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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
®I'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanibHON paboueil mporpaMMbl BOCIIUTAHMUS.

VYuebnniii npeamer «buonorus» yrayonéaHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMeTHON obnactu «EcTecTBeHHO-
HayuHble npeameTbl». CormacHo mnonoxenusMm PIOC COO mnpodunbHbIe
ydeOHbIe TpeaMeThl, U3y4aeMble Ha yTriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennnanun  00y4eHUsT Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILKM, CpEeIHUM
o01uM, cpeHUM Ipo(deccuOHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE peElIeHUE OO0pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
3aja4, CBS3aHHBIX C MpodopHeHTaurell oOydaroluxcs U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTM HAy4YHOI'O 3HaHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIULMHOM, SKOJOTUEN, ICUXO0JIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorus" naér npeacraBieHHE O
Hend W 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YpOBHE, OIpesesieT 00s3aTenbHoe (MHBApUAaHTHOE) MIPEIMETHOE COACpKAHUE, €rO
CTPYKTYpPUpOBaHUE MO pasleiraM U TeMaM, pacOpelesieHHe [0 KJaccaMm,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4eOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€d, JOTMKH Y4Ye€OHOro mporlecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mo Ouonoruu
peain30BaH NPUHLUI TMPEEMCTBEHHOCTH C HM3yuye€HHEM OHOJIOTUM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MpOCMaTpPUBAETCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIIEee pa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OPHUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, MPEJICTaBICHUH O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHONIICHUS K OKpyXaroliel mnpupogHoil cpene. B
nporpaMme 1o OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusty B peamuzanuu  TpeboBanuii PI'OC COO k nIaHUPyEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM M NPEAMETHBIM pe3yJbTaTaM oOOydeHHs U B
GbopMHpPOBAaHMH OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESTEILHOCTH
oOyyJaroumxcst 1Mo OCBOCHHUIO COJAEpX aHUs OMOJIOTMYECKOro o0pa3oBaHUsl Ha
YPOBHE CpPEeHETO 00111eT0 00pa30BaHUSI.

VYuebnsbiii npenmer «buonorus» Ha YpoBHE CpeAaHero oOiiero o0pa3zoBaHUs
3aBepuiaeT Ouojoruyeckoe o0Opa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacmupenne W yriayOieHue 3HaHWK OOyYaroIIMXCs O >KMBOHM MPUPOJE, OCHOBAaX
MOJICKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM W OHWOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTHUHU, IBOIIOIMOHHOTO YUYEHUS U IKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buonorus» Ha YrIyOJIIGHHOM YpOBHE
OPHUEHTHPOBAHO HAa MOJATOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOUEMY TMOTYyYEHUIO
Ouonornueckoro  oOpa3oBaHHMA B By3aX W OpraHM3alMiIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro CoAepkKaHHs COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJNYYEHHBIX TPU HU3YYECHUU  OO0ydaroIHUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUECKUX Pa3/esioB OMOJIOTMHA Ha yPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS NOJYy4arOT pa3BuTHE. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HaHHS O PAaCTEeHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeJOBEKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTETHHO BKITFOUEHBI OMOJIOTUYECKHIE CBEICHUS IPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke MHTErpanuss OMOJIOTHUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYCHHBIMU OOYYAIOIIMMHUCS TPH H3YUYECHUU
bU3MKH, XUMHH, Teorpaduu U MATEMAaTHKH.

CrpykTypa nporpamMmbl 1o ydyeOHOMYy mnpeamery "buonorusa" orpaxaer
CHUCTEeMHO-YPOBHEBBI W DBOJIOIMOHHBIA TOAXOAbl K HW3YYCHHIO OWOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIsl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliu, HBOJIIOLUK OPraHUYeCKOro Mupa Ha 3emiie,
coXpaHeHusi OHOJIOTMYecKoro pa3HooOpasusi ImaHeThl. Tak, B 10 kiacce
U3y4alOTCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWMONOTHH, SMOPUOJIIOTHH U
OMONIOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTUU M CHHTETHYECKOMN
OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUS OOyYaloImUXCA IO OOTaHWKE, 300JI0THH,
aHaTomMuu, (usmonoruu uenoseka. B 11 kjacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHUE, OCHOBBI KOJIOTUHU U yUeHHUE 0 Ouocdepe.

VYueOusii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHHUE
oOydaromuMucs: OMOJIOTMYECKUX TEOpUN M 3aKOHOB, MICH, MPUHIUIIOB U MIPABHIL,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTO000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIMyJISIHuH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
MCCIICJIOBAHUSIX B OMOJIOTUH, IPUKIIATHBIX aclleKTax OMOJOTHYECKHUX 3HaHWM. J[7s
pa3BUTHS M TOJAJEPKAHUS HHTEpeca OOydarolmuxcs K OWONOrMHM Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOr0 MaTepHalia B COAEpXKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHMS U Pa3BUTHUS
TOM WIM HMHOW o00sacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pPELICHUE BaXKHEUITNX OMOJOTHYECKUX U 3KOJOTHYECKUX MPOOIIEM.



[{ens n3yuenus yuyeOHOTO nipeameTa «bruonorusy Ha yriryOJIEéHHOM YpOBHE —
OBJIaJIcHHEe  OOYyYarOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi > KUBBIX CHCTEM pAa3HOTO paHra U MNpuoOpeTeHue yMEeHUu
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONMpeAesIEHHON 00yacTu
npoecCHOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOTHel, WM K BBIOOPY
y4eOHOTO 3aBEICHHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHUA.

Joctiwkenue 1enu wu3ydeHus yuyeObHoro mnpeamera «buomorus» Ha
yTIy0JIEHHOM YpOBHE 00€CIIeUMBAETCS PEUICHUEM CIIEIYIOIUX 3a0a4:

OCBOEHHE 00YYaIOIIMMUCA CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIHUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIax, COCTABIIAIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO0 KAPTUHY MHPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSIX OHOJOTHMUECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIHs, BUJ, OMOreo1eH03, Onocdepa); O BhIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIEOBAHUSIX B OMOJIOTHH;

03HAKOMJIEHHME OOYYaloIMXCcsi C METOJAaMU I[O3HAHUS >KUBOW MPUPOJIBI:
UCCIIEIOBATEILCKUMHU  METOJlaMid  OMOJIOTMYECKHX HayK (MOJIEKYJsIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUA W OHWOJIOTMM pa3BUTHUS, TEHETHUKU U
CeNeKUUH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOTUH, MaJCOHTOJIOTHUH,
9KOJOTMHM);  METOAaMH  CaMOCTOSITENIBHOTO  MPOBEAECHHUS  OMOJOTMYECKHX
HcclieoBaHUM B jabopaTopud U B Ipupoae (HaOMoAeHUE, H3MEPEHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE);

OBJIQJICHUE OOYYalOUIUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OHOJIOTMYECKYH0 HH(POPMALIMIO; MOJIb30BaThCS
OMOJIOTMYECKON TEPMHUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-PKOHOMUYECKUMH U  DKOJOTUYECKUMHU
npoOjeMaMu 4YeJOBEYECTBA; OILICHUBATh IOCJIEACTBUS CBOCH NEATEITBLHOCTH I10
OTHOLIEHUIO K OKpYy)Karolleil MpUpOJHON cpene, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO0  OKPY’KaIOIIMX JIIOAEH; OOOCHOBBIBAaTH M  COOJIOJATh  MEpHI
npodrtakTHK WHGEKITMOHHBIX 3a00J€BaHU, TIPABUIA TTOBEJCHUS B MPHUPOJAC U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX MPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIC HAYYHBIE OTKPBITHSI B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00yYarOUIMXCsl UHTEJUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOllecCe 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJeMaMH, METOHO0JOTHUen
OMOJIOTUYECKOTO UCCIIEJOBAHUS, IPOBEACHUS AKCIEPUMEHTAIBHBIX
UCCJIEIOBAHNM, pelIeHHs] OUOJIOTHYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YUAIONMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTHYEeCKOM TPaMOTHOCTH, OOWIEH KyJIbTYypbl IMOBEIEHUS B MPHUPO/IE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYaroIMMMKCS  KOMIIETEHTHOCTH B PAIlMOHAJILHOM
PUPOOTIOIL30BaHUN (COOIO/ICHNE TPaBUJI TOBEICHUS B TPHUPOJIE, OXPaHBI
BHJIOB, KOCHCTEM, OHMOChEephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3JI0POBBS
OKpyXXarolmux Jojaer (cobmoaeHuss Mep TpoPUIaKTHKA — 3a00JIeBaHUM,
obOecrieueHrne OC30MAaCHOCTH JKHU3HEACSITCIILHOCTH B YPE3BBIYAMHBIX CHTYAIIUSIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) HAa OCHOBE  HCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37JaHUE  YyCIOBUWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYAIOIIMMUCS
WHIUBUY AIbHON o0pa3oBaTeIbHOM TPAeKTOPUH, CHOCOOCTBYIOLIEH
MOCTeAYIoMEMY TPOPECCHOHATBPHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C
WHINBUy ATbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTUU Ha YriayOJeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctaBiser 204 yaca: B 10 knacce — 102
yaca (3 gaca B Heziento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3anMoOHHBIX (OPM, METOJOB U CPEACTB OOy4eHHUs OUOJOTUU
OCYIIECTBISIETCSA ¢ YUETOM CHenu(UKU ero COJAep)KaHWsS W HAMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpPraHU3aIUsSX  CPEIHETO
po(ecCHOHaNBLHOTO U BHICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM IIPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TpaKTUYeCKux pador. Takke ydactwe
00ydJaronuxcsi B BBIMIOJTHEHUU MPOCKTHBIX M YUeOHO-HUCCIEA0BATENIbCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENENsieTCs y4uTelIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepxaHue HporpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast OMOJIOTHS — KOMIUIEKCHasl Hayka. KpaTkast HCTOpusi pa3BUTHS
Ouonornu.  buonormdyeckue  HAYKM M HM3yYyaeMble HMH  MPOOJIEMBI.
@dyHIaMEHTaNbHbIE, NPUKIAJHBIE M TOUCKOBBIE HAy4YHBIE WCCICIOBAHUS B
OHMOJIOTUH.

3navyeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbl mupa. [lpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHue OUOJIOTUM B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIAULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAHE NPUPOIBI.

JdemoHcTpanumn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, . . Meununkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHUE

KuBble cuUCTEMBI Kak mpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb,
CJI0KHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alusl,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSPHbIMA, KJICTOYHBIMH,
TKAQHEBbIN, OpPraHU3MEHHBIM, MOIMYJISIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTnyeckuit), OmochepHsiit. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme )KuBble CUCTEMBI HA PA3HBIX YPOBHIX OpPTraHU3AIUU.

W3yuyenue xuBbIX cucteM. MeTonsl Ouonoruueckoir Hayku. HaOmionenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCHUMOW mniepemeHHOW. [lmaHupoBanue »skcnepumenTta. IlocTaHoBka u
npoBepka rumnote3. HyneBas runore3a. [lonsarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owomormueckux maHHbIX. OIEHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaX€HUsT pe3yJbTaTOB JSKcrnepuMeHrta. lloHsatue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxeMbl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonornyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepUn», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJlOBeuecKoro opranumsma», «buoreonenos», «buocdepa», «Meroabl
U3y4EHUs )KUBOU IIPUPOIBI».

O6opynoBanue:  jmabopaTopHOoe  OOOpyJOBaHWE I TPOBEICHHUS
HAOJIIOICHHH, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTuueckas padora «lcrnonp30BaHuE pA3IUYHBIX METOHOB MpH
M3YYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka - cTpykTypHO-QyHKIIMOHANbHAS e€AWHHIIA KUBOTO. Mcropus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpoMmarorpadusi, IMeKTpodopes, METol MEYEHBIX aToMOB, au(depeHITnaATbHOES
HEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKkcuposanHvix
K1emoK. DIEeKTpOHHAas MUKpockonus. Koxgoxanvuas muxpockonus. Bumanvnoe
(npudicuznerHoe) uzyueHue Kiemox.

JdemoncTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MHUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnaparsl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IlpakTuueckass padora «l3yueHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadusi, a3nektpodope3, audpdepeHnranbLHOe 1EeHTPUGYTUpOBaHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ posib Kak pacTBOPUTENS, pEarcHTa, y4acTue B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, MX OHUOJOrMvecKas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHAHas CBA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUYHAs
cTpykTypbl. [enatypamus. CBoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonornyeckue pyukum 6emkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIUTOCAXapUIAbl U MOJIUCAXAPUIBIL.
OOmuii TUTaH CTPOGHHUSA U (PUBUKO-XUMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonornyeckre GyHKIMN YIII€BOIOB.

Jlunuast. 'mapodunsHo-ruapOdOOHBIE cBOMCTBA. Kitlaccudukanus Tunumos.
Tpurnunepunapl, Qoconunuasl, BOCKH, cTepounibl. buosornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucinotsl. JJHK u PHK. CrtpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneotuapl. [lpunnun kommiementapuoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas crnimpans. Mectonaxoxaenue u ouonorndeckue pynkmuu JTHK.
Bunst PHK. ®ynknuu PHK B kierke.

Crpoenue mounekynbl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykrypHas OuojorHs: OMOXHMHYECKHE U OMO(HU3NYECKUE MCCICAOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyn. Mooeruposarnue
CMPYKMYpbl U QYHKYUL OUOMONEKYI U UX Komniekcos. Komnvromephuiti ouzaun u
Op2anHuyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoncTpanuu

[Toprpetsr: JI. [lonunr, Ixx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXHBOM
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuubr u cxemsl: «llepuogmdeckass Tabnuia XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHE MOJIEKYII
yriaeBofoBy, «CTpoeHwe MOJeKyd JUNUIoB», «HyKiIenHOBbIE KHCIOTBIY,
«Ctpoenne Monekysbl ATOy.

O6opynoBaHue: XUMHUYECKas OCY1a U 000PYI0BaHHUE.

JlabopaTtopnasi pabora «Ob6HapyxeHHe OETKOB C MOMOIIBIO KAYECTBEHHBIX
peakum».

JlaGopaTropnass  paGora  «lccrmemoBaHue ~— HYKJIEHMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ PyHKIUN KJIETKH

Tumel KIETOK: JyKapuoTHYecKas W mpokapuoruyeckas. CTpyKTypHO-
(GyHKUHOHATbHBIE 00pa30BaHUS KIETKU.



CtpoeHue npokapuoTuueckoit kiueTku. Kinerounas creHka OakTepuil U apxei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOoTpOHONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUUYECKOU KJICTKH.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTU4YeCcKOU
MeMOpanbl. TpaHCIIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIHI
akTUBHBIN TpaHcmopT). [lomympoHurniaeMocts MeMOpanbsl. PabGota HaTpuid-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aromuTo3. Dk3o1uuTo3. KierouHas
crenka. CTpykTypa u QyHKIIMHN KIETOYHON CTEHKU PACTeHHA, TPHOOB.

[Hutomna3zma. [uto30mb. [luTockener. JIBrxkeHnue 1uroria3Mbl. OpraHouasl
kinetkn. OnHOMeMOpaHHBIE OPTaHOWIBl KJIETKH: JHJOIUIa3MaTH4ecKas CeTh
(BIIC), anmapar 'onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKIHH. B3aumMocBssb
OJITHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOeHHE T'paHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus denkos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
peruxynyM. CekperopHas ¢yHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvOxcu. TpaHcHopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKH:  MUTOXOHAPUM,  ILJIACTUJIBI.
IIpoucxooxcoenue mumoxonopuit u niacmud. Cumouozcenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN W 1uiactui. llepBuunele,
BTOPUYHBIE UM  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOPOIIACTBI, XPOMOILIACTHI, JEUKOIIACTHI BHICIIUX PACTEHUM.

HememOpanusie opranouasl kietku CTpoeHue u GyHKIUHA HEMEMOpaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MpbllIeUHbIE  KIIETKU.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemox. MukpoTpy6ouku. KnerouHbii
neHtp. CTpoeHME U JBUKEHHE KIYTUKOB U pecHHYEeK. MHUKpOTpyOOUKH
nuToria3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
Mmuxkpompybouxamu. Momopuwie 6enxu.

Anpo. Ob6onouka siapa, XpoMaTUH, KapuoIuia3Ma, SIAPHIIIKH, UX CTPOCHUE U
bynkuuu. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoIOKEHHUE
XpoMocoM B HUHTep(ha3sHOM siape. Dyxpomamuu u 2eemepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. JluHamuxa sdepHou 00010YKU & Mumose. Sfoepmbiil
mpauncnopm.

Kinerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApUOT
(pacTUTENBHOM, )KUBOTHO, TPUOHOI).

JdeMoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunbsl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTKu», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUWY, «S1po», «CTpoeHHe MPOKAPUOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepuaIbHBIX KIETOK.

JlabopaTopnass pabora «l3yuyeHue CTpPOEHHS] KIETOK Pa3IU4YHBIX
OpPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOUYHOU MEMOpaHBI».

JlabopaTopHass padora «JccnepmoBanue muasmosin3a W JAEIUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora  «l3ydyeHue  [OBWUKEHUS  LUTOILIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. OOMeH BelmiecTB M peBpalleHHe JHEPIHH B KJIETKe

AcCUMWISIIIAS ¥ TUCCUMIIIALIAA — JIBE€ CTOPOHBI MeTabonu3ma. Tumnsl oomMeHna
BEIIIECTB: aBTOTPOHBIN W TeTepOoTPOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe obOecrieueHre KiIeTKu: mnpeBpanieHue ATO B
oOMeHHBbIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakluuil KJIETOYHOIO
Merabonuzma. DepMEeHTBl, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otianuns ¢pepMEHTOB OT HEOPraHMYECKHX KaTalnu3aTtopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakiMii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHUHTE3 OpraHMYeCKUX BellecTs B  Kietke. DorocunHres.
Anoxcueennvlll U okcuceHHwlll pomocunmes y 6axmepui. Ceemocodbuparouue
nuUeMeHmbvl U NUCMEeHMbl PeakyuoHHo20 yenmpd. Poib XJI0pOIUIACTOB B MpOLEcce
dboTocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHocTh GoTOCHHTE3a. BiusHue pa3iandHbx (PaKTOpOB
Ha CKOpOCTh (poTocHMHTE3a. 3HaUYeHUE (POTOCUHTESA.

XeMOCHUHTES. Pasnoo0Opasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >KeNe300aKTepuu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Opoxxenus. IIponykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA3pOOHBIE MHUKPOOPTaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHu3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN dTan. ['MHKOIN3 — OECKUCTOPOAHOE PACIICTICEHHE TIIFOKO3bI.

buonornueckoe OKMCIEHUE, UK KIETOYHOE JbIXaHue. Poiib MUTOXOHApUI B
nporeccax ouojornueckoro okucinenus. Luknndeckne peakiuu. OKUCIUTEIHHOE
dbochopunupoBanue. uepeuss MmemoOpannozo epaoueHma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwl. IlpemmyiiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB nepes; aHadpOOHBIM. DP(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3Y, «DHEpreTuyeckuil oomen», «buocunres
oenka», «CtpoeHnue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYJAOBaHHME AJII TMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
MIEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JbIXAHH.

Tema 7. HaciiencreHnasi uHGopmManus U peajn3anus eé B KiIeTKe

Peakiuu MarpuuHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOI'O CHHTe3a. Peanuszanus HaciaeAacTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IIpuHummns
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTh, ACUMMETPUYHOCTbD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcnoBus Omocunteza Oenka. KomupoBanuwe amuuokucinoTr. Pombp pubocom B
OouocuHTese Oenka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IIPOKApUOT U 3YKapuoOT. Peryysiius akTUBHOCTM I'€HOB Yy NpokKapuoT. ['mmore3a
onepoHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl 3KCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pe2ynsiyuu pabomel 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJIeTKE. KiIeTOUHBINA roMeocTas.

Bupycel — Hekierounbie (hOpMBI )KU3HU M 00JUraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHviti Yyuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycubie 3aboneBanus 4enoBeka, uUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie U1 MEAUIIMHCKHE TPOOIIEMBI.

Buounpopmamura: unmeepayus u anaiuz donvuux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHoOBCKHIA.

Tabmuiel u cxembl: «brocuaTe3 Oenkay», «I'eHeTHdeckuit kon», «Bupycei»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. 7/Ku3HeHHbIH HUKJI KJIETKH

Knerounsiéi 1wk, ero mnepuoabl W peryisinusa. WMutepdaza u  MuTos.
Oco0OeHHOCTH TMpoIIecCOB, MpoTeKalIux B uHTepdaze. [loaroroBka KiIeTKd K
nenenuto.  I[lpecuntetrudyeckuii  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKHM U
MOCTCHHTETHYCCKUH (MPEMUTOTUICCKUI) TIEPHOIbI HHTEP(DA3HI.

Marpuunbii cunte3 JHK — permmukamms. [Ipunuuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIJIEIBbHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUmiaouaHbli u
raruiouaHBI  HAOOpPBI  XpoMocoM. ['oMomoruunabie xpoMocombl. [lomoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. Kapuokune3 u nuToknHe3. buosiornyeckoe 3HaueHue
MHUTO3a.

Perymamusa mutorndeckoro nukia kietkd. lIporpammupyemasi kinerouyHas
rubesp — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHANIbHAsg TE€HOMUKA. Mexanusmul
npoaugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KiemKka» — buoun@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTtpoeHue
xpomocomy, «Perukanust [JJHK.

O06opynoBaHUE: CBETOBOM MUKPOCKOI, MUKpOIIpenapatbl: « MUTO3 B KJ€TKaxX
KOpEIIIKa JTyKay.

JlaGopaTopHnas padora  «l3yueHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHasi pabora «HalnroieHe MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. CtpoeHue n GyHKUNHM OPraHU3MOB

buonornueckoe pazHoobOpasue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOUHbIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBsA3p 4YacTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak euHoe 1enoe. ['omeocras.

Tkanum pacrenuii. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas,
MOKPOBHAsI, TMPOBOJsIIAsA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
(GyHKUMNA 1 pacloNioKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHW XKUBOTHBIX M YEJIOBEKA. THWIbI KUBOTHBIX TKAHEU: 3MUTEIIMAJIbHAS,
COCIMHUTEINbHAS, MbIlIeyHasi, HepBHas. OcCOOEHHOCTH CTpoeHUs, (YHKIHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl H
CHUCTEMBI OPTAaHOB KUBOTHBIX U Ye0BeKa. DYHKIUHM OPTraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pacrennil. CKeneTbl OJHOKJIECTOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. J[BHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KIYTUKOBOE, PeCHUYHOE. J[BI)KEHHWE MHOTOKJIETOUHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenne BOAbI, YIVIEKUCIOrO Tra3a |
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lluTaHue >XKMBOTHBIX. BHyTpuInonoctHoe u
BHYTPHUKIIETOUHOE TNHIEeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuit. Jlpixanue >xuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIETKU. KoxxHOE npixanue. /[pIxarenbHas NOBEPXHOCTD.
Kabepnoe u nérounoe apixanue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISLUHUM JIETKUX y NOTUL U
MJIEKOMIUTAIOMUX. Perysiius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeEWIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHIM.
Tpancopt BewecTB y JKMBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa IO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaieHusi. DBOJIOIUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepana v €€ peryisaius.

Beigenenue y opranusMoB. Beimenenue y pacreHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblaelieHus. PuiubTpanus,
CeKpelusl U 00paTHOE BCACHIBAHUE KaK MEXaHH3Mbl Pa0OThl OPraHOB BBIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. BbleneHue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne W (QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allUTa y OJHOKIETOYHBIX OpraHu3moB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kytukyna. Cpencrsa nacCUBHOM M XMMUYECKOM 3a1IUThl. OUTOHIUIBI.

3amuTa y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amura opranu3ma oT OomnesHeil. MiMmmyHHas cuctema yenoBeka. KieTouHblii u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIN creruduUecKuii
UMMYyHUTET. Teopus KiIOoHaJIbHO-celeKkTuBHOro ummyHnurera (I1. Opnux, ©. M.
Bbepuner, C. Tonerasa). BocnanutenbHbie OTBETHI OPraHU3MOB. POIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUIA.

Paznpaxxumocte u  perynsuus |y  OpranusmoB. Pazmpaxumocts vy
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts u  peryysnus y
pacteHui. POCTOBBIE BEMIECTBA U UX 3HAYCHUE.

HepBHas cucrema um pedaekTopHas peryismnus y >XWBOTHBIX. HepBHas
cucreMa u €€ OTIeNbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOU CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrexc u
pednexTopnas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DICKCHI.

['ymopanbHast peryJisius U SHIOKPUHHAS CHUCTEMA >KUBOTHBIX M UYEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE T'OPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOM cucTeM. [ unortamamo-runodusapHas
cUucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbBIE
Bojopocnny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue JNHCTOBON MIACTUHKW», «TKaHM KUBOTHBIX», «CKEJIET YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpixarenbHas

CHUCTEMAY, «HepBHas  cucrema», «Koxa»,  «MplllleyHass  CHUCTEMaAY,
«BplaenurenbHas CHCTEMa», «DHAOKPHUHHAsA cucTeMa», «CTPOECHHE MBIIIIbI,
«Ammynuter»,  «Kumeunonosoctueie», «CxeMa  TUTaHUSA  PACTEHUI»,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sArymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  nTuny, «HepBHas — cuctema
MIIEKOTTUTaIOMuX», «HepBHas cuctema denoBekay, «Pediexcey.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpPOINpEnaparbl TKAaHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHMil pa3HBIX OT/AEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEeKa,
o0opyI0BaHUE AJI IEMOHCTPALIMHI IOYBEHHOI'O U BO3YIIIHOTO MUTAHMS PACTEHUM,
pacHieruieHus Kpaxmalia u OeJIKOB Mo AeicTBreM (EepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTeNIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «3yueHue TKaHEN paCTEHUIN.

JlabopaTopHnasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlabopaTopHnasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe (BKJtOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBaHUE,  CHOPYJSLUS,
dbparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llonoBbie kneTku, wian ramerbl. Meio3. Craauu
Mmeno3a. [loBegenne xpomocom B menose. Kpoccunrosep. buosmornuecknii cMbIci
MeNo3a M IIOJIOBOTO Ipouecca. Meino3 M ero MeCTO B JKU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y xuBOTHBIX. [10s10BBIE KEE3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHne W SMOpPHOHAJIBHOE pa3BUTHE HKUBOTHBIX. (CmocoObI
OILUIOAOTBOPEHUS: HApPY)KHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIIEM IMOPUOTOCUL.
Konyenyuss mopgocenos u modenu mopgpoeenesza. Ctaguu >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpooOinenne. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIICKOMUTAIONIUX. 3apObIIIEBbIC JINCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apObIIIEBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHAIbHAS WHAYKIKA).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK pPe3yJlbTaT HEepapXUUYECKHX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpHUOHANBHOE pa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpyKaroUIeil cpeibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbId mnepuox. Ilpsimoe u
HempsAMoe pasBuTHe. PaszButne ¢ MeraMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JWBOTHBIX. bHOJIOTMYECKOE 3HAaYE€HHE MPSMOrO W HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsuy POCTa )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATIBLHOTO PA3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMepTh Kak
OHMOJIOTUYECKUE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['amerodutr u cnopodut. Meiio3 B
KU3HEHHOM LMKJe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacteHuid. OIIOAOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OIIO0TBOPEHHUE Y IBETKOBBIX pacTteHuit. OO6pa3zoBaHue u
pPa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereraruBHoe pazMHoOxkeHHe», «Tumbl Oecrosoro
pa3sMHOXEHUAD», «Pa3MHOXEHHE XITaMUIAOMOHAb», «Pa3MHOXEHUE 3BIIICHBD),
«Pa3sMHO)eHue ruapsy, «Menosy», «XpoMocoMmsDy, «l'amerorenesy», «CTpoeHue
AUIEKIETKU U crepmaTo3onga», «OCHOBHbBIE CTaauu OHTOreHezay», «lIpsmoe u
HENpsiMOe pas3Butue», «Pa3zBurhe wmalickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne NATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE y LBETKOBBIX PACTEHUINY,
«CTpoeHHne CeMSH OJHOIOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN UKII
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHKI MXa», <OKH3HEHHBIM  IUKI
MMaroOPOTHUKA», « KU3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JSATYIIKI.

JlabopaTopHas padora «3yueHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEenaparax».

IIpakTuueckass padora «BblBIeHHE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTropnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
pacTeHu.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hctopust CTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paborter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonsrioBa, H. U. BaBunosa, A. H. benosepckoro, I'. 1.
Kaprieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHIATUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAs] TUHUSA, THOPUIbI, TEHOTHUIL, ()EHOTHIL.



OCHOBHBIE =~ METOJAbl ~ TEHETUKH: THOPUAOJOTUYECKHUHA,  IUTOJIOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEITUBAHUS.

Jlabopatopnass paGora «/lpozoduna Kak OOBEKT T'€HETUYECKHUX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHgens — 3aKOH
eIMHO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno gomuaupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pAaclleIuIeHUs] NPU3HAKOB. lluTonornmyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluIuBaHus. [ unores3a 4ucToThl raMer.

AHanuzupytouee ckpemyBanue. [IpoMexyTOuHbIN XapakTep HaclieJOBaHU.
Pacuierienue nmprusHakoB pyU HEMTOJIHOM JTOMUHUPOBAHUMU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ NpU3HAKoB.  lluTosoruueckue  OCHOBBI  JTUTMOPHUIHOTO
CKpEILUBAHUS.

CuernnienHoe HaciieqoBaHue npusHakoB. Pabotel T. Moprana. CuernseHHoe
HACJICIOBAaHUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nmosa. XpoOMOCOMHBIM MEXaHU3M OINPEAEIECHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbId IMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CLHETVIEHHBIX C MTOJIOM.

['enoTumn kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN ajuienu3M. B3anmoneicTBUEe HeEaIeNbHBIX T'EHOB.
KommiementapHocTs. Onucras. [lonmumepus.

['eHETHYECKUI KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue achekTbl KOHTPOIS H
U3MEHEHMS HACJIeICTBEHHON MH(OPMAIIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuier 1 cxemsl: «llepBblit U BTOpoit 3akoHb Menaensy, « Tpetuii 3akoH
Mennens», «AHanu3upyrouiee cKpemmBaHue», «HemonHoe nomuHHpOBaHHEY,
«CremeHHoe HacielI0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka momay,



«Kapuotunn uenoBeka», «Kapuotun gposzodpuns», «Kapuorunm mnrunmy,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMoaencTBUE TEHOBY.

O6opynoBaHue: MoOJEIb JJIsI  JIGMOHCTpPAllMM 3aKOHOB  €IMHOOOpa3us
TUOpPUZOB TIEPBOIO TOKOJEHUS U paCHICIJICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HAcJlEJOBAHMUS MNPU3HAKOB, MOJENb JJIs
JIEMOHCTpPAIlMM CIETJICHHOTO HAcCJEIOBaHUSI TMPHU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpoIpemnapar: «/[po3odunay.

IlpakTuueckass pabora «lV3yueHue pe3ynabTaTOB MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (peHoTHmna.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICJCTBCHHAS.

MoaudukannoHHas HW3MEHYUBOCTB. Ponb cpenbl B (popMupoBaHUHU
MoAU(UKAIIMOHHONW M3MEeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanvoHHBIN
pan u BapuarnmoHHasi kpuBas (B. Moranncen). CpoiicTBa MOau(UKaIIMOHHON
N3MEHUYMBOCTH.

['enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYMUBOCTH.
Bupl reHOTHITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTh. Mel03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUH
TEHETUYECKOTO pa3HOOOpa3us B MpeIesiax OHOTO BU/A.

MyTanroHHass W3MEHYMBOCTb. BuHIbl MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbie. CHOHTaHHBIE MW  HWHIAYUMPOBAHHbIE MyTalluM. SnepHBIE U
HUATOILIa3MaTuYeckue myTtanuv. CoMaTUYeCKUe U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacneacTBeHHo m3meHuuBoctu (H.UM. BaBuiioB). BHesnepHass W3MEHUYHMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmumet u  cxeMbl: «Buasl  u3MmeHuMBOCTHY», «MoaudukanoHHas
U3MEHUYHUBOCTLY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTEY, «Metio3y,
«OmnmonoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YEIOBEKay, « Bumbl myTammiiy.



ObopynoBaHue: KHUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMHU BUAAMH H3MEHYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON U3MEeHYMBOCTU. llocTpoeHue BapuaUMOHHOrO psAga U
BAPUALIMOHHON KPUBO».

IIpakTnyeckas padora «Mytarmuu y apo3oduisl  (Ha TOTOBBIX
MUKPOIIpENaparax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIENOBaHUs T'€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT T€HETHKM  YEJOBEKAa: TIECHEATOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUM, MOMYJISIMUOHHO-CTATUCTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemMeHHOE OINPENIECIICHUE TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnenctBeHHbIe 3a00ieBaHUs YyelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
00J€e3HH 4YeloBeKa. boyie3HM C HAceACTBEHHOM NPEeapacroyioKEHHOCTHIO.
3HaueHuEe MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JIECYEHUU T'€HETUYECKUX
3a0oyieBaHU 4enoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBbBIE
KJIETKU. [[OHATHE «TEHETHYECKOTO Tpy3a». JTHUECKUE ACHEKThI UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KIJIETOK.

['enetnyeckre (akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
¢u3znyecKkoMy U XUMUYECKOMY 3arpsi3HEHUIO0 OKpYyXaromiei cpenbl. ['eHeTnueckas
PEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoHcTpanumn

Tabmuubl u cxemsl: «Kapuotun denmoBeka», «MeToJbl U3y4YEHHs] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKaY.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexkuust OpranusMoB

JlomecTukanus H CEJIEKUUsA. 3apOKICHUE CENEKIMM M JOMECTUKALMH.
VYuenue H. WM. BaBumoBa o IlenTpax mnOpoucXOoXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuu B CO3JaHMM COPTOB PACTEHUM U IOPOJ
#*uBOTHBIX. CopT, MOpoAa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeACcTBeHHOM wu3MeHuMBoctTM H. WM. BaBunoBa, ero 3HadyeHue i
CEJIEKIMOHHOM paboThI.

Metoasl cenekuMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM H
VHJIUBUYaJIbHBIN. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HcnwiTanne
npousBoAUTENEeH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIbIO OIICHKU
(deHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOM  paboThI.
PaanannoHHbIN 1 XMMAYECKUN MyTareHe3 Kak MCTOYHHMK MYTalUN y KyJIbTYPHBIX



dbopm opranuszmMoB. HMcmnosib30BaHME T€HOMHOTO PEAAKTUPOBAHHMS U METOJOB
pexkomOuHanTHBIX JIHK 115 mosmyueHnst HiCX0IHOTO MaTepralia Jijisl CeJISKITUH.

[Tonyuenue HOJINIIOUIOB. BuyTtpusunosas ruOpuIu3aIms.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, Wid  UHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonap3oBaHue
rerepo3uca B cenekiuu. OtnanéHnas rudpuauzauus. [Ipeomonenue Oecmiionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX PpOAWYCH 1A CO3JaHUS  HOBBIX COPTOB W THOPHUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpaweHue u  YHpasieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHU,
nepeoosuvlx uoeti U nepcneKmueHbX MmexHoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuirel U cxeMbl: «L{eHTpbI IPOUCXOXKICHHS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonasl cenexkuumny, «OTnanénnas ruopuausanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIEKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHID».

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJEKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SUCTBO, B J1a0OpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, HCHOJb3YyEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUEe, TMOJIYYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOjee. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHUECKHUX
TexHosoruii. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT U BATAMUHOB.

Co3aHue TEXHOJIOTM U MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalIuX He BCTPEUAIOIINECS B IPUPOAC OMOCUHTETUICCKUE Ty TH.



Kiterounas unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTECHUH H
KUBOTHbIX. Kpunobanku. Comaruueckas TruOpuau3aluss W COMaTHYECKUN
smbOpuorene3. lcmnonp30BaHWe TaruIOWJOB B CEIEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHANIbHBIX anmumei. HMcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAECP KIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoOMOCOMHass M TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 IeHa U
koHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTHYECKHE U ITUUECKHUE TPOOIEeMbl T€HHON HHKEHEPHUU.

MenunuHckue 6norexnonoruu. [loctreHomHas uudpoBas meauruua. [T11P-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJlIoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. Vcmosb30BaHHWE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKu
byHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COYeTAaHWEM TEXHOJIOTHM TPEXMEPHOro OMONPHUHTHHIAa U ckaddoaauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHATN3UPOBAHHON MEULIUHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecnedyeHHs KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHHE MONEKYJSIPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmunpsl u cxemsl: «l/cnoap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIIEHHOM
IIPOU3BOJACTBEY, «KieTouHass nH)eHepus», «I eHHass HH)KEHEpUs».

JlabopaTtopHas pa6ora «/3yueHue o0beKTOB OMOTEXHOIOTUIY.

IIpakTHuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxHEWIas MPOU3BOJUTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIOUUOHHBIX NpPeICTABJICHUN B
omosiorum

OomonmonHas Teopus Y. JlapBuHa. lIpeanocwliku  BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl 3BoJoLKUK BUIOB 110 Y. J[apBuHy (BbICOKasi ”UHTEHCUBHOCTh
Pa3MHOXEHHUST OpraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckoit Teopun 3Bomouun (CTD). HelitpanbHas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIIOLMOHHAS  OWOJIOTHA. 3HAYEeHUE
HBOJIIOIIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpersl: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. Yerepuxosn, 1. U. HImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna sxkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmMupoBaHus
IpPUCHOCOOJIEHN y pacTeHuil W KHUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. Jlapsunay, «Haxonku Y. lapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KarmycThl», «[lopoJbl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS [BMXKYLIUX CHJI SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLIVII.

Tema 2. MuUKPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsauus Kak 3JieMEeHTapHas eIuHUIA 3BoJtoli. COBpEeMEHHbIE METO/IbI
OLIEHKM TE€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl nomyiasuui. M3meHenue
reHooH/la TOMYJSUMKA KaK D3JIEMEHTAPHOE SBOJIOLMOHHOE SBIEHUE. 3aKOH
reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (AKTOPBI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHuMBOCTh. Jlpeld reHOB —  ciydaiiHbie
HEHAIpaBJ€HHbIE W3MEHEHMs 4YacToT aieiaed B nonymauusx. ekt
ocHOBatenss. Oggexm oOymulioynoeo eopaviuika. CHUdCEHUE 2eHemUYecKo20
pasznoobpazus: npudunsl u cieocmeus. llposenenue s3gpgpexma Opeiigha cenos 6
oonvuwux u  manelx  nonyrayusx.  Mwurparuu.  V3oisius  TOMYJISIUN:
reorpaduueckas (MpocTpaHCTBEHHAs ), Orosorudeckast (pernpoayKTUBHA).

EctecTBeHHbIil 0TOOp — HamnpaBigoomuil Qakrop 3Bomaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUi
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATHHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OpraHM3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne — mpucrnocoOieHud y  opraHusMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocodseHuii y opranu3mMoB: Mop(hoIornuecKkue,
¢usnonornyeckue,  OMOXUMHUUECKHe,  moBeaeHueckre.  OTHOCUTENIBHOCTh
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIONMH. M3omsimust — kimodeBod ¢aktop BupooOpazoBanus. [yt u
CITOCOOBI BUJI000pa30BaHMUS: aJuIoMmaTpUYECKoe (reorpacduueckoe),



CHMIATPUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonIU3anus,
rudpuanzans). JIuTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanusmbl (HOpMUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHOJOTMKM B pa3padOTKE HAay4YHbBIX METOOB
COXpaHeHUs1 OMopazHo00pa3uss. MUKPOIBOJIONUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEl.

JdemMoHcTpanuu

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTauuoHHass H3MEHYUMBOCTBHY, «llomynsumonHas
CTpYKTypa Buaa», «Cxema mposiBIeHus1 3akoHa Xapau—BainOepray, «JBuxymime
CHJIBI 3BOJIIOLUNY, «IJKOJIOrHYEcKasi U30JSALUs MOMYJSIUM CeBaHCKON (openmny,
«l'eorpaduueckass M3OJAIUS  JTUCTBEHHHULIBI CHUOUPCKOM W JTUCTBEHHUIIBI
naypcKon», «llomymssrMOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JCUCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOppOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckonaemelie», «I10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnosornueckre ananrauun», «llpucrnocoOIeHHOCTh OpPraHU3MoOB U €€
OTHOCUTENBHOCTEY», «Kputepuu Buaa», «Buasl-nBoitHukn», «CTpykTypa BUia B
npupoze», «Crmocobbr BumooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUAOB JAHMABIIICH», «IDKOJIOTMYECKOE BUI000pa30BaHWE BHUIOB CHHUI,
«ITonummonasl pacreHuit», «KamyctHo-peneunbii THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesia NTUIl U
3Bepell C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJEHUM, Yydena NTHLl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJIM3KUX BHUIOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BHJIA».

Jlabopatopnas  pabora  «IlpucnocoOnseHuss  OpraHMsmMoB U HX
OTHOCHTEJbHAs 11€JIECO00PA3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3Boaonus 1 eé pe3yabTarhbl

Meroabpl  HW3ydeHHs] Makpol’BOMOUMU. [laleOHTOIOrMUECKHE  METOAbI
u3ydyeHus oHBomouud. Ilepexomubie ¢GopMbl U (PUIOTCHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpapuueckue metoapl u3yudeHus 3Bojouuu. CpaBHeHue QIOpsl U
dbayHpl MaTepUKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emum. Bumabl-
DHAEMUKHU U PEJIUKTHI.



DOMOpPHUOTIOTUYECKUE U CPABHUTEIBLHO-MOP(HOIOTUYECKUE METOJbl U3YUYEHUS
HBONMIOLMH. ['€HeTHyeckrue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSBJICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PynumenTtapasie  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKHe  METOJbl  M3YYEHHUS  DBOJIIOIUU.
['omonornunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) dBOJONUU. [IpuHyun cmenvl yHKYyull.
HeoOpatumocTs 3BosronMu. AjnantuBHas paauainuss. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLUY.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DuoreHeTUYEeCKUN psijl JoMaaIn», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Creromedansyy, — «Puamoduthy,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOITIOLUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHple THUMOTE3bl MPOUCXOXKICHUS >KM3HW Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIIOTUSL.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHYECKAas OHBOJIONMSA. AOWOTCHHBI CHHTE3
OpraHnueckux BemectB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpwm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumoreza A. M.
Omnapuna, Tunore3a nepBuyHoro oynapoHa Jlx. XomnaeitHa, TeHETHYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumoresa «mupa PHK» V. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emun u meroabl €€ wu3ydeHus. lckomaemble OpraHU4ecKue
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoorus. I'eoxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



Hauanpnele sTambel opranndeckor sBomronuu. [losBneHune u >BOMIOLMS
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboiau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJIOT IEPBBIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokaprOTHI M SyKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CUMOMOreHes3). DBONIOLIUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUMKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHbIE 3Talbl HBOJIIOLMU BbICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bl
pacrenui. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymun. CemeHHble pacTeHus. lIponcxokeHne IBETKOBBIX
pacTeHUN.

OCHOBHbIE 3Talbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(oO3bI
KUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TUnoB. IlepBbie XOpnoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimid. IIponcxoxaeHrne MIEKONUTAOUIMX U
ntun. Ilpunoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
II03BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pasutne xu3HM Ha 3eMi€ IO dpaM U IEPUOJAM: apXel, IMPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOm@as  XxapakTepuCTHKa KIMMara U
IeOJIOTHYECKUX IpoueccoB. IlosBiIeHME M pacuBET XAapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHHUS — KOJOTHUYECKHE KpHU3UCHI npouuioro. [Ipuyunel n
CIEACTBUS MAacCOBBIX BbIMUpPAaHUI. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, €ro
ocobennoctH. [IpobGrema coxpanenust OnopasHooOpasus Ha 3emie.

CoBpeMeHHass cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE ITPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnanuanmu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, k. Xongenn, I'. Mémep, C. Muinep, I'. Opu.

Tabmuier u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
U3YUYEHHUIO CaMo3apoxacHus ku3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  JBooUuMW»,  «l'eoxpoHosormyeckas  mIKaiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOUUNY», «CXxemMa 00pa30BaHUS 3YKapHOT
nyTéM cumobuorenesa», «Cucrema XUBOW mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHmit», «PuHHODUTE, «OIHOKIETOYHBIE BOIOPOCIN,
«MHOrokneroynsle Bogopociuw», «Mxm», «llamopotHukn», «l 0l0CEMEHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHun», «(Cxema pa3BUTUA KUBOTHOI'O
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomomocTHbIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBI, «3eMHOBOJIHEICY,



«IIpecmbikaromumecs», «lItuup», «Mnekonuraromue», «Pa3Butne Xu3HM B
apxenckou ape», «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpey», «Pa3sBUTHE KU3HU B
KatHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuyd pacTeHUM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUITIOKOXKHX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyuesla IITHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, TMOJE3HBIX HMCKOMAEMbIX, MYJSKU OpPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGoparopHas  paGora «MojenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o n3y4eHno abMOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHH B
NEePBUYHON aTMochepey.

JlabopaTtopnasi paGora «/I3yueHue MU ONHCaHUE MCKONAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3ydyenne 0COOEHHOCTEH CTPOCHHSA pPACTCHUU
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Paznensl n 3anaum anTponosiorud. MeToabpl aHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4eJIOBEKa. Penurunosnbie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBumerenbCcTBA  CXOACTBA  YEJIOBEKA €  JKUBOTHBIMHU:  CPaBHUTEIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHICCKHE, (bU3H0I0r0-OMOXUMHYECKHE,
noBejieHueckue. OTanyusl 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CHCTEMBI.

JBmxkymue cuiibl ((pakTopsl) aHTpONOreHe3a: OMOJOTHYECKHIE, COIIUANIbHEIE.
CooTtHomIeHUE OMOJOTUYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJMM aHTpoOIOreHe3a. PaHHHe 4enoBEeKOOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTU/IbI — OOIIME MPEIKH YeT0BEKOOOpa3HbIX 00€3bsIH U
JoIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAeh. UenoBek yMenblid, MepBbIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek MpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJCH
3a mpenensl  Adpuxku. Yenmoek reimenpOeprckuii  — 0o0mMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKAa pa3yMHOro. UenoBEeK HEAaHAEPTAIbCKUN
KAaK BUJ JIIOJEW XOJIOAHOTO KiauMara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu Adpuky.
[TasleoreneTrKa 1 MajieOreHOMHKA.



OBOJIIOLIMSI COBPEMEHHOTO uesloBeKa. EcTtecTBeHHBI OTOOp B MOIMYJISLUAX
yenoBeka. MyTanvoHHBIN Tiponiece u moauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, Murpauus U «dQpQexkT ocHoBaTeNsH» B MOMYJSUHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHstue o pace. boisbime pacbl: €BpolieonaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMsa M myTH paccelieHHs 4YellOBeKa IO IUIaHETe.
EnuHcTBO  uyenoBeueckux — pac. HaydHas  HECOCTOSATENBHOCTh — pacus3Ma.
[Ipucrnoco6IeHHOCTh YeJoBE€Ka K pPa3HbIM YCJIOBHUSIM OKpY>KAlOLIEH Cpepbl.
Bmmsaue reorpadmueckoii cpenpl W japelia TeHOB Ha MOPQOIOTHIO H
(U3HOTOTHIO YeTIOBEKA.

MexauciuIuinHapHble  MeToAbl B (u3uveckol  (OMOJIOTHYECKOi)
aHTPOINOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS W [aJ€OAHTPONOJIOTHUS
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble UCCAEAOBAHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanre KO3BOMIONUHN OMOIOTHYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpeter: Y. HapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/[BHXKYyIIIME CHIIBI aHTPOIIOT€HE3a», « IBOTIOLIMOHHOE
JIpEeBO  4eloBeKa», «ABcrpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOINHU YEJIOBEKa», «Packl 4eloBeKay.

OO6opynoBaHue: MYJISDKM  OKaMEHEJIOCTEH, MpPEeAMETOB MaTepUallbHOM
KyJIbTYpbl ~TPEAKOB 4YelOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJIEHCKUMH CIO)KETaMH TPOMCXOXKICHHS UeJIOBEKa,
dboTorpaduu HaxoI0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YesIOBEKa, MOJIETh
yeperna 4YeJoBeKa W uepena IMIMMIIAH3€, MOJIeNIb KUCTH YEIOBEKa M KHUCTH
HIMMITIaH3€, MOJEJIN TOpPCa MPEIKOB YeIOBEKa.

JlabopaTopHasi padora «l3yueHne o0COOECHHOCTEH CTPOSHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHne FKOJOTMUECKUX aJaNTalui YeJIOBEKay.

Tema 6. Dxosorus — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIel cpeaou

3apoxaenne u pa3Butue dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
9KoJIOTHH. CBSI3b KOJIOTUHU C IPYTUMH HAyKaMH.



Mertoapt sxonoruu. [loneBsie HAOMIOACHUS. DKCIIEPUMEHTHI B OKOJIOTHU:
npupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUHU. MOHHUTOPHHT
OKpY>KaloIlel Cpeibl: JIOKaTbHbIN, peTUOHAIILHBIN U TJI00aTbHBIN.

3HaueHHe DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEKa. ODKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YesoBedecTBa ¢ Npupooi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPBI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEICHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynse, H. A. Cesepiios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3nensl skomorum», «Metoanl skomorum», «Cxema
MOHUTOPHUHIA OKPY’KAIOLIEN CPELBDY.

JlaGopaTopHnas padora «H3yuenue METOJ0B 3KOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkojorudeckne (HakTopsl U 3aKOHOMEPHOCTH UX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEYHOT'O CIEKTpPAa Ha OPraHU3Mbl. DKOJIOTMYECKUE TI'PYIIIBI
pacTeHHil M >KMBOTHBIX 10 OTHOIICHUIO K cBeTy. CHUrHalbHash poOJib CBETA.
DoTONEPUOANU3M.

Temmepatypa kak skojormueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak skonornueckuit ¢dakrtop. IlpucmocobneHus pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Knaccudukanus pacTeHHil MO OTHOIICHHIO K
Boze. [IpucrnocoOnenus sKUBOTHBIX K N3MEHEHUIO BOJHOT'O PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
rlyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHne m BHyTpeHHHE pPUTMBL. CyTOYHBIE H
rOJUYHbIE PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. I[loHsiTue o0 JKHU3HEHHOW (Qopme.
XKuznennsie popMbl pacTeHUN: AepEBbs, KyCTAPHUKH, KyCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OAHOJNETHHE TpaBbl. JKW3HEHHBbIE (DOPMBI KUBOTHBIX: THIPOOMOHTHI,
re00OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue bakTopHI. Buner OMOTHYECKUX B3aUMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomnepanus,
MYTyalu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpodpuueckue
B3auMojielicTBus  (Tommueckue,  (opudeckue, (Qabpuueckue).  3HaUCHUE
OMOTHMYECKUX B3aMMOJCHCTBUI JJii CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmumel 1 cxembl: «Okonorndeckue (pakTopsr», «CBETOBOH CIEKTPY,
«OKOJIOTUYECKHE TPYNIIbl )KMBOTHBIX 10 OTHOLLEHUIO K CBETY», « TerIoKpoBHbIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DuU3noIOrHMUEcKre aganTaluu
KUBOTHBIX», «Cpenbl O0OWTaHUS OpraHu3MOB», «buojornyeckue pUTMBIY,
«Kusnennole  Gopmbl  pacteHuit», <« KuszHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa IMHUPOKOIMCTBEHHOIO JIECay, « IKOCUCTEMA XBOMHOTO Jecay, «lLlenu
NUTaHUS), «XUIMHAYeCTBO», «llapasutusm», «KoHkypeHmus», «CuMOHo03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pPacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, TIepOapuu CBETONHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIIOOMBBHIE, TEHEIOOHUBBIE U
TEHEBBIHOCJINBbIE KOMHATHBIE pPAacTEHUs, repOapuy U KOJJIEKLIUU TETIONI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX pACTEHUMU, dyuena MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCAIIMXCA K TUrpodurtam, kcepoduram, Me3opuTam, KOMHATHbIE
pacTeHHs] JaHHBIX TPYII, KOJJICKIIMHA >KUBOTHBIX, OOUTAIOIINX B PAa3HBIX cpefax,
repOapuu M KOJUICKIIMM pACTEHWH M SKUBOTHBIX, OOJQJAIONIMX YepTaMu
IPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JKWU3HM, repdapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHbIX OMOTUUYECKUX B3aUMOJECHCTBUSAX.

JlabopaTtopnasi padora «BbIsSBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnas pabora «BblsBiIeHHE MPUCIOCOOTCHU OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTU PpACTCHUN U3
Pa3HBIX MECT OOUTaAHHUS.

Tema 8. Ikos10rust BUA0OB U NOMYJIANMNI

OKOJIOTUYECKUE  XApPaKTEPUCTUKU  TOILYJISLIHH. [Momynsiuua ~ Kak
ouosnoruyeckas cucreMa. Posib HEOTZHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEH OMOJIOTHH BUAOB B (HOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonysauuid. OCHOBHBIE TOKa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHass M TMOJIOBAass CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT'PALIUSL.

DKosiornyeckas CTpykrypa nomyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJIALNU.
JlvHamuka nomnysiAnuu U e€ peryiianusa. buothdeckuii moTeHuMan MOIYJIALNU.
MoenupoBanre TMHAMUKH TOMyJIsinuu. KpuBble pocTa YMCIEHHOCTH TOMYJISLHH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJSIUA: posib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
Mozenb dKkosorndyeckon HumM Jx .M. XatumHcona. Pa3zMepsl skosiormdeckon
Huw. [loTeHumnanpHas U peaau30BaHHAs HUILU.

Bua kak cucrema nonynsuuid. Apeansl BHAOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hdx. M. XaTuynHCOH.

Tabmuubl W cxembl: «DKOJIOTMYECKUE XAPAKTEPUCTHKU MOMYJIALHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NHpaMuabI
nonyyusiiun», «CKOpPOCTh  3acelieHUsI [OBEPXHOCTU  3eMJIM  Pa3lIMYHbIMU
opranuzmammn», «Mojens sxkostorndeckor Humu [x. M. XatunHcoHay.

Ob6opynoBanue: repdapun pacTeHHM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOieHus ceMssH  pacTeHUM K
PaCCEIEHUIO.

Tema 9. Ikos10rus CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3Mamu B OMOLIEHO3E.

Dxocucrtema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKH OpraHu3MOB B JKOCUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
Tpoduueckne ypoBHH. Tpodudueckne nenu U ceTh. AOHOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B AKOcHcTEMax. KpyroBopoT BEMIECTB U MTOTOK HEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  JKOCUCTEMBI. buomacca u  mpoxykuws.
DKOJIOTHYECKHE MUPAMUJIbI UUCETl, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnennbie 3aKk0OHOMEpHBIE CMEHBI cO0OIIecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W HUX NPUYMHBL. AHTPONOTCHHBIE BO3JACHCTBUA HaA
cykueccuu. KimmmakcHoe cooOmectBo. bropazHooOpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[TpupoaHbie 3KOCUCTEMBL. JKOCUCEMbI 03ED U peK. IKocucmembl Mopeti U
0Keanos8. IKocucmemovl MyHOP, 1€CO8, Cmeneti, NyCmbltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH M MPUPOTHBIMHU YKOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonmornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocucteMax. Ponb kackadnozo 3ghghekma u 6ud06-30upukamopos (Kirouesvix
6U008) 6 ynkyuonuposanuu sxocucmem. [IepeHOC IHEPruM U BEIIECTB MEXKIY
CMEXKXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAHU3MOB, IOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030elicmeus 3aepA3HEHULl PA3HbIX Mmunos Ha
CYyOOP2aAHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTo1010T 1S MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. TeHncinn.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHosa»,  «DKocucrema

HIMPOKOJIMUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbBIC
TpYINbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEmIECTB B 3KOCHCTEMEY,
«lenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKass MUPAMHIA YUCEID»,
«IJKoJlIoTHYecKas mupaMujia Ouomaccel», «IKOJOTHUECKas MUpaMujia dYHEPTUm»,
«O06pazoBanue 6omoTay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTE
noxapa», «9KocucremMa 03epa», «ArporeHo3», «KpyroBopor BemIeCTB M MOTOK
OHEPTUU B arpolieHo3ey, «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMHA HACEKOMBIX, UyYelia MTHIL U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUM, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnas padora «l3ydyenue paszHooOpaszusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IDKCKypcHsl B TUIIMYHBIMN OnoreoieHo3 (B 1yOpaBy, OepesHsK,
€JIbHMK, HA CYyXO/I0JIbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYpcUsi «ODKCKypCUsl B arpo’KOCHCTEMY (Ha TMOJIE WU B TEILIMYHOE
XO03SHUCTBO)».

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buocepa — oOmeruranerapras o0oyiouka 3eMid, TA€ CYIMIECTBYET WA
CylllecTBOBaJa XM3Hb. Pa3BuTHe mpeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kuboe
BEIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Onocdepnl. OcodeHHOCTH Ouochephl Kak
ri00anbHON 3KOCUCTEMBL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHYECKUE LUKJIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUN
B Onocdepe.

3oHasbHOCTE Omocdepnl. Ilonarne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENH, CAaBaHHBI,
MyCTHIHU, TPOMTUYECKHE JIECa, BRICOKOTOPhA. KimMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIaIa 1
ounochepHbIX QyHKITUI.

JdemoHcTpanuu

[Toptpetsl: B. U. Bepnanckuii, O. 3rocc.

Tabmumsr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoje,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KHUCIOPOJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe Ouombl cymmny, «Knumarnueckue
nosica 3emnm», «Tynapay», «Talray, «Cmemannsiii jgec», «LIMpokoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctoiasy, « Tponnueckuil gecy.

O6opynoBanue: repbapuu pacTCHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0IIas cpeaa

DKOJIOTUUECKHE KPHU3UChl M MX MpUYMHBL. BosznelcTBue uyenoBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOMHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JCICTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
Boranudeckue caibl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U MPHUPOBI.
PanvonansHOe  MpUPOAOIONIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOIo
pazHooOpasus 3emiu. OOIIKME 3aKOHOMEPHOCTH TJIO0AIBHBIX JKOJIOTUYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHS  OMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvle UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowjue 00Ccmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. OCHOBbL



9Kopeadburumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvix dIKOCUCTEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arps3HeHuEe  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arps3HeHre nouBbl», «llapHukoBwId  3pdekT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MOJIeNT yIPaBIIEeMOr0 MUPaY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
00yJalIMUMUCI NOporpaMM CpeaHero ooOimero oO0pa3oBaHUs: JIUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPaAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHME O0YyYaroUUMUCS POCCUUCKON
rpaXJIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CAMOONpENENEeHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHOJIOTruH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTA Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUSI OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJOTUYECKOTO  O00pa3OBaHWs, HaIuuue  NpPABOCO3HAHUS  DKOJIOTHIECKOMN
KYJbTYPBI, CHOCOOHOCMU CMABUNMb TIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIHUTATEIBHOM JEATEIBHOCTHU B COOTBETCTBHM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUJaMU U HOpPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3WMLUMHU JIMYHOCTH, NATPUOTHU3MA U
YBKEHHS K 3aKOHY U MPABOIMOPSJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)KEHUS, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HacCJEAUI0 U
TPAAUIIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOSIe U
OKPY>Karolen cpee.

JIm4HOCTHBIE pE3yJIbTaThl OCBOEGHHS yueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAllUM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOLECCE PEANM3alui OCHOBHBIX HalpaBICHUN
BOCIIUTATEJIbHOU JI€SITENHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH 00YyYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JAHHU
y4e€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM IOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK W KYJIBTYpY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHMM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBA;

unenHas yOexxJIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHME TYXOBHBIX LIEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POIUTEIAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TIPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMAHHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOU NPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIISITh KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢usuveckoro BocnUTAHHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOTyYHs:

NMOHMMAHWE W peau3alus 3J0POBOTO M 0€30MacHOro ooOpa3a >KU3HU
(3mopoBoe  TmHUTaHHWE, COONIOJCHHE TUTHCHWYECKUX TPaBWJI W HOPM,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckas
aAKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILEHUS K
cOOCTBEHHOMY (PHU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTH MpPaBWJ HWHIMBHIYAIbHOTO M  KOJUJIEKTHUBHOTO
0€30I1acHOTr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIIMX 30POBBIO U KU3HH JIIOJEH;

OCO3HaHUE TOCIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEpCTBa, TPYA0IO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAIBHOU
HaIpaBJIE€HHOCTU, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSTEIbHO
BBINIOJIHATH TAaKYIO JIESITEIbHOCTS;

MHTEPEC K pa3InyHbIM cepaMm npodhecCuOHANbHOW JEATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun H  peann30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOPA30BAHMIO HA
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTUYECKU 1I€JIeCO00PAa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBaHNS;

HOBBILIIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYypbl: INPUOOPETEHUE OIIbITA
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCJHEACTBUM ISt
OKPY KaroLEen Cpebl;

OCO3HaHUE TJI00AJIBHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM M MyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble IMPU H3YYEHUU OUOJOTUU
3HaHMSI W YMEHUS TMpU PEIICHUH Npo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIONIB30BaHMEM  (COOMIOJICHHE  TMpaBuUi  TOBEICHUS B MPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAxX, OXPAaHY BHJIOB,
sKocucTeM, ouocdepsl);

AKTUBHOE  HENpUATUE JIECUCTBUM, NPUHOCAIIMX Bped  OKPYXKAIOLIEH
IPUPOJIHON cpelie, YMEHHE MPOTHO3WPOBATH HEOIArompusTHBIE SKOJIOTHYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATh UX;



HAJINYHE Pa3BUTOTO SKOJIOTHUECKOrO MBIIUICHUS, SKOJIOTHIECKON KYJIbTYpPHI,
OTIbITa JeSITeIbHOCTU IKOJIOTUYECKOM HaNpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIMAIBHON
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEITETbHOCTH SKOJOTHIECKON
HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHMAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIBTYpbl KaK CpEACTBa
B3aMMOJECHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

NOHUMaHuE creuu(puKky OMONOTMM Kak HayKH, OCO3HaHUs €€ poju B
GbopMHpOBAaHUN PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeTIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpodiieM
COXPaHEHHUs IPUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU AJIE COBPEMEHHOW LMBUIM3AINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOJA U3 IIIO0ANBHBIX YKOJIOTUYECKUX MPOOIeM U
o0ecrieueHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTMYECKWX 3HAHUH B LEIX
HOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU OOydaronuxcs, GopmMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaeMmble 3HAHHS I aHajau3a u
OOBSICHEHUS! SIBIICHUI OKPYXAIOIIero MuUpa U MPOUCXOJAIMIMX B HEM HM3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C HENbI0 MOTYUYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
perieHust IpoOsieM B peaabHBIX )KU3HEHHBIX CUTYAIINX;

OCO3HaHUE ILIEHHOCTH HAy4YyHOM JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
POEKTHYIO M HUCCIIEIOBATENbCKYIO AESTEIHbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpephIBHOMY  00pa3oBaHUIO |
caM000pa3oBaHnI0, K AaKTHBHOMY IOJYyYEHHUIO HOBBIX 3HAaHUI MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOCHHUS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUSI O0YyYaIOIIUXCA
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYYHbIe TMOHSTHS, OTpPaXKAroOIINUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTHs, SIBICHHE, IPOLECC,
CUCTEMa, HayuyHbIH (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIeIOBaHHE,  HAOJIOIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
yHUBEpCaJbHble ydeOHble JeHCTBUS (TIO3HABAaTENbHBIE, KOMMYHHKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIMOHATBHOM
I'PaMOTHOCTH MW  COITMAJIBHOW KOMIICTCHIIMU  OOYYalolUXCs; CIIOCOOHOCTH
oOydaromuxcst UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JEUCTBUS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynmpraTre wm3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHusi y oOyyaromierocss OyayT chOpMUPOBaHBI  ITO3HABATEIbHbBIC
yYHUBEpCAIbHBIC YUCOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIE YyYEeOHBIE JCHCTBUS, COBMECTHAs
JIESITEJIbHOCTb.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CpPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBaaaenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
JIeHCTBUSIMM

1) 6a30BbI€e JJOTHYECKHE I CTBHA:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIMU, 0000IIeHNs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH TOHATHUSIMH ),

OTIpeNIeNATh IEU JeATeILHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HUX
TOCTIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACITEIBHOCTH C TIOCTABICHHBIMU ETISIMU;

WCIT0JIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIl 0OBSICHEHUS (PAKTOB M SBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTMH), BBISABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPHUBACMBIX
SIBJICHUSIX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMCHSITH CXEMHO-MO/ICIbHBIE cpeacTBa JUISI peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  poAa,  BBISIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pEIIEHUs NPoOJeMbl C YYETOM aHajIM3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTH M  BBINOJHATH paboTy B  YCIOBHUSX  PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PEUICHUH )KM3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCJIEN0BaTEIbCKUE TeliCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESATEIIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BHUJbl JEITEIIBHOCTU 110 IOJIYYEHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, NpeoOpa3oBaHUIO U NPHUMEHEHHUIO B Y4YEOHBIX
CUTYalUsX, B TOM YHUCIIE IIPU CO3aHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYJIMpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpoOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTyMEHTHl MJis J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJE PEIICHHUsS 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMUCK TEepeHoca CPEACTB M CIOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMEThb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, I0IyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JIUTEpaTrype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHann3upoBath



nH(OPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTUYECKHA OTICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3NTMUHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManuu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajadq;

npuoOpeTaTh OMBIT WCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  TpeacTaBICHUS
ononornyeckoit nHbopMaruu (CXeMbl, TpadyuKu, TUArpaMMbl, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa Npu pabdoTe C
Ouonornyeckol HMHPOpMaLMEN: TPUMEHATh XHUMHYECKHe, (U3UUYECKUE W
MaTE€MaTUYECKUE 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JIMCKYCCUU MO CYIIECTBY OOCY»XJaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIHHO BBITIONHEHHS TpeiaracMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILUN APYTUX yYaCTHUKOB
JIAAJIora U TUCKYCCHUM);

pacro3HaBaTh HeBepOalbHbIE CpEACTBA OOLICHHsS, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaAMEPEHUSs JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEéPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeTLHOCTD:

MOHUMAaTh M MCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThI MPH PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOICHCTBHS MPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJUICKTHBA;



OPUHUMATh LEJIM  COBMECTHOM  J€ATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUJIaH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHO paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJATh TO3UTHUBHOE CTPATETMYECKOE TIIOBEJIEHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) caMmoopraHu3amnusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUS MpoOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYIKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbLHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIIMUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYJULUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsiTHE CedsT M IPYTrUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

INNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOrOo mpeaMera
«buonorusiy Ha yriayOJnEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecredeHue
npopuapHOro  oOyueHuss  oOydaromuxcss  Owosormu. OHM  BKIIIOYAIOT:
cnenuduyueckue st OMOJIOTHHN HAyYHBIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN 10
OCBOGHUIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU TIO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynbTarTbl MPEICTABIEHBI IO
roJiaM U3y4YeHUs.

[IpenmeTHBIE pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kaacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHpPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHWM  3aKOHOB  NPUPOABI M  pEUIEHUH MNpoOJeM  PalMOHAIBLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraliye OUOJIOTMYECKUE TEPMHUHBI M TOHATHA (KU3Hb, KIETKa,
OopranmsM, MeTa0o0JIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, W3MEHUYUBOCTb, POCT U pPa3BUTHE), OUOJOTMYECKHUE TEOpUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOTOOOpa3usi M TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(ennHOOOpa3Hsl MOTOMKOB NEPBOTO MOKOJIEHUS, PACIIEIIEHUS, YHCTOThI TaMerT,
HE3aBUCUMOro HacienoBaHuss [. Menzaenss, TOMOJIOTUYECKHX DPSAIOB B
HACJICICTBEHHOMN U3MEHYUBOCTH H. . Basuinosa), HPUHLATIBL
(KOMITJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO ITO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAaHME, W3MEpPEHUE,
HaAOJII0/ICHNE, SKCTICPUMEHT);



YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKa, CTPOCHHUS OPTraHOB M CUCTEM
OpTraHOB PpACTCHHUM, KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIONINX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IPOIIECCOB: OOMEHa BEMIeCTB (MeTabonMn3M), MPEeBPAIEHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€03a, TaMEeTOTeHe3a, YMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  HMHAWNBUAYAILHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpraHOMJIaMHU KJIETKH U HX
GYyHKIUAMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEWM M MX (YHKIUSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U HX
GYHKIASIMH, MEXIY CHCTEMaMHd OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITalamu
oOMEHa BEIIEeCTB, dTalaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IUKJIOB OPTAaHU3MOB,
TanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (DEHOTUTIOM, (PEHOTUIIOM U
dhakTOpaMu cpeibl OOUTaHUS,

YMEHUE BBISBJIATh OTJIUYHUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIES
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUJI JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHUE pPelIaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH IPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMBIMU OMOIOTHYECKUMH TIPOIIECCAMU U SIBJIICHUSIMH, IETIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OKCICPUMECHTAIBHBIMU
cpenctBamu, GOPMYIUPYS II€Ib HMCCIECIOBAHUS, AHAIM3UPOBATH TOIYYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATENILCKOW paboTe 1o OHOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(DEPEHITUSX;

YMEHHUE OILICHUBATh OJTUYECKHE aCIMEKThl COBPEMEHHBIX KCCIIECOBAaHUN B
objmactu  OWONOTMM W MEOUIMHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE
OITOIOTBOPEHHUE, HAMpPABICEHHOE HM3MEHEHHE T€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oymymied mpodeccnoHambHOM
NEeSATENPHOCTH B 007acTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONM MPOMBIIUICHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEpEC, HAIlPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Ipodeccun u
IPOJOJDKEHUE OHOJOrMYecKoro oOpa3oBaHMs B  OpraHuU3alUsX CpPEIHEro
Ipo(eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPAKATh:

chOpMUPOBAHHOCTh 3HAHMM O MECT€ M PpOJM OHOJOTMHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, B TO3HAHUM 3aKOHOB MPHUPOJBI U PEHICHUH SKOJIOTUYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHUU BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIICHHS K MPUPOJIE,
0O0IIECTBY, YEJIOBEKY, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

yMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
omnpenereHusT M TMOHMMAaHHME CYIIHOCTH OCHOBOIIOJATaIuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OUOIOrHYECKUE TEOpUU
(aBosmrorinonHas Teopust Y. JlapBuHa, CUHTETHYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuioBa — 0 myTsx U HampaBieHusx 3Bontonuu, B.1. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus J[x. Xapaum m B. BaiinGepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluGuxa,
SKOJIOTMYECKON MUpaMUIbl HHEPruM), rumore3nsl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHUE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yEeMBbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCHUCTEM
(omucaHue, U3MepeHue, HaOJNIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OIIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHOTE€OLICHO30B,
PKOCHCTEM M Ouocdepbl, CTaOWIU3UPYIOIICTO, JBUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONaTPUYECKOTO u CUMIIATPUUECKOTO
BUJ1I000pa30BaHMsl, BIUSIHUS ABIKYIIUX CHUJI DBOJIFOIIUUA HA T€HO(POH MOMYISINHU,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHUsl, YepeIOBaHUsI HANpaBICHUN
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIYy MPOLECCAMHU SBOJIIOIUH,
JBIDKYIIMMHA CHUJIAMU AHTPOIIOreHe3a, KOMIOHEHTaMHU Pa3JIMYHBIX 3KOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  NPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cCpefie OOMTaHWs, aOMOTHYECKUX M OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3 OPTAaHU3MOB U CPEJIbl OOWTAaHMS, SAMHCTBA
YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAaHEHHSI MHOTo00pa3us BHAOB H
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/JIbI M YETIOBEUECTBA;

yMEHUE pelaTh OMOJIOTUYECKUE 3aa4l, BHISBISTh TPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHUYESCKUMU TIPOIIECCAMHU U SIBIICHUSAMHU, JIeJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiIa npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYA0BaAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYJIUPYS II€JIb HMCCICIOBAaHUS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U ICTIaTh BEIBOBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIBCKONW pabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIMHE, NMPOBOJAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TMOJYYCHHBIC  pE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHHUsIX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
U YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUSIX U CHOCO0aX MpeoTBpPAIECHUS
rJ1I00aIbHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOP Oyayled MnpogeccuoHalIbHOU
NESTENHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONB30BAHMS, MEAUITNHBI,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHH, CEIHCKOTO XO35AWUCTBA, MHUIIEBOMN
MPOMBIIINICHHOCTH, YIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U IPOJOJDKEHHUE
OMOIOrMUecKOT0 00pa30BaHUsl B OPraHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

o~ W DN -

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3ie/ioB U TeM
MpPOrpamMmmbl

buonorusa kak Hayka

JKuBble cucTeMbl U UX U3yUYECHHE
buonorus kineTku

XuUMHUECcKasi OpraHu3aIus KJIEeTKU
Ctpoenue 1 GyHKIIUU KICTKH

OOMeH BeIecTB U MpeBpalleHIe YHEPTUU B
KJIETKE

Hacnencreennas uadopmanus u
peanusanus €€ B KIIETKE

JKu3HEeHHBIN IIMKIT KIIETKHA
Crpoenue 1 QyHKIIH OpraHU3MOB
Pa3mHoXeHHe 1 pa3BUTHE OPTaHU3MOB

I'eneTuxa — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYUBOCTHU OPTaHHU3MOB

3aKOHOMEPHOCTH HACTIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYMBOCTH

['eHeTHKa YenmoBeKa

Cenexuusi OpraHu3MoB

bruotexHonorus U cUHTETUYECKast OMOJIOTHs

Pe3epBHOE Bpems

KoanuyecTBo 4acoB

Bcero

10

B~ B WO O

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEeKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

13



11 KITACC

Ne i/

9

10
11
12

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxaCHUE U PA3BUTHE IBOTIOIMOHHBIX
MIpEACTABICHUI B OMOJIOTUH

MukposBonronus U e€ pe3yJbTaThl
MaxpoasBomronus u €€ pe3yJIbTaThl

[TpoucxoxaeHue U pa3BUTHE KU3HU HA
3emite

[TpoucxoxaeHne 4enoBeKa — aHTPOMOTEHES
DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX

OpraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM

C OKpYXaloIleil cpeaoi

OpranusMel U cpeia 0OuTaHus

DKOJIOTHs BUJIOB U MO

DKOJIOrus COOOMIECTB. DKOJIOTHUECKUE
CUCTCMBI

buocdepa — rmobanbHast SKocucTemMa
UYenoBek 1 OKpysKarolas cpena

PesepBHoe Bpems

KoanuyecTBo 4acos

KonTpoJsbHbIe

Bcero
padoThI

14

15

10

12

102 0

IIpakTHyeckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

buosnorus kak KOMIIJIEKCHAs HayKa U KaK
4aCTb COBPEMCHHOI'O O6H.[CCTB3

JKuBbIC CHCTEMEBI K X CBOMCTBA
ypOBHeBa}I opraHu3alus )KUBbIX CUCTECM

HcTopust OTKpBITUS U U3YUEHUS KIIETKH.
Kiterounas teopus

Metobl MOJNIEKYISIPHOM U KJIIETOYHOU
ouonoruu. [IpakTuyeckas padora
«M3yueHne MEeToI0B KIETOYHOU OMOJIOTHU
(xpomarorpadus, anexTpodopes,
muddepeHIraTbHOE IeHTPU(DYyTHpOBaHUE,
[TLIP)»

XHUMHUYECKUN COCTAB KIIETKH 1

MuHepaibHbIE BEIIECTBa KIETKH, UX
Ounosornyeckas poib

OpraHuyecKue BEIecTBa KIETKH — OCJIKH.
Jlaboparopras pabota «OOHapY)KeHHE
O€JIKOB C TIOMOIIBIO0 KAYeCTBEHHBIX
peaxkuuin

CBoiicTBa, KIaccupuKays u GyHKIUN
OeJKOB



10

11

12

13

14

15
16

17

18

19

20

21
22

Opranuyeckue BeniecTBa KIeTKH —
YTIEBOABI

Opranuueckue BeniecTBa KIeTKH —
JIUTTHIBI

Hyxnennossie kucnotsl. JIHK n PHK.
Jlaboparopuas padota «VccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)»
Crpoenue u pynkuuu ATO. [pyrue
nykieosunrpudocdarsr (HTD)

CexBenupoBanue JIHK. Meroast

F€HOMMKH, TPAHCKPUIITOMUKH, IIPOTEOMUKHU

MeToapl CTPYKTYpHOI OMONIOTHI
Tunel knerok. [Ipokapuornyeckas KieTka

CrpoeHune 3yKapuOTHYECKON KIIETKH.

[TpakTuueckas pabora «M3yueHune cBONCTB

KJIETOYHOM MeMOpaHbD»
ITIoBepXHOCTHBIN anmnapar KJIETKH
OpnHoMeMOpaHHbIE OPTaHOUIbI KIETKH.
[TpakTuyeckas padora «M3yueHue
JIBUKECHHSI LIUTOILIA3MbI B PACTUTEIIbHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OpTaHOMU bl KJIETKU:
MHUTOXOH/APHUH, TU1acTH L. JlabopaTtopHas
pabota «MccnenoBanue mia3mMoiansa u
JIeTIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

HememOpanHbie opraHOU/IbI KIETKU

Crpoenue u pyHKIMHU Aapa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHHUTENIbHAS XapAKTEPUCTUKA KIETOK
sykapuot. JlabopaTopHas padora
«V3ydeHne cTpoeHHst KJIETOK Pa3InIHbIX
OPTaHU3MOB»

AcCCUMMIIALIMS U AUCCUMMIISALIUS — JIBE
cTopoHbl MeTabonm3ma. Tunsl oOMeHa
BemiecTB. JlabopaTopHas pabora
«V3yveHne KaTaJTuTHIeCKONH aKTHBHOCTH
(depMeHTOB (Ha MpUMeEpPe aMuUIa3bl WIH
KaTaJias3bl)»

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOr0 MeTabosm3ma. JlaboparopHas
pabora «M3y4enue pepMeHTaTHBHOTO
paciierieHus ePOKCUIa BOIOPO/Ia B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI
ABTOTpOdHBIN TUIT 0OMEHA BEIIECTB
dorocuHTe3

XemocuHTtes. JlabopaTopnast pabota
«CpaBHeHHe Ipo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a

AHaspoOHbBIe OpraHu3Mbl. Buabl OpoxeHusl.

Jlaboparopnast pabota «CpaBHEeHHE
IPOLIECCOB OPOXKEHHS U IBIXAHUS)
AdpoOHBIE OpraHU3MBbL. JTarbl
AHEPreTHYEcKOro oOMeHa

DOHeprust MeMOpPaHHOTO IPaJeHTa
npoToHoB. Cunte3 AT®: pabora

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

47

npoToHHON AT®-cuHTa3bI

Peaknum MaTpu4HOro CHHTE3a
Tpanckpunuus — matpuusbslii cuTe3 PHK
Tpaucnauus u e€ sramnbl

KoaupoBanue amunokucnot. Ponb
pubocoM B OMOCHHTE3E OerKa

Opranu3anys reHoMa y pOKapHoT U
9YKapHOT

MornekymspHble MEXaHU3MBbI SKCIIPECCUU
T€HOB Y 3yKapHOT

Bupycsl — BHeKJIeTOUHBIE (POPMBI )KU3HU U
oOnuratHele napasuthl. [IpakTuueckas
pabota «CoznaHue MOJIeII BUPYCay

BupycHslie 3a0051eBaHus YelloBeKa,
JKUBOTHBIX, PACTCHUHN

HanotexHooruu B OMOJIOTUH U MEIULIMHE
JKU3HEHHBIN 1K KIETKU
Marpuunsiii cuate3 JJHK

Xpomocomsl. JlabopaTopHas pabora
«M3yueHne XxpoMOCOM Ha TOTOBBIX
MHUKpOIpenapaTax»»

I[eJ'IGHI/Ie KJIICTKH — MHUTO3

Tunbl kieTok. KapruokuHe3 U UTOKUHES.
Jlaboparopnas pabota «HaGmonenune
MHUTO3a B KJIETKaX KOHYMKA KOpEeIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»

Peryn;nmsl KHU3HCHHOI'O NUKJIa KJICTOK

0.5

0.5

0.5



48

49

50

o1

52
53
54

55

56

57

58

59

60
61
62

63

64

OpraHusMm Kak €IMHOE LIEJI0€

Tkanu pacrenuii. JlabopaTopHas pabora
«/3yueHne TKaHeil pacTeHUID)

TxaHu )KUBOTHBIX U UEJIOBEKA.
Jlaboparopuas padota «/3y4ueHne TkaHen
JKUBOTHBIX»

Opransl. Cucremsl opranos. JlaboparopHas
pabota «M3y4eHne opraHoB I[BETKOBOTO
pacTeHus»

Ornopa Tena opraHu3MoB
JIBrKEeHNE OpPraHn3MOB
ITuTanne opraHu3MoB

IIuTanne MO03BOHOYHBIX KUBOTHBIX.
HI/IH_IeBapI/ITeJ'II)HaH CHCTEMaA 4YC€JIOBCKa

JIpIxaHue opraHu3mMoB

I[I)IXE[HI/IC IIO3BOHOYHBIX )KMBOTHBIX U
YECI0BCKa

TpaHCIOpT BEIIECTB y OPraHU3MOB

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX
JKUBOTHBIX M YCJIIOBCKA

Brinenenne y opranusmMoB
3ammra y opraHu3MOB
NMMyHHas cuctema yenoBeka
Paznpaxumocts u perynsuus y
OpraHu3MoOB

['yMopanbHas peryasuus 1 SHIOKpUHHAs
CHCTEeMa >KUBOTHBIX U YeIIOBEKa

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

DopMBbI pa3MHOKEHHUSI OPTraHU3MOB
[TonoBoe pa3zmMHOKEHUE
Meiios

I"ameTorenes. OOpa3oBaHKe U pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«/3yueHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpErapaTax»

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOT€HE3

3akimazika OpraHoB U TKaHEU U3
3apOABIIIEBHIX JIUCTKOB

Poct u pa3zBuTHE KUBOTHBIX.
JlaGopatopHas pabota «BeisgBneHue
IIPU3HAKOB CXOJ/ICTBA 3apOJIbIILIEH
MO3BOHOYHBIX KUBOTHBIX)

Pa3MHoOKeHMe U pa3BUTHE pACTEHUI.
JlaGopatopHnas pabota «CTpoeHHe OpraHoOB
Pa3sMHOXKEHUs BBICIIMX PACTEHUI»

HcTopust cTaHOBICHUS U Pa3BUTHUS
TeHETUKH KaK HayKu

OCHOBHBIE IOHSITUSA U CUMBOJBI T€HETUKH.
Jlaboparopras padota «JIpo3oduia kak
00BEKT TeHETUUECKUX UCCIICOBAHUIY

3aKOHOMEPHOCTH Hacle10BaHUs
npU3HaKoB. MoHOTHOpUIHOE
ckpeuuBanue. [Ipaktuueckas pabora
"H3ydenue pe3yabTaToOB MOHOTHOPHUIHOTO
CKpEIMBaHUA y Ip0o30Quisr"

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
83

84

85

86

87

88

89

[{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpELIMBaHUS

AHanuzupytolee ckpenmpanue. Hemonunoe
JIOMUHUPOBaHUE

JurnbpuaHoe cKpemmBaHue.
[TpakTuueckas pabora «3yueHue
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIIMBaHUS
y Ap030(OHITBI

[luTonornyeckre OCHOBBI AUTHOPHIHOTO
CKpEIIMBAHUS

CuermieHHOe Hacle10BaHNE MPU3HAKOB
XpOoMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH
I'enernka nona

I'eHoTHI KaK LETOCTHAS CUCTEMA
I'eHeTMYECKUI KOHTPOJIb Pa3BUTH
pacTeHuM, )KMBOTHBIX U YEJIOBEKA
N3MeHuYnBOCTh MpU3HAKOB. Buibl
U3MEHYMBOCTH

MoaudukanroHHast K3BMEHYUBOCTh
BapuaunoHHbI# psii U1 BapUallMOHHAS
KkpuBast. JlaboparopHas pabota
«MccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON U3MEHYHBOCTH.
[TocTpoeHre BapualluOHHOTO psiia U
BapHUAIMOHHON KPHUBOII»
['eHOoTUNIMYECKAs] ”3BMEHUNBOCTb.

KoMOnHaTHBHAS U3MEHYHUBOCTE

MYTaHI/IOHHaH N3MCHYHNBOCTD.

N

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

[TpakTuyeckas pabora «MyTaruu y
Ipo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAlIUOHHOI'O ITpoIECCa.
ONHUTeHEeTHKA U SITMTEHOMHKA

I'eneruka yenoseka. [IpakTrueckas padora
«CocraByieHUE U aHAJIU3 POJIOCTOBHOM»

MeTtoabl METUITMHCKON T€HETUKHA

3HaueHne MEIUIIMHCKON T€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX
3a00JIEBAaHUI YETIOBEKA

OCHOBHBIE ITIOHITHUSA CCJICKIINU.
Jlabopartopnast pabota «/3yueHnue copToB
KYJIbTYPHBIX PACTEHHUH U TIOPOJ JOMAITHUX
YKUBOTHBIX)»

MeTobl celneKIIMOHHOM paboTHI.
Jlaboparopuas padota «/3y4ueHre METOI0B
CEJIEKIIMU PACTCHUIN

JlocTrxeHus ceneKkuny pacTeHul U
*KUBOTHBIX. [IpakTyeckas padora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3yuyeHHe U HCI0JIb30BaHHUE
IE€HETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. [Ipaktuyeckas pabora
«3yuenne 00BHEKTOB OMOTEXHOIOTUI

OcCHOBHBIC HaNPaBIICHUS CHHTETUICCKOM
ounoJioruu

0.5

0.5

0.5

0.5



100 XpoMOCOMHasl U TeHHAsE MH)KEHEepUs
101 Menunmackre OMOTEXHOIOT NI

102 PesepsHblii ypok. IloBTopeHnue,

0000111eHHEe, CUCTEMATH3AIINAS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

135



11 KITACC

Ne
n/n

10

11

Tema ypoka

OomononHas teopus Y. Jlapsuna
JIBrKy11IME CUITbI 3BOJIIOLIMK BUAOB 1O Y.
JapBuny

Boprba 3a cymniecTBoBaHuE, €CTECTBEHHBII
Y UCKYCCTBEHHBIH OTOOP

DopMUPOBAHUE CUHTETUYECKON TEOPHUH
3BOJIIOLIUU

DTarbl 3BOJIIOIIMOHHOTO MpolLecca:
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
[Tonmynsiius — 3yeMeHTapHas €IMHALA
SBOJIIOLIUN

3aKOH reHETUYECKOro paBHoBecus JIk.
Xapnu, B. BaiinOepra. Jlaboparopras
pabota «BblsiBIEHNE U3MEHUUBOCTH Y
oco0ell 0THOr'O BHIA)»

DOneMeHTapHbIe (PaKTOPHI IBOTIOLUN
Oddext ocnoBarens. Ihdekr
OyTBUTOYHOTO TOPIIBIIIKA

Murpauu. M305smumn nomyasauui:
reorpaduyeckas, OnoIoruyecKas
EctectBeHHbI 0TOOP — HAMpPaBISIONIHIA
(baxTop 3BOIIOLUU

KoanuyecTBO 4acos

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

0.5

Jlara
U3y4eHUs

DJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoii oT60P

ITprcnocoOaeHHOCTh OPraHU3MOB Kak
pe3yJIbTaT MUKPOAIBOIIOLHH.
Jlaboparopnas pabota «/3ydyenue
apoMop(030B 1 UAMOAAANITALIUN Y
pacTEeHUN U KUBOTHBIX»

[Tpumeps! npucmnocoOIeHU y OpraHUu3MOB:

Mopdoioruaeckue, GU3n0IOTUIECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopnas pabota «IIpucnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11eecoo0pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopaTopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»
CrpykTypa Buaa

BunooOpa3oBanue kak pe3ysibTaT
MHUKPOIBOJIIOLUN

CBs13p MUKPOIBOJIIOLMY U SITUAEMHOJIOTHH
Makpossomonus. [laneonronornyeckue
METObI U3YUYEHUS IBOIIOLUN
buoreorpaduyeckre MeToAbl U3yUEeHUS
9BOJIIOLUN

OMOPHOIOTHYECKHE U CPABHUTEIBHO-
Mopororuueckre MeToIbl U3y4eHHUs
HBOJIIOLIUU

MonekyIapHO-TEHETUYECKUE,
OMOXVMHYECKHE U MAaTEMAaTHYECKUE

0.5

0.5

0.5



23

24

25

26

27

28

29

30

31

32

33

34

35

METObI H3YUYECHHUS IBOJIOIIMU
OO6111e 3aKOHOMEPHOCTH IBOJTIOLIMH
AnanTtuBHas paguarys. HepaBHOMepHOCTH
TEMIIOB HBOJIIOIIH

HayuHble runoressl NpoOUCX0XKIeHUS
KU3HU Ha 3emIie

JloHay4HBIE IPEICTABICHHS O 3apOXKIACHUN
KU3ZHU

OCHOBHBIE 3TaIbl HEOPTaHNUECKOM
HBOJIIOIUH

['unoTe3sl 3apoXkIeHUs )KU3HU

HcTopus 3eMiu 1 METO/IbI €€ N3yUYCHHUS.
Jlaboparopnas pabota «3yuenue u
OIHCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHHUX
OpPraHU3MOB»

HauanpHble 3TaIbl OpraHn4ecKoin
HBOJTIOIUH

DBOIOIUS 2YKapUOT

OCHOBHBIE 3TaIbl YBOJIOIHH
pactutensHOro Mupa. [IpakTrueckas
pabora «M3yuenne ocoOeHHOCTEH
CTPOCHHUSI pAaCTECHHI pa3HbIX OTIEIOB»
OCHOBHBIE TaITbI YBOJIOIIH KHBOTHOTO
MUpa

DBOIONUS )KUBOTHBIX. [IpakTHyeckas
pabota «M3y4yeHne ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX )KUBOTHBIX)

PazButune xu3Hu Ha 3emMJie 1o HpaMm U
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nepuoiam
MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3UCHI POILIOTO

CoBpeMEHHBIH 3KOJIOTUYECKUI KPU3HC, ET0
0COOEHHOCTH

CoBpeMeHHas: CUCTEMa OPraHUYECKOro
IIPOLIOTO

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpONOJIOTHS — HayKa O YEJIOBEKE
PazBuTune npenacraBieHuii o
MIPOUCXOXKJACHUN YeJIOBEKa

MecTo uenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
pabora «M3yuenune ocoOeHHOCTEH
CTPOCHHSI CKEJIeTa YeTIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

JIBHOKyILIME CHIIBI aHTPOIIOTEHE3a
CooTHomieHrne OMOIOTHYECKUX U
COLIMAJIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E
OCHOBHBIE CTaJIUU aHTPOTIOT€HE3a
[Taneorenerrka u najseoreHOMHUKa
DBOJIOIMS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTuueckas
pabota «M3yueHune 3KOIOrHIeCKux
aJanTali 4eJI0BeKay

MeXIUCUUTUTMHAPHBIE METOIBI
AHTPOIIOJIOTUU

0.5
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3apo>KneHHe " pa3BUTUC SKOJIOTHUHU

Mertoapl skonoruu. JlaboparopHas padora

«HSyLIGHI/Ie METOJ0B OKOJIOTHYCCKHUX
HUCCIEI0OBAHMI)

3HaueHne YKOIOTNYECKUX 3HAHUN I
YeJ0BeKa

Okonorndyeckue paKTopsl

AbGuoTtnueckue paxkTopsl. CBET Kak
skojorndeckuit pakrop. JlabopaTopHas
pabota «BbIsiBJICHUE PUCTIOCOOICHUI
OpPTraHU3MOB K BIUSTHHIO CBETa»

Abunorndeckue pakropsl. Temmneparypa
KaK PKOJOTHYECKHUIA (pakTop.
Jlaboparopnast pabota «BrisBiieHne

HpHCHOCO6J’I€HHI>i OpraHnu3MoOB K BJIMSIHHUIO

TeMIepaTypb»

AbuoTtnueckue hakTopsl. BiaakHOCTB Kak

skojornyeckui pakrop. JlabopaTopHas
pabota « AHaTOMUYECKHE OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUSD)

Cpenslr 0OMTaHUST OPTaHU3MOB
buonornyeckue purmbl
Xuznennsie GopMbI OpraHN3MOB
buornueckue paxTopsl

3HaueHne OMOTHUECKUX B3aUMOIECHCTBUI
JUTsI CYIIIECTBOBAHUSI OPTAaHU3MOB B Cpeie
oouTaHus

DKOJOTrMYECKHE XapaKTEPUCTUKU

[ = SN SN
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nomnyJrsinun

OCHOBHBIE TIOKA3aTENIH MOIMYJIALUY:
YHUCJIEHHOCTb, INIOTHOCTh, BO3pacTHas U
MI0JIOBasl CTPYKTYpa

OcCHOBHBIE MOKA3aTENN HOMYJISILIUU:
POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

OKojorudeckasi CTpyKTypa MOy JIssLun
JInHaMuyKa NOIMyJISUUU U €€ peryJIsaius

KpI/IBBIe pocCTa YUCJICHHOCTHU MOITYJIAIHHN.
KpI/IBbIC BBIDKUBAaHU S

DKoslornyeckas HUIlIA BU/A.
Jlaboparopnas pabota «IIpucnocodnenus
CeMsIH PACTCHHUI K PACCEIICHUIO»

Bup xak cucrema nomysisiiui

3aKOHOMEPHOCTHU MOBEJACHUS U MUTPALIHI
JKUBOTHEBIX

Coo0111ecTBO OpraHu3MoOB — OHOLIEHO3
DKocucTema Kak OTKpbITasi cucTeMa

KpyroBopot BeliecTB ¥ MOTOK SHEPTUU B
9KOCHUCTEME

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI
DKOJIOTHUECKUE TUPAMUIbI
W3meHeHus coo0IIeCcTB — CYKIECCHH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEN U OKEaHOB

HpI/IpOI[HLIe 9KOCUCTEMBI. DKOCUCTEMBI

0.5
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TYHJp, JIECOB, CTEIIEH, ITyCThIHb
AHTPONIOTre€HHBIE YKOCUCTEMBI

VYp6oskocucremsl. [IpakTuueckas pabota

«M3ydeHune u onucanue ypooIKOCUCTEMBD)

3aKOHOMEPHOCTH (hOPMUPOBAHUS

OCHOBHBIX B3aUMOACUCTBUI OpTraHHu3MOB B

OKOCHUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHU I
Pa3HBIX THIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

Bbruocdepa — olbmerranerapHas 060109Ka

3emiu
Yuenne B. . Bepranckoro o 6uochepe

3aKOHOMEPHOCTH CYIECTBOBAHUS
ouochepsl

KpyrosopoTsl Beniects u
OMOTCOXMMHYCCKHE ITUKITBI

3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTh OHOCheps
DKOJIOrM4eCcKre KPU3KUChl U UX PUINHBI
Bo3zaeiicTBue yenoBeka Ha 6nochepy

AHTpPONIOT€HHOE BO3/IEUCTBHE HA
PacTUTENBHBIN U JKUBOTHBIN MU

OxpaHa npupoabl

OCHOBHBIE MPUHIUIIBI YCTOHYUBOIO

0.5
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Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

ParmonanbsHOE TPUPOIOTIONB30BAHHUE U
COXpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpas3us 3eMiaun

Oo6o006mienne o TemMe «MUKPOIBOIIOIHS U
€€ pe3ynpTaThD)

O6o006menne o Teme «MaKkpOoIBOJIOLUS U
€€ pe3yJbTaTb»

O6006mmenue o reme «IIpoucxoxaeHue u
pa3BUTHE KU3HHU HA 3eMIIC)

O6o6menne no Teme «IIpoucxoxaeHne
YeJI0BeKa — aHTPOTIOTCHE3»

O06o0mIeHne TI0 TeMe «DKOJIOTHS — HayKa O
B3aMMOOTHOIICHHUSAX OPTraHU3MOB)
O06006menue mo reme «OpraHu3Mbl U cpejia
oOuTaHUS»

O6o006muieHne o TeMe «DKOJIOTHS BUIOB U
MOy JIALNID

O6006menue no Teme «buocdepa —
rio0anbHast 3KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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