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MNOSCHUTEJIBHASA 3AIIMCKA
[Iporpamma mo ydyebnomy mpenmery "buomorus" (maiee - Owojiorusi) Ha ypOBHE CpPEAHETO OOIIEro
obOpasoBanus pazpadborana Ha ocHOoBe DenepaibHOro 3akoHa OoT 29.12.2012 Ne 273-D3 «O6 o6pa3zoBaHun
B Poccuiickoit @enepanuny, PI'OC COO, Konnenuuu npenogaBanust yaeOHoro npeamera «buonorus»
¥ OCHOBHBIX MOJIOKEHUH (penepanbHoil paboueil mporpaMMbl BOCTUTAHHUS.
VYueonsiii npenmer «buosorus» yrinyonéaHoro ypoBHs uzydeHus (10—11 kaccel) sIBASETCS OJHUM M3
KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTecTBeHHO-Hay4yHble MNpeaAMeTb». COrIacHO MOJIOKEHUAM
®I'OC COO mnpodunbHble y4yeOHBIE NpEIMETH, H3ydaeMmble Ha YrIIyOJEHHOM YpOBHE, SIBISIOTCS
crocoboM auddepeHnuanuu oOydeHUsT Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHWs W TPU3BAHBI
o0ecreunTh  IPEEMCTBEHHOCTb  MEXKJAY OCHOBHBIM  OOIIMM, CpEIHUM  OOIIMM, CpEAHHUM
npoecCHOHANBFHBIM U BBICHIMM 00pa3oBaHHeM. B TO e Bpemsi Kaxablil U3 3TUX Y4eOHBIX MPEAMETOB
JIOJDKEH OBITh OpUEHTHPOBAH Ha MPHOPUTETHOE peIIeHHEe 00pa3oBaTeNbHbIX, BOCHUTATENBHBIX |
Pa3BUBAIOIIMX 337124, CBSA3aHHBIX C MpoQopHeHTannell 00yJaromuXCsi 1 CTUMYJIMPOBAHUEM MHTEpeca K
KOHKPETHOH o00JIacTW HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJNOTHEH, MEAUIHUHON, HKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIETIOM.
[Iporpamma mo yueOHoMy mpenmery "buonorus" maér mpeacraBieHHe O MM W 3aa4ax U3Y4YEHUS
yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OmperenseT o0s3aTenbHoe (MHBAPHAHTHOR)
IPEIMETHOE COJEpXKaHUE, €ro CTPYKTYpPUPOBAHUE MO pazjielaM M TeMaM, paclpeieieHHe Mo Kiaccam,
PEKOMEHJIyeT MOCIEA0BATEIbHOCT, HM3yYeHHS y4eOHOro Marepuaia ¢ Y4YETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyvarommuxcs. B
nporpaMMe 1Mo OMOJOTHH PEaNW30BaH MPHHLIMUI MPEEMCTBEHHOCTH C W3yYE€HHEM OMOJIOTMM Ha YpOBHE
OCHOBHOT0 0011ero o0Opa3zoBaHus, Ojgarogapss YeMy pOCMAaTPUBAECTCSI HAIPABJIEHHOCTh Ha MOCIEAYIOIIee
pa3BUTHE OHOJOTHYECKHX 3HAHUN, OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, SKOJOTHYECKOTO MBIIUICHUS, TMPEJCTaBICHUA O 3740pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOIICHHWS K OKpYXKalomeW MmpupogHoi cpere. B mporpamme mo Ouonoruu
TaK)Ke IMOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera «buonorusi» B peanuzauuu tpedosanuit GI'OC
COO k mnnaHupyeMbIM JIMYHOCTHBIM, METANpeAMETHBIM M MpPEIMETHBIM pe3yJbTaTaM OOy4YeHHs U B
(OpMHPOBAHNN OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIBHOM IEATENLHOCTH O0YYarOIUXCs 10 OCBOEHHIO
coJiep)aHusl OMOJIOrMYEeCKOro 00pa30BaHMs HA YPOBHE CpEHEro 0011ero o0pa3oBaHus.
VYuebnsbiit npenMer «buosnorus» Ha ypoBHE CpeIHEro o0iero oOpa3oBaHUs 3aBEpIIacT OMOJIOTHUECKOE
o0Opa3oBaHMe B IIKOJIE U OPUEHTUPOBAH HA pacIIMpEeHUe U yriyOieHne 3HaHUH 00ydarolIuXcsi O KHUBOH
IOpUPOJIe, OCHOBAaX MOJIEKYJISIPHOH M KJIETOUYHOW OHOJOrMM, SMOPHONIOTMUM U OMOJIOTMH DPa3BUTHS,
TeHETHUKH, CEJIEKIIUU, OMOTEXHOJIOTUH, BOITIOIMOHHOTO YYEHHUSI U SKOJIOTHH.
N3yuyenne yuebHOro mpenmera «buonorus» Ha yriiyOJe€HHOM yYpOBHE OPHUEHTHPOBAHO Ha MOATOTOBKY
o0yyaroImuxcst K MOCIeAyIoIIeMy MOIYyYeHNUI0 OMOIOTHYEeCKOro 00pa30BaHUs B By3aX M OpraHM3aLUAX
cpeaHero mnpodeccuoHalbHOrO 0o0pa3zoBaHus. OCHOBY €ro CoJEpXKaHHMs COCTaBIseT cHCTeMa
OMOJIOTMYECKUX  3HAHUM, I[IOJYyYEHHBIX TPU HM3YUYEHUH  OOYy4YarOUIMMHCS  COOTBETCTBYIOIIMX
CUCTEMAaTUYECKUX pa3JielioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 knaccax atu
3HaHUS TOJYy4YaloT pa3BUTHE. Tak, paclIMpeHbl M YIiyOJieHbl OMOJOrMYecKHe 3HAaHUS O PaCTEeHHSX,
KHUBOTHBIX, ITprbax, OaKTepUsx, OpraHu3Me YesioBeKa, OOIMX 3aKOHOMEPHOCTSIX KHU3HH, JJOMOTHUTEIHHO
BKJIIOUEHBl OMOJIOTUYECKHE CBEICHHUS MPUKIAAHOIO U TOUCKOBOTO XapakTepa, KOTOPHIE MOXKHO
MCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs MOCIEqyoero Bpioopa npodeccuu. Bo3zMokHa Takke WHTErpanus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSAMH, MTOJTYYEHHBIMU O0YYAIOIUMHUCS MTPU U3YUYECHUH
¢u3uKM, XUMHH, Teorpaduu 1 MaTeMaTUKU.



CtpykTypa mporpamMmbl 1o ydeOHOMYy mpeaMery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH H
DBOJIIOIIMOHHBIA  MOAXOABI K u3ydeHWto Owuonormu. CoOrjacHO UM, HU3YYarOTCs CBOWCTBAa U
3aKOHOMEPHOCTH, XapakTEPHBIC JJIsi JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpTaHHU3AIMH, 3BOIIOIUN
OpraHMYECKOTro MUpa Ha 3emJiie, COXpaHEeHUs OMOJIOrMYECKOro pazHooOpasus mianetsl. Tak, B 10 kiiacce
U3YYalOTCSI OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OWOJIOrHH, SMOPHOJOTMM U OHOJOTHH Pa3BUTHUSA,
TCHCTHUKU M CEJICKIHH, OWOTEXHOJIOTMM M CHHTETHYECKOH OWOJIOTHH, aKTYyaJU3HPYIOTCS 3HAHHS
oOyJaromuxcsi Mo OOTaHWKE, 300J0THH, aHATOMHUH, (u3uoioruu uenoBeka. B 11 kimacce u3ywarorcs
SBOJIIOIIMOHHOE YUY€HHE, OCHOBBI SKOJIOTHH U yYeHHUE 0 buocdepe.
YueOuslii npeamer «buonorus» npu3BaH 006ecrneyuTh OCBOCHUE 00YJarOIIMMHCS OMOIOTUYECKUX TEOPHid
U 3aKOHOB, WJCW, MPUHIUIIOB W TPABUJ, JIGKAIIMX B OCHOBE COBPEMEHHOW E€CTECTBCHHO-HAYyYHOU
KapTUHBI MHUPA, 3HAHUH O CTPOSCHUHU, MHOTOOOPA3HH U OCOOCHHOCTSX KJICTKH, OpraHW3Ma, MOIMYJISIHH,
OHMOLIeH03a, DKOCHCTEMBI, O BBIJAIOUIMXCA HAYYHBIX JOCTH)KCHUSX, COBPEMEHHBIX MHCCIICOBAHUAX B
OHMOJIOTUM, MPUKIAIHBIX acleKkTax OWoJIorMyecKuxX 3HaHui. Jlyig pa3BUTHUS M TOJJEpXKaHUS HMHTepeca
oOydJaromuxcsi K OHOJOTHU HapsAy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUECKOTO Marepuajia B
COJIEpP’)KaHUU TMPOTPAMMBI IO OHOJOTHU MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBIICHUS H
pa3BUTHUS TOW WM UHOM 00J1IacTH OMOJIOTHH, BKIIAZIOM OT€UECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEUICHHE
BaXHEHIINX OMOJIOTMYECKUX U SKOJIOTMUECKUX MPOOIIEM.
Henpb nzydenus yueOHoro npeamera «buonorus» Ha yriayOoa€HHOM ypOBHE — OBJIa/IeHHE 00YyJatOIIMMHUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOM OpraHu3alliy )KHUBBIX CHCTEM Pa3HOr0 PaHra U MpuoOpeTeHHE
YMEHHMH HCMONb30BaTh O3TH 3HaHUS B (GOPMUPOBAHMU HUHTEpeca K OlpeneiaéHHOW obractu
npohecCHOHANBHOM JesTeNbHOCTH, CBA3aHHON ¢ OMOJOTHEH, UM K BBIOOPY y4yeOHOTrO 3aBeNeHUS s
IPOJOKEHUs OMOJIOTHYECKOr0 00pa30BaHUsl.
JocTmwkenne nenu n3ydeHus yaueoHoro npeamera «bruonorus» Ha yriry0JaEHHOM ypoBHE 00ecrieunBaeTCs
pellIeHreM CIIeIYIOIUX 3aay:
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX OHMOJIOTHMUECKUX TEOPHSIX,
KOHIIENIINAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX U TIPABHIIAX, COCTABJIIIOINIMX COBPEMCHHYIO
€CTeCTBEHHO-HAYUHYI0O KapTHHY MHUpa; O CTPOSHHH, MHOTOOOpa3HHd M OCOOEHHOCTSX OMOJIOTHYECKUX
cucteMm (KJeTKa, OpraHu3M, MOMYJSIus, BH, OUOreorneHo3, ouocdepa); 0 BHIIAIOMUXCSI OTKPBITHUIX U
COBPEMEHHBIX UCCIIEJJOBAHHIX B OMOJIOTHH;
03HAKOMJICHHE OOYYAIOIIMXCS ¢ METOJJaMH TIO3HAHUS KUBOW MPHPOJIBI: HCCIEIOBATEIECKUMU METOIAMH
OMOJIOTMYECKUX HayK (MOJEKYJISIPHOW M KIIETOYHOW OHMOJOTHU, SMOPUOJIOTHMH W OUOJIOTHUU pPa3BUTHS,
TeHETUKU W CENEeKUUH, OUOTEXHOJOTUU U CHHTETUYECKOW OHMOJOTHH, TMalleOHTOJOTHH, JKOJOTHH);
METOJIJaMH CaMOCTOSTETbHOTO MPOBEACHUS OMOJOTHYECKUX MCCIEIOBAHHUM B TaOOpPaTOpUH U B MPHUPOJIE
(HabmroieHNe, U3MEPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHNUE);
OBJIQJICHUE OOYYAIOUIMMHCS YMEHHUSMH: CaMOCTOSITEIbHO HAXOJHUTh, aHAJIM3UPOBATH W HCIIOIH30BATH
OMOJIOTHYECKYI0 HH(POPMAINIO; TOJH30BATHCSI OHOJOTHYECKOW TEPMHUHOJOTHEH U CHMBOJIMKOW;
yYCTaHABIMBATh CBS3b MEXKAY Pa3BUTHEM OHOJIOTHH U COLMATBbHO-DKOHOMHUYECKUMU U SKOJOTUYECKUMHU
npoOJeMaMi YeOBEYeCTBA; OICHWBATH TIOCIEICTBHS CBOCH JIEATENBHOCTH TI0 OTHOIICHHWIO K
OKPY’KaIOIIe TPUPOJHON cCpene, COOCTBEHHOMY 3J0POBBIO M 3J0POBBIO OKPYXKAIOIIUX JIFOJCH;
000CHOBBIBaTh U COONIOIATH MepPhl MPOMUIAKTUKYA HHPEKITMOHHBIX 3a00JI€BaHMii, TIpaBHIia MMOBEACHUS B
npupojie U obecrneueHus: 6€30MacHOCTH COOCTBEHHOM KU3HEACSITEFHOCTH B YPE3BBIYANHBIX CUTYAIUSIX
MIPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAYIHBIC OTKPBITHS B 00JIaCTH
OHOJIOrnH;
pa3BUTHE Yy 00yYAIONINXCS MHTEUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B IMpoliecce 3HAKOMCTBA C
BBITAIONIUMUCS OTKPBITUSIMH W COBPEMEHHBIMU HCCIIEJIOBAHUSIMH B OHOJIOTHUH, PEIIAEMBIMH €10
npoOJeMaMi, METOJOJOrHel OWOJOTHYECKOTO WCCIEeOBAHUS, TPOBEACHUS JKCIIEPHUMEHTATBHBIX
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UCCIIEIOBAaHUM, pelIeHrus OWOJIOTUYECKUX 3aJady, MOJEIUPOBAaHUS OHOJOTHYECKHX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTaHHE y 00YYaIOLINXCsl IEHHOCTHOTO OTHOIICHHUS K KHBOW MPUPOJE B LIEJIOM U K OTJACIBHBIM €&
00BeKTaM U SBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOM, TEHETUYECKON IPaMOTHOCTH, OOIIEH KYyIbTYpbl
MOBE/ICHUS B IPUPO/IC; MHTETPAIIHN €CTECTBEHHO-HAYUHbIX 3HAHUK;

nprOOpeTeHNE O00YJAIOIIMMHUCS KOMIIETEHTHOCTH B PallMOHAIILHOM MPUPOAOIONIE30BaHNN (COOTIOACHHE
NpaBWI TOBEACHUS B MPHUPOJE, OXpaHbl BUAOB, dKOCHCTEM, Omochepsl), COXpaHEHHH COOCTBEHHOTO
3MI0pPOBbSI U 3JI0POBbS OKpYXAOMMX Jrofe (coOmrofeHuss mep mpoduinakTuku 3a00JeBaHUM,
oOecrieueHre 0€30MACHOCTU JKU3HENEATENIbHOCTH B YPE3BBIYAWHBIX CHTYalUSIX HIPUPOJHOTO H
TEXHOT'CHHOT'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUsI OMOJIOTMYECKUX 3HAHUN U YMEHUH B TIOBCETHEBHOM
KU3HU;

CO3/IaHHME YCJIIOBUM [JIsi OCO3HAHHOTO BbIOOpa OO0yYarOIIMMHUCA WHIWBUIYaTbHOM 0O0pa3oBaTeabHOU
TPAeKTOPUH, CHOCOOCTBYIOLIEH  MOCIEAylmeMy Mpo(ecCHOHAIbHOMY  CaMOONPEICICHHIO, B
COOTBETCTBUM C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OOmiee 4uCIIO YacoB, OTBENECHHBIX HAa M3Y4YCHHE OMOJIOTWM Ha YrIIyOJIEHHOM YPOBHE CPEIHETO OOIIEero
obpasoBanusi, coctaBiseT 204 gaca: B 10 kinacce — 102 gaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca
(3 gaca B HezeIIO).

Ot60p opraHu3anMoOHHBIX (HOPM, METOJIOB M CPEICTB OOyUEHUS OMOJIOTHH OCYHIECTBISCTCA C YIETOM
cnenu(UKH ero CoAep)KaHus M HANpPaBICHHOCTH Ha MPOAOJDKEHHE OHOJOTHYECKOro OOpa3oBaHUS B
OpraHu3aIMsaX CpelHero NpoheccCuoHaIbLHOTO U BBICIIET0 00pa30BaHusl.

OO0s3aTeNnbHBIM YCIOBUEM TIpU OOydeHUH OUOJIOTMHM Ha YrayOJIEHHOM YPOBHE SIBISIETCSl MPOBEACHUE
1a00paTOPHBIX M TPAKTUYECKUX paboT. Takke ydacTue OOydYarOIMIUXCS B BBITOJHEHHWU MPOCKTHBIX H
y4e0HO-UCCIIE0BATENCKUX pabOT, TEMAaTHKA KOTOPBIX ONPENENIeTCS YUUTEIEM Ha OCHOBE UMEIOINXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUU.



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpeMmenHas O6uosiorusi — KOMIUIEKCHast Hayka. Kparkas ucropust pazButusi Ouonorun. buonorumueckue
HayKM M U3ydyaeMble uMHU IpoOseMbl. DyHnaMeHTaldbHbIE, IPHUKIAIHBIE W IOMCKOBBIE HayuyHBIE
UCCJIEJIOBaHMSI B OMOJIOTHH.

3nauenue 6uonoruu B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KapTuHbI Mupa. [Ipodeccun,
CBsi3aHHBIE ¢ Ouonoruei. 3HaueHHe OMOJIOTUM B MPAKTUYECKOH IESITEIbHOCTH YEIOBEKA: MEIHIIMHE,
CEJIbCKOM XO351CTBE, IPOMBILUIEHHOCTH, OXPaHEe IPUPOBI.

JdemoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'. Mennens, B.
W. Bepuanckuii, U. I1. [TaBnos, . . Meunukos, H. . Basuios, H. B. Tumodees-Pecorckuii, J[x.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! 1 cxeMbl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbI U MX H3YYEeHHE

Kupble cucteMbl Kak mpeameT n3ydeHust Onosiornu. CBONCTBA JKUBBIX CUCTEM: €IUHCTBO XUMHYECKOIO
COCTaBa, AUCKPETHOCTb U ILEJIOCTHOCTh, CIIOKHOCTb U YIOPSAAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTH,
caMOOpraHu3alMsl, CAaMOBOCIIPOM3BEICHHE, PA3IPaXKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHU OpraHu3aluy >KUBBIX CHCTEM: MOJIEKYJISPHBIA, KJIETOYHBIM, TKAHEBbIM, OpPraHW3MEHHBIM,
HOIYJSIIMOHHO-BUAOBOW,  9KOCHCTEeMHBIH  (OmoreoumeHotuueckuii), Ouochepnsiii.  Ilpomecchl,
IPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHBIC PU3HAKK XKUBOTO. JKU3HB Kak (opma cyniecTBOBaHHS
Marepuu. Hayku, n3ydaroniye >xuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3al|u.

W3ydenue >kuBbIX cucteM. MeToasl Ouonornueckoil Hayku. HaOmrogeHue, usmepeHue, SKCIEpUMEHT,
cucreMarusanus, MeraaHanus. [IoHaTne O 3aBHCHMMON M HE3aBUCUMOW nepeMeHHOW. [lmaHmpoBanue
skcriepumenTa. [locranoBka u mpoBepka rumote3. HyneBas rumnoresza. [lonsitue BbIOOpKM U €€
JOCTOBEPHOCTb. Pa3dpoc B 6uosnornyeckux AaHHbIX. OIEHKA JOCTOBEPHOCTH MOJYyYEHHBIX PE3YJIbTaTOB.
[IpuunHBI HCKaXKEHUS pe3yIbTATOB IKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuupl U cxembl: «OCHOBHBIE TIPU3HAKU KU3HWY», «buonormdyeckue cucrteMbl», «CBOWCTBA KUBOU
MaTepun», «YPOBHM OpraHU3aAlMM >KUBOM mpuponab», «CTpoeHue KUBOTHOM KieTkn», «TkaHu
KUBOTHBIX», «CHCTEMBI OPraHOB YEIIOBEYECKOT0 OpraHuismay, «buoreorenos», «buocdepa», «MeTo bl
U3Y4YEHUS KUBOU TIPUPOIIBIY.

O6GopynoBanue: mabopaTopHOe O00OpyIOBaHME IS TPOBEICHUS  HAONIOACHUM, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/icnonbp3zoBaHue pa3IUYHBIX METOAOB IPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buoJiorusi KjeTku

Krerka — cTpykTypHO-QYHKIIMOHAIBHAS €IUHUIIA )KUBOTO. McTopus oTkpeiTusa KiaeTku. Paboter P. I'yka,
A. JleBenryka. Knerounas teopus (T. IIBann, M. Ilneiinen, P. BupxoB). OcHOBHBIC MOJOXKECHHUS
COBPEMEHHOM KJIIETOUYHOU TEOPHHU.

MeToabl MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTHU: MUKPOCKOIIUS, XpoMaTorpadus, aIeKTpodopes, MeTo
MEYEHbIX aTOMOB, Au(depeHnnanbHoe UeHTpU(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue
Qukrcuposannvix Kiemok. DIEKTpOHHas MHKpockonusi. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicusnenHoe) uzyyeHue Kiemox.

JdemoHcTpauuu



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

Tabmuub! u cxembl: «CBETOBOM MUKPOCKOID», «JIEKTPOHHBIA MUKPOCKOI», «MCTOpHS pa3BUTHS METOI0B
MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIpPENapaThl PacTUTENbHbBIX, )KUBOTHBIX U OaKTepHabHBIX
KJIETOK.

IIpakTnyeckas padora «/3ydueHue MeTOA0OB KIETOUHOH Ouonoruu (xpomarorpadus, 3yeKTpodopes,
muddepennmanbHoe nenTpudyrupoanue, [1LP)».

Tema 4. XuMun4yeckasi OpraHu3anus KJIeTKu

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MHKpPO- U YyJIbTpaMUKpOdJIeMeHThl. Boga u e€ posnb Kak
pacTBOpUTEINA, pPEAreHTa, y4yacTHE B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPEryIsiuuu. MuHepaibHble
BEIIIECTBA KJIETKH, UX OMOJIOTHYecKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKH. bruonorndeckue noaumepsl. benku. AMHHOKHCIOTHBIN cOcTaB OENIKOB.
Ctpyktypsl OenkoBoit Moinekynbl. [lepBuunas cTpykTypa Oenka, mnentujaHas cBsi3b. BTopuuHas,
TpeTUYHasi, 4YeTBepTHYHas CTPYKTypbl. Jlenarypauus. CsolictBa OenkoB. Kinaccugpukamus Oenkos.
Buonornueckue pynkunm 6enkos. [lpuonsl.

YrneBoabl. MoHOCaxapu/ibl, JUCaXapyuabl, OJIUrocaxapusl U nonucaxapuabl. OOmuil mian CTpOeHUs U
(bu3MKO-XMMHUYECKHE CBOMCTBA yriaeBo10B. buonornyeckue QyHKIMH YTrIeBOIOB.

Jlumupel.  TuapodwmnbHO-TUApOodoOHBIE  cBoiicTBa. Kiaccudukanus aunuaoB. TpHUTIHIICPHUIEI,
dbochomunuabl, BOCKH, cTepouabl. bronornueckue GyHKIUY JUmuaoB. OOIIMe CBOHCTBA OMOIOTHYECKUX
MeMOpaH — TeKy4ecTh, CHOCOOHOCTh K CAaMO3aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunnoBeie kucnotel. JJHK u PHK. Crpoenne nyknenmHoBbix kucinor. Hykneorwasl. [lpunimmn
koMmIuieMeHTapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiiHas crimpainb. MecTOHaX0XICHUE H
ounonornyeckue pynkuuu JJHK. Bugsr PHK. @ynkunn PHK B kietke.

Ctpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosekyiae AT®. buonorunueckue pynxiuu ATO.
BoccTaHoBneHHBIE TIEPEHOCUMKH, UX (QYHKIMM B KIeTKe. /[pyeue Hyxneosuompugpocgamot (HTD).
CexBennpoBanue [JHK. Memoowr eenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast  Ouojorusi: OuMOXUMHYECKME U  OuodU3MUecKHe  HCCIelOBaHUS  cocTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl OMOMOneKyl. Moodenuposanue cmpykmypvl u pyuKyuil OUOMONEKYIL U UxX
Komniexcos. Komnvromeprwiti Ou3aiin u opeaHudeckuii cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATLO208.
JdemoHcTpauuu

[Moptpertsr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep, C. [Ipy3unep.
Huarpammsl: «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXHMBOW Ipupoae», «PacmpenencHue
XUMHYECKHX DJIEMEHTOB B KUBOU PUPOLIEN.

Tabmune! u cxemsl: «lleproguueckast TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI BOJBIY,
«BermecTBa B cocTaBe opraHnu3mMoBy, «CTpoeHue MOJIeKyIbl 0enkay, «CTpyKTypbl OEITKOBON MOJIEKYIIBIY,
«CTpoeHHEe MOJEKYyJl YIrieBoIOB», «CTpoeHHE MOJEKYJl JUNUA0B», «HyKIENHOBBIE KHCIOTBI»,
«Ctpoenne Monekyiasl ATO».

O6opynoBaHue: XuMUYecKasi Iocyia 1 000pyI0BaHHe.

Jladoparopnasi padora «O0HapyKeHHE OEITKOB C TTOMOIIBIO KAYECTBEHHBIX PEaKITUi».

JlabopaTopnass padora «lccienoBaHne HYKJIEMHOBBIX KHUCIIOT, BBIACIEHHBIX W3 KIETOK Pa3INYHbIX
OpPraHU3MOB.

Tema 5. Ctpoenne u GyHKIUHN KJIETKH

Tunsl KJIETOK: syKapuoTHUeckas M mpokapuotudeckas. CTpyKTypHO-(QYHKIHMOHaJbHbIE OOpa30BaHUS
KIIETKH.

Crpoenne npokapuotuueckoil kinetku. Kinerounast crenka Oakrepuil u apxeid. OCOOEHHOCTH CTPOEHHS
rerepoTpo@HON U aBTOTPO(YHOMN MPOKAPHUOTUUECKUX KIETOK. MecTo U posib MPOKapUOT B OMOILIEHO3aX.



Crpoenne ®  (QYHKIIMOHMpPOBAHME JYKApHMOTHYECKOW  KieTku. Ilmasmatmyeckas  MemOpaHa
(mmazmanemma). CTpykTypa Iuia3Matndeckoil MmemOpanbl. TpaHCIOpT BelIecTB yepe3 MiIa3MaTHyecKylo
mMeMmOpany: naccuBHbIN (auddysus, obneru€énnas nudpys3us), aKTUBHBIN (HEPBUYHBIA U BTOPUYHBIHI
akTUBHBIN TpaHcropt). [lomymponunaemocts wmemOpanbl. Pabora Harpuii-kanueBoro Hacoca.
OHJOUNTO3: MUHOLUTO3, harounTos3. Dx301uTo3. Kinerounas crenka. CTpykTypa U QyHKIHMH KIECTOYHOU
CTEHKH PAacTEHHIA, TPHOOB.

Huronnasma. [{uto3zoms. [{utockener. JBmwkenue nuromiasmel. Opranouabl kietkn. OqHOMEMOpaHHBIC
opraHoujipl KjeTku: sugorminazMarudeckas cets (O1IC), anmapar ['onbIxku, TM30COMBI, UX CTPOCHUE U
dbyHkun. B3auMocBsa3b 0AHOMEMOpaHHBIX OpraHOUJ0B KiIeTKH. CTpOeHHE TPaHyNISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX 0enkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'mankuii  (arpaHylspHBIA) SHIOIIIA3MATUYECKUU peTukynyMm. CekperopHas (yHKIUS —anmapara
[omemxu. Moouguxayus 6enxkos 6 annapame I onvoocu. Copmuposka denxkos 6 annapame I 01v0xucu.
Tpancnopt BeliecTB B KiieTke. Bakyonu pacTutenbHbIX KieTok. Kierounslit cok. Typrop.
[TosryaBTOHOMHBIE OpraHOMJIbI KJIETKH: MUTOXOHJPHUH, IMIACTUIBL. [Ipoucxooicoenue mumoxonopuii u
naacmuod. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u GYHKIIUU MHTOXOHAPUN H
wiactug. [lepBuuHble, BTOPUYHBIE U  CJOXHBIE IUIACTUABI  (DOTOCHHTE3UPYIOMIUX  AYKApPHUOT.
XI0poIIacThl, XpOMOILIACTHI, JISUKOIUIACTHI BBICIIMX PACTEHUI.

HememOpannsie opranounsl kieTkd CTpoeHne W (YyHKIMH HEMEMOpPAaHHBIX OPraHOWAOB KIIETKH.
PuGocomsbl. Ilpomexcymounvie ¢punamenmoi. MUKpODUITAMEHTB. AKMUHOBblE MUKPOQDUIAMEHMbI.
MpliieyHble KICTKH. AKMUHOBble KOMNOHEHMbl HeMbluleuHvlx kiemok. Mukporpybouku. Kierodnsrit
ueHTp. CTpoeHre M JBUKEHHE >KTYTUKOB M pecHHYeK. MUKpOTpyOOuKH HuTOIIa3Mbl. LIeHTpuob.
benxu, accoyuuposannvie c mukpogunamenmamu u muxkpompybouxamu. Momopmwie benxu.

Anpo. OOosiouka sapa, XpOMaTWH, KapuoIUlasMma, SIPBIIIKHA, UX CTPO€HHE W (YHKUMU. SnepHbII
OenkoBbIil MaTpuke. [IpocTpancTBeHHOE PacONOKEHNE XPOMOCOM B HHTEP(hA3HOM siApe. DyxpomamuH u
eemepoxpomamun. beaku XpomaTHHAa — THCTOHBL. /JuHamuka s0epHol 06010yKu 8 mumo3se. foepHulil
mpaucnopm.

Kinierounsie Britouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (pacTUTENIbHOM, )KUBOTHOM,
IpuOHOI).

JdemoncTpauuu

[optpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuue! 1 cxembl: «CTpoeHHE 3YKapUOTHUYECKON KIETKN», «CTpoeHne )KUBOTHOU KiIeTKn», «CTpoeHune
pacTUTEIbHON KIETKN», «CTpOEHNUE MUTOXOHAPUNY, «SAapo», «CTpoeHne NPOKapUOTUIECKON KIIETKI».
OObopynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpPENapaTbl pacTUTENBHBIX, JKUBOTHBIX KJETOK,
MUKpoIpenaparbl 0aKTepHaTbHbIX KJIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHUsI KJIETOK Pa3IMUYHBIX OPTAaHU3MOBY.

IIpakTHyeckas padora «/3ydyeHue cBONCTB KIETOYHONH MEMOpPaHBI».

JlabopaTopnas padora «lccienoBanue niaazMoinsa U JEMIa3MONIN3a B PACTUTEIBHBIX KIETKAX).
IIpakTHyeckas padora «3yueHue IBUKEHUS IUTOITIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BelllecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIIISALIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa BEIIeCTB: aBTOTPO(HBIN U
reTepoTpodHbIH. YuacTue KHCIopoJa B OOMEHHBIX Mpoleccax. JHEpreTuyeckoe o0ecreyeHne KIeTKH:
npespaiienie AT® B oOMeHHBIX mpoueccax. (DepMEHTATUBHBIN XapakTep peakUHil KIEeTOYHOIo
MeTtabonu3ma. depMeHThl, UX CTpPOEHHUE, CBOMCTBa M MexaHu3M peictBus. Kodepmentsl. Orianuus
(epMEHTOB OT HEOPTaHMUECKUX KAaTaIU3aTOpoB. beaKu-akTHBaTOphl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (pepMEHTATUBHBIX PEAKIIMNA OT Pa3IMUHBIX (PAKTOPOB.



[lepBrUYHBI CHHTE3 OpPraHMYECKUX BeEIIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHBIN U OKCUSEHHbIU
gomocunmes y baxmepuii. Ceemocobuparowjue nuemMenmvl U nueMenmvl peakyuoHHoz2o yeumpa. Pomb
XJIOPOIUTACTOB B mporiecce hoTocuuTe3a. CBeroBas U TeMHOBasi ¢aszbl. @omoovixanue, Cs., Cq. u CAM-
munvl pomocunmesa. 1lponyKTuBHOCTh (GOTOCHMHTE3a. BiusHHe paznuyHbIX (PAKTOPOB HA CKOPOCTH
dboTocuHTe3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpu(uUupyromue  OakTtepuu,
xene300aKkTepun, cepoOaKTepru, BOJIOPOIHbIEC OakTepun. 3HaUeHHE XeMOCHHTE3A.

AHaspobHble opraHu3mbl. Bunel Opoxkenus. [IpoaykTel OpokeHHs W MX HCIOJIb30BAHHE YEIOBEKOM.
AHa3p0OHBIE MUKPOOPTaHU3MBbI KaK 00bEKThI OMOTEXHOJIOTHU U BO30YIUTEIN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTuyeckoro obmena. IloaroroBurenbHbiid sTam. [nukomn3 —
0ECKHUCIIOPOAHOE PACUIETVIEHNE TTIFOKO3bI.

buonoruueckoe okucieHUE, UK KIETOYHOE AblXxaHue. Posib MUTOXOHAPHIL B Mpolieccax OMOIOrHUecKOro
okucnenusa. Huknnyeckue peakuuu. OxucnurtenbHoe (ochopunrpoBaHue. IHepeus MeMOpaHHO20
epaouenma npomonos. Cunmesz AT®: paboma npomonnou ATD-cunmaswl. llpenMyinecTBa a3poOHOTO
nyTH 0OMEHa BEIIECTB nepe]] aHadpoOHBIM. D((HEKTUBHOCTH SHEPTETHYECKOTO OOMEHA.

JlemoHCcTpanun

[Hoptpetsr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuemn, I
A. 3aBap3uH.

Tabmuner w0 cxeMbl: «@DorocwHTE3», «DHEpreTmueckuii obMen», «buocwHTe3 Oenkay, «CTpocHHE
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OPYIOBaHHUE JJIsi MPUTOTOBJICHUS MOCTOSHHBIX U BPEMEHHBIX
MHUKpPOIPENapaToB.

JlaGopaTtopnasi padora «/3ydeHHe KaTaIUTUYECKOW aKTHMBHOCTH (DEpPMEHTOB (HAa MpHUMEpe aMHUIIa3bl
WM KaTamasbl)».

JlabopaTopnasi pabora «M3ydeHue (EepMEHTATUBHOIO pacIIeIJICHUs TMEpPOKCHIa BOJOpOJa B
PaCTUTENBHBIX M KHUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE Npo1ieccoB (OTOCUHTE3A U XEMOCUHTE3A).

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBenHass nHGOPMANMA M peaJn3anus eé B KJIeTKe

Peaknmm marpuuHoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIHUSAX MaTPUYHOTO CHHTE3a.
Peanuzamnust nacienctBeHHOM wuHGoOpManuu. ['eHEeTHYeCKUid KON, €ro CBOWCTBA. TpaHCKpUIIIUS —
maTpuuHblii cuHTe3 PHK. [IpuHIMNBI TpaHCKpUMIUU: KOMIUIEMEHTapHOCTh, AaHTUNAPAJUIENBHOCTD,
acuMMeTpudHocTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.
Tpancnsus u e€ sranbl. Yuactue TpaHcnopTHbix PHK B OuocunTese Oenka. YciaoBus OMocuHTE3a
oenka. Koguposanue amuHOKUCIOT. Posib pubocoM B OnocuHTe3e Oenka.

Coepemenunvie npeocmasieHuss o cmpoenuu 2eHos. OpraHu3anus TeHOMa Yy MPOKAPHOT U IYKapHOT.
Perynsauus akTUBHOCTH T'€HOB y mpokapuoT. ['unoresa onepona (P. Kako0O, XK. Mano). Monexyrapnovie
Mexauuzmbl IKCnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomol 2enos. Perynauus
00OMEHHBIX IIPOIECCOB B KiieTke. KineTouHslit romeocTas.

Bupycel — Hekierounbsle (OpMBI KM3HM W OOMUraTtHble mapa3uTbl. CTpOEHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kusuenuwiti yukn JHK-cooepocawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpammuas mpancKpunyus, pesepmasd, UHme2pasd.

BupycHpie 3a0oneBanus uenoBeka, XHBOTHBIX, pacteHuit. CIINJ], COVID-19, commansHble U
MEIUIIUHCKUE TPOOIEMBI.



Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypuvix 6uonocuueckux
Ooanuvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie @ynkyuu Oerxos. Cnocodul
00CMaBKU 1eKapcme.

JdemoHcTpauuu

[Toptpetsi: H. K. Konbuos, /1. 1. iBanoBCKui.

Tabmuue! u cxemsl: «buocunres 6enkay, «I enernueckuii koay, «Bupyce», «bakrepuodarm.
IIpakTyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KM3HeHHBIN HUKJ KJIETKH

Knerounslii nuki, ero mepuoabl u perymsnus. Muarepdaza u muto3. OCOOEHHOCTH MPOIECCOB,
npoTekarmux B uaTepdase. [loaroroBka kieTku k jaeneHuro. [IpecuHTeTHYECKHI (TOCTMUTOTHYECKUN),
CUHTCTHYECKUN U TOCTCUHTETUUYECKUH (IIPEMUTOTUYCCKUI ) TePUOIbI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — penmukanusa. Ilpunnunsr permumkanuun  [IHK: komiuieMeHTapHOCTS,
MOJTYKOHCEPBATUBHBIA CHHTE3, aHTUIapauieabHOCTh. Mexanusm pemmkauun JHK. Xpomocomsl.
Crpoenne xpomocom. Temomepsl M Tenmomepasa. XpPOMOCOMHBIA Ha0Op KIETKM — KapHUOTHIL

JuniionIHbIN ¥ TarIONAHBIA HA0OpEI XpoMocoM. ["'oMoToruyHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.
Henenne knerkn — MuTo3. Cragum MUTO3a M HMPOUCXOASIIME B HUX MpPOUECChl. TUIbI MHUTO3A.
Kapuokunes u nutokunes. buosornueckoe 3HaueHHEe MUTO3A.

Perynsiiust MUTOTHYECKOTO ITUKJIIA KIETKHU. [IporpaMMupyemast KiieTouHasi THOSb — aromnTo3.

Knerounoe sapo, XpoMocombl, (QYHKIMOHANbHAas TEHOMHUKA. Mexanusmol  npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas knemrka» — dbuoungopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSA KIIeMKU.

JdemoHcTpauuu

Tabmunel 1 cxembl: «KU3HEHHBIA [UKI KICTKW», «MuUTO3», «CTpoeHHEe Xpomocom», «Permmkarus
JITHK.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKpompemnaparsl: «MuTo3 B KJIeTKaX KOpeliKa JTyKay.
Jlaboparopnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

Jlaboparopnasi padora «HaOmrioneHue MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax ).

Tema 9. Ctpoenune u GyHKIMH OPraHu3MOB

buonornueckoe paszHooOpasue opraHu3mMoB. OJIHOKJIETOYHBIE, KOJOHHUAJIbHBIE, MHOIOKJIETOUHBIE
OpTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS M IKU3HENEATENIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu, apxeu,
OJIHOKJICTOYHBIE TPUOBI, OHOKIETOUHBIE BOJAOPOCIH, IpyTrue MpoTUCTHL. KoMoHMaNbHbIE OPraHu3MBI.
B3anmMocBs3p yacTeld MHOTOKJIETOYHOTO opraHu3Ma. TkaHM, opraHbl M CUCTeMbI OpraHoB. Opranusm Kak
eauHoe nenoe. ['omeocras.

Tkanu pactenuil. THUIBI pacTUTENBHBIX TKaHEW: 00pa3oBaTeNbHAs, MOKPOBHAS, MPOBOAINAs, OCHOBHAS,
Mexanuueckas. OcoOeHHOCTH CTpoeHMs, PYHKIUN U pacroNio>KeHUs TKaHEel B OpraHax pacTeHHIA.

TkaHu )KUBOTHBIX W YeTOBEKA. THIBI )KUBOTHBIX TKAHEH: dMUTENUATbHAS, COCTUHUTEIbHAS, MBIIICYHAs,
HepBHast. OcCOOCHHOCTH CTPOCHUS, QYHKIIUN 1 PACTIONOKEHHS TKaHEH B OpraHax >KMBOTHBIX M YEJIOBEKA.
Opranbl. BeretaTuBHble U T€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbl OPraHOB KUBOTHBIX U
yenoBeka. OyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Ormopa tena opranu3moB. Kapkac pactenuit. CkeneTsl OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KHUBOTHBIX.
Hapyx#slii 1 BHyTpeHHUH ckeneT. CTpOCHHE U THITBI COETMHEHUS KOCTEH.

JIBukeHne opraHu3MoB. JIBMKEHHE OJIHOKJIETOYHBIX OPraHU3MOB: amMEOOHMIHOE, IKI'YTUKOBOE,
pecHu4Hoe. [[BU)K€HHE MHOTOKJIETOYHBIX PAaCTEHUI: TPOMU3MBbI U HACTUU. [[BUKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKA: MbllIeuHas cucrema. Peduiexc. CkeeTHpIe MBIIIIBI U UX padoTa.



[Tntanue opranusmos. IlornonieHue BOABI, YIIIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHHSMM.
[Ilutanue >kMBOTHBIX. BHYTpPHUIIONIOCTHOE M BHYTPUKIETOYHOE NuIleBapeHue. [IurtaHume MO3BOHOYHBIX
KUBOTHbIX. OTzAenbl NMILEBApUTENbHOTO TpakTa. [lumeBapurenbHble skene3bl. lluimeBapurenbHast
CHUCTEMA YEJIOBEKA.
Jbixanue opranu3moB. [IpixaHue pacteHuil. Jlpixanue »uBOTHBIX. Juddy3us razo yepe3 noBepXHOCTh
kietku. KoxkHoe apixanue. JlpixatenpHasi moBepxHOCTh. JKaOepHoe W n€rouHoe apixaHue. Jlpixanue
[IO3BOHOYHBIX JKUBOTHBIX U UEJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHHME CTPOEHMS JETKUX MO3BOHOYHBIX
JKUBOTHBIX. JIpIxaTenpHas CHUCTEMa 4YelloBeKa. MexaHM3M BEHTWIALUM JIETKHX Yy NOTUL H
MIIEKONUTaOMMX. Perymnsauus npixanus. J{pixarenbHbie 00bEMBI.
TpaHcnopT BeEWIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBbI pacTeHUM. TpaHCOPT BeEWIECTB Yy
KUBOTHBIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHast cucTeMa IIO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE cocyAbl U KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOLMOHHbIE
YCIOXHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMbl IIO3BOHOYUHBIX JHMBOTHBIX. PabOora cepauma u eé
peryisnus.
Boigenenue y opranusmoB. Beinenenue y pactenuid. Boiienenue y kuBOTHBIX. COKpaTHTEIbHBIE
Bakyosd. Opratsl BblieneHus. OuiabTpanys, ceKpelns U 00paTHOe BCachblBAaHUE KaK MEXaHU3Mbl PabOThI
OpraHoB BbliencHMs. CBS3b NOJIOCTH TeJIa C KPOBEHOCHOM U BBIACIUTENIBHON cucTeMaMu. Belienenue y
MO3BOHOYHBIX KUBOTHBIX M 4enioBeka. [louku. Ctpoenne u pyHKIIMoHHpoBaHue HedpoHa. OOpa3oBaHue
MOYH Y 4EJIOBEKa.
3amura y OpraHu3MoB. 3alliuTa Y OJHOKIETOYHbIX Opranu3MoB. Criopbl OaKTepuil U LHUCThI IPOCTEHIIINX.
3amuTa y MHOTOKJIETOUHBIX pacreHuid. Kyrtukyna. CpencrtBa NMacCMBHOM M XMMUYECKOW 3alllUTHI.
DOUTOHLIUBI.
3ammTa y MHOTOKJICTOYHBIX KUBOTHBIX. IIOKPOBBI M MX MPOU3BOJHBIE. 3allIUTa OpraHu3Ma OT OOJIe3HEH.
NMmyHHass cucrema 4enoBeka. KIETOUHbIH W TyMOpalbHbIE HMMYHHUTET. BpoXIEHHBIN U
npuoOpeTEéHHBIN crienuupuUeckuii UMMYHHUTET. TeopHsl KIOHaJbHO-celleKTuBHOro ummynurera (II.
Opmux, ®. M. bepuer, C. ToneraBa). BocnaiurenbHbie OTBEThl OpraHu3MoB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.
Pa3npaxuMocTh U perynsius y oOpranu3mMoB. Pa3qpakuMocTh y OJHOKIJIETOUHBIX OPraHU3MOB. TaKCHCHI.
Pa3znpaxxumocTs 1 perynsiuus y pacteHuil. POCTOBbIE BelllecTBa U MX 3HAYCHHUE.
HepBHas cucrema u pediexkrtopHas perynsuus y >XUBOTHbIX. HepBHas cuctema M €€ OTIEIBI.
OBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHMSI HEPBHOM CHCTEMbI Y UBOTHBIX. OTIENbl TOJIOBHOTO MO3Ta
MIO3BOHOYHBIX KMBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHble U yCIIOBHBIE pedIIEKCHI.
['ymopanbHasi peryysanus W SHIOKPUHHAs CUCTEMA JXUBOTHBIX M uejoBeka. JKenessl »HIOKpUHHOU
CHCTEMBbl M HX TOPMOHBI. [lelicTBME TOpPMOHOB. B3amMOCBSI3b HEPBHOW M SHIOKPHUHHON CHCTEM.
NumoTtanamo-runodu3zapHas cuctema.
JdemoncTpauuu
IHoptper: U. I1. I1aBnoB.
Tabmumpl 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOAOpOCIN», «bakTepuny,
«[Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB IO3BOHOYHBIX >KHBOTHBIXY,
«BHyTpeHHee cTpoeHne HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHue cTedmsy,
«CTpoeHHe JMCTOBOM IIACTMHKM», «TKaHM >KUBOTHBIX», «CKener uenoBeka», «llumeBapurenpHas
cucrteMa», «KpoBeHocHass cucremay», «/lpixarenpHas cucrema», «HepBHas cucremarn, «Koxay,
«MpblImeyHas cucteMay, «BeraenurenbHas cucremay, «9HIOKpHUHHAS cucTeMay, «CTPOEHHE MBIIIBIY,
«MmmynuteT», «KumeuHononaoctHele», «CxeMa MHUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI
MIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue ruapel», «CTpoeHME IIaHapum», «BHyTpeHHee cTpoeHue
noxzaeBoro uepBsi», «HepBHas cucrema poido», «HepBHas cucrema nsrymku», «HepBHas cuctema
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npecMmblkaromuxcs», «HepBras cucrema nruny», «HepBHas cucrema miekonurtarommx», «HepBHas

cucTeMa 4yesnoBekay, «Pediexcy.

O0opynoBaHue:  CBETOBOM  MHKpPOCKON,  MHUKpONpENaparbl  OAHOKJIETOYHBIX  OpPraHu3MOB,

MUKpOIIpenaparbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMM HAaCEKOMBIX, WIJIOKOXKHX, IKUBbBIE

9K3EMIUIAPhl KOMHATHBIX pacTeHHH, repOapuu pacTeHUN pa3HBIX OTIEJNOB, BIAXHBIC MpenapaThl

KUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUICKIMH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEeKa,

o0opysoBaHuE [UIsl JAEMOHCTPALlMM IOYBEHHOTO M BO3JIYIIHOTNO NUTaHUS PACTEHUM, pacllEIICHUs

Kpaxmana U OeJKoB IMoja JAelcTBUEM (EepMEHTOB, 000OpyAOBaHUE [UIsl JEMOHCTPAllMM OIBITOB IO

U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX JBW)KEHUH, MOJEIU T'OJOBHOTO

MO3ra pa3jINyYHbIX KUBOTHBIX.

Jlaboparopnas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopnas padora «/3yyeHre TKaHel )KUBOTHBIX).

JlaGopaTtopHas padora «/3yyeHre opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOKeHHe 1 pa3BUTHE OPTaHN3MOB

@®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U MoJioBoe. Buabl Gecrionoro

Pa3MHOXKEHUS: TOYKOBAaHUE, CIIOPYJIAINS, parMeHTalHsl, KITOHUPOBAHHE.

[TonoBoe pasmHoxenue. IlonoBeie knetku, unu ramersl. Meio3. Ctaguu meiiosa. [loBenenue xpomocom

B Meno3e. Kpoccunrosep. buonornueckuii cMbIca MeH03a U IIOJIOBOTO Ipouecca. Meno3 u ero Mecro B

YKU3HEHHOM LIMKJIE OPIaHHU3MOB.

[TpenzaponpimieBoe pa3Butue. I'amerorene3 y »xuBoTHbIX. [lonoBeie kene3pl. OOpa3oBaHUe U pa3BUTHE

MOJIOBBIX KJIEeTOK. CriepmaTorenes u oorene3. CTpoeHHe MOJOBBIX KIIETOK.

OmtooTBOpeHNe W 3MOPHUOHATIBHOE pAa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHUS: Hapy»XKHOE,

BHyTpeHHee. [[apTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa O Pa3BUTHUU OPTaHHU3MOB.

Mopgocenes — ooma u3z enaswvix npoorem smopuonoeuu. Kowyenyus mopghoeenos u mooenu

mopgozeneza. Ctamum SMOprOTeHe3a KUBOTHBIX (Ha puMepe JirymkH). Jpo6ienue. Tumsl 1pobieHust.

Jlemepmunuposannoe u HedepmuHuposanHoe Opodrenue. bracmyna, munwet 6aacmyn. OcoOeHHOCTH

NpoOJIeHNs MIIEKOIUTAIOMUX. 3apOo/bIIeBbIe JIMCTKU (TacTpyssaius). 3akjiajka OpraHoB M TKaHEH u3

3apOJBILIEBBIX JMCTKOB. B3amMHOe BiMsHME 4YacTel pa3BHBAIOLIErocs 3apojbllia (3MOpHOHANIbHAsS

UHAYKIMS). 3aKiiajka IJIaHa CTPOEHHUS >KMBOTHOIO KakK pe3yJbTaT HEepapXUUYECKUX B3aUMOJEHUCTBUMN

reHoB. BiusiHue Ha SMOpHOHAIbBHOE pa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbL.

Poct u pa3utue xxuBoTHBIX. [locTamMOpruonansHbIil nepuosn. [Ipsimoe u HenpsMoe pazsutue. PazBurtue ¢

MeTaMop(o30M y OECrO3BOHOUYHBIX M MO3BOHOYHBIX KMBOTHBIX. BHojornyeckoe 3HaueHue MpsMOro M

HENpsSIMOTO Pa3BUTHSI, UX PAaCHpPOCTpaHEHUE B Mpupoje. TUIbl pocTa KUBOTHBIX. PaKTOPbI PETyIsIuU

pocTa KHUBOTHBIX M ueioBeka. CTaauu NOCTAIMOPHMOHAIBHOTO Pa3BUTUS y KUBOTHBIX U YEJIOBEKa.

[Tepuoel oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoxeHue u pazButue pacteHuil. ['ametoput u cnopopur. Meiio3 B )KM3HEHHOM LIUKJIE PACTEHUH.

OO6pa3oBanue crop B Tporecce Mmeiosza. ['ameroreHes y pacteHuit. OmIoOg0TBOPEHHE W pPa3BUTHE

pPacTUTENbHBIX OpraHu3MoB. JIBOWHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTteHuil. OOpa3zoBaHue H

pa3BUTHE CEMEHH.

MexaHu3MBblI PETyJIALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuuel u cxemsl: «BereratuBHOe pazMHOKeHHE», « TUIBI 6eCroNoro pasMHOXKEHUs», «Pa3MHOXKeHHEe

XJIaMUJOMOHAbI», «Pa3MHOXEHHE OHBIJeHbD», «Pa3MHOXeHHe THUape», «Meho3», «XpoMOoCOMBI,

«["ameTorenesy», «CTpoeHue SHUIEKIETKH U criepMaTro3ouay, «OCHOBHbIE CTa Ui OHTOTreHe3a», «IIpsmoe
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U HempsiMoe pa3BuTue», «Pa3zBuTue Malckoro xyka», «Pa3putue capaHum», «Pa3BUTHE JATYIIKH,
«/IBOliHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHHil», «CTpoeHHE CeMSH OJHOAOIBHBIX M ABYIOJIbHBIX
pacteHuin», «Ku3HEHHbId LMK MOPCKOW KamycTbD», «OKH3HEHHBIM LUK MXa», «KU3HEHHBIA LMK
NaIOPOTHUKAY, «KU3HEHHBIN LUKII COCHBI».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOMpenaparbl SHMIEKIETOK U CIEPMaTO30HII0B, MOJEIb
«IuKI pa3sBUTHS JIATYILIKW Y.

Jladoparopnasi padora «/3yueHre CTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.
IIpakTHyeckas padbora «BpisiBiIeHHE TPU3HAKOB CXOJCTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX.
JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Wcropus ctaHOBIIEHUS U pa3BUTUS FEHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana.
Ponp oreuecTBeHHBIX yu€HBIX B pa3BuTuu reHeTuku. Padoter H. K. KombsrioBa, H. Y. BaBunora, A. H.
benozepckoro, I'. /. Kapneuenko, 0. A. ®wmmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETHYECKHE TOHSATHUS U CHUMBOJBL. [ OMOJOTMYHBIE XPOMOCOMBI, aJUICJbHBIE TEHBI,
aJIbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS
auHUS, THOpuAbl, TreHoTur, QeHoTtun. OCHOBHBIE METOJbl T€HETHKU: THOPUIOIOTHYECKH,
LHUTOJIOTHYECKUI, MOJIEKYISIPHO-TEHETUYECKUM.

JdemoHcTpauuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. Y. Basunos, A. H. benosepckui, I'.
. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemmbanue. [lepBoiii 3akoH MeHaenss — 3aKOH €AMHOOOpa3usi THOPUAOB MEPBOTO
nokonenus. IlpaBuno nomuHupoBanus. Bropoil 3akoH MeHaenss — 3aKOH pacUICIUIEHHUs] IPU3HAKOB.
[uTomornyeckrue OCHOBBI MOHOTHOPUIHOTO CKpPEIUBaHUs. [ MITOTE3a YMCTOTHI TaMeT.

AHanu3upyroiee ckperniuBanue. [IpoMexxyTOUHbI XapakTep HacjeAoBaHUs. PacrieruieHne Npu3HaKoB
IIPU HEMOJIHOM JTOMHUHHUPOBAHUMU.

JuruGpunHoe ckpemmuBanue. Tpetuit 3akoH MeHens — 3aK0OH HE3aBHCUMOTO HACIIEeIOBaHUS MTPU3HAKOB.
[{utonornyeckne OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHOe HacienoBanue mpuszHakoB. Paboter T. Moprana. CrenieHHOe HacleIOoBaHUE TEHOB,
HapyllIeHUe CUEIJICHUS MEXAy FreHaMU. XPOMOCOMHas TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIA MEXaHHU3M ONPEIEICHUS MOoJia. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsIi ¥ reTeporameTHsld 1MoJ. I'eHeTnyeckass CTpyKTypa IoJIOBBIX XpomocoM. HacnmenoBanue
IIPU3HAKOB, CLIETIJICHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucreMa. [lmeroTponust — MHOKECTBEHHOE JIEUCTBHUE IeHa. MHOKECTBEHHBIN
amenu3M. BzaumopelicTBue HeamienbHbIX TeHOB. KoMmieMenTapHocTh. Onuctas. [lonumepus.
['eHeTHYeCKUi KOHTPOJb PA3BHUTHS PACTCHHM, XUBOTHBIX W YEJIOBEKA, a TaKke (U3HOJOTUUECKUX
MPOIIECCOB, TIOBEJACHUS W KOTHUTHBHBIX (QyHKIMHA. [eHeTHdeckue MeXaHW3Mbl CHMOMOTEeHE3a,
MEXaHHU3MBbl B3aUMOJICHCTBUS «XO3SMH — MAPa3UT» U «XO3IMH — MHUKPOOHMOM». ['@HeTHYeCKre acHeKThI
KOHTPOJISI U U3MEHEHUs HACJIeJICTBEHHOW WH(OPMAIIUU B TTIOKOJIEHUSIX KIETOK U OPTaHU3MOB.
JdemoHcTpauuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubt u cxembl: «llepBblif M BTOpoil 3akoHbl Mennensa», «Tperuit 3akoH MeHnensy,
«Ananuzupymoiiee ckpeuuBanue», «Hemonnoe poMuHHMpoBaHue», «CLEIUIEHHOE HacleJ0oBaHueE
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NpU3HaKoB y Apo3odumib», «['eHetnka monay, «Kapuorunm wyenoBeka», «Kapuotum apo3oduisny,
«Kapuotun nrutibl», «MHOXKECTBEHHBIN ajlenn3My», «B3zauMoaeiicTBre reHoBY.

ObopynoBanue: MOJENb JJIsi AEMOHCTPALUU 3aKOHOB €IMHOOOpa3usi THOPHIOB MEPBOrO MOKOJIECHUS H
pacuIeIUIEHHs] IPU3HAKOB, MOJENb JIJIsl IEMOHCTPALMU 3aKOHA HE3aBUCHMOI'O HACJIEI0BAHUS IIPU3HAKOB,
MOJENb JUIl  JEMOHCTPAallMM CLEIUICHHOI'O HACIENOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKponpenapart: «J{pozopunay.

IIpakTnyeckas padora «3ydeHne pe3ybTaTOB MOHOTHOPHIHOTO CKPEILIUBAHUS Y PO30(HIIBD».
IIpakTuyeckas padora «/3yueHue pe3yiabTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue renotuna u cpeiasl npu  GopmupoBaHuM (penorumna. V3MEHUYMBOCTH HPU3HAKOB.
KauecTBeHHBIE ¥  KOJMYECTBEHHbIE MPU3HAKK. BHIbl HW3MEHUMBOCTHU: HEHACIIEJCTBEHHas W
HaCJIEeICTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Poiib cpenbl B GOPMUPOBAHUN MOIU(PUKAIUOHHON W3MEHUYHMBOCTH.
Hopma peaknuu npusnaka. Bapuanunonssiit psa v Bapuanuonnas kpusas (B. Moranncen). CpoiicTBa
MO (PUKAITMIOHHON H3MEHYMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. CBONCTBA TN€HOTUIIMYECKONM HM3MEHYMBOCTH. BHIIBI T€HOTUNHMYECKOU
M3MEHYUBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTiBHAs M3MEHYMBOCTH. Mel03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOW W3MEHYHUBOCTH.
Ponb kOMOMHATHBHOM WM3MEHUMBOCTH B CO3/IaHUM T€HETHMUYECKOrO pa3HooOpas3us B Ipenenax OIHOro
BU/JIA.

MyTanmonHasi U3MEHUYMBOCTh. BuIpl MyTaluii: T'€HHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHbIE U
UHAYUUPOBaHHbIE MyTallMM. fliepHble M LMTOIUIa3MaThyeckue myrauuu. ComMaTuyecKkue U IMOJIOBbIE
mytauuu. [IpyuMHBI BO3HUKHOBEHHUS MyTauuil. MyTtareHbl ¥ WX BIMSHUE HA OpPraHU3MBL.
3aKOHOMEPHOCTM MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTMYECKHMX PSAJOB B  HACIEICTBEHHOM
u3menunBoctu (H.M. BaBunos). BuesinepHast ©3MEHUMBOCTh M HACJIEICTBEHHOCTb.

Onueenemuxa u 3MUSEHOMUKA, POJb INUSEHEMUUECKUX (DAKMOpPO8 8 HACIeO008AHUU U UBMEHYUBOCTIU
Geromunuyeckux npusHAaKos y Opeanu3mMos.

JdemoncTpauuu

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Buapl U3MEHUUBOCTHY, «Moau(pUKaMOHHAas U3MEHUMBOCTHY, «KomOnHaTHBHAs
U3MEHYUBOCTbY, «Melo3», «OmnonorBopeHue», «l'eHeTuueckue 3a0ojieBaHUSl uYelnoBeKa», «Buabl
MYTaLAN».

OObopynoBaHue: KHUBbIE M TepOapHbIE SK3EMIUISPbl KOMHATHBIX pPAaCTeHHH, puUcyHKH (¢ororpadun)
KUBOTHBIX C PA3JIMYHBIMU BUJIAMH U3MEHUHUBOCTH.

Jladboparopnasi padGora «MccnegoBaHue 3aKOHOMEPHOCTEH MOJIU(DPUKAIMOHHON W3MEHYUBOCTH.
ITocTpoeHne BapallMOHHOTO psifia U BapUallMOHHOW KPHUBOI.

IIpakTnyeckas padora «MyTtaiuu y 1po30¢puiibl (Ha FTOTOBBIX MUKpOIpEnapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexnyHapoaHas mporpaMma MccieIoBaHUs TeHOMa YyelloBeKka. MeToabl U3yueHus
TEHETUKM  4YeJOBeKa: TEHEAIOTMYEeCKUH, OJIM3HELOBBIH, I[MTOT€HETUYECKHH, MOMYJISLUOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TeHeTHUYeCKU. COBPEMEHHOE OINpEAEIEHUE T€HOTUIIA: ITOJIHOTEHOMHOE
CEKBCHHpPOBaHUE, TEHOTHNUpOBaHHE, B TOM uucie ¢ mnomombto [I[[P-ananuza. HacnenctBeHHbie
3a00JeBaHns 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIE OOJIE3HW dYelloBeKa. boyie3HW ¢ HacieACTBEHHOM
IIPEIPACIIONOKEHHOCTRI0. 3HAUEHUE MEIWLMHCKOM TE€HETUKM B TNPEJOTBPAIICHUH U  JICYEHUU
TeHEeTHYECKUX 3a00sieBaHUIl yenoBeka. MeauKo-reHeTH4eckoe KOHCYIbTHpoBaHue. CTBOOBBIE KIETKH.
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[ToHsiTHE «rE€HETHMYECKOro Tpy3a». OJTHUYECKHE acleKThl HCCIeOBaHUN B 00JACTH peAaKTHPOBAHUS
r€HOMAa M CTBOJIOBBIX KJIETOK.
I'enernueckue (hakTOphl MOBBIIICHHONW YYBCTBUTEIHLHOCTH YENOBEKA K (DU3UYECKOMY M XHUMHUYECKOMY
3arpsI3HEHUIO OKpY Karollen cpepl. [ eHeTnueckas mpeapacioioKEHHOCTh YeJIOBEKa K aTOJIOTHSIM.
JdemoHcTpauuu
Tabmumer u cxeMbl: «Kapuotun denoBeka», «MeTOAbl U3YYCHUS TEHETUKU YeloBeKa», «l eHeTHdecKue
3a00JIeBaHUS YETIOBEKAY.
IIpakTnyeckasi padora «CocTaBieHHUE U aHAIU3 POJOCIOBHOM.
Tema 15. Cesiekniusi OpraHu3MoB
JlomecTukanus M celekuus. 3apoKIEHHE CeleKUMH M jaoMecTukauuu. Yuenue H. M. Basuiosa o
[leHTpax MPOUCXOXKICHUS U MHOTO00pa3us KYIbTYPHBIX pacTCHHA. POJIb CENEeKIIMN B CO3/JaHUU COPTOB
pacTeHui U nopoJ *KUBOTHBIX. COPT, NOpPOAA, IITAMM. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIIEICTBEHHON
u3menunBoctu H. . BaBuiioBa, ero 3HaueHue Ajs CeNEKIIMOHHOM paboThI.
MeTtoapl CceleKIMOHHOM paboThl. MCKyCCTBEHHBIH OTOOpP: MAacCOBBIH W HMHIUBUIYaJIbHBIH. JTarbl
KOMOWHAIIMOHHOW CeNeKIUHU. VIcmpITaHue NpOW3BOAUTENCH MO TOTOMCTBY. OTOOp MO TEHOTHNY C
MOMOIIIBIO OLIEHKH (DEHOTHIA MOTOMCTBA U OTOOP MO TeHOTHUIY ¢ nmoMoibto ananu3a JJHK.
HckyccTBeHHBI MyTareHe3 KaK METOJ CEeIeKIMOHHON paboThl. PamualMoHHBIN U XUMHYECKUN
MyTareHe3 Kak HMCTOYHUK MYTalUil Yy KyJbTYpPHBIX (hOpM OpraHu3mMoB. lcmoib30BaHHE T€HOMHOTO
pEHaKTUPOBaHUS W MeToJoB pexkomMOmHaHTHBIX JIHK mms monydeHws MCXOMHOrO Marepuana Jyis
CEJIEKLIUH.
[Tonyuenue nonumuonoB. BHyTpuBumoBas rulpuauzanus. BIM3KOpPOACTBEHHOE CKpeIIMBaHUE, WU
uHOpuauHr. HepoacTBeHHOE CKpeliuBaHue, WM ayTOpuauHr. l'erepo3uc W €ero NpPUYHUHBL
Wcnonb3oBanue rereposuca B cenekuuu. OtmanéHHas rubpuausauus. llpeomonenue OGecruioaus
MEXBHUI0BBIX THOPUAOB. JIOCTHIKEHHUS CENEKIINN PACTCHUN U )KUBOTHBIX. «3e1éHAs pesontoyusy.
CoxpaHeHHe U U3YYEHHE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM M UX JUKUX POAUYEH IS
CO3/IaHUSI HOBBIX COPTOB M THOPHIOB CEIBCKOXO3SHCTBEHHBIX KYIBTYp. M3yueHnue, coxpameHue u
ynpasieHue 2eHemudecKuUMu pecypcamu CelbCKOXO03AUCNEEHHbIX U NPOMbICI0GbIX HCUBOMHBIX 6 YEAX
VAYYULeHUs. CYWeCcmB8YIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUCLe C NpUMEeHeHUeM
COBPEMEHHBIX MEMO008 HAYUHbBIX UCCIe008AHUL, NEPedo8blX UOell U NePCREeKMUBHBIX MEXHOLO2UIL.
JdemoHcTpauuu
Hoptpetsi: H. . BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Acraypos, H.
Bopinoyr, /1. K. benses.
Tabmumel U cxembl: «l[eHTpBl TPOUCXOXKACHUS W MHOTO00pa3usl KyIbTYypHBIX pacTEeHUi», «3aKoH
TOMOJIOTUYECKHX PAJIOB B HACJIEICTBEHHOW H3MEHUYMBOCTHY», «MeToabl cenekiumn», «OTtnanéHHas
rubpuanzanms», «Myrarenes.
JlaboparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ AOMAIIHUX KUBOTHBIX».
Jlaboparopnasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.
IIpakTHyeckas padora «lIpuBuBKa pacTeHHi».
IKcekypeusi «OCHOBHBIE METOJBI M JOCTHDKCHHS CENEKIIMA PACTCHUM M KUBOTHBIX (HA CEJICKIMOHHYIO
CTaHIINIO, TUIEMEHHYIO (DepMy, COPTOUCTIBITATENIbHBIN YUaCTOK, B TEIUIMYHOE XO3SIMCTBO, B JIAOOPATOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IIEHTPA)».
Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAasi OMO0JIOTUA
OOBEKTHI, UCTIONIB3YEMbIE B OMOTEXHOJIOTHUH, — KIETOYHBIC U TKAaHEBBIC KYJIbTYPhl, MUKPOOPTAaHU3MBI, UX
XapaKTepucCTUKa. TpaaumuoHHAs OHOTEXHONOTHs: XJeOomedyeHue, TMONyuYeHUE KHUCIOMOJIOYHBIX
MPOJYKTOB, BUHOAENUE. MuKpobronorudecknii cuute3. OOBEKTH MHUKPOOHOIOTHYECKHX TEXHOJIOTHA.
[Tpon3BoacTBO O€nKa, aAMUHOKHUCIIOT ¥ BUTAMUHOB.
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Co3nanne TEXHOJIOTUH U MHCTPYMEHTOB 1IEJICHANPABICHHOIO U3MEHEHHUS U KOHCTPYUPOBAHUS TEHOMOB C
LEIbI0 TOJYYEHUs] OPraHM3MOB M HMX KOMIIOHEHTOB, COJEpXKalllMX HE BCTPEYAIONIMECS B MPUPOJE
OMOCHUHTETUYECKUE ITYTH.

Knerounas umxenepusi. Metoabl KylbTypbl KJIETOK M TKaHeW pacTeHMid M KUBOTHBIX. KprnobOaHKH.
Comatnueckas ruOpuan3alus U coMaTudeckuii smOpuorenes. Mcnonb3oBaHue rarionioB B CENEKIUU
pacreHuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyute. VICKyCCTBEHHOE OILIOJJOTBOPEHHE. PEKOHCTPYKIUS SHUIEKICTOK U KJIOHUPOBAHUE
KUBOTHBIX. MeETOJI TpaHCIUIAaHTAllMM SAEp KIETOK. TexHonocuu 0300poGneHus, KyJIbmueupo8anus u
MUKPOKIIOHATILHO20 PA3ZMHONCEHUS CElbCKOXO3AUCMBEHHBIX KYIAbMYP.

XpOMOCOMHass M T€HHass MHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPYMPOBAaHHE
pexomOunantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIEKTHUBHI
XPOMOCOMHOM U TeHHON MH)KEHEPHUH. DKOJIOTHYECKHE U ATHUYECKHUE MTPOOJIeMbl TeHHOW MHKEHEPUH.
Menunuackue — OmorexHosmoruu.  [loctreHomHass  1mudposas  meaunuHa.  [II[P-gmarsocruka.
MeTaboOMHBINA aHAIN3, TEHOICHTPUYECKUI aHaIM3 MpPOTEOMa YesOBeKa JJISl OLIEHKU COCTOSIHUS €ro
310poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KIETOK. TapreTtHas Ttepanus paxa. 3D-OuoumnxeHepus uist
pa3paboTku ¢GyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJIOTHM, CO3AaHHUS KOMIUIEKCHBIX TKaHeH
COUETAaHHEM TEXHOJOTUH TpEXMEpPHOro OuWonmpuHTUHra M ckaddonauura s peuieHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIIMHBI.

Cozlanue BEKTOPHBIX BaKIMH C IS0 OOCCIieueHUs] KOMOMHHPOBAHHON 3alIMTHI OT BO30YIUTEINCH
OPBMH, ycraHoBiieHHE MOJEKYISpPHBIX MexaHU3MOB (pyHkuuoHupoBanusi PHK-conmepxammx Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMacHbIe 3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuner u  cxembl: «Vcrmonp30BaHUE MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM — TPOU3BOJICTBEY,
«Knerounas nnxenepus», «['eHHast HUHKEHEPUS».

Jla6opaTopnasi pa6ora «l3ydyeHrne o0bEKTOB OUOTEXHOIOTUM.

IIpakTuyeckas padora «llonydeHrne MOJIOYHOKHUCIIBIX MPOIYKTOBY.

Ikekypeusi  «bHOTeXHONOTHS — BaKHEWINAs TPOW3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KJIACC

Tema 1. 3apo:xaenne U pasBUTHE IBOJIONMOHHBIX NPEICTAaBJICHUH B 0M010THH

OpomonmonHasa teopus Y. JlapBuna. IIpennocbulku BO3HUKHOBEHUS AapBUHM3MaA. JKH3Hb M HaydyHas

nearenbHOCTh Y. [JapBuHa.

JBuwxymue cuibl sBomonMu  BugoB 1no Y. JlapBuHy (BbICOKAass WHTEHCHBHOCTb pPa3MHOXKEHUS

OpPraHU3MOB, HACJIEJICTBEHHAss HW3MEHYMBOCTb, OOpbOa 3a CyIIeCTBOBaHHME, €CTECTBEHHBIH WU

UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrernyeckoit Teopun 3Bomonuu (CTI). Helitpanbhas Teopus sBomtonuu. CoBpeMeHHas

SBOJIIOIIMOHHAS OHOJIOTHs. 3HAUE€HHE HBOJIIOLIMOHHONW TE€OpuU B (OPMUPOBAHUU €CTECTBEHHO-HAYyYHOM

KapTUHBI MUDA.

JdemoncTpanuu

[Toptpetsr: Apuctorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK. Krwosbe, U. dapsun, C. C.

Yereepukos, U. U. llImaneraysen, . Xongenn, /. K. benses.

Tabmuupl u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHHIa XKHUBBIX CyLIECTB (110

Jlamapky)», «MexaHusMm (GopMHUpOBaHUS MPUCHIOCOOJIEHUI y pacTeHH M KXUBOTHBIX (1o Jlamapky)y,

«Kapra-cxema mapmpyta myremectsust Y. Jlapsunay, «Haxonku Y. JlapBunHay, «Popmbl 00phOBI 3a
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cymectBoBanue», «llopombl romybeli», «MHorooOpasue KyJbTYpHBIX (opM KamycTbl», «Iloposs
JIOMAIIIHUX XUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (10 Y. JapBuny)», «CxemMa COOTHOILIECHUS
JBIDKYIIUX CHIT ABOJIOINHY, «OCHOBHBIE MOJIOKEHUSI CHHTETHYECKON TEOPUH IBOJIOLIUN.
Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl
[Tomynsitust Kak sJeMeHTapHas eAuHula 3BoMONHH. COBpPEMEHHBIE METOJAbl OLIEHKH T'€HETHYECKOIrO
pa3HoOOpa3usi M CTPYKTypbl mnomynsnuil. V3meHeHwe reHodOHIa MOMYNISALMU Kak 3JIEMEHTapHOe
IBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeThuueckoro pasHoBecus Jx. Xapau, B. BaiinOepra.
OnemeHTapHble (DAKTOPBI (ABIIKYIIHME CHIIBI) 3BOJIONUU. MyTauuoHHBI mporecc. KomOuHatuBHas
U3MEHYUBOCTD. [Ipeli reHOB — cirydaiiHble HeHanpaBIeHHbIC U3MEHEHUS YacTOT aJljiesiel B MOMYJISIUsIX.
Dddext ocHoBatens. Igpgexm Oymouiiounozo eopiaviwka. CHUdNCEHUE 2eHemUYecKo2o pa3zHooOpasusi:
npuuunbl u cireocmsus. Ilpossnenue s¢pgexma Opeligha cenos 6 OOMLWUX U MANBIX NONYIAYUAX.
Murpamun.  W3omsiuust  momynsauuid: — reorpaduueckas — (IpOCTpaHCTBEHHas),  OuoIOruueckas
(penipoiyKTHBHA).
EctecTBeHHBII 0TOOp — HAMpaBIAIONINI GakTop BoMOIHHA. DOPMBI €CTECTBEHHOTO 0TOOpA: ABMIKYIIUM,
CTAOWIM3UPYIOIINM, pa3peiBatouid (Au3pynTuBHBIN). [lonoBoit oTOop. Bo3HMKHOBEHHME W HBONIOIUS
COLIMATILHOTO MOBEACHUSI dKUBOTHBIX.
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK Pe3yabTaT MUKPOIBOIIONUU. BO3SHUKHOBEHHE TPUCTIOCOOICHUN Y
opranu3MoB. Apomopho3el H uAHOaAanTanud. lIpuMephl MPHUCIIOCOONICHWH Yy OpPTraHW3MOB:
Mopdororuueckue,  pusnonornyeckne, OMOXMMHYECKHE,  TOBeAeHYeckne.  OTHOCHUTEIBHOCTD
MPUCTIOCOOTICHHOCTH OPTaHU3MOB.
Bun, ero xputepuu u cTpykTypa. BumooOpa3oBaHue Kak pe3yiabTaT MHUKPOAIBONOLMU. W3omsus —
KIII04eBOil  (akTtop BupooOpasoBanus. Ilytm w cmocoObl BUAOOOpa3OBaHMS: —AIIONATPUYECKOE
(reorpaduueckoe),  cCUMIATpPUUECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIONAU3AIN,
rubpuan3as). J1IuTenbHOCTh BOTIOIUOHHBIX ITPOLIECCOB.
Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOO0pa3usl.
Ponb »BOMOIIMOHHOW OHONOTHH B pPa3pa0OTKe HAyYHBIX METOIOB COXpaHCHHUs OuopasHooOpasus.
MUKpPOAIBOIIONHS U KOIBOJIOIUS MAPa3UTOB U MX X03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUUBOCTH K
AHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.
JdemoncTpauuu
Hoptpetsi: C. C. YeTBepuxos, D. Maiip.
Tabmunpel u cxembl: «MyTanmoHHass W3MEHUYMBOCTHY, «llomymsiuoHHas CTpykTypa Buaay», «Cxema
nposiBNieHUs1 3akoHa Xapau—BaiinOepray», «/BH>KyIIne CHUIBI 3BOJIONUNY», «IKOJOTHYECKAs] H3OJISIHS
HOMYJISAMI ceBaHCKON (openn», «I"eorpadudeckas U30I1Ks TMCTBEHHHUIIBI CHOMPCKOM 1 JTMCTBEHHHIIBI
naypckoit», «llonmynsinuoHHBIE BOJIHBI UHWCIEHHOCTH XHIIHUKOB U XKepTB», «Cxema paecTBus
€CTECTBEHHOro o0TOopa», «PopMbl OO0prObI 3a cyiiecTBOBaHUEY», «MHIyCTpHAlbHBIN MeTaHU3MY,
«OKuBble uckomnaembie», «[lOKpOBUTENbCTBEHHAs OKpacka >KMBOTHBIX», «lIpemympexnaromas okpacka
KHUBOTHBIX»,  «Dusnonorunueckue  aganrauuu», «lIpucrnocobieHHOCT  OpraHM3MoB M €€
OTHOCHUTENbHOCTbY, «Kputepuu Buna», «Bunpei-npoiinukn», «CTpyKTypa BUAa B mnpupozae», «Crnocoosbl
BUJ000pazoBanusy», «l'eorpaduueckoe BuA00OpazoBaHUE TPEX BUIOB JIAHJBIIIEH», «IKOIOrHYECKOE
BUJI000pa3oBaHue BUAOB CUHUI, «[lomurmmonabl pactenuii», «KamycTHO-penedHblid THOPH Y.
ObopynoBanue: repdapuu pacTeHUH, KOJUIEKLIMHM HACEKOMBIX, Uyuyesla NTHULl M 3Bepeil ¢ mpumepamu
pPa3IUYHBIX MPHUCHOCOOJIEHHM, Yy4yena NTULl W 3Bepedl pa3HbIX BUAOB, repOdapuu pacTeHUN OIM3KUX
BUJIOB, 00pa30BaBUINXCS PA3IMUYHBIMU CIIOCOOAMH.
JlaGopaTopHas paGoTa «BpIsgBIeHIEe N3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.
JlaGopaTopHnas pa6ora «[IpucnocoGieHuss OpraHM3MOB U UX OTHOCUTENbHAS 1[e1eCO00pa3HOCThY.
Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHION.
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Tema 3. Makpo3Bosouus U eé pe3yabTaThl

MeTtonbl n3ydeHHs: MakpolBoJouuu. [laneonronornueckue METoAbl N3y4eHUs sBostonnu. IlepexonHeie

dbopMBbI U (GUTOTEHETHYECKUE PSIJIBI OPTaHU3MOB.

buoreorpagpuueckue metoas! nzydeHus 3postonnu. CpaBHeHue QIiopsl U (payHbl MATEPUKOB U OCTPOBOB.

buoreorpaguueckue obsnactu 3emian. BUgpl-3HIEMUKU U PETUKTHI.

OMOPHOJIOTHYECKUE M CPaBHUTEIBHO-MOP(OIOTHYECKHE METOABI M3y4YeHHs 3BOJIONUH. | eHeTHueckue

MEXAHU3MBbl HBOJIIOLIMM OHTOTE€HE3a U TMOSBJICHUS DSBOJIOLUOHHBIX HOBIIECTB. ['OMONOrMuYHBIE U

AQHAJIOTHYHBIE OpraHel. PynuMeHTapHble OpraHbl W aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE,

OMOXMMHUYECKHE U MaTeMaTUYeCKHe METO/Ibl U3yueHUs 3BOMOLMU. ['oMmonoruunbie rensl. CoBpeMEeHHbIE

METO/IbI TIOCTPOCHUS (PHIIOTEHETUIECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLUSI TEHOMOB.

OO0mue 3akoOHOMEpHOCTH (TIpaBuia) 3BoJtonuu. [lpunyun cmenvt @Qynxyuti. HeoOpaTUMOCTh 3BOJIOIHH.

AnanTuBHas paguanys. HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIMH.

JdemMoHcTpanuu

Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuupbl u cxembl: «DUIOTEHETUUECKUN P JIOMIAIN», «APXEONTEPUKC», «3BEpo3yOble SIIEphD»,

«Crerouedainsl», «Punnoduter», «CemeHHble NANOpPOTHUKM», «buoreorpaduyeckue 30HbBI 3eMIINY,

«peiidp xoHTHHEHTOBY, «PenukThl», «HauanpHble CTaguu SMOPHOHAIBHOTO PAa3BUTHS MO3BOHOYHBIX

JKUBOTHBIX», «I'OMOJIOTMYHBIE U AHAJIOTUYHBIE OpraHbDy, «PyAMMEHTBD», «ATaBU3MBIY», «XPOMOCOMHBIE

HaOOpbl yenoBeKa M LIMMIIaH3e», «l[JlaBHbIE HAIpaBICHMs 3BOJIOLUN», «OO0IME 3aKOHOMEPHOCTH

IBOJIIOLIUNY.

ObopynoBanue: KOJJIEKIUH, TepOapuu, MYISDKH HMCKOMAEMBIX OCTaTKOB OPTaHU3MOB, MYJISDKH

TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE dKU3HU Ha 3emJie

Hayunble rumnore3bl NPOUCXOXKISHHUsS >KU3HM Ha 3emie. AOuoreHe3 u mnaHcnepMmus. JloHaydyHble

IPEJICTABICHUS O 3apOKICHUM KU3HU (KpealnoHu3M). ['umoTe3a nocTOSIHHOIO CaMO3apOXKIACHUSI KU3HU

u e€¢ omposepkeHue onbiTamMu @. Penu, JI. Cnamnanuanu, JI. Ilacrepa. [lpoucxoxkaeHue >XU3HH U

acTpoOHOIOT U

OcHOBHBIE 3Tallbl HEOPraHWYeCcKol 3Bomonuu. [lnanerapHas (reojsoruyeckas) 3BOMOLUA. XUMHUYECKast

3BOIONMS. AOMOTEHHBIM CHUHTE3 OpraHUYecKuX BellecTB U3 Heopranuueckux. OnbiT C. Musepa u I'.

IOpu. OOpa3zoBanue nonumepoB u3 MoHoMmepoB. KoauepBatHas rumote3a A. M. Onapuna, runoresa

nepBuuHoro OympboHa JIk. XonmeiHa, reHerudeckas rumote3a I'. Mémnepa. Pubosumer (T. Yek) u

runote3a «mupa PHK» V. I'mnbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE IPOTOKIIETKH.

Ucropus 3emuin u meronapl e€ usyueHus. Vckonmaemble opraHudeckue OcTaTKu. ['eoxpoHonorust u eé

MeToabpl. OTHOCUTENbHAss M aOCONIOTHAsE T€OXpOHOJOrus. ['eoXpoHOJOrMYeckas IIKaja: 30HBI, 3pbI,

NEPUOABI, TIOXH.

HavaneHble 3Tanbl opraHuueckoil »Bosounu. IlosiBieHHe M 2BONIONUS NEPBBIX KJIETOK. OBOJIOLHUSA

MeTabonu3ma. Bo3HukHOBeHHE NEpBBIX IKOocucTeM. COBpeMEHHbIE MUKPOOHbBIE OMOIUIEHKH KaK aHaJlor

nepBbIX Ha 3emite coobmiectB. CTpoMaTonuThl. [IpoKaproOTHI B 3YKapUOTHI.

[Ipoucxoxaenue sykapuoT (CuMOnOreHes). DBOIIOIMOHHOE MPOUCXOXKICHHE BUPYCOB. [Iporcxoxaenue

MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX IPYIIIT MHOTOKJIETOUYHBIX OPraHU3MOB.

OcHoBHbIE 3Tanbl SBONIONUHN BbICIIMX pacTeHuil. OcHOBHbIE apoMop(do3bl pacTeHuid. Boixon pacrenuit

Ha cymy. [losBieHue CHOpPOBBIX pacTeHH U 3aBoeBaHMe UMH cymd. CeMeHHble pacTeHUs.

[IponcxoxkneHne HBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Talbl BOJIOLUH KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KHUBOTHBIX. BeHnackas ¢ayHa.

KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. [lepBbie X0op10BbIE KUBOTHBIE. JKU3HB B BOJE.
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DBoJIOIHS TO3BOHOYHBIX. [Iponcxoxaenune ambpuduii u penruiuid. [IpoucxoxaeHne MICKOMUTAIOMINX U

ntull. [Ipunimn kirodeBoro apoMmopdosa. OcBoeHre 0€CIIO3BOHOYHBIMU M TIO3BOHOYHBIMH JKUBOTHBIMU

CYIIIN.

Pa3BuTue xu3HM Ha 3emiie MO0 3paM MU MEPUOJiaM: apXel, MPOTEPO30i, MalIe030i, ME3030i, KalHO30M.

OO0mmas xapakTepuCTUKa KJIMMara W IeoJIoTMYecKuX mporeccoB. [losBieHre M pacuBeT XapaKTepHBIX

OpraHu3MoOB. YTIIe0Opa3oBaHUE: €0 YCIOBHUS U BIMSIHAE HA Ta30BBIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUS — JKOJIOTMYECKHE KPHU3UCHI Tpouuioro. [IpudmHBI U CIIEICTBUS MaCCOBBIX

BeiIMUpaHui. COBpPEMEHHBIM HKOJOTHYECKUM KpU3HUC, ero ocobOeHHocTH. [Ipobimema coxpaHeHUs

O6uopazHooOpa3us Ha 3emie.

CoBpeMeHHAsE CHUCTEMa OpTraHW4YecKoro mwupa. [IpuHIUIBI Kiaccupukanuu opranu3mMoB. OCHOBHBIC

CHUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnannaunu, JI. ITacrep, . 1. Meunukos, A. U. Onapun, Ix. Xonaein, I'.

Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema omeita JI. Tlactepa mo wu3ydeHHIO

caM03apoKJIeHus Ku3Hm», «Cxema onsita C. Muiiepa, I'. FOpu», «9tansl HeOpraHuuecKou 3BOTIOLUNY,

«["eoxpoHonoruyeckas mkanay, «HadanpHble 3Tanbl OpraHU4ecKod 3BomOIUNY, «Cxema o0pa3oBaHUA

9yKapuoT myTéM cuMmOuoreHesza», «Cucrema X)uBOW Tpupoab», «CTpoeHue BUpycay, «ApoMopdo3s

pactenmity, «PuHMOPHUTE, «OTHOKIETOYHBIC BOJOPOCITH», «MHOTOKIETOUYHBIC BOJOPOCITH», «MXn»,

«ITannopoTHukM», «l'00CEMEHHbIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHUil», «Cxema pa3BUTHUA

JKUBOTHOTO MHpay», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumednomnonoctusie», «llnockue

YEepBUY, «YIICHHCTOHOTHEY, «PpIOBIY, «3eMHOBOIHEICY, «IIpecmbIikaromuecs», «lITume,

«Mutekonuraroniue», «Pa3BuTre )KU3HU B apXeUCKON spe», «Pa3BUTHE KU3HHU B IIPOTEPO30MCKON dpey,

«Pa3BuTHE KU3HU B NAJIECO30MCKOM 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOU 3pen, «Pa3BuTHE XU3HU B

KaitHO30MCKOM 3pe», «COBpeMEHHas CCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repdapuu pacTeHU Pa3INYHBIX OTACIIOB, KOJJIEKIIMH HACEKOMBIX, BIIAXKHBIC TIpenapaThl

YKUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKITUU UTJIOKOKHUX, CKEJIEThl TO3BOHOYHBIX KMBOTHBIX, Uydelia

NTULl U 3BEpe, KOJJIEKIIMM OKaMEHEJIOCTEH, MOJIE3HbIX MCKOMAEMbIX, MYJISDKM OPraHUYECKUX OCTaTKOB

OpraHU3MOB.

Bupryaabnas sadoparopuasi padora «MopaenmupoBanue omnbiToB Musuiepa—tOpu mno wusydeHuto

a0MOTE€HHOT0 CHHTE3a OPTAaHMYECKUX COSUHEHUN B IEPBUYHOM aTMochepe».

JlaboparopHasi padora «/3yueHne u onucaHue UCKOMAeMbIX OCTaTKOB JIPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «3yueHue 0cCOOCHHOCTEH CTPOEHUS PACTEHUH pa3HBIX OTAETIOBY.

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTPONOJIOrMU. MeTO bl AHTPONOJIOTUH.

CraHoBIIeHHE TIPEACTABICHUI O MPOUCXOXKJIEHUU 4YesoBeka. Penurnosneie Bo33peHus. COBpeMEHHbIE

Hay4YHBIE TCOPHUH.

Cx0ACcTBO YenmoBeKa C )KHBOTHBIMHU. CHUCTEMATHYECKOE TOJIOKEHUE desioBeka. CBHUIETENbCTBA CXOACTBA

YeloBeKa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (PU3UOIOTO-

Onoxummuueckue, moBefeHUeckue. OTIUYMS 4YeOBeKa OT KUBOTHBIX. [IpAMOXOKIEHHWE U KOMILIEKC

CBSI3aHHBIX C HUM NMPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta M BTOPOM CUTHAJILHON CUCTEMBI.

JBuwxymue cunbl  (dakTopbl) aHTpomNoreHe3a: OuoyiorHyeckue, couuanbHble. CoOOTHOILIEHUE

OMOJIOTUYECKHX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaaUU aHTpOIOTeHe3a. PaHHHME dYenoBeKOOOpa3Hble 00e3bsiHBI (IIPOKOHCYIBI) M PaHHHE

MOHTHJIBI — OOIIME MPEIKH YEIIOBEKOOOPA3HbIX 00€3bsIH U JII0JIeH. ABCTPAIIONUTEKH — ABYHOTHE MPEIKH
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moaeil. YemoBeK yMenblil, IEpBbIe U3TOTOBJICHUSI OpyIUi Tpyaa. YenoBek MpsIMOXOISIIMA W TEPBbIN
BBIXOJI JoJieil 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — oOmuMN NpeaoK HEaHIEPTaTbCKOTO
YeJIOBEKAa M 4eJoBeKa pa3yMHoOro. YenoBeK HeaHJEpTaIbCKUM KakK BUJ JIOJEH XOJIOJHOrO KiuMaTa.
YenoBek pa3yMHBIM COBPEMEHHOTO THIIA, I€HUCOBCKUN YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a MpeaeiaMu
Ad¢puxku. [Taneorenernka u najieoreHOMHKA.
DBOJIIOLIMSL COBPEMEHHOTO 4esioBeKa. ECTeCTBEHHBIH O0TOOp B MOMYISNMAX YelloBeKa. MyTalMOHHBIHA
nporecc u nomumop¢usM. [lomynsuonnsie BOJIHBI, Apeiid reHoB, MUrpanus U «dPQPeKT oCHOBATENIS» B
MOMYJISIIUSIX COBPEMEHHOTO UeIOBEeKa.
Yenoseueckue pacel. llonarue o pace. bonbiime pacel: eBporeoujHas (eBpasuiickas), aBCTpao-
HerpoujHas (SKBaTOpUaabHasi), MOHTOJOMUIHAS (a3UaTCKO-aMepuKaHCKasi). Bpems u mytu pacceneHus
yelloBeKa MO0 IuIaHeTe. EIMHCTBO 4enoBeueckux pac. HayuyHas HeCOCTOSTENBHOCTh pacu3Ma.
[Tprcnioco0neHHOCTh YeoBeKa K pa3HbIM YCIOBHSIM OKpYy»Karollell cpensl. BrnusHue reorpadudeckoii
cpensl U Apeiida reHoB Ha MOPGOIIOTHIO U (PU3HOJIOTHIO YeTOBEeKa.
MeXIUCIUIIMHAPHBIE METOAbI B  (hM3MYeCKOl (OMOJIOrHMYecKOi) AaHTPOIOJIOTHH. DBOJIIOLUOHHAS
AQHTPOIOJIOTUSL M IaJCOAaHTPOIOJIOTHS YEJIOBEUYECKUX TOMyJsiuuid. buoconuanbHble HCCIEI0BAHUS
pUPOJIbI uenoBeka. VccienoBanue KOIBOMIOIUN OMOIOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.
JleMmoHCTpanumn
[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.
Tabmumel U cxembl: «MeToabl aHTpOmoJIOTuN», «[ 0JOBHOW MO3r YesnoBekay, «UemoBekooOpa3HbIC
00e3bsHb», «CKeNeT 4YenoBeKa U CKeJeT IuMnaH3e», «PyIuMeHTbl U aTaBU3MbD», «J/{BIDKYyIIHME CHIIBI
AHTPOIIOreHE3a», «IBOIIOLUOHHOE APEBO YEJIOBEKA», «ABCTPAIONUTEKY, «HemoBeK ymenblity, «Henosek
NpAMOXOIAIMI», «/leHncoBckuii yenoBek» «Heannepranbup», «KpomanboHUb, «[Ipenku demoBekay,
«OTarnbl 3BOJIIOLNHN YeJIOBEKay, «Pachl uemoBeKkay.
O6opynoBaHue: MyJISDKA OKaMEHENOCTeW, MPEeIMETOB MaTepuaibHOW KyIbTYpbl MPEAKOB YEIOBEKa,
penpoaykuuu (pororpaduu) KapTuH ¢ MUDOIOTHYECKUMU U OMOJIEHCKUMHU CIOKETAMH MTPOUCXOKIACHUS
yenoBeka, (poTorpaduy HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YesloOBeKa, MOJENb ueperna
YyeJloBeKa U uYepena LIMMIaH3€, MOJENb KUCTU 4YelOoBeKa M KHCTHU HIMMIIAH3€, MOJEIU TOpca MPEIKOB
YEJI0BEKA.
JlaGopaTtopnas padora «/3yueHne OCOOEHHOCTEH CTpPOEHHs CKelleTa 4YelloBeKa, CBS3aHHBIX C
IPSIMOXOKICHUEM).
IIpakTuyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTalUi YeTOBEKay.
Tema 6. Jkos0rus — HayKa 0 B3aHMOOTHOIICHHMAX OPraHMW3MOB M HAJOPraHMU3MEHHBIX CHCTEM C
OKPY:KAIOLIEeH cpeaou
3apoxaeHre W pa3BuTHE dKojoruu B Tpynmax A. I'ym6onbnara, K. @. Pymee, H. A. Cesepiona, 3.
l'exkens, A. Tencnu, B. H. CykauéBa. Pasnmensl u 3amaum skonoruu. CBsi3b SKOJOTMHU C JPYTHMMH
HayKaMH.
Mertoas! 3kosnoruu. ITonessle HaOMOIeHUS. DKCIEPUMEHTHI B 9KOJIOTUHU: TPUPOAHBIE U J1a00paTOpHBIE.
MopenupoBanne B 3KOJIOTMUM. MOHUTOPUHT OKPYKAIOIIEW Cpelbl: JOKaIbHBIM, pPErHOHAIBHBIA M
IJ100aTbHBIH.
3HAUEHUE 3KOJOTMYECKUX 3HAHMUW JUIS YEJIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHUE KaK OCHOBA CBs3EH
4eJI0BeYeCTBa ¢ NpHUpo0oil. POpMUPOBAHUE DKOJIOTMUECKON KYyJIbTYphl M KOJIOIMYECKON IPaMOTHOCTU
HaceJIeHUS.
JdemoHcTpauuu
[optpetsi: A. 'ym6onbaT, K. @. Pynse, H. A. CeBepuos, O. ['ekkens, A. Tencnu, B. H. Cykaués.
Tabmuubl u cxemsl: «Paznensl 3xoaorum», «MeToabl FKoIorun», «CxeMa MOHMTOPUHTA OKPY)KaIoILIeH
CpeIbI».
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JlaGoparopHas padora «/3yyeHrne METO10B YKOJIOTHUECKUX UCCIECTOBAHUI.
Tema 7. Opranusmsl U cpeaa OOMTAHUA
Okonornyeckue (HakTopsl U 3aKOHOMEPHOCTU X JeicTBusi. Kimaccupukamnus 5KoIorudeckux (hakTopos:
abuoTuyeckue, OMOTHYECKHe, aHTponmoreHHble. OOLIME 3aKOHOMEPHOCTH JIEHCTBUS SKOJOTUYECKHX
daktopoB. IlpaBuno munumyma (K. Hlnpenrens, 0. JIubux). TosepaHTHOCTh. DBpHOMOHTHBIE W
CTCHOOMOHTHBIE OPTaHU3MBI.
Abuotnueckue (akropel. CBET Kak dKoIOTHYecKuid (akTop. JedCTBHE pa3HBIX yYaCTKOB COJIHEYHOTO
CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUM M >KMBOTHBIX [0 OTHOILUEHUIO K CBETY.
CurnanbeHas poiib cBeta. POTONEPUOIU3M.
Temmeparypa Kak 3kojoruueckuii ¢pakrop. JleiictBue remnepaTypbl Ha opranu3Mel. [1ofKMIOTEpMHBIE U
FOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.
BnaxkxnocTs kak skonoruueckuit gpaxrop. [lprucrnocobienus pacteHuil K MoAep KaHruio BOJHOTO OanaHca.
Knaccudukanus pacteHuil mo otHomeHuto kK Boae. [IpucnocodaeHus )KUBOTHBIX K U3MEHEHHIO BOJHOTO
pexuma.
Cpenpl 00MTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, [MOYBEHHAs, IJIyOMHHAs IMOANOYBEHHAs,
BHyTpuOpranudMeHHas.  DOU3MKO-XMMHUYECKHE  OCOOGHHOCTH  Cpell  OOWTaHHA  OPraHHU3MOB.
[TpucnocoOneHust OpraHu3MoB K KU3HU B Pa3HBIX CpEIax.
buonornueckue purmbl. BrHemHune u  BHyTpeHHHE pUTMbL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HU.
Kuznennsie Qopmbl opranu3moB. [lonstue o xu3HeHHON ¢opme. JKusHeHHBbIE (OPMBI pPaCTEHUI:
JEpeBbsl, KYyCTapHUKHU, KyCTapHUYKH, MHOTOJICTHHE TpPaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (OPMBI
KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a3p0OnOHTEL. OCOOEHHOCTH CTPOEHUS B 00pa3a KHU3HH.
Buotnueckue paxTopsl. Buabl OHOTHYECKNX B3aMMOACHUCTBUI: KOHKYPECHIIUS, XUITHHYECTBO, CAMOHO03 U
ero ¢opwmel. [Tapazutusm, koomnepaius, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, HAXJIEOHHUUECTBO).
Herpoduueckue B3aumoneiicTBusi (Tonuueckue, dhopuueckue, padpuueckue). 3HaueHUE OHMOTUYECKUX
B3aMMOJICHCTBUI JJIsl CYIIECTBOBAaHHS OPIraHW3MOB B cpeae oOutaHus. [IpuHIHMII KOHKYPEHTHOTO
UCKJTIOYEHMS.
JdemoncTpauuu
Tabmuubl u cxembl: «OKonoruyeckue (akTopbl», «CBETOBOW CHEKTP», «IKOJOTMUYECKHE TIPYIIIbI
KUBOTHBIX IO OTHOIIEHHIO K CBETY», «TEeNIOKpOBHBIE KHUBOTHBIEY, «XOJOJIHOKPOBHbBIE >KUBOTHBIEY,
«DPU3HOJIOTHYECKHE aJaNTaluu JKUBOTHBIX», «Cpenpl oOuTaHHs OpraHu3MoB», «buonormdeckue
putM™bl», <«Ku3HeHHble (GopMBl pacTeHuit», <«OKuszHeHHBbIE (OPMBI KUBOTHBIX», «DKOCHCTEMa
IIMPOKOJINCTBEHHOIO Jieca», «IJKOCHCTEMA XBOWHOro jeca», «llemn nutaHua», «XHUIIHUYECTBO,
«[Tapazutuzmy», «Konkypenuus», «Cumomos», «KommeHncaamuzm».
OGopynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, NPHUCIOCOOJICHHBIX K BIUSHUIO Pa3IMYHBIX
9KOJIOTUYECKUX (DAaKTOPOB, repOapuM CBETONIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUH,
CBETONIOOMBBIEC, TEHENIOOWBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pAacTE€HUs, repOapuu M KOJUICKIUH
TEIUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30YCTOWYMBBIX pAaCTEHUM, uydelna NOTHI] U 3BepeHd, repOapuu
pacTeHHii, OTHOCALIMXCS K TUTpoduTaM, Kcepopuram, Me30(hruTaM, KOMHATHBIE PaCTEHUS JaHHBIX Py,
KOJIJIGKIIMM KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX cpelax, repOapuu M KOJUIEKLMU PACTEHUH M KUBOTHBIX,
o0MaaroImuX 4epTaMu MPHUCIOCOOJEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUHM JKU3HU, repbapuu u
KOJUIEKIIUY PACTEHUH U )KMBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJUIEKIIMH KUBOTHBIX, YUACTBYIOIINX
B PA3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.
JlaGopaTopHas paGora «BrisgBieHHe TPUCTIOCOOICHUI OPraHU3MOB K BIIUSTHUIO CBETa.
JlaGopaTopHas paGora «BrIsgBneHre TpUCIOCOOICHUN OPTraHM3MOB K BIUSHHUIO TEMIIEPATYPhI».
JlabopaTopnasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.
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Tema 8. JkoJi0rusi BUA0B U MOIMYJISIIUI
DKOJIOTUYECKHE XapaKTepUCTHKU monymsiuud. llomynsiimms kak Owuonormyeckas cucrema. Polb
HEOJHOPOAHOCTU Cpefbl, (HU3NYECKHX OaphbepoB M OCOOCHHOCTEH OHOJIOTHU BUAOB B (POPMHUPOBAHUH
IPOCTPAHCTBEHHOW CTPYKTYpbl mnomyisuuid. (OCHOBHBIE TIOKa3aTeld MONYJSALMH: YHCIEHHOCTb,
IJIOTHOCTh, BO3PAaCTHas M TOJIOBas CTPYKTYpPa, POXKAAEMOCTb, IMPUPOCT, TEMIl pPOCTa, CMEPTHOCTb,
MUTrpanus.
Okojoruyeckas CTpykTypa nonyasund. OneHka 4YMciIeHHOCTH Nomyisiuuy. /luHamuka nomnyisuuu u eé
perynsuusa. buotndeckuil moreHuuan Momyiasuud. MoaenupoBaHHe AMHAMUKH nomyisiuu. Kpusble
poCTa YUCIEHHOCTH mnomyssinuu. KpuBble BbDKMBaHUA. Perynsnus 4YMCIEHHOCTH MOIYJSIUN: POJIb
(GakTOpOB, 3aBUCANINX W HE 3aBUCANIUX OT IUIOTHOCTH. DKOJOTHYECKHE cTpareruu BuioB (r- m K-
CTpaTEruM).
[Tonsitue 06 sKoNOrMUecKoi Humle Buga. MecroobuTanre. MHOromMepHasi MOJIENIb SKOJIOTUYECKOM HUIIH
Jx. . Xarunncona. Pa3zmepsl sxonorndeckoil HumM. [loTeHnumanbHas u peain3oBaHHasl HALIY.
Bun kxak cucrema nomynsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTpaTeruu. DKOJOTMYECKHE
HKBHUBAJICHTHI.
3aKOHOMEPHOCTHU MOBEAECHUS U MUTPALIMI )KUBOTHBIX. broornueckre MHBa3uM 4y>KepOIHBIX BUJIOB.
JleMmoHCTpanumn
[Toptper: [Ix. M. XarunHCOH.
Tabmuubl U cxembl: «DKOJIOTUYECKHE XAPaKTEPUCTHUKU MOMyIsinuu», «lIpocTpancTBeHHast CTpyKTypa
nonyiasiuun», «Bo3pacTHble nHUpaMubl NONyassuun», «CKOpPOCTh 3acelieHHs] IOBEPXHOCTU 3eMIIU
Pa3IMYHBIMU OpraHu3sMammn», «Mozaenp skosiornyecko Humm Jx. M. XaTunnconay.
O6opynoBanue: repOapuu paCTCHUMA, KOJUICKIIUN )KHBOTHBIX.
JladopaTropnas padora «IIpucrnocoOneHust cCeMsH pacTEHUN K pacCeICHUION.
TeMa 9. DKo0JI0rHA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.
CooOmiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBs3u MKy OpraHu3MaMu B OMOIIEHO3E.
Okocucrema Kak oTkpeitas cuctema (A. JIx. Tencnu). DyHKIHOHATBHBIE OJOKM OpPraHU3MOB B
9KOCHUCTEME: MPOAYLIEHTbI, KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypoBHH. Tpoduueckre Lenu u ceTu.
AbuoTtnueckue 610ku skocucteM. [1ouBbI M MBI B 3KOcHcTeMaXx. KpyroBopoT BeLIeCTB U MOTOK SHEPTUU
B DKOCHCTEME.
OcHoBHBIE TOKa3aTenu SKOcUCTeMbl. buomacca M mpoaykuusa. OKOJIOTMYECKHE NHpaMUAbl YHUCEIl,
O1OMaccChl U YHEPTHH.
Hunamuxa  sxocucmem.  Kamacmpoghuueckue — nepecmpouxu.  @aykmyayuu.  HampaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUM U UX MPUYHHBL
AHTpOIIOT€HHBIE BO3AEMCTBUS Ha cyKueccuu. KinumakcHoe coobmiectBo. buopasHoobpaszue u moigHoTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.
[TpuponHbIE dKOCUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopel U OKearHos. IKocucmembvl
MYHOp, 1eco8, cmenell, NyCMbvlHb.
AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATrpo3KocucTemMa. ArporeHo3. Paznuuus Mexay aHTpONOTeHHBIMH H
IPUPOIHBIMH SKOCUCTEMAMH.
VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTBI ~ ypOoskocucteM. lopoackas ¢unopa u  ¢dayHa.
CunaHTponuM3aus ropojackoil ¢ayHel. buonornyeckoe M X031WCTBEHHOE 3HAUEHUE arpO’KOCHUCTEM H
ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (OPMHUPOBAHMSI OCHOBHBIX B3aMMOJIEUCTBUN OpraHu3MOB B JKocHcTeMax. Poib
KACKAOH020 3¢hghekma u 8U008-30Uupuxamopos (Kuouesvlx 6ud08) 8 (QYHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc oHeprum M BEHIECTB MEXAY CMEXKHBIMU D3KOCHCTEMaMHU. YCTOWYMBOCTH OpraHHU3MOB,
MOMYJISILIMMA ¥ YKOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIOT€HHBIX BO3AEHCTBUIA.
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Mexanusmbl  8030elicmeus 3a2pA3HEHU PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,

NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONOLEHHO20

6030eticmaus. MeTo070THsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX SKOCHCTEM.

JdemoHcTpauuu

[Toppet: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpyKkTypa OnorneHo3a», «JKocHcTeMa MUPOKOIUCTBEHHOTO Jiecay, «DKOocHcTeMa

XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B dKOcHUCTeMe», «KpyroBopoT BemiecTB B

skocucreme», «llemm mnuraHus (macTOMIHAs, AETPUTHAs)», «DKOJOTMYECKas MNHUpaMHuIa YHCEeND,

«DKoJoruyeckas nupamMmuia ouomaccel», « JK0JIOTHYecKas NUpaMuia sHeprun», «OopazoBanue 6010Tay,

«[lepBuunas cykueccus», «BoccraHoBIeHHE Jieca TIOCIE MOXKapay, «IKOCHCTEMA 03epay, «ATpOLECHO3Y,

«KpyroBopoT BewecTB U MOTOK SHEPTHH B arporeHosey, «IIpumepsl ypooskocuctem».

OO6opynoBanue: repOapuu pacTeHHM, KOJUIEKIMM HACEKOMBIX, Yydejaa MTHUIl W 3BepeHd, repbapuu

KYJBTYPHBIX U JIUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIENIb S3KOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onucaHue ypooIKOCUCTEMBD.

JlagopaTopnasi padora «/3yueHue pasHOOOpa3us MEJIKUX IMOYBCHHBIX UJICHHUCTOHOTHUX B Pa3HBIX

9KOCHCTEMAX .

IKCKypeusi «IKCKypcHsi B TUIIMYHBIN OnoreoneHo3 (B ayopaBy, Oepe3HsIK, €lIbHUK, Ha CYXOAOJbHBIN

VI TIOMMEHHBIH JIYT, 03€p0, 00JIOTO).

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha MO0JIE WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

Bbuocdepa — obmennanerapHas 06o104Kka 3eMiIy, Il CYLECTBYET WIM CyIlecTBOBajla KU3Hb. Pa3Butue

npezacTaBieHuil o omocdepe B Tpynax . 3rocca. Yuenue B. U. Bepuaackoro o 6mocdepe. O6mactu

o6uocdepsr u e€ cocras. JKuBoe BemiecTBo OMochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak rio0albHON 3KOCUCTEMBI.

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBoporel BemiecTB UM OHOr€OXMMHMYECKHE LIUKIIbI

(yraepona, azota). PutmMuvnoCTh siBneHuii B uocdepe.

3oHanbHOCTh Omochepsl. [lonsitue o Omome. OCHOBHBIE OHMOMBI CYIIU: TYHJApPA, XBOWHBIE Jieca,

CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE JIeca, CTEMH, CaBaHHbI, MyCThIHU, TPOIIMYECKHE JIeCa, BBICOKOTOPBSI.

Knumar, pacTutenbHbIi U )KUBOTHBIH MUpP OMOMOB CYIIH.

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OLIEHKA X PECYpCHOTr0 MOTeHIMaNa 1 OnocpepHbIX QyHKIUH.

JdemoHcTpauuu

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «l'eoctepsr 3eminy, «Kpyrosopor azora B mpupoze», «Kpyrosopor yriepona B

npupone», «Kpyrosopot kucioposa B npupoae», «KpyroBopor Boasl B npuposie», «OCHOBHbIE OMOMBI

CYIIN», «KimmMmaTnyeckre  mosca  3eMIINY, «Tyngpar, «Tairay, «CwmelmaHHBIA  Jecy,

«upokonucTBeHHbIH Jgec», «Ctenby, «CaBaHHay, «[lycTbiHay, «Tponuyeckuii gecy.

Ob6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KHUBOTHBIX.

Tema 11. YesioBek M OKpY:Kaouias cpeaa

DKOJIOTHYEeCKHe KpHU3UChl U HMX MpuuuHbBL. BosnelicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHUe

BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3sHeHMe BOAHON cpeabl. OXpaHa BOJHBIX PECYPCOB.

Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOT€HHOE BO3/IEUCTBHE HA PACTUTENBbHBIN U dKUBOTHBIN MUp. OXpaHa pacTUTEILHOTO U JKUBOTHOTO

mupa. OCHOBHBIC TPUHIMIIEI OXpaHbl Tpupoabl. KpacHeie kHuHrH. Oco00 oOXpaHseMble TpPUPOIHEIC

tepputopuu (OOIIT). Borannueckue caapl 1 300J0THUECKUE TTAPKH.

OcHOBHBIE = TNPHUHLMIBI  YCTOWYMBOIO pPa3BUTHS  UelOBEYeCTBA W  MpHUpoAbl. PanmoHanbHOe

IPUPOJIONIONIB30BAaHUE U COXpPaHEHHE OMOJIOTMYECKOro pazHooOpaszust 3emnu. OOIMe 3aKOHOMEPHOCTU
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[JI00ANBHBIX SKOJOTHYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3MCa M €ro BEpOSATHBIE
MOCJIE/ICTBHSL.
Pa3Butie METONOB MOHUTOPUHIA pa3BUTHUSL OIMACHBIX TEXHOTEHHBIX TmpoueccoB. Cucmemuvle
uccnedosanus nepexooa K pecypcocoepezaioujeli u KOHKYpeHmocnocobHou snepeemuxe. buonocuuecroe
pasHoobpasue u buopecypcol. Hayuonanvuvie ungopmayuontsle cucmemvl, obecneyugarouue 00Cmyn K
uHgopmayuu o COCMOAHUIO OMOETbHBIX U008 U IKocucmem. OCHOBbL IKOpeabUuIUMayuu IKOCUCmem u
cnocob06 6opvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTIEM.
JdemoHcTpauuu
Tabmuipl U cxembl: «3arpsizHeHue atMocdepbl», «3arps3HeHue ruapochepb», «3arps3HeHHE MOYBBIY,
«[TapuukoBbiii 3pdexT», «Ocodo oxpaHseMble MPUPOTHBIC TEPPUTOPHH», «MOIeTn YIpaBIIEMOTO
MUpPay.
O6opynoBanue: dhotorpadun OXpaHIeMbIX paCTCHUN U )KUBOTHBIX KpacHoi kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHs 00YJaIOITUMHUCS MTPOTPAMM CPETHETO
o0uiero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.
B cTpyKkType NUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMEI MO OMOJOTHHU BBIJCICHBI CICIYIOIIHE
COCTaBJISIFOLINE: OCO3HAHHE OOYYAIOIIUMUCA POCCUMCKON Tpa’KIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEACNICHUIO, Haluyue Momusayuu K 00y4eHuio OHOoI0ruH,
yenenanpasieHHoe pazeumiue BHYTPCHHHUX YOEKICHHI JIMYHOCTH HAa OCHOBE KIFOUEBBIX IEHHOCTEH U
UCTOPUYECKUX TPAAWIUNA Pa3BUTHS OHOJOTHYECKOTO 3HAHHS, 2O0MOBHOCMb U  CHOCOOHOCHb
00y4aromuxcsi PYKOBOACTBOBATHCA B CBOEH J1€ATEIbHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH,
OPUCYIIMMU CHUCTEME OHOJOTMYECKOro O0pa3oBaHUsl, Haiuyue NpasoCo3HaAHUs SKOIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCIU CMAUmMb TSN U CTPOUTD KU3HESHHBIC TUTAHBI.
JIMYHOCTHBIE PE3YNIbTaThl OCBOCHHUS MPOrPaMMBI MO OHMOJOTHHM JOCTUTAIOTCS B SAMHCTBE y4eOHOH H
BOCIIUTATEIbHOM IEATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMH COLUOKYIbTYPHBIMU,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, MPHUHITHIMH B OOILECTBE MpaBWIaMU H
HOpPMaMH TIOBEJICHUS U CIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHHS, CAMOBOCIIUTAHUS U CaMOPAa3BHUTHUS,
pa3BUTHsL BHYTPEHHEH IMO3UIIMH JIMYHOCTH, IMAaTPUOTH3MA M YBAKEHMsSI K 3aKOHY M IPABOMOPSIIKY,
YelIOBEKY TPy/la U CTaplIieMy MOKOJEHHUIO, B3AUMHOTO YBaKEHHUsI, 0EPEKHOTO OTHOLICHUS K KYJIbTYPHOMY
HacleIMI0 M TPaJuUUsAM MHOTOHAalMOHAJIbHOrO Hapona Poccuiickont ®enepauuu, npupoae u
OKpY>Karollel cpere.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS Yy4ueOHOro rmnpeamera «buomorus» MOMKHBI OTpaxaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpPHUEHTAllMM, TO3UTUBHBIX  BHYTPEHHHX  YOEXKICHUII,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHICKOTO O0OINEeCTBa, PACHIMPEHHE >KU3HEHHOTO
OTBbITa W ONBITA JIEATETHHOCTH B TIPOIECCE peaTu3allMi OCHOBHBIX HAMPAaBICHUM BOCIHUTATEIHLHON
JeATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKITAHCKON MO3UIMKU OOYYaIOIIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00IIECTBa;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JAEITETbHOCTU MIPH CO3JIaHUH YUEOHBIX MMPOEKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BHIMOTHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh OMpPEACNATh COOCTBEHHYIO TO3UIIMIO IO OTHOIICHHWIO K SIBIICHUSIM COBPEMEHHOM
KU3HU U OOBSICHITH €€;

YMEHHE Y4YUTHIBaTh B CBOUX JACHCTBHSIX HEOOXOAWMOCTh KOHCTPYKTUBHOTO B3aMMOJCHCTBHS
JOJIeN C Pa3HBIMU YOEXKICHUSIMHU, KYIbTYPHBIMHU IIEHHOCTSIMU U COITHAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJTHEHUS YUYEOHBIX, MTO3HABATEIHHBIX
U HCCIEIOBATENbCKUX 3a7a4, YBKUTEIHHOTO OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYXICHUU
CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU W BOJIOHTEPCKOM JIEATEITLHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUHUCKOM TPaXKTAHCKOW MIEHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoM, roproctu 3a CBOM Kpal, cBOX Ponnny, CBOU S3bIK U
KYJIbTYpY, MPOIIOE U HACTOSIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;
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LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUIO W MaAMITHUKAM IMPUPOJBI, JOCTHKEHHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/E;

CIIOCOOHOCTh OIIGHHWBATh BKJIA] POCCHICKMX YUYEHBIX B CTAaHOBICHHE WM pa3BUTHE OHWOJIOTHH,
MOHMMAHUS 3HAYeHUs OWOJIOTMH B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU 4YEJIOBEKa U COBPEMEHHOI'O
o01ecTna;

ujeiHass yOexIEHHOCTh, TOTOBHOCTh K CITy’K€HHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTH 32 €T0
Cyns0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEN POCCUKCKOr0 HApOAa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OLIGHUBATh CUTYAallMI0O W TMPUHUMATh OCO3HAHHBIC PEUICHHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJUTENSM, CO3JaHHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMaHUE YMOITMOHAILHOTO BO3ICUCTBUS KMUBOUM MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMJICHUE NPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHHSA KYJbTYPbl 310POBbSi M 3MOIHMOHAJIBLHOIO
Os1aronosyqus:

NMOHMMAaHUE U pealu3alus 370poBoro u Oe3omacHoro obpasza >XKM3HU (30pOBOE MHTaHUE,
COONIOZICHHE THUTMEHWYECKHX MPaBHJI M HOPM, COaTaHCHUPOBAHHBIM pPEXKUM 3aHATUH U OTABIXA,
perynsipHas u3HUYECKas aKTUBHOCTH), OCPEIKHOTO, OTBETCTBEHHOI'O W KOMIIETCHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBbIO;

MOHMMAaHHE IIEHHOCTH MPaBWJI WHAMBHUIYAILHOTO U KOJIJIEKTUBHOTO OE€30MAacHOTO TMOBEICHHS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCJIEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPy 10Jt00ue;

TOTOBHOCTb K aKTHMBHOW JEATEIBbHOCTH TEXHOJOTMYECKOM W COLMAIbHOW HAIpaBJICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIILHO BBITIOJHSITH TAKYIO IESITEIIbHOCTD;

UHTEpEC K pa3nuuHbiM cdepaM NpoPecCHOHANbHON AeATeNbHOCTH, YMEHHWE COBEpIIaTh
OCO3HAHHBII BEIOOp OyayIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA IPOTSHKEHNUN BCEH JKU3HMU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKH I1elecoo0pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOUYHUKY KM3HU Ha 3eMJjie, OCHOBE
€€ CylLIeCTBOBaHUS;

MOBBIIICHUE YPOBHS YKOJOTUYECKON KYIbTYphl: TPHOOPETEHUE OMBITA TIJIAHUPOBAHUS TTOCTYIIKOB U
OIICHKH UX BO3MOXHBIX TTOCJICICTBUM JIJISI OKPYXKAIOIIEH CPEJIbL;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa YKOJOTUIECKUX MPOOIeM U MyTel UX pelieHus;

CIIOCOOHOCTh HUCMOJNB30BaTh MPUOOpETaeMble TMPU W3YYCHHHM OUOJIOTMU 3HAHUS U yMEHUs MpH
pemeHun TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHUPOJIONOJIb30BAaHUEM (COOIOICHUE TIPABIII
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MOBE/ICHUs B MPHUPOJE, HAMpPABICHHBIX HAa COXPAHEHHWE DPABHOBECHS B SKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HEINPUATHE JEHCTBUN, NPUHOCSALIMX BPEIl OKPYKAKOLIEH NPUPOJHOU CpEAE, YMEHHUE
IPOTHO3UPOBATh HEOJArONPUSTHBIE JKOJIOTUYECKUE MOCIEACTBUS MNPEINPUHUMAEMbIX JEeUCTBUN U
peoTBpallaTh UX;

HAJIMYUE PA3BUTOTO IKOJIOTUIESCKOTO MBIIUICHHUS, YKOJIOTHIECKON KYIbTYPBI, OTBITA JESATSIbHOCTH
OKOJIOTMYECKON  HANpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS HMMH B  IO3HABAaTEIHHOM,
KOMMYHHUKATUBHOW M COLUAIbHON MPAaKTHUKE, TOTOBHOCTU K yYacTHIO B NMPAKTUYECKOW AEATeIbHOCTU
9KOJIOTHYECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha TUAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOW KYIBTYpPHI KaK CPEJCTBA B3aUMOJICHCTBUS MEXKITY
JIOJIbMU | TIO3HAHUS MUPA;

NOHMMAaHUE cheuuuky OHOJOTMM KaK HayKH, OcCOo3HaHus €€ poiu B (HOPMHUPOBAHHUU
palMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUH LIEIOCTHOTO MPEICTABICHUS 00 OKpYXKaIoIEM MUpE
KaK O €JUHCTBE MPUPOJII, YSIIOBEKA U OOIIECTBA, B MO3HAHUH IIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXPAHECHHUS ITPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUU Ui COBPEMEHHOW HMBHIM3ALMU: 00eCreYeHuss HOBOTO
YPOBHSL Pa3BUTHUSA MEIUIUHBI, CO3JaHHE TEPCHEKTUBHBIX OHMOTEXHOJIOTUH, CIOCOOHBIX pelaTh
pecypcHbIe MPOOIEMBbl Pa3BUTHS YEIOBEUYCCTBA, MOMCKA ITYyTEH BBIXOJA M3 TJIOOATBHBIX IKOJIOTUYCCKUX
npoOiieM W oOecreueHus: Tepexoja K YCTOWYUBOMY pa3BUTHIO, PAIMOHAIHLHOMY HWCIIOH30BAHHIO
MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUN B LENSIX MOBBIMIEHUS OOIIei
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIBHOW TPaAMOTHOCTHU
obyyJarontuxcsi, GoOpMHUPYyEMOM NMPU U3yUEHUU OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METO/0B MO3HAHMSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIONIb30BaTh TMOJIyuaeMble 3HAHUS Ui aHajdu3a U OOBSCHEHHUS SBICHUN OKpPYKAIOIIET0 MHpa U
MPOUCXOAIINX B HEM H3MEHEHWH, YMEHHUE JeJiaTh 0OOCHOBAaHHBIC 3aKITIOYCHHS HA OCHOBE HAYYHBIX
(haKTOB ¥ IMEIOIIUXCS IAHHBIX C IEIBIO MOJIYUEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIONIb30BaTh OMOJIOTMYECKHE 3HAHHS Ui pelIeHHs] mpoOiieM B
pealbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHWE IICHHOCTH HAYYHOH JEATCIIbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO IS TEILHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHHIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI MO OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOTro npeaMera «bHonorusy» BKIIOYAIOT: 3HAYUMBbIe

s (GOPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOYYAIOIIUXCA  MEKIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIE)
oOIIeHayYHbIe TOHATHS, OTPaXKalolIUe IeTOCTHOCTh HAYyYHOH KapTUHBI MUpAa U CIEHU(PHUKY METOJOB
MO3HAHMS, MCIIOJNb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPrus, SIBJIEHUE, MpOIlecc, CUCTEMA,
HayyHbId (DaKT, MPUHIUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HCCIelOBaHUE, HAOIIOACHUE,
U3MEpEeHue, OKCIEPUMEHT U Jpyrue); YyHHUBepcalibHble Yy4yeOHble JeiicTBus (TO3HaBaTeNbHBIE,
KOMMYHHKaTHBHBIE, PETYJISITUBHBIE), oOecneunBatonie GopMupoBaHue (GpyHKIIMOHAIBHOM IPaMOTHOCTH
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U COLIMAJHbHOW KOMIIETEHIIMH OO0YyYaromMXcs; CIOCOOHOCTh 00ydYaroluXcsl MCMOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33pPEHYECKHE 3HAHMA W YHHUBEpCAJbHbIE y4yeOHbIE IEHCTBHUA B
II0O3HABATEJILHOM U COLIMAJIBHON ITPAKTHUKE.

B pesynbrare u3yueHus OUOJIOTHHM Ha YpOBHE cpeaHero oluiero oOpa3zoBaHUs y 00ydarolierocs
Oynyt chopMupOBaHBl IO3HABATENIbHBIE YHUBEpCAIbHbIE Y4YeOHblEe [EHUCTBUSA, KOMMYHHUKATHBHbBIC
YHUBEpCAJbHBIEC yueOHbIe NECHUCTBUS, PErYIATHBHBIC YHUBEPCAIbHBIC y4eOHBbIE NEHCTBHS, COBMECTHAs
JESTEIIHOCTD.

MetanpeaMeTHbIe pe3ysbTaThl OCBOCHUS MPOrPaMMBI CPEIHEro OO0IIero oOpa3oBaHUS TOJKHBI
OTpaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TeHCTBHS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAaHUN MPUEMBI JIOTUYECKOTO MBINUICHHs (aHalu3a, CHHTE3a,
CpaBHEHMsI, Kiaccuukanuu, 0000IeH ), PACKPBIBaTh CMBICI OMOJIOTMYECKHX MOHATHH (BBIIEIATH UX
XapaKTepHbIEe IPU3HAKHU, YCTAaHABIUBATH CBSI3U C IPYTMMHU ITOHATHSIMH);

ONpeNeNATh LUEIN AESITeNIbHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTh
pe3ynbTaThl AEATEIBHOCTH C MIOCTABJIEHHBIMU LEISIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHITHS AJ1s1 OObSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTh JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JEAyKTHBHbIC, 10 AHAJOTUH), BBIABIATDH
3aKOHOMEPHOCTH M TIPOTHUBOpPEYMs] B pAacCMaTPUBAEMbBIX SIBICHHUSAX, (OPMYIHpPOBATh BBIBOJABI H
3aKJIIOYEHUS;

IPUMEHSTh CXEMHO-MOJEJIbHbIE CpEIACTBA Ul INPEJACTABJICHUS CYILIECTBEHHBIX CBSI3eH W
OTHOILIEHUA B U3Y4aeMbIX OHOJIOTMUECKMX OOBEKTaX, a TakKe NPOTUBOPEYHMI paszHOTro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUJIaH pEIIeHUs NpoOJieMbl ¢ Y4€TOM aHalli3a HMEIOLIUXCS MaTepHalbHBIX U
HeMaTepUalbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJSIM, OLIEHUBATH
PHUCKH NIOCIEACTBUN JEATEIBHOCTH;

KOODJMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSIX  PEANbHOTO, BHUPTYaJIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIBLCKIE N CTBHS:

BJIAJeTh HaBbIKAMHM y4€OHO-HCCIIEJOBATENbCKOM M MPOEKTHOM JIEATENbHOCTH, HaBbIKAMU
paspelieHus nmpoodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOO0B [T0O3HAHUS;

UCIIOJIb30BaTh  PA3JIMUHBIE BHJBl JEATEIBHOCTH IO TIOJIYYEHUIO HOBOIO 3HAHUS, €r0
UHTEpIpeTalnu, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUE€OHBIX CUTYaIUsX, B TOM YHCIE MPU CO3aHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

dbopMUpOBAaTh HAYYHBI THUN MBIIUICHNUS, BJIAJETh HAYYHOW TEPMUHOJOTHEHN, KIIOYEBBIMU
MOHSATUSMU U METOAAMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTeIbHOM JESITEIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3aJady, BBIJIIBUraTh TMIIOTE3y €€
pElIeHUs], HaXOAWTh apTyMEHTBhI JUIsl JTOKa3aTelbCTBA CBOUX YTBEpPXKIACHUM, 3aJaBaTh MapaMeTphl U
KPUTEPUN PELIEHUS;
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aQHAJIM3UPOBATh IOJIYYEHHbIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaTbl, KPUTUUYECKH OIICHUBATh UX
JIOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  IICJICHANIPABIICHHBIM IMOMCK TepeHoca CpelcTB U CHocoOOB JACWUCTBUS B
npohecCuOHANBHYIO Cpeay;

YMETh MIEPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTaTh HOBBIEC WJIEH, MpeJiaraTb OPUTHHAIbHBIC MOAXOMbI U PEIIeHUs, CTaBUTh MPOOJIEMbI U
3aJa4u, JOIMYyCKAIOUI1e aJbTePHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCSI B PA3TUYHBIX MCTOUYHMKAX MHPOpMAnuu (TEKCTe y4yeOHOro mocoodwus, HaydHO-
HOMYJISIPHOM JUTEepaType, OMOJOTHYECKUX CIIOBApsIX M CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JIaHHBIX, B
WnuTepHere), aHanu3upoBaTh WHOOPMALIUIO PA3TUYHBIX BHJIOB U (OPM IpEICTaBICHUS, KPUTUYECKU
OLIEHUBAThH €€ TOCTOBEPHOCTh M HEPOTHUBOPEUHBOCTD;

(GopMyIHpOBaTH 3aMPOCHl U MPUMEHSTH Pa3IMYHBIE METO/bI IIPU TOUCKE U 0TOOpE OMOJIOTHYECKON
uH(pOopMaIuu, HEOOXOAUMOM ISl BBIMOTHEHUS YUeOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  HMCMOJB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHMUS PA3IIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMY HPEACTABICHUS OMOJIOTHYECKON HMH(POpPMALUU
(cxembl, TpaduKH, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAY4YHBIN SI3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOIOrMYecKoil HHPpOpMAaIIHei:
MPUMEHSTh XUMHUYECKHE, (DU3MUECKUE U MAaTEMATHYECKUE 3HAKH M CUMBOJIBI, POPMYIIbI, aOOpeBUATYpY,
HOMEHKJIATypy, UCIIOIb30BaTh M MIPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIQ/IETh HABBIKAMHU PACIIO3HABAHUS U 3alIMTHl HHQPOpMAIUH, WHOOPMALMOHHONW OE30MacHOCTH
JUYHOCTH.

OsJiaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obmenmue:

OCYILECTBIISATh KOMMYHUKALIMU BO BCeX c(epax >KU3HM, aKTHBHO y4yacTBOBaTh B JAMAJOre WU
JUCKYCCHM IO CYLIECTBY O0CYXIaeMOM TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXKIECHUS
OTHOCHTEJIEHO BBITIOJTHEHUS TPeiaraéMoi 3aJauu, YIUTHIBATh UHTEPECH M COTIACOBAHHOCTH ITO3UIIHIA
JPYTUX YYaCTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHblEe CpeAcTBa OOIIEHHs, MOHMMAaTh 3HAUYE€HUE COIMAIbHBIX 3HAKOB,
HPEANOChIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyallMil, yMeThb CMsr4aTb KOHQUIMKTBI U BECTH
IIEPETrOBOPHI;

BJIAJIETh PA3JIMYHBIMH CIIOCOOAaMH OOIICHWS W B3aUMOJCHCTBUS, MMOHMMAaTh HAMEPEHUsS IPYTHUX
Jro/Ied, IPOSBIATh YBOKUTEIBHOE OTHOILIEHHE K COOECETHUKY U B KOPpeKTHOW (opme (popMynupoBaTh
CBOU BO3PaXKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh U UCIOJb30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHAMBUAYaIbHONW paOOThI MPHU pelICHUN
Ouosnornyeckoil  mpoOneMbl, OOOCHOBBIBATH HEOOXOJMMOCTb INPHUMEHEHHs TPYNIOBBIX  (GOpM
B3aMMOJICHCTBYS IPU pEeLIeHUH yueOHO! 3a/1auH;

BHIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C Yy4ETOM OOMIMX WHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 YieHa KOJUIEKTUBA,;
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IIPUHUMATBH LIeJI1 COBMECTHOM JI€ATEIIbHOCTH, OPraHU30BbIBATh U KOOPANHUPOBATh JEHUCTBHUS IO €€
JOCTHKCHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacHpeneisaTb pOaM ¢ YYETOM MHEHUN YYaCTHUKOB,
00CYXJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAaueCTBO CBOETO BKJaJa M KaXJIOTO YYaCTHMKAa KOMAaHJIbl B OOLIMIl pe3ysibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBbIE IIPOEKThHI, OLIEHWBAaTh MJEU C TO3MLIMM HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh TO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ui BBIABICHUS MPOOJIEM U MX pEIICHUS B JKU3HEHHBIX U
y4eOHBIX CUTYyaIHIX;

BbIOMpaTh HAa OCHOBE OMOJIOIMYECKMX 3HAHMH IIEJIEBbIE M CMBICIOBBIE YCTAaHOBKUM B CBOMX
JEUCTBUAX M TMOCTYNKAaX IO OTHOLICHUIO K JWUBOW MNPHUPOJE, CBOEMY 3IO0POBBIO H 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATH MPOOIEMBI, CTABUTH U
dbopMyIupoBaTh COOCTBEHHBIC 33/1a4H B 00pa30BaTEIbHOMN JACSITEILHOCTH U )KU3HCHHBIX CUTYaITUSX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUs MpoOJeMbl € YYETOM MMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacIupsATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaThH (POPMHUPOBAHUIO U MIPOSBICHUIO HIUPOKOM APYAULIMU B Pa3HBIX 00JACTIX 3HAHUIA,
MOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalusM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNILTATOB LEIISM;

BJIa/IETh HABBIKAMU II03HABATEIbHOW pe(dieKkcuu Kak OCO3HaHMsI COBEpIIAEMbIX JAEUCTBUH U
MBICITUTENBHBIX MPOIECCOB, WX PE3yJbTaTOB U OCHOBAHMM, MCIONB30BATh NPUEMBI pediieKkcuu ais
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO pPEIeHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH IPYTOro YeaoBeKa.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ysibTaThl OCBOEHHUS coJepXaHus yueOHoro mnpeamera «buosorus» Ha
yriyOJIEHHOM YpOBHE OPUEHTHPOBAHBI Ha oOecrnedeHne NpOoGUIBHOTO O00y4YeHUs OO0ydYaroIuxcs
O6uonoruy. OHU BKJIIOYAIOT: cHelU(pHUUecKHe A OUOJIOTUM HAay4HblEe 3HAHUS, YMEHHUS M CHOCOOBI
JeMCTBUH 10 OCBOEHHMIO, HMHTEPIPETALUU W MPeoOpa30BaHMIO 3HAHHWM, BHIBI JAEATEIBHOCTH 10
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MOJIyYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX
cutyanusax. [IpeaMeTHbie pe3yabTaThl MPEACTABICHBI 110 TOJIaM U3yUYEHUSI.

[IpeameTHbie pe3ynbTaThl OCBOCHUS yueOHOTo mpeamera «buonorus» B 10 Kaacce NOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MeCTe M pPOJM OWOJIOTMH B CHUCTEME €CTECTBEHHBIX HayK, B
(GOopMHpPOBaHNU €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B TO3HAHUM 3aKOHOB MPUPOABI U pEIICHUH
npoOJeM palroHaIBFHOTO MPUPOAONOIB30BAHUSA, O BKIJIAAEC POCCHICKHX M 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHUE CHUCTEMOW OMOJIOTrMYECKUX 3HAHHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraromiue
OMOJOrMYECKHE TEPMHUHBI W TOHATUS (KHU3Hb, KIETKA, OpraHu3M, MeTadoJu3M, TIOMEOCTa3,
CaMOpETYJISILIMSI, CaMOBOCIPOU3BENECHUE, HACIEICTBEHHOCTh, W3MEHYUBOCTb, POCT U DPA3BUTHE),
ouonornueckue teopuu (kierounas teopus 1. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacieAacTBeHHOCTH T. Moprana), yuenus (H. M. BaBumoBa — o meHTpax MHOrooOpasus H
NPOMCXOXKACHUS KYIbTYPHBIX PACTeHHUH), 3aKOHBI (€AMHOOOpa3us IOTOMKOB IIEPBOTO MOKOJICHUS,
pacIleIyIeHus,, YACTOThl TaMEeT, HEe3aBUCUMOIo HacienoBaHus I'. MeHzens, roMoJI0ru4eckux psjaoB B
HacyencTBeHHOU n3mMenunBoctu H. V. BaBuiioBa), mpuHIUIBI (KOMILTIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHMS, HCIHOJIb3YEMBIX B OHOJIOTHYECKUX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHMCAHNE, U3MEPECHHE, HAOIOICHUE, SKCIIEPHUMEHT);

YMEHHME BBLACIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U DYKApHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OpPTraHU3MOB, B TOM uucie OakTepuil, rpuboB, pacTeHUH, KUBOTHBIX
U YelOBEKa, CTPOCHHSI OpPraHOB W CHUCTEM OPraHOB pACTeHMi, >KUBOTHBIX, YEJIOBEKa, MPOIIECCOB
KU3HEJEATENIbHOCTH, MPOTEKAIOIINX B OPraHU3Max pPacTEHHM, )KMBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX
IpoIeccoB: OOMEHa BemecTB (METa0ONM3M), TPEBPAIICHUS SHEPrHH, OpOKEHHs, aBTOTPOPHOTO H
reTepoTpoHOro THUIOB MUTaHUSA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeHo03a, T'aMeToreHesa,
AMOpHOreHe3a, NOCTIMOPUOHAILHOTO PAa3BUTHSI, PA3MHOXKEHUS, MHIUBUYaIbHOTO Pa3BUTHUSI OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHME YCTaHABJIMBATh B3aUMOCBSI3U MEX]y OpraHOMJIaMHU KJIETKU U MX (QYHKIUSMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHel M uX (QYyHKUMAMU, MEXIy OpraHaMHd M CHUCTEMaMH OpPraHOB Y pacTeHHA,
YKUBOTHBIX M Y€IOBEKa U MX (DYHKIUAMHU, MEXKy CHCTEMaMU OPraHOB M MX (DYHKIIMSIMHU, MEXKTY dTallaMu
oOMeHa BelIeCcTB, JTalaMM KIETOYHOIO IMKJIA M JKU3HEHHBIX LUKIOB OPraHu3MOB, 3TalaMu
SMOPHOHAIBHOTO Pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpPaMHU CpeJibl OOUTAHNUS;

YMEHHE BBISBISATH OTIMYUTENbHBIC IPU3HAKH KUBBIX CUCTEM, B TOM YHUCII€ PACTCHU, )KUBOTHBIX U
YEJIOBEKA;

YMEHHME HCIONb30BaTh COOTBETCTBYIOUIME AapTryMEHThbI, OHOJIOTUYECKYIO TEPMHUHOJIOTHUIO H
CHUMBOJIMKY JJISl I0KA3aTeNIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OHONIOTUYECKUE 3aJaud, BBISBISATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
UCCIIeTyeMbIMH OMOJIOTMYECKUMU MTPOLIECCaMH | SIBICHUSMH, JeNIaTh BBIBOJIBI U MMPOTHO3BI HA OCHOBAHUHU
MOJTyYE€HHBIX Pe3y/IbTaTOB;

YMEHHE BBIMOIHATH J1a00paTOPHBIE M MpaKTUUYECKHe paboThl, COOMIOAATh MpaBuUiia Mpu padoTe C
y4eOHBIM U JJaOOpaTOPHBIM 000PYOBAHUEM;

YMEHHE BBIJIBUTATh TUIOTE3bI, MPOBEPATh MX JKCIEPUMEHTAIBLHBIMH CPEICTBAMH, (HOPMYIHUPYS
LeJIb UCCIIeI0BAaHUS, AHATTM3UPOBATh MOJIyYE€HHBIE PE3YJIbTAThl U A€NIaTh BBIBOIBL;

YMEHHUE y4acTBOBAaTh B YUEOHO-HUCCIEAOBATEIBCKON paboTe 1Mo OMOJIOTHH, IKOJIOTHH M MEIUIIUHE,
npoBOAMMON Ha 0a3e MIKONBHBIX HAyYHBIX OOMIECTB, W MYOJIMYHO TMPEACTABIATh TMOTYYCHHBIE
pe3yNIbTaThl HA YYCHHUYECKUX KOH(PEPEHIIUSX;
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YMEHHE OIEHUBATh ATHUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEJJOBaHMM B 00JacTu OHOJIOTHH U
MEIUIUHBl (KIIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANPABICHHOE H3MEHEHHE TeHOMa U
CO3/JaHUE TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oynymed mnpodecCHOHaIbHOW AEATEIbHOCTH B
ob0nactTu OHONOTUHU, METUIUHBI, OMOTEXHOJIOTMHM, BETEPUHAPUH, CEIbCKOTO XO3SAHCTBA, IHIIEBOU
NPOMBIIIJICHHOCTH, YIIyOJsTh IMO3HABATEIbHBI HMHTEPEC, HAINpPABICHHBIH HAa OCO3HAHHBIH BBHIOOD
COOTBETCTBYIOLIEH MpodheccHu U MpoI0JHKeHNE OMOJIOrHUECKOro 00pa30BaHus B OPraHU3AIUAX CPETHETO
po(hecCHOHANBHOTO U BBICIIEr0 00pa30BaHUsI.

[IpenmeTHble pe3yabTaThl OCBOeHHS ydeOHoro mpeamera «buomnorusi» B 11 knacce NONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pOJM OHOJOTHMH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI U
pEIIEHUU JKOJIOTUYECKUX MpOoOJIeM 4YelOBEYeCTBa, a TAKXKe B PEHICHHH BOIMPOCOB PAlMOHAIBLHOTO
IPUPOONOIB30BaHUSA, U B (POPMHUPOBAHUY [IEHHOCTHOTO OTHOIICHUS K IIPUPOJIE, OOILIECTBY, YEIOBEKY, O
BKJIQJI€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BJAJeTh CHCTEMOW OHOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYACT OMpEIeNiCHUs W
MOHMMAHHE CYIIHOCTH OCHOBOIIOJIATAIOMINX OMOJOTHYECKHMX TEPMHUHOB M TMOHATUH (BH, SKOCHUCTEMA,
ouoctepa), Ouonormueckue Teopuu (IBomonMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKAas TEOpHs
sBosmonun), yuenus (A. H. CeBeprioBa — o myTsix U HarpasieHusx sBomtouuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTuueckoro pasHoBecus k. Xapau u B. BaiinOepra, 3apo/ibliieBOoro cxoacraa
K. M. bopa), npaBuna (munumyma FO. JIubuxa, 3KOIOTHYECKOW NHpPaMUABl SHEPTUU), TUMIOTE3BI
(runore3a «mupa PHK» V. 'nnbepra);

YMEHHUE BJIaJIETh OCHOBHBIMH METOAAMHU HAYYHOTO MO3HAHUS, MCIIOJIB3YEMbIMH B OMOJIOTHYECKUX
HCCJIEIOBAHMSIX JKUBBIX OOBEKTOB M SKOCHUCTEM (OINHMCaHUE, U3MEpPEHHE, HAOIIOJCHHE, SKCIEPUMEHT),
croco6aMH BBISIBJICHHS M OIIEHKH aHTPOIIOTCHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIICIATH CYIIECTBEHHBIC NPU3HAKU: BUIIOB, OMOTEOLIEHO30B, YKOCHCTEM U OHochepsl,
CTaOMIIM3UPYIOILIET0, JBIKYILIETO W pa3pblBAIOIIErO0 €CTECTBEHHOIO OTOOpa, aljIoNnaTpu4eckoro u
CHUMITaTPUYECKOTO BHMJI000pa30BaHUs, BIUSHHS JBHXKYIIMX CHJI 3BOJNIONMU HAa TeHO(OH MOMYISLNH,
OpUCHOCOOJIEHHOCTH OpraHU3MOB K cpele OOWTaHWs, 4YepelOBaHWs HaNpaBiICHUH SBOJIOLINH,
KpyroBOpOTa BEUIECTB U [MOTOKA SHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTaHABIHMBATH B3aWMOCBSI3M MEXIY IPOILECCAMU DBOJIONHH, JBWXKYIIMMHU CHJIAMH
aHTPOIIOTreHe3a, KOMIOHEHTaMH Pa3IMYHBIX 3KOCHCTEM M MPHUCIIOCOOICHUAMHU K HUM OPIaHU3MOB;

YMEHUE BBISABIIATH OTJIMUUTENIbHbBIE PU3HAKU JKUBBIX CUCTEM, ITPUCIIOCOOIEHHOCTh BUIOB K Cpefie
oOuTaHusA, aOMOTHYECKHMX W OMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3€Hl OpPraHM3MOB B
C000111eCTBaX, AaHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OHOJOIMYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY JJISl JI0Ka3aTelbCTBA POJCTBA OPraHU3MOB PA3HBIX CHCTEMATUYECKUX TPYII, B3aUMOCBS3H
OPraHU3MOB W CpeIOsl OOWTaHWs, €IWHCTBA UEIOBEUYECKUX pac, HEOOXOAMMOCTH COXPaHEHHS
MHOT000pa3us BUAOB U SKOCHCTEM KaK YCIOBHUS COCYILIECTBOBAHUS PUPOJIBI U YETIOBEUECTBA;

yYMEHHUE peliaTh OWOJIOTMYECKHE 3a7ayd, BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY
UCCIIETyeMbIMH OMOJIOTMUYECKUMH MTPOLIECCAMU U SIBIICHUSIMH, J€TaTh BHIBO/IbI U TPOTHO3bI HA OCHOBAHUU
MIOJTYYCHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOIHATH J1a00paTOpHbIE M MPaKTHUYECKHE paboThl, COOMIOAATh MpaBuiia Mpu padoTe
y4eOHBIM U JJaOOpPaTOPHBIM 00OPYIOBAHUEM;

YMEHHUE BBIIBUTaTh TUIOTE3bl, NMPOBEPATh MX SKCIEPUMEHTAJIBHBIMH CpeACTBaMH, (OpMYIHPYs
eI UCCIIeIOBAHNS, aHATTM3UPOBATh MTOJyICHHBIC PE3YIIbTATHI U JIENaTh BBIBOJIBI,
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YMEHHUE Y4acTBOBATh B YUEOHO-HCCIICIOBATEIHCKONH paboOTe MO0 OMOJIOTHH, YKOJIOTHH U MEHIINHE,
npoBOAMMON Ha 0a3e MIKONBHBIX HAyYHBIX OOMIECTB, W MYOJIMYHO TMPEACTABIATh TOTYYCHHBIE
pe3yNIbTAThl HA YYEHUYECKUX KOH(DEPEHITHSIX;

YMEHHUE OIICHUBATh TUIIOTE3bI M TEOPUHU O TIPOUCXOXKICHUH JKU3HHU, YeJIOBEKA U YEIIOBEUECKUX Pac,
0 MPUYHUHAX, MTOCIIEICTBUAX U CIIOCO0AX MPETOTBPAIICHUS IT00aTbHBIX N3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymield mNpodeCCHOHATBHOW JESTEIBHOCTH B
obnmact OWOJNIOTMH, SKOJOTHH, TPUPOJONOIB30BAHNS, MEIUIUHBI, OWOTEXHOJOTHUHU, TICUXOJIOTHH,
BETCPUHAPHUH, CEITBCKOTO X031CTBA, MUIICBOM MPOMBINUICHHOCTH, YIITyOJISTh TO3HABATEIBHBIN HHTEPEC,
HaIpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH MPO(ECcCHH U MPOIODKEHUE OHOIOTHIECKOTO
00pa30BaHMs B OpPraHU3aLHUAX CPETHETO MPO(PECCHOHATBFHOTO U BBICILIETO 00pa30BaHMUS.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIe

padoThI

IIpakTHyec
KHe padoThl

dyeKkTpoHHBbIE (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypChl

buonorus kak Hayka

Bbubmmoreka ITOK https://m.edsoo.ru/7f41c292
Hayxku o npupoge: http://school-collection. edu.
ru/catalog/rubr/ab8c-11db-
bc9a66/76534/?interface=pupil&class=47&subjec
t=27

http://school-collection. edu. ru/catalog/rubr/ab8c-
11db-
bc9a66/76535/?interface=pupil&class=47&subjec
t=27

CospemenHsie ypoku ouosoruu. biology-
online.ru

Buonorus — Bukuneausi. ru.wikipedia.org

JKuBBIe cCTEMBI U X HN3YUCHUC

Bu6numoreka IIOK https://m.edsoo.ru/7f41¢292
OcHOBHBIE NPU3HAKHU KUBOI'0:

http://files. school-collection. edu.
ru/dlrstore/000001fddd-cbbb3269e/013.swf

buosorus xietku

0.5

bubnuoreka ITOK https://m.edsoo.ru/7f41¢292
Hurosorus: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85314/?interface=pupil&class=51
&subject=29

XnMuueckas opraHu3anus KJICTKU

10

0.5

Bbeaku n HYKJEHHOBbIC¢ KHCJI0TbI:
http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85316/?interface=pupil&class=51
&subject=29

CrpoeHnue U QyHKIIUH KICTKH

bubnunoreka ITOK https://m.edsoo.ru/7f41¢292
Huronorus: http://school-collection. edu.

ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85314/?interface=pupil&class=51
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https://m.edsoo.ru/7f41c292
http://biology-online.ru/
http://biology-online.ru/
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

&subject=29

OOMeH BelecTB U peBpalleHue
JHEPIHU B KIIETKE

HacnencrBennast nundopmanus u
peanmzanus €€ B KIIETKE

JKU3HEHHEBIN UK KIETKA

0.5

0.5

Bu6nmoreka ITOK https://m.edsoo0.ru/7f41¢292

Buocunres 6enkos: http://school-collection. edu.

ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85320/?interface=pupil&class=51
&subject=29

®dotocuntes http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85321/?interface=pupil&class=51
&subject=29

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

Buocunres 6enkos: http://school-collection. edu.

ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85320/?interface=pupil&class=51
&subject=29

bubnunoreka IJOK https://m.edsoo.ru/7f41c292
Huroaorns: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85314/?interface=pupil&class=51
&subject=29

10

11

CrpoeHue 1 pyHKIIMU OpraHu3MOB

PasMmHOXeHUE U pa3BUTHUC
OpraHnu3MoOB

I'eneruka — Hayka o
HACJIEICTBEHHOCTHU U
HU3MEHYUBOCTU OPraHU3MOB

17

0.5

1.5

1.5

0.5

bubnuoreka ITOK https://m.edsoo.ru/7f41¢292

bubnunoreka IJOK https://m.edsoo.ru/7f41c292
Omnrorenes: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85327/?interface=pupil&class=51
&subject=29

bubnunoreka ITOK https://m.edsoo.ru/7f41¢c292
OcHoBHbIe moHsATHA reHeruku: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
9f0213b752e6/85330/?interface=pupil&class=51
&subject=29

12

3aKOHOMEPHOCTH
HaCJIeICTBEHHOCTH

10

bubnunoreka ITOK https://m.edsoo.ru/7f41¢292
OcHoBHbIe moHsATHA reHeruku: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-

43b1-9b26-
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https://m.edsoo.ru/7f41c292

9f0213b752e6/85330/?interface=pupil&class=51
&subject=29

Hacnencreennas usMmenunBocth:http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
9f0213h752e6/85336/?interface=pupil&class=51
&subject=29

13

3aKOHOMepHOCTI/I HN3MCHYHNBOCTHU

Bu6nmoreka ITOK https://m.edsoo.ru/7f41c292
OcHoBHbIe mOHsATHA reHeruku: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
9f0213b752e6/85330/?interface=pupil&class=51
&subject=29

HacaencrBenHas usMeH4uBocTh: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
9f0213b752e6/85336/?interface=pupil&class=51
&subject=29

Jpyrue Tunsl uamenuusoctu: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
9f0213b752e6/85337/?interface=pupil&class=51
&subject=29

14

15

16

I'enetuka yenoBeka

Cenekuus opraHu3MOB

BHOTEXHOIOTUSA U CUHTETHYECKAS
ounoorus

0.5

0.5

bubnuoreka ITOK https://m.edsoo.ru/7f41¢292

bubnuoreka [{OK https://m.edsoo.ru/7f41¢c292
Ceanexuus : http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85330/?interface=pupil&class=51
&subject=29

bubnunoreka ITOK https://m.edsoo.ru/7f41¢292

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

10

13
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Kourpoubnbie IIpakTHyeck
n/n NporpaMmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI ue padoTbl
3apoKJICHUE U pa3BUTHE
. bubnuoreka ITOK https://m.edsoo.ru/7f41¢c292
1 HBOJIIOIMOHHBIX MPEICTABICHHUH B 4 0.5 0
OHOJIOTHH
Bup, ero kputepuu u crpykrypa: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
MHKPOIBOITIONHS U €& 9f0213b752e6/85354/?interface=pupil&class=51
2 14 1 2 &subject=29
pe3yIbTaThI Muxkpossomonus: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85355/?interface=pupil&class=51
&subject=29
Maxkpossomonus: http://school-collection.
MaKpPODBOMIOMHS 1 66 edu. ru/catalog/rubr/cfafbOab-542f-43b1-
3 P 6 0.5 0 9b26-
PE3yIIbTaTRI 9f0213b752e6/85356/?interface=pupil&class
=51&subject=29
bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
Jrtansl pa3BUTHS KU3HHM Ha 3emie:
http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
4 ITpoucxoxkaeHne U pa3BUTHE 15 0.5 15 9f0213b752e6/85349/?interface=pupil&class=51

JKU3HU Ha 3eMiie

&subject=29

3BOJ1]0lll/lﬂ OpraHu4YeCcKoro Mmupa:
http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213b752e6/85353/?interface=pupil&class=51
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HpOI/ICXO)KI[eHI/Ie YCJIIOBCKA —

&subject=29

Buj, ero kputepuu u crpykrypa: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
9f0213b752e6/85354/?interface=pupil&class=51
&subject=29

Muxpossononus: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85355/?interface=pupil&class=51
&subject=29

Maxkpoasostonus: http://school-collection. edu.
ru/catalog/rubr/cfafbOab-542f-43b1-9b26-
9f0213h752e6/85356/?interface=pupil&class=51
&subject=29

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

10 05 1
aHTPOIIOT€HES
Ipupoansbie cooduectna: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
KOJIOTUA — HayKa . .
IKono yKao 9f0213h752e6/85373/?interface=pupil&class=51
B3aMMOOTHOIIIEHUAX OPTraHU3MOB 3 0 05 &subject=29
W HaJOPTaHU3MEHHBIX CUCTEM C ' Buoruueckue cBsi3u B npupoje: http://school-
o o collection. edu. ru/catalog/rubr/cfafbOab-542f-
OKpYXKarolleu cpeaon 4301-9H26-
9f0213b752e6/85370/?interface=pupil&class=51
&subject=2
bubnunoreka IJOK https://m.edsoo.ru/7f41c292
OpraHu3Mmsl U cpefia 0OuTaHus 9 1 1.5
. bubnunoreka ITOK https://m.edsoo.ru/7f41¢292
DKOJIOTHS BUAOB U TOMYJISIIHNA 9 0.5 0.5
Ipupoansie coodmectna: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
DKOoJI0THs COOOILECTB. 12 0.5 0.5 9f0213h752e6/85373/?interface=pupil&class=51

DKOJIOTUYECKUE CUCTEMBI

&subject=29

Buoruueckue cBs3u B npupoje: http://school-
collection. edu. ru/catalog/rubr/cfafbOab-542f-
43b1-9b26-
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buocdepa — rmobanpHas

9f0213b752e6/85370/?interface=pupil&class=51
&subject=2

Bu6nmoreka ITOK https://m.edsoo.ru/7f41¢292

10 HKOCUCTEMA 0 05 0
11 UeroBeK 1 OKpyKaKoIas cpena 6 05 0 Bubnuoreka I1OK https://m.edsoo.ru/7f41¢292
12 PezepBHOE Bpemst 8 0

OBLIEE KOJIMYECTBO YACOB I10 102 6 75

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

YYEBHOE OBOPYJOBAHMUE

Hamypanvuvie 00vexkmut

Ha0OpPbl MUKPONPENapaToOB: KJIETKU KOXKUIIBI YEIIYH JIYKA, PACTHUTEIbHBIC TKAHH, IJIECHEBBIN
rpud MEHUIWUI, KIETOYHOE CTPOEHHE KOpHA, CTeOis, KOXMIBl JHMcTa; Habop
MUKpOIpenaparoB 1o paszzaeny <«OKuBoTHble»; HAOOp MHMKpPOIIpEnapaToB IO pasieiny
«Yenosek u ero 310poBbe»; Habop Mukponpenaparos no pazaeny «O0mast 61oaorus»;
YKUBbIE KOMHATHBIE PACTEHUS;

BIaXHBIN npenapaT «KopeHb 6000BOT0O pacTeHuUs C KITyOSHbKaMI;

repOapuii «OCHOBHBIC OTACIIBI PACTCHHUI;

repOapuii «Mopdosiorust pacTCHHIN;

repOapuii «Kimaccudukanus moKpeITOCEMEHHBIXY;

repOapuil IMIIAWHUKOB MECTHBIX BUJIOB;

KosuteKuusl «IIummKy ronoceMeHHbIX»;

kosutekuus «Ilnoasl u ceMeHay;

TUTO/IOBBIE Tella rpuda- TPyTOBHKA;

KOJIOCHSI 3J1TaKOBBIX, IOPAKEHHBIE TOJIOBHEH, CIIOPBIHBEN, PXKABUMHOM;

OTIIEYaTKU UCKOIAEMBIX PACTEHUN;

CIIWJIBI IEPEBBEB;

MIPEICTaBUTENN OTPSAI0B HACEKOMBIX (KOJIIIEKIHA);

PaKOBUHBI MOJIJIIOCKOB;

pa3BUTHE HACEKOMBIX (KOJJICKIUS pa3faToyHasi);

BH/IbI 3AILIUTHBIX OKPACOK y KUBOTHBIX;

(hopMa COXpaHHOCTH UCKOIMAEMBIX PaCTEHUN U KUBOTHBIX (KOJUJIEKLIMS pa3AaTovHast);
BJIXKHBIN npenapat «Hepennay;

BHYTPEHHEE CTPOCHHE J0XKIEBOr0 YepBs (BJIAXKHbIE MTPENapaThl);

BHYTPEHHEE CTPOCHHE JIATYLIKH (BJIaKHbIE IPENapaThl);

BHYTPEHHEE CTPOEHHUE KPBICHI (BIIaXKHbIE MPENapaThl);

BHYTPEHHEE CTPOEHUE NTHUIBI (BIayKHBIE MTpEmapaThl);

BHYTPEHHEE CTPOEHHE PHIObI (BIaKHBIE IIPenapaThl);

CKeJIET PBIOBL, JIATYIIKH, SLIIEPHULIbI, TOTYOsI, JeTyuel MbIIIHN, KOLIKH, KPOJIUKA;

Jemoncmpayuonnvie neuamuvie madoauybl:
«apcTtBa xuBOW NpUPOABI», «YBEIUMUUTENbHBIE MPUOOPH», «CTpoeHHEe pacTUTEIbHOU
KIeTkny», «baktepun», «CbenoOHbIE U /10BUThIe TpUOBI», «IlnecHeBble TpUOBL. [poxokn»,
«JInmaitnuku», «Bogopocin», «MoX KyKymIKMH JeH», «Mox cdaraym», «XBOILH.
[Inayns», «IlanopoTHUK IIUTOBHHK MYXKCKON», «CocHa», «lIBEeTKOBbIE pACTEHHS»,
«OCHOBHBIE JTalbl Pa3BUTUS PACTUTEIBHOTO MUPa» U JPYTHUE;

e TAOJUIIBI 11O 300JI0TUH;

e  Ta0NMIIBI IO AaHATOMUU, PU3NOJIOTUN U TUTHEHE YEJIOBEKa;

e TaOJUIBI IO OOIIEH OMOIOTHH

e TOPTPETHl YUEHBIX OMOJIOTOB;
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Junamuueckue nocoousn:

JeJICHMEe U pOCT KIJIETOK; CUCTeMaTHdeckue kareropuu; «buocuHres Oenkay», «MHTO3»,
«Mernos», «MoHorubpusaHoe CKPEILMBAHUEY, «lurudpunHoe CKpEILUBAHUEY,
«HacnenoBanue rpynmn kpoBuy», «HacnenoBanue pesyc hakropay;

Kapmut:

Kapra «Ipupoansie 30861 Poccuny;
3ooreorpaduyeckas KapTa MUpa;
3ooreorpadudeckas kapra Poccun;

Mynasxncu:

IJIOZIOBBIE TeJla IIISIIOYHBIX TPUOOB;

IIJI0J1bI KYJIBTYPHBIX PACTCHUI;

MO/IEJIM IBETKOB PA3HBIX CEMENCTB;

MO3TI ITIO3BOHOYHBIX

CKEJIET 4EJIOBEKa;

MoJieJb IJ1a3a, yXxa, Mo3ra, yepena, 3y0a, cep/ia 4eioBeKa

IKpanno-38yKoevle cpedcmea 00yueHun:
Mpe3eHTAIMH 10 TeMaM KypCcoB

KOMIIAKT — IUCKU

ANEKTPOHHBIC TPUIIOKEHUS K yUeOHUKAM

Texnuueckue cpeocmea 00y4eHus:
KOMITBIOTEP
MYJIbTUMEAUIUHBINA TPOEKTOP

OBOPYJOBAHME JJIs ITPOBEJAEHUSA JIABOPATOPHBIX,
MPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

JYTBI, CBETOBBIE MHUKPOCKOTIHI;
UTJIbl IpEenapoBalibHbIE;

MUHIIETHI;

CTEKJIa MIPEIMETHBIE U TTIOKPOBHEIE,
¢unbTpoBaNbHAA OyMara;

MUIETKHY;

poOUpPKH;

3a)KUM IIPOOMPOUHBIA;

MEH3YpKH, TaOOpaTOPHBIE CTaKaHBI,
KOJIOBI;

CIMPTOBKHU J1a0OpaTOpHbIE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

[Taceunuk B.B., llIBenos I'.I".; mox penakuumeit [laceunnka B.B.
buonorus 10 knace. YriayOnennsiii ypoBeHb «JIunus sxusnu». Mocksa: AO «/31aTenscTBo
«IIpocBemenue» 2021-2023r.

[Taceunuk B.B., IlIsenos I'.I'.; mox penakument [laceunuka B.B.
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buonorus 11 xnacc. YrioyOneHHsiid ypoBeHb «JIunus xuzan». Mocksa: AO «M3aaTenbcTBo
«IIpocBemenune» 2021-2023r.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. ®ectuBanp negarornyeckux uaei "OTKPBITHINA ypoOK"

http://festival. 1september.ru/articles/subjects/4

2.Yuurenbckuii mopran http://www.uchportal.ru/

3.http://edu.ru/index.php ®@enepanshbiii mopran «Poccuiickoe o6pazoBaHUEH

4. OTKpBITHIN KJ1acc (ceTeBoe 0Opa3oBaTebHOE coobiecTBo) http://www.openclass.ru/ 5.
[Tencorer.org http://pedsovet.org/

6. CeTh TBOpUeCKHX yunTenei http://www.it-n.ru/

7. NaTepuer noptain [Ipolllkomy.pyhttp://www.proshkolu.ru/

8.http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKH

9.http://www.fipi.ru [Topran ®UIN — OenepanbHbIii HHCTUTYT NeIarOTMYECKUX H3MEPEHHHA
10.http://www.ege.edu.ru [lopran EI'D (uandopmanmonnoii noaaepxxku EID)
10.http://www.probaege.edu.ru [Topran Enunerii sx3amen
11.http://www.infomarker.ru/top8.htmIRUSTEST.RU - eaepanbHblii IEHTP TECTHPOBAHHUS.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.deaepasnbHbIil ICHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcos: http://fcior.edu.ru/
2. CoBpemeHHbIe YpokH Ouosorun. biology-online.ru

3.buonorus — Bukwuneaus. ru.wikipedia.org

4. Kpacnas xaura Poccutickoii @eneparnuu. http:// www.sevin.ru/redbooksevin/

5. 'enernyeckuie u OMOIOTHYECKUE (300JI0THUECKUE U OOTAaHMUYECKHE) KOJUICKIIHN
Poccutickoit ®deneparuu. http://www.sevin.ru/collections/

6. «'ocynapctBennbiii JlapBuHoBCKHI My3ei» http://www.darwin.museum.ru/

7. Llentp oOpa3oBarenbHbIX pecypcoB: http://school-collection.edu.ru/

8. Ilencoser: http://pedsovet.org/

9. OduunanbHbINA HTHPOPMAILIMOHHBIN TOPTAT €IMHOTO FOCYAAPCTBEHHOTO
sk3ameHa: Wwwl.ege.edu.ru/">http://wwwl.ege.edu.ru/

10. ®enepanpHas ciyx0a o Haa30py B chepe 00pa3oBaHUs U

Hayku: http://obrnadzor.gov.ru/

11. denepanbHbll HKHCTUTYT TEAaroruueckux nuamepenwuii: http://fipi.ru/

12. EnuHoe oKHO JocTyma K o0pa3oBatenbHbIM pecypcam: http://window.edu.ru/window
13. CeTb TBOpUECKHX yuuTeNeH: WWW.it-n.ru/">http://www.it-n.ru/

14. infourok.ru

15. ®enepanbHblil 00pa3oBareNbHbIN mopTan: WwWw.edu.ru/*>http://www.edu.ru/
16. Poccwuiickuii o6ieo0pa3oBaTenbHbII

noprtaix: Www.school.edu.ru/default.asp™>http://www.school.edu.ru/default.asp
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http://www.uchportal.ru/
http://pedsovet.org/
http://www.it-n.ru/
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Ffcior.edu.ru%2F
http://biology-online.ru/
http://biology-online.ru/
http://biology-online.ru/
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/wiki/%C1%E8%EE%EB%EE%E3%E8%FF
https://ru.wikipedia.org/
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fschool-collection.edu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fpedsovet.org%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww1.ege.edu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fobrnadzor.gov.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Ffipi.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwindow.edu.ru%2Fwindow
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww.it-n.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww.edu.ru%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2F%253Ca%2520href%253D%2F
https://docviewer.yandex.ru/r.xml?sk=0574a92ddeb8f505cd391c29aa4d9d51&url=http%3A%2F%2Fwww.school.edu.ru%2Fdefault.asp
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