukanuun  JIHK. Xpomocomsel. Crtpoenue xpomocom. Temomepsl u Temomepasa.
XpOMOCOMHBIN HaOOp KJIETKM — KapuOTUI. JIMMJIOMIHBIA W TaljIOMIHBIA HaOOpPbI
xpomocoM. 'omonornunsie XpoMocoMsbl. [10J10BbIE XPOMOCOMBI.

Jenenue kinetku — Muto3. CTaiun MUTO3a U MPOUCXOMSIINE B HHUX IMPOLECCHI.
Turnsl MmuTo3a. Kaprokunes u uMTOKHHE3. bronornueckoe 3HaueHUEe MUTO3A.

Perynsius MutoTHueckoro 1ukia kietku. [Iporpammupyemas KiieTouHas ruoesb
— anomnTo3s.

Knerounoe siapo, Xxpomocombl, (yHKIMOHAJIbHAsi TEHOMUKa. Mexanusmol
npoaughepayuu, ouggepernyuposku, cmapenus u eubenu kiemox. «l{ugposas kiemray
— Ououngopmamuyeckue Mooeiu PyYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiet u  cxembl: <«OKU3HEHHBIM 1WKI KIETKW», «Murosd»n, «CTtpoeHue
xpoMocom», «Pemukamusa JIHK».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKporpenaparsl: «MuTo3 B KIETKax
KOpEIKa JIyKay.

JlaGopaTopHasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENAPATAX).

Jlaboparopnasi padora «Habmonenne MUTO3a B KJIETKaX KOHYMKA KOPEIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax).

Tema 9. CTpoeHue u pyHKIMH OPraHU3MOB



buonoruueckoe paszHooOpaszue opranu3moB. OJHOKIETOYHBIE, KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOCHUSI U KU3HENESITEIbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
baktepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIHU, JPYTUe
npotucThl. KoJIoHWanbHbIE OPTaHU3MBL.

B3auMocCBs3p yacTel MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. OpranusMm Kak eIuHoe 1eioe. ['omeocras.

Tkanu pacteHuit. Tumnbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAs, MOKPOBHAS,
NpOBOJAIIASl, OCHOBHAas, MexaHudeckasd. (OCOOEHHOCTH CTpPOeHHUs, (QYHKIUN WU
PaCIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHUM.

TkaHW >KMBOTHBIX W 4YEJIOBEKA. THMbl >KUBOTHBIX TKAaHEH: JIUTEIUAJIbHAS,
COCMHUTENbHAS, MbIIeyHasi, HepBHasg. (OCOOEHHOCTH CTpoeHMs, (YHKUUA U
PAacCMoOJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble U T€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OPraHOB XKMUBOTHBIX U 4eNOBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactennit. CKelneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHMH cKeneT. CTpOE€HHE W THIIBI
COCMHEHUs KOCTEN.

JIBrkeHue opraHu3moB. J[BHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOUHOE,
KTYTUKOBOE, PECHUYHOE. /[BMKEHNE MHOTOKJIETOUHBIX PACTEHHI: TPOIIU3MbI U HACTHUHU.
JIBI>KEHNE MHOTOKJIETOYHBIX JKMBOTHBIX W 4e€JIOBEKa: MblleyHas cuctema. Peduekc.
CkeneTHbIE MBIIIIIBI U X paboTa.

IIutanue opranu3moB. [loryomienue BOIBI, YIIIEKMCIOrO ra3a MU MHHEpaJbHbBIX
BEIIECTB pacTeHHUsIMU. [IuTaHue KUBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKIIETOYHOE
nuiieBapenue. [ luranmne no3BOHOYHBIX KUBOTHBIX. OTAEBI MUILIEBAPUTEIHLHOTO TPAKTA.
[InmeBapuTenbHble xkene3bl. [InnesapurenpHas cuctema 4eoBeKa.

JIpixanue opranu3MoB. J{prxanue pactenuil. JIpixanue >kuBOTHbIX. J{nddy3us razos
gyepe3 MOBEPXHOCTh KIIeTKH. KoxkHoe apixanue. JlpIxatenbHas MmoBepxHOCTh. KabepHoe
1 JIETOYHOE AbIXaHue. J[pIXaHWe MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. DBOIIOIIMOHHOE
YCIIOKHEHUE CTPOCHUSA JETKMX ITO3BOHOYHBIX JKUBOTHBIX. JlpIXarenbHas cHUCTEMA
YeJIoBeKa. MeXaHM3M BEHTWIIALMU JIETKUX Yy NOTUILl M MICKONMUTAOMMX. Perymsamus
nbixanus. JlpixaTenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHUu3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BellecTB y )KMBOTHBIX. KpoBeHOCHasi cuctema u €€ opranbsl. KpoBeHOCHas
CHCTEMA MO3BOHOYHBIX KUBOTHBIX U YenoBeka. Cep/iie, KpOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOparieHusi. IBOJIIONMOHHBIE YCIOKHEHUS CTPOCHUSI KPOBEHOCHOM
CUCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perysiusi.

Brinenenne y oprann3moB. Beinenenue y pacteHuid. BeiaeneHue y KUBOTHBIX.
Cokparutenbubie Bakyonau. Opransl BbiiesneHus. OuiabTpanus, cekpeuus u oopaTHoe



BCACHIBAHME KaK MEXaHW3MbI PaOOThI OpPraHOB BhIneNeHUs. CBS3b TMOJIOCTH Tela C
KPOBEHOCHOW U BBIJEIUTEIIBHON CUCTEMaMU. BbIJIeIeHUE Y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHkimonupoanue Hedpona. ObpazoBaHue MOUHU y
YEJI0BEKA.

3amura y OpraHu3MoB. 3allyuTa y OAHOKJIETOYHBIX OopraHnu3mMoB. Criopsl OakTepuit
M IUCTHl MPOCTEUIMX. 3allUTa y MHOTOKJIETOUHbIX pacTteHuil. Kyrtukyna. Cpeacrta
MMaCCUBHON U XUMHUYECKOU 3aIUTEI. DUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M MX HpPOW3BOAHBIE. 3AIIATA
opranuszma ot Oosesnel. IMmyHHas cucreMa udenoBeka. KieTouHbll U ryMopasbHBIM
UMMYHUTET. BpoXIE€HHBIM U MPUOOPETEHHBIN CcrenuPUIECKU UMMYHUTET. Teopus
KJIOHaJIbHO-ceNiekTuBHOro ummyHutera (II. Opnux, ®@. M. bepuer, C. Tonerasna).
BocnanurensHbie OTBETHI OPraHU3MOB. Poiib BpOXKIEHHOTO MMMYHUTETA B PAa3BUTHU
CUCTEMHBIX 3a00JI€BaHUM.

PaznipaxxumMoCTh U peryisiuus y OpraHu3mMoB. Pa3apakuMocTs y OJHOKIJIETOUHBIX
oprann3MoB. Takcucsl. PaznpaxuMocTs U perynsinus y pacteHuid. PocToBeie BemecTBa
Y UX 3HAYCHHUE.

Hepsnas cuctema u pediiektopHast peryisiuus y *,KuBOTHbIX. HepBHas cucrema u
€€ OTAeNbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y JKMBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta TO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiektopHas ayra.
be3yciioBHbIE U YyCIOBHBIE PE(IEKCHI.

['ymopanbHas perynsiius ¥ SHIOKPUHHAS CUCTEMA )KMBOTHBIX M UesioBeka. JKenesbl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. [[elicTBrE TOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cuctema.

JdeMoHcTpanuun

[Toptpert: U. I1. I1aBnos.

Tabmuiet u  cxembl: «OJIHOKJIETOUHBIE BOJOPOCTN», «MHOTOKIETOYHBIE
BOJIOpOCciny, «baktepuny, «IIpocreitmmey, « Opranbl IBETKOBBIX paCTeHHI, « CUCTEMBI
OpPraHOB TO3BOHOYHBIX >XMBOTHBIX», «BHyTpeHHee CTpoeHuMe HaceKOMbIX», «TkaHu
pactenumity, «KopHeBbie cucremol», «CtpoeHue crebns», «CTpoeHue IUCTOBOM
IJIACTUHKWY, « TKaHU )KUBOTHBIX», « CKeJleT YenoBekay, «IIuieBapurenbHas cucTeMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpliieuHast cuctema», «BpigenutenbHas cuUCTEMa», «ODHAOKPUHHAsS CHUCTEMay,
«Ctpoenue Mbine», «MMmmynutet», «KumiednomnonoctHeie», «(Cxema NUTaHUS
pactenuin», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX KMBOTHBIX», « CTPOECHUE THUIPHI»,
«Crtpoenue mianapumn», « BHyTpeHHee cTpoeHune J0KIEBOro uepBs», «HepBHas cucrema
peiO», «HepBHas cucrema msarymkm», «HepBHas cuctemMa NpPECMBIKAIOIIUXCS,
«Hepsnas cucrema nruiy, «HepBHas cucrtema muekonuraromuxy», «HepBHas cucrema
qenoBekay, «Pedmekcy.



OOopynoBaHHe: CBETOBOM MHMKPOCKOIL, MHUKPONpENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPONPENAPAThl TKAHEHN, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOKUX, KUBBIE SK3EMIUIIPhl KOMHATHBIX PAacTEHU, repbapuu pacTeHUN pa3HbIX
OTZEJIOB, BJIAXKHBIC IIpPENapaTbl JKUBOTHBIX, CKEJIEThl IMO03BOHOYHBIX, KOJUICKIIUH
0ECO3BOHOYHBIX KUBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyJOBaHHME ISl JIEMOHCTpPALUU
MOYBEHHOTO W BO3JAYIIHOTO MUTAHUSI PACTCHUM, pACIICTIIICHHs Kpaxmasia U OeJIKOB MOoJ
aeiictBueM (epMeHTOB, 0OOPYJIOBaHHME JUIS JIEMOHCTPAIIMM OIBITOB MO HM3MEPEHUIO
KU3HEHHON €MKOCTH JIETKNX, MEXAHU3Ma AbIXaTEIbHBIX JBUKEHHUI, MOAEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabGopaTopHas padora «/3yueHrne TKaHEH pacTCHUI.

JlabopaTopHas padora «/3yyeHrne TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: 0€CIoJ10€ (BKIII0Uasi BET€TaTUBHOE) U IOJIOBOE.
Bunpl  Oecrnonoro  pa3MHOMXEHHUS: IOYKOBaHUE, CHOPYJSALHMs, (parmeHTanus,
KJIOHUPOBAHMUE.

[TonoBoe pasmuoxeHnue. [1lonoBeie kneTku, uinm rameTel. Meo3. Ctagun Menosa.
IToBenenne xpomocom B Meito3ze. KpoccunroBep. buosiormueckuid cMbICia Mmelo3a U
IIOJIOBOTO ITporecca. Melo3 U ero MeCcTo B )KM3HEHHOM LUKJIE OPraHU3MOB.

[Ipen3zaponeimeBoe pas3Buthe. l'ameToreHe3 y >KUBOTHBIX. llonoBwie Kenesbl.
OOpazoBaHue M pa3BUTHE NOJIOBBIX KJIeTOK. Cnepmarorene3 um oorene3. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnopoTBopeHne U SMOpPHOHAJIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoOsl
OIUIOZI0TBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOpPUONOrus — HaykKa O
pa3BUTUU OpPraHu3MoB. Mopghozcene3z — o0na u3 2n1asHBLIX NPOOIEM IMOPUONOSUMU.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cranuu sMmOpruoreHe3a ;kMBOTHBIX (Ha
npumepe Jnarymku). [poGnenue. Tumsl apoGnenus. /Jemepmunuposanuwoe u
HedepmMuHuposanHoe opooaenue. bnacmyna, munvt 6aacmyn. OcCOOEHHOCTU APOOIEHUS
MJIEKOMUTAIOIIKX. 3apOAbIIIEBbIE TUCTKU (racTpyIsius). 3aKiaJKa OpraHoB U TKaHEe! 13
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BIuUsSHME 4YacTell pa3BUBAIOLIETOCS 3apoiblllia
(omOpuoHanbHAas WHAYKIMS). 3akiajgka TMJIaHa CTPOCHHS >KHBOTHOTO KakK pe3yJbTaT
HMepapXUYECKUX B3aUMOJICHCTBUI TeHOB. BimsHue Ha SMOpHOHAIBLHOE pPa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIIbI.

Poct u pazButue xuBoTHbIX. [locTaMOproHanbHbINA nepuo. [Ipsmoe u Henpsimoe
pa3sutue. PazButue ¢ Mmetamopdo3oM y OECIO3BOHOUHBIX U MO3BOHOYHBIX KMUBOTHBIX.
buonornyeckoe 3HaueHHE MPSAMOTO M HENPSIMOTO Pa3BUTHS, WX PACHPOCTPAHEHUE B
npupoze. Turbl pocta KUBOTHBIX. DAKTOPHI PETYISILIMU POCTA KUBOTHBIX M YEJIOBEKA.



Cramuy mocTAIMOPHOHATFHOTO PA3BUTHS Y )KUBOTHBIX M YesioBeKa. [lepuopl oHTOTeHE3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmHokenne u pasButue pacteHuil. ['amerobputr u cmopodur. Meiio3 B
KU3HEHHOM IIMKJIe pacTteHuil. OOpa3zoBaHue crop B Ipoliecce Meiio3a. ['amerorenes y
pactennii. OIUIOJOTBOPEHUE W PA3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OTUTOIOTBOPEHHE Y IIBETKOBBIX pacTeHnid. OOpa3oBaHNE U PaA3BUTHE CEMCHH.

MexaHu3MBbl PETYJISIIUA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdeMoHCcTpanuu

IToptpetsi: C. I'. HaBamun, X. [lnemas.

Tabmuubr u cxemsl: «BeretatuBHoe pa3MHOXeHUe», «Tumbl Oecronoro
pasMHOXEHUD», «Pa3MHOXKEHHME XJIaMHIOMOHAAb», «Pa3MHOXKEHHE  3BIIICHBIY,
«Pa3MHOXeHUe ruapb», «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHue
SAMIEKIIETKU U ciepMaTo30uaa», « OCHOBHBIE CTaJIUU OHTOreHe3ay, «IIpsMoe u Henpsimoe
pa3Butue», «Pa3Butre Maickoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JATYILIKW,
«/IBOMHOE OIIOJOTBOPEHUE y LIBETKOBBIX pacTeHU», «CTpOEeHNE CEMSH OJJHOIOJIBHBIX
Y IBYJOJIBHBIX PACTEHUI, «JKU3HEHHBIN [IUKII MOPCKOU KamyCThbDy, «KU3HEHHBIN [TUKII
MXa», « KM3HEHHBIV HHUKJI TAOPOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOMpENapaThl SUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISTYLLIKW.

JlaboparTopHasi padora «l3ydyeHue CTpOECHUS MOJIOBBIX KIETOK HAa TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbIsSBIEHHE TPU3HAKOB CXOACTBA  3apOJIbIIICi
IMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHas padora «CTpoeHrEe OPraHOB Pa3MHOKEHHUSI BBICIIINX PACTCHUIN.

Tema 11. I'enetmka — Hayka O HaCJACeACTBEHHOCTH M HU3MEHYUBOCTHU
OpPraHu3MoB

Wcropust cTaHOBICHUS U pa3BUTHA TeHETUKU Kak Hayku. PaboTel I'. Mennens, . ne
®pu3za, T. Moprana. Posib 0Te4ecTBEHHBIX YUEHBIX B pa3BUTHU TeHeTuku. Pa6oter H. K.
KomsoBa, H. M. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A.
Ounumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIC TEHETUYECKHE IOHATHUS W CUMBOJBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJuieJIbHbIEC T€HBI, aJIbTEPHATUBHBIE TPU3HAKU, IOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TETePO3UT0Ta, YUCTasl JUHHS, THOPUIBI, TeHOTHN, (eHOoTurn. OCHOBHBIE
METOJbl ~ T€HEeTUKH:  THOPUIIONOTUYECKUH,  IMTOJIOTHYECKUM,  MOJEKYJSPHO-
TEHETUYECKU M.

JdemMoHcTpanumn

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. 1. Basuiios,
A. H. benozepckuii, I'. [I. Kapneuenko, 10. A. ®dununuenko, H. B. Tumodeen-
Pecosckunii.



Tabnuiel v cxembl: «MeToIbl TeHETUKINY, «CXEeMbl CKPEIIMBAHUD.
JlaboparopHnasi padora «JIpo3oduia kak 00BEKT TEHETHICCKUX UCCICIOBAHUI).
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBroiif 3akoH MeHens — 3aKOH eJMHO00pa3us
ruopuoB nepBoro nokosieHus. [IpaBuno nomuHUpoBaHusa. Bropoii 3akoH Mennens —
3aKOH pacHierieHusi Mpu3HakoB. lluTomornyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. [ umore3a 4ucToThl ramer.

AHanu3upymoliee CkpemuBanue. I[IpomexyTodHbI XapakTep HaclIeJOBaHUS.
Pacuieryienre npru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpenuBaHue. TpeTuid 3akoH MeHens — 3aKOH HE3aBHUCHUMOTO
HacJieJJOBaHUs IPU3HAKOB. [{UToN0rHUecKkue OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS.

CuerienHoe HacienoBanue mnpuszHakoB. Paboter T. Moprana. CuemieHHoe
HACJICJIOBAHWE T'€HOB, HAPYIUICHUE CUECIUICHUS MEXIYy reHamMu. XPOMOCOMHAasl TE€OpHS
HaCJICJICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXAaHU3M OIpEAEIEHUs MoJa. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbld Ton. ['eHeTmdeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanne Npu3HaKOB, CUETVIEHHBIX C TTOJIOM.

['enotum kak nenoctHas cucteMa. [IneloTponus — MHOKECTBEHHOE ICHCTBUE I'€HA.
MHOX€CTBECHHBIN AJJICIIN3M. BzaumoperictBue HEaJJICIbHBIX T'€HOB.
Komnnemenrapuocts. Onucras. [lomumepns.

I'eHeTnyecKUil KOHTPOJb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(hU3MOIOTHYECKUX TIPOIIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKIHM. ['eHeTHueckue

MEXaHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aUMOJICHUCTBUSL «XO35IMH — TMapasuT» u
«XO03MH — MHUKpoOMOM». ['eHeTMueckne acmekTbl KOHTPOJS U H3MEHEHHUs
HaCJIEJICTBEHHOW HH(POPMALIMU B TOKOJIEHUSX KIETOK U OPTaHU3MOB.

JlemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBblii 1 BTOpoW 3akoHbl Mennens», «Tperuil 3akoH
Mengens», «AHAIM3UPYIOLIEE CKpelMBaHue», «HemoiHoe JOMUHHUpPOBaHUEY,
«CuermieHHOE HacleI0BaHue MPU3HAKOB Y Jpo30huiibly, «I'eHeTnka nosay, «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotun nOTUlb», «MHOXKECTBEHHBIH
ajienu3My», «B3anumoieiicTBUe TeHOBY.

OO6opynoBanue: MOJENb JJIsl AEMOHCTpPAIlMA 3aKOHOB €IMHOOOpasusi TMOPHIOB
MEPBOTO TMOKOJIEHUS W PACUICIUICHUS] MPU3HAKOB, MOJECNb JJisl JEMOHCTPAIMUA 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb MJIA JAEMOHCTPAIMU CIEIJICHHOTO
HACJIEI0BaHMSI IPU3HAKOB, CBETOBON MUKPOCKOTI, MUKpompemnapar: «J[po3odumay.

IIpakTuyeckas padora «/3yuenue pe3yibTaTOB MOHOTHOPUIHOTO CKPEIIIUBAHUS
y Ip030(HITBD).



IpakTnueckas padora «/3yyeHue pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiictBue reHotuna W cpeasl  npu  GopmupoBaHMH  (HEHOTHUIA.
N3MeHunBOCTh mNpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHbIC NPU3HAKUA. Buabl
W3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBCHHAS.

MoaudukanumonHas  W3MEHUYMBOCTH. Pomb  cpeast B (popmupoBaHUM
MOIU(PUKAMOHHON M3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanuoHHslid psg u
BapuainmonHas kpusas (B. Moranncen). CoiicTBa MoupuKalimoHHON U3MEHYMBOCTH.

['enoTMnuueckas W3MEeHUYMBOCTh. (CBOMCTBA TE€HOTHUIUYECKOW HM3MEHUYHBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAS.

KomOunaTuBHasi W3MEHUYMBOCTh. MeH03 H TOJIOBOM MpollecC — OCHOBA
KOMOWHATUBHOW W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW W3MEHUMBOCTH B CO3JaHUU
TeHETUYECKOT0 pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUIA.

MyTainmoHHast ”3MEHYMBOCTh. BHIBI My Talnii: T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHBIE U MHAYLIUPOBAHHBIE MyTAIlUU. S I€pHBIE U IATOILIA3MATUYECKHE MY TALIUH.
ComaTtnueckne ¥ onoBble MyTanuu. [[pudrHbl BOSHUKHOBEHHS MyTauuid. MyTareHsl u
UX BIMAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAallMOHHOIO TMpolecca. 3aKoH
TOMOJIOTHYECKUX PSAZOB B HaciencTBeHHon n3MmenunBoct (H.W. BaBuios). Buesnepnas
W3MEHYMBOCTh U HACJICICTBEHHOCTb.

Onuzenemura u SNUSeHOMUKA, PONb INUSEHEMUYECKUX (PaKmopos 8 Hacae008aHUU
U UBMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOS8 Y OP2aAHUZMO8.

JdeMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabnuire U cxeMbl: « Buabl u”3BMEHUMBOCTHY, « Mo IuPUKAIIMOHHAS U3MEHUUBOCTY,
«KoMOvHaTHBHAsT W3MEHYMBOCTHY, «Melo3», «OmiogoTBopeHuey, «l eHeTudeckue
3a00JIeBaHUs YeIOBEKa», « BHIBI MyTaIlnii».

OO6opynoBaHue: KUBBIE U TepOAPHBIC IK3EMIUTSIPbl KOMHATHBIX PACTEHUN, pUCYHKH
(boTorpadum) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGopaTopnasi padora «lccinenoBaHue 3aKOHOMEpPHOCTEH MOAMGMUKAIIMOHHON
M3MEHYUBOCTU. [l0CTpOEHHE BApUALIMOHHOTO PAla U BAPUALTMOHHON KPUBOWY.

IIpakTuyeckass  padora «Mytammmu y  apo3oduibl  (Ha  TOTOBBIX
MHUKponpenaparax)y.

Tema 14. I'eneTnka 4esioBeka

Kapuotun denoBeka. MexayHapoaHas TIporpaMMa HCCIEIOBaHUS Te€HOMA
YesoBeka. MeToibl U3yueHUs TEHETUKH YeIOBEeKa: T'eHeaJOTWYeCKUid, OJM3HEIOBbIH,
LUTOTCHETUYECKUN, TOMYISIUOHHO-CTATUCTUYECKUNA, MOJIEKYJAPHO-TEHETUUECKUN.
CoBpemMeHHOE  ONpENCNICHUE  TE€HOTHMNA:  IOJHOTCEHOMHOE  CEKBEHHUPOBAHME,
FEHOTUIIMPOBAaHME, B TOM uywncie ¢ nomoupto [II[P-ananus3a. HacmencrBeHnHbie



3a0oneBaHusl 4YenoBeKa. ['eHHbIE W XPOMOCOMHBIE OO0Je3HM uYejoBeka. bone3Hu ¢
HACJICJICTBEHHON MpeNpacrnoioKeHHOCThI0. 3HAYEHHWE MEIUIIMHCKOW TE€HETUKU B
NPEIOTBPAlIEHUM W JICYEHUU TEHETHYECKHMX 3a00JieBaHUN 4YesnoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTHUPOBAaHUE. (CTBOJOBBIE KIETKHA. [IOHATHE «TrE€HETUYECKOTO
rpy3a». DTHYECKHE acCIeKThl MCCIEJOBaHUN B OOJACTH PENaKTUPOBAHMUS T€HOMA U
CTBOJIOBBIX KJIETOK.

['enetndeckue  (GakTOpbl  TMOBBIMICHHOW  YYyBCTBUTEIBLHOCTH  YEJIOBEKAa K
¢u3MYecKOMYy M XHMHUYECKOMY 3arps3HEHUIO OKpyXxaromied cpenbl. ['eHeTnueckas
IPEAPACIOJIOKEHHOCTD YEIOBEKA K MTAaTOJIOTHUSIM.

JdeMoHCcTpanuu

Tabmupelr u cxembl: «Kapuotumn uenoBeka», «MeToabl H3yYEHUS TEHETUKU
4yesioBeKay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IpakTnueckasi padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cesntekuusi opraHu3sMoB

JloMecTukanus U CeNeKIMs. 3apOKICHUE CEIEKIMNA U JOMeCTUKauuu. Yuenue H.
. BaBusosa o LleHTpax NpoucxoKAeHUSI © MHOr000pa3us KyJIbTypHbIX pacTeHul. Posib
CEJICKIIUM B CO3JaHHHM COPTOB PACTEHUU W MOPOJ KUBOTHBIX. COpT, MOPOJA, ITAMM.
3aKOH TOMOJIOTHUECKUX PAIOB B HaclieAcTBeHHOM n3meHunBocty H. . BaBunosa, ero
3HAUYEHHUE ISl CEJICKIIMOHHON PabOThI.

Meroabl  ceneKuUMOHHOM paboThl. VckyccTBeHHBII OTOOp: MacCoOBBIE U
WHJUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHOM cesekiuu. VcnelTaHue mpou3BoauTene
1Mo MOTOMCTBY. OTOOp 10 T€HOTHUITY C TTOMOIIBIO OIICHKU (PEHOTHIIa TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMoIbro aHam3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEeKIIMOHHON padoThl. PaguanuoHHbIi 1
XUMUYECKUN MyTareHe3 Kak HMCTOYHUK MYTalMi y KYJbTYpPHBIX (DOpPM OpraHu3MoB.
Hcnonb3oBaHWe TEHOMHOTO PEIaKTUPOBaHUS U MeTon0B pexomOuHaHTHbIX JIHK mis
MOJIy4YEHUsI UCXOAHOTO MaTepuasa JJisl CEJICKIHH.

[Tonyuyenue monurionoB. BHyTpuBuaoBas rudpuaunsaius. biuskopoacTBeHHOE
CKpellluBaHue, Wi WHOpuAMHT. HepoacTBeHHOE CKpelMBaHUE, WU ayTOPUJIMHT.
I'erepo3uc u ero mpuuuHbl. Mcnonb3oBanue rerepo3uca B cenekuuu. OtTaanéHHas
rubpuanzanus. IlpeomoneHue Oecrioaust MEXBUIOBBIX THOpHUIOB. JlocThxkeHUS
CEJIEKIINU PACTEHUMN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSLY.

CoxpaHeHHe M W3yYECHHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U HX
JTUKUX POJWYEH JJIsi CO3/aHUs HOBBIX COPTOB W TUOPHUIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYyp. H3yuenue, coxpanenue u YnpasieHue 2eHeMmudecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBIX 6  Yedax  YAVYUleHus
CYWecmsylowux U Cco30aHUsi HOBbIX NOPOO, JUHUU U KpPOCCO8, 8 MOM Uucie ¢
NpUMeHeHUueM COBPEMEHHBIX Memo008 HAYUHLIX UCCIe008aHUl, Nepeoosblx uoeu u
NepCneKmuBHbIX MexHOI02UMI.



JemoHcTpanumn

IToprpetsr: H. W. BaBunos, 1. B. Muuypums, I'. 1. Kapneuenko, I1. I1. Jlykpsanenko,
b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxeMbl: «LleHTpBl MPOUCXOXKIEHUS W MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHHi», «3aKOH TOMOJIOTUYECKUX PAIOB B HACIEICTBEHHON HW3MEHUYHBOCTH,
«Metonasr cenexkmmy, «OTnanénnas ruopuausanus», «MyTareHesy.

Jlaboparopnasi padora «/3yueHue cOpPTOB KYJbTYPHBIX PACTEHUA U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHrne METO0B CEJICKIIMN PACTCHUIN».

IIpakTuueckas padora «IIpuBuBKa pacTeHUN.

Jrckypcusi «OCHOBHBIE METOIBI U IOCTHKEHHUS CEJICKIIUU PACTEHHUI U JKUBOTHBIX
(Ha CENEeKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (PepMy, COPTOUCIBITATEIbHBIN y4acTOK, B
TEIJTUYHOE XO35UCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKTHI, UCTIOJIB3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTraHU3MBI, UX XapaKTepucTuka. TpaauiinoHHas OMOTEXHOJIOTUS: XJIeOOeUeHue,
MOJTYYE€HHE KHCJIOMOJOYHBIX MPOAYKTOB, BUHOAEINE. MUKPOOUOTOTUUECKUNA CUHTE3.
OOBEeKTH MUKPOOHMOJIOTHYECKUX TexHoJoTuil. [IponsBoncTBO Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3maHne TEXHOJIOTHMM W MHCTPYMEHTOB 1IE€JICHANIPABICHHOIO WM3MEHEHUS U
KOHCTPYUPOBAHUSI TE€HOMOB C LEJIbIO TOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
coJiepKalnX He BCTPEUAIOIINECs B IPUPOIe OMOCUHTETUIECKUE Ty TH.

Knerounasa wunxenepus. Meroapl KyJIbTypbl KIETOK W TKAHEW PACTEHUM U
KUBOTHBIX. KproOanku. Comatuueckasi rTuOpuIn3aius 1 COMaTHYECKUN IMOpHUOTEHE3.
Hcnonp30BaHne TramioOWIOB B CEIEKUMU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX
anmumern. HMcnonv3zosanue MOHOKIOHAIbHBIX U NOJIUKTIOHANbHBIX AHMUMeEN 8 MeOUuyuHe.
HckyccTBEHHOE  OIUIOAOTBOPEHHUE. PEKOHCTpYKIMS SULEKIETOK W KIOHHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTALUU SIIEp KIETOK. [exHonocuu 0300pO06ieHuUs,
KYIbMUBUPOBAHUA U MUKPOKIOHANLHO20 — PASMHONICEHUS  CENbCKOXO3AUCMBEHHBIX
KYIbmyp.

XpoMOCOMHass M TeHHasd WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHCcTpyupoBanue pexomMOuHanTHeIXx JIHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTHKEHUs U NEPCHEKTUBBI XPOMOCOMHOW U T€HHOW MHKEHEPUHU. DKOJIOTUUYECKUE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHUH.

MenunuHckue OuorexHosnoruu. IloctreHomHas uudpoBas memaununa. [11[P-
TMarHocTuka. MeTaboJOMHBINA aHAIIU3, TEHOIEHTPUYECKUI aHaIu3 POTeoMa YeI0BEKa
JUISL OLIEHKU COCTOSIHUSL €T0 340pOBbi. VCIOMb30BaHME CTBOJOBBIX KIIETOK. TapreTHas
Tepanus paka. 3D-Ouommkenepuss st pa3paOOTKU  (PyHIAMEHTAIBHBIX OCHOB
MEIULIUHCKUX TEXHOJOTHM, CO3/IaHHUSl KOMIUIEKCHBIX TKAHEN COYETAHWEM TEXHOJIOTHU



TpéXMepHOro  OWOMpUHTMHTa W cKapdomauHra g pemeHus  3a1ad
MEPCOHANTU3UPOBAHHON MEULINHBI.

Coznanne BEKTOPHBIX BAaKIMH C LIETBI0 0OecrieueHns: KOMOMHUPOBAHHOM 3alllUThI
oT BO30yauTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIIMX OCO0OO0 OIMACHbBIE
3a00JIeBaHNUs YEeIIOBEKA U )KUBOTHBIX.

JdemoHcTpauumn

Tabmuubr u cxembl: «Vcnonb30BaHME MHUKPOOPTAHU3MOB B IMPOMBIIUICHHOM
pPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «['eHHas HHXKEHEPUS».

JlaboparopHnasi pa6ora «/3yueHue oObeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyyeHne MOJTOYHOKUCIBIX TPOAYKTOBY.

JKekypeuss  «buorexHoONOrMs < —  BaXHEWINAas ~ NPOU3BOAUTENBHAs — CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE IIPOU3BOCTBO).

11 KUIACC

Tema 1. 3apoxkaeHnne u pa3BUTHE 3BOJIOIHOHHBIX NPEACTABICHUN B 0HOJIOTHH

OpomonnonHasa teopust Y. JlapsuHa. [Ipennocbuikyn BOSHUKHOBEHUS TapBUHU3MA.
KuszHp 1 HayuyHas nearenbHOCTh Y. JlapBuHAa.

JIBrkyue cuibl 3BoJioIMK BHUIIOB 1o Y. JlapBuUHY (BbICOKass MHTEHCUBHOCTD
Pa3MHOXEHHUSI OPTaHU3MOB, HACJIEICTBEHHASI U3MEHYUBOCTH, 00ph0a 3a CyIIeCTBOBAHHUE,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cuntetnueckoil teopun spoonuu (CTD). HelitpanbHas Teopus
sBoNtOLMU. COBpEMEHHAsI IBOJIIOIIMOHHAS. OMOJIOTHS. 3HAYEHUE IBOIIOLIMOHHON TEOPUU
B (hopMUPOBaHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, K. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse,
Y. Jlapsun, C. C. UerBepukos, U. U. lImansraysen, k. Xonaenn, . K. benses.

Tabmumer 1 cxembl: «Cucrema xuBoi npuponasl (mo K. Jlunuer)», «JlectHuia
XKUBbIX cymiecTB (mo Jlamapky)», «Mexanusm (GopMupoBaHUS TPUCTIOCOOJTICHUN Yy
pactennii u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema mapiipyrta myTemectBus Y.
HapsBuna», «Haxoaku Y. HapBuna», «@opmbl 60pb0BI 3a cyiiecTBoBaHuE», «Iloposs
ronyoeit», «MHoroobpasue KyJIbTypHBIX (opMm KamycTb», «llopoabl aoMamHux
KUBOTHBIX», «Cxema oOpa3zoBanus HOBbIX BuI0B (mo Y. Jlapuny)», «Cxema
COOTHOILICHHS JBUXKYIIMX CUJ 3BOIONUN», «OCHOBHBIE TOJIOKEHUSI CHUHTETUYECKOU
TEOPHUH IBOITIOLIUN.

Tema 2. MUKpPO03BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsiuus Kak »ieMEHTapHas eAuHuUA SBOJOINUU. COBpPEMEHHBIE METO[IbI
OLIEHKH T€HETUYECKOT0 pa3HOOOpasus U CTPYKTyphl oy isiiuii. I3meHnenue renodona



NOMYJSIIMM  KaK JJIEMEHTApHOE SBOJIOIMOHHOE SIBIICHHE. 3aKOH TEHETHYECKOIrO
paBHoBecus [x. Xapau, B. BaitnGepra.

DnemMeHTapHbIe (PaKTOPHI (IBMXKYILIME CUJIBI) SBOMIONMH. MyTaIlMOHHBIN TpoIIEeCC.
KomOunatuBHass wu3MeHUMBOCTH. [[peiidp reHOB — ciydaiiHble HEHANpaBJICHHBIE
U3MEHEHHUS 4YacToT ajuiesnied B mnomymsaiusax. Oddext ocHoBatens. Ipgexm
oymuliounozo eopaviuika. CHUdCeHUue 2eHemuyecKko2o pasHooopaszus: NpUYUHbl U
creocmeus. llposenenue s3¢ppexma Opeiigha 2eno8 8 OONLUWUX U MATLIX NONYIAYUSIX.

Murpamuu.  W3omsmust  nmomyssinuii:  reorpaduueckas  (IpOCTpaHCTBEHHAs),
OuoJiorudeckas (pernpoayKTHBHAs).

EcrectBennbiii  otbop — HampaBasoomui - ¢dakTop  dBOIONHH.  DOpMBI
€CTECTBEHHOTO otOopa: JBHKYILNN, CTaOMIIM3UPYIOILINMA, pa3pbIBAIOIIUI

(mm3pyntuBHbIi). I[lomoBoil oTOOp. BO3HMKHOBEHHME W HBOJIOLUS  COIMAIBHOIO
MTOBEJICHUS )KUBOTHBIX.

[IpucnocoOAEHHOCT, ~ OPraHM3MOB  KaK  pe3yjibTaT  MHUKPOIBOIIOLUU.
Bo3HuKkHOBEHHE NpUCIIOCOONEHUH y OpraHu3MoB. ApoMop@o3bl M HAMOATANTALUU.
[Ipumepsl npucnocoOIeHUN y OpraHu3MOB: Mopdojoruyeckue, (QpU3NOIOrHYECKUE,
OnoxuMuyeckue, nopegaeHueckue. OTHOCUTENbHOCTh MPUCIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero «kpurepum U cTpykTypa. BuagooOpa3oBaHue Kak —pe3yJsbTaT
MUKpO3BOIOIMH. M30msmus — kinroueBoit gpaktop BupooOpazoBanus. [lytu u cocoOsl
BHU1000pa30BaHMUS: aJIONaTPUUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(?KOIOTHYECKOE), «KMTHOBEHHOEY (TMOJUIIoNan3anus, Tudbpuausanus). JauTenbHoCcTh
SBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl (HOpMHUPOBAHUS OMOJIOTMIECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OMOJIOTMU B pa3palOTKe HAyYHBIX METOJOB COXpPaHEHHS
OouopazHooOpazusi. MUKPOIBOMIONUS W KODBOJIOIHUS TApa3uTOB W HX XO3SEB.
Mexanu3mbl (POPMUPOBAHUS YCTOMUUBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPBHOBI € HEM.

JdeMoHcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabnuupl 1 cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «llomysiunoHHas CTpyKTypa
BUna», «Cxema mposiBIeHusi 3akoHa Xapau—BaitnOepra», «J/IBmwxkymime cuibl
ABONIOLUNY»,  «IKOJOTMYECKas  M3OJSUS  TMOMyJSIUi  ceBaHCKOM  dopenmn»,
«l"eorpaduueckast M3ONSIUS JTUCTBEHHUIIBI CHOMPCKOW M JIMCTBEHHUIIBI JTaypPCKOI»,
«lomynsIMOHHBIC BOJIHBI YWCICHHOCTH XHWIIHUKOB H XKepTB», «Cxema eicTBUs
€CTEeCTBEHHOTO 0TOOpa», «Dopmbl 0OpHOBI 3a cyllecTBOBaHHUEY», «MHIYyCTpUaTbHBIN
MenaHu3m», «KuBble uckomnaembiey, «llokpoBHUTENbCTBEHHAs OKpacKa >KHWBOTHBIXY,
«IIpenynpexnaromas OKpacka IKUBOTHBIX», «®DU3MOIOTHYECKUE  aJlalTalumy,
«IIpucmocobIeHHOCTh OPTaHU3MOB 1 €€ OTHOCUTEIBHOCTEY, «Kputepuu Buma», « Bumbi-
nBoiiHukn», «CTpykTypa Buma B mnpupoae», «CnocoObl BHI000pa30BaHUSY,
«l"eorpaduueckoe BUIO0OOpa3zoBaHME TPEX BUIOB JIAHJBIIICH», «DKOJIOTHYECKOE



BU000pa3oBanne BUIOB cuHUL, «llomummouasl pactrenuity, «KamycTHO-penedHbIi
ruopuI.

OO6opynoBaHue: repdapul pacTEHUM, KOJUIEKIIMM HACEKOMBIX, Yyuyeja MOTHUI] U
3BEpeil ¢ mpuMepamu pazu4HbIX MPUCIOCOOJIEHUHN, dyuyerna NTUI[ U 3Beped pa3HbIX
BUJIOB, repOapuu pacTeHUH OJM3KUX BUAOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

JladopaTropHasi pa6ora «BpIsBIIeHHE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUAY.

Jladoparopnasi padora «lIpucrmocoOneHuss OpraHU3MOB U WX OTHOCHUTEIbHAS
11E1€CO00Pa3HOCTDY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(OJIOTUIECKOMY KPUTEPUION.

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Meroabl u3ydeHHs] Makpol3BOMOLMHU. [laleoHTOIOTMYECKHE METOAbl M3YUYECHHS
sBosonuu. [lepexoansie (opmbl U (HUITOTEHETUYECKHE PSABI OPTaHU3MOB.

buoreorpaduyeckue mMeTopl n3ydeHus sBomonuu. CpaBHeHue Giopsl U (hayHbI
MaTEpUKOB M OCTpOBOB. buoreorpadpuueckue obmactu 3emiuu. Bunsl-sHaemMuku u
PEUKTHI.

OMOpHOJIOTHYECKME M CPaBHUTEIBLHO-MOP(OJIOTrHYECKUE METOJbl H3yYEHHS
ABONIIOLMU. ['€HeTHYeCKHMe MEeXaHU3Mbl HBOJIIOLMU OHTOI€HE3a M  MOSBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTUYHBIE OpraHbl. PyuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKIE, ONOXUMUYECKUE U MAaTEMaTHYECKUE
METOAbl M3y4YeHHs BBOJMOUMHU. ['OoMosnormuHble TeHbl. COBpEMEHHBbIE METObI
MOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTallUH U 3BOJIFOLMSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBWIIa) JBOJIOUMH. [lpunyun cmenvl GyHKYUIL.
HeobOpatumocTs »sBomtONMU. ApjanTuBHas paguaius. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOIUH.

JlemoHcTpanumn

IToptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromiep, 3. ['ekkenb.

Tabmuubr u cxembl: «DOUIOTEHETUYECKUN DS  JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yOsle sieprl», «Creronedanb», «Puanopute, «CeMeHHbIE TATOPOTHUKNY,
«buoreorpaduueckue 30HbI 3eMiny», «Jlpeiid KOHTUHEHTOBY, « PenukThy, «HauanbHbie
CTaAuu SMOPUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «['OMOJOTHMYHbBIE U
aHAJIOTUYHBIC OpraHby, «PyauMeHTh», «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W muMmaH3e», «[JaBHble — HampaBieHUss  dBodonun», «OOmume
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHue: KOJUICKIIMHM, TepOapuu, MYJSDKA HMCKOMAEMbIX  OCTaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTHYHBIX, PYJUMEHTAapPHBIX OpPraHoOB U
aTaBU3MOB, KOJJIEKIIUU HACEKOMBIX.

Tema 4. IIponcxo:kaeHue U pa3BUTHE )KU3HH HA 3emJie



HayuHble runoTes3sl MPOUCXOKACHUS )KU3HU Ha 3emiie. AOMOTeHe3 U NaHCIEPMMUSL.
JloHay4yHbIE TPEACTABICHUS O 3apOXKICHHHM JKU3HM (KpeaunoHusMm). [umnoresa
MMOCTOSITHHOTO CaMO3apOXKAEHUsI KWU3HU U €€ onpoBepxkeHue onbitamu D. Pemgu, JL
Cnannannanu, JI. [Tactepa. [Iporcxoxaenue >Ku3HA U aCTPOOHOIIOTHS.

OcHOBHBIE ATanbl HeOpraHuyeckou sBosonuu. [lmanerapnas (reojoruyeckas)
ABOJIONMS. XUMHUUYECKasl SBOJIONMS. AOMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB U3
Heopranmdeckux. Omeir C. Mmmnepa u I'. IOpu. OOpazoBaHue mOJIMMEpPOB U3
moHomepoB. KoanepBarnas runoreza A. M. Onapuna, runore3a nepBUYHOr0O OyIbOHA
JIx. XonnaeiHa, reHeTudeckas runotesa I'. Mémnepa. Puboszumser (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hcropusa 3emumn m Metonpl €€ m3ydeHus. Vckormaemble OpraHMYeCKHUE OCTATKH.
['eoxpononoruss u e€ wmeroabl. OTHOcHUTENbHAass MW a0CONIOTHAsE T'€OXPOHOJOTHS.
I'eoxpoHoIOrnyecKkas 1mKasa: 30Hbl, dpbl, IIEPUOJBI, JIIOXU.

HauvanbpHble 3Tanbel opraHrudeckor 3BOJONMU. llosBIEeHHME M 3BOMIOLUS NEPBBIX
KJIETOK. DBOJIIOLMS MeTaboau3Ma. Bo3HMKHOBEHHE MEepBbIX dKocucTeM. COBpEMEHHbBIE
MUKpPOOHBIE OMOIIEHKH KaK aHAJIOr NEepBBIX Ha 3emie cooluiectB. CTPOMATONMTHI.
[IpoxaprOThI U 3YKapHOTBHL.

[Ipoucxoxnenne dSykapuoT (CUMOUOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTallbl YBOJIIOINUU BbICHIUX pacTeHUud. OCHOBHBIE apoMOP(PO3bI
pacrenuid. Beixon pacrenuid Ha cyury. [losiBiieHMe ciOpOBBIX paCTEHUM U 3aBOCBaHUE
uMH cyimn. CemeHHble pacTeHus. [Iporcxox1eHne HBETKOBBIX PACTEHUIA.

OcHOBHbIE 3Tambl 3BOJIOLIUM KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benackas gayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX THUIIOB.
ITepBbie  xopmoBbie KUBOTHbIE. JKWU3HB B BOAE. OBOJIONUA [O3BOHOYHBIX.
[Ipoucxoxnenne ambudbuit n pentwimii. [IpoucxoxaeHne MICKOMUTAIOMINX U TITHII.
[Tpunuun xmroyeBoro apomopdoza. OcBoeHue Oecro3BOHOYHBIMU M MO3BOHOYHBIMU
KUBOTHBIMH CYIIIH.

Pa3Butue xu3HM Ha 3emiie 1O 3paM M NEpUOJaM: apXeH, MPOTEPO30M, MaNeo30H,
Me3030i, KalHO030il. OO0Ias XapakTepucTUKa KIuMaTa U Ie0JIOTHYECKUX MPOIECCOB.
[TosiBiieHHe W pacUBET XapaKTEpPHBIX OPraHU3MOB. YTJIE€0Opa3OBaHUE: €r0 YCJIOBUS U
BJIMSTHUE Ha Ta30BbIA COCTaB aTMOC(EpHI.

MaccoBble BbIMUpaHUS — 3KOJIOTMYECKHE KPHU3HUCHl mpouuioro. IIpuumHbel 1
CIEACTBUS MAacCOBBIX BbIMHUpaHUW. COBPEMEHHBIM 3KOJOTHYECKUM KPHU3HUC, €T0
ocobennoctu. [Ipobiema coxpaneHus: OmopazHoodpas3us Ha 3emiie.

CoBpeMeHHass CHUCTeMa OpraHuyeckoro wwupa. l[lpuHIHNB KIaccupuKaumu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu



[ToptpeTtsi: @. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. . OnapuHs,
Jlx. Xongneiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuipl u cxemsbl: «Cxema ombita @. Pean», «Cxema ombita JI. Ilactepa mo
U3YUYEHHIO CaMO3apOoXKIeHUs )ku3Hm», «Cxema onbita C. Musuiepa, I'. FOpw», «3Otamnsl
HEOPraHWUYECKON 3BOJIIOIMNY», «['eoxpoHosornueckas mkana», «HadanpHble 3Tambl
OpraHu4ecKkoil 3Bomonun», «Cxema oOpa3oBaHHs 3YKapHOT NYyTEM CHUMOHOIEHE3a»,
«Cucrema xuBoil mnpuponab», «CrpoeHune BHpyca», «ApOMOP(PO3bl pPacCTEHUN»,
«Punnopute»y, «OOHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCINY,
«Mxn», «llanopotHukm», «l'onocemenHble pacTeHus», «Oprasbl BETKOBBIX
pacteHui», «CxeMa pa3BUTHS JKUBOTHOIO MHpPa», «ApoMOp(hO3bl >KUBOTHBIX,
«IIpocrerimmey, «Kumeunonomoctusie», «llmockue dyepBm», «HIEHUCTOHOTHEY,
«PpI10B», «3emHOBOMHBIEY, «lIpecMmbikatonuecs», «lItunpy, «MiekonuTarmue,
«Pa3BuTne XU3HU B apXemcKou spe», «Pa3BUTHE XKU3HU B IPOTEPO3OUCKOU 3pey,
«Pa3BuTHe XU3HUM B NAJCO30UCKOU 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU 3pey,
«Pa3BuTne XHU3HM B KaWHO30MCKOU 3pe», «COBpEMEHHAs CHUCTEMA OPraHUYEeCKOro
MHUPay.

OO6opynoBaHue: repOapuu pacCTEHUN Pa3IMYHbBIX OTJEIOB, KOJUICKIIUA HACEKOMBIX,
BJI&YKHBIE TIpenapaThl KWBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIIMH HWIJIOKOXKUX,
CKEJIEThI I03BOHOYHBIX KMBOTHBIX, UyUesa MTHULl U 3BEPEH, KOJUIEKIIUH OKaMEHEIIOCTEN,
MOJIE3HBIX UCKOMAEMBbIX, MYJISIKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryansHas 1aboparopHas padora «Moaenrposanue onsitoB Muiepa—tOpu
M0 W3Y4YEHUI0 aOMOTE€HHOTO CHHTE3a OPraHWYEeCKUX COCAMHEHHM B TMEPBUYHOMN
atMocdepe.

JlabGopaTopHas padora «l/3ydyeHue U ONMUCcaHWE UCKOIMAEMbIX OCTATKOB APEBHUX
OPTaHU3MOB).

IIpakTuyeckas padora «/3yueHre ocOOCHHOCTEH CTPOEHUs PACTEHHM pa3HBIX
OTAEIIOBY.

IIpakTuyeckas padora «l3yueHne OCOOEHHOCTEHW CTPOCHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHune 4ejioBeKa — AaHTPOINOIeHe3

Paznensl 1 3anaun aHTpONOJOTrUU. METOIbl AHTPOMOJIOTHH.

CraHoBieHUE TPEACTABICHUNA O MPOUCXOXKICHUM 4YeJoBeKa. Pelnruo3Hbie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUH.

CxoncTBO 4enoBeKa € JKMBOTHBIMM. (CHCTEMATHUYECKOE TMOJIOXKEHHUE 4YEIIOBEKA.
CBugeTensCcTBa CXOJCTBA YEJIOBEKA C KUBOTHBIMH: CPABHUTEIHLHO-MOP(OJIOTHIYECKUE,
AMOpHOJIOTHYECKUE, PU3UOTIOT0-ONOXUMHUYECKUE, TToBeAeHYeCKrne. OTINYMs YeloBeKa
OT KUBOTHBIX. [IpsSIMOX0KIeHHE U KOMIUIEKC CBS3aHHBIX C HUM IpPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOU CUTHAJIBHOM CUCTEMBI.



JBmkyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrHMYecKHe, COIUANbHBIE.
CooTHomieHrne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE cCTaauu aHTpornoreHeza. PaHHHME uYenoBekooOpa3Hble O0€3bsHBI
(IPOKOHCYJIBI) U paHHUE TOHTHABI — OOIIME MPEJKH YeIOBEKOOOpa3HBIX 00€3bsSIH U
JMOJel. ABCTpPAJONUTEKH — JBYHOTME NPEIKH JIroaei. UeloBeK yMelblil, NepBbIe
M3TOTOBJICHHSI OpyIud TpyZAa. YeloBeK NpsIMOXOISAIIMKA W IEPBBIM BBIXOX JIFOAECH 3a
npenensl Adpuku. YenoBek renaenbOeprckuii — oOmMUN MpeoK HEeaHJepTaIbCKOTO
YeJIOBEKA U YEJIOBEKA pa3yMHOr0. UeloBek HeaH1epTAIbCKUI KaK BUJL JIFOAEH XOJI0THOTO
KJIuMara. YeaoBeK pa3yMHBIM COBPEMEHHOI'O THIIA, JIEHHCOBCKUHI YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIIOLMSI COBPEMEHHOIO 4YelloBeKa. EcTecTBEHHBI OTOOpP B MOMYJISLUAX
yesoBeka. MyTalMoHHbIN Tporecc U nonmuMopdusm. [lonyasunoHHbIE BONHBI, ped
T€HOB, MUTpalus U «3(P(HEKT OCHOBATENSH B MOIMYJISILUIX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacbl. llomstue o pace. boapmume pacel:  e€BporeougHas
(eBpa3uiickas), aBCTpajlO-HETpOMJIHAsA (SKBAaTOpHAIbHAs), MOHIOJIOMAHAS (a3MaTCKO-
aMepuKaHckas). BpeMs W myTH pacceleHuss uYejoBeKa Mo IuiaHere. EJUHCTBO
yesnoBeueckux pac. HaydHas HecocTosTeNnbHOCTh pacu3Ma. lIprcnocobiieHHOCTh
YeJI0BEKa K pa3HbIM yCJIOBUSIM OKpY»Karolleil cpenbl. BausHue reorpaduyeckoil cpeasl
u peiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexauciuIiMHapHble METObl B (pr3nyeckoi (OMOJIOrMYeCcKOi) aHTPOIOIOTHH.
OBOJIIOLIMOHHASA AaHTPOMNOJIOTHST W TMAJICOAHTPOIOJIOTUSl YEIOBEUECKUX MOIYJISIUH.
buoconuaneHble HCCAEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KOIBOJIOLUU
OMOJIOrMYECKOro U COLMAIBHOIO B UEJIOBEKE.

JdeMoHcTpanuun

[Toptpetst: Y. lapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

Tabmuipl 1 cxembl: «MeToJbl aHTPONOJOTHNY, «['OJIOBHOW MO3T YelOBEKa,
«YenoBekooOpa3Hble 00€3bsiHbDY, «CKeneT 4YeloBeKa U CKEJNeT IIMMIaH3e»,
«PynuMeHTBl M aTaBU3MBD», «/[BHXKyIIMe CHIIBI aHTPONOTEHE3a», «IBOJIOLHUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAIONUTEK», «HenoBeK yMenbIi», «HeI0BEeK MPSAMOXOISAIINI,
«JlenncoBckuii yenoBek» «Heanaeprtanbub», «KpoManboHLBDY, «IIpenkun yeaoBekay,
«JTarnbl 3BOJIOLNHU YEJIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUalbHON KYJIbTYpPHI
MPEAKOB YeNoBeKa, pemnpoaykiuu (Qororpaduu) kapTuH ¢ MHUDOJIOTHIECKUMU U
OMONEHCKUMHU  CIOKETaMHU  MPOUCXOXKACHUS  4yenoBeka, ¢GoTtorpaduu  HaXOAOK
MCKOIIaeMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEeKa, MOJEIb Yepera yejJoBeKa U uepena
IIMMIIAH3€, MOJENb KHUCTH 4YeJIOBEKa W KHUCTH IIMMIIAH3€, MOJEIU Topca MPEAKOB
YeJIOBEKa.

JlabopaTopnas pa6ora «/3yueHue ocoOEHHOCTEN CTPOEHHUsS CKelleTa YellOBeKa,
CBSI3aHHBIX C IPSIMOXO0KICHUEM.



IIpakTHyeckas padora «/I3ydeHue 3K0JI0rMYECKUX aJalTalui YeIOBEKay.

Tema 6. Jxosiormss — Hayka O B3aHMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloeil cpenoi

3apoxkeHue u pa3BuTue 3kosoruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H. A.
CesepiioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauépa. Paznensl u 3agaun skosioruu. CBsizb
HKOJIOTUU C IPYTUMH HayKaMH.

Mertoasl skosioruu. [loneBble HaOMIOAEHUS. OKCIEPUMEHTHI B  AKOJOTHH:
npUpOAHbIE U JabopaTopHbie. MoienupoBaHue B 9KOJI0THU. MOHUTOPUHT OKPY KaroIIe
Cpeabl: JIOKAJIbHBIA, PErHOHATBHBIN U TJI00ATHHBIM.

3HaYeHUE SKOJIOTMYECKUX 3HAHUM JIJIS YEJIOBEKA. JKOJOTHUYECKOE MUPOBO33PEHHE
KaKk OCHOBA CBSI3€d 4YeNoBe4YecTBa ¢ Npupogor. DOpMHpPOBAHHME SKOJIOTHYECKOU
KYJBTYPbI H 3KOJOTUYECKON IPaMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[ToptpeTsr: A. I'ymbGonsar, K. ®@. Pynbse, H. A. Cesepiios, O. I'ekkenb, A. Tenciu,
B. H. Cyxkaués.

Tabmuer m  cxembl: «Pa3mensl skoiorum», «MeToasl skojorum», «Cxema
MOHUTOPUHIA OKPYKAIOLIEH CPEIbD.

JlaboparopHasi padora «/3yuyeHue MEeTo10B SKOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosiornueckre (aKTopbl M 3aKOHOMEpHOCTH uX aeictBus. Kiaccudukanums
AKOJOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmme
3aKOHOMEPHOCTH JCUCTBUSL dKojormyeckux (axktopoB. I[IpaBuno mumaumyma (K.
[Mmpenrens, HO. Jlubux). TonepaHTHOCTb. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnueckue (aktopbel. CBeT Kak 3Kkonoruueckuil axrop. JleicTBUE pa3HBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PACTEHUN U
’KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CUrHaJIbHAS pouib cBeTa. DOTONEpHOAN3M.

Temnepartypa kak sxojorudeckuii phaktop. JleiicTBrue TeMneparypbl Ha OpraHU3MBbI.
[ToMKuIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE M CTEHOTEPMHBIC
OpraHU3MBbl.

Brnaxnocts kak 3konorudeckuid Qakrop. Ilpucnocobnenust pacTeHuil K
nojJepKaHuio BojgHoro Oamanca. Knaccudukanus pacTeHuil 1Mo OTHOLIEHUIO K BOJIE.
[TpucnocoOsaeHust ) KUBOTHBIX K H3MEHEHHUIO BOJTHOTO peXHUMa.

Cpenpl oOWTaHWs OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3AYIIHAs, IIOYBEHHas,
rIIyOMHHAs MOANOYBEHHAsI, BHyTpUOpPraHu3MeHHas. OU3nKo-XUMUYEeCKue 0COOCHHOCTH
cpen obuTaHust opraHnu3MoB. [Iprcnoco6ieHns OpraHu3MoB K JKU3HU B Pa3HbIX cpeax.

buonornueckue put™mel. BHeninue v BHyTpeHHUE pUTMbI. CyTOUHBIE U TOAUYHbBIC
puTMbL. [Iprcnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM U3MEHEHUSIM yCIOBHM JKU3HU.



XKuznennsie dopmbl opranu3mMoB. [lonsarue o xu3zHeHHOW (Gopme. Ku3HEHHBIC
GbopMBI pacTeHW: HepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHUE TPaBHI,
OJHOJICTHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THIPOOWOHTHI, TEOOMOHTHI,
a’poOMoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a *KU3HHU.

buotnueckue ¢aktopsl. Buabpl OnoTHUECKMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XUITHAYECTBO, CUMOMO3 U ero (opmel. [lapasutu3Mm, koomepanus, MYyTyainu3M,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxJieOHN4YeCTBO). HeTpoduueckune B3auMoaeicTBIS
(Tonnueckue, dopuueckue, dadpuueckue). 3HaUeHUEe OMOTUYECKUX B3aMMOACHCTBUMN
JUISL CYIIECTBOBaHUS OPraHU3MOB B cpefe oOuTaHus. [IpuHIMI KOHKYPEHTHOTO
UCKIIFOYEHUSL.

JemoHcTpauun

Tabmuupr u  cxembl: «OKojorudyeckue @akropb», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHE TPYNMbl YKUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpelibl 0OMTaHUsI OPTaHU3MOBY, «bHOTOTHYECKUE PUTMBIY, « KM3HEHHBIC
hopMbI pacTeHu», «KuzHennnie bopMbI KUBOTHBIX), «JKocucrema
IIAPOKOJINCTBEHHOTO JIecay, «JKOCHUCTEMA XBOWHOro Jiecay, «llenmn nutanus,
«XwumnanuectBoy, «I[lapazutuzmy, «Konkypeniusn», «Cumonosy», «KommeHncaamzmy.

OO6opynoBanue: repoapuu paCTEHUA U KUBOTHBIX, TPUCTIOCOOJICHHBIX K BIHSHUIO
Pa3JIMUHBIX HIKOJOTUYECKUX (HaKTOPOB, repdapuul CBETOIIOOMBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOIIOOMBBIC, TEHEIIOOMBBHIE W TEHEBHIHOCIIHUBBIC
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIIMU TEIJIOJIOOMBBIX, 3UMOCTOUKHX,
MOPO30YCTOMUYMBBIX pACTEHUM, Uyd4ena TTUIl W 3Bepel, repbapuu pacTeHUH,
OTHOCAIIUXCS K TUrpoduTam, kcepoduram, Me3opuTam, KOMHATHBIC PACTCHUS JAHHBIX
TPYIII, KOJJIEKIIUN dKUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpeaax, repOdapuu v KOJUICKIIUU
pacTeHM W JKUBOTHBIX, OOJIANAIOUIUX YEpPTaMU MPUCTIOCOOTICHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIIOBUW KU3HU, TepOapuul U KOJUICKIIMM PACTCHHM U KUBOTHBIX
Pa3UYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJIECHCTBUSX.

JlaGopaTopHasi pabdora «BrisiBieHre mpucocoOeHU OpraHUu3MOB K BIIUSHUIO
CBETa».

JlaGopaTopHasi pabdoTra «BrisiBaeHre IPUCTIOCOOJCHU OPraHU3MOB K BIIUSHHIO
TeMIepaTypb.

JlaGopaTopHasi pa6oTa « AHATOMHYECKHE OCOOEHHOCTU PACTCHUHN U3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Iko10rus BUA0B U MOMYJIANMMA

DKOJIOTUUECKHE XapaKTEPUCTUKU Tomyisnun. [lomymnsius kak Owogornyeckas
cuctemMa. Posb HEOMHOPOTHOCTH cpefbl, (U3MYECKUX OaphepoB W OCOOECHHOCTEH
OMoNOrMM BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbI TOMYJISIIHIA.



OcHOBHbBIE TTOKA3aTEIU MOMYJSALMU: YACIEHHOCTh, IIJIOTHOCTh, BO3PACTHASI U IMOJIOBAas
CTPYKTYypa, pOKAAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIHSL.

Dxoyiornyeckas CTpykTypa mnomyjsanuu. OIeHKa YHCICHHOCTH MOMYJISAINH.
JlvHaMuKka nomyJsimuu W €€ peryisuus. BuoTHYecKMid TOTEHIMAT MOIMYJIALUH.
MoaenupoBaHue AWHAMHUKHA MHONyJsiiuu. KpuBbIE pocTa YUCICHHOCTH MOIYJIALUH.
Kpusble BeDKHBaHUS. Perymsius 4ucIeHHOCTH OIS pOJih (PAaKTOPOB, 3aBUCSIIIHX
Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUECKUE cTpaTteruu BuaoB (I- u K-ctparerun).

[Tonsatre 06 sKoorMUecKoi HuIle Buaa. Mecroooutanue. MHOromepHas MOJCIb
skonornyeckor Humu Jx.M. XarumHcoHa. Pa3Mmeppl AKOJOTMYECKOW  HUIIW.
[ToreHnuanbHas U peaIn30BaHHAS HUILIU.

Bun kak cucrema nonmysisinuid. Apeasnsl BUI0B. BUIbI M X JKU3HEHHBIE CTPATETUU.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEICHUA M MUTIpallMid >KUBOTHBIX. bHOJIOTMYECKHEe WMHBa3UHU
Yy KEPOJHBIX BUJIOB.

JlemoHcTpauun

[Toptpert: k. . XaTunHCOH.

Tabmuipt U cXeMbl:  «OKOJIOTUYECKHE  XAPAKTEPUCTUKU  TOMYJISIIIN,
«ITpocTpaHCTBEHHasl CTPYKTypa MOMyJsiuumn», «Bo3pacTHble NMUpamMuIbl MOMYJISLIUN,
«CKOpOCTh 3aceseHHus] MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3Mamun», «Mojaenb
skonornyeckor Humm Jx. M. XatanHcoHay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaboparopHnasi pabora «IIpucnocoOieHus ceMsiH PaCTEHHI K pacCeICHUION.

Tema 9. Iko0rus c000MIECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmiecTBa oprann3mMoB. brorieHos u ero crpykrypa. CBs3u MeX Iy OpraHu3MaMu
B OHOIIEHO3E.

Dxocucrema kak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIIMOHATBHBIE OJIOKU
OpraHu3MOB B JKOCHCTEME: NPOJYIIEHTHI, KOHCYMEHTBI, PeAyleHTHI. Tpoduueckue
ypoBHHU. Tpoduueckue 1enu u cetu. Adnornueckue 0710ku dKkocucTeM. [10UBBI U HITBI B
sKocucTeMax. KpyroBopoT BElIeCTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIC MOKa3aTeM YKOCHUCTeMbl. buomacca u mpoayKuus. IKOJIOTHYECKHUE
MUPaMUJIbI YUCesl, OMOMACChl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBnenusie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. I[lepBuunHble U
BTOPUYHBIE CYKIIECCUM U WX MPUYUHBI. AHTPOTIOTCHHBIC BO3JCHCTBUS HA CYKIIECCHUHU.
KimmakcHoe cooOrectBo. bruopazHoobpaszure v moIHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[Ipupoansie 3KOCUCTEMBL. IJKOocucmemvl 03Ep U pex. IKocucmemvl Mopeu U
OKeano8. Ixocucmemvl MYHOP, J1eCO8, CMmenell, nyCmbitb.



AHTpONOTreHHbIE AKOCHCTEMBI. ArposKkocucTeMa. ArpoieHos3. Paznuuus mexmy
aHTPOTNIOTEHHBIMU M IPUPOTHBIMU IKOCHCTEMAMHU.

VYpboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckast ¢iopa u
¢dayna. CunaHTponuzanus ropojackoil ¢dayHbel. buonormdyeckoe U XO03SMCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOCHCTBHI OPraHU3MOB B
sKocucTeMax. Posib kackaonoeo aghghekma u 6u006-30upuxamopos (Kiouesvlx 6U008) 8
@yHKyuoHuposanuu sxocucmem. IlepeHOC SHEPrMM U BEIIECTB MEXKIY CMEKHBIMU
HKOCHUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJSALUA W IKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JCHCTBUH.

Mexanuzmvl 68030elicmeus 3aepsA3HeHUll pa3HblX MUN08 Ha CcyOOpeaHU3MEeHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJIOSUYECKO20
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  6030elicmeus.  MeTofonorus  MOHUTOpPUHTA
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX 3KOCUCTEM.

JlemoHcTpauun

[Toptpert: A. JIx. Tencnn.

Tabmuupl n cxeMbl: «CTpyKTypa OMOIIEHO3a», « DKOCUCTEMA IIUPOKOJIMCTBEHHOTO
necay, «JKOCHCTeMa XBOWHOTO jeca», «DYyHKIIMOHAIbHbIE TPYIIbI OPraHU3MOB B
skocucteMme», «Kpyrosopor BemiectB B akocucteme», «Llenu nuranusa (mactOumiHas,
AeTpUTHas)», «DKOJOTMYEeCKas MHpaMuia 4Yucen», «IKOJOTUYecKas MHUpaMua
ouomaccel», «JKojoruueckas nupamuga odHeprum», «OOpasoBaHue 0oJ0TaY,
«IlepBuunast cykueccusi», «BoccTaHoBieHHe Jjeca Mocie Moxapay, «IKOCHUCTeMa
o3epa», «ArpoueHos3», «KpyroBopor BemecTB M IMOTOK SHEPrHMH B arpoLEHO3e»,
«IIpumepsl ypOOIKOCUCTEM.

OOGopynoBaHue: repdapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yyueja MNTHUI] U
3Bepei, repOapuu KyJIbTYpHBIX M JUKOPACTYIIMX PACTCHMI, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyeHue u onvcanue ypO03KOCUCTEMBDY.

JlaGopaTtopnasi pabGora «V3ydeHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJIGHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYpCHs «DKCKYpCHs B THITMYHBIN OMoreoneHo3 (B 1yOpaBy, Oepe3HsIK, EJIbHUK,
Ha CYXOJIOJIbHBIN UJIM IOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKypcusi «DKCKypcUsT B arpo’KocucTeMy (Ha TOJ€ WIM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocpepa — oOmennmanerapHas o0osouka 3emMiu, TAE CYIIECTBYET WIHU
CyIlleCTBOBaJIa >KW3Hb. PazBuTue mpeacraBieHuii o Ouocdepe B Tpymax I. 3rocca.
Yuenue B. U. Bepuaackoro o 6mochepe. Obmactu 6uochepst u e€ cocras. XKuBoe
BeIeCTBO Ouochepsl U ero PyHKIIHH.



3aKOHOMEPHOCTH cyliecTBoBaHUA Ouocdeprl. OcobeHHOCTH Ouocdepsl Kak
rnobanpHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTs
BEIIECTB U OMOreOXMMHUYECKHUE IHMKIBI (yriaepoaa, a3oTa). PUTMHUHOCTD SIBIECHUI B
ouocdepe.

3oHansHOCTh OHOchephl. [lonstre o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHIpA,
XBOIHBIE JIeCa, CMEIIAHHBIE U IIMPOKOJIMCTBEHHBIE JIeca, CTENU, CaBaHHBI, ITYCTHIHH,
TPOIUYECKHUE Jieca, BRICOKOTOPhs. Kiumar, pacTUTENbHBIN U KUBOTHBIM MUpP OMOMOB
CYIIIH.

CtpykTypa ¥ (PyHKIMS >KHMBBIX CHUCTEM, OLIEHKa WX PECYpCHOTO MOTEHIMajga U
ouochepHbIX QYHKIIHM.

JemoHcTpauun

[Toptpetsr: B. 1. Bepnanckuii, J. 3rocc.

Tabmumsr u cxemsl: «l'eoctepst 3emnm», «Kpyrosopor azora B mIpupome»,
«Kpyrosopor yrnepoma B mnpupone», «KpyroBopor kuciopoma B IIPUPOIE»,
«KpyroBopoT Boabl B npupone», «OcHOBHbIE OMOMBI cymn», «Kimmmarnueckue nosica
3emum», «Tynapa», «Taira», «Cwmemanubld nec», «lIIMpOKONIMCTBEHHBIN JECY,
«Crenby, «CaBannay, «llycteiHs», « Tpornueckuil jgecy.

O6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpy:xaI0mIasi cpeaa

DKOJIOTUYECKHE KPU3HUCHI U MX NMpUUYMHBI. Bo3zelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3yIIHOM cpeabl. OXpaHa BO3Ayxa. 3arpsi3HEHHE BOJIHOM cpenibl. OxpaHa
BOJHBIX pecypcoB. Paspymenue nmouBbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.

AHTpPOINIOT€HHOE BO3JCHCTBUE HAa PACTUTEIbHBIA W JKMUBOTHBIM Mup. Oxpana
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLIUIIBI OXpaHbl TpupoAbl. KpacHbie
kHUru. Ocobo oxpansiemble npupoausie Tepputopun (OOIIT). boranuueckue caapl u
300JIOTMYECKUE TTApKU.

OCHOBHBIE TNPHUHLMIIBI yYCTOWYMBOIO PA3BUTHS 4YEJIOBEYECTBA W  IMPUPOJBI.
PannonansHO€ MPUPOIONOJIB30BAHUE U COXpaHEHUE OMOJOTHYECKOro Pa3zHO0Opaszus
3emiu. OO01IMe 3aKOHOMEPHOCTHU TJI00ATBHBIX KOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3UCA U €r0 BEPOSITHBIC MOCIE/ICTBUS.

Pa3BuTre METO0OB MOHHUTOPHHIA Pa3BUTHUS OINACHBIX TEXHOIE€HHBIX MPOLECCOB.
Cucmemmbie ucciedoganus nepexooa K pecypcocbepezaroujeti U KOHKYPEHmMoCnoCcoOHol
oHepeemuxe. buonocuueckoe  pasznoobpazue u  6uopecypcvl. Hayuonanvnuie
ungopmayuonHvle cucmemul, obecneuusaowue 00Cmyn K UHGopmayuu no coCmosaHuIo
omoenbHuIX 6008 u dxocucmem. OCHOBbI IKOpeaAdOUNUMAYUU IKOCUCTEM U CHOCOO08
O0pvObL ¢ buOnoBpedcoenusmMU. Pexoncmpykyus MopcKux u Ha3eMHbIX 9KOCUCTNEM.

JemoHcTpanumn



Tabmumpl u cxembl: «3arpsisHeHue aTMocdepsl», «3arpszHeHue Tuapochepsn»,
«3arpsizHeHue mouBbDy, «llapHukoBbiii 3¢ dexT», «Ocobo oxpaHsieMble MPUPOTHBIC
TEPPUTOPUN», «MOIenH yIpaBIsIeMOro MUpa.

Oo6opynoBanue: ¢ororpaduu OXpaHSEMbIX PacCTEHUH M >KMBOTHBIX KpacHoil KHUTH
Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBianBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOEHUS 00YUYaIOIUMHUCS
porpamMMm CpelHero o0mero oOpa3oBaHUsA: JUYHOCTHBIE, METANpeJIMETHbIE U
MpeMETHBIE.

B cTpykType JNMYHOCTHBIX pPE3YyJbTATOB OCBOCHHUSI MPOTPAMMBI 1O OHOJIOTHH
BBIJICTICHBI CJICAYIONIUE COCTABJISIIOIIME: OCO3HAHUE OOYYAOIIUMUCSI POCCUICKON
IrPAXXIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU H
CaMOOTIPEICIICHUIO, Haiuyue momueayuu K oOy4EHHUIO OWOJIOTHH, yeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIECHUM JTUYHOCTH HA OCHOBE KIIOYEBBIX ILIEHHOCTEH H
HCTOPUYECKUX TpagulMid pa3BUTUA OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocodoHocms 00y4aroNUXCcsi pyKOBOJCTBOBATHCS B CBOEH NEATENLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHU, MPUCYIIUMH CHUCTEME OHOJOTHYECKOTO 00pa3oBaHUs,
Hanudue npasoco3HAaHusi dKOJOTUYECKON KYJIbTYPBI, CHOCOOHOCMU CMABUMb TETN U
CTPOUTH KU3HCHHBIC TJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MPOTpaMMbl MO OMOJIOTHU JOCTUTAOTCS B
€IMHCTBE Y4eOHOMN U BOCTIMTATEIILHOM JIEATEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUHCKUMHU COLUMOKYJIbTYPHBIMU, HMCTOPUYECKUMH H JyXOBHO-HPABCTBEHHBIMU
IICHHOCTSIMU, TIPUHATBIMU B OOIIECTBE MpaBUJIaMU M HOPMAMH TIOBEJCHUS W
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOBOCIIUTAHUS M CAMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3UIIMU JTUYHOCTH, MAaTPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY,
YeJIOBEKYy TpyJa M CTapiieMy TIOKOJEHUIO0, B3aUMHOTO YBaXEHHUS, OEpPEKHOTO
OTHOILICHUS] K KYJbTYPHOMY HACIEIUIO M TPAJULUSIM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepaunu, NpUpoOAE U OKPYKAKOLIEH Cpele.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHOro mnpeaMera «buosorus» mTOMKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIINN, TO3UTUBHBIX BHYTPEHHHUX YOCKICHHM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrOo OOIIeCTBa, pacUIMpPEeHUE >KWU3HEHHOIO OIbITa W OIbITa
NEATENIbHOCTH B MPOLIECCE PEANM3AUUA OCHOBHBIX HAIPABICHUN BOCHUTATEIbHOU
NEATEIbHOCTH, B TOM YHUCJIEC B YACTHU:

1) rpa:ka1aHCcKOTo BOCITUTAHUSI:



c(hOPMHUPOBAHHOCTh TPAKIAHCKONH TO3UIMK OOYYaroMIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, YBAXKECHHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESITEIBHOCTH TP CO3JAaHUU YUEOHBIX
MIPOCKTOB, PEIICHUM YUCOHBIX M MTO3HABATEIBHBIX 33/1a4, BHIMIOJTHEHUN OMOJIOTHICCKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACNISTh COOCTBEHHYIO MO3HUIIMIO IO OTHOUIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBaTh B CBOUX JEHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUSL JIIOJIEH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOLIECCE COBMECTHOI'O BBHIMOJHEHUSI YUCOHBIX,
MO3HABATEIbHBIX U UCCJIEAOBATEIILCKUX 33J1a4, YBAKUTEILHOIO OTHOIIEHUS K MHEHUIO
OTNIMOHEHTOB MPHU 00CYKJIEHUU CIIOPHBIX BOMIPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU NESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPaKJaHCKOW HICHTUYHOCTH, NaTPUOTHU3MA,
YBAXKEHUS K CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoON, ropaocTu 3a
CBOM Kpal, CBOW PoauHy, CBOW S3bIK M KyJbTYpy, MNpPOLLIOE W HACTOSIIECE
MHOTOHAIlMOHaJbHOI0 Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHHE K MNPUPOJHOMY HACIEAUI0 W TNaMITHUKAM MPHUPOJBI,
NOCTHXKEHUAM Poccnu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIEHWE W PAa3BUTHE
OMOJIOTHH, TIOHUMaHUS 3HAYCHUs OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)KeHHI0O M 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHWE K CBOUM POJIMTEISIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEHM CEMEWHOM XU3HU B COOTBETCTBUU C TPAAUIHSAMU
HapoaoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYash OSCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOUIECTBEHHBIX OTHOLLEHU;

IMOHUMaHHUE AMOLIMOHAJILHOTO BO3JEHCTBUA JKUBOW TPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPOKEHHIO B pPa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IPOSBIIATH KAYECTBA TBOPUYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnUTaHHMA, (GOpMUPOBAHHUA KYJBTYPbI 310POBbA H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

NOHMMaHUE U peaau3alus 310pOoBOro M 0e30macHoro odpasa >KU3HU (30pOBOE
OUTaHUE, COOJIIOJICHUE TUTMEHWYECKUX IPaBUJI U HOPM, COAJIaHCUPOBAHHBIM PEKUM
3aHATUN U OTIbIXA, PETyJIsipHas GU3NYECKasi aKTUBHOCTh), OEPEIKHOT0, OTBETCTBEHHOI'O
M KOMIETEHTHOTO OTHOUIEHUS K COOCTBEHHOMY (DU3MUYECKOMY M TIICUXHYECKOMY
3J10pPOBBIO;

NOHMMaHUE LIEHHOCTU MPaBWJI MHAMBHUIYAJIbHOTO M KOJUJIEKTUBHOTO 0€30I1acHOTrO
IIOBEJCHUS B CUTYyalUAX, YTPOXKAKOLIIUX 310POBBIO U KU3HU JTHOJEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATUS BPEAHBIX NpPUBBIYEK (YHOTpEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;

FOTOBHOCTb K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAJIBHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh HWHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSTH TAKYIO S TEIbHOCTD;

UHTEpeC K pa3iuyHbiM cdepaMm NpodecCUOHATbHON NEATENbHOCTH, yMEHHE
CoBepIIaTh OCO3HAHHBIN BBIOOP OymyIel nmpodeccuu U pean30BbIBaTH COOCTBEHHBIC
KU3HECHHBIC TUUIaHbL;

TOTOBHOCTBh M CLIOCOOHOCTH K 00pa30BAHMIO U CaMOOOPa30BaHUIO HA MPOTHKEHUU
BCEM KU3HU,

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOIE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyILIECTBOBAHUS,

NOBBIIICHUE YPOBHS  OJKOJOTMYECKOM  KYJbTYpbl: TNPUOOpPETEHHE  OIbITa
MJIAHUPOBAHMSI TTOCTYNKOB M OLIEHKH HMX BO3MOKHBIX MOCIEICTBUN JJIsi OKpYyKarouen
Cpelbl;

OCO3HaHUE IN100aTbHOT0 XapaKTepa 3KOJIOTHYECKUX MPOOIIEM U ITyTeH UX pEeIICHHUS;

CIIOCOOHOCTH MCIOJIb30BaTh MPUOOpETaEMbIe MPU W3YUYEHUU OWOJIOTHM 3HAHUS U
YMEHUS MPU PELICHUU MPOOJIEM, CBA3AHHBIX C PAllMOHAIBHBIM MPUPOIONOIE30BAaHUEM
(cobmoieHne TpaBWJI TOBEACHUS B TMPUPOJE, HAMpPaBICHHbIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);



AKTMBHOE HENPUATUE NEUCTBUN, NPHUHOCIIIMX BpEI OKPYXAIOIIEH NPUPOIHOU
cpele, yYMEHHE MPOTHO3MPOBATH HEOJIArONPHUSATHBIE 3KOJIOTMYECKUE MOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIMYHAE PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJBTYpHI,
OINbITA JEATEIBHOCTH 3KOJOTMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B NO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAJIBHON MPAKTUKE, TOTOBHOCTU K
YYacCTHIO B IPAKTHYECKOMN AEATEIBHOCTU IKOJIOTMYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAayKd M OOIIECTBEHHOM IpPaKTUKHU, OCHOBAHHOIO HA JUAJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM W YHTATENBCKOW KyJIBTYpbl KakK CpEICTBa
B3aUMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;

NOHMMaHuEe cHnenupukd OHOJOTMM KaK HayKd, OCO3HaHMs €€ pojiu B
(GOpMHpPOBAaHUM PAUMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO
MpEACTABICHUS 00 OKPYkKAIOIEM MUPE KaK O €IMHCTBE MTPUPO/IbL, YETOBEKA 1 OOLIECTBA,
B TO3HAaHUM NPUPOAHBIX 3aKOHOMEPHOCTEM W pEIIEHUH NpoOJIeM COXpaHEHUs
IIPUPOJIHOIO PaBHOBECHS,

yOex1EHHOCTh B 3HAUMMOCTH OWOJIOTMM JJIi COBPEMEHHOM IMBUIIM3AINU:
o0OecrieyeHrss HOBOIO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEeIIaTh PECYpPCHBbIE MPOOJIEMbl PA3BUTHS UYEJIOBEYECTBA,
noMcKa NyTeHd BBIXOJA M3 TJIO0ANBHBIX 3KOJOTMYECKHX MpodjeM U obecreyeHus
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PAallMOHAJIBHOMY HCIIOIb30BAHUIO NPHPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUU B LIEJISAX MOBBIIICHHS
o01ie KyJIbTyphbl, €CTECTBEHHO-HAyYHON T'paMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIIMOHATBFHOM TPaMOTHOCTH  OOydYamoImxcsa, (OpMHUPYEMON Mpu U3YYCHUH
OHOJIOTHH;

NOHUMAHHE CYUIHOCTM METOJOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCMOJb30BaTh MOJy4aeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SBJICHUM OKPY’KAIOLIETO MUpa U NPOUCXOUAIIUX B HEM U3MEHEHHMH, YMEHHUE JeiaTh
00OCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAyYHBIX (DAKTOB M HMEIOLIUXCS JaHHBIX C
LEJIBIO MTOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTENILHO UCIIOIb30BATh OMOIOTMYECKUE 3HAHUS [l PEILICHUS
po0JIeM B peasIbHbBIX KU3HEHHBIX CUTYAIIUSIX;

OCO3HAHME IIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb U CTIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BAHMUIO,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHUN 1O OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHMsS ydeOHOro mnpeamera «buomorus»
BKJIFOYAIOT:  3HA4YWMble Ui  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  00yYarOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHBIE IOHATHSA, OTPAXKAIOIIUE
[[EJIOCTHOCTh HAYYHOU KapTHHBI MUpa U Crielu(UKY METOOB IMO3HAHUS, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILLECTBO, YHEPIUs, SBJICHUE, MPOLIECC, CUCTEMA, HAYUYHBIN
GakT, NOPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOII0eHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCAJIbHBIE YUeOHbIE 1EUCTBUS

(Tmo3HaBaTEIbHEIC, KOMMYHUKATUBHbIE, pEryJISTUBHBIE), o0OecreunBaroIme
dbopmupoBanue (QYHKIIMOHATBLHOH TIPaMOTHOCTH M COLMAIBbHOW KOMIICTCHIIUU
oOyyJaronmxcs; CIIOCOOHOCTD oOyJarommxcs HCII0JIb30BaTh OCBOCHHbBIE

MEXIUCIUIUITMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCaJIbHbIE Yy4eOHbIC
NEUCTBUSA B IIO3HABATEIIBHOW M COLIMAIBHOW MPAKTHUKE.

B pesynbrare uzyueHus OMOJOTMH HAa YPOBHE CPEIHETO OOIIero oopa3oBaHUs y
oOyyaromierocsi OyayT c(OPMUPOBAHBI TMO3HABATEIbHBIC YHUBEPCAIbHBIC YyUeOHBIC
JIEUCTBUSA, KOMMYHUKATHBHBIE YHUBEPCAIbHBIC Yy4eOHBIC JIEUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHbIC YUCOHBIE TCHUCTBUS, COBMECTHAS ACATEIHLHOCTD.

MeTtanpeameTHple  pe3ylbTaThl OCBOCHHS MPOTPAaMMBI  CPEIHETro  OOIIero
00pa3oBaHuUsl TOJHKHBI OTPAXKATh:

OBJajieHue YHMBEPCAJbLHBIMH Y4€OHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSITENIbHO (POPMYJUPOBATh U aKTyalM3UpPOBaTh MPOOJIEMY, pPaCCMaTPHBATh
€€ BCECTOPOHHE;

MCIIOJIh30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIIN3a,
CUHTE3a, CPaBHEHMSI, KJlaccuukaimu, 0000IIeHNSs ), PACKPBIBATH CMBIC]I OMOTOTHIECKUX
MOHATUHN (BBIACIATh MX XapaKTePHbIE MPU3HAKH, YCTAHABJIMBATH CBS3U C JAPYTUMHU
TIOHSATUSIMU );

OTIpENENATh ENIH ACATSIBPHOCTH, 3a]1aBas apaMeTPhl U KPUTCPUH UX TOCTHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABIICHHBIMU TIEJISIMU;

MCIIOJIH30BaTh OMOIOTUYECKUE MIOHATUS 1)1 00BICHEHUS (DAaKTOB U SIBJICHUH KUBOMN
TIPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCyKJICHUS (MHIYyKTUBHBIC, ACTYKTHBHBIC, 110 aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTM M NPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX,
(hOpMyTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;



IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA MJIA IPEACTABICHUS CYIIECTBEHHBIX
CBA3EH M OTHOLUEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUHIA
Pa3HOTO pOJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIAH pELIEHUS MpoOJeMbl € YYETOM aHalu3a HMMEIOIIUXCS
MaTepUAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJSIM, OLIEHMBATh PUCKU TOCIEACTBUI AESITEIbHOCTH;

KOOPAVHUPOBATbh U BBINOJHATH PabOTy B YCIOBUSX PEATBHOTO, BUPTYaIbHOIO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBUS:

BJIQJICTh HaBbIKAMU Y4E€OHO-HCCIIEOBATEIbCKOM M NPOEKTHOM JESITEIbHOCTH,
HaBbIKaMU pa3peleHus IpoodiieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
IIOMCKY METOJOB PEIICHMs IPAKTUYECKHX 3a7ad, MPUMEHEHHUIO Pa3JINYHBIX METOJOB
MTO3HaHUS;

MCIIOJIb30BaTh PA3JIMYHbBIE BUBI JEATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYALUSIX, B TOM YHCIIE
IIPU CO3J]aHUH YUEOHBIX M COLUAIBHBIX ITPOEKTOB;

(¢opMupoBaTh Hay4yHbId THUIl MBILUICHUS, BJIAJETh HAy4YHOM TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTb U  (POPMYJIMPOBATH COOCTBEHHBIE 3a/Jayd B  00Opa3oBaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITH IPUYMHHO-CIIEACTBEHHBIE CBSA3H M aKTyaJIM3UPOBATH 3aa4y, BBIABUIATh
TUIOTE3y €€ pEelEHUs, HAXOAUTh apIryMEHTHI JUIsl J0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJI€ PEIICHUS 3aJadyM pe3yJbTaThl, KPUTUUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISTH LieJIEHANIPaBICHHBIN TOUCK MEPEHOCca CPEACTB U CIOCOOO0B JEHCTBUSA
B MPOo(ECCUOHABHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHMS B T[O3HABATEIbHYI0 U MPAKTUYECKYIHO OOJacTh
KU3ZHEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, PE/jIaraTb OpUruHaIbHbIEC IOJIXO/IbI U PEIICHHUS], CTABUTD
MpoOJIeMBbI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIE PEIICHUS.

3) paGora c nngopmanueii:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (TeKCcTe ydeOHOro
nocoOusl, HAyYHO-TIOMYJIIPHOM TUTEpaType, OMOIIOTUYECKUX CIOBAPSIX U CIIPAaBOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHbIX, B LVHTepHere), aHaIM3upoBaTh WH(POPMALIUIO



Pa3ITUYHBIX BUJOB U (DOPM IpeICTaBICHUS, KPUTUIECKU OIICHUBATH €€ TOCTOBEPHOCTD U
HETIPOTHUBOPEYNBOCTH;

(dbopMyIHpPOBaTH 3aNIPOCH] U IPUMEHSTH PA3TUIHBIC METOBI MPU MTOMCKE B 0TOOpE
Oounonornyeckoi nHbopMaIu, He0OXOIUMOI J1JIs1 BHIIOJIHEHUS YUEOHbIX 3a/a4;

npuoOpeTaTh  ONBIT  MCHOJIb30BaHUS  MHPOPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HWCIIOJIB30BAHMS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOUPATh ONTUMAIBHYIO (POPMY TIPE/ICTaBIICHUS OMOJIOTHYECKOM
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKU U JPYToe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOJIOTrMUECKON
uH(opMaIMen: TPUMEHATh XUMHYCCKHE, (PU3ndeckne W MaTeMaTUYeCKUE 3HAKU M
CUMBOJIbI, (hOpMyJibl, a0OpeBHaTYpy, HOMEHKIIATYPY, UCIIOIB30BaTh U IPEOOPA30BHIBATH
3HAKOBO-CHUMBOJINYECKHUE CPECTBA HATJISIHOCTH;

BJIQ/ICTh HABBIKAMU PACIO3HABAHMS WM 3alUThl UHPOpMaALUU, WHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKAIIMA BO BCeX cepax >KU3HU, aKTUBHO Y4aCTBOBAThb B
JMAJIore WA JUCKYCCUU IO CYIIECTBY 00CYyK1aeMOl TeMbl (YMEHUE 33]1aBaTh BOIIPOCHI,
BBICKA3bIBATh CY)KIECHUS OTHOCUTEIHLHO BBITOTHEHUS TIPEIjIaraéMon 3a/1aui, YYUTHIBATh
WHTEPECHI U COTIIACOBAHHOCTH TO3UITUH APYTHX YIaCTHUKOB THAJIOTA WU JUCKYCCHH ),

pacno3HaBaTh HeBepOajdbHBIE CpeACTBAa  OOIIEHHUS, TOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BOZHUKHOBEHHUS KOH(IMKTHBIX CUTYyalluil, YMETh
CMSATYATh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PA3MYHBIMU CIOCOOAMU OOIICHHWS W B3aWMOJICHCTBHS, ITOHUMATH
HaMEpEHUs OPYTHUX JIIOJICH, TIPOSBISITh YBOKUTEIHHOE OTHOIIICHUE K COOCCETHUKY H B
KOPPEKTHOU GopMe HopMyITUpoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C UCTIOIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI JIeSiTeJIbHOCTD:

MOHUMATh U UCTIOJI30BaTh MMPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaTbHOU paOOTHI
MIPH peIIeHNN OMOJIOTHUECKOM MPoOIIeMbl, 000CHOBBIBATh HEOOXOIUMOCThH TPUMEHEHUS
TPYIIOBBIX (HOPM B3aMMOICHCTBHS TIPU PEIICHUH Y4eOHOM 3a/1a4H;

BBIOMPATh TEMATUKY M METOBI COBMECTHBIX JICUCTBHUI C yUETOM OOIIMX HHTEPECOB
¥ BO3MOYKHOCTEH Ka)KJIOTO YJIeHA KOJIJICKTHBA,

MIPUHUMATH 11€JTM COBMECTHOM NIEATeIbHOCTH, OPTaHN30BBIBATh U KOOPJIMHUPOBATH
JNEUCTBUS O €€ TOCTUKEHUIO: COCTABJIATD IIJIaH AEUCTBUN, PACIIPEACIIATH POJIU C YYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOUW pabOTHI;



OLICHMBATh KaueCTBO CBOETO BKJA/Ja M KAXKIOTO YYaCTHHKA KOMAaHJbI B OOIIMIA
pe3yabTaT o pazpabOTaHHBIM KPUTEPHUSIM;

Ipe/yiaraTb HOBBIE NPOEKTHI, OLEHMBAaTh HWJIEH C IIO3MLUMHA HOBH3HBI,
OPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATErMYECKOE MTOBEACHUE B PA3JINYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OBJageHue YHUBePCAIbHbIMU PeryJasaTUBHbIMU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JIJIS BBISIBICHUS NIPOOJIEM U UX PELICHUS B
KU3HEHHBIX U YUEOHBIX CUTyalUsX;

BBIOMPATHh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LEEBbIE U CMBICJIOBBIE YCTAHOBKH B
CBOUX JICUCTBUAX U MOCTYIIKAX IO OTHOIIEHUIO K JKMUBOM IIPUPOJIE, CBOEMY 310POBBIO U
310POBBIO OKPYIKAIOLIUX;

CaMOCTOSITEJIBHO  OCYLIECTBIIATh II0O3HABATEIBHYIO JEATEIBHOCTb, BBIABIATH
npo0JsieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BATEIIHLHOU
NEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTaBIIAITh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIIOYTECHHUI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYAULIMU B Pa3HbIX
0o0JacTsAX 3HAHUM, IMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIM U KyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NABaThb OLIEHKY HOBBIM CHUTyalldsM, BHOCUTb KOPPEKTUBBI B JEATECIbHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LEISAM;

BJIaJIETh HaBBbIKAMH IO3HABATEIBHOW PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM Y MBICIUTEIBHBIX IIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAaHWUM, UCIOJIL30BAaTh
npuéMbl peIEeKCUU IS OLIEHKH CUTYyalllud, BbIOOpa BEPHOTO PEILICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELLECHHUS 10 UX CHUKEHMUIO;

OPUHUMATh MOTUBBI W APTryMEHTBl JPYTUX T[pU AHAINW3E PE3YyJbTATOB
NEATEIIbHOCTH;

3) npuHsATHE Ce0s M APYTHX:

MPUHUMATD ce0sl, MOHMUMAsi CBOU HEJOCTATKU M IOCTOMHCTBA;

IIPUHAMAaTb MOTHBBI M apryMEHTBl JPYTHX IIpU AHAJINW3E Pe3yJIbTATOB
NEeATENBHOCTH;



IIPU3HABATh CBOE MPABO U MPABO JIPYI'UX HA OLIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKa.
IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yJIbTAThl OCBOEHUS COJIEpKaHUs yueOHOro rmpeameTa «buonorus
Ha YIIyOJIEHHOM YpOBHE OpPHMEHTHPOBAHBI Ha OOECIEUCHHE MPOQPIIBHOTO O00ydeHUS
oOyuaromuxcst Ononorud. OHU BKIIIOYAIOT: CHeNU(pUYIECKUE A OHOJIOTUU Hay4yHBIE
3HaHUS, YMEHUS U CHOCOOBl JIEUCTBHM 1O OCBOCHUIO, MHTEpIpPETAlluu U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JIEATEIBHOCTH IO MOJYYSHUIO HOBBIX 3HAHMM U UX
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE€ B PEATbHBIX JKMU3HEHHBIX CHUTYaIUsX.
[IpenMeTHbIC pe3ybTaThl MIPEACTABICHBI IO TOJaM U3yUCHMUS.

[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nIpenmera «buonorus» B 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE U PO OUOJIOTHUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUpPOBAHUHU €CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B MO3HAHUU 3aKOHOB
MPUPOABl W PEUICHUU MPOOJIEM PALMOHAIBHOTO MPUPOJONOIH30BAHUS, O BKIIAJIE
POCCHICKHUX U 3apYOekKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE  CHUCTEMOM  OWOJIOTMYECKUX  3HAHWM,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraoIye OUOJIOTHYECKUE TEPMUHBI U TOHATUSL (KU3Hb, KIETKA, OPTraHu3M,
MeTaboIu3M, TOMEOCTa3, caMOpPEryJsiiusl, CaMOBOCITPOU3BEICHUE, HACIEACTBECHHOCTD,
M3MEHYMBOCTb, POCT WU pPa3BUTHE), OUOJIOTMYECKHE Teopuu (kieTouHas Teopus T.
[[IBanna, M. Ilnennena, P. BupxoBa, XxpoMocoMHass T€Opus HACJIEACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBmioBa — o 1eHTpax MHOTooOpasusi U IPOMCXOKICHUS
KYJbTYPHBIX pacTEHHUi), 3aKOHBI (€AuHOOOpa3usi MOTOMKOB IIEPBOTO IMOKOJICHUS,
paciierieHusi, YHCTOThl TraMeT, He3aBUCUMOro HaciefoBanus [. Mengens,
TOMOJIOTHYECKUX PSAJOB B HacieACcTBeHHOM u3MeHunBocTy H. V. BaBuioBa), NpuHIMIIBI
(KOMIIIIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAaMU HAy4YyHOTO [IO3HAHUS, WCMOJIb3yEMbIX B
OMOJIOTHYECKUX MCCIIC0BAHUAX JKUBBIX 00BEKTOB (OMUCAHUE, U3MEPEHNE, HAOII0ICHUE,
HKCIIEPUMEHT);

YMEHHE BBIJEIATh CYILIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
AYKapHUOT, OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM 4HUCJE OaKTepHid,
rpu0OB, pacTEHWM, >KUBOTHBIX W YEJOBEKa, CTPOCHUS OPraHOB M CHUCTEM OPTaHOB
pPacTEeHMM, >XKUBOTHBIX, YEJIOBEKa, IMPOIECCOB >KU3HEICSITEIHLHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHHUH, KUBOTHBIX M YeJOBEKa, OMOJOTHYECKHX MPOIECCOB: OOMEHa
BeleCTB (MeTa0oyM3M), TPEBpAIEHUs DSHEPrUH, OpOXKEHUS, aBTOTPOPHOTO U
reTepoTpoHOr0 TUMOB MUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeToreHesa, AMOpUOreHe3a, IOCTAIMOPUOHAIBHOTO  Pa3BUTHS, Pa3MHOKEHUS,
UHAMBUIYAIbHOTO pPa3BUTHUsl OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T'€HOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOOPa;



YMEHHE YyCTaHABIMBAaTh B3aUMOCBSI3M MEXIy OpraHOMJAaMH KIETKHM U HX
GYHKIUSIMU, CTPOEHUEM KIIETOK Pa3HBbIX TKaHEeW M WX (QYHKIUSAMU, MEXKAY OpraHaMu U
CHUCTEeMaMH OPTaHOB y PACTEHUH, KUBOTHBIX M YEJOBEKAa U UX (DYHKUUAMHU, MEXKIY
CUCTEMaMU OPraHOB U MX (YHKIUSMH, MEXKIY dTalaMud OOMEHa BEIIEeCTB, dTarlaMu
KJIETOYHOTO IMKJIA M JKU3HEHHBIX IIMKJIOB OPraHMW3MOB, ATalnaMud 3MOpPHUOHAIBHOIO
pa3BUTHS, TCHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISBISATH OTIUYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

yMEHUE  HCMOJb30BATh  COOTBETCTBYIOIIME  ApPryMEHTHI, OHOJIOIMYECKYIO
TEPMUHOJIOTHUIO W CHUMBOJMKY Jis JOKa3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYIII;

yMEHHE pemaTh OWOJIOTWYECKHE 3aJaud, BBISABIATH MPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEXIYy HCCIEAyEeMbIMU OHOJIOTMYECKMMHU MpOLEccaMd U SIBJICHUSMH, J1€1aTh
BBIBOJIbI U [TPOTHO3bI HA OCHOBAHUHU IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMIOIHSTH JIA0OPATOPHBIC U TIPAKTUYECKUE paboThl, COOMI0IaTh IpaBUiia
pu padboTe ¢ y4eOHBIM U JIA0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIIEPUMEHTATBLHBIMUA CPEICTBAMH,
bopMynupys 11eJIb UCCIEA0BaHUs, aHATU3UPOBATh MOJyUYEHHbIE PE3yJIbTaThl U JI€1aTh
BBIBO/IbI;

YMEHHE YyYacTBOBaTh B Yue€OHO-HCCIEIOBATENbCKOM paboTe 1o OuoJIoruu,
HKOJIOTHH M METULIMHE, TPOBOANMOM Ha 0a3e NIKOIBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO
MIPEJICTaBIIATh OTyUYEHHbIE PE3yIbTaThl HA YUEHUYECKUX KOH(EepeHIHIX;

YMEHHE OLIEHUBATh 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCIIEJOBAaHUNA B 00JACTH
OMONOTMM W MEIUUUHBl  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OILJIOJOTBOPEHHE,
HAIpPaBIEHHOE N3MEHEHNE T€HOMA M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYLIECTBISATh OCO3HAHHBIM BbIOOp Oyayiield mnpodecCuoHaTbHON
JESTeIbHOCTY B 00JacTh OWONOrMM, MEAMLMHBI, OHMOTEXHOJOTMH, BETEPUHAPHH,
CEJIbCKOIO XO35IMCTBAa, MNHILEBON MPOMBIIUIEHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
MHTEpEC, HANpABIICEHHBII Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIONIEH mpodeccuu u
NPOJOHKEHHEe  OMOJOTHYECKOro  00pa3oBaHUsl B OpraHHW3alUsIX  CPEIHETrO
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.

[IpenmeTHbIEe pe3ysIbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 knacce
JOJKHBI OTPaKaTh:

c(hOPMHUPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, B
MO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUH 3KOJOTHYECKHX MpOOJEeM YelloBEYeCTBa, a
TaK)K€ B PEIICHUH BOMPOCOB PALIMOHAIBHOTO MPUPOIOTIONH30BaHMS, U B POPMUPOBAHUU
[IEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOILIECTBY, YEIOBEKY, O BKJIAJ€ POCCUUCKUX U
3apy0eKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;



YMEHHE BJIAJIETh CHCTEMOW OWOJOTHYECKUX 3HAHHWM, KOTOpas BKIIOYAET
ompeseeHUs] U TOHUMaHUE CYITHOCTA OCHOBOIIOJIATAIONINX OMOJIOTHYECKUX TEPMHHOB
U TOHATUN (BUI, 3KocucTema, Ouocdepa), OHOIOTHYECKHUE TEOPUH (DBOIIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTUYECKast Teopus 3Botonun), yuenus (A. H. CesepiioBa — o
NyTsSX W HampabieHusx sBomoonuu, B.M. Bepnanckoro — o Ouocdepe), 3aKOHbI
(renetnueckoro paBHoBecus k. Xapnu u B. BaitnO6epra, 3apojsiieBoro cxojcrsa K.
M. bopa), npaBuna (Munumyma FO. JIuOuxa, HKOJOTMYECKON MUPaMUJIBI SHEPIHH),
runotesbl (runotesa «mupa PHK» V. I'mnGepTta);

yMEHHUE BIIAJIETh OCHOBHBIMM METOJIaMH HAYYHOTO MMO3HAHUSI, UCIIOJIb3YEMbIMU B
OMOJIOTUYECKUX UCCIIEOBAHUSIX KUBBIX OOBEKTOB U HIKOCUCTEM (OMHMCAaHKE, U3MEPEHHE,
HaOJI0JICHUE, JKCIEPUMEHT), CHOCOOaMHM BBISBICHUS W OLEHKH aHTPOIOTCHHBIX
W3MEHEHU B IPUPOJE;

yMEHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUIOB, OMOT€OLIEHO30B, IKOCUCTEM U
o6unocdepsl, CTAOUIN3UPYIOLIETO, IBUKYIIETO U Pa3pbIBAIOIIETO ECTECTBEHHOTO 0TOOPA,
AJUTONATPUYECKOTO M CHMITATPUICCKOTO BHI000pA30BaHMS, BIUSHUS JBIDKYITUX CHIT
DBOJIIOIMM Ha TEHO(GOHJ TMOIYJISIIINN, TPHUCIIOCOOJICHHOCTH OPTraHW3MOB K Cpefe
oOWTaHWs, YepeJOBaHMS HAMPABJICHWA 3BOJIONHMH, KPYTrOBOpPOTAa BEIMICCTB W IOTOKA
AHEPTUU B SKOCUCTEMAX;

yMEHUE YCTaHABIIMBATh B3aUMOCBSI3H MEXKY MTPOILIECCAMU IBOIOIUH, IBIKYIITUMHU
CUJIAaMH aHTPOTIOTEHEe3a, KOMITOHEHTAMHU PAa3IMYHBIX SKOCUCTEM U TIPUCIIOCOOICHUSIMH K
HUM OPTaHU3MOB;

YMEHUE BBISIBJISATH OTJIMYHUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, PUCTIOCOOIEHHOCTh
BUJIOB K cpefie oOuTaHusi, aOUOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB DKOCHUCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTC€HHBIX U3MEHEHUN B YKOCUCTEMAX
CBOEM MECTHOCTH;

YyMEHHE  HCIOJB30BaTh  COOTBETCTBYIOIIME  apryMEHTHI, OHOJIOTHYECKYO
TEPMUHOJIOTHIO W CHUMBOJHKY JJis JOKa3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aMMOCBSI3M OPTraHW3MOB U CpEIbl OOUTAHUS, €IUHCTBA
YEJIOBEUECKHX Pac, HEOOXOMMOCTH COXPaHEHHUSI MHOTOOOpa3Hsl BUIOB M SKOCHCTEM KaK
YCIIOBHSI COCYIIICCTBOBAHUS MIPUPOBI U YCIIOBEUECTBA;

yMEHHUE pemaTh OWOJOTHYSCKHUE 3aJIay, BBISBISATH MPUIUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY HCCICTyEeMBbIMH OHOJOTUYECKUMH TPOIECCaMU W SIBICHUSMU, J€JIaTh
BBIBOJIBI I TIPOTHO3bI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

yMEHUE BBITIOJHATH J1a00paTOpPHBIC U MPAKTUYECKHE pabOThI, COOIOAATh ITpaBuiIa
pu padboTe ¢ yd4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THTIOTE3BI, TPOBEPATHh WX DKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eJIb UCCIICNOBAHUSI, aHATM3UPOBATH MOJYYCHHBIC PE3YyJIbTaThl U Je1aTh
BBIBOJIBL;



YyMEHHE YYacTBOBAaTh B Y4eOHO-HCCIEIOBATEIbCKON paboTe 1O OHOJOTHH,
HKOJIOTHH M MEJIUIIMHE, IPOBOJMMOM Ha 0a3e MIKOJIBHBIX HAYIHBIX OOIIECTB, M ITyOJIHIHO
MIPEJICTABIIATH ITOTYYCHHBIC PE3yIbTaThl HA YICHUICCKUX KOH(DEPEHITHAX;

yYMEHHE OIICHHBATHh THUIIOTE3bl M TEOPUU O MPOUCXOXKICHHUH YXU3HHU, YEJIOBEKa W
YeIIOBEYECKMX pac, O TpPHYMHAX, TMOCIEJACTBUAX U CIOCO0ax TpeaoTBpaIICHHUs
TJI00ATBHBIX H3MEHEHUN B Onocdepe;

YMEHHE OCYIIECTBISAThH OCO3HAHHBIA BBIOOp Oyaymeld mnpodecCHoHATbHON
JCSATEIBHOCTH B 00JacTH OWOJIOTHH, SKOJOTHH, MPHUPOAOINOIB30BaHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPHH, CEJIBCKOTO XO3SMCTBa, MHUIICBOU
NPOMBIIUICHHOCTH, yTAyOJsITh TO3HAaBaTEIbHBIH WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH MPOPECCHH M MPOAODKEHHE OHOJIOTUYECKOTO

00pa3oBaHus B OpraHU3aIuax cpeaHero npodhecCUOHAIBHOTO U BBICIIEr0 00pa30BaHuUs.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE

HaumenoBanue

Ne (uudpoBbie)
pa3esioB U TeM Kontpoabubie IIpakTunueckue

n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmmsbl padoThbI padoThI

pecypchl
buonorusa kak
1 1

HayKa

JKusrle cucTteMbl U
VX U3yYCHHUE

3 buosorns kiaeTku 2 0.5
XuMuaeckast

4 OpraHu3aIus 10 1
KJIETKH

Crpoenue u
(GYHKIIUH KIETKH
OOMeH BelecTB U
6 IIpEeBpaLICHHE 9 1
SHEPIUu B KJIETKE

HaciencrtBennas
nHopMaIus u
7 $op ! 9 0.5
peanusauus e€ B
KJIETKE
JKu3HeHHBIN KT
8 6 1

KIJIIETKH

Crpoenue u
9 byHKIAHA 17 1.5
OpPraHu3MOB




Pa3sMmHoOxkeHue u
10 pa3BUTHE
OpraHu3MOB

1.5

I'enernka — Hayka
0

11 HaCJIeICTBEHHOCTH
1 H3MCHUYHNBOCTH
OpraHU3MOB

0.5

12 3aKOHOMEPHOCTH

HaCICACTBCHHOCTHU

13 3aKOHOMEPHOCTH

N3MCHYNBOCTH

10

14 I'eHeTnka yenoBeka

Ceneknus
15
OpraHU3MOB

Buorexuosnorus u
16 CUHTETUYECKA
ouosorus

0.5

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102 0

13

11 KUIACC

HanmenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpamMmsl

KoanuyecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThbI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uudposrie)
o0pa3oBaTe/bHbIE

pecypchl

3apoxIeHue u
pa3BHTHE

1 SBOJIFOIIMOHHBIX
MpPEICTaBICHUM B
ouooruu

Mukpo3BOIIOLHS U
€€ pe3yIbTaThl
Maxpo3Bonronus u
€€ pe3ybpTaThl

14




[Ipoucxoxnenue u
4 pa3BUTHE KU3HU Ha
3emiie

15

1.5

IIpoucxoxnenue
5 YeJI0BeKa —
aHTPOIIOTEHES

DKOJIOTUsSl — HayKa
0
B3aMMOOTHOIICHUSIX
OpraHU3MOB U
HaJIOpPTraHU3MEHHBIX
CHCTEM C
OKpY’Karolen
cpenoit

10

0.5

Opranusmel 1
cpena oOuTaHHS
DKoJIorus BUIOB U
MOy JISILIUI
OKoJiorus
COOOIIIECTB.
DKOJIOTHYECKHE
CHUCTEMBI

12

1.5

0.5

0.5

buocdepa —
10 riio0agpHas
JKOCHUCTEMA

YenoBek u
OKpY’Karolas cpeaa

11

12 PesepBHOoE Bpems

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

102

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBo yacos

7.5

Ne
n/  Tema ypoka
n

Bce

ro

KonTtpousn
bIe padoThI

Jlara
IIpakTH4ec HU3Yy4eH
KHe padorpl M4

DJIeKTPOHHbIE
uugposeie
o0pa3oBareib
HbIE PecypChl




buonorusa xak
KOMILICKCHAs

HayKa U KaK 4acTb 1
COBPEMEHHOTO

oOmiecTBa

JKuBble cucTeMBI U
HUX CBOMCTBa

YpoBHeBas
OpraHu3anus 1
KUBBIX CUCTEM

Uctopust oTKpbITHS
Y U3YYEHUS
kietku. Knetounas
Teopus

Metonsl
MOJIEKYJISIPHOU U
KJIETOYHOU
OHOoJI0THH.
[IpakTnueckas
pabora «M3yuenune
METOIOB
KJIETOYHOU 1
Ouosiorun
(xpomarorpadus,
anekTpodopes,

i depeHraIbHO
e
HEeHTpU(PyrupoBaH
ue, [TLP)»
XUMUYECKUI
COCTaB KJIETKU

MuHepanbHbIe
BEILECTBA KIIETKH,
ux Ouonoruyeckas
poib

0.5

Oprannueckue

BEIIECTBA KJICTKA

— Oenku.

JlaGopaTopHas 1
pabota

«O6HapyxeHue

0€eJKoB ¢

0.5




IIOMOILIBIO
Ka4CCTBCHHBIX
peaKuuin

10

11

CBolicTBa,
KJacCupUKaus u 1
¢byHKIMK O6ETKOB

Opranuueckue
BEIIECTBA KIIETKHA 1
— YTIEBOJIBI

Opranuueckue
BEIIECTBA KIIETKHA 1
— JIMIHAOBI

12

HyxnennoBbie
kucnotel. JJHK n
PHK.
JlaGopaTtopHas
paborta
«MccnenoBanue 1
HYKJICHHOBBIX
KHCJIOT,
BBIJICIICHHBIX U3
KJIETOK Pa3JInYHbIX
OpPTraHHU3MOB»

0.5

13

Crpoenue u

¢ynkuuu ATO.

Hpyrue 1
HYKJICO3UATPHUPOC

¢datel (HTD)

14

CekBeHHpOBaHUE

JHK. Metoast

TCHOMMKH, 1
TPAHCKPHUIITOMHKH,
MIPOTEOMHKHU

15

16

17

MeTtoas!

CTPYKTYpPHOM 1
Oounosornu

TuIbI KIETOK.
[Tpokapuornueckas 1
KJIETKa

Crpoenue
JyYKapUOTHUYECKOU 1
KJIETKH.

0.5




[IpakTnueckas
pabota «M3yuenue
CBOWCTB
KJIETOYHOU
MeMOpaHbD»

18

[ToBepXHOCTHBII
anmnapar KJIeTK!

19

OnnomemMOpaHHbBIC
OpTaHOUJIBI

KIICTKHU.

[IpakTnueckas

pabora «3ydyecHune 1
JBUKCHHUS

LUTOILIA3MBI B
PacCTUTENBHBIX

KIIETKax»

0.5

20

[TomyaBTOHOMHBIE
OpraHOUIbI
KIICTKU:
MUTOXOHJIPHH,
TJTACTU/IBI.
Jlaboparopnast
paborta
«HccnenoBanne
1a3Moiin3a u
JeT1a3MOoIn3a B
PacCTUTENBHBIX
KIIETKax»

0.5

21

HemeMm0OpanHbie
OpraHoubl KJIETKU

22

23

Crpoenue u
byHKIHMH sapa
CpaBHuTenbHas
XapaKTepUCTHKA
KJIETOK 9YKapHOT.
JlaGopaTopHas
pabora «3yuyenue
CTPOEHHUSI KJIETOK
Pa3IMYHBIX
OpPraHU3MOB»

0.5

24

AccuMungnusa u
TUCCUMUIISLIUS —




JIBE CTOPOHBI
MeTabonu3Ma.
Tunel oOMeHa
BELIECTB.
JlaGopaTopHas
pabora «3yuenue
KaTaJIuTUYECKON
AKTUBHOCTH
¢bepmeHTOB (Ha
puUMepe aMIIIa3bl
WJTU KaTajasbl)»

25

DepMEHTATUBHbBIN
XapakTep peakuui
KIJIETOYHOTO
MeTabonusma.
JlaGopaTopnas
pabora «3y4yenue
(hepMEeHTaTUBHOTO 1
pacierieHus
MepoKcuIa
BOJIOpPOJIa B
PaCTHTEIBHBIX U
KUBOTHBIX
KIIETKaX)

0.5

26

27

benku-akTuBaTOpsh!
u Oenku- 1
MHTHOUTOPBI

ABTOTpO(DHBIN THIT
oOMeHa BeIlecTB

28

dorocunTes 1

29

XEeMOCHUHTE3.
JlaGoparopHas

paborta

«CpaBHeHue 1
MIPOIIECCOB

¢dboTocuHTE3a U
XEMOCHHTE32»

0.5

30

AHarpobHbIE

opranu3mMbl. Bujbl
OpOXKEeHUSI. 1
JlaGopaTopHas

pabora




«CpaBHeHHE
IIPOLIECCOB
OpOKeHUs U
JIBIXaHUS»

31

AdpobHBIe
OpraHU3Mbl. DTarbl
SHEPTeTUYECKOTO
oOMeHa

32

OHeprus
MeMOPaHHOTO
rpajiieHTa
poToHoB. CHHTE3
AT®: pabora
npotoHHON AT®-
CHHTa3bl

33

Peakuuu
MaTpUYHOTO
CUHTE3a

34

35

36

Tpanckpunuusa —
MaTpUYHBIA CUHTE3
PHK

Tpanciauys u e€
JTarnbl

Konuposanue
AMHHOKHCIIOT.
Ponb pubocom B
OmocuHTe3e OenKa

37

Opranuzanus
reHoMa y
MPOKApPUOT U
JYKapuoT

38

MonekynspHbie
MEXaHHU3MBI
9KCIPECCHH F'€HOB
y 9yKapHoT

39

Bupycer —
BHEKJICTOYHBIC
(GOpMBI XKU3HU U
o0HUraTHbIC
Mapa3uThl.
[IpakTnueckas

0.5




40

pabora «Co3nanue
MOJIEJIA BUPYCa»

Bupychsie

3a00JIeBaHUS

YeJI0BeKa, 1
KUBOTHBIX,

pacTeHui

41

42

HanorexHosioruu B
OMOJIOTHH U 1
MEIHUIIHE

JKu3HEeHHBIN UK

KJIETKHU

43

Matpuunsiii
cunre3 JJHK

44

XpOMOCOMBI.
JlaGopaTopnas
pabora «M3yuenue
XpOMOCOM Ha
T'OTOBBIX
MHKPOIIpEnapaTax»

0.5

45

46

47

Jlenenue KieTKu
— MUTO3

TuIbI KIETOK.
Kapunoxkunes n
LIUTOKUHES.
Jlaboparopnast
paborta
«Habmronenue 1
MHTO32 B KJIETKax
KOHYMKa KOpeIlKa
JyKa (Ha rOTOBBIX
MHUKpOIIpernaparax)
»

Perynsuus
’KU3HEHHOI'O IIUKJIa 1
KJIETOK

0.5

48

Opranusm Kax
€IMHOE TIENT0e

49

TkaHu pacTeHun.
JlaGoparopHas

0.5




50

pabora «M3yuenue
TKaHEW pacTeHUN»

TxaHu >KUBOTHBIX
Y YeIIOBEKa.
JlaGopaTopHnas
pabora «M3yuenue
TKaHeu
KUBOTHBIX)»

0.5

51

Opraunbl. Cuctembl
OpraHoB.
JlaGopaTopHnas
pabora «M3yuenune
OpraHoB
IIBETKOBOT'O
pacTeHus»

0.5

52

Omnopa tena
OpPraHu3MOB

53

54

JIBH>KEHHE
OpraHu3MoOB
IIutanue
OpraHu3MOB

55

IInTanne
TTO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenbHas
CHCTEMa YeJOBeKa

56

prxanue
OpraHu3MOB

S7

58

59

Jprxanune
ITO3BOHOYHBIX
KUBOTHBIX H
YeJI0BeKa
Tpancnopr
BEILECTB Y
OpraHU3MOB

KposenocHas
cucTema
MTO3BOHOYHBIX
KUBOTHBIX U
9eoBeKa




60

61

62

Brinenenue y
OpraHu3MOB
3amura y
OpraHu3MOB

Nmmynnas
CUCTEMa YeJIOBEKa

63

Paznpaxumocts u
peryisinus y 1
OpraHHU3MOB

64

I'ymopanbnas
peryusiuus u
SHIOKPUHHAS
cucTema
KUBOTHBIX U
YeloBeKa

65

66

67

Dopmbl

Pa3MHOXEHUS 1
OpraHu3MoOB

ITomoBoe

pa3MHOXKEHHE

Meiios 1

68

69

70

I'amerorenes.
O6pazoBanue u

pa3BUTHE MOJIOBBIX
KIIETOK.

JlaGopatopHas 1
pabota «M3yuyenue
CTPOEHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTaxy»

NunuBunyansHoE
pa3BUTHE
OpraHu3MOB —
OHTOT'€HE3

3akyagKa OpraHoB
U TKaHel u3
3apOBIILIEBBIX
JIMCTKOB

0.5

71

Pocr u paszButne
KUBOTHBIX. 1
JlaGopaTopHas

0.5




72

pabora
«BrIsBICHUE
MIPU3HAKOB
CXO0JICTBA
3apoJibIen
IMO3BOHOYHEBIX
JKMBOTHBIX)

PasmHuoxenue u
pasBuTHE
pacTeHui.
JlaGopaTopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOKCHHUS
BBICIIIUX
pacTeHuin»

0.5

73

74

75

Hcropus
CTaHOBJICHUS U
pPa3BUTHS T€HETUKHU
KakK HayKu

OcHoBHbBIC
MTOHSTHS U
CHMBOJIBI
TECHETHKH.
JlaGoparopHas
paborta
«/Ipo3oduna kak
00BEKT
TCHETHYECKUX
HCCIIeIOBAHUI»

3aKOHOMEPHOCTH
HacleI0BaHHs
MIPU3HAKOB.
Mounorubpuanoe
CKpeLIMBaHHUE.
[TpakTnueckas
pabora "U3yuenue
pe3yJIbTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAaHUS Y
apo3zoduisr”

0.5

0.5



76

IMuTonoruueckue
OCHOBBI
MOHOTHUOPHUIHOTO
CKpELIMBaHUs

77

Ananuzupyrouiee
CKpelIMBaHuUe.
Henonnoe
JOMUHUPOBaHUE

78

JurunbpunHoe
CKpEIIUBaHHUE.
[IpakTnueckas
pabora «M3yuenune
pE3yJIbTaTOB
JTUTHOPUTHOTO
CKpEIIMBAHUA Y
TPO30(UITBDY

0.5

79

HuTosmornyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpENIUBaHUS

80

CuerieHHOE
HACJIEJOBAHNE
MIPU3HAKOB

81

82

XpoMocoMHast
Teopust
HACJIEICTBEHHOCTH

I'eneTuka momna

83

T'enorun kak
IeJJOCTHAs CHUCTEMa

84

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKUBOTHBIX U
YyeJIOBeKa

85

86

87

N3MeHuYnBOCTH
MpU3HAKOB. Bubl
W3MEHUYHUBOCTH
MonudukarnronHa
sl U3BMEHYUBOCTD
Bapuannonssiii
panu

0.5




BapUallMOHHAA
KpuBasl.
JlaGopaTopHnas
paborta
«Hccnenosanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHO
1 U3MEHYHUBOCTH.
ITocTpoenue
BAapUALIMOHHOTO
psna u
BapHalMOHHON
KpUBOI»

88

I'enoTunmueckas
M3MEHYUBOCTb.
KomMOunarusHas
H3MEHYMBOCTh

89

90

91

92

93

MyTaunonHas
W3MEHYUBOCTb.
[IpakTnueckas
pabota «MyTtanuu
y Ipo30¢uisl (Ha
TOTOBBIX
MHUKpOIIpenaparax)
»

3aKOHOMEPHOCTH
MYTallMOHHOTO

npoiiecca. 1
DOnureHeTuka u
SMUTEHOMUKA

I'eneTuka

YyeJIoBeKa.

IIpaxTrueckas

pabota 1
«CocraBieHue u

aHaInu3

POIOCIOBHOI

Metoasl

MEJIHUITMHCKOH 1
TeHETUKHU

3HaueHue
MEIUIIMHCKOMN

0.5

0.5




TE€HETUKH B
MIPEeIOTBPALICHUH U
JIEUEHUU
FE€HETHYECKUX
3a001eBaHUM
yejaoBeKa

94

95

OcHoBHbIE
TIOHSTHSI CEJICKIUH.
JlaGopaTopHas
pabora «M3yuenue
COpPTOB
KyJIbTYPHBIX
pacTeHu U OpOx
JOMAaITHUX
KUBOTHBIX)

Metonsl
CEJIEKLIMOHHON
paboTHLI.
JlaGopaTopHnas
pabora «M3yuenue
METOJIOB CEJEKLIUU
pacTeHun»

0.5

0.5

96

Hoctrxenus
CEJIEKLIUH
pacTeHui u
KUBOTHBIX.
IIpaxTrueckas
pabota «IIpuBuBKa
pacTeHun»

97

Coxpanenue,
U3y4YeHHE U
MCIOJIb30BaHUE
TeHETUUYECKUX

pecypcos

98

Bbrnorexnonorus
Kak HayKa u
oTpacib
MIPOU3BO/ICTBA.
IIpaxTrueckas
pabota «3ydyenue
00BEKTOB
OHOTEXHOJIOTHH

0.5




OCHOBHEBIE
HaIIpaBJICHUA
99 P

CUHTETUUYECKOU
onosoruu

100 XpOMOCOMHas U

TCHHAsA MWHXXCHCPUA

MemunuHckue

101
OMOTEXHOJIOTHHA

Pe3epBHblii ypok.
[ToBTOpEHUE,

102 0000111eHNE,
cucTeMaTu3anus
3HAHUU

OBUIEE
KOJIMYECTBO YACOB
10 TIPOI'PAMME

11 KITACC

102 0

13.5

Ne
n/  Tema ypoka
n

DBOJIIOLIMOHHAS
1 teopus Y.
JapBuna

KoJgnuyecTBo yacoB

Bcer  KonTpoabH

0 bIe padoThI

Jara
IIpakTHyec H3Yy1eH

Kue padorer Ui

DJIeKTPOHHbIE
nuppoBbIe
o0pa3oBartesb
HbIE PecypcChl

JIBVOKyIIHE CHIIBI
2 9BOJIFOLIUY BUJIOB
o Y. Jlapsuny

Bbopnba 3a
CyIIIECTBOBAaHHUE,

3 €CTECTBCHHBIN U
HCKYCCTBEHHBIN
oTOop

dopmMupoBaHue
4 CUHTETUYECKOU
TEOPHUH IBOJIOIIIHI

OTansl
5 3BOJIFOIIMOHHOTO
mporiecca:




MUKPO3BOIIOLHUS U
MaKpO3BOITIOLUS
[Monynsiuus —
37eMeHTapHast
eJIMHUIIA
SBOJIIOLUHU
3akoH
FeHETUYECKOro
paBHOBecus Jx.
Xapnu, B.
BaiinGepra.
JlaGopaTopnas
paborta
«BrIsiBIeHUE
W3MEHUYUBOCTH Y
0co0eH OHOTrO
BHIA»

DneMeHTapHbIe
(hakTOopHI
SBOJIIOLINH

0.5

Dddexr

OCHOBATCJIA.

Dddext

OyTBUIOYHOTO
TOPJIBILIKA

10

Murparnumu.
Nzomsmmn

IOy JIALIAINA:
reorpaduyeckas,
Onoyorunyeckas

11

EcrecTBeHHBIN
otbop —
HAIPABJISIOLINI
(hakTop IBONIOIHH

12

13

[TonoBoii oT60p

[TpucnocobaeHHoc
Th OPTaHU3MOB
Kak pe3yJibTaT
MUKPOIBOIIOITHH.
JlaGoparopHas
pabora «3yuyenue
apoMop$030B U

0.5




WIMO0AANTALUN Y
pacTeHui u
JKUBOTHBIX»

14

IIpumepsl
MIPUCTIOCOOICHHIA
Yy OpraHu3MOB:
MOp(OJIOTHUECKUE
)
(hbU3MO0IOTHYECKHE,
OHMOXHMMUYECKHE,
MOBEJICHUECKUE.
JlaGopaTopHas
pabora
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTEIIbHAS
1eJIec000pa3HOCTh
»

0.5

15

16

Bun, ero
KPUTEPUH U
CTPYKTYDa.
JlaGopaTopHas
pabota
«CpaBHeHHE
BUJIOB IO
Moponoruuecko
MY KPUTEPHIO»

CrpykTtypa Buza

0.5

17

Bunoo6pasoBanue
KaK pe3yJibTar
MHUKPOIBOJIIOLIUH

18

19

20

CBs3b
MHUKPO3BOJTIOIUN U
SIUIEMHUOIOTUA

MakposBonronus.
[TaneonTonoruuec
KHE€ METOIbI
U3y4YEeHUS
SBOJTIOIUHN

Bbuoreorpagpuueck
1€ METObI




21

U3y4YeHUs
3BOJIIOLUA

DOMOPHOJIOTHYECKH
€ U CPaBHUTEIBHO-
MOp(OJIOTHUECKUE
METOBI H3yUCHHS

HBOJIIOLIH

22

MonekyspHo-
TCHETUYECKHE,
OMOXMMHYECKHE U
MaTeMaTHYECKHE
METOTIbI U3YUYCHHS
ABOJIIOLIMH

23

24

25

26

27

Oo6mue
3aKOHOMEPHOCTH
3BOJIIOLUA

AnantuBHas
paauanusi.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOIIHU

Hayunsle
TUIOTE3bI
IIPOUCXOXKACHHUS
KU3HU Ha 3emiie

JloHay4HbIe
MIPeJICTaBICHUS O
3apOKICHUN
YKA3HU
OCHOBHBIE 3TaIIbI

HeopraHqucxoﬁ
OBOJJIOINH

28

T'unoressl
3apOXKICHUS
KU3HU

29

Ucropus 3emnu u
METOJBI €€
W3YyUYECHUS.
JlaGoparopHas
pabora «3ydyenue
Y OIIUCaHue
HCKOIIaeMbIX

0.5




30

31

OCTaTKOB JIPEBHUX
OpraHUu3MOB)

HavanbHsbie 3Tamnsl
OpraHNu4eCcKOu
3BOJIIOLUA

OBOJTIOLUA
AyKapuoT

32

OcHOBHBIE 3Tarbl
3BOJIIOLIUU
pacTUTENBHOTO
MHUpa.
[IpakTuueckas
pabora «3yuyenue
0COOCHHOCTEH
CTpOEHUS
pacTeHu pa3HbIX
OTJIETIOBY

0.5

33

34

OCHOBHBIE 3TaIbI
9BOJJIIOIINH
JKMBOTHOI'O MHpa

OBOIIOLUS
KUBOTHBIX.
IIpaxTrueckas
pabora «3yuyenue
0COOEHHOCTEM
CTPOCHHUS
MTO3BOHOYHBIX
KUBOTHBIX»

0.5

35

36

37

38

Pa3Butue xusnn
Ha 3emJie 1o 3paMm
Y TIeproJiaM

MaccoBsie
BBIMUpAHUS —
9KOJIOTHYECKHE
KPHU3UCHI
MPOILIOrO

CoBpeMeHHbIN
9KOJIOTHYCCKHIA
KpHU3HC, €T0
0COOCHHOCTH

CoBpeMeHHas
cucreMa




39

40

41

OpPraHUYecKOro
MPOIILIIOTO

OCHOBHBIE
CHCTEMAaTHYECKHUE
TPYTIIBI
OpraHu3MOB

AHTPOIOJOTUS —
HayKa O 4eJIOBEeKe

PaszButne
MpEJICTaBICHUMN O
MPOUCXOXKICHUHU
YyeJIOBeKa

42

Mecto 4yeaoBeKa B
cucTeme
OpPraHHYECKOT0
MHpa.
JlaGopaTopHas
pabota «M3yueHue
oco0eHHOCTEH
CTPOCHHMSI CKelleTa
YyeJI0BeKa,
CBSA3aHHEIX C
MPSIMOXOXKJICHHEM
»

0.5

43

44

45

46

JIBrKyIIHE CHIIBI
aHTPOIIOTEHE3a

CooTHolIeHHE
OMOJIOTUYECKUX U
COIIMAJIBHBIX
(bakTopoB B
aQHTPOITOTEHE3E

OCHOBHBIE CTaIUU
aHTpOTIOTeHe3a

IlanmeoreneTuka u
HaJeOreHOMHUKa

47

OBOITIOIASA
COBPEMEHHOTO
YyeJIoBeKa

48

YenoBeueckue
pachl.
[IpakTnueckas

0.5




pabota «3yuenue
3KOJIOTHYCCKHUX
ajganTanun
YEJI0OBEKa»

49

MexaucuurimHap
HbBIE METOJIbI
AHTPONOJIOTUH

50

51

3apoxIeHue u
pa3BUTHE
SKOJIOTUH

Metonasl
9KOJIOTHUH.
JlaGopaTopHas
pabora «3yuenue
METOJIOB
IKOJIOTHYECKUX
HCCIIEIOBAHUI»

0.5

52

53

54

3HaueHue
JKOJIOTHYECKUX
3HAHUN IS
YeJIOBEKa

OKOJIOTHYECKUE
(bakTopsl

Abuotnyeckue
¢axTopsl. CBeT
Kak
JKOJIOTHYECKU I
¢axrop.
Jlaboparopnast
paborta
«BbIsBIEHUE
MPUCITOCOOTICHUH
OpPTaHU3MOB K
BIIUSTHUIO CBETa»

0.5

55

Abunotnyeckue
(bakTopsbI.
Temneparypa kax
JKOJIOTUYECKUI
¢axrop.
JlaGopaTopHas
pabota
«Bp1siBEeHNE

0.5




pUCIIOCOOIeHUN
OpPTraHU3MOB K
BIIMSTHHIO
TEMIIEPaTyPbI»

56

AOuotnyeckue
(bakTophI.
BrnaxHocTh Kak
9KOJIOTHYECKUI
(dakTop.
JlaGopaTopHas
paborta
«AHaTOMHYECKHE
0COOEHHOCTHU
pacTeHuit u3
Pa3HBIX MECT
0oOUTaHUSI»

0.5

57

58

Cpensl oOuTaHus
OpraHu3MOB
buonornueckue
PUTMBI

59

JKu3uenurie

(bopMbI
OpPraHu3MOB

60

61

buornueckne
(bakTopbl

3HaueHue
OMOTHYECKUX
B3aMMOJCHCTBUI
JUISE
CYIIIECTBOBAHUS
OpraHU3MOB B
cpene oouTaHus

62

63

OKOJIOTUYECKUE
XapaKTEPUCTUKU
TTOTTYJISIITI A

OCHOBHEBIE
IMOKAa3aTeIn
HOHYJ'ISIHI/II/IZ
YHCJICHHOCTD,
IJIOTHOCTb,
BO3pacTHAs U




64

MOJIOBast
CTPYKTypa
OCHOBHBIE
II0KAa3aTelIu
OINAIE 1112178
POXKJ1aeMOCTb,
MIPUPOCT, TEMIT
pocrTa,
CMEPTHOCTb,
MUTpaIuu

65

DKoJornyecKas

CTPYKTypa
MO JIALIUI

66

67

68

JnHamuka
MOMYJISIIAN U €€
peryusuus
Kpussie pocta
YUCJIEHHOCTHU
MO YJIALINH.
Kpussie
BBDKUBAHUS

DKoJyornueckas
HUIIIa BUJIA.
JlaboparopHnast
paborta
«IIpucnocobnenns
CEMSIH PaCTeHUH K
pacceneHuIo»

0.5

69

70

71

72

Bun xkak cucrema
MO JISIIUI
3aKOHOMEPHOCTH
IOBEICHUS U

MU paLHit
YKMBOTHBIX
Coo011ecTBO
OpPraHU3MOB —
OHOIIEHO3

DKocucremMa Kak
OTKpBITas cucTeMa

73

Kpyrosopot
BEIIECTB U ITOTOK




74

75

SHEPTUH B
DKOCHCTEME
OCHOBHBIE
II0KAa3aTelIu
9KOCUCTEMBI
DKOJIOTHYECKHE
MTAPaAMUTBI

76

N3menenus
CcOoO00IIECTB —
CYKIICCCHH

77

IIpuponusie
9KOCHCTEMBI.
DKOCHCTEMBI 03€p
U PeK.
DKOCHCTEMBI
MOpel U OKeaHOB

78

[IpupoaHbie
9KOCUCTEMBI.
DKOCUCTEMBI
TYHJp, JIECOB,
CTEIEH, IyCThIHb

79

AHTpPONIOT€HHBIE
9KOCHCTEMBI

80

YpOosKocHCTEMBI.
[TpakTnueckas
pabora «3yuyenue
Y OITMCaHNe
ypOOIKOCHCTEMBI

0.5

81

3aKOHOMEPHOCTH
(dhopMUpOBaHUS
OCHOBHBIX
B3aUMOJICUCTBUI
OpPTaHU3MOB B
HKOCHUCTEMAX

82

MexaHu3MbI
BO3/ICUCTBHUA
3arpsI3HCHUN
pPa3HBIX TUIOB Ha
CyOOpraHu3MEHHO
M,
OpraHU3MEHHOM,
MONYJISLIMOHHOM U




83

84

85

9KOCUCTEMHOM
YPOBHSX
buochepa —
oO1IeruIaneTapHas
obotouka 3emin
VYyenue B. U.
Bepnanackoro o
ouocdepe
3aKOHOMEPHOCTH
CYIIECTBOBAHHS
ouocdepsl

86

Kpyrosopots!
BEILECTB U
OHMOTr€OXUMHYECKH
€ IUKJIBI

87

30HAJIBHOCTH
ounochepsl.
OcHOBHBIE OMOMBI
CYIIH

88

89

90

Y CTOMYHUBOCTH
ouocdepsr
OKOJIOTHYECKHE
KPHU3HCHI I UX
MIPUYUHBI

Bo3snetictBue
YyeJIoOBeKa Ha

ouochepy

91

AHTpONIOreHHOE
BO3JICHCTBUE Ha
pacTUTENbHBIN 1
JKUBOTHBII MU

92

93

94

OxpaHa npupos!
OcHoOBHBIE
MIPUHIATIBI
YCTOMYUBOIO
pa3BUTHS
4YeJI0BEYECTBA U
MIPUPOJIBI
PammonansHoe
MPUPOIONOIB30BA
HUE U COXPAHEHHUE




OHOJIOTHYECKOTO
pa3HooOpa3us
3emitu

95

O6o06uieHue mo
TeEME
«Mukpo3BoIIIOLUA
U €€ pe3yJIbTaThD)

96

97

98

99

100

101

102

O60061eHue 1o
TEMe
«MaxkposBomronus
U €€ pe3yJIbTaThD)

O06001enue no
TEME
«IIpoucxoxnenue
Y Pa3BUTHE KU3HU
Ha 3emie»

O6o06meHue 1Mo
TEME
«IIpoucxoxnenue
YyeJioBeKa —
AQHTPOIIOTCHE3»

O06o06meHue 1Mo
Teme « IKOJIOT U —
HayKa o
B3aUMOOTHOIICHUA
X OpraHU3MOB)

O06o06meHue 1Mo
TeMe «OpraHnusmsl
U cpena
oOUTaHU
O06o06meHue 1Mo
TeMe «DKOJIOTHS
BHUIOB U
OIS
O6o06meHue 1Mo
teme «buocdepa —
riaodanpHas
9KOCHUCTEMA)

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102

7.5




YYEBHO-METOJINYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

buonorus. 10 kiacc. ba3oBslii u yriyosneHHblil ypoBHU. YueOHuk / CuBornasos B. U,
Aradonopa 1. b./2021r.
buonorus. 11 kimacc. ba3oBsriii u yrimyoneHHbIN ypoBHH. YueOHuk / CuBoriasos B. U,
Aradonora 1. b./2021r.
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