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HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo yueObHoMy mnpenmery "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero oOuiero obpazoBaHus pa3zpaboraHa Ha ocHoBe DenepaibHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparum,
dI'OC COO, Konmenmuu mnpernojaBanus ydeOHoro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUHN (PeiepalibHOM paboUeil MporpaMMbl BOCITUTAHUS.

VYueOunsiii npeamer «buonorusi» yrayOnénHoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB IMpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble npeaMeTb». CornacHo nojoxeHusm GI'OC COO npoduiabHbie yueOHbIS
OpeAMEThI, H3ydyaeMmble Ha YIrIyOJIEHHOM YpPOBHE, SBISIIOTCS  CIIOCOOOM
mubdepenimanuy  00y4eHHs] Ha YpOBHE CpeAHEero oO0miero oOpa3oBaHus U
NpU3BaHbl O0ECIEUYUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM, CPEIHUM
o01IUM, CpeHUM TTPOeCCUOHANIBHBIM U BhICIITUM 0Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTHX Yy4eOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHHEe 00pa30BaTENbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIIMX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTALMEH O00yYaroluXCcsi W CTUMYJIMPOBAHUEM
MHTEpEeca K KOHKPETHON 00JIacTW HAyYHOTO 3HAHUS, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, ICUXOJIOTUEHN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buosorus" naér npeacTaBieHue o HEIH
U 3aJa4ax M3ydeHusi yuyeOHoro npenmetra «buonorus» Ha yriiyOi€HHOM YpOBHE,
ompenensieT o0s3arenbHOe (MHBAPUAHTHOE) TMPEAMETHOE COJEpkKAHUE, €ro
CTPYKTYpPUpOBaHHE MO pa3dejiaM M TeMaM, paclpeiesieHde MO0 Kiaccam,
PEKOMEHAYET MOCJIEI0BATEIbHOCTh HM3YyUYEHUsI YYEOHOro Marepuajia ¢ yd€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4e€OHOro Impoliecca,
BO3pacTHBIX 0COOEHHOCTEN 00yyaromuxcs. B mporpamme o 6uosoruu peaan3oBaH
MPUHIIUI TPEEMCTBEHHOCTH C U3Y4YeHHEM OHMOJIOTUM Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Omaromaps dYemMy MPOCMATPUBACTCS  HAMPABIEHHOCTh  HA
MOCIIEyIOIee pa3BUTHE OMOJIOTMYECKUMX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
dbopMupoBaHUE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  DKOJIOTHYECKOTO
MBIIUICHUS, PEJICTABICHUN O 3J0pOBOM 00pase KU3HU, HA BOCIIUTAHUE OEPEKHOTO
OTHOIIIEHUS K OKpY Karollel MpupoaHoi cpeje. B mporpamMe 1o OMOJIOTHH TaKKe
MOKa3aHbl BO3MOXXHOCTH YyuyeOHoro mpeamera «buonorus» B pealud3aluu
tpeboBanuii GI'OC COO k miIaHUPYyEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM pe3ybTaTaM 00y4eH!s U B QOPMUPOBAHUH OCHOBHBIX BUIOB Y4EOHO-
MO3HABATEIILHON JICSITEIbHOCTH OOy4YaloMIMXCS 10 OCBOCHHUIO  COJEpKAHUS
OMOJIOrMYeCKOro 00pa30BaHMs HAa YPOBHE CPEAHET0 00IIEro 00pa3oBaHuUsl.

VYueOnsiif npeamer «buonorus» Ha ypoBHE CpenHEro oomero oopa3oBaHuUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKe B IIIKOJIE U OPUEHTUPOBAH HA PACIITUPEHHE
U yriyOJjeHre 3HaHUH 00y4aroIuxcsl 0 )KUBOU MPUPOJIe, OCHOBAX MOJICKYJISIPHOU U
KJIETOYHOW OMOJ0THUH, SMOPUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU, CEIEKIIUH,
OMOTEXHOJIOTUH, YBOTFOIIMOHHOTO YICHUS U DKOJIOTHH.

N3yuenune yueOHoro mpeamera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OpPUEHTUPOBAHO HA MOATOTOBKY OOYYaIOIIMXCS K TMOCJIEAYIONIEMY MOJYYEHUIO
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Ouonornyeckoro  oOpa3oBaHMsl B By3aX W OpraHU3alMSIX  CPEIHETO
npodeccronanbHoro odpazoBanus. OCHOBY €ro coepkKaHusl COCTABIIAET CUCTEMA
OMONOTMYECKUX 3HAHWW, TONYYCHHBIX TIpU  HU3yYEeHUH  OOYyYaArOIIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHUYECKUX PA37eJIOB OMOJOTMU HAa YPOBHE OCHOBHOTO
obmrero obpazoBanusi, B 10—11 kiaccax 3TW 3HaHUS TOMYy4aroT pa3BuTue. Tak,
pacmpeHsl W yriayOjaeHsl OWOIOTHYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YEJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOTHUTENIBHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEACHHUS MPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPhIE MOXKHO HCIOJb30BaTh KaK OPHEHTUPBI ISl TOCIEAYIOMIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOrMYECKUX 3HAHHMM C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, IMOJYYEHHBIMH OOYUYaAIOIIUMUCS NPHU H3YyYCHHUH
bu3uKu, XUuMUU, reorpaduu U MaTeMaTHKU.

CrpykTypa nporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orpaxaer
CHUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIA MOAXOAbI K HU3YYEHHUIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliy, IBOJIIOIMN OPraHUYECKOr0 MHUpa Ha 3emJie,
COXpaHEHHsI OMOJIOTHIECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kiacce nzydaroTcs
OCHOBBI MOJICKYJISIDHOM W KJIETOYHOW OMOJOTUU, IMOPUOJIOTHH U OHOJIOTHH
pa3BUTHS, TEHETHKH W CENEKIWH, OMOTEXHOJOTHH M CHHTETHYECKON OHOJIOTHH,
aKTyalu3UPYIOTCS 3HAHMS OOydYaloImuxcs 1Mo OOTaHHWKE, 300JI0TMH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kiacce mzydarorcs 3BONIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U Y4eHHue 0 orocdepe.

VYueOnslii npeamer  «buonorus» npu3zBaH  00ECHEUUTh  OCBOEHUE
00yUarouMHCs OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHIUIIOB U MPaBUJ,
JeXalluX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTHH, IPUKJIAJHBIX acleKTax Ouojgorndeckux 3HaHuu. s
pa3BUTUS M TIOJACpPKAHHUS HWHTEpeca OOydaromuxcs K OHOJOTHH Hapsay co
3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOTO MaTepHalia B COACPKaHUU MPOTPaAMMBI
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOM WJIK UHOM 00J1aCTH OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pelleHNE BAKHEHIITNX OMOTOTHUECKUX M SKOJIOTHIECKUX POOIeM.

Lenb uzydenus: yueOHoro npeamera «buonorus» Ha yriyOoJaéHHOM YPOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSMH O  CTPYKTYpHO-(QYHKIMOHAJIbHOU
OpraHM3alli¥ JKUBBIX CHCTEM pa3HOTO paHra ¢ TPUOOpPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONPEeIEHHOW o0nacTu
npodeccoHanbHON NEATeNbHOCTH, CBSI3aHHOW C OWOJNOTHEH, WM K BBIOOPY
y4eOHOTO 3aBe/IeHUs JIJIsl IPOJOJIKEHUST OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTikenne 1iend M3ydeHuss ydeOHoro mpeametra «buomorus» Ha
yrIIyOJIEHHOM YpOBHE 00ecreUrBaeTCs pEIICHUEM CIIETYIOIUX 3a1au:

OCBOCHHE O0YYArOUTUMUCS CUCTEMbl OMOJOTMUECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHUSIX, KOHICMIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
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IpaBUJIax, COCTABIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHUOJOTrMYECKUX CHCTeM (KJIETKa,
OpraHu3M, MONyJISALHNs, B, OMOT€OLEeH03, Onocdepa); 0 BbIIAIOIIUXCA OTKPBITHIX
Y COBPEMEHHBIX HCCIICJIOBAHUSAX B OMOJIOTHY;

O3HAKOMJICHHE OOy4YalIMXCid C METOJaMH TO3HAHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBAaTEIbCKUMH  METOJaMH  OWOJOTMYECKUX HayK (MOJIGKYJISApHOU H
KJICTOYHOM OMOJIOTHH, SMOPHUOIOTHH ¥ OWOJIOTHH PAa3BUTHS, TCHETUKH M CCIICKIIHH,
OMOTEXHOJIOTUM W CHUHTETUYECKOM OWOJIOTHH, TMaJICOHTOJOTUH, JKOJIOTHH);
METOJIAMH CaMOCTOSITEJIBHOTO TPOBEACHUSI OMOJOTMYECKHX HCCIEAOBAHUN B
naboparopuu W B npupoae (HaAOMOJEHUE, U3MEPEHUE, HAKCIEPUMEHT,
MOJEIIMPOBAHUE);

OBJIaJicHHe OOYYarOUIMMHUCS  YMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBAaTh M HCIOJIB30BaTh OHMOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH W CUMBOJIMKOM; YCTaHABIWBATHh CBSA3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-PKOHOMUYECKMMH U  3KOJOTUYECKUMHU
npo0iieMaMH 4eJI0BEUeCTBa; OLIEHUBATh IOCJIEACTBHUS CBOEHU JESATENBHOCTU IO
OTHONICHUIO K OKPYKAIOIIEH TPUPOAHOU cpene, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBATH M COONIOAATH  MEPbI
npouakTUKM MHGEKIHMOHHBIX 3a00€BaHUi, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 0€30IaCHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B YPE3BbIYATHBIX
CUTyallusiX MPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC Hay4YHbIE€ OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE y 00YYAIOIIMXCS HHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
MpOILlECC€ 3HAKOMCTBA C BBIJIAIOIIUMUCS OTKPBITHSIMU M COBPEMEHHBIMU
UCCJICIOBAHUSAMH B OHOJIOTUH, PEIIAEMbIMU €10 TMPOOJIEeMaMU, METOJI0JIOTHEH
OMOJIOTMYECKOT 0 UCCIIEI0BAHNUS, TPOBEACHUS SKCIIEPUMEHTAIIbHBIX UCCIIEOBAHUM,
pelieHrss OMOJIOTUYECKUX 3a]ad, MOACTUPOBAHUA OHUOJIOTMYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIIUTaHUE Yy 00y4aroUIMXcsl IEHHOCTHOTO OTHOUIEHUS! K KUBOW MPHUPOJE B
LEJIOM U K OTIENIbHBIM €€ 00BEKTaM U ABJICHUSIM; (OPMUPOBAHUE HKOJIOTHUECKOM,
T€HETUYECKOW IPaMOTHOCTH, O0IIEH KyIbTYphI MIOBEICHUS B IPUPOJIC; HHTETPAITUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOy4yarolUMHUCS  KOMIETEHTHOCTH B PalMOHAJIbHOM
IPUPOJIOTIONH30BAaHUH (COOIII0IEHUE TPABHII TOBEACHUS B IPUPOJIE, OXPAHbI BUJIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U  3JI0POBbBS
OKpYXXaromux Jojaed  (cobmrogeHuss Mep nOpodriakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTH JKU3HEACSITEIIBHOCTH B YPE3BbIYAWHBIX CHTYyaLUsX
OPUPOJTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUM B TTOBCETHEBHOM JKU3HU,

CO3JaHUE€  YyCIOBUM  JUIsi  OCO3HAHHOIO  BbIOOpa  OOyYarolUMHUCH
VHIUBU1yaJIbHOU oOpa3oBaTenbHON TPAaEKTOPUH, CIIOCOOCTBYIOIIEH
noclieyneMy MnpodeccuoHaIbHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
WHJMBUIYaJbHBIMA UHTEPECAMU U TOTPEOHOCTSIMU PEruoHa.
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OO1ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHUU Ha YTiyOJIeHHOM
ypOBHE cpeaHero obiiero oopasoBanusi, cocrasisger 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEZem0).

Ot16op opraHu3anMoHHBIX (OPM, METOJIOB M CPEIACTB OOYyYCHHS OHOJIOTHH
OCYIIIECTBISIETCS ¢ y4€TOM crenu(PUKU ero coaep)kKaHus M HampaBICHHOCTH Ha
POJOJDKEHNE OHMOJOTHYECKOTO 00pa3oBaHHWS B  OPTaHM3AIUAX  CPETHETO
po(heCCHOHATBLHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTebHBIM yCIIOBUEM MTPU 00YUYEHUN OMOJIOTUU HA YIITyOJIEHHOM YpOBHE
SBJISICTCSI TIPOBEJICHNE JA0OPaTOPHBIX M IMPAKTHYECKUX paboT. Takxke ydactue
0Oy4JaroIuXcs B BBIMTOTHEHUU TPOEKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PaldoT,
TEMaTUKa KOTOPBIX OMPENETSETCs yYuTEIeM Ha OCHOBE UMEIOIIUXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHH.
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COJEPKAHUE OBYUYEHUA
10 KJIACC

Copnepxanue nporpaMMbl, BBIJIEJIIEHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou urorooit arrectauu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMmeHHas O0MoyIoTHsl — KOMIUIEKCHasi Hayka. KpaTkast uCTOpusi pa3BUTHS
Ouosiornu.  buonornueckue HayKM W HU3ydyaeMble HUMHU  TPOOJIEMBI.
OyHJaMEHTaIbHbIE, NPUKIAJHBIE KW TMOUCKOBBIE HAYYHBIE WCCIECIOBAaHUS B
OHOJIOTHH.

3HadyeHue OHOJOrMU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. lIpodeccun, cBsizanHbie ¢ Owonorueld. 3HAUCHUE OMOJIOTUHM B
NPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAMUIMHE, CEJIbCKOM XO35HCTBE,
IPOMBIIIJIEHHOCTH, OXPAHE IPUPOIBI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Mennens, B. . Bepnanckuit, U. I1. I1asnos, 1. 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, @. Kpuk, /. K. bensies.

Tabmuubr u cxembl: «CBsi3b OWOJOTMM C APYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cUCTEMbI U UX U3Y4YeHHE

JKuBpie cuCTEMBl Kak mOpeaMeT u3ydeHus Ouosioruu. CBOWMCTBA KUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JAHCKPETHOCTh U LEIOCTHOCTD,
CI0XHOCTh U YIOPSAIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPraHMU3aIIM,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpraHW3MEHHBIN, NONYJIAIMOHHO-BU0BOM, HDKOCHUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepupiil. Ilpoueccel, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIE TpPHU3HAKH >XUBOTO. KW3HH Kak ¢opMa CyIIeCTBOBAHUS
Matepuu. Hayku, n3ydaroiye »KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AIUU.

N3yueHue *uBbIX cuUcTeM. MeTtoabl Ouonorudeckod Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alMs, MeTaaHanu3. [loHaTre 0 3aBUCUMON U
HE3aBUCMMOW TniepeMeHHOU. IlnaHupoBanue skcnepumenta. [locranoBka u
npoBepka rumnote3. Hynepasi rumnote3a. [loHsitue BbIOOpPKH M €€ JTOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux JaHHbIX. OIE€HKa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpruMHBI UMCKaX€HUsT pPe3yJbTaTOB »JKCIiepuMeHTa. lloHsATtne
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmunpl u cxembl: «OCHOBHBIE TIPU3HAKUA JKU3HW», «buonornueckue
cuctembl», «CBOHCTBa >KMBOM Marepum», «YPOBHU OpPraHU3alUHl KHUBOM
npupoas», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreomnenos», «buocdepa», «Meroabl
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O6opynoBaHue: 1a00paTopHOE 000PYIOBAHKE JIJIs TPOBEACHUS HAOII0ICHH,
WU3MEPEHUH, SKCIIEPUMEHTOB.

IIpakruyeckass pabora «lcronp30BaHWEe pa3NUYHBIX METOJIOB IpPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAbHAS €IMHHUIIA JKUBOTO. McTopus
oTkpeiTus Kietku. Padoter P. I'yka, A. JleBenryka. Knetounas reopus (T. lIBanH,
M. HlneineHn, P. BupxoB). OCHOBHBIE MOJOKEHUS COBPEMEHHOM KJIETOYHOU
TEOPHHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpoMmatorpadus, EeKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHnraibHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DNeKTpoHHass MUKpockonusi. Koughokanvnas muxpockonus. Bumanvhoe
(MpudicusHeHHoe) usydeHue Kiemox.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOITUI).

OOopynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

IIpakTuueckass padora «l3yueHue MeETOJOB KJIETOYHOM OHOJIOTUH
(xpomatorpadusi, asnexTpodope3, auddepeHimaibHoe EeHTpUdyrupoBaHue,
[TLIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIETKU

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bopa u €€ ponb Kak pacTBOpUTEIS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KIIETKH,
TEIIoperyisaiuu. MuHepalibHbIe BEIECTBA KJIETKH, UX OMoJIorhuyecKasi posib. Poib
KaTUOHOB U AHUOHOB B KJIETKE.

Oprannueckne BeniecTBa KJIETKU. buonormdyeckue mnoaumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBOW Mojekyinbl. [lepBuunas
CTpyKTypa Oejka, MenTuaHas CBA3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
cTpyktrypbl. JleHatypauus. CoiictBa OenkoB. Kiaccupukauuss — Oenkos.
buonoruueckue pyHkum 6eakoB. [lpuonsi.

Yraesoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCaXapuIabl U MOJIUCaXapHIbl.
O6mmit  1aH CcTpoeHusT ¢ (PU3MKO-XMMHUYECKHE CBOMCTBAa  yIJIE€BOJIOB.
buonornueckne pyHKIMH YIIIEBOIOB.

Jlunuael. ['uapodunsHO-rHAPOdOOHBIE cBOMcTBA. Kiaccudukaiuys munuaos.
Tpurnunepuapl, Gocdoaumnubl, BOCKH, CTepOUIbl. buonornueckue QyHKIUU
munuoB. O0mue cBoicTBAa OMOJIOrMYECKUX MEMOpPAH — TEKYUYeCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYITPOHULIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. CrpoeHue HyKJIEMHOBBIX KHCIOT.
Hyxkneotunsl. Ilpunimun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
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JIHK — nBoitHas cnimpanb. Mectonaxoxaenue u ouonornyeckue Gpynkiuu JTHK.
Bunesl PHK. ®yukuun PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornueckue pynkuun AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, UX (PYHKITUH B
Kietke. [pyeue nyxkneozuompugocgpamor (HT®). CexenupoBanue JJHK. Memoowv
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OWOJIOTHS: OMOXMMHUYECKHE U OMO(DU3NIECKUE UCCIICIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuoMosiekyl. Mooeruposarue
CmpyKkmypol U (OYHKYull OUOMONEKYN U UX Komniekcos. KomnvromepHiii Ouzaiin u
opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnipenereHne XMuMAYECKHUX JIIEMEHTOB B HEKUBOW IIPUPOIEN,
«PacnpenieneHne XUMHUYECKUX JIIEMEHTOB B JKUBOUW MPUPOIEN.

Tabnuiel u cxembl: «llepronuueckass TabauIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOJbI», «BemectBa B coctaBe OpraHu3moB», «CTpoeHHe
MOJIeKyJIbl  Oenka», «CTpyKTypbl O€NKOBOM MoOJeKyibl», «CTpOoeHHE MOJEKYI
yriaeBoaoB», «CTpoeHHe MOJeKysl JUnuaoB», «HyKIeMHOBBIE KHUCIOTHDY,
«Crpoenue Mmonekynsl ATO».

O6opynoBaHue: XUMUYECKasl TOCY/1a U 000pyI0BaHUE.

JlabopaTtopnas padora «O6HapyxeHHe OEJIKOB C MOMOIIBI0 KaUeCTBEHHBIX
peaKuiny.

JlabopaTopHas padora «VccinenoBaHue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoeHue u QyHKIUM KJICTKH

Tunbl KIETOK: JdyKapuoTHuYecKas U mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00PA30BaHUSI KIIETKH.

CrpoeHue npokapuoTuueckoil kiaeTku. KinerouHas cTeHka OakTepuil 1 apXxei.
OCcoOEHHOCTH CTPOEHHSI TEeTepOTPO(HONM M aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U POJIb TPOKAPHUOT B OMOIIEHO3aX.

Crpoenue U GyHKIMOHUPOBAHKUE dyKapuoTHUUeCKoM KiieTku. [1a3zmMarnyeckas
MeMOpaHa (mazmanemMma). CTpyKkTypa Iia3MaThdeckol mMemOpaHbl. TpaHcmopT
BEIIECTB Uepe3 MIa3MaTuIecKyto MeMOpaHny: maccuBHbIN (muddy3us, oomera€éanas
muddy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM AKTHBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
nUHOIMTO3, (paroruTo3. Dk3omuTo3. Kierounas crenka. CtpykTypa U (yHKIHH
KJIETOYHOUM CTEHKH PACTeHHI, TprOOB.

[uromnasma. [{uto3omnb. I{uTockenet. [IBuxenue uurtormiazmbl. OpraHou bl
kjeTkd. OgqHoMeMOpaHHbIE OPraHOU/IbI KIETKU: 3HAoIIa3MaTuyeckas cetb (D11C),
anmapat [onbIKu, IHM30COMBI, HMX CTPOCHHE | (QYHKIUU. B3anmMOCBS3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus odenxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OeynkoB. CUHTE3
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KJIETOYHBIX MeMOpaH. [ mankuii (arpanyisspHbIN) SHIOIIA3MATHUYECKUI PETHKYIIYM.
Cekperopnas ¢ynkuusi annapara [onbmxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmupoexka 6enkos 6 annapame [ onvoxcu. TpaHCHOPT BEIIECTB B
KJIeTKe. Bakyosm pactuTenbHbIX KiI€TOK. Kitetounblii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOMAbl  KIJIETKU:  MUTOXOHAPWUM,  ILJIACTHJBI.
Lpoucxooxcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckui,
JI. Mapeynuc). Ctpoenne u (GyHKIIMM MHUTOXOHApPWUN W Tutactui. llepBudHsle,
BTOPUYHBIE U CIOXKHBIE MIACTUABI (POTOCUHTE3UPYIOIIUX DYKAPUOT. XIJIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIIACTHI BBICIIMX PACTCHUN.

HememOpanHnbie opranoubl kiaetku CTpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHouI0B KJIETKH. PuGocompr. IIpomedrcymounvle Quramenmol.
MukpodunameHTsl. AkmuHosble Muxkpoguiamenmol. MpbllIEUHBIE  KIETKH.
Axmunogvie KOMHOHeHMbl HembluleuHblx Kiemok. Mukporpyoouku. KieTouHslit
nentp. CTpoeHne © JABWKEHHE KIYTUKOB UM PECHUYEK. MUKpOTPyOOUKH
nutoria3mel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
mukpompyoouxamu. Momopnuvle b6enxu.

Anpo. OOGonouka s/ipa, XpOMaTUH, KapyuoILia3Ma, SIAPBIIIKA, KX CTPOCHHE U
bynkiuu. SAnepubiii  OenkoBblii Marpukce. IIpocTpaHCTBEHHOE pacmoOKEHHUE
XpOMOCOM B UHTep(azHOM szipe. IDyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 0060a0uKu 6 mumose. AHoephbiil
Mpancnopm.

Kiierounbie BximtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu

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

Tabmuubl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHZIpUNY, «A1po», «CTpoeHrne NpOKapUOTUUECKON KIIETKI.

OGopynoBaHUE: CBETOBOM MHUKPOCKOII, MHUKpOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepHaIbHbBIX KIETOK.

JlabopaTtopnass paGora «l3yueHne CTPOEHUS KIETOK Pa3IMYHbBIX
OpTraHU3MOB.

IIpakTnuyeckas padora «/3ydyeHue cBONMCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass padora «lccienoBaHue IuIa3MoJiM3a M JICTUIA3MOJIM3a B
PaCTUTENBbHBIX KIIETKAX).

IIpakTnueckas padora «/3yueHue IBIKEHUS IUTOIIA3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NpeBpalleHNe JHEPTUU B KJIETKe

AcCUMUIATINS U JUCCUMUIIALINS — JIB€ CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIMN U rerepoTpodHbii. YuacTtue Kuciopona B OOMEHHBIX
nmporeccax. JHepreTHdeckoe obOecrnieueHne KiIeTku: mpespamenne ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiud KIETOYHOTO
MeTabonn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUS.
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Kodepmentsl. Otianunsi pepMEHTOB OT HEOPraHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPbl M OEJTKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaklMii OT pa3IHYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHUYECKHX BelIeCTB B KieTke. DOTOCHHTES.
AHOKcueeHHbIll U OKcuceHHblll omocunmes )y obaxmepuii. Ceemocodouparoujue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poiab XJIOpOIIacToB B IpoLecce
dorocunTesza. CBetoBast 1 TemMHoBas pa3el. Domoodvixanue, Cs., Cs- u CAM-munol
gdomocurnmesa. [IponykTuBHOCTH (hOTOCHMHTE3a. BiusiHue pa3audHbIXx PakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCHHTESA.

XEMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIIHUE OaKTEPUH, MKEIe300aKTeprH, CcepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AnaspoOHbIe opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHUS U HUX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHM3MbI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30OYAUTENHN O0OJIE3HEH.

AnpoOHBIE OpraHu3MBlI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroToButenbHbIN 3Tam. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIFOKO3BI.

buosiornueckoe OKUCIEHUE, WK KIETOYHOE JIbIXaHUE. POIbp MUTOXOHIpUN B
nporueccax ouojgornyeckoro okucieHus. luknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus membpanHo2o epaouenma npomonos. Cunmes ATD:
paboma npomouuou ATD-cunma3zvl. IlpenmyniecTBa a’poOHOro myTu oOMeEHa
BEIIECTB Nepel aHadpOOHBIM. D(HPEKTUBHOCTD IHEPTETUUECKOTO0 OOMEHa.

JdemoHcTpanumn

IMoptpetsr: k. Ilpuctnu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTERY, «IHEpreTuyeckuit oomen», «buocunTes
6enka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBAaHHE JUIS MPUTOTOBICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHnasi padora «/3yyeHue kaTanuTUueCcKoil akTUBHOCTH (DEPMEHTOB
(Ha mpuMeEpe aMuiIa3bl UK KaTanas3bl)».

Jlabopatopnas pabdora «M3yueHue ¢epMEHTATUBHOTO pacIIEIICHUS
NEPOKCHUIA BOJOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnass padora «CpaBHeHHe mporieccoB (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHE MTPOIIECCOB OPOKECHUS U JBIXAHUSI.

Tema 7. HacaencrBennasi nHpopManus 1 peaju3anms eé¢ B KIeTKe

Peakuun matpuuHoro cuHte3a. [IpUHINMN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW nH(opmanuu. ['eHeTnyeckuit
KOJZ, ero cBoucTBa. TpaHckpunuus — MaTtpuunbli cuHTe3 PHK. IlpuHnmns
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.
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Tpancnsmus u e€ stanbl. Yuactue Tpancnoptabix PHK B 6nocunTtese Genka.
VYcnoust 6uocunre3a Oenka. KomupoBanuwe amuHokucior. Ponb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuzanus reHoma y
POKApUOT M 3YKApHOT. Perymdnusi akTUBHOCTH T'€HOB Yy MNpOKapuoT. ['mmoresa
onepoHa (. Kakob, K. Mano). Monexynsapuvle MexaHuzmvl IKCNPECcUuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsiuss 0OMEHHBIX
IIPOLIECCOB B KiIeTKE. KileTOUHBII TOMeocTas.

Bupychl — HekneTouHbie (hOPMBI )KU3HU U OOJIMTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KusHennvii yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasda.

BupycHsbie 3a6oneBanus 4enoBeka, KUBOTHbBIX, pacteHuil. CITN [, COVID-19,
COIMATbHBIC U MEJUITUHCKUE MTPOOIEMBI.

buoungpopmamura: unmeepayus u anarus b6orvuux maccusos («bigdatar)
CMPYKMYpHbIX OUoI02udeckux 0anuvlx. Hanomexnonoeuu  buonoeuu u meouyune.
IIpoecpammupyemvle pynkyuu 6eaxos. Cnocobvl 00Cmasku 1eKapcma.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmuubl u cxemsl: «buocunres Oenkay», «I'eHeTnueckuit koa», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIEIN BUPYCay.

Tema 8. 7Ku3HeHHbI HUKJ KJICTKHU

Knerounsiii 1k, ero mepuoabpl W perynsuusa. Wutepdaza u  MuTo3.
Oco0OeHHOCTH TIpolieccoB, MpoTekamiux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  I[lpecunrerndeckuit  (MOCTMUTOTHUYECKHI), CHUHTETHYECKUM U
MOCTCHHTETUYECKHUN (MMPEMUTOTHICCKUH ) TIEPUO Bl UHTEP(hA3HI.

Marpuuneii cunre3 JHK — penukanms. [Ipunnuner permmkanuu JTHK:
KOMIUIEMEHTaAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JIHK. Xpomocomel. Ctpoenue xpoMmocoM. Termomepsl u

TeaoMepa3za. XPOMOCOMHBI Ha0Op KICTKHM — KapuoTHIl. JIUIUIOWJHBIA W
raryloNJHBIA  HA0OpBI  XpOMOCOM. ['OoMojornuHble XpomMocombl. [losioBbIe
XPOMOCOMBI.

Jenenne kietkn — MuTo3. CTali MUTO3a U IPOUCXOISIINE B HUX MTPOIIECCHI.
Tunel muTo3a. KapuokrHe3 U HIUTOKUHES. broslornyeckoe 3HayeHrue MUTO3a.

Perynsnust MUTOTHYECKOTO MHKJIA KIETKH. [IporpamMmupyemMasi KiIeTodHas
ruoesnp — arnomnros.

Krnerounoe smpo, xpoMocombl, (DYHKIIMOHANbHAsI T€HOMUKa. MexaHuzmbl
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemMoHcTpanuu

Tabmuubl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpoMmocom», «Pemnukanusa JJTHK».
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O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIpenaparbl: «MUTO3 B KIeTKax
KOpEUIKA JIyKay.

JlaGoparopnass  paGora  «/3ydeHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpPOIIPENapaTaxj».

JlabopaTtopnas padora «HabmoneHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOIIpENaparTax).

Tema 9. CTpoenue n GpyHKINHM OPraHU3MOB

buonornueckoe pazHoobOpasue OpTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE€, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTHU CTPOCHHUS U KU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIECTOYHBIE BOJOPOCTH, APYTHE
npotucThl. KosloHManbHbIE OPraHU3MBL.

B3anmocBsA3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpraHu3M Kak €IMHoe 1enoe. ['omeocTas.

Txanu pactenuii. TUIbI paCTUTENBHBIX TKaHEW: 00pa3oBaTebHAas, TOKPOBHAS,
OpoOBOJsIIAs, OCHOBHAsl, MexaHuuyeckas. OCOOEHHOCTH CTpoeHus, (QyHKUMA H
pacmnoJIOKEHUS TKAHEN B OpraHax PaCTCHUMU.

TKaHU XUBOTHBIX U YEJOBEKA. THIBI KMBOTHBIX TKAHEW: SMUTEINAIIbHAS,
COCMHUTEbHAsI, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIUA U
pacmnoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTteHuil. OpraHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U YelnoBeka. yHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOUHBIX )KUBOTHBIX. HapyHbIil 1 BHyTpeHHUII cKeaeT. CTPOCHUE U TUIIBI
COEANHEHUS KOCTEM.

JIBrokeHHe  OpraHu3MoB.  JIBM)KEHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONU3Mbl M HACTUM. J[BMKEHHE MHOTOKJIETOYHBIX »WBOTHBIX M YEJIOBEKa!
MbImieuHas cucrema. Pediiexc. CkeneTHbIe MBIIIIIBI U UX paboTa.

[Tutanue oprann3mMos. [lornoiieHue BOIbl, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX
BelIECTB  pacTeHusiMu.  [lutaHme  KUBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTAEIbI
MUIIEBAPUTEIbHOTO TpakTa. [lumeBapurenvHble kene3bl. lluimieBapuTenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [[pixarenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[pIxaHue MOo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIIOIIMOHHOE  YCIIO)KHEHHE CTPOCHUSI JIETKMX IMO3BOHOYHBIX JKMBOTHBIX.
JlpIxaTenpHasi cuUCTeMa 4YesIoBeKa. MeXaHu3M BEHTWIIALMU JIETKUX Yy NTUI U
MJIEKONUTAONIUX. Perynsmus apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancriopT BemiecTB y KUBOTHbIX. KpoBeHOCHas cucremMa M €€ OpraHbl.
KpoBeHocHasi cucTeMa TO3BOHOYHBIX KHBOTHBIX M 4enoBeka. Cepjle,
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KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHMSI KPOBEHOCHOM CUCTEMbI IMO3BOHOYHBIX >KUBOTHBIX. Pabora
cepua v €€ peryJisiums.

Briaenenue y opranu3mos. Belienenue y pacreHuil. BeiaeneHue y d)KUBOTHBIX.
CokparutenbHple Bakyonu. Opranbel BbiaenaeHus. @DuibTpanus, cekpeuus u
oOpaTHOE BCachIBAaHHE KAaK MEXaHM3Mbl pabOThl OPraHoB BbiAeNeHUs. CBS3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBIACIUTEIBHOM CUCTEMaMu. BblaeneHue y
MO3BOHOYHBIX >KUBOTHBIX U yenoBeka. [louku. CtpoeHue u (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYH Y YEJIOBEKA.

3amuTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OaKTepHil U UCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. Kytukyna.
CpencTBa macCUBHOW U XMMHUYECKOM 3aIMThl. DUTOHLIMIBL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX TNpPOU3BOIHBIE.
3amura opranu3ma ot Oonesneld. IMMmyHHas cuctema denoBeka. KieTouHswlii u
TyMOpaJdbHBIH HWMMYHHUTET. BpOXIEHHBIM M TPUOOPETEHHBIN crerupuIecKuin
uMMYyHHUTET. Teopus KioHanbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHUTETA B pPa3BUTUU CUCTEMHBIX 320016 BaHU.

PazmpaxxumocTte W perymsiuus y  OpraHu3moB. Paszmpaxumocts y
OHOKJIETOYHBIX OPTraHU3MOB. TakcHChl. Pa3apakuMoCTh U perynsuus y paCTEHHMN.
PocrtoBble BemecTBa U UX 3HAYECHUE.

HepBHas cucrema u pediekTopHas peryisiuus y S>KUBOTHbIX. HepBHas
CHUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediuexc u
pednexropHas ayra. be3ycioBHbIe U yCITIOBHBIE PEQIICKCHI.

['ymopanbHas peryisiuus U 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenes3pl 53HAOKPUHHON CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3anmocBs3b
HEPBHOW U SHIOKPUHHOMN cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubl n cxembl: «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE
Bogopocnn», «bakrepum», «lIpocreiimmey», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenmit», «KopHeBbie cuctembl», «CTpoeHHE CTEONS,
«CtpoeHue NUCTOBOM IUIACTUHKW», «TKaHM >XKUBOTHBIX», «CKEIET 4YeIOBEKay,
«IIumeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «Hepsnas CHUCTEMA, «Koxay, «Mplmeunas CHUCTEMA,
«BplenurenbHas CUCTEMa», «DHAOKpPHUHHAs cuctemMa», «CTpOEHHE MBIIIIbIY,
«mmynuter»,  «KuimieunonosoctHeie», «CxeMa  NUTaHUST  PACTEHUI,

«KpOBEHOCHbIE CHCTEMBI TMO3BOHOYHBIX IKHUBOTHBIX», «CTpPOCHHE THUIPHDY,
«Crpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas  cucrema
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npecMbikatomuxcs», «HepBHags  cucrema  nTuny», «HepBHas — cuctema
MmilekonuTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEenaparsl OJHOKIETOYHBIX
OpraHu3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHUX, UBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHHil, repOapuu
pacTeHUM pas3HbBIX OTAEJIOB, BIAXHbBIE Mpenaparbl >KUBOTHBIX, CKEJIEThI
NO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMUBOTHBIX, CKEJET 4YEJIOBEKa,
o0opyI0BaHME Il JEMOHCTPALIUU MOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTECHUH,
pacuieruieHus Kpaxmaiia U OelIKOB MoJ IeHCTBUEM (PEPMEHTOB, 000OPYAOBAHUE JIJIS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO KM3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEJIbHBIX JBUKEHUI, MOJIENIM TOJIOBHOT'O MO3ra Pa3jMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydyeHue TKaHEel paCTCHUN».

JlabGoparTopHasi pabora «3ydyeHue TKaHEN )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne opraHoB IBETKOBOTO PACTEHHUSI.

Tema 10. Pa3MHo:KeHrEe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTMBHOE) U
nojioBoe. Buasl  Oecnosioro  pa3MHOXKEHUsA: I[OYKOBAaHUE,  CHOPYJISLUSA,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmeiiosa. [ToBegenne xpomocom B Menosze. Kpoccunrosep. buosiornueckunii CMbICT
M€03a W TOJOBOrO mpouecca. Mewo3 u €ro MecTo B KHU3HECHHOM IMKJIE
OpraHU3MOB.

[IpenzaponpimieBoe passutue. ['ametorenes y uBOTHBIX. [10510BBIE JKeEne3bl.
OO0pazoBaHue U pa3BUTHE MOJNOBBIX Ki1eTOK. CiepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KIIETOK.

OmnofoTBOpeHHEe W SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOAOTBOPEHMS: HAPYX HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa
0 Pa3BUTUU OpPraHU3MOB. Moppozcenez — 00Ha U3 21agHbIX NPodIeM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Craguum >MOpHUOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenuwe. Tumbl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposaHuoe Opobnenue. bracmyna, munwi
onacmyn. OCoOOEHHOCTH NAPOOJICHUS MIIEKONUTAOUIMX. 3apOJAbIIIEBbIE JUCTKU
(ractpysisiiusi). 3aKiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBIX JIUCTKOB. B3anmHoe
BJIMSTHUE YacTel pa3BUBAIOIIETOCS 3apojbllia (IMOpPUOHANIbHAS HMHIYKIIKA).
3aknazka TUIaHA CTPOEHHMS JKMBOTHOTO KaK  pPe3yJbTaT HUEpapXUUYECKUX
B3aUMOJICUCTBUN TeHOB. BiusHue Ha SMOpHOHANBHOE pPAa3BUTHE PA3IUYHBIX
(aKTOpPOB OKpY’KaIOIIEH CPEIbl.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHanbHbll mnepuon. Ilpsmoe u
HenpsiMmoe pas3BuTHe. Pa3zButne ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
NIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrMyeckoe 3HAYEHHE MPSIMOrO0 U HEMNPSMOIO
pa3BUTHUA, UX PACIpPOCTpPaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTopsl
PEryJisiuy POCTa >KMBOTHBIX U YesoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHUS
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y JKMBOTHBIX U yenoBeka. [leprnoabl oHTorenesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOrMYECKUE MPOIIECCHI.

PasMHoxeHnne u pasButue pacteHuid. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM ITMKJIe pacTeHuid. OOpa3zoBaHue CIIop B Mmporiecce Meio3a. ['amerorenes
y pacteHuid. OTI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJIAIMNA OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. lIneman.

Tabmuupel u cxembl: «BereratnBHoe pa3MHOKeHHE», «TuUIbl Oecrnonoro
pasMHOXEHUsD», «Pa3MHOXEHHE XJIaMUAOMOHAAbI», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHUE TUAPBD, «Meio3», «XpoMocoMmbl», «l'ameroreHesy», «CTpoeHue
SULEKIETK U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHes3ayn, «lIpsimoe u
HenpsiMoe  pasBuTHE», «Pa3Butme wmanckoro xyka», «PasBurue capanumy,
«Pa3Butre nATymkn», «J{BOHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTECHUN,
«CtpoeHne ceMsH OJHOIOJIbHBIX U JABYJOJBHBIX PACTECHHI», «KU3HEHHBIN UK
MOPCKOM KamyCTbl», «  KU3HEHHBIN LUK MXa», «  KU3HEHHBIN [IUKII TATOPOTHUKAY,
«KW3HEeHHBIN TUKII COCHBIY.

OGopynoBaHUE: CBETOBOM MHKPOCKON, MHKpOMpenaparsl SUIEKIECTOK HU
CIIEpMaTO30U/I0B, MOJIEIb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopHas padora «/3ydeHue CTpOCHUS IMOJOBBIX KJIETOK HAa OTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apOABIIICH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHUE OpPraHOB pPAa3MHOMXEHHUS BBICIINX
pacTeHum».

Tema 11. I'eHeTMka — Hayka 0 HaCJCACTBEHHOCTHM W HM3MEHYHMBOCTHU
OpPraHu3MoB

Hcropust craHOBIEHUS U pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Ted4eCTBEHHBIX YYEHBIX B Pa3BUTHUH I'€HETHKHU.
Pa6oter H. K. KonemioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kaprieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUUECKHUE TMOHATHSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEIbHBIE TEHbI, AJbTEPHATUBHBIE IPU3HAKW, JOMWUHAHTHBIA W PELECCUBHBIN
pHU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YNCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHTI.
OcCHOBHBIE ~ METOJBl  TE€HETUKH: THUOPUIOJOTHYECKUH,  IUTOJIOTHYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKU.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kosnbnos, H. U.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeTobl TeHETUKIY», «CXEeMbl CKPEIIUBAHUS.
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JlabopaTopHast padora «Jlpo3odmina Kak OOBEKT T'C€HETHYECKHUX

HUCCIICTOBAHUN).
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUI0B MepBoTo nokosaeHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. L[{ATOJNIOrMYecKre OCHOBBI
MOHOTHOPUTHOTO CKpEIMBaHUs. [ MITOTE3a YNCTOTHI TaMET.

AHanu3upymoniee ckpemuBanue. [I[poMexyTOUHbI XapaKTep HAcJIeI0BaHMUS.
Pacuiemienue npr3HakoB MpyU HEMOJTHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpenupanue. TpeTuil 3akoH MeHiens — 3aK0OH HE3aBUCUMOTO
HaCJIeI0BaHUs PpU3HAKOB. [{uTonornyeckre OCHOBBI AUTUOPHUIHOTO CKPEIIIUBAHUSI.

CuermienHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEIOBAaHWE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXJIy TIeHamMu. XPOMOCOMHas
TE€OpUs HACIIEICTBEHHOCTH.

I'eneTuka nonsa. XpoMOCOMHBIM MEXaHU3M OIPEAEICHUS MOJIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTepOoraMeTHbIM IMoJ. ['eHeTnueckas
CTPYKTYypa MOJOBBIX XpomMocoM. HacnenoBanue npu3HakoB, CUETUIEHHBIX C MTOJIOM.

['enotun kak nenoctHas cucrema. [enoTponus — MHOKECTBEHHOE JEUCTBHUE
reHa. MHOXECTBEHHBIN aJUIeNu3M. B3auMOJIEeNCTBUE HEAUIEIbHBIX T'E€HOB.
Kommniementaprnocts. Onmcras. [lonmumepns.

['eHeTHUECKUI KOHTPOJIb PA3BUTHS PACTEHUN, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3HOJIOTUYECKUX  MPOILIECCOB, TMOBEAEHHUS UM  KOTHUTUBHBIX  (DYHKIUH.
['eHeTnyeckne MexaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Mapa3uT» U «XO3UH — MHKpoOMOM». ['eHeTHYecKue acmheKThl KOHTPOJS W
MU3MEHEHHMS HacJIeICTBEHHON MH(OPMAIIMHU B TTOKOJICHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabnuubl u cxemsl: «IlepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Mengens», «AHAUM3HpPYIOIIEE CKpelmuBanue», «HemomHoe aoMUHMpPOBaHHEY,
«CuemnyieHHOEe HacleJOBAaHUE TPU3HAKOB Yy Jpo3oduibly, «l'eHeThka mosay,
«Kapuotunn  uenoBeka», «Kapuotun gpozodunby, «Kapuotunm mruiby,
«MHOXX€ECTBEHHBIN aJUIENU3M», «B3auMOIeICTBUE TEHOBY.

OGopynoBaHue: MoOJeIb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
TUOPUIIOB TIEPBOTO TIOKOJICHWS M PACIICIUICHUS TMPU3HAKOB, MOJAEIb  JUIS
JEMOHCTpAlMA 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJCHb IS
JEMOHCTpPAIlMUA CIIEMIJIEHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpozodpunay.

IIpakTuueckass padora «lI3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEILUBaHUS Yy APO30(PIIB».

IIpakTnueckas  paGora  «M3yyeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpENIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH
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BzaumopeiictBue reHotuna u cpeApl npu  (HopmMupoBaHUM (DEHOTHUTIA.
N3menunBoCcTh mpu3HakoB. KauecTBEHHbIE M KOJUYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYHMBOCTH: HEHACIICICTBCHHAS U HACJICICTBEHHASI.

MoaudukannonHas HW3MEHUYMBOCTh. Ponb cpeast B (popmupoBaHuU
MoaupuKanMoHHON M3MeHunBocTH. HopMa peakuuu mnpusHaka. BapuanumoHHbIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CoiicTBa MOIu(DUKAIMOHHOU
VU3MEHYHUBOCTH.

I'enoTnMyeckass n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Buapl reHOoTHTIHYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAS.

KomOunaTuBHass M3MEHUYMBOCTH. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON U3MEHUYNBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HOOOpa3us B peiesax OJHOT0 BUA.

MyTanmoHHass HM3MEHYMBOCTh. BHIBI MyTaluili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYLIUPOBAaHHbIE MyTaluuu. SnepHble U
quToIUIa3MaTudyeckue mytanuu. CoMaTH4YeCKHE U MOJOBble MyTaluu. [IpuymHbI
BO3HMKHOBEHUSI MyTauuil. MyTareHbl W WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTUYECKUX pSAJIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBunos). BuesnepHas n3aMeHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa u JdNUSEHOMUKA, PpOAb INULEHEMUYECKUX (Gaxkxmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS )Y OP2AHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmumet u  cxembl: «Buasl  u3MeHYHMBOCTHY», «MoauduKarmoHHas
U3MEHYUBOCTHY, «KombOunatuBHas U3MEHYUBOCTHY, «Meio3y,
«OnnonoTBopenuey, «l eHeTnueckre 3a0oeBaHus YeaoBeKkay, « Buabl MyTanuii».

O6opynoBaHue: XUBbIE U TepOapHBIE DK3EMIUISIPHl KOMHATHBIX PAcTEHUH,
pucyHku (¢pororpadun) )KMBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopHnas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(DUKAITMOHHON WM3MEHUMBOCTH. llocTpoeHME BapUalMOHHOTO psiga U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckas padora «Mytamuu y Apo3odunsl  (Ha TOTOBBIX
MUKpONpEnaparax)».

Tema 14. I'eneTnka yesoBeka

Kapuorun uyenoseka. MexayHapoaHas nporpamma HMCCIIEIOBaHUsS TE€HOMA
yeaoBeKa. MeToabl  M3YYEHHMS] TEHETUKHU  YEJOBEKa: T'€HEAIOTHYECKHUM,
OJIN3HELIOBBIN, HUTOTCHETUYECKHU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKUN. CoBpemeHHOE ONPEACIICHUE TE€HOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE€ C MOMOIIBIO
[TIIP-ananu3a. HacineacTBeHHbIe 3a00JieBaHUS YeliOBeKa. [ €HHbIE U XPOMOCOMHBIE
00Je3HM 4YeNnoBEeKa. bOJIe3HW C HACIEICTBEHHOW MPEApacIioNOKEHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T€HETUKHU B MPENOTBPALICHUH U JICYEHUU T€HETHYECKHUX
3a00JeBaHUI 4YesioBeKa. MeauKo-reHeTUYeCKOe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
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kJeTku. [[oHATHE «TeHEeTUYEeCKOro rpy3a». JTUYECKUE aCHEKThbl UCCIEHOBAHUN B
00J1acT peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEOBEKa K
bu3rUecCKOMY M XUMHUYECKOMY 3arps3HEHUI0 OKPY’KaoIIe cpeapl. | eneTnyeckas
IPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabnuuel u cxembl: «Kapuotun uyenoBekay, «MeToJlbl U3yYeHUsI T€HETHUKU
yesoBekay, «l 'eHeTnyeckue 3a001eBaHuUs YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanus u celieKius. 3apoKICHUE CEIEKINU U JOMECTUKALINU. Y YEHHE
H. W. BaBunoBa o lleHTpax NpPOUCXOXIECHHS U MHOTIo00pa3us KyJIbTYPHBIX
pacteHuid. Poiib cenekunm B CO3JaHuM COPTOB PACTEHUN U TOPOJI )KUBOTHBIX. COPT,
OpoJia, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HACJIEACTBEHHOM N3MEHUYUBOCTH
H. U. BaBumnoga, ero 3naueHue Jjisl CeIEKITMOHHON pabOTHI.

Metoanl cenekiMoHHOM paboThl. MckyccTBEeHHBIM OTOOp: MacCOBBIM H
VHIUBUyaIbHbBIN. OTamnel KOMOMHAIIMOHHON CEJICKIIUU. HUcnwiTanne
npou3BoauTeNIe 1o MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
(deHoTHna MOTOMCTBa U 0OTOOP MO T€HOTUNY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paloThI.
PagnanoHHbIi 1 XMUMHYECKUM MyTareHe3 Kak UCTOYHUK MYTalHMi y KYJIbTYPHBIX
¢bopMm opranuzmoB. lcrnonap30BaHHE TE€HOMHOTO PENAKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK /11 monydeHns ueXoHOro MaTepHrala Jisi CEJIEKIUU.

[Tomyuyenue MTOJIUILIIOUIOB. BuyTtpuBuaosas rUOpUIN3aIINS.
bnuskopoAcTBEeHHOE — CKpellnMBaHWe, wWid  UHOpuauHr.  HepoacTBeHHoe
CKpellluBaHue, Wiu ayTopuauHr. ['erepo3uc u ero npuuuHbl. Mcnosab3oBaHue
rerepo3uca B cenekiuu. Otganénnas rudbpumuzanus. [Ipeononenune Oecruionus
MEXBHJIOBBIX THOPHUIOB. J[OCTHKEHUSI CENICKIIMKM PaCTCHUHN U KUBOTHBIX. «3enénas
DesoNOYULY.

CoxpaHeHUE U U3YUEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JMKAX POJIMYEH ISl CO3/]TaHUSI HOBBIX COPTOB U TUOPHIOB CEIIbCKOXO3SIMCTBEHHBIX
KyIbTyp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JCUBOMHBIX 6 Yediax YIAVYUleHUs
CYyUecmeyiomux U co30anusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 8 MOM YUucie C
NpUMEHEHUEM COBPEMEHHBIX MeMO008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHOI02ULL.

JdemoHcTpanun

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuiel U cxeMbl: «I{eHTphl TPOUCXOKIECHUSI U MHOT000pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIOB B HACJIEJACTBEHHOW M3MEHUYMBOCTH,
«Metogpl cenexkuumny, «OtnanéuHas rudbpuanzanus», «MyrareHesy.
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JlabopaTopHasi pabdora «/3yueHue copToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIIHUX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOJBI U JIOCTHXKEHUSI CEJIEKIUHM PACTECHUN U
KABOTHBIX (Ha CENEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN yYaCTOK, B TEIUIMYHOE XO3MMCTBO, B JIAOOpATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. BuotrexHo10rus U CHHTETHYECKAsI OMOJIOT I

OOBEKThI, HMCHOJb3yEMbIE B OHOTEXHOJOTMH, — KJIETOYHbIE U TKaHEBbIE
KYJbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHne, TMOJYyYEeHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAENME. MukpoOuonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOIMYECKUX
TexHonoruii. [Ipon3BoACcTBO OeIKa, aMUHOKUCIOT U BUTAMHHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJCHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJBIO MOJTYYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass mnxxeHepusa. MeToapl KyJIbTypbl KIETOK M TKaHEW PAaCTEHUU U
#uBOTHBIX. Kpuobanku. Comatuueckas THOpUAM3alUI UM COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujioB B CeJNEKUUM pacTteHuil. [lonyuenue
MOHOKNIOHAbHbIX anmumen. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHbIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKius
AMIEKIIETOK U KIOHUPOBAHME JKMBOTHBIX. METON TpaHCIUIAHTALMM SIAEpP KIIETOK.
Texnonozuu 0300poseneHus, KyIbmMusUpo8aHus U MUKPOKIOHAILHO20 PAIMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass MU TeHHasi WHXeHepus. VICKYyCCTBEHHBIM CHHTE3 I'€HAa W
koHcTpyHnpoBanue pekomouHantHeix J{HK. Cozdanue mpanceennvix opeanusmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. JKOJIOTMUECKHE
U 3TUYECKHUE MPOOJIeMbl TEHHOW MHKEHEPHUU.

MemunuHckue ouotexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
TUarHocTuka. MeTaOoJOMHBIM aHalnu3, TEHOIICHTPUYCCKHM aHaIu3 IMpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSI €ro 3J0poBbs. MCIOab30BaHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OumoumHkeHepus s pa3pabOTKU
(GbyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKAX TEXHOJIOTHH, CO3JaHHUS KOMILIEKCHBIX
TKaHEeW COYETaHUEM TEXHOJOTMU TpPEXMEpPHOro OMOmpHHTHHTa W ckaddonaunra
JUISL pELLIEHUS 3a/1a4 [TEPCOHATU3UPOBAHHON MEAUIHBI.

Co3nlaHre BEKTOPHBIX BAaKLUMH C LEJIbI0 OOecredyeHHs] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIeHHE MOJEKYISIPHBIX MEXaHHU3MOB
dbynkumonuposanust PHK-cogepskanmx BUpYCOB, BBI3BIBAIOIIUX O0COOO OMAacHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuubl n cxemsbl: «Mcnonp30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «[ ' €eHHas HHKEHEPUSDY.
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JlaGopaTopHasi padora «/3ydeHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyueHrne MOJIOYHOKUCITBIX TPOTYKTOBY.

IKeKypeusi  «bHOTEXHONOTMA — BaXHEWIAas MPOU3BOJAWUTENIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOCTBO)».

11 KIJACC

Tema 1. 3apokaeHue m pa3sBuTHE 3BOJIONMUOHHBIX INpeICTABICHUHA B
OnoJIoruu

OpomonmonHas Teopust Y. [apBuna. Ilpennocbiiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayuyHas nearenbHocTh Y. JlapBuHa.

JIBrKyiue cuibl 3BosIoIMU BUI0B 110 Y. JlapBrHY (BhICOKasi MHTEHCUBHOCTb
pPa3MHOXKEHHS ~OpPraHW3MOB, HACJEICTBEHHAas W3MEHYHMBOCTh, Ooppba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetnyeckoin Teopun HIBomtonnu (CTD). HelitpanpHas
Teopus sBomouuu. CoBpeMEHHass HBOJIOUMOHHAS  OWOJOrusA. 3HAYEHHE
HBOJIIOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMmoHcTpanuu

IToptpetsr: Apuctorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kiosbe, Y. dapsun, C. C. YerBepukos, 1. U. [lImansraysen, Jx. Xongein, /. K.
benses.

Tabnuie! u cxemsl: «Cuctema >xuBoi mpupoisl (1o K. Jlunnaero)y, «Jlectauia
KUBBIX cymiecTB (1o Jlamapky)», «MexaHu3zM GopMHUpPOBaHUS MPUCTIOCOOIECHUN Y
pacteHuil U KUBOTHBIX (110 JIamapky)», «Kapra-cxema mapuipyra myremectBus Y.
HNapBuna», «Haxonku Y. [apBunHa», «®Popmbl OOphOBI 3a CYIIIECTBOBAHHUEY,
«IToponbl romy0Gei», «MHoroodbpasue KyibTypHbIX (popm KamycTbD, «llopomabl
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpazoBanusi HOBBIX BHIOB (mo Y. JlapBuHny)y,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE TOJOXKEHUS
CUHTETHYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3BoIOLMA U €€ pe3yJbTaThl

[Tommynsinust Kak 3J€MEHTapHas €QUuHULIA SBOTOLNU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisauuid. M3menenue
reHoOoHJa TOMYJISUMU KaK 3JIEMEHTAapHOE SBOJIOLHUOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHosecus Jx. Xapnau, B. Baitn6epra.

DneMeHTapHble (aKTOPhl (ABMXKYIIHME CHIIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHYMBOCTh. [Jlpelidp reHOB — ciydaiiHble
HEeHanpaBJIeHHbIC U3MEHEHUS YacTOT ajijiesiell B monysusax. DpQexT ocHoBaTes.
Ippexm oymoiiounozo eopaviuwika. CHudceHue 2eHemuuecKko2o pazHooOpa3usL:
npuuunsl u creocmeus. llposenenue s¢ppexma opetigha eenog 8 6OILUIUX U MATBIX

NONYIAYUSIX. Murpanumu. Nzonsauns MOITYJISILIAIM: reorpadpudeckas
(mpocTpaHCcTBeHHAs), Onoyiornueckas (pernpoayKTUBHAS).
EctecTBeHHBI 0TOOp — HampaBisomuil  Qakrtop 3BomonUU. DOpMBI

€CTECTBEHHOIr0  0TOOpa:  JABWXKYIIMHA, CTAaOWIM3UPYIOIIMHA, pa3pbIBarOLIUN
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(mm3pynTtuBHeIil). [lomoBoit or6op. Bo3HMKHOBEHHE W HIBOJIOIUS COIHATHHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHUE pUcocobaeHnil y opranu3mMoB. ApoMop¢o3bl U HANOAJANTALIUH.
[Tpumepsl mprcnocobieHnid y OpraHu3MoB: Mopdoioruueckue, Gu3noIoru4ecKue,
Oonoxumuyeckue, noBeAeHUYeckue. OTHOCHTENBHOCTh  NPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xputrepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpo3BoJitolK. M3omsauus — kimoueBod ¢akrtop BupooOpazoBanus. Ilytu u
CIIOCOObI BUJI000pa30BaHUSA: aJJIONAaTPUUIECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIION IU3aIus,
rudpuan3zanus). JIMTeabHOCTh IBOIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (hOpMHPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Posnb 3BONMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOI0B COXPAHEHUS
O6uropazHooOpasusi. MHUKPOIBOMIONKA U KOIBOJIOLHMS IMAPa3sUTOB U HX XO3SEB.
Mexanu3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPBHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass HM3MEHUYMBOCTHY, «llonmyndnroHnHas
CTpYKTypa Bujaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BainOepray, «JBuxymue
CWJIBl ABOJIOLUNY, «DKOJOTHYECcKas M30JILMs MOMYJIAlHUi ceBaHCKOU (openmny,
«I"eorpaduueckas u301s1uUs JTMCTBEHHULIBI CHOMPCKOU M TUCTBEHHHULIBI JAyPCKOW»,
«lTonynsiiMOHHBIE BOJHBI YHCICHHOCTH XUIIHUKOB U XKepTB», «CxeMa JercTBUs
€CTECTBEHHOTO 0TOOpay, «P@opMbI 60pLOKI 3a cyliecTBOBaHUEY, « IHIyCTpUambHbIN
MenaHu3My», «KuBble — uckomaembie»,  «llOKpoOBHUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipemynpexparomias OKpacka 3>KHUBOTHBIX», «®DHU3UOJIOrHYECKHE
agantanun», «l[IpucnocoOIeHHOCT, OpPraHu3MoOB U €€ OTHOCUTEIBHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoHUKN», « CTpyKTypa BUaa B mpupoae», «Crnocoobl
BUI000pa3oBaHus», «I'eorpaguueckoe B11000pa3oBaHue TPEX BUIOB JIAH I,
«IKOJIOTHYECKOE BHUI000pa30BaHUE BUAOB CUHUID, «IlOTUIUIONIBI pacTeHUID,
«KanycTHO-peneuHbIil rubpumy.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUI] U
3BEpe ¢ MpUMEPaMH Pa3IMIHbIX MPUCITOCOOTICHHH, Yydesa MTHI] | 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUd ONM3KUX BHUAOB, OOpPA30BABIIMXCS PA3IUYHBIMU
crocobamu.

JlabopaTopHasi pabota «BbisiBJIeHHE U3BMEHUUBOCTH Y OCOOEH OJTHOTO BUJIA».

JlabopaTopHasi padota «IIpucnoco01eHns OpraHu3MOB U UX OTHOCUTEIbHAS
1EJIECO00Pa3ZHOCTDY.

JlabopaTopnasi padora «CpaBHeHHUE BHJOB IO MOP(OIOTHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BOJIIOLNS U €€ pPe3yJIbTAThI
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Mertonsl M3ydeHHsT MakKpol3BOJONUU. [laneoHTomOorHMYecKkre METOIbI
uzydenus dBoionuu. Ilepexoansie ¢GopMbl W (PUIOTCHETHYECKUE  PSIJIbI
OpTaHU3MOB.

buoreorpaduyeckue meTonasl u3ydeHus sBoitonuu. CpaBHeHue ¢GIopsl U
dayHbl MaTEpUKOB W OCTPOBOB. buoreorpaduyeckue odbnmactu 3emid. Bumpl-
SHJIEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHIESCKHUE METOIbI U3YYCHHS
3BONIONMHU. ['€HeTMyeckrue MeEXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSBJICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTHYHBIE W  AHAJIOTUYHBIC  OPraHbl.
PynuMentapuble  opranbl W aTraBu3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXUMHUYECKHE U MATEMATUYECKUE METO bl U3yUEHUS HBOJIIOIUHU. | OMOJIOTHYHbIE
reHbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTaIlUX W IBOJIOIMS TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOJIOLUMH. [Ipunyun cmernvl QyHKYuUIL.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUH.

JdemMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosnep, 3. ['ekkenb.

Tabnuiel 1 cxembl: «DUITOreHETUYECKUN DS JIOMIATN», «APXEONTEPUKCH,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodutey,  «CemMeHHbIE
nanopoTHUKn», «buoreorpaduyeckue 30HBI 3emum», «Jlpeid KOHTUHEHTOBY,
«Penuktel», «HavanbHble CcTaguu 3SMOPUOHAIBHOTO PA3BUTUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTrHYHbIE U AaHAJOTHYHbIE OpraHbl», «PyIuMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIC HAOOpHI YEJIOBEKAa U INHUMITaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJOIUIY, «O0I11I1e 3aKOHOMEPHOCTH IBOJIIOLIHI.

OGopynoBaHu€e: KOJIJIEKIIMU, TrepOapuu, MYJSIKU HMCKOMAEMBIX OCTATKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe )KU3HU Ha 3emJie

HayudHble rumore3bl NpPOMCXOXKIEHUS >KU3HU Ha 3emiie. AOUOreHe3 U
naHcnepmusi. JJoHaydHble NPEACTABICHUS O 3aPOXKICHUU KU3HU (KpEallMOHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HU U €€ OIPOBEPKEHHE OonbITaMu D.
Penu, JI. Cnannannanu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHoBHbIE JTaIbl HEOPraHU4eCKOU 3BOJIIOLMH. IInanerapnas
(reojoruyeckas) SBOJIOIUSA. XHUMHYECKas OJBOMIONUMSI. AOHOTCHHBIM CHHTE3
OpraHnyYecKkux BemecTtB u3 Heoprannueckux. OmeiTr C. Mumiepa u I. HOpm.
OO6pazoBanue moauMepoB n3 MoHoMepoB. KoanepBarras runote3a A. . Onapuna,
runore3a mnepBuyHoro OynboHa JIk. XousjedHa, reHeTHdeckas rumote3a [.
Ménnepa. Pub6o3umbr (T. Yex) u rumoreza «vupa PHK» V. T'mnbepra.
®dopmupoBaHue MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIECTKH.

Uctopus 3emnn 1 meTobl €€ udyuenusi. ickonaeMmble OpraHuueCKue OCTaTKHU.
['eoxpononorust u e€ meroapl. OTHOCHUTENbHAST U AOCOJTIOTHAs T'€OXPOHOJOTHSI.
['eoxpoHoIOrnYecKast MKaaa: Y0HbI, 3PbI, IEPUOIbI, STIOXU.
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HauvanbHble »Tanbl opranwdeckoi sBosirounu. [losiBieHne u  3BoOJIOLUSA
MEPBbIX KIJIETOK. DBOJIOIUS MeTabou3Ma. BO3HUKHOBEHHE TEPBBIX JSKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHajor MEPBBIX Ha 3emiie COOOLIECTB.
CrpomartonuTtsl. [IpokaprOTHl U 3yKapUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE POUCXOKICHHUE
BUpYyCOB. [IponcCXOkI€eHME MHOTOKIETOUYHBIX OpPraHW3MOB. BO3HHKHOBEHUE
OCHOBHBIX I'PyHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ASTambl SBOJIOLUMU BbICHINX pacTeHUuH. OCHOBHBIE apoOMOPGO3bI
pacrenui. Bpixox pacrenud Ha cymy. [losBieHue CHOpPOBBIX pAaCTEHUM W
3aBoeBaHHe UMK cymu. CemeHHble pacTeHus. [IpoHMCXOXKJIeHHE NBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
AKUBOTHBIX. BeHnickas ¢ayna. KemOpuiickuii B3pbIB — IOSIBJIEGHUE COBPEMEHHBIX
TunoB. [lepBbie XxopnoBbie KUBOTHBIE. JKHU3HB B BOJIe. DBOJIONUS MO3BOHOYHBIX.
[Ipoucxoxnenne amubuiit u pentwimil. [IporucxoxaeHue MICKONMUTAOININX U
ntull. [IpunHnun kirodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MTO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM M IEpUOoJaM: apXeu, MPOTEPO30il,
najaeo30m, Me3030i, kaliHo30M. OO0I11as XapaKTepUCTHUKA KIIMMaTa U Fe0JIOTHYECKUX
npoiieccoB. [losiBlieHHE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro yCIJIOBUS U BIUSHUE HAa Ta30BbIi COCTAB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSL — 3KOJIOTMYECKUE KPU3KCHI mponuioro. [IpuumHel u
CHEACTBUS MacCOBBIX BbIMHpaHHW. COBPEMEHHBIM SKOJOTMYECKHA KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHnunel kinaccudpukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTAHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabnune! u cxemsl: «Cxema onbita @. Penny, «Cxema onsita JI. [lactepa mo
U3YUYEHUIO caMo3apokieHus xu3Hu», «Cxema ombita C. Muinepa, ['. FOpwn»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW»,  «['€OXpOHOJIOrMYECKass  MIKaJIay,
«HayanbHble 3Tanbl OpraHUYECKO IBOJIOIMNY, «Cxema o0pa3oBaHUS IYKAPUOT
nyTéM cuMmOuoreneza», «CucreMa XUBOM Mpupoabl», «CTpoeHHE BHpYCay,
«Apomopdo3sl  pactenHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHorokiierounsle Bogopocin», «Mxu», «llanoporHukm», «l'oocemeHHbIe
pactenus», «Opraibl IBETKOBBIX pacTeHU», «CxemMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopdo3sbl KUBOTHBIX», «IIpocteitmuey, «Kumeunononoctueiey, «Ilnockue
yepBu», «YUnenucronoruey, «PwiObl», «3eMHOBOAHBIES», «lIpecMbikaronuecs,
«IItnusy, «Mnekonuraromue», «Pa3BuTue KU3HU B apXeuckou 3pe», «Pa3sutue
JKU3HU B IPOTEPO3OUMCKOU dpe», «Pa3Burhe XU3HM B MANCO30MCKOW 3peEy,
«Pa3BuTHe KNU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XU3HU B KAaHO30MCKOU 3pe»,
«CoBpeMEHHasi CHCTEMA OPraHUYECKOTO MUAPAY.
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O6opynoBanue: repObapuu pPACTEHWM Pa3IMYHBIX OTAENOB, KOJUIEKIIMH
HACEKOMBIX, BJIAXXHbIE MIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKITUU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, Uy4elia IITUIL U 3BEPEH, KOJUICKIIUU
OKaMEHEJIOCTEM, TIOJIE3HBIX HCKOMAEMbIX, MYJSI)KH OpPraHUYECKUX OCTATKOB
OpraHU3MOB.

BupryaabHas j1adopaTtopHas padora «MoaenupoBanue onbITOB Musiepa—
HOpu 1o nzydenunto abMOreHHOro CHHTE3a OPraHUYECKUX COSAMHEHUH B IEPBUYHON
atMocdepe».

JlaGoparopnasi padora «/3ydyeHue M ONMCAHUE HMCKOMAEMbIX OCTATKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuueckas padora «M3yueHue OCOOEHHOCTEH CTPOEHHUS paCTEHUU
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «M3yueHue ocoOEHHOCTENH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOTeHe3

Paznenel v 3a1aun aHTPONOIOTUU. METOIBI aHTPONOJIOTHH.

CraHoBiieHHE TPEACTaBICHUN O MPOUCXOXKICHUM 4YeloBeka. Penurnosnbie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

CX0ACcTBO YENnoBEKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBumerenbcTBa  CXOACTBA  YEIOBEKA € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYCCKHE, (bH3M0JIOr0-OMOXUMHYECKHE,
noBeJeHYeckre. OTINYKs 4eIOBeKa OT )KMBOTHBIX. [IpAMOX0XKAEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBuxyiue cuiibl ((pakTopbl) aHTPOIOTEHE3a: OMOJIOTMYECKHUE, COLMANIbHbIE.
CooTHoLIEHUE OMOJIOTUYECKUX U COLIMATIbHBIX ()aKTOPOB B AHTPOIIOTEHE3E.

OcCHOBHBIE CTaJWM AHTPOIIOTEeHe3a. PaHHHME denoBeKoOOpazHble 00e3bsHBI
(IPOKOHCYJIBI) U PAaHHUE MMOHTHIBI — OOITHE TIPEAKU YeTTOBEKOOOPa3HBIX 00€3bsH 1
Mo/ieid. ABCTPaJIONUTEKH — ABYHOTHE NPEAKU JIIOAEH. UenoBeK yMenblil, MepBbIC
W3TOTOBJIEHUS OPYIUH Tpyaad. UenmoBek NpAMOXOISIIMMI U IIEPBBIA BBIXOJ JIOIEH 32
npenensl Adpukn. UenoBek reinens0eprekuii — o0l mpe1oKk HeaHaepTaaIbCKOro
YEeJIOBEKA M YEJIOBEKa pa3yMHOro. UemoBEeK HEAHAEPTaJbCKUW KakK BUJ JIOJEH
XOJIOZHOTO KinMaTa. YeloBEeK pa3yMHbIA COBPEMEHHOTO THIIA, JIECHUCOBCKHUI
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuku. [laneorenetmka u
NaJCOreHOMHUKA.

DBOJIOLNS COBPEMEHHOr0 yenoBeka. EcTecTBeHHbI OTOOp B MOMYJISIMAX
geyoBeka. MyTanuoHHBIN Tiporiece u moaumMopdusm. [lonmynsmmoHHBIE BOJHBI,
npeid reHoB, murpaius U «3G@PEKT OCHOBATENs» B MOMYJISAIUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. IloHdatue o pace. bonplune packl: €BpOIEOUIHAs
(eBpasmiickasi),  aBCTpajo-HETpouaHasi  (PKBaTOpUaibHas),  MOHIOJOMIHAS
(a3maTcko-amepuKaHcKas). Bpemss v myTH paccelieHHs 4YeloBeKa IO ILJIaHEeTe.
EnuHcTBO ~— 4yenmoBeueckux — pac.  HayuHasd ~ HECOCTOSITENBHOCTb  pacH3Ma.
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[IpucnocoOneHHOCTh YeNmoBeKa K Pa3HbBIM YCIOBUSIM OKpY)KAlOLIEH Cpepl.
Bnusnue reorpaduyeckoit cpesl U Aperida reHoB Ha MOPQOIOTHI0 U (PU3UOJIOTHIO
YEJI0BEKA.

MexauciuIuinHapabple  MeToAasl B ¢u3udecko  (OMOJOTHYECKO)
AHTPOMOJIOTMU.  OBOJIOLIMOHHAS ~ AHTPONOJOTHS W IAJICOAHTPONOJIOTHUS
YEJIOBEUECKUX MOMYJSAUN. bruocorumanbHbie UCCAEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanne KOBOTIONNUNA OMOIOTHUECKOTO M COIMATBLHOTO B YEIIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. {apsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuipl 1 cxeMbl: «MeToibl aHTPOMOJIOTUMY, «I 0JTOBHOI MO3T UEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bIHBI», «CKENeT 4YelOBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «JIBHKyLIME CHIIBI aHTPOIIOTEHE3A», « DBOJIIFOLUOHHOE
IpPEBO  4YENOBEKa», «ABCTpanonurek», «YemoBek  ymenslid», «YemoBek
NPAMOXOIAIUNINY, «J/leHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIED,
«IIpenku yenoBekay», «ITarbl 3BOJTIOLNHN YEJIOBEKa», «Packl 4elIoBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MpeAMETOB MaTepualbHOU
KyJIbTYphl ~TPEIKOB 4elOBeKa, penpoaykmuu (dortorpaduu) KapTuH C
MU(DOIOTHYECKUMU U OUOJEHCKUMM CIOKETaMH TPOMCXOXKJICHHSI UEJIOBEKa,
dboTorpadun Hax0J0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJCIIb
yeperna 4eJa0BeKa U Yepera MMMIIaH3€, MOJIENIb KUCTH YEJIOBEKA U KUCTH IIIMMITAH3E,
MOJENIN TOPCA IPEIKOB YEI0OBEKA.

JlabopaTopnasi padora «lV3yueHue oOCOOCHHOCTEH CTPOCHHS CKeleTa
YEJI0OBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aJanTalluii YeTOBEKay.

Tema 6. Jkogorus — Hayka O B3aMMOOTHOUIECHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM € OKPY Kalle cpeaou

3apoxaeHue U pa3BuTHE 3KoJIoruu B Tpyaax A. I'ymOonbsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tenciau, B. H. Cykau€Ba. Paznenbl u 3amauu
3KoJIoruU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMHU.

Meroabl 3kosioruu. IloneBble HaOMOAECHHA. DKCHEPUMEHTBHI B HKOJIOTHH:
npupoAHble W JabopartopHbie. MonaenupoBaHue B HKOJIOTHU. MOHHUTOPHUHT
OKPY>KaroIIel Cpeibl: JIOKATbHBIHN, peTHOHAILHBINA U II100aIbHBIH.

3HaYeHUEe DOKOJIOTMYECKMX 3HAHMM JUI1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eoBedecTBa ¢ INpupoaor. dopmupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

[Hoptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuubl 1 cxembl: «Pazgensl skomorun», «Metonapl 3kojmorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEIIbI».

JlaGopaTopHhas padora «3yuenune METOJIOB AKOJIOTHYECKUX
UCCIIEIOBAHUIN.

Tema 7. Opranusmsl U cpeaa OOUTAHUS
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Dkosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX aeiictBus. Knaccudukanus
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHUUYECKUE, OMOTHUECKHUE, aHTpoIoreHHble. O0mme
3aKOHOMEPHOCTH ACUCTBUS 3KoJorudeckux ¢akropos. IIpaBuno munumyma (K.
[Mmpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢akropsl. CBeT Kak 3kosornueckuil ¢akrtop. JleiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpPAa HA OPraHU3Mbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHHil W JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHrHaimbHas pojb CBETa.
DoTonepruoanu3m.

Temneparypa kak skosiormdeckuil ¢akrtop. JleiictBue Temmeparypsl Ha
opranu3Msbl. [ToiKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormyeckuid (akrtop. llpucnocobnenus pacteHud K
nojepKaHuio BoAgHoro Oananca. Knaccuduxaius pacTeHUH MO OTHOLIEHHIO K
Boje. [IpucnocoOnenus >KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
[NIyOMHHAasT ~ NOANOYBEHHAs,  BHYTPUOpPraHu3MeHHass.  DPU3HKO-XUMUYECKHE
0cOOeHHOCTH cpeji oOuTaHust opraHu3MoB. [IpucrnocoOaeHus: OopraHu3MoB K KU3HU
B Pa3HbIX cpejax.

buonornyeckne put™mbl. BHemHne m BHyTpeHHUE pPUTMBL. CyTOYHBIE H
roguuHbie puTMbI. [Iprucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUH KU3HMU.

Kusnenunsie popmbl opranu3moB. [lonsTre o )xu3HeHHOH popme. XKuzHeHHbIe
(GopMBI pacTeHMii: JEpeBbsl, KYCTapHHUKH, KyCTapHHUYKH, MHOTOJIETHHUE TpaBbI,
oJHOJNIETHUE TpaBbl. JKu3HeHHBbIE (HOPMBI KUBOTHBIX: TUIPOOUOHTHI, T€OOHOHTHI,
a’poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dakropsl. Bunbl 6M0THYECKNX B3aUMOCHCTBUI: KOHKYPEHITHS,
XMUIHUYECTBO, cUMOMO3 U ero ¢opmbl. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAIN3M (KBapTUPAHTCTRBO, HaXxJIEOHUYECTBO). Hetpoduueckue
B3auMoJeiicTBUs  (Tommueckue, (opuyeckue, ¢adpudeckue). 3HAUYCHUE
OMOTHYECKHX B3aMMOJCHCTBUI M CYIIECTBOBAaHMSI OPraHU3MOB B Cpele
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemMoncTpanuu

Tabmuubr u cxembl: «IOKomorudeckue QaxTopb», «CBETOBOM CHEKTPY,
«OJKOJOTMYECKHE TPYMIBI )KMBOTHBIX 10 OTHOLLEHUIO K CBETY», «TEIIOKpPOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHbBIE >KMBOTHBIE», «DHU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOUTaHHUS OpPraHU3MOB», «DBHOJIIOrMYECKHUE PUTMBDY,
«Kuznennsie PopMbl pacTeHUI», « KuzHeHHbIE POPMBI KUBOTHBIX», « IKOCUCTEMA
IMPOKOJINCTBEHHOI'O JIecay, «IDKOCUCTEMA XBOMHOro Jjeca», «llemu nurtanus»,
«XHILHAYECTBOY, «ITapazutuzm», «KonkypeHuus», «CumMbOmno3»,
«KommeHcanuzmy».

O6opynoBanue: repbapud pacTEHUW W IKUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX SKOJOTMYECKUX (HaKTOpPOB, repOapuu CBETOJIOOUBBIX,
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TEHEJIIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUMN, CBETOIIOOMBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUsI, repOapuu U KOJUIEKIIMHU TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraM, Kcepodpurtam, Me30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIMUX B Pa3HBIX cpelax,
repOapuM M KOJUIGKIIMM PAcCTEHUHM M IKUBOTHBIX, OOJNAJAIOMIUX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHMH JKU3HU, Tepbapuu u
KOJUICKIIUM PACTEHUM U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (POPM, KOJUICKIIUH
KUBOTHBIX, YYACTBYIOLIUX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnass paGora «BrisiBIeHHE NOpUCTOCOONEHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA».

Jlabopatopnass pabora «BbisiBieHHe MNPUCTIOCOONEHU OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBD).

JlaGopaTopHasi paboTa «AHATOMHYECKHE OCOOCHHOCTH PaCTCHUHN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. IKo10rusi BUIAOB U MOMYJIAMH

DKOJIOTHYECKHE XapakTepUCTUKNA  TOIYJISALHH. [Monmysmsanus KakK
Oouonornyeckas cucrema. Poiab HEOmMHOPOAHOCTH cpeibl, GU3HUECKUX 0apbepoB U
0CcOOeHHOCTE OMOJIOruM BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYpHI
nonysAnui. OCHOBHBIE TIOKA3aTENM NOMYJSALMH: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHAas WM TMOJIOBasg CTPYKTypa, pOXKIAAEMOCTb, IIPUPOCT, TEMII pOCTa,
CMEPTHOCTb, MUTPALUSL.

DKosornyeckass CTpykrypa nomyssiquu. OIeHKa YWCIEHHOCTH MOIYJISLIHM.
JlnvHamuKka momyisuuu U €€ peryisnusa. bUOoTHYecKH TMOTEHIMAll IOIMYJISLHH.
MoaenupoBaHue JUHAMHUKHU MOMYIsuud. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUA. Perynsnus YMCIEHHOCTH MNONYJSALMNA: poiib (PAKTOpOB,
3aBUCSALIUX U HE 3aBUCALIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- U
K-cTpaterun).

[lonsitue 00 sKkonormueckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb skojnorndeckon Humm JIk.M. XarumHcona. Pa3zmepsl skosormueckon
Huw. [loTeHunanbHas U peanr3oBaHHAs HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. BUIBl M HUX >KU3HEHHBIE
CTpaTErnuu. JKOJOTUUYECKNE YKBUBAJIICHTHI.

3aKOHOMEpPHOCTH IOBEAEHUS M MUIPALMA KUBOTHBIX. buosornueckue
VHBA3UU YyKEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmumpl u  cxembl: «OKOJIOTUYECKUE XapPaKTEPUCTUKU —MOMYIISLUIY,
«lIpocTpaHcTBEHHas  CTpyKTypa  nomyjsiqum», «Bo3pacTHple  mupaMubl
nonyanun», «CKOPOCTb  3aCENIEHUSl IMOBEPXHOCTH  3€MJIM  PA3JIUYHBIMHU
opranuamamMmny, «Mojenb 3kosiorndeckor Hummu [[x. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHHM, KOJUIEKIIMH KUBOTHBIX.

JlabopaTopHasi padora «IIpucnioco0naeHns ceMsiH paCTEHUN K PACCEIICHUIOY.
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Tema 9. IKkos10rus CO00MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmmectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3uM MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucreMa kak oTkpbiTas cucrema (A. JIx. Tencnum). DyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOJYIEHTbl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHUE OJIOKH
skocucTeM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE TTOKA3aTEIN IKOCUCTEMBI. brioMacca 1 npoyKiys. IKOJIOTHYECKHUEe
MUPaMU/Ibl YKCEN, OMOMACCHl U SHEPTHUHU.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCUM U HX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JICUCTBUS Ha
cykneccuu. Knumakcunoe cooOrectBo. bropaznoobpasue u moiaHoTa KpyropopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIE S5KOCUCTEMBI. JKocucmembl 03€p U peK. IKocucmemovl Mopeu u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMENell, NyCMbltb.

AHTpPONIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArponeHo3. Paznuuns
MEXTy aHTPOIOT€HHBIMU U MPUPOAHBIMHU YKOCUCTEMaMHU.

VYpboskocucteMbl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [‘opoackas
dnopa u dayna. CunanTpomnuzamusi Topojackoil QayHbl. buonormdeckoe wu
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (GOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUN OPraHU3MOB B
KocHCcTeMaxX. Ponb kackaono2o s¢pghexma u 8uU008-30UPUKAMOPOS (KiH0Uesblx
8U008) 6 QyHKYUOHUpOBanuu sKkocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXHBIMU dKOCUCTEMAMHU. Y CTOUYMBOCTh OPraHU3MOB, MOMYJISALMNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmwi 6030eticmaus 3a2pA3HeHUN PA3HbIX MUNO08 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 6030elicmaus. Meroaonorus
MOHUTOPHUHIA €CTECTBEHHBIX U AHTPONOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OMoueHo3a»,  «JDKocHcTeMa

HIMPOKOJMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTrO Jiecay, «DyHKIMOHAIbHbIC
TPYIIIBI OPTraHU3MOB B IKOCHUCTEMEY, « KpyroBOpoOT BeIIECTB B dKocuctemey, «llenu
nutaHus (macTOMINHASs, JIETPUTHAS)», «IKOJIOTMYECKasi MUpaMuia YuCe,
«IKoJIoruYecKas mupaMuia OMoMacchl», « IKOJOTHUECKas IMUpaMujia SHEPTUN,
«ObpazoBanue Oonotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «9KOCHCTEMA 03€pa», «ArpoueHos3», «KpyroBopoT BEIIECTB U NOTOK
SHEPTUHU B arporeHosey, «IIpumepsr ypOboskocucTem.
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O6opynoBaHue: repbapuu pacTeHUH, KOJUICKIIUU HACEKOMBIX, Uydelia MTUIl U
3Bepel, repbapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJICIb
9KOCUCTEMBI.

IIpakTuuyeckas padora «/3ydenue u onucanue ypo03KOCUCTEMBD.

JlabopaTtopnass padora «l3ydyeHue pazHooOpa3us MEJIKUX ITOUYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHsl B TUIIMYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
eJIbHUK, HA CYXOJI0JIbHBIM UM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IDKCKypcusi «DKCKypCUsS B arpodKocucTemMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KocUCTEMA

buochepa — oOmennanerapHas o00ojgouka 3eMIIM, TJI€ CYUIECTBYET WIH
CylLleCTBOBaja kU3Hb. Pa3BuTHe npeacraBieHuii o ouochepe B Tpyaax . 3rocca.
VYuenue B. U. Bepuaackoro o 6mochepe. Obmactu 6mocheps! u € cocran. XKupoe
BelecTBO Ouocdepsl U ero GyHKIIHUH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusl ouocheprl. OcobenHoctu 6uocheprl Kak
II00ATBHON dKOCUCTEMBI. J[nHaMuueckoe paBHOBecue B Onochepe. KpyroBopoTsl
BEIIECTB U OMOr€OXMMUYECKHE IIUKIIBI (Yrieposa, a30Ta). PUTMHUYHOCTE siBIIEHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsTue 0 6Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa,
XBOWHBIE Ji€Ca, CMEUIAHHbIE W UIMPOKOJIMCTBEHHbIE JI€CA, CTENHU, CABAHHBI,
MyCTBIHU, TPOIIMUYECKHE JIeca, BEICOKOTOPhs. KiinMar, pacTUTeNbHBIN U KUBOTHBIH
MUp OMOMOB CYIIH.

CtpykTypa u (yHKIHS )KHBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIANA U
OorochepHbIX PYHKIIHA.

JdemMoHcTpanuu

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eocthepsl 3emnn», «KpyroBopoT a3zoTa B MpUpOJIE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT kuciopoga B HpHUPOAEL»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMombl cymmn», «Kimmarnueckue
nosica 3emiun», «Tynapay, «Taira», «CMmemannabiil gecy, «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeias», « Tponuueckuii necy.

O6GopynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesntoBek n OKpy:Ka0IIas cpeaa

DKOJIOTUYECKHE KpPU3UChI M WX NpUuMHbL. Bo3nelicTBue ueloBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnousbl. OXxpaHa MNOYBEHHBIX
pecypcoB. I3meHeHne kimmara.

AHTpPONIOTEHHOE BO3JICCTBHUE HA PACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacubie xuHuru. OcobGo oxpansembie mnpupoanbie Tepputopun (OOIIT).
boranuveckue cajpl ¥ 300JI0TMYECKUE TTApKU.
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OCHOBHBIE TPHUHIUIBI YCTOMYMBOTO PA3BUTUS YEIOBEYECTBA W TMPHUPO/IBI.
PanmonansHOe  MPUPOAOMNONB30BaHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazust 3emau. OOIIKME 3aKOHOMEPHOCTH TJI00ANBHBIX H3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCa U €r0 BEPOSITHBIE TIOCIIEACTBHS.

Pa3Bute MeETOJOB MOHUTOPHMHIA Pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocdepezaioujei U
KOHKYPEHMOCHOCOOHOU dHepeemuke. buonozuueckoe pasnoodpasue u 6uopecypcoi.
Hayuonanouvie ungopmayuonnvie cucmemsl, obecneyugaroujue OOCmMyn K
ungopmayuu no COCMOAHUIO OMOENbHLIX 8U008 U dKocucmem. OcHogbl
IKopeadunumayuu dKocucmem U cnocooos 00pvbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemHvix 3KOCUCTEM.

JdeMoHcTpauuu

Tabnuibl U cxeMbl: «3arpsi3HeHne aTMoc(epbl», «3arpsa3HeHue ruapochepo,
«3arpsi3Henue nmouBby, «I[lapaukoBbIit d3hdexT», «Oco00 oXpaHseMbie IPUPOTHBIC
TeppUTOpUn», «MOoJenu yrpaBisieMoro Mupa.

O6opynoBanue: ¢poTorpaduu OXpaHsIeMbIX pacTeHUM U )KUBOTHBIX KpacHoil kHuru
Poccuiickont ®enepannn, KpacHoil KHUTH perHoHa.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'M1 HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
0o0y4aromMuMHUCs TMPOrpaMM CpeaHero oOmero o0Opa3oBaHUs: JIMYHOCTHEIE,
METanpeAMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI 110 OHOJIOTUH
BBIJICJICHBI CIEAYIONIME COCTABIISIONIME: OCO3HAHNE O0YYaIOIIMMHUCS POCCUMCKOM
IPaKJAHCKON UJIEHTUYHOCTU — FTOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpENENICHUI0, Haauuue Momueayuu K OOydyeHUI0  OHOJIOTHUH,
yeneHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAAUIMI pPa3BUTUA OUOJIOTMYECKOrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKaMH, TMPHUCYIIUMH CHUCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HAIUYUE NPABOCOIHAHUS FKOTOTUYECKON KyIbTYphI,
cnocooHocmu cmasums 1EINH U CTPOUTD JKU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUSI IPOTPAMMBI 110 OMOJIOTHUHU JTOCTUTAIOTCS B
€AUHCTBE Y4YeOHOW M BOCHUTATEIBHOW JESATENIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUHCKUMH COIMOKYIbTYPHBIMHU, HCTOPHYECKUMH U JTYXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOINECTBE MpPABWJIAMH M HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIUTAHUA M
CaMOpAa3BUTHUS, Pa3BUTHS BHYTPCHHEH TMMO3WIMM JIMYHOCTH, TATPHOTH3MA U
YBO)XEHUS K 3aKOHY U MPABOMNOPSAIKY, YEIIOBEKY TPyAa U CTaplIEMy MOKOJICHHMIO,
B3aMMHOTO YBa)XEHHUSA, OEpPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJULIUSIM MHOTOHALMOHAIBHOrO Haponaa Poccuiickoit denepanuu, npupoae u
OKpYKarolIen cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus»
JIOJIKHBI OTpaXkaTh TOTOBHOCTb M CIIOCOOHOCTh O0YUYaIOIIMXCs PYKOBOICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3WUIUEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIl{, TO3WUTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO O0OIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITAa U OMbITA JEATEILHOCTH B IMPOLIECCE pealn3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIBHON JESTEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpMHPOBAHHOCTh TPAYKIAHCKON MO3ULKUK 00YYaIOIIETrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUIMCKOrO O0IIECTBA;

OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA
U TIPABOTIOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETbHOCTH MIPU CO3/ITAHUN YUEOHBIX
IIPOCKTOB, PpEIICHWH Yy4YeOHBIX ¥ TIO3HABATENBHBIX 3a7a4, BBHITIOJHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB;
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CITOCOOHOCTh  ONPEACNATh COOCTBEHHYIO IIO3MIIMIO TI0 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBHUS JIIOJICH C Pa3HBIMU yOCKIACHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOI'O BBHITIOTHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCIEIOBATEIIbCKUX 3aJlay, YBAXKHUTEIbHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJTOHTEPCKOM JESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUNUCKON TPaXIAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH repenl PoiuHoi, ropipoctu
3a CBOM KpaH, CBOK PonauHy, CBOM S3BIK M KYJbTYpPY, IPOIUIOE W HACTOSIIEE
MHOT'OHAIIMOHAIBHOI0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
NOCTH>KEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIGHUBAaTh BKJIAJ POCCUHUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTHM B TO3HAHWU 3aKOHOB
IPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO M 3anuTte (OTedecTBa,
OTBETCTBEHHOCTH 3a €r0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHHUBAaTh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTONYHBOTO OYIyIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3JIJAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHUHATHS I[IEHHOCTEM CEMEMHOM JXWU3HU B COOTBETCTBUH C
TpaauiusIMHA Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs SCTETUKY ObITa, HAYyYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHUH;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITh KAYECTBA TBOPUYECKOU JTMYHOCTH;

5) ¢puznyeckoro BocnuTanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHATBHOTO 0JIATONOIYyYHS:

MOHUMAaHME U pealii3alus 3J0pOBOro 1 0€30macHoro oopasa *Ku3HH (310pOBOE
nUTaHue, COOII0IEHNE TUTUEHUIECKUX TTPABUIT U HOPM, COQTAaHCHPOBAHHBINA PEKUM
3aHATUH W OTHAbIXa, peryisipHas (Qu3nyeckas akTUBHOCTh), OEpPEkKHOTO,
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OTBETCTBEHHOTO W KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (pU3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

MMOHHUMAaHWE€ LEHHOCTM MNpPaBWJI WHIWBUIYATbHOTO W  KOJUJIEKTUBHOTO
0€30MacHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUE TOCHEJACTBUN M HEMPUSITHS BPEJHBIX MPUBBIYEK (YNOTpebieHus
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHUBHOW JEATEIBHOCTH TEXHOJOTMYECKOM WU COLIMAIIbHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIHLHO
BBITMIOJIHATh TaKyl0 J€SATEIbHOCTD;

UHTEPEC K pa3MyuHbIM cdepam NpodhecCHuOHAIbHONW JeSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud U Peasu30BbIBATh
cOOCTBEHHBIE KU3HECHHBIC TUTAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOPa30BaHUIO Ha
MPOTS>KEHUU BCEU )KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11€J1eCO00pa3HOe OTHOIICHNUE K IPUPO/IE KaK UCTOYHUKY KU3HU
Ha 3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS DKOJOTUYECKOW KYJIBTYphl: TPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM HMX BO3MOXHBIX MOCIEICTBUI IS
OKpY’KarOLIEN CPELBI;

OCO3HaHUE T00aJTbHOIO XapaKTepa HKOJIOTMYECKUX MpoOJIeM U NyTed HuxX
pelieHus;

CIIOCOOHOCTbH UCIOJIB30BATh MPUOOPETaEMBbIC TPU U3YUECHUU OMOJIOTHH 3HAHUS
U yYMEHHMs TpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  TMPABWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX HA COXPAaHEHHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHYy BHUJOB,
aKocUcTeM, Ouocdepsnl);

AKTUBHOE HENPUATUE ACHUCTBUM, IPUHOCAIINX BPEA OKPYKAOIIEH IPUPOAHON
cpene, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTHUECKHUE MOCIEICTBHS
NpEANPUHUMAEMBIX JEHCTBUN U MPEIOTBPAILATh UX;

HaJIMYUE PA3BUTOTO IKOJOTMUYECKOTO MBIIUICHUS, 9KOJIOTHYECKON KYIbTYPHI,
OmbITa JEATENbHOCTH DKOJIOTUYECKOMN HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JEATEIbHOCTH SKOJIOTUYECKON
HaIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKON KyJIbTYphl Kak CpEACTBa
B3aMMOJICCTBUS MEXAY JIOAbMH M TO3HAHUS MUPA;
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NOHMMaHue creuuuky OWONOrMM Kak HayKd, OCO3HaHMs €€ poju B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHUS, CO3JaHUU LIEJTOCTHOIO
IPEACTaBICHUsA 00 OKpYKArOUIEM MHUpE KaK O €JIMHCTBE NMPHUPOIbI, YEIOBEKA U
oOmiecTBa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U PpELIECHUH MpodiieM
COXpPaHEHU IIPUPOJIHOIO PaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU JI1 COBPEMEHHOM LMBHWIM3AIUU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEAWLIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peliaTb  pPeCcypcHble  NpOOJeMbl  pa3BUTHUS
YeJIOBEYECTBA, NOMCKA MyTe BBIXOJA W3 II100aIbHBIX SKOJIOTMYECKUX MPOoOJieM U
o0OecrieyeHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO MPHUPOJHBIX PECYpPcOB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OUOJOTMYECKUX 3HAHUU B ILEJX
HOBBIIIEHUSI O0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM yacTu (PyHKIMOHAJIBHOW I'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
IpY U3y4E€HUU OHOJIOTUY;

IIOHUMAHUE CYLIHOCTH METOJOB IIO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM HCIOJIb30BaTh IIOJIy4aeMble 3HaHMs JJis aHalu3a u
O0OBSICHEHHUSI SIBIICHUN OKPYKAIOLIEro MUPA U MPOUCXOANIMX B HEM U3MEHEHUI,
yMEHHE JielaThb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAay4YHBIX (AKTOB H
VMEIOIIMXCS JAHHBIX C LIEJIBIO [OJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IJIs
penieHus npoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LIEHHOCTH HAYyYHOU JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEIOBATENILCKYIO NEATEIIbHOCTD NHANBUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yiIbTaThl OCBOCHHS y4eOHOTO mpenmeTa «buomorus»
BKIIIOYAIOT: 3HAUYMMbIE M1  (OPMHUPOBAHUS MHUPOBO33PECHHS OOYyUYaIOIIUXCS
MEXTUCIUIUIMHAPHBIC (MEXIPEIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaXKaIoIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa M CHENU(HKYy METOJO0B ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBJICHHE, TPOIIECC,
CHUCTEeMa, Hay4dHBIH (paKT, NMPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UccleI0BaHre, HAOII0IeHNEe, N3MEPECHHE, SKCIIEPUMEHT U IPYTHUe); YHUBEPCATbHbIE
yueOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, pETYJISTHBHBIC),
obecrieunBaronme GopmMupoBanre GyHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHON
KOMITETCHIIMM ~ OOYyYalOIUXCS; CIHOCOOHOCTh  OOYyYaromMXCsl  HCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUS ¥ YHHBEPCAILHBIC
yueOHbI€ IeCTBHS B IO3HABATEIBHON M COLMATIBLHOMN MPaKTHUKE.
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B pesynbTate u3yuenus OMOJIOTHH Ha YPOBHE CPeTHEr0 00111ero 00pa3oBaHus
y oOyuaromierocss OyayT chOpMUpPOBaHbl TO3HABATEIbHBIE YHUBEPCAIBHBIC
ydeOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC YyUeOHBIC ICHCTBUS,
PETYISATUBHBIC YHUBEpPCATIbHbBIE YIEOHbBIE JCHCTBUS, COBMECTHAS ACSITEIHHOCTD.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOIIEro
00pa3oBaHus IOJKHBI OTPAXKaTh:

OBnagenne YHUBEPCAJTbHBIMU y4eOHbIMU MO3HABATEIbLHBIMH
AeCTBUAMM:

1) 6a30BbIe JIOTHYECKHE I CTBHA:

CaMOCTOATETLHO  (OPMYJIHPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW TPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUS, KilaccupuUKaIuu, 0000IIEeH s ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHSTHI (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MOHSATUSIMU);

OTIpEICNATh IENN JeATCILHOCTH, 3a/aBas TapaMeTpbl M KPUTEPUH HX
TOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI JACITEIHPHOCTH C TTIOCTABICHHBIMU TETISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TTOHATHUS IS 0ObsICHEHUS! (DaKTOB U SIBIICHUMN
YKABOM IIPUPO/BI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

PUMEHSTH CXEMHO-MO/IEITBHBIC CPEACTBA TSI TPEACTABIICHUSI CYIIECTBEHHBIX
CBA3€H ¥ OTHONICHWH B U3YYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUU PA3HOTO pOJA, BBISBICHHBIX B PAa3IMYHBIX WHGOPMAIMOHHBIX
UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C YU4ETOM aHAM3a UMEIOIIUXCS
MaTepUAIIbHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B ICATCILHOCTh, OIICHUBATh COOTBETCTBUEC PE3YIIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUI ICITCIBHOCTH;

KOOPJIMHUPOBATH U BHITIOJHITH PA0OTY B YCIOBHUSAX PEaTbHOTO, BAPTYATHHOTO
U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AeiiCTBHUS:

BJIa/IETh HABbIKAMU Y4EOHO-HUCCIEI0BATEIbCKON U MPOSKTHOM JESITEIbHOCTH,
HaBbIKAMHU  pa3pelieHus: MnpoOsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATEITLHOMY TTOMCKY METOJ/IOB PEIICHUS MTPAKTUISCKUX 3a71a4, TPUMEHECHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh Pa3IUYHBIC BUABI JICATCILHOCTH I10 ITOJYYCHUIO HOBOTO
3HAHWS, €ro HMHTEPIpETAi, NPEoOpa3oBaHUI0O M MPUMEHEHUIO B YYeOHBIX
CUTYaIlUsX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX M COIMATLHBIX MTPOCKTOB;

dbopMUpOBaTh HAYUHBIN TUN MBILIUICHUS, BIaIeTh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU TTOHATUSIMHU U METO/IAMH;
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CTaBUTh # (OPMYIUPOBATh COOCTBEHHBIC 3a7aull B 0Opa30BaTEIbHOM
JESITENLHOCTH U )KU3HEHHBIX CUTYAIHsIX;

BBISIBJISITh TIPUYMHHO-CIIEACTBEHHBIC CBSI3M W aKTyaJdU3WpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEeLeHUs], HAaXOAUTh apIrYMEHTHI /i1l J0Ka3aTesIbCTBA CBOMX
YTBEPKJICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ peHICHUS 3a7adyd  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIIUsSIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISTh IEJICHANPABICHHBIN MOUCK TEepeHoca CPEICTB M CIOCO00B
JeMCcTBUA B TPO(PECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IMO3HABATENbHYIO U TMPAKTHUYECKYIO OOJacTH
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJEH, MpEJIaraTh OPUTHHAIBHBIE TOJIXOJbI U pEIIeHUs,
CTaBUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nHdopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHMOpMAINH (TEKCTEe Y4EOHOTO
nocoOus, Hay4YHO-TIONMYJISPHOW JUTepaType, OHOJOTHYECKHX CJIOBapsAX W
CIpaBOYHHMKAX, KOMITBPIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIU3UPOBAThH
MHGOPMAIUIO PAa3IUYHBIX BUJOB U (DOPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ JI0OCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

dbopMynupOBaTH 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMABI MPHU MOUCKE H
otOope Omonornyeckor MHGOpMAIH, HEOOXOIUMOU ISl BBHITIOJTHEHHUS YISOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
IIOUCKOBBIX CUCTEM,;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMy  TMpeACTaBICHUS
Ononornyeckor HHPpopManuu (CXemsl, rpauKH, IUarpaMMbl, TAOJULbI, PUCYHKHU U
Jpyroe);

UCIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore C
OMOJOrMYecKod HMH(pOpMalUe: TPUMEHATh XUMHUYECKUE, (QU3NYecKue u
MaTeMaTU4YeCKue 3HAKU W CHUMBOJBI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HaTJISAHOCTH;

BIAJIeTh ~ HABBIKAMH  pAaclO3HAaBaHUS W 3amUThl  HWH(OpManuy,
nHGOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OgilaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH /1€ CTBUAMM:

1) obOmeHue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JTIMCKYCCHUHU MO CYIIECTBY OOCYXJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJICHHS OTHOCUTENHHO BBLINOJHEHHS TpeuiaraeMoun
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3a/1a4d, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3ULUNA JPYTUX YYACTHHKOB
Jyanora Wid JUCKYCCHUH);

pacro3HaBaTh HeBepOalibHbIE CpEeACTBAa OOIIEHHUS, IMOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHUTYaIlHi,
YMETh CMSIT4aTh KOH(IJIUKTHI U BECTU MEPETOBOPHIL;

BJIAJICTh PA3IMYHBIMHU CIIOCOOAMU OOIIEHUS W B3aUMOJICUCTBHUS, TTOHUMATh
HAMEPEHUS IPYTUX JTIOJCH, TPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOSCETHUKY
U B KOPpeKTHOU hopme GOopMyITHpOBaTh CBOU BO3PAXKEHUS,

pPa3BEPHYTO U JIOTMYHO H3J1araTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMeCTHas eI TeJbHOCTb:

MIOHUMATh U KCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHUAYaJIbHOU
paboThI MPU PELICHUH OMOJIOrMYECKON MPo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a49H;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEWUCTBUM C Y4€TOM OOLIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YjieHa KOJUICKTHUBA;

NPUHUMATh [I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JCUCTBUA 110 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmpenensiTh pojid ¢ Y4E€TOM MHEHUM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO yYaCTHUKA KOMaH/IbI B OOIIHI
PE3YNbTAT O pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TIPOEKTHI, OIEHHBATh UJEU C TO3UIUUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE TOBEJCHHUE B PA3ITUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIMATUBHBIM.

OBJjajieHNe YHUBEPCAJIbHBIMY PeryJATHBHbIMU J1eHCTBUSIMU:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISIBICHUS TpoOJIeM U HUX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX;

BHIOMpATh HA OCHOBE OHOJOTWYECKUX 3HAHUU IIEJIEBHIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JACHCTBHSAX M MOCTYIKax MO OTHOWIEHUIO K KUBOW MPHUPOJIE,
CBOEMY 3JIOPOBBIO U 3/IOPOBBIO0 OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYUIECTBIIAThH [MO3HABATEIbHYIO JIESITEIIbHOCTh, BBISIBISTH
npoOsieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a7auld B 00pa30BaTEIbHOM
NESATeTbHOCTU U )KU3HEHHBIX CUTYyAIUsX;

CaMOCTOSATEITLHO COCTABIISITH TIJIAH PEIICHUSI TPOOIEMBI C YIETOM UMEIOIITIXCS
PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEMN 1 MPEOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMK{ y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHUI;

JIeJIaTh OCO3HAHHBIN BEIOOP, apTYMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh NPUOOPETEHHBIN OMBIT;
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CrocoO0CTBOBaTh (DOPMUPOBAHHIO W MPOSBICHHUIO INMHPOKOW H3PYIUIMH B
pasHBIX 00]aCTAX 3HAHHM, IOCTOSHHO IIOBBIIIATh CBOM OOpa30BaTEIbHBIA H
KYJbTYPHBIH YPOBCHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYAI[MsIM, BHOCHTH KOPPEKTHUBBI B JEATCIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YILTATOB IIEIISIM;

BIQJICTh  HABbIKAMHM  I[O3HABATEIBHONH  pedieKCMM  KaK  OCO3HaHUs
COBEpIIaeMBIX JCHCTBUHA M MBICIUTEIBHBIX IPOIECCOB, HX pE3YyJIbTATOB H
OCHOBAHHH, HCIOJH30BATh MPHEMBI pPe(ICKCHH [Is OLEHKH CUTyallMH, BbIOOpa
BEPHOTO PEIICHHST,

yMETh OIICHWBaTh PUCKH W CBOECBPEMEHHO NPUHMMATH PELICHHS [0 HX
CHIXKCHUIO;

OPUHUMATh MOTHBBI M apryMEHTBI JPYTHX @PH aHajdu3¢ pe3yIbTaToB
JeSITEIbHOCTH;

3) npuHsATHE CeOs1 U APYIrUX:

IPUHUMATD CeOsI, TOHUMasi CBOM HEJOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBI JPYTUX [PH aHajdu3e pe3yIbTaToB
JeSITEIIbHOCTH;

IPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha ONIMOKH;

pa3BHBATh CIIOCOOHOCTH TIOHUMATh MHUP C IO3HIIUHU IPYTOT0 YEIOBEKA.
NNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHUS COJEp)KaHUS Y4YEeOHOro mpeaMera
«buonorus» Ha yruyOnEHHOM YpOBHE OpPHEHTHPOBAaHBI Ha oOOecredeHne
npopunbHOro  oO0ydueHus  oOywarommxcsa  Ouomormu. OHM  BKIIIOYAIOT:
cnenuduyueckue A OMOIOTUH HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUM 110
OCBOCHUIO, MHTEPIPETAIIMU U MPEoOpa30BaHUIO 3HAHUH, BHUJBI JACSITEILHOCTH TIO
MOJyYEHUIO HOBBIX 3HAaHWW M WX MPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a TaKXKe B
peasIbHBIX JKU3HEHHBIX cuTyauusx. [IpenMeTHble pe3ynbTaThl MPEACTaBICHbI IO
rojam U3y4eHHUsl.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce TOJKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MecTe€ U poJid OWOJIOTMM B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  pEIIeHHH MOpodJieM  PalHOHAIBHOTO
IPUPOJIONIONB30BaHMS, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BIAJICHUE CHCTEMOW OHOJOTMYECKMX 3HAHWW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralouue OUOJOrMYecKre TEPMHUHBI M TOHATUS (PKU3Hb, KIIETKa,
OpraHu3M, MeTadoJu3M, TOMEOCTa3, CaMOPEryJSAlUs, CaMOBOCIPOU3BEJICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT M Pa3BUTHE), OMOIOTUYECKUE TEOPUHU
(knerouynas teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XpoMocoMHast TeOpHs

HacienctBeHHoct T. Moprana), yuenuss (H. W. BaBumoBa — o 1neHTpax
noMHOFOPRRA KA1 IPOUEREONK ICHUS KYJIBbTYPHBIX PACTECHUM ), 3aKOHBI (€TMHO0Opa3usl
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OTOMKOB MEPBOT0 TOKOJEHHs, PACIIEIUIEHUS, YUCTOThl TaMeT, HE3aBUCHMOTO
HacienoBanus [. MeHzens, TOMOJOTHYECKHX PSAJOB B  HACJICACTBEHHOM
u3smeHunBocty H. U. BaBunosa), mpuHuunbl (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMU HAy4yHOT'O TIIO3HAHHUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
Ha0JII0/IeHNEe, SKCIIEPUMEHT);

YMEHHUE BBIIEISATH CYIIECTBEHHbIE MPU3HAKK: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHUCJE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CHCTEM
OpraHOB pAaCTEHU#, >KMBOTHBIX, YENOBEKa, TMPOIECCOB KHUIHEACITEIbHOCTH,
POTEKAIONINX B OPTaHU3MaX PACTCHHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
IIPOIIECCOB: OOMEHa BelIeCcTB (MeTa0oJIM3M), MPEeBpaIlleHUs] YHEPTUH, OpOKEHUS,
aBTOTPO(HOIO U reTepoTPpOPHOro TUMOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeTOoreHe3a, sMOpUOreHesa, MoCTIMOPUOHAIIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYAaTbHOTO  pPa3BUTUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMO/JICHCTBUSI T€HOB, T€TEPO3UCaA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHaBJIMBATh B3aUMOCBS3H MEXJy OpPraHOMJAMH KJIETKH U HX
GYHKIUSAMHA, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEW W WX (PYHKIUSAMU, MEXKITY
OpraHamMl W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX M YEJIOBEKa U WX
(GYHKIMSAMH, MEXKIYy CHCTEMaMH OPraHOB M HMX (QYHKIHMSIMH, MEXIY >STarnaMu
oOMeHa BElIEeCTB, 3TallaMy KJIETOYHOIO IIMKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu >MOPUOHAIBHOTO Pa3BUTHS, T€HOTUNOM U (DEHOTUNOM, (PEHOTUIIOM M
dbakTOopaMu cpeJibl OOUTAHUS;

YMEHHE BBISBISATh OTIMUUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE AapryMEHTHI, OHOJIOTHUYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHUKY JUIS JOKa3aTeJIbCTBAa POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE pelIaTh OMOIOTUISCKUE 3a]]a91, BBISBIISITh IPUIUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJIOTHUYECKUMH MPOLIECCAMU U SIBICHUSAMH, JeNIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TOJyYEHHBIX PE3YyIbTaTOB;

YMEHHME BBINOIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE pabOThl, COOMIOAATH
npaBuiia Mpu paboTe ¢ y4eOHbIM U 1a0OPaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPSITh HX OKCIECPUMEHTAIBHBIMU
cpenctBamMu, (GOpMYIHPYS 1€Jb KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJTYyYCHHBIC
pe3yabTaThl U IeTaTh BHIBOJIBL;

YMEHHE Y4YacCTBOBaTh B y4eOHO-HCCIICIOBATEIBCKONW paboTe MO OMOJIOTHH,
AKOJIOTUM U MEJIUIUHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATh  TMONYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKUX
KOH(hEepEeHIUSX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUM B
00J1acTH OMOJIOTUU ¥ MEAUIIMHBI (KIIOHUPOBaHUE, MCKYCCTBEHHOE OTUIOJJOTBOPEHUE,
HaNpaBJIEeHHOE W3MEHEHHE TeHOMA U CO3JIaHNE TPAHCTEHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oyaymiel mpodeccuoHaIbHOU
NESATeTLHOCTU B 00J1acTU OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJILCKOTO XO35IMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIIyOJISITh MTO3HABATEIbHbBIN
WHTEpPEC, HAMIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJOJIKEHNE OMOJOTHYECKOro 00pa3oBaHUS B  OpraHU3AIMSAX CPEJIHErO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOeHUsI yueOHOro mpeamera «buonorus» B 11
Ks1acce TOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, B TO3HAHUHM 3aKOHOB MPHUPOJABl M PELICHHH SKOJIOTMYECKHX
npoOJieM 4YeloBEeYecTBa, a TakKe€ B PEHICHWH BOIPOCOB PAIIMOHAIBLHOIO
IPUPOJIONIOJIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIEHHUS K MPUPOJIE,
0OIIECTBY, YEIIOBEKY, O BKJIAJC POCCHMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpasl BKJIIOYAET
OTIpENICNICHNs] W TOHWMAaHWE CYIIHOCTH OCHOBOIIOJIATAIONMINX OWOIOTHYECKHIX
TEPMUHOB M TOHATUN (BUI, JKOcHCTema, Ouocdepa), OMOJIOTHUYECKUE TEOPUHU
(aBosrorinonHas Teopus Y. JlapBuHa, CUHTETUYECKAs TEOPHS IBOJIOLMH), YUEHUS
(A. H. CeepuoBa — 0 nyTax M HamnpaBlieHUsX 3Bosironuu, B.J. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus Jkx. Xapaum m B. Baiiabepra,
3apoabiieBoro cxoxacrea K. M. boapa), npasuna (munumyma HO. JIubuxa,
AKOJIOTMYECKON MUpaMUIIbl SHEPruM), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJIaJIecTh ~ OCHOBHBIMM  METOJaMH  HAYYHOTO  TO3HaHUS,
UCIIOIb3YEMbIMU B OMOJIOTUYECKUX MCCIICOBAHUSAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucaHue, W3MEpeHHE, HAONIOJCHHUE, DKCIICPUMEHT), CIOCO0aMH BBISIBICHUS M
OILICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIJICATh CYIIECTBEHHbIE TMPHU3HAKW: BHUJIOB, OHOTEOIEHO30B,
KOCUCTEM U Ouocdephl, CTAOMIUZUPYIOMIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpPA, aJUIOMATPUIECKOTO U CUMITATPUIECKOTO BUA000pa30BaHUs,
BIMSHUS ~ JBIDKYIIMX ~ CWJI  DBOJIIOIMM  Ha  TeHO(MOHJ  MOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAMpPaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXKIY MPOIECCaMU HBOJIOIHUH,
JBIDKYITUMA CUJIaMH aHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3JUYHBIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATh  OTJIWYUTENIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHMs, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB ~ AKOCHUCTEM, B3aWMOCBA3€Hd OpPraHM3MOB B  COOOIIECTBAx,
AHTPOITOr€HHBIX U3MEHEHHUM B 3KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME aAPTYMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO M CUMBOJMKY JUIsSl JIOKA3aTeJbCTBA POJICTBA OPraHMU3MOB Pa3HBIX

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.
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CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpelibl OOUTaHNUs, €IUHCTBA
YeIIOBEUYECKNX pac, HEOOXOIMMOCTH COXpPAaHEHUS MHOTOOOpa3usi BHIOB U
HKOCHUCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIIOBEUECTBA;

YMEHHUE pelIaTh OMOJIOTHYECKUE 3a/]a4l, BBISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEXTy UCCIICTyeMbIMH OMOJIOTHYECKUMU TIPOIIECCAaMH U SBIICHUSMH, JeTIaTh
BBIBOJIbI ¥ TIPOTHO3HI HA OCHOBAHHH TOJTYUYE€HHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpHbIE M NPAaKTHYECKHUE padoOThl, COOII0NAThH
npaBujia Mpy padboTe ¢ Y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIHLHBIMU
cpeacTBamMu, (QOpMYyIUpPYs LeJdb HCCIEIOBAHMS, AHATU3UPOBATH IOJYYCHHBIC
PE3yNbTATHI U IETIATh BHIBOBL;

yYMEHHE Yy4YacTBOBAaTh B YUEOHO-HCCIIENOBATEIbCKOW paboTe 1o OHOJIOTHH,
DKOJIOTMM W MEIUIIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPENCTaBISATH  TOJYYECHHBbIE  pe3ydbTaThl  HAa  YUYCHUYECKUX
KOH(EpEeHITHAX;

YMEHUE OILEHUBATh TUTIOTE3bl U TEOPHH O MPOMCXOXKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUUMHAX, MOCIEACTBHUIX M CIOCO0aX MPEeIOTBpPAIICHHUS
rJI00aJIbHBIX U3MEHEHUI B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayulied MpodeccuoHalIbHOU
JeSITENFHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTHH, TPUPOOTIOIb30BAHMS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEJIbCKOIO XO3SICTBa, MHUIIEBON
IPOMBIIIUICHHOCTH, YTIyOJSTh TO3HABAaTENbHBIA HMHTEpEC, HAMpaBICHHBIN Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOIHKEHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHHU3AIUAX CPETHETO MPodhecCHOHATHHOTO U
BBICIIIETO 00pa30BaHMSI.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ugposbie
Ne i/l — pa3it Beero Kountpoasnsbie | [IlpakTnueckue f:é p;l;p oBAT eJ)IbHLI e
padoTbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBble cuCTEMBI M MX U3yYEHUE 2
3 buosorus kieTku 2 0.5
4 XuMH4YecKasi OpraHu3anus KIETKN 10 1
5 Crpoenue v QyHKIMH KICTKH 8 2
6 OOMeH BelleCTB U MPEBpaIlleHUe YHEPTUH B 9 1
KIICTKE
7 H'aCJ'ICI[CTBeHHaﬂ nH(popManus U peaau3anus 9 05
e B KJICTKE
8 JKHU3HEHHBIN UK KIETKU 6 1
9 CtpoeHnue 1 QyHKIIMH OpraHU3MOB 17 15
10 Pa3MHOXEHHE U pa3BUTHE OPTAaHNU3MOB 8 15
11 I'eHeTnka — Hayka O HACJIEICTBEHHOCTH U 2 05
M3MEHYMBOCTU OPTaHHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['eHeTnka yemoBeka 3 0.5
15 Cenekiysi OpraHu3MOB 4 1
16 buorexHonorust u cuHTeTHYECKast OMOIOTUsI 4
17 PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

01.09.25 09:45 (MSK)
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11 KIIACC

KoJsinvecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m HanmeHoBaHMe pa3aejioB H TeM Kontponbisre | TpakTieckue (uudposbie)
NMPOrpaMMmblI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypeb
1 3apoxIeHNe U Pa3BUTHE IBOIIOIIMOHHBIX 4
IpeCTaBICHUN B OUOJIOTHH
2 MHUKpPOIBOIOIHSA U €€ PE3YJIbTAThI 14 2
3 Maxpo3BOIIONIHS U €€ Pe3yIIbTaThl 6
4 [TpoucxoxaeHne U pa3BUTHE )KU3HU Ha 3eMiie 15 1.5
5 [Tporcx ok ICHUE YET0BEKa — aHTPOIIOTCHE3 10 1
DKOIIOTusl — HayKa O B3aMMOOTHOIICHHSX
6 OpPTaHHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>KaloIien cpeaoi
7 Opranusmsl 1 cpefa 0OUTaHUs 9 1.5
8 DKOJIOTHsI BUJIOB M IO YJISIITUI 9 0.5
9 DKOJIOrus COO0IIECTB. DKOIOrNYECKIE 12 05
CHCTEMBI
10 buocdepa — rimodabHas IKOCHCTEMA 6
11 UenoBek M OKpysKaromias cpefa 6
12 Pe3epBHOE BpeMsi 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
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HOYPOYHOE IVTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoapipie | Tpakrueckue fll3y'-[eHI/Iﬂ gﬁ[()l)aI;OBaTeJIbeIe
padoThI padoThI pecypebi
1 buonorus kak KOMIUIEKCHAs HAyKa M KaK 9acTh 1
COBPEMEHHOTO O0IIECTBA
2 JKuBble cuCTEMBI U UX CBOWCTBA. Y pOBHEBAs 1
OpraHM3aIMs JKUBBIX CUCTEM
3 VcTopust OTKPBITHS U M3Y4EHUS KIICTKH. 1
Knerounas Teopus
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuueckas padora «M3yuenue
4 METOJIOB KJIETOUHOU OMooruu 1
(xpomarorpadusi, a5ekTpodopes,
muddepeHnranbHoe EHTPUGYTUpOBaHUE,
IT11P)»
5 XUMHUYECKUH COCTaB KIETKH. MUHepanbHbIe 1 05
BEIIECTBA KJIETKU, MX OMOJIOrHYecKas polib '
Opranuyeckue BelIeCTBa KIETKH — OeJKH.
5 JlaboparopHast pabora «OOHapyx)eHHEe OETKOB 1
C TIOMOIIBIO0 KAUEeCTBEHHBIX PEAKIIHITY.
CsoiicTBa, kinaccudukanus 1 QyHKIIUU OEIKOB
7 OpraHnyecKue BeIeCTBa KIETKH — YTIIEBOJIbI 1
8 Oprannyeckue BelecTBa KIETKH — JIUIUIbI 1 0.5
Hyxnennossie kucnotsl. JIHK nu PHK.
9 JlabopaTtopnas pabora «lccnenoBanue 1
HYKJIEMHOBBIX KUCIJIOT, BBIZICIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
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10

Crpoenue u Gpynkiuu ATD. Ipyrue
Hykieozuarpudocharsl (HTD)

11

CexBennpoBanue JIHK. Meroasl reHOMUKH,
TPAHCKPUIITOMHUKHU, TPOTCOMUKH

12

MeTo/1bI CTPYKTYPHOUN OUOJIOTHH

0.5

13

Tune! k1eTOK. HpOKapI/IOTI/I‘leCKaH KIJIICTKa

14

CTpoeHne 3yKapuOTHYECKOU KIETKH.
[TpakTtuyeckas padora «3yueHue cBoicTB
KJIETOUYHOW MeMOpaHbI»

15

[ToBepXHOCTHBIN anmnapaT KJIETKH

16

OnHOoMeMOpaHHbIE OPraHOUAbI KJIETKH.
[IpakTuueckas padora «M3ydyeHue 1BUKECHUS
LIATOIUIA3MBbI B PACTUTEIIBHBIX KJIETKaX»

17

IIonmyaBTOHOMHBIE OPraHOUIBI KIIETKHU:
MUTOXOHJPUH, TUTacTubl. JlabopaTopHas
pabora «VccnenoBaHue ma3Monusa u
JIeIIa3MOJIM3a B PACTUTEIIbHBIX KIETKAX)

0.5

18

HeMeM6p AHHBIC OpraHON bl KJICTKHU

19

Crtpoenue v QyHKITUHU sIpa

0.5

20

CpaBHUTENbHASI XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas pabora «3ydenune
CTPOCHHUS KJIETOK PA3JIMYHBIX OPTaHU3MOBY

0.5

21

ACCHUMWJISIIIAS Y TUCCUMMUJISIITHSI — JIBE
CTOpoHBI MeTabonu3mMa. Turmbsl oOMeHa
BemecTB. JlaboparopHas pabora «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMUIIa3bl U KaTalla3bl)»

22

DepMEeHTaTUBHBIM XapaKTep peaKinii
KJIeTOUHOro MeTabonu3ma. JlaboparopHas
pabora «/3y4deHue hepMEHTATUBHOTO
paclieruieHus epoKcuia BOIOpoaa B

PACTUTCIIBHBIX U JKMBOTHBIX KJICTKAX»

JOKYMEHT TOAMMCAH 3JTEKTPOHHOW MOAMACBIO
rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE

YYPEXXAEHVE MTMMHA3MS N2 426 NETPOABOPLIOBOIO PAOHA
CAHKT-METEPBYPTA UMEHWU NEPOAA COBETCKOI'O COHO3A I'.A.

KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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23 benku-akTUBaTOPBI U OENKU-UHTUOUTOPHI 1 0.5
24 ABTOTpO(HBINA TUIT OOMEHA BEIIECTB 1
®dortocunTe3. Xemocuntes. JlaboparopHas
25 pabora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3A 1 0.5
U XEMOCHHTE3a»
AHarpobHbIe Opranu3Mbl. Buabl OpokeHus.
26 JlaboparopHast pabora «CpaBHEHHUE TPOIIECCOB 1
OpO’KEHUS U JIBIXaHUSD)
97 AdpoOHBIE OpraHU3MBbI. DTaIIbI 1
HHEPTETHYECKOro 0OMeHa
OHeprust MeMOpPaHHOTO IPaIUEHTA IPOTOHOB.
28 Cunte3 AT®: pabora nporonHoit ATD- 1
CUHTA3bI
29 Peakiiuu MaTpUYHOTO CHHTE3a 1 0.5
30 Tpanckpunuus — marpuusslii cuaTe3 PHK 1
31 Tpancsiyst u e€ 3Tarbl 1
32 Konuposanne amunokucnot. Pois pubocom B 1
OouocuHTese Oenka
33 Opranunzanus reHoMa y IpOKapHoT U 3YKapuoT 1
34 MonekynspHble MEXaHU3MbI HIKCITPECCUU TE€HOB 1
Y 9YKapHuoT
Bupychel — BHeks1eTOUHbIE POPMBI KU3HU U
35 obnuratHele mapa3uThl. [IpakTrueckas pabota 1
«Co3nanue Mozenu Bupyca» BupycHsie
3a00JIeBaHUs YeJIOBEeKa, )KUBOTHBIX, PACTEHUN
36 HaxoTeXHOJIOrMY B OMOJIOTHHA 1 MEIULIHE 1
37 JKM3HEHHBIN LUKII KIETKH 1
38 Marpuunslii cunre3 JTHK 1
Xpomocomsl. JTaboparopras pabora
39 «M3yueHne XpoMoCcOM Ha FOTOBBIX 1 0.5
MHKpOIIpEapaTax»

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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40 JleneHue KJIeTKH — MHUTO3 1
Tunel knerok. KapuokuHes n IUTOKUHES.
JlaboparopHas pabora «Habnronenue Muros3a B
41 KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX 1
MUKpoIpenaparax)» .Perynsauus u3HeHHOro
IIUKJIA KJIETOK
42 OpraHnusM Kak €IMHOE 11eJ10e 1
43 Txanu pacTeHUH. iIa6opaT0[3Haﬂ paborta 1
«M3yueHne TKaHel pacTeHUi»
44 TxaHu )KMUBOTHBIX U YesioBeka. JJaboparopHas 1 05
pabota «/3ydeHue TkaHel JKUBOTHBIX)
Opransl. CucreMsl opraHos. JlabopaTopHas
45 pabora «/3yueHue opraHoB IIBETKOBOT'O 1
paCTCHHSD
46 Ornopa Tena opraHu3MoB 1 0.5
47 JIBM>KeHHME OpraHu3MOB 1
48 [TuTanue opraHu3MoB 1
49 [TuTaHue MO3BOHOYHBIX )KHBOTHBIX. 1 05
[TumeBapuTenbHasi cCUCTEMA YEIOBEKa
50 JIpIxaHue opraHu3MoB 1 0.5
51 JIpIXaHue 1Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1 0.5
52 TpaHCIOPT BEIIECTB Y OPraHU3MOB 1
53 KposenocHas cucrema mo3BOHOYHbBIX 1
JKUBOTHBIX U YETIOBEKA
54 Brinenenne y opraHu3MoB 1
55 3ammTa y Opranu3MoB 1
56 NmmyHHas cuctemMa yeinoBeKa 1
57 PazapaxuMoCTh M peryJisius y OpraHu3MOB 1
58 ['ymopaiibHas perynauus U SHAOKpUHHAs 1
CUCTEMa KHBOTHBIX U YETIOBEKA
59 DOpMEI PaSMHOKCHHS OPTAHUZMOB et 00 AnUCAH SAEKTLOHHO HOARUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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60

ITonoBoe Pa3SMHOXKXCHHUC

61

Meiios

62

["amerorenes. O6pazoBaHue U pa3BUTHE
HIOJIOBBIX KiIeToK. JlJaboparopHast pabora
«V3ydyeHue cTpOeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpEenapaTax»

63

WNHuBuayanbHOE pa3BUTHE OPTAHU3MOB —
OHTOT'CHE3

64

3axJiajika OpraHoB U TKaHEH U3 3apOJbILIIEBBIX
JMCTKOB

65

Poct u pa3BuTHe )xuBOTHBIX. JlTaboparopHast
pabota «BpIsBIeHHE TPU3HAKOB CXO/ICTBA
3apOJBIIIEN TO3BOHOYHBIX )KUBOTHBIX»

66

PazMHOXeHHE U pa3BUTHE PACTEHUM.
JlaGoparopnas pabota «CTpoeHHne OpraHoB
Pa3MHOKEHUS BBICIIUX PAaCTCHHUID

67

Hctopus cTaHOBIEHUS U Pa3BUTUS T€HETUKU
KaK HayKH

68

OCHOBHBIE ITOHATHSI U CUMBOJILI T€HETHUKH.
JlabopaTtopHas pabora «JIpo3oduna kak
00BEKT TCHETHYECKUX HUCCIICIOBAHMIT

69

3aKOHOMEPHOCTH HacJIeI0BaHHS TPU3HAKOB.
MonorubpuaHoe cKpeluBaHue.
[IpakTuueckas padora "M3yueHue pe3yibTaToB
MOHOTHOPHIHOTO CKPEITUBAHUS Y
apo3oduie”

70

HI/ITOJ'IOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO
CKPCIIUMBAHUA

71

Amnanuzupyroiee ckpenmpanue. Hemonxnoe
JIOMUHUPOBAHHUE

72

JlurubpuiHOe CKpeIBaHUEIO

1 0.5

L{xTOIOrMUYeCKHE OCHOBBI JUTHOPHIHOTO

JOKYMEHT TMOAMMNC

H 3NEKTPOHHOW MOAMMCBIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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ckpeuuBanus. [Ipaktuueckas pabora
«M3ydenue pe3yabTaToB TUTUOPUIHOTO
CKpELIMBAaHUS y APO30(UIbI

73 CreruieHHOE HacJIeI0BaHKE MPU3HAKOB 1
74 XpOMOCOMHasI TEOPHUsI HACIEACTBEHHOCTH 1 0.5
75 ['eneruka nona 1 0.5
76 I'eHorum Kak 1eI0CcTHASA CUCTEMA 1
77 I'eHeTMYECKUI KOHTPOJIb PA3BUTHSI PACTEHUN, 1
’KMBOTHBIX U Y€JIOBEKa
78 N3MeHunBOCTH TPU3HAKOB. Bk 1 05
M3MEHYMBOCTHU
79 MonudukannoHHass ”3MEHYUBOCTh 1
BapuauuvoHHBIN psia U BapUaLlMOHHAs KPUBAsl.
JlabopaTtopHas pabora «lccnenoBanue
80 3aKOHOMEpHOCTEeH MOAN(PUKALIMOHHOM 1
u3MeHuuBocTu. [locTpoeHnne BapralinoHHOI 0
psAlla ¥ BapUallMOHHOW KPHUBOW»
81 ['eHoTHIMUECKast K3BMEHYNUBOCTb. 1
Komb6uHaTtuBHast U3MEHUHUBOCTb
MyrtanroHHast U3MEHUUBOCTb.
3aKOHOMEPHOCTH MYTAallMOHHOTO Mpolecca.
82 OnureHeTnka v snureHomuka lIpakrnueckas 1
pabora «Mytanuu y npo30¢ sl (Ha TOTOBBIX
MHUKpOIpenaparax)»
83 ['enernka yenoBeka. [Ipaktuueckas padora 1
«CocTaBiieHUE U aHAIU3 POJIOCTOBHON
84 MeTtoabl Me TUITMHCKON TeHETHKHA 1
3HaueHUe METUIIMHCKON T€HETUKHU B
85 MPEIOTBPAIICHUH U JICUEHUU T€HETUYECKUX 1

3a00/IeBaHUH YeJIoBEKA

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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OcHoBHbBIE TIOHATHS celekiuu. JlabopaTopHas
86 pabora «/3y4eHrne COPTOB KYJIbTYPHBIX 1
pacTeHH U TIOPOJI JOMAITHUX KHBOTHBIX)
MeTo/bI CeNEKITMOHHON paOOTHI.
87 JlabGopaTopHas pabora «3ydeHue MeTo10B 1 0.5
CCIICKIIUU PaCTCHUI»
JlOCTIKEHHSI CENIEKIIUU PACTCHUH U
88 #uBOTHBIX. [IpakTnyeckas padora «IIpuBuBka 1
pacTeHu»
89 CoxpaHeHHe, U3yUeHHE U HCIIOb30BaHHE 1 05
TCHETHYECKUX PECYPCOB
buorexHonorus kak Hayka u OTpaciib
90 npousBozcTBa. [IpakTudeckas padora 1
«M3yueHnne 00beKTOB OMOTEXHOIOT I
91 OCHOBHBIE HAIIPABJIEHUS] CAHTETUYECKOM 1 05
ouonoruu
92 XpoMOCOMHasl ¥ TeHHAsl HH)KEHEPHs 1
93 MemuimHackre OUOTEXHOIOT T 1
94 PesepBHBII ypoK. HOBTgpeHHe, o0o0rieHue, 1 05
CHCTEMATH3allUs 3HAHHMA
95 Peseps 1 0.5
96 Peseps 1
97 Peseps 1
98 Peseps 1 0.5
99 Peseps 1
100 | Peseps 1
101 | Pesepn 1
102 | Peseps 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 135
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11 KIIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢pposbIe
n/n Tema ypoxka Beero KonTtposbubie | [IpakTuyeckue fll3yqennﬂ :)lﬁ[()l:ll;OBaTe.]Ibele
padoThbI padoThI pecypebl
1 OpomononHas Teopus Y. lapsuna 1
2 JIBr>Kylye CHIIbI SBOIIOLIMU BUIOB 110 Y. 1
JlapBuHy
3 Boprba 3a cymectBoBaHme, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOp
DopMHUPOBAHNE CUHTETUYECKON TEOPUHU
4 sBomtonud. [lomynsuust — snemMeHTapHast 1
€IMHUIIA YBOJIOLIUU
5 DTansl SBONIOIMOHHOIO IIpoIecca: 1
MHUKPOIBOJIOIUS M MAKPOIBOJIOLIUS
3aKoH reHeTuYeckoro paBHosecus Jx. Xapau,
6 B. BaiinGepra. Jlaboparopnas padota 1
«BbIsIBICHHE N3MEHUHNBOCTH Y 0COOEH OJTHOTO
BUJIA»
7 DneMeHTapHbIe (PAKTOPHI YBOIIOIMHU 1 0.5
5 D¢ dexr ocHoBaTens. D ekt OyTBUIOUHOTO 1
TOpJIBIIIKA
9 Murpanuu. N300 nomyIsiui: 1
reorpadguyeckas, OuoJoruueckas
10 EctecTBeHHbII 0TOOP — HaIpaBIISIFOIINMA 1
(bakTop IBOIIOLUU
11 [TomoBoit oT6Op 1
[Tprcoco0IeHHOCTh OPraHU3MOB KaK
19 pe3yapTaT MUKposBostonuu. JlabopaTopHas 1
pabota «3yuenue apomop}o3oB u
HﬂﬂoaHaHTaHHH y paCTeHHH 1 )ICH]ZSI{#’I]Z{'I)??IUAI IVICAR JJIERT PUHI’IUI\/‘I HOANVCBRO
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[Tpumeps! IpUCTIOCOOICHUH Y OPraHU3MOB:
Mopdonoruueckre, GU3noIOrnIecKue,

13 OMOXMMHMUECKHUE, TOBEICHUECKHE. 1 05
JlaGoparophas pabota «IIpucnocoGienus
OpPraHN3MOB U MX OTHOCUTEIbHAS
11e7IECO00PA3HOCThY
Bun, ero kpurepuu u CTpykrypa.

14 JlabopaTtopHas pab6ora «CpaBHEHHE BHUIOB 110 1 0.5
MOP(OTOrMYECKOMY KPUTEPHUIO»

15 Crpyxtypa Buja. BunooOpa3oBanue kak 1 05
pe3ynbTaT MUKPO3BOJIIOLIUN

16 CBs3b MUKPOIBOJIIOIIUM M 3TTHIEMHUOTIOT I 1

17 Makpossomronus. [laneontonornyeckue 1
METO/IbI U3Y4YEHUS 3BOJIIOLUU

18 buoreorpaguyeckne MeTobl U3y4EHUS 1
HBOJIIOLIMH
OMOpHOIOrUYeCcKHe U CPaBHUTEIbHO-

19 MOP(OTOruYECKIEe METO/Ibl H3yUCHUS 1
HBOJIOIIH
MonekynsapHO-TeHEeTHUECKUE, OMOXUMUYECKHE

20 Y MaTeMaTU4YEeCKUE METOAbI U3yUeHUs 1
HBOJIIOLMH

21 OO0mre 3aKOHOMEPHOCTH IBOJIOIAN 1

29 AnantuBHas panuanus. HepaBHOMepHOCTD 1
TEMITOB 3BOJIOIHA

23 Hay4Hble THIIOTE3bI MPOUCX 0K ICHUS KUZHU 1
Ha 3eMiie

24 JloHay4HBIE IPEICTABICHUS O 3aPOKICHUN 1
KHU3HU

25 OcHOBHBIE 3Tallbl HEOPraHMYECKON 3BOJIOLUU 1

26 ['unoTte3sl 3ap 0K ACHUS YKU3HH 1

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK)
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27

HcTopus 3eMiin u METO/IbI €€ U3yUCHHUSI.
JlaboparopHas pabora «/3ydeHue u onvucaHue 1
HCKOIAeMbIX OCTaTKOB JIPEBHUX OPTraHU3MOBY

28

HauanbHbie 3Tanbl OpraHMn4ecKor 3BOJTIOLUH .

DBOJIOIHS DYKapHOT

29

OCHOBHBIE 3TaIlbl BOIIOIUHN PACTUTEIBLHOTO
mupa. [Ipaktuaeckas pabora «3ydyenue
0COOEHHOCTEW CTPOCHUS PaCTEeHUN Pa3HbBIX

OTICIIOB»

0.5

30

OCHOBHBIE Tanbl BOJIFOIIUH )KUBOTHOTO MUPA 1

31

OBomonus )kUBOTHBIX. [IpakTuueckas padora
«M3ydenne 0coOOCHHOCTEH CTPOCHHS 1

ITIO3BOHOYHBIX KMUBOTHBIX)

32

PazButue xxu3Hu Ha 3eMIie Mo Apam U

MIEPHOIAM

0.5

33

MaccoBslie BbIMHUPAaHUA — SKOJOTMYCCKUC

KPHU3UCHI MPOLLIOTO

34

CoBpeMEHHBII 3KOTOrMYECKUNA KPU3HC, ET0

0COOEHHOCTH

0.5

35

COBpeMeHHafl CUCTEMA OPraHU4YCCKOIro

IIpounjIoro

36

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI

OpraHu3MoB

37

AHTpOMoOJIOrusi — HayKa O YeJIOBeKe 1

38

PasButHe npeacraBieHnil 0 NIPOUCX 0K ICHUH
4eJI0BeKa. MecTo 4enoBeka B CUCTEME
opranuueckoro Mupa. Jlaboparopnas padora 1
«M3ydeHnne ocOOCHHOCTEH CTPOSHHSI CKeleTa
YEJIOBEKA, CBSI3aHHBIX C NMPSAMOX0XKICHUEM

39

JIBM>KylMe CHIIbl aHTPONOr€He3a

40

CooTtHolieHre OMOIOTHUYECKUX U COLMAJIBHBIX

(hakTOpPOB B aHTPOIIOTCHE3E

AR FHACK KD
104rvicoro

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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41 OCHOBHBIE CTa/IMH AHTPOIIOT'eHE3a 1

42 [TaneoreneTuka u najeoreHOMHKa 1 0.5

43 DBOJIONHS] COBPEMEHHOT'0 YEJIOBEKA 1
Yenoeueckue packl. [Ipaktuyeckas padora

44 «M3ydeHne SKOTOTMUeCKUX afanTaui 1
Ye0BeKa»

45 MexauCIUIIMHAPHBIC METO/IbI AHTPOIOJIOTHH 1

46 3apoXKICHKUE B Pa3BUTHE DKOJIIOTHH 1
Mertonpb! skonoruu. Jlaboparopnas pabora

47 «M3ydeHne MEeTOI0B IKOJIOTHIECKUX 1
MCCIIETOBaHHID)

48 3HaueHUE KOJOTUICCKUX 3HAHUU ISt 1 05
genoBeKka. JKonoruueckue GakTopbl '
Abuotnueckue daktopsl. CBET Kak

49 skonoruyeckuit pakrop. JlaboparopHas 1
pabota «BpIsiBII€HUE TPUCTIOCOOICHUN
OPTaHM3MOB K BIIMSIHUIO CBETa»

Abunorndeckue gakTopsl. TemmepaTtypa Kak

50 skonorudeckuii pakrop. JlaboparopHas 1
pabota «BbIsBICHHE IPUCTIOCOOICHUI
OPTaHMU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

Abunornyeckue GpakTopsl. BnaxHoCTh Kak

51 sKoJIornueckuit pakrop. JlaboparopHas 1 05
pabora « AHATOMHYECKHUE OCOOEHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS»

52 Cpenpl 0OUTaHUS OPTraHU3MOB. 1
buonornyeckue puTmMel

53 JKuzHeHnHble pOopMbI OPraHU3MOB 1

54 buotnyeckue dakTopsl 1 0.5
3HayeHne OMOTUUECKUX B3aUMOIEHCTBUN IS

55 CYIIECTBOBAHMS OPTAHU3MOB B CpEJIie 1 0.5
oburanus JOKYMEHT NOANUCAH 3NEKTPOHHOM MOANUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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56 DKOJIOrMYECKHUE XapaKTEPUCTUKH MON YIISILIUU 1 0.5
OCHOBHBIE TTOKA3aTeIN IO YJISIIIHHN:

57 YUCJIEHHOCTh, IIJIOTHOCTh, BO3pacTHAs U 1
MOJIOBAs CTPYKTYpa
OCHOBHBIE MOKA3aTeH OIS :

58 POXIaeMOCTh, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MHT'PAILIUU

59 DKONOrHYecKas CTPYKTYpa MOMYIISIIIAH 1

60 JIMHaMuKa MOMYISIINAY U €€ peryisnus 1

61 KpuBbie pocTa 4MCICHHOCTH MOMYIISLUU. 1
KpuBbie BBDKHBAHHSI
Dkonoruyeckas Humia Buaa. Jlaboparopuas

62 pabota «IIpucmocobneHnst ceMsiH pacTeHUH K 1
paccesieHUIO»

63 But kak cucTema monyJssiui 1

64 3aKOHOMEPHOCTH MOBEJACHUS U MUTPAITUi 1
KMBOTHBIX

65 Co00111eCcTBO OpraHu3MOB — OHOIEHO3 1

66 DKocUCTEMA KaK OTKPBITasl CUCTEMA 1

67 KpyroBopor BeIecTs 1 MOTOK SHEPTUH B 1
IKOCHCTEME

68 OcCHOBHBIE OKa3aTEIN YKOCUCTEMBI 1 0.5

69 DKOJIOrMYECKHEe TTUPAMUIBI 1

70 W3meHeHus coo0IecTB — CYKIIECCHH 1

71 [TpuponHbie SKOCUCTEMBI. DKOCHUCTEMEBI 03€p U 1
peK. DKOCHCTEMBI MOPEH M OKEaHOB

79 [Tpuponusie OKOCHCTEMBL. DKOCHUCTEMBI TYHJIP, 1
JICCOB, CTEIICH, TYCTHIHb

73 AHTpONOreHHbIE YKOCUCTEMBI 1

74 Ypboskocucremsl. [IpakTrueckas pabota 1
«M3y4eHwne u onrcanue ypooIKOCHUCTCMBI o

HAORYMERT TIOANTWCAR IJTER TPORROVT TIOATNTVCBRJ

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK)
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3aKOHOMepHOCTI/I (bOpMHpOBaHI/I}I OCHOBHBIX

~ B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX !
MexaHu3Mbl BO3EHUCTBYS 3arPsI3HEHUN

76 pa3HBIX THIIOB HA CyOOPTaHU3MEHHOM, 1
OpPTraHHW3MEHHOM, MMOMYJISIUOHHOM U
KOCHCTEMHOM YPOBHSIX

77 buochepa — obmernmanerapras obonouka 1
3emn

78 Yuenue B. W. Bepuaackoro o 6uocdepe 1

79 3aKOHOMEPHOCTH CYIIECTBOBaHMS Orochepbl 1

80 KpyroBopoThI BEIIecTB U OMOr€OXHMHUYECKUE 1 05
LUKJIBI

81 3onanpHOCTH OMochepbl. OCHOBHBIE OHOMBI 1
CYIIH

82 YcroitunBocTs Onocheps 1

83 DKOJIOTMYECKHUE KPUZHUCHI U UX MPUIHHBI 1
BosneiicTBue uenoseka Ha 6uochepy.

84 AHTpONIOreHHOE BO3/ICHCTBUE HA 1
paCTUTENIbHBIN M Y)KUBOTHBIA MUP

85 OxpaHa IpUPOJIbI 1

86 OCHOBHBIE PUHITUIIBI YCTOMYHUBOTO PA3BUTHS 1
YeJIOBEUECTBA U TIPUPO,IBI
ParmonansHo€ MpUpOAOIOIb30BAHUE U

87 COXpaHEeHUe OMOIOTHYECKOro Pa3HO00pasust 1
3emun

88 O6006menue mo Teme «MUKpPOIBOIIOIHUS U €€ 1
pe3yabTaThD)

89 O606meHue o reme «IIpoucxoxnenue u 1
pa3BUTHE )KU3HU HA 3emIie»

90 O606mmenue no Teme «IIpoucxoxnenue 1

YCJIOBCKa — aHTPOITIOICHE3»

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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91 O6o0011eHne o TeMe «KOoIO0rus — HayKa O 1
B3aUMOOTHOIICHHSIX OPraHU3MOB)

92 O6o00menune no reme «Oprauu3msl U cpea 1
oOHUTaHUS

93 O606H.[€HIEC o TeMe «DKOJIOTHSI BUJIOB H 1
TOMYJISIA I

94 O6006menue mo teme «buochepa — 1
riio0anbHast KOCUCTEMAY

95 Peseps 1

96 Peseps 1

97 Peseps 1

98 Pesepn 1

99 Peseps 1

100 Peseps 1

101 Peseps 1

102 Peseps 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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MMPOBEPSIEMBIE HA EI'D 11O BUOJIOT'A TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBLHOM
ITPOI'PAMMBI CPEJTHETO OBIIIET'O OBPA3OBAHMUSI

Kon IIpoBepsiemble TpeGoBaHNsl K MPeJIMETHBIM pPe3yJ1bTaTaM 0CBOCHHS
NPOBEPAEMOr0 | OCHOBHOI 00pa30BaTe/IbHOM NIPOrpPaMMBbI CpeIHero o01ero
TpeOOBaHMS 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHMH O MECTE W POJIM OHOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYyYHON KapTHHBI MHUpA, B MO3HAHUM 3aKOHOB IPHUPOJIBI U
PELICHUH >KU3HEHHO BAXKHBIX COLMAIBHO-3TUYECKUX, YKOHOMUYECKHX,
HKOJIOTMYECKUX MpOOJIeM 4YelIOBEYECTBA, & TAKXKE B PELICHUM BOIPOCOB
PalMOHATIBLHOTO MPHUPOIOIIONB30BaHMS, B (POPMUPOBAHHM IIEHHOCTHOTO
OTHOILIEHUSI K MPHUPOJE, OOLIECTBY, YEJIOBEKY; O BKIJIaJileé POCCUMCKUX U
3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTUU

Bianenue cucremoit 3HaHn 00 OCHOBHBIX METOJaX HAYYHOTO IMO3HAHMS,
UCMOJb3yeMbIX B OMOJIOrMYECKHX HCCIETOBAaHMSIX >KUBBIX OOBEKTOB U
9KOCHUCTeM  (ONHCaHWEe, UW3MEpeHHe, NpOBeJEeHUE  HaOIIOACHUN);
crioco0aMu BBISIBJICHUSI U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.
YMeHue BBIIBUTaThb THUIIOTE3bI, MPOBEPATH HMX OJKCIEPUMEHTAIBHBIMU
cpeacTtBaMu, (QOpPMYIHpYs LeNb  HUCCIEIOBAHUSA, AHATU3UPOBATH
MIOJTy4YEHHBIE PE3YyJIbTaThl U JI€JaTh BHIBOJBIL.

BbisiBeHHE  3aBUCUMOCTM  MEXAY  HCCICAYEMBIMH  BEIMYHMHAMU,
00BbsICHEHHE TONYYEHHBIX PE3yJibTaTOB M (POPMYyIMpPOBaHHE BHIBOJOB C
HCIIOJIB30BAaHUEM HAY4YHBIX IOHITHM, TEOPUI U 3aKOHOB

YMeHue BlafeTh CUCTEMON OMOJIOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIOJIAraroIiye OMOJIOrMYECKUE TEPMUHBI M MOHITUS (KU3Hb, KIIETKA,
TKaHb, OpTaH, OPraHK3M, BUJI, TOMYJIALUS, YKOCUCTeMa, OMOIIeH03, bruocdepa;
MeTaboIM3M, TOMEOCTa3, KICTOYHbI WMMYHUTET, OWOCHHTE3 Oelka,
OMOTONMMEPBI, JTMCKPETHOCTh, CAMOPETYIISIIHS, CaMOBOCIIPOU3BE/ICHHUE,
HACJIeJICTBEHHOCTh, N3MEHUYHBOCTb, JHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);
Ouonoruueckue Teopun: kiaerounas reopus T. llIBanna, M. [llneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro wummynurera II. Opmux, W.N.
MeuHnKOBa, XpOMOCOMHAs TEOpHS HAacIeACTBEHHOCTH T. MopraHa, 3akoH
3apoabiieBoro cxojictsa K. bapa, sBomonmonnas teopust Y. JlapsuHa,
CUHTETHYECKAsh TEOpHUs 3BOJIIOLMH, Teopusi aHTpornorenesa Y. [lapBuHa;
teopust onoreoneno3a B.H. Cykauéra; yuenue H.W. BaBuioBa o nentpax
3 MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX pacTeHui, yuenue A.H.
CeBeprioBa 0 MTyTAX U HaNpaBICHUSIX »J3BoIOLMH, yueHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (eIMHOO0Opa3usi MOTOMKOB MEPBOr0 IMOKOJECHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HACJIeNOBaHUsA Ipus3HakoB [. Mennens;
CLEIUIEHHOI0 HACJIEI0BaHUs MPU3HAKOB U HAPYIICHMS CLEIUICHUS T'€HOB
T. MopraHa; roMOJIOTHYECKUX PSJAOB B HACJIEICTBEHHOW M3MEHUYMBOCTU
H.U. BaBunogsa; renernyeckoro pasuosecus k. Xapau u B. Baiin6epra;
3apoapieBoro cxojactea K. bapa; ouorenerndeckuii 3akon . ['ekkens,
®. Mrostepa);

MPUHLUIIBI (UUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npaBuia (MuauMyMma 1O. JIlubGuxa, IKOJTOTHYECKOW MUPAMHIBI YKCET,

[IOKYMEHT NOAMMCAH 3/EKTPOHHETOMACEI K SHEPTHH);
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runore3bl  (koanepsatHoii A.M. OmapuHa, nepBuuHOro OynboHa JIK.
Xomnneitna, mukpochep C. Pokca, pudo3uma T. Uek)

YMmeHue peliaTb MOHUCKOBLIC OMOJIOTUYCCKHE 3a4a4yu, BbIABIIATH
MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIAY HCCICOYCMbIMU OMOJIOrMYEeCKMMHU
O6’BCKTaMI/I, mpoueccaMm M SBJICHUAMU, OCJIaTb BBIBOJABI W IIPOrHO3bBI HaA
4 OCHOBAHUU IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATb T'CHOTUIIMYCCKHUEC CXCEMbI CKPCIIUMBAHHA I Pa3HbBIX TUIIOB
HacCJICA0BaHWsA IIPHU3HAKOB Yy OpPraHu3MoOB, COCTABJIATH CXEMbI IICPEHOCA
BCHICCTB U SHCPTUH B SKOCUCTECMAX (LIGHI/I IIUTaHWA, ITMIICBBIC CeTI/I)

YMeHHne ycTaHaBIMBaTh B3aUMOCBSI3U MEXKYy CTPOCHHEM U (PYHKIMSMU:
OpPraHoOMJIOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMu U CUCTEMaMHU OPraHoOB y
pacTeHUi, XKMUBOTHBIX M YEJIOBEKA, MEXIY JTamlaMu OOMEHa BEIIECTB;
JTanaMu KJIETOYHOrO IIUKJIA U KU3HEHHBIX UKJIOB OPTaHU3MOB; dTallaMU
SMOpPUOHATIFHOTO Pa3BUTHS; TE€HOTHUIOM MU (EHOTUIIOM, (EHOTUIIOM H
(dakropaMu cpelnbl OOMTAHHS, TPOIECCAMH SBOJIOIUH; ABMKYIIUMHU
CUJIaMHA AHTPOMNOreHe3a; KOMIOHEHTAMHM pa3JIMYHBIX OKOCHCTEM H
MIPUCTIIOCOOJICHUSMU K HUM OPTaHU3MOB

YMeHue BhIIENATh CYIIECTBEHHbIE TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPHOT U IYKApUOT; OJHOKJIETOYHBIX U
MHOT'OKJICTOUYHBIX OpPraHW3MOB, BHUOB, OHMOr€OLIEHO30B, JKOCHUCTEM U
ounocdeprl; CTPOCHUSI OPTAHOB M CHCTEM OPraHOB PACTCHHM, )KUBOTHBIX,
YeJIOBEKa; MPOLECCOB KU3HEAEATEIbHOCTH, IPOTEKAIOIINX B OpraHu3Max
pacTeHuii, KUBOTHBIX U YEJIOBEKa; OMOJOrMYECKHX MPOIECCOB: oOMeHa
BeuiecTB  (MerabonusMm), HH(POpMALMM M MPEBpPALICHUS HHEPTUH,
OpoXeHMs, aBTOTPOPHOrO U TeTepoTPpO(PHOro TUIIOB IHUTAHUS,
6 ¢dorocuHTE3a W XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOreHesa,
SMOpuoOreHe3a,  MOCTAIMOPHUOHAIBHOTO  Pa3BUTHUSA,  Pa3sMHOXKEHUS,
MHAMBUYAIIbHOTO PAa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBUS
IEHOB, reTepo3uca; JNENCTBUN HUCKYCCTBEHHOI'O oroopa,
CTa0MJIM3MPYIOMIETO, JBIKYIIETO W  Pa3phIBAIONIETO €CTECTBEHHOIO
0TOOpa; aUIONaTPUUECKOr0 M CHUMIIATPUUYECKOr0 BHI000pa30BaHMUS;
BIMSHUS JBWOKYIIUX CHJI OBOJIOIMU Ha TeHOQOHJ MOMYJISINH;
MPUCIIOCOOJIGHHOCTH OPraHU3MOB K Cpele OOWTaHUs, YepeIOBaHHS
HalpaBJiICHUN 3BONIOLMU; KPYrOBOPOTA BEILECTB M IIOTOKA HEPruUU B
HKOCUCTEMAX

ChopMHpPOBAaHHOCTb ~YMEHHUS BBIACIATH CYIIECTBCHHBIC IPHU3HAKH
BUPYCOB, KJIETOK TMPOKAPHUOT M OYKAPHOT; OJHOKJICTOYHBIX H
MHOT'OKJICTOYHBIX OPIaHW3MOB, BHJIOB, OHOI'COI[CHO30B M 3KOCHUCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHA BEIIECTB W IMPEBPAINCHHUS JHEPIUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 W JHEPreTHYeCKOro oOMeHa,
7 XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOAOTBOPCHHS, Pa3BUTUS U
PasMHOKEHHUS, WHAWBHIYallbHOTO Pa3BHTHS OpraHu3Ma (OHTOTreHe3a),
OOphOBI 33 CYILECTBOBAaHUE, ECTECTBEHHOTO OTOOpAa, BUI000pa3OBaHMS,
MPUCIIOCOOIGHHOCTH ~ OpPraHU3MOB K Cpele  OOWTaHHS, BIUSHHS
KOMITOHCHTOB J2KOCHUCTEM, AaHTPOIIOI'CHHBIX U3MEHEHUH B DKOCHUCTEMAaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB M IPEBPAIICHUS DHEPTUU B
onochepe

YMeHHe HCIO0Ib30BaTh COOTBCTCTBYIOIIIUEC APTr'yMCHTHI, 6I/IOJ'IOFI/ILICCKYIO
8 TCPMUHOJIOTUIO M CUMBOJIMKY IJId AO0Ka3aTCJIbCTBA POACTBA OPraHM3MOB

[JIOKYMEHT NMOAMUCAH 3NEKTPOHHEIASIRIACLIOUCTEMATUYCCKUX T'PYIII; B3aMMOCBSA3M OPTraHU3MOB H CPCbl
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OOMTaHMsI; €IUHCTBA YEJIOBEYECKMX pac; HEO0OXOIUMOCTH 3T0pPOBOTO
oOpasza >XKM3HHU, COXpaHEHHUs pa3zHOOOpa3Hsi BUAOB M HSKOCHCTEM Kak
YCJIOBUS COCYILIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA

YMeHrne KpPUTHYECKH OIEHHMBAaTh HH(GOPMAIMIO  OHWOJIOTHYECKOTro
COIEpKaHUSA; MHTEPIPETUPOBATh OSTUYECKHE AaCIEKThl COBPEMEHHBIX
9 UCCIIeIOBaHUN B OMOJIOTMHU, METUIIMHE, OMOTEXHOJIOIMH; paccMaTpuBaTh
rJ100a1bHBIE SKOJIOTMUECKHE TPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH 11O
OTHOUIEHHIO K HUM COOCTBEHHYIO ITO3UIIUIO

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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HEPEYEHDB 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EID
IO BUOJIOI'NAN

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHMS

1 buonorus kak Hayka. JKuBble CHCTEMBI M UX U3YYECHHE

CoBpemeHHas OMOIOrUs — KOMIUIEKCHAs HayKa. bruojornyeckue Hayku U u3ydaeMble
uMu  npobsiembl. DyHIaMEHTAIbHbIE, NPUKIATHBIE M IIOMCKOBBIE Hay4YHbIE
UCCIIeI0BaHUs B OMOJIOTUH.

1.1 | 3nauenue Ouonoruu B (QOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOMN
kapTuHbl Mupa. [Ipodeccun, cszanHble ¢ Ouoiorued. 3HaueHHEe OHOIOTMU B
IIPAKTUYECKOM  JESATEIBHOCTH 4YEJIOBEKa: MEIUIUHE, CEIbCKOM  XO3SMCTBE,
IIPOMBILIUIEHHOCTH, OXPAaHE MIPUPOIbI

JKuBbie cucTeMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOWCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHMYECKOIO COCTaBa, AUCKPETHOCTb W LEIOCTHOCTh, CIOXKHOCTh M
YIOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMoopraiu3anus,
CaMOBOCIPOU3BEACHHUE, Pa3IPAXKUMOCTh, ”3BMEHUYUBOCTh, POCT U PA3BUTHE.

YpoBHM OpraHu3alvM >KUBBIX CHUCTEM: MOJEKYISPHBIM, KJIETOUYHBIA, TKAHEBBIM,
OpPTaHU3MEHHBIHN, MOMYJISIIHOHHO-BUI0BOM, YKOCHCTEMHBIN (OHMOT€OIeHOTUYSCKUT),
ouocdepnsiit. [Iporeccsl, mpoucxoasmue B )KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU
»uBOro. JKu3Hp kak opMa CyIiecTBOBaHUSI MAaTEPUH

1.2

Metonel OGuonormyeckoi Hayku. HaOmrogenuwe, u3MepeHHe, SKCIEPUMEHT,
cucremMarusanus, MmeraaHanus. [loHsaTue o 3aBUCUMON U HE3aBUCHMOM NepEeMEHHOM.
[InanupoBanue »skcrnepumenrta. lloctaHoBka u mnpoBepka rumnore3. Hynesas
runore3a. [loHsTHe BBHIOOPKM U €€ AOCTOBEpHOCTh. Pa30poc B OHOIOrHYECKHX
naHHbIX. OLeHKa TOCTOBEPHOCTH MOIYYEHHBIX pe3yiabTaToB. IIpHUMHbBI HCKaXKEHUS
pe3ynbTaToB HKCHepuMeHTa. [IoHsITHE CTaTUCTUYECKOT O TeCTa

1.3

2 Knetka xak Onoyiornueckast CicTeMa

Knerka — cTpyKTypHO-(YHKIMOHaNbHAs €IMHUIA XKUBOro. McTopus OTKpbITHA
kietku. PabGoter P. I'yka, A. JleBenryka. Kiuerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHBIE ONOXKEHUS COBPEMEHHON KIETOYHON TEOPHH.
MeToapl MONEKYISIPHOM U KJIETOYHOW OMOJOTMH: MUKPOCKOMMS, Xpomarorpadus,
37eKTpodope3, METO MEUCHBIX aTOMOB, AU(depeHnnanbHoe HeHTpUpyrupoBaHue,
KYJIbTUBUPOBAHUE KIETOK

2.1

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPaMUKPOIJIEMEHTHI. Bona u eé
pOib Kak pacTBOPUTENsl, peareHTa, y4yacTHE B CTPYKTYpPUPOBAHHUU KIIETKH,
TEIUIOPEryIsiuu. MUHepanbHbIe BElleCcTBa KIETKH, UX Ouonoruyeckas posb. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

Buonornueckue nonumepsl. benku. AMUHOKHUCIOTHBINA cocTaB 0enkoB. CTPYKTYpHI
OenkoBoil MosieKyJbl. [lepBudHas cTpykTypa Oenka, menTuHas CB3b. BropuuHnas,
TpeTU4yHasi, 4YeTBepTUYHas CTpYyKTypbl. JleHarypanusa. CBoiictBa  OelKOB.
2.2 | Knaccudukanus 6enkoB. buonornueckre GyHKIIUU OCITKOB.

VYrneBonpl. MoHOcaxapuapl, AMCAXapUIbl, OIUIOCAXapHUIbl W IOJIHCAXAPUIBL.
OO6muit mmaH CcTpoeHHsT W (PU3UKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
Buonornueckue GyHKIUU YriIeBOIOB.

Jluuner. T'mapodunsHO-TUApOPOOHBIE cBOMcTBA. Kiaccudukamus aUNUIO0B.
Tpurnuuepuasl, Qochonunuasl, BOCKH, cTepounabl. buonormueckue QyHKIMH
munuaoB. OOIIe CBOMCTBa OMOTOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO03aMBIKAHUIO, IO YIIPOHULIAEMOCTb.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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Hyxnennoseie kucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpuanun komruiementapHoctu. [IpaBunmo Yapradda. Crpykrypa
JAHK — nBoiinas crimpans. MectoHaxoxaenue u omonmornueckue ¢pynknuu JJHK.
Buast PHK. ®ynkiuu PHK B kiietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsisu B Monekyine ATO.
buonornyeckue pynkunn AT®. BoccTtaHOBICHHBIC NMEPEHOCYMKH, WX (PYHKIIUU B
knetke. Cexsenuposanue JTHK.

CrpykTypHas Ouonorus: OHOXMMHUYECKHe U OMO(pU3NYECKHE UCCIIEAOBAHMS COCTaBa
U IIPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYJI

Tunsl  KJIETOK:  JyKapuoTudeckas U npokapuoruueckas.  CTpyKTypHO-
GyHKIIMOHAIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTuyeckoil kieTku. Kiierounas creHka Oakrepuil u apxeil.
OCOOCHHOCTH CTPOCHHUSI TeTepPOTPOPHONH U aABTOTPOPHONH MHPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib MPOKapuoT B OMOLIEH03aX.

CrpoeHne M (YHKIMOHHUPOBAHHE H>yKapuoTH4YecKoM kieTku. Ilna3maruueckas
MeMmOpana (tutazmanemma). CTpykrypa miazMaTHdeckod memOpanbl. Tpancmopt
BELIECTB Yepe3 IMIa3MaTHUeCKyt0 MeMOpaHy: naccuBHbIN (auddy3us, odbmery€HHas
muddy3us), akTHUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Monynponumaemocts MeMOpanbl. PaboTa HaTpuii-KanueBOro Hacoca. DHJIOLUTO3:
MUHOIUTO3, (aronurto3. Dx3o1uTo3. Kierounas crenka. CTpykrypa u (QyHKIIUU
KJIETOYHOM CTEHKH PacTEeHUM, TpUOOB.

[uronnazma. Llutozons. Llutockener. J{Buxenne qurtomiasmMmel. OpraHonipl KJIETKH.
OnmHomMeMOpaHHbBIE OPTaHOUIBI KIETKH: dHaoma3Matudeckas cetb (DI1C), anmapar
["onb/kK, TU30COMBI, UX CTpOeHHE U (PyHKIMHU. B3anMocBs3b OJHOMEMOpPaHHBIX
OpraHouioB KJIeTku. CTpOeHHE IPaHyIpHOro perukyinyma. CHHTE3 pacTBOPUMBIX
2.3 | Oenkos. CunTte3  KiIeToyHblx  MeMmOpan.  [magkumit  (arpaHynsipHBII)
SHJIOIUIa3MATHIEeCKU peTukyinyM. CekperopHas GyHKUIUS amnmaparta [ oibIKu.
TpancnopT BemiecTB B KieTke. Bakyonu pactutenbHbIX KieTOK. KileTO4yHBINA COK.
Typrop.

[ToryaBTOHOMHBIE OPraHOU/bI KJIIETKU: MUTOXOHJPHH, TIACTU/IBL.

Crpoenue u GpyHKIMHU MUTOXOHAPHH 1 mmactu/. [lepBudHbIe, BTOPHUHBIE U CIIOKHBIE
IUIACTHIBI  (POTOCHHTE3UPYIOIUX  DYKapuUOT.  XJIOPOILIACTBI, XPOMOILUIACTHI,
JIEMKOIUIACTBI BBICIINX PACTECHUM.

HememOpannbie opranougsl kinetkn CrtpoeHne u  (QYHKIMM HEMEMOpaHHBIX
OpPraHou7oB KieTku. Pubocombl. MukpodunamenTsl. MbpleyHble  KIETKH.
Muxkpotpy0Oouku. Kinerounsiit neHTp. CTpoeHue U JBMKEHUE KTYTUKOB U PECHUYEK.
MuxkpoTtpyOouku 1uToruiasmsl. L{eHTpuons.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapuoIasMma, SAPBIIIKH, WX CTPOCHUE H
¢yHkuuu. SnepHblii  OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE pacHoNOXKEHUE
XpoMocoM B HHTep(hazHOM sijipe. benku XpoMaTuHa — TUCTOHBL.

Knerounsle BxiatoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JyKapuoT
(pacTuTeIBHOM, JKUBOTHOM, TPUOHON)

AccuMminusT U JAUCCUMUJISIUS — JBE CTOPOHBI MeTaOonm3Mma. Tumbl oOMmeHa
BEIIIECTB: aBTOTPOHBIM W TeTepoTpOdHBIA. YdYacThe KHUCIOpOIa B OOMEHHBIX
npoleccax. JHEepreTuuecKoe o0ecnedeHue KIeTKu: npeppamienrne AT® B 0OMEHHBIX
o4 | TpoLECcCaX. @depMeHTAaTUBHBIA XapakTep peakUuid KIECTOYHOro MeTaboiu3ma.
depMeHTHI, UX CTPOCHHE, CBOMCTBA U MexaHU3M jeiicTBus. Kobepmentsl. OTnnuuns
(bepMEeHTOB OT HEOpraHMYeCKHX KaTalu3aTopoB. benku-akTuBaTopbl U OeNKH-
UHTHOUTOPBL. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMl OT pa3TUYHBIX

(axTopoB:
NOKYMEHT MOAMUCAH 3JIEKTPOHHOM MNMOANNCBHIO
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IlepBuuHbIl CcHHTE3 OpraHuyeckux BewecTs B Kietke. dorocuntes. Poib
XJIOpOIUTacTOB B mporecce (orocunre3a. CBetoBas u TeMHOBas  (asbl.
[IpoaykTtuBHOCTh (hoTOCHMHTE3a. BnusHue pa3inyHbix (AaKTOPOB Ha CKOPOCTh
dorocunrtesa. 3HaueHue HOTOCUHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPU(PHUIHPYIOIIHE
OakTepuu, >KeIe300aKTepuu, CepoOaKTepuu, BOAOPOIHBIE OakTepwu. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Bumsl Opoxkenus. [IpomykTel OpoxeHHS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH M BO30YIUTENH OONIE3HEH.

AdpOoOHBIE OPraHU3MBI. DTalbl JHEPTeTUYECKOro 0OMeHa. [1oroToBUTEeNbHBIIA dTal.
['mukonu3 — 6ECKUCTOPOAHOE PACIICTIICHUE TITFOKO3BI.

buonornyeckoe OkucIeHHE, WIM KIETOYHOE JbIXaHue. Poilb MUTOXOHIpUil B
nporeccax Ouonorudeckoro okucieHus. lluknmueckue peaknuu. OKUCIUTETHHOES
dbochopunupoBanue. [IpeumyiectBa a’poOHOr0 MyTH OOMEHa BEIIECTB IMEpe]
aHa’poOHBIM. D (PEKTUBHOCTH DHEPTETUUECKOr0 OOMEHa

Peakuuu wmaTtpuyHoro cuHrtesa. IIpUHIMI KOMIUIEMEHTAapHOCTH B peEaKIUAX
MaTpUYHOT'O0 CHMHTe3a. Peanusaius HaciencTBeHHOW uHpopmanuu. ['eHeTnueckuit
Koz, ero cpoicrBa. Tpanckpunuusa — wmarpuudblii cuHTe3 PHK. IlpunHnmmnsr
TPAHCKPUIILKUU: KOMIJIEMEHTApPHOCTh, AHTHUIApPaIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnaumss 1 e€ osranbl. Yuactue TpancnopTHeix PHK B OumocuHTe3e Oenka.
VYcnoBust O6uocunteza Oenka. KoaupoBanue amuHokuciaor. Pomb pubGocom B
OuocuHTe3€e OemKa.

Opranuzanysi reHoMa y IpOKapuoT M JYKapHOT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuotr. ['mnoreza omepona (®. XKakoO, XK. Mano). Perymsauus oOMeHHBIX
IIPOLIECCOB B KiIeTKe. KieTouHbIi roMeocTas.

Bupycbl — Heknerounble (OpMbl KH3HU U OOIUraTHble mnapasuTbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeproharos.

BupycHpie 3a0oneBanusi 4enoBeka, XHBOTHBIX, pactreHuit. CIIMJ], COVID-19,
COLlMaIbHbIE M METUIIMHCKHE TPOOJIEMBI

2.5

Knerounslit nukin, ero nepuosl u perynsaus. Marepdaza u muto3. OcobeHHOCTH
IpoIeccoB, MpoTekaroumx B wuHTepdaze. [loaroroBka KIETKH K JEJEHUIO.
[Ipecunrernyeckuii (MOCTMUTOTHYECKUN), CUHTETUYECKH U TMOCTCHHTETHUYECKUN
(MPeMUTOTUYECKUI) TIEPHOBI UHTEP(DA3HI.

Marpuunbiii  cunre3 JHK — pemmukanus. [lpunnuner permukanuun  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPALJIEIbHOCTb.
26 Mexanusm permmkauun JJTHK. Xpomocombl. Ctpoenue xpomocoM. Temomeps u

TeJIoMepaza. XPOMOCOMHBIA HabOp KJIETKM — KapuoTun. JIUImIonmaHeldi U
rarionHelii  Habopbl  XpomocoMm. ['omonorumuneie XxpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — Muto3. CTauu MUTO3a U MPOUCXOASAIINE B HUX MPOLECCHL. THUIIBI
muto3a. Kapuoknues u nurokunes. buonorundeckoe 3HaueHne murosa. Perymsanus
MHUTOTHYECKOTO IIMKJIA KIeTKU. [IporpaMmmupyemas kiieTouHasi TuOenpb — aromnTos.

QD yHKIIMOHAJIbHAS] TCHOMUKA

3 Opranusm Kak OMOJIOTHYECKasi CUCTEMA

OpHOKIIETOYHbIE, KOJTOHHAIbHbIE, MHOT'OKJIETOYHbIE OPTaHU3Mbl U MHOTI'OTKAHEBBIE
OpPraHU3MBI.

3.1 | ®opmbI pa3MHOXKEHHS OPTaHU3MOB: Oecriooe (BKIIF0UYasi BEreTaTHBHOE) U MOJIOBOE.
Bugpr Gecronoro pa3MHOXKEHHs: ITOYKOBAaHHWE, CIOPYJSANMS, (parMeHTaIus,

nokyMeHT noanucAY S ABARBARHSAnucHIo
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[TonoBoe pasmuoxkenue. IlomoBele kneTku, uinu ramersl. Melo3. Craaun meiosa.
[ToBenenue xpomocoMm B Menose. Kpoccunrosep. buonmornueckuii cMbIci Meiio3a u
II0JIOBOT'O IIpouecca. Melo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPTraHU3MOB.
[TpenzaponeimieBoe pasButue. l'ameroreHe3 y KHUBOTHBIX. I[lonoBblE Kene3bl.
OO6pa3oBanue M pa3BUTHE MOJNOBBIX KiIeTok. CriepmaroreHe3 u ooreHe3. Ctpoenue
HOJOBBIX KJIeTOK. OmIof0TBOpeHHE U SMOPHOHAIBHOE Ppa3BUTHE JKUBOTHBIX.
CriocoOblI OMI10/1I0TBOPEHUS: HapYKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBunyanbHoe pasBuTHe OpraHu3MoB (oHToreHe3). Craaum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). [pobnenue. Tunsl npobiaeHus. OcobeHHOCTH
JIpoOJIeHHs] MIIEKONUTAIOUIMX. 3apobllIeBble JIMCTKH (racTpyiasaius). 3akiajaka
OpraHOB M TKaHEW W3 3apOABIIIEBBIX JIMCTKOB. B3auMHOE BIMSHME 4YacTeu
Pa3BUBAIOIIETOCS 3apoibiiia (AMOpHUOHATIbHAS WHIYKIIHS ). 3aKaKa TUIaHa CTPOSHUS
JKUBOTHOIO KakK pe3yJbTaT MEPApXUYECKUX B3aUMOACHCTBHUI TI'eHOB. BnusHne Ha
IMOPHOHAIBHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pa3Burtue xuBoTHbIX. [locTamMOproHanbHbIl niepuon. [IpsiMoe u Hempsimoe
pasButHe. PaszButue ¢ Meramopo3oM y OECHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. buonornyeckoe 3Hau€HUE MPSAMOrO U HENPSIMOIO pa3BUTHUS, HUX
pacrnpocTpaHeHue B npupozae. Tumsl pocta KUBOTHBIX. DaKTOPBI PETYISALUN pOcTa
AKHUBOTHBIX M 4enoBeka. CTaauu MOCTIMOPHOHAIBHOIO PA3BUTUS Yy KMBOTHBIX U
yenoBeka. [leprno/ipl OHTOreHe3a uenoBeKa.

PasmHoxxenne u pazsutue pacreHuil. ['ameroput u cnopodur. Meiio3 B KHU3HEHHOM
nukIie pacteHuid. OOpa3zoBaHue CIop B mporecce Mero3a. ['ameTorenes y pacTeHui.
OmnogoTBOpeHHE M pPa3BUTHE  PACTUTENBHBIX  OpPraHu3MoB.  [[BoitHOe
OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpa3oBaHME M DPAa3BUTHUE CEMEHHU.
MexaHHU3MBbI PETYISIIUN OHTOT€HEe3a Y PaCTeHUI U )KUBOTHBIX

Uctopust ctaHoBIEHHS U Pa3BUTUSI TEHETUKU Kak Hayku. OCHOBHBIE T€HETUUYECKUE
MNOHATUA UM  CUMBOJIBL. [ 'OMOJOrMYHBIE  XPOMOCOMBI,  aJJieJbHbIE  T'EHBI,
3.2 | anbTepHATUBHBIC MPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN MpPU3HAK, TOMO3HUTOTA,
TeTepO3UroTa, YUCTas JTUHUS, THOpHUIBI, TeHOTHN, (peHorurn. OCHOBHBIE METOIBI
TE€HETUKH: THOPUI0TIOrHUECKHUM, IUTOJIOTHYECKHM, MOJIEKYJISIPHO-TE€HETUYECKUI

Monorubpunnoe ckpeuruBanue. [lepBriii 3akoH MeHenss — 3aKOH €IMHO00pas3Hs
TUOpHUIOB TIepBOTO MokojeHus. [IpaBuno nomuHupoBaHus. Bropoii 3akoH MeHenst
— 3aKOH paclIerJIeHUs] MPU3HAKOB. [luTonormyeckre OCHOBBI MOHOTHOPHIHOTO
ckpenuBanus. [ unoresa 4ucTOTH ramMer.

AHanuzupytoiiee ckpeniuBaHue. IIpoMexyTouHblld XapakTep HacJeJOBaHMUS.
Pacuiennenue npu3HaKkoB MpU HETIOJTHOM JOMUHUPOBAHUHU.

Jurubpuanoe ckpeuBaHue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO
HacJeI0BaHMs MPU3HAKOB. [[UTONOrnYecKkne 0CHOBBI TUTHOPHUTHOTO CKPEIIHBAHUS.
3.3 CueruieHHOe HacneaoBaHue mnpu3HakoB. Paborer T. Moprana. CrermieHHOe
HaCJeI0BaHKUE I€HOB, HAPYILIEHUE CLEIJICHUS MEXy reHaMu. XpOMOCOMHaAs TEOpUS
HACIIEJICTBEHHOCTH.

'enernka mosia. XpPOMOCOMHBI MEXaHU3M OIpPEJCICHUs 1oja. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TEeTEpPOraMeTHbI Mmoj. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CIEMJIEHHBIX C TTOJIOM.
['enorun kak nenoctHasa cucrema. [lneiiorponus — MHOXKECTBEHHOE J€ICTBUE IE€HA.
MHOK€eCTBEHHBIN aJJIEIU3M. Bzaumopeiicteue HEaJUIEJIbHBIX TE€HOB.
Komnnemenrapaocts. Onucras. [lonumepus

BsaumoneiicTBue reHotHna u cpensl npu hopmupoBaHun (GeHoTurna. M3MeHYMBOCTh
3.4 | mpm3HakoB. KauecTBeHHBIE M KOINWYECTBEHHBIC MpPHU3HAKA. BUIBI M3MEHUYMBOCTH:

| HCHACJICICTBCHHAS 11 HACJICACTBCHHA.
[OOKYMEHT TOARMCAH SAEKTPOHHOM FOARMCHIO
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MomudukarmonHas n3MeHYUBOCTb. Polb cpenbl B (hopMupoBaHUY MOAUDUKAIIMOHHOMN
n3MeHunBocTd. HopMa peakiuu npusHaka. BapuanuoHHBIA psi M BapHaLMOHHAS
kpuBast (B. Moranucen). CoiicTBa Moau(pUKAIIMOHHON H3MEHIMBOCTH.
['eHoTunMueckass M3MeHYUBOCTh. (CBOMCTBA I€HOTHUIMYECKOW HM3MEHUMBOCTH. Buubl
TEHOTUIIMYECKOM N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASL.

KomOunaTrBHas M3MEHYMBOCTh. Mei03 1 IMOJIOBOM TPOIIECC — OCHOBA KOMOMHATHBHOM
U3MEHYUBOCTU. Pollb KOMOMHATHBHOM W3MEHUMBOCTH B CO3IaHMU TE€HETUYECKOTO
pa3Ho00pa3us B pezenax 0JJHOro BUA.

MyranyonHasi U3MEHYMBOCTb. BulbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHbIE W WHIAYUUMPOBAaHHBIE MYTalUU. SAepHbIE W LUTOIIA3MATUYECKHUE
mytauuy. CoMaTHyeckue U MoJoBble MyTauuu. 1IpuurHbl BO3HUKHOBEHHS MYTALUi.
MyrareHbl U X BIUSHHE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOIO MpoIecca.
3aKOH TOMOJIOTHYECKUX PSJIOB B HacheacTBeHHOM m3MeHunBoctu (H.M. BaBuios).
BuesinepHast ”3BMEHYMBOCTD U HACJIEICTBEHHOCTD

Kapuotun uenoeka. MexayHapoiHas mporpaMma MUCCIIeI0BaHUs FT€HOMA YEI0BEKa.
Metonsl u3ydeHUS] TEHETUKH UEJIOBEKAa: TEHEaJOorH4ecKHil, OJM3HEIOBHIH,
IUTOT€HETUYECKUI, MONMYISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMEHHOE  OIpeJeieHue T'eHOTUIA: TMOJHOTEHOMHOE  CEKBEHUPOBaHUE,
3.5 | reHorunupoBaHue, B ToM umciae ¢ nomompio [II[P-ananusa. HacnencrBennble
3a0oneBaHus 4YenoBeKa. [ €HHbIe M XpOMOCOMHBIE OOJe3HH 4YenoBeka. boresnu ¢
HACJICJICTBEHHON MPEApPacloOKEHHOCThIO. 3HAYEHHE MEIUIIMHCKONM TE€HETUKH B
MPEIOTBPAIICHNH U JICYEHUH TEeHEeTHYeCKUX 3aboneBaHuii 4eioBeka. CTBOJIOBBIC
KJICTKU

Jomectukanus ¥ cenekuysl. 3apoKICHUE CENEKIMU U JoMecTKaiuu. Yuenue H.M.
BaBuioBa o nieHTpax MpoUCXOXKAECHUS U MHOr0ooOpas3us KyJbTYpHbIX pacTeHuid. Ponb
CEJIEKLIMU B CO3/IaHUU COPTOB PAaCTEHUH M MOPOJ >KUBOTHBIX. COpT, MOpoJa, ITaAMM.
3aKOH rOMOJIOTHYECKUX PSIIOB B HaciIeACTBEHHON n3MeHunBocty H.M. Basunosa, ero
3HA4YEHUE JUIsl CENIEKIIMOHHON paboThI.

Metonbl  ceneKIMOHHONW  paboThl. VICKyCCTBEHHBIH OTOOp: MacCOBBIA U
WHIVBUAYaJIbHBII. Oransl KOMOWHAIIMOHHOMN CEJIEKIINH. HcneiTanue
IPOU3BOAUTENEH 110 TOTOMCTBY. OTOOp 110 FEHOTHUITY ¢ IOMOIIIbIO OLEHKU (peHOTUIIA
MMOTOMCTBA U OTOOP MO FeHOTUNY ¢ Tomombio ananu3a JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ] CEJIeKIIMOHHOW padoThl. PamuanuoHHbIl 1
XUMHUYECKHI MyTareHe3 Kak MCTOYHHUK MYTAIMi y KyJbTYpPHBIX ()OPM OPraHU3MOB.
Hcrnionp3oBaHne reHOMHOTO PEAAKTUPOBAHUS M MeTO10B pekoMOnHaHTHBIX JIHK s
MIOJTyYEHUS] UICXOHOT0 MaTepHualia Ui CEIeKIUH.

[lonyuenne mnomumionnoB. BHyrpuBupoBas ruOpuauzanus. bimskopoacTBeHHOE
CKpellluBaHue, WM WHOpuauHr. HepoacTBeHHOe CKpeliyBaHuE, WM ayTOpUAWHI.
I'ereposuc u ero npuumHbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpummzams.  [Ipeomonenne Oecrionust MEXBHUAOBBIX THOpuUIoB. JlocTikeHHs
CEJICKLIMH PACTEHUI M JKUBOTHBIX

3.6

OOBeKTHI, UCTIONB3yeMble B OMOTEXHOJIOTHH, — KIETOYHBIC U TKAaHEBBIC KYJIbTYpHI,
MHUKPOOPTaHU3MBI,  HMX  XapakTepucTuka.  TpaguuuoHHass  OMOTEXHOJIOIHS:
xJjieborneyexue, IIOJIy4EHHE KHCJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEIINE.
MuxkpoOuonornyeckuii  cuate3. OOBEKTI MUKPOOHMOIOTMYECKUX  TEXHOJOTHH.
3.7 | [IpousBoacTBO OeiKa, aMHHOKHCIIOT U BATAMHHOB. VICKyCCTBEHHOE OITIIOZ0TBOPEHHE.
PexoHCcTpyKIMs SHIEKIETOK U KIOHUPOBaHME >KMBOTHBIX. MeETO TpaHCIUIaHTaLUU
s,IEp KIIETOK.

XpoMOCOMHAss M TEHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H

Jo | KOHCTPDYHUDOBAHUC peKOMbI/IHaHTHbIX AHK ,U,OCTI/DKCHI/IH u TICPCIICKTHBLI
[OOKYMEHT ROARMCAHSAEKTPOHHOM ROARMCHIO
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XpOMOCOMHOﬁ u T€HHOM HHXXCHCPUH. MemunuHcKe OMOTEXHOJIOTHH.
Hcnonp30BaHne CTBOJIOBBIX KIIETOK

4 Cucrema 1 MHOroo0Opa3ue OpraHu4eckoro Mupa

buonoruueckoe paznoodpasue opranuzMoB. CoBpeMeHHasi CUCTEMa OPraHUYECKOI0
mupa. llpuniunsl kinaccupukanuy opraHu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE
IPYMIbI OPTaHNU3MOB.

41 OCOOECHHOCTH CTPOCHMSI M KHU3HEIESATEIbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
' Bakrepun, apxem, OJHOKIETOYHBIE T'PUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYrHe
npotuctbl. KonoHHanbHbIE OpraHu3Mbl. J[BHKEHUE OJHOKIIETOYHBIX OPraHHU3MOB:
amMEOonIHOE, >KT'YTMKOBOE, PECHUYHOE. 3alluTa y OAHOKJIETOYHBIX OPraHU3MOB.
Pa3npa)xuMoCTh y OJTHOKJIETOYHBIX OpraHu3MoB. TakcHuchl

MHoroknerounsle pacteHus. B3anMocBs3b 4acTeil MHOTOKJIETOYHOI'O OpPraHU3Ma.
TkaHu, opraHbl U CUCTEMBI OPTraHOB MHOTOKJIETOYHOIO oprausma. OpraHusM Kak
4.2 | enunoe nenoe. TkaHu pacteHuid. THUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTebHAs,
MOKPOBHAs, MPOBOJMAIIAS,, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIMA U pacTioNoKeHHs TKaHel B OpraHax pacTeHUun

BereraruBHble M reHepaTHUBHBIE OpraHbl pacTeHU. DyHKIUM OPraHOB U CHUCTEM
opranoB. Kapkac pacreHnii. J[BM>KEHME MHOTOKJIETOYHBIX PACTEHMM: TPOIU3MBI U
Hactuu. [lorsomenue BOABI, YIVIEKUCIOrO Ta3a W MHMHEPAIBHBIX BEIIECTB
pacteHusiMu. Jlpixanue pacrenuid. Juddy3us razoB depe3 MOBEPXHOCTh KIETKH.
4.3 | TpaHcropTHble CHCTeMbl pacTeHuil. Bbigenenue y pacrenuit. 3amwura y
MHOroKJIeTOuHbIX pacTeHuil. Kyrukyna. CpencrBa HacCUBHOM U XUMHYECKOH
3amuThl. OUTOHIM B

PasgpaxxuMocTe M perymsuus y OpraHusmoB. Pa3npakumMocTb W peryisuus y
MHOTI'OKJIETOYHBIX pacTeHUi. POCTOBBIE BellecTBa U MX 3HAYCHUE

MHOrokJeTouHble KUBOTHbIE. B3auMOCBSA3b YyacTell MHOI'OKJIETOYHOTO OpraHU3Ma.
TkaHu, OpraHbl U CUCTEMBbl OPraHOB MHOT'OKJIETOYHOrO opranuzma. Opranusm Kax
45 equHoe neioe. I'omeoctas. TkaHU )KUBOTHBIX U YeJIOBEKA. THUIBI )KUBOTHBIX TKAaHEH
SMUTENHUaIbHas, COSAUHHUTEIbHAs, MbIlIeuHas, HepBHas1. OCOOEHHOCTU CTPOCHUS,
GyHKIMI 1 pacnonoKeHHs TKAaHEH B OpraHax )KMBOTHBIX U YEJIOBEKa

Opradbl ¥ CUCTEMBI OPraHOB XMBOTHBIX. (DYHKIMH OPraHOB U CHUCTEM OPTaHOB.
Omnopa tena opraHu3mMoB. CKeneTsl 0OTHOKJIETOYHBIX U MHOI'OKJIETOUHBIX )KMBOTHBIX.
HapyxHbiil 1 BHyTpeHHHH ckeneT. CTpPOCHHUE U TUIIBI COEAMHEHUS KOCTEH.
JIBM>KEHHE  MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanume >kuBoTHbIX. I[luTanue
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaHue >KMBOTHBIX. KokHOe npixanue. JKabepHoe u
JIETOYHOE JbIXaHHueE.

J{pIXaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIOXKHEHUE CTPOCHHUS JIETKUX
II03BOHOYHBIX )KUBOTHBIX. JlbIXaTeJIbHAS CUCTEMA YeJI0BeKa. MeXaHU3M BEHTUIISALUN
NETKUX y NTHUI] U MIIEKOITUTAOIMMX. TPaHCIOPT BEIIECTB Y OPraHU3MOB. TpaHcropt
4.6 | BemiecTB y kUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHocHasi cucrema
IIO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaieHusi. DBOIIOLNOHHbBIE YCI0KHEHUS
CTPOEHHsI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. Bplienenue vy
opraHu3moB. Beigenenne y kuBOTHbIX. CoOKpaTuTenbHble Bakyodu. Oprassl
BblieiIeHHsl. CBA3b IIOJOCTU TelNa C KPOBEHOCHOM U BBIJEIUTENIBHOM CHUCTEMAMHU.
Bolgenenue y mo3BOHOYHBIX >KMBOTHBIX. 3alllUTa Y MHOI'OKJIETOYHBIX KHUBOTHBIX.
[ToxpoBBI U UX TPOU3BOAHBIE.

Pa3gpaxkuMoCTh M peryisanus y OpraHu3MoB. Pa3zapakumMocTb y OJHOKJIETOYHBIX
OopraHu3MoB. TakcHuChl. Pa3apaxuMOCTh U PEryJIsLHs Y MHOTOKIIETOUYHBIX PACTEHUMN.
PocroBrie BCINICCTBA U UX 3HAYCHUC

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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HepBHast cuctema u peduekTopHas peryisuus y MHOTOKJIETOYHBIX KMBOTHBIX.
HepBHast cucrema u €€ OT/enbl. DBOJNIOIUOHHOE YCIOKHEHHE CTPOCHUS HEPBHOMN
CHCTEMBI y )KHBOTHBIX.

Pazpabotka anroputmMoB u mporpamMm it 3ddekTuBHONH (GYHKIMOHATHHOU
AHHOTALUU TeHOMOB, TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB
MHKpPOOPTaHH3MOB, PACTCHNH, JKUBOTHBIX M YEIOBEKa

5 Opranu3sm 4eJoBeKa U €ro 370pOBbE

Oprasbl U CUCTEMbI OpraHoB uejoBeka. OTIenbl TOJIOBHOI'O MO3ra MO3BOHOYHBIX
XKUBOTHBIX. Pednexc u pedrekropHas ayra. be3yclioBHbIE U YCIIOBHBIE PEQIICKCHI.
51 ['ymopanbHas perynsiinusa U SHAOKPUHHAsS CUCTEMa >KMBOTHBIX U 4esoBeka. JKemnessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JleCTBUE TOPMOHOB. B3anMOCBA3b HEPBHOM
U DOHJIOKpUHHOW cucTeM. [wunoramamo-rumnodusapHas cuctema. Peduekc u
pedaekropHas ayra. be3ycioBHbIE B YCIOBHBIC PedICKChI

3amuTa opraHuzMa OT Oone3Hed. MMMmyHHas cuctema denoBeka. KieTouHbId u
TYMOPQJIbHBIA HWMMYHUTET. BpoXaEHHBINA, TPUOOPETEHHBIN crenubuIecKuii
5.2 | ummynurter. Teopuss  KiIoHalbHO-celekTHBHOro  uMmmyHutera  (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBETHI OpraHu3mMoB. Poib
BPOXJAEHHOIO MUMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHMil

KposenocHas cucrema u e€ opranbl. Cep/le, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru

5.3 ..
KpoBooOparienus. Pabora cepana u eé perymsius

Hpixanue denoBeka. Jud¢dys3ust ra3oB depe3 MOBEPXHOCTh KIETKHU. JlpIxaTenpHas
5.4 | cucrema denoBeka. [lpIxarenbHas MOBEPXHOCTb. Perymsauus apixanus. J(prxaTenpHble
00BEMBI

HI/IH_ICBapI/ITeJ'IBHaH CHUCTCMaA 4YCJIOBCKA. OT,I[CJ'IBI MAIICBAPUTCIIBHOI'O TpaKTa.

5.5
HI/IH_ICBapI/ITeJ'IBHBIC KCJIC3bI. BHy’TpI/IHOHOCTHOC W BHYTPHUKIICTOUYHOC IMMHIICBAPCHNUC

ITokpoBel M wux mnpousBojaHble. Opranbl BbleneHus. Ilouku. CrtpoeHue u
5.6 | pynkumonupoBanue HeppoHa. OUIBTpaALUs, CEKPELs U 00paTHOE BCAChIBAHUE KaK
MeXaHH3Mbl pabOThl OPraHoB BbleneHus. OOpa3oBaHNEe MOYH Y YeJIOBEKa

I[BI/I)KGHI/IC YyeJIoBeKa: MbllIeyHas cucrema. CKeJIeTHBIC MbIIIObBI W HX pa60Ta.

> CtpoeHue ¥ TUIIbI COEAMHEHUS KOCTE!
6 Teopus sBomtonuu. Pazsurre xu3Hu Ha 3eMiie
OpomonmonHas teopust Y. [lapsuna. IIpeanocbulku BOZHUKHOBEHUS JIapBUHU3MA.
JKusHb 1 HayuHas nesrenbHOCTh Y. JlapBHHA.
JBmwxymue cuiabsl »BomOIMA BumoB mo Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
6.1 | DA3MHOKEHUS — OPraHM3MOB,  HACNHEICTBEHHAS  M3MEHYHBOCTD, O6oppba 3a

CYLIECTBOBaHME, ECTECTBEHHBII 1 UCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cunrernueckoi Tteopuu sBomonuu (CTDO). HelitpanbHas Tteopus
sBomorui. CoBpeMeHHasl 3BOJIIOLIMOHHAs OMONIOrus. 3HAuYE€HUE 3BOJIFOLIMOHHON
Teopuu B (POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA

[Tomynsiuys kKak aneMeHTapHas eAMHULA 3BOMIOIMH. COBpEMEHHBIE METO/IbI OLIEHKU
TeHETHYECKOT0 Pa3HOo00pa3us M CTPYKTYpHl momyisinuid. M3meneHue reHodonma
HOMYJSIMKA KaK DJJEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHUE. 3aKOH TI'E€HETHYECKOIO
paBHoBecus k. Xapau, B. BaiinGepra.

6.2 | DnemeHTapHble (HaKTOpbI (ABHXKYIIME CHIIBI) SBOMIOLMU. MyTallMOHHBIN Ipoliecc.
KomOunatuBHass u3MeHYMBOCTh. Jlpeiid TeHOB — ciydaiiHble HEHaAIpaBJICHHBIC
U3MEHEeHHs YacToT ajulened B monmymsiuuax. O¢@dekT ocHoBarens. Mwurpanuu.
W3onmsuust  momynsauumii: reorpaduueckas (MpocTpaHCTBEHHAast), OHOIOrHYecKas
(penponyKTHBHAsL).
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EcrectBeHHbIi 0TO0p — HanmpaBisAtomui hakrop 3BoOnHH. POPMBI €CTECTBEHHOTO
or0opa: IBMKYLINHI, CTAOMIN3UPYIOLIN, pa3pbIBatoLIil (Au3pynTUBHBIN). [TogoBoi
oTo0p.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK Pe3ylbTaT MUKPOIBOMIONHH. BO3HUKHOBEHNE
npucnocoOneHuii 'y opraHu3moB. Apomopdo3sl M uauoanantanuu. Ilpumepsr
npucrnocodsieHuit 'y opraHu3moB.  OTHOCHTENBHOCTH  MPUCHOCOOICHHOCTH
OpPTaHU3MOB.

Bun, ero kpurepunm W CTpyKTypa. BupooOpazoBanme Kak — pe3ynbTar
MuKposBomonuu. M3omsuust — kimoueBoil ¢dakrtop BupooOpazoBanud. Ilytu u
crocoObI BU000pa3oBaHus: alionarpuieckoe (reorpadudeckoe), CUMIIATPHUECKOe
(3K0NIOrUYECcKOE), «MTHOBEHHOE» (monurutonAN3anus, TUOpUAM3AIIHS).
JInUTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OHOTOTHYECKOr0 Pa3HOOOpa3Us.

Ponp sBomonMoHHON Oumonoruu B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHHS
O6uopazHooOpazusi. MUKPOIBOMIOMHUS M KOIBOJIOIUS TApPa3UTOB M HMX XO3S5EB.
MexaHu3Mbl GOPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C
HEl

Mertonbl n3ydeHus: MakposBonouuu. [lajgeoHTonorndyeckne MeTOoAbl H3Y4YeHUs
sBosronuu. Ilepexonnsie popmbl M PUIOreHETHUECKUE PSIbl OPraHU3MOB.
buoreorpaguueckue meroasl usydeHus spomonuu. CpaBHeHue ¢Guopbl U (QayHb
MaTepUKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emsn. Bunel-sHaeMukn u
PEITUKTHI.

DOMOpHONIOrHYeCKHEe ¥ CPaBHUTEIHLHO-MOP(OIOTHUECKHE METOAbl  M3yYCHHS
9BOJIOLMH. ['eHeTndyeckne MeXaHU3Mbl HBOJIOLUM OHTOr€He3a U IOSBICHUS
9BOJIIOIMOHHBIX ~ HOBHIECTB.  ['OMOJOrMYHBIE M  aQHAJOTMYHBIE  OPIaHBI.
Pynumenrtapubie OpraHsbl " aTaBU3MBI. MonekynsapHO-TeHEeTHYECKUE,
OMOXMMHMUYECKUE U MaTeMaTHYeCKUEe METOJbl U3ydeHus 3Boitouuu. ['omonornynsle
reHbl. COBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUIIOr€HETHUECKUX J1€PEBbEB.
XPpOMOCOMHBIE MyTaIMU U 3BOJIFOIMS TEHOMOB.

OO0mme 3akoHOMEpPHOCTH (MpaBwia) dBoMIOIKMUA. HeoOpaTUMOCTh  IBOIOLHH.
AnanTtuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BONIOLNUHU

6.3

HaydHple TUnoTe36I MPOUCXOXKACHHS XU3HU Ha 3emiie. AOHOTreHe3 U TaHCIIePMUsL.
JlonayuHble TpeACTaBICHUS O 3apOKIEHUU >KHU3HU (KpeannoHusMm). [wumoresa
MTOCTOSTHHOI'O CaMO3apOKJICHHS KU3HU U €€ onpoBep:keHue onbitamu O. Penu, JI.
Cnamnanuanu, JI. [Tacrepa. [IpoucxosxaeHne )U3HA U aCTPOOHOIOTHS.

OcCHOBHBIE JTambl HEOPTaHWYECKOW dBomronuu. [lnanerapHas (reonoruyeckas)
HBOMIONHUA. XUMUYECKas IBOIOLMS. AOMOTeHHbIN CHHTE3 OPTraHUYECKUX BEIIECTB U3
Heopranmdeckux. Ombir C. Mumiepa u I'. FOpu. OOpa3zoBaHue NOJIMMEPOB W3
moHomepoB. KoaniepBatnast runote3a A.. Onapuna, rumnores3a NepBUYHOTO OyIbOHA
JIx. Xonnelina, reaernyeckas runoresa I'. Mémnepa. Pubosumsl (T. Uek) u rumoresa
«wmpa PHK» V. T'mnGepra. ®opmupoBaHne MemMOpaH ¥ BO3HHUKHOBEHHUE
MPOTOKJIETKH.

Ucropus 3emsm u Meronsl €€ m3ydeHus. lckonmaemble OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ meronpl. OTHOCUTENbHAsE M aOCONIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHONOrMYecKas Kajia: 30Hbl, 3pbl, IEPHUOJBL, FTOXH.

Hauanbnabie »sTanbl opraHmyeckoi 3Bomronuu. llosBieHHME W 3BOMIOLUS IEPBBIX
KJIETOK. OBomouus Merabonu3ma. BO3HMKHOBEHHE TMEPBBIX  SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHaJlor MEPBBIX Ha 3emiie COOOIEeCTB.
Crpomatonutsl. [IpokapuoThl U 3YKapHOTHI.

6.4

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




[Iponcxoxaenne sykapuoT (cumMOuoOreHes). OBOJIOLHMOHHOE TPOUCXOKICHHE
BUpycoB. [lpoucxoxaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HHMKHOBeHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl HBOIIOLNHU BhICIIUX pacTeHuil. OCHOBHBIE apoMOop(03bl PACTEHU.
Beixon pacrennii Ha cymy. [losiBieHHE CIIOPOBBIX PacCTEHUM W 3aBOECBAHUE UMM
cym. CemeHHble pacTeHus. [IpoucxoxaeHne BETKOBbIX PACTCHUH.

OCHOBHBIE 3TaIlbl BONIOIUH KUBOTHOTO MUpPa. OCHOBHBIE apOMOP(HO3bI JKUBOTHBIX.
Bennckas gayna. KemOpuiickuii B3pbIB — OSBICHHE COBPEMEHHBIX THIOB. [lepBbie
XOp/IOBbI€ XKUBOTHBIE. JKU3Hb B BOJIE. DBOMIONUS MMO3BOHOYHBIX. [Ipoucxoxaenue
ambubuii u pentunuid. IIpoucxoxaeHue MIICKONMUTAIONUX W OTUI. [IpuHIHN
KimodeBoro  apomopdoza. OcBoeHue OECHO3BOHOYHBIMH W MMO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3BuTtue xu3HU Ha 3emiie MO 3paM W IepuoAaM: apxeH, MpOoTepOo30i, Majieo30M,
Me3030H, KaiiHo30i. OO0I11ast XapaKTepUCTUKA KJIMMAaTa U Ie0JI0rMYECKUX MPOLIECCOB.
[TosiBiieHHe U paclBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBUS U
BJIMSTHUE Ha ra30BbI COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHMS — OKOJOIMYECKHME KpPHU3UCHI Ipouuioro. IlpuuunHel u
CIIEICTBUSl MacCOBbIX BbIMUpaHMH. COBpEMEHHBIH SKOJIOIMYECKUH KpHU3HC, €ro
0COOEHHOCTH

Paznenst u 3amaum  anTponosiornu. Mertoasl aHTpononoruu. CTaHOBIEHHE
MIPEICTABICHUM O IPOUCXOKIECHUH YenoBeka. COBpEMEHHBIE HAyYHbIE TEOPHHU.
CxoncTBOo uenoBeka C JKMBOTHBIMU. (CHCTEMaTH4eCKOe ITOJIOKEHHE YENIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa € JKMBOTHBIMHU:  CPaBHHUTEIBHO-
Mopdomoruueckue, AMOPHOTIOTUYECKUE, (hbU3MOIOr0-OMOXUMUYECKUE,
noseseHueckre. OTIMUus 4eIoBEeKa OT KUBOTHBIX. IIpsAMoOxoxkneHHe U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuUTHE TOJIOBHOTO MO3ra U BTOPOW CHUTHAIBHOU
CUCTEMBI.

JBuwxymue cunbl ((akTopbl) aHTPOMOreHe3a: OHOJIOrMYecKHe, COLHMAIbHbIE.
CooTtHotrenne OMOIOTHUECKUX U COIMATIBHBIX (DaKTOPOB B aHTPOITOTEHE3E.
OCHOBHBIE CTaJMU AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MPEIKH JIFOAEH.
YenoBek yMenbli, IEPBLIC U3TOTOBICHUS OPYAUN TpyAa. UeloBeK NpAMOXOAAIINAN U
NepBBIA BBIXOA Jtoziel 3a mpeaensl Adpuku. YUenoBek reidaenbs0eprckuil — oOmmii
NPENOK HEaHJAEPTAIbCKOrO 4YEJIOBEKa M 4YelloBeKa pasyMHoro. Yenosek
HEAHJEPTATBCKUI Kak BHUJ JIOAEH XOJOAHOro KinMara. YenoBek pa3yMHBIN
COBPEMEHHOI0 THIa, AEHUCOBCKUN YEJIOBEK, OCBOEHNE KOHTUHEHTOB 3a MpeAeIaMu
Adpuxku.

DBOJIOIUS COBPEMEHHOT'0 YenoBeka. EcTecTBeHHBIN 0TOOp B MOMYJSAIUAX YeTTOBEKA.
MyranuoHHbIi npouecc U nonuMopusM. IlomnynsuonHble BOIHBI, Apeid reHos,
MHUTpanus U «3PQPEKT OCHOBATES» B TOMYJISAIHSIX COBPEMEHHOT'0 YeTI0OBEKA.
Yenoreueckue packl. [TorsTue o pace. bonbmme packr: eBpornieoniHas (eBpa3uiickas),
aBCTpaJIo-HErpouHas (3KBaTOpUaIbHasi), MOHT'OJIOMIHAS (a3UaTCKO-aMEPUKAHCKAs).
Bpemst u mytu paccesieHHsI 4elloBeKa MO IUIaHeTe. EIMHCTBO YeNOBEYECKUX pac.
Hayuynas HecocrosiTensHOCTh pacusMa. [IpucnocoOneHHOCTh YenoBeKa K pa3HbIM
YCIOBUSIM OKpYyXaroleil cpensl. Biusinue reorpaduueckoit cpensl u apeiida reHos
Ha MOP(OJIOTHIO M (PU3HOJIOTHIO YETOBEKa

6.5

7 DKOCHUCTEMBI U TPUCYIIIME UM 3aKOHOMEPHOCTH

Pasnens! u 3agaun sxonoruu. CBs3b 3KOJIOTUU C IPYTUMHU HAYKAMU.
Mertonp! sxonoruu. [ToneBrsie HaOMOAEHHS. DKCIIEPUMEHTHI B 9KOJIOTHH: TPUPOIHBIE

7.1 .
u s1aboparopHble. MoaenupoBaHue B 9KOJI0rMi. MOHUTOPHHI OKPYKAIOIIEH Cpe/bl:

g | JJOKAJIbHbBIN, PCI'HOHAJIbHBIN U TJI00AJIbHBIN
[OOKYMEHT ROARMCAHSAEKTPOHHOM TIOARMCHIO
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Okonornyeckue (pakTopbl M 3aKOHOMEpPHOCTH HX JeiictBusa. Kiaccuduxanums
HKOJIOTHUYECKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHe, aHTponorennsie. O0mue
3aKOHOMEPHOCTH JEHCTBUSA 3Komorudeckux (akropon. [IpaBmio munmmyma (K.
HInpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTr'aHU3MBI.

AbGuotnueckue (akropbl. CBeT Kak dKojormueckuid ¢akrop. JlelicTBue pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTPA Ha OPraHU3MbI. DKOJIOTMUYECKUE TPYIIBI PACTEHUN U
YKUBOTHBIX 10 OTHOIICHUIO K cBeTy. CUTHalbHas poJib cBeTa. GOTONEepuoan3M.
Temmneparypa kak skonoruueckuil gpaxrop. JleiictBue TemnepaTypsl Ha OpraHU3MBbIL.
[ToliknnoTepMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE
OpPTr'aHU3MBI.

Braxxnocts kak axonorndeckuit haktop. [Iprucnocobienus pacTeHui K MOAePKAHUIO
BogHoro Oananca. Kiaccudukamms pacTeHMil 1O  OTHOLIEHHMIO K  BOJE.
[IpucnocobaeHus KUBOTHBIX K M3MEHEHHIO BOHOTO PEKUMA.

Cpenpl oOuTaHUS OpraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsA, IOYBEHHas,
7.2 | rnyOMHHas  IOANIOYBEHHAs,  BHYTpPUOpPraHuW3MeHHas.  DU3MKO-XMMHUYECKHE
0cO0EHHOCTH cpesl 00uTaHus opraHu3mMoB. [IpucnocobaeHust Opranu3MoB K )KU3HU B
pa3HbIX cpeaax.

buonornueckue purmel. Buennue u BHyrpeHHuEe puTMbl. CyTOUYHBIE M TOAUYHBIE
put™bl. [IprcnocoGIeHHOCTh OpPraHW3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBH
KHU3HU.

JKuznennsie ¢opmbr opranu3moB. [lonsrue o xuzHeHHOU ¢(opme. Ku3HEHHBIE
(GopMBI pacTeHUil: JepeBbs, KYCTapHUKHM, KYCTapHHUYKH, MHOTOJIETHHE TPaBBI,
OJHOJIETHUE TpaBbl. JKU3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buornueckue QaxTopsl. Buapl OumoTHUECKHMX B3aUMOJCHCTBUIN: KOHKYpPEHIIHS,
XHUITHUYECTBO, cMMOMO03 U ero Qopmbl. IlapasutusMm, koomeparusi, MyTyaju3M,
KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoO/IecTBUS (TOnMUecKue, popuueckue, padprudeckue). 3HaueHue OMOTUYECKIX
B3aMMOJICHCTBUN Ul CYIECTBOBAHHS OpPraHM3MOB B cpene oburtanus. IlpuHiun
KOHKYPEHTHOT' O UCKJIFOUEHUS

DKOJIOTUUECKHE XapaKTepUCTUKHU mnomyisiuuu. [lomynsuus kak Ouosiormueckas
cucrtema. Ponp HeomHOpOAHOCTH Cpelnbl, (U3UYECKUX OaphepoB M OCOOCHHOCTEH
Ouonoruu BHJIOB B (OPMHUPOBAHWU TPOCTPAHCTBEHHOW CTPYKTYPHI TOITYIISIUH.
OCHOBHBIE MOKa3aTeau MOMNYJSLUUUA: YUCICHHOCTb, IUIOTHOCTb, BO3pacTHas U
MOJIOBAs CTPYKTYPa, POKIAEMOCTbD, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITHS.
OKonoruyueckass CTpykTypa mnonyiasiuud. OIleHKa YHCICHHOCTH IOMYJISIIHM.
JuHaMuka nonyisauuud U e€ peryisiusa. bHOTMYECKUH NOTEHLMAN IOMYJISALHH.
MopenupoBanue JUHAMUKH Tomyssiiiuu. KpuBbie pocTa YUCIEHHOCTH TTOMYISIINAHN.
7.3 | KpuBble BbDKMBaHMS. Perymsanusi YHUCIEHHOCTH TOMYJSIHA: pPoib (aKTOPOB,
3aBUCAILIMX U HE 3aBUCSIIUX OT IMJIOTHOCTU. DKOJIOTMUYECKHE CTpaTeruu BUAOB (r- U
K-ctparerumn).

[Tonsitue 06 sKoMOrMUecKOr HUIIE BUAAa. MecTtooOuTanue. MHoOroMepHass MOJIEIb
akonorndyeckod Humm Jxk.M. XarumHcoHa. Pa3Mepbl 3KOJIOrMYECKOW HUILU.
[TorennuanpHas U peaJiu30BaHHAsI HUIIY.

Bupg xak cucrema nmomymsiuuii. Apeansl BUJOB. BUIbI U UX KU3HEHHBIE CTPATETUU.
3aKOHOMEpPHOCTH TOBEJICHUS M MHIpalUMid >KMBOTHBIX. buolormueckue WHBa3uu
9Y)KEPOJIHBIX BHJIOB

CoobmectBa opranu3mMoB. bruorenos u ero crpykrypa. CBsizu MeXy OpraHu3MaMu
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OyHKIMOHAIbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI,
penyneHTsl. Tpodudeckune ypoBHH. Tpodudeckue menu u ceTh. AOHOTHYECKUE
6soku 3xocucteM. [1ouBbl U MBI B 3KOcUcTeMax. KpyroBopoT BellecTB M MOTOK
SHEPI'UH B SKOCUCTEME.

OcHoBHbBIE TOKa3aTelM 3KocucTeMbl. buomacca u mpomykuus. OKOJIOTMYECKHE
NUpPaMU/JIbl YKcell, OMoMacchl U SHEPTHH.

HanpaBnennple 3akOHOMEpHBIE CMEHBI COOOIIeCTB — cykieccud. I[lepBuuHble U
BTOPUYHBIE CYKIIECCUU U MX IIPUYUHBI. AHTPOIIOI€HHbIE BO3ACHCTBUS HA CYKIIECCHH.
KimmmakcHoe coobuiectBo. buopazHooOpasue u MoJHOTa KPYroBOpOTa BELIECTB —
OCHOBA YCTOMUYMBOCTH COOOIIIECTB.

[IpuponHble  3KOCUCTEMBI. AHTPOINOIEHHBIE 3KOCUCTEMBI. ATpPOIKOCHCTEMA.
ArporieHos. Paznuuns Mex 1y aHTpONOr€HHBIMU U PUPOAHBIMHU KOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opoxackas duiopa u
¢dayna. CunanTponu3zanus ropoackoi Qaynsl. buonorndyeckoe m Xo03sSHCTBEHHOE
3HaUEHUE arpo’KOCHCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCUCTEMAX.

[lepenoc sHepruu M BELIECTB MEXKAY CMEKHBIMU IKOCUCTEMAaMHU. Y CTOMYHMBOCTH
OpPraHU3MOB, ITONYJIALMI U 3KOCUCTEM B YCIOBHUAX €CTECTBEHHBIX M AaHTPOIIOIN€HHBIX
BO3IEHCTBUN

buochepa — oOmemnanerapHas oOomoyka 3eMiu, TJ€ CYIIECTBYET WU
cymecTBoBasia )u3Hb. Yuenue B.U. Bepnanckoro o 6uocdepe. Obmactu 6mochepsl
u e€ coctaB. JKuBoe BeriecTBo 6uocdepsl U ero QyHKIUH.

3akOHOMEpHOCTH cyImiecTBoBaHUs Omocdepbl. OcobeHHOCTH OHOChEphl Kak
rJ100aJIbHON dKOCUCTeMBI. /lnHamMuueckoe paBHoBecue B Onochepe. KpyroBopoTsr
BEIIECTB U OMOreoXMMHUYECKUEe IUKIIBI (Yriepona, a3ota). PUTMUUHOCTD SIBICHUN B
7.5 | 6uocdepe.

3onansHOCTh OMoOchepsl. [lonsTue o O6uome. OCHOBHBIE OMOMBI CYIIW: TYHAPA,
XBOWHBIE Jieca, CMEUIaHHBIC U IIMPOKOIMCTBEHHBIE JIeCa, CTETH, CAaBaHHBI, ITyCThIHHU,
TPOIMYECKHE JIECA, BBICOKOropbs. Kinmar, pacTUTENbHbIN U )KUBOTHBINA MUp OMOMOB
CyLIN.

CrpykTypa M (QYHKIHUS KHMBBIX CHCTEM, OLIEHKA WX PECYpCHOro IMOTEHLHUala U
ounochepHbix GyHKIUN

DKoJorn4eckne KpU3uChl U MX NpUUYMHBIL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
OxpaHa BOIHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3meHnenue kiumara.

AHTpOIIOr€HHOE BO3ACUCTBUE Ha pPACTUTENbHBIM M KUBOTHBIM Mup. OxpanHa
7.6 | pacTHTEIBHOIO W JKMBOTHOrOo Mupa. OCHOBHBIC TPHHIMITEI OXPAHBI TPHPOIBI.
Kpacubie xuHuru. Ocobo oxpansemble mpuponnbie Tepputopun (OOIIT).
Borannueckue caapl ¥ 30010rMUECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO pAa3BUTUS 4YEJIOBEYECTBA M  IPHUPOJBI.
PannonansHoe MpUpoOI0NOIb30BAHUE U COXPAHEHHE OMOIOrHYECKOro pasHoo0pas3us
e

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

[Taceunuk B.B. buonorus: munus xusau, 10,11 kaacc/ OO0 «IPODAx»; AO «M3naTenscTBO
[Ipocsemenue» 2024;

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA

Meronuueckue mocoOus I YUUTEs,

TUIAKTUYCCKAE MAaTePUAIBI IS YPOKOB;

ATIachkl pacTeHHiA;

Kpacnas knura PT

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://uchi.ru

https://urok.1c.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

YUYEBHOE OBOPYJIOBAHUE

Paznarounsiili maTepua;

CnpaBo4HbIle MaTepuabl

OBOPYJAOBAHMUME JJis1 ITPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, JIEMOHCTPAIIUIA

MynbTUMEIUITHBINA TPOSKTOP;

MUKpOIpenaparsl;

Tabnuiml

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




JIner KOpPEeKTHPOBKHU NOYPOYHO-TEeMATHYECKOI0 INIAHNPOBaHus padoyeii nporpammsl 10 kiace

[Ipenmer: buonorus

Kinacce: 10

Vyuurens: Cokonosa E.B.

2025/2026 yueOHbIii rojg

Ne JlaTtel

ypoOKa | 1o OCH.

KIIT

Jatbl
NpoBe/IeH
U

Tema

KoanuecTBo uacoB

ITo niany

IaHO

IMpuunna
KOPPEKTH
POBKH

Cnoco0 KoppeKTHPOBKH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE

01.09.25 09:45 (MSK)

YYPEXXAEHVE MTMMHA3MS N2 426 NETPOABOPLIOBOrO PAOHA

CAHKT-NMETEPBYPITA UMEHWU FEPOAA COBETCKOI'O COHO3A I'.A.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 1694D4352E31D15D68FO0ED1FEBEOFDC




JIneT KOpPEeKTHPOBKHU NMOYPOYHO-TEeMATHYECKOI0 INIAHNPOBaHus padoyeii nporpammsl 11 Kiace

[Ipenmer: buonorus

Kinace: 11

Vyuurens: Cokonosa E.B.

2025/2026 yueOHbIii rojg

Ne JlaTtel

ypoOKa | 1o OCH.

KIIT

Jatbl
NpoBe/IeH
U

Tema

KoanuecTBo uacoB

ITo niany

IaHO

IMpuunna
KOPPEKTH
POBKH

Cnoco0 KoppeKTHPOBKH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE

01.09.25 09:45 (MSK)

YYPEXXAEHVE MTMMHA3MS N2 426 NETPOABOPLIOBOrO PAOHA

CAHKT-NMETEPBYPITA UMEHWU FEPOAA COBETCKOI'O COHO3A I'.A.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, upekTop

Ceptudukar 1694D4352E31D15D68FO0ED1FEBEOFDC




JIOKYMEHT MOZAMNUCAH SMIEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BIO)KETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:45 (MSK)
YUYPEXXAEHUE FTMMHA3MS N2 426 METPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIT'A UMEHU FEPOS1 COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, Crorosa EneHa AHaTonbeBHa, [vpektop

Ceptudukat 1694D4352E31D15D68FO0ED1FEBEOFDC




