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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buomnorus" (mamee - Ouoiorus) Ha
ypOBHE cpeaHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
dI'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 DPIOC COO npodunbHbie
ydeOHbIe TpeaMeThl, U3y4aeMble Ha yTriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennnanun  00y4eHUsT Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILKM, CpEeIHUM
o01uM, cpeTHUM IpodeccuOHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIbIM M3 H3THUX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE peElIeHUE OO0pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
3aja4, CBS3aHHBIX C MpodopHeHTauueil oOydaroluxcs U CTUMYJIUPOBAHHUEM
MHTEpeca K KOHKPETHOM 00JIacTM HAyYHOI'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULUHOM, SKOJOTUEN, ICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorus" naér npeacraBieHHE O
Hend W 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YpOBHE, OIpeseseT 00s3aTenbHoe (MHBApUaHTHOE) MIPEIMETHOE COACpKAHKE, €r0
CTPYKTYpPUPOBaHUE MO pasleraM U TeMaM, pacOpelesieHHe [0 KJaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4Y€HUs Y4eOHOro marepuana ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH Y4YeOHOro mporecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme mno Ouonoruu
peain30BaH NPUHLUI TMPEEMCTBEHHOCTH C HM3yuye€HHEM OHOJIOTUM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MpOCMaTpPUBAETCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIIee pa3BUTHE  OHMOJOTMYECKUX  3HAHUMH,
OpHMEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, MPEJICTaBICHUH O 370pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHONIICHUS K OKpyXaroliel mnpupogHoil cpene. B
nporpaMme No OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro mnpeaMera
«buonorusty B peamuzanuu  TpeboBanuii PI'OC COO k nIaHUPyEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM M NIPEAMETHBIM pe3yJbTaTaM OOydeHHs U B
GbopMHpPOBAaHWM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOM  JIESITEILHOCTH
oOyyJaroumxcst 1Mo OCBOCHHUIO COJAEpX aHUs OMOJIOTMYECKOro o0pa3oBaHUsl Ha
YPOBHE CpPEeHET0 00111eT0 00pa30oBaHUsI.

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, CEJICKI[UU, OMOTEXHOJIOTHUH, IBOIIOIMOHHOTO YUSHUS U IKOJIOTHH.

Nzyuenne ydeOHOro mnpeamera «buonorus» Ha YrIyOJIIGHHOM YpOBHE
OPHUEHTHPOBAHO HAa MOJATOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOUEMY TMOTYyYEHUIO
Ouonornueckoro  oOpa3oBaHHs B By3aX U OpraHM3alMSIX  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 3Tu 3HaHMS TOJNYy4arOT pa3BuTHeE. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HaHHS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeJOBEeKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTETHHO BKIIFOUEHBI OMOJIOTHYECKIE CBEICHHUS IPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI IS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OMOJIOTHUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYCHHBIMU OOYYAIOIIMMHUCS TPH W3YUYECHUU
bu3MKH, XUMHH, Teorpaduy U MaTEeMaTHKH.

CrpykTypa nporpamMmbl 1o ydyeOHOMYy mnpeamery '"buonorusa" orpaxaer
CHCTEMHO-YPOBHEBBI M OSBOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJIsl KUBBIX
CHCTEM pPa3HOI'0 YPOBHS OpraHU3alliy, HBOJIIOLUN OPraHUYEeCKOro MHpa Ha 3emie,
COXpaHEeHHUs: OMOJIOTMYECKOro pa3HooOpa3ust IutaHetsl. Tak, B 10 kiacce
U3yYalOTCSI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWMOJOTHH, SMOPHUOJIOTHH U
OMOJNIOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTUU M CHUHTETHUECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYYalOIMIUXCA IO OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoseka. B 11 kjacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHUe, OCHOBBI 3KOJIOTUHU U yUeHHUE 0 Ouocdepe.

VYueOusii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHHUE
oOydaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIUIIOB U MIPABHII,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, MOIMyJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KCHHUSAX, COBPEMEHHBIX
WCCIICJIOBAHMSIX B OMOJIOTHH, MIPUKJIATHBIX aClleKTax OMONOTUYEeCKUX 3HaHUM. Jliis
pa3BUTUSL M TOJJCpPXKAHUS HHTEpeca oOydaroumxcs K OWONOrMHM Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOI0 MaTepuasia B COAEPKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHHS U Pa3BUTHUS
TOM WM WHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pPElICHUE BaXKHEUIITNX OMOJOTHYECKUX U 3KOJOTHYECKUX MTPOOIIEM.



[ens n3yuenus yueOHOTo mipeameta «bruonorusy Ha yriryOJI€HHOM YPOBHE —
OBJIaJIcHHEe  OOYyYarONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra u MpuoOpeTeHue yMEeHUu
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONMpeAesIEHHON 00siacTu
npo(ecCHOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OuoJIorHel, Wi K BBIOOpPY
y4eOHOTO 3aBEICHHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHUA.

Joctiwkenue 1enu u3ydeHus yuyeOHoro mpenmera «buonorus» Ha
yTiy0JIEHHOM YpOBHE 00€CIIeUMBAETCS PEUICHUEM CIEIYIONIUX 3a0a4:

OCBOEHHE 00YYaIOIIMMUCA CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIHUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIax, COCTABIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSIX OHOJOTHMUECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIHs, BUJ, OMOreo1eH03, Onocdepa); O BhIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIEOBAHUSIX B OMOJIOTHH;

O03HAKOMJIEHHE OOYyYaloIMXCsi C METOJAaMU IO3HAHUSl YKUBOU MPUPOJIBI:
UCCIIEIOBATEILCKUMHU  METOJlaMi  OMOJIOTMYECKHX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUA W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeJeKUUH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJCOHTOJIOTHUH,
9KOJOTMHM);  METOJaMH  CaMOCTOSITENIBHOTO  MPOBEACHHUS  OMOJOTMYECKHX
HcclieloBaHUM B jabopaTtopud U B Ipupoae (HaOmoAeHUE, H3MEPEHUeE,
HKCIEPUMEHT, MOAECIUPOBAHUE);

OBJIQJICHUE OOYYalOUIUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OHOJIOTMYECKYH0 HH(POPMALIMIO; MOJb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMER M CUMBOJMKOM; YCTAaHaBIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTHM U  COIMATbHO-PKOHOMUYECKUMH U  JKOJOTUYECKUMHU
npoOjeMaMu 4YeJOBEYECTBA; OILICHUBATh IOCJIEACTBUS CBOCH NEATEITBLHOCTH I10
OTHOLIEHUIO K OKpYy)Karolleil MpUpOJHON cpene, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO0  OKPY’KAIOIIMX  JIOAEH; OOOCHOBBIBAaTH M  COOJIOJATh  MEpHI
npodrtakTHK WHGEKITMOHHBIX 3a00J€BaHU, TIPABUIA TTOBEJCHUS B MPHUPOJAC U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOW YKM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX MPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIC HAYUHbIE OTKPBITUSI B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00yYarOUIMXCsl UHTEJUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN
B IpOllecCe 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 TpoOJeMaMH, METOAO0JOTHUen
OMOJIOTUYECKOTO UCCIIEIOBAHUS, MIPOBECHUS AKCHEPUMEHTAIIbHBIX
UCCJIEIOBAHNM, pelIeHHs] OUOJIOTHYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y 00YUAIONMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW TPHUPOJC B
IIEJIOM M K OTJICJIBHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEIEHUS B MPHUPO/IE;
WHTETPAINNA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYaroIMMMKCS  KOMIIETEHTHOCTH B PAIlMOHAJILHOM
PUPOOTIOIL30BaHUN (COOIO/ICHNE TPaBWJI TOBEICHUS B MPHUPOJE, OXPaHBI
BHJIOB, SKOCHCTEM, OHMOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3JI0POBBS
OKpyXXarolmux Jrojaer (cobmoaeHuss Mep TpoPUIaKTHKA — 3a00JIeBaHUM,
obOecrieueHrne OC30MAaCHOCTH JKHU3HEACSITCIILHOCTH B UPE3BBIYAMHBIX CHTYAIIHUSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37JaHUE  YyCIOBUWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYAIOIIMMUCS
WHIUBUY AIbHON o0pa3oBaTeIbHOM TPAeKTOPUH, CHOCOOCTBYIOLIEH
noclieyoueMy Tpo(ecCHOHATLHOMY CaMOONPEIEICHUI0, B COOTBETCTBUHU C
WHINBUy ATbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTUU Ha YriayOJeHHOM
YpPOBHE CpeaHero obiiero odpazoBanus, coctaBisier 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3anMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OUOJOTUU
OCYIIECTBISIETCS ¢ YUETOM CHenu(UKU ero COJASp)KaHWsS W HAMpaBICHHOCTH Ha
MPOJIOJDKEHNE  OHOJOTHYECKOro 00pa3oBaHMsl B OpPraHU3aIUsX  CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MIPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTUYecKux pador. Takke ydactue
00ydJaronuxcsi B BBIMIOJHEHUU 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

CoBpemeHnHast OMOJIOTHS — KOMIUIEKCHasl Hayka. KpaTkast HCTOpusi pa3BUTHS
Ouonornu.  buonormdyeckue  HAyKM M HM3yYaeMble  MMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAAHBIE M TOUCKOBBIE HAy4YHBIE WCCICIOBAHUS B
OHMOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIOULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAHE NPUPOIBI.

JdemoHcTpanumn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, M. . Meunnkos, 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 cuctemMbl Kak mpeaMer uszydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, MJUCKPETHOCTb M LIEJIOCTHOCTb,
CJI0XHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3alny KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKAQHEBbIN, OpPraHU3MEHHBIM, MOIMYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTnyeckuit), OmochepHsiit. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromue )KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX 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 runorte3a. [lonsarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owomormueckux maHHbIX. OIEeHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaX€HUsT pe3yJibTaTOB JSKcrepuMeHrta. lloHsAtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonorunyeckue
cucrembl», «CBoiCTBa KHUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJlOBeuecKoro opranumsma», «buoreonenos», «buocdepa», «Meroabl
U3y4EeHUs )KUBOU IIPUPOJIBDY.

O6opynoBanue:  mabopaTopHOoe  OOOpyJOBaHWE IS  TPOBEICHHUS
HAOJTIOICHHH, 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. Knerounast reopus (T. IlIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE IOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpoMmarorpadusi, IMeKTpodopes, METol MEYEHBIX aToMOB, au(depeHITnaATbHOES
HEHTpU(PYTUPOBAaHUE, 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 pazBUTHA METOAOB MUKPOCKOTIUID.

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

IlpakTuueckass padora «l3yueHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadusi, anekTpodope3, 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 OHUOJOrmyeckas
poJib. PONb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buosornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mojekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHAHas CBA3b. BTopuyHas, TpeTU4Has, 4YeTBEPTUUHAs
cTpykTypbl. Jenatypamus. CBoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonorunyeckue Gpynkium 6emkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapUIbl U MOJIUCAXAPUIBI.
OOmuii TUTaH CTPOGHHUS U (PUBUKO-XUMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIIMN YIII€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoMicTBA. Kitlaccudukanus nunuaos.
Tpurnunepunapl, Qoconunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrtpoeHune HYyKIEHHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u Ouonorudeckue pynkmuu JTHK.
Bunsl PHK. ®ynkuuu PHK B kierke.

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

CtpykrypHas OuojorHs: OMOXHMHYECKHE U OMO(HU3NYECKUE HCCISIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CMPYKMYpsl U QYHKYULL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
Op2aHuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHAN0208.

JdemoncTpanuu

[Toprpetsr: JI. Ilonunr, Ix. 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 BOJIbI», «BelllecTBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHE MOJIEKYII
yraeBofoBy, «CTpoeHwe MOJeKyd JUNUIoB», «HyKiIenHOBbIE KHUCIOTHI»,
«Ctpoenne Monekyibl 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: 3yKapuoTHYecKas W mpokapuornyeckas. CTpyKTypHO-
(GyHKUHOHATbHBIE 00pa30BaHUS KIETKU.



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

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (miazmanemma). CTpykTypa IIa3MaTU4YeCcKOU
MeMOpanbl. TpaHCIIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIN TpaHcropT). IlomympoHunaemoctb meMOpanbl. PabGoTa HaTpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuTo3. Dk3o1uuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMHN KIETOYHON CTEHKU PACTCHHA, TPHOOB.

[Hutomna3zma. [uto30mb. [luTockener. J{BrxeHnue muroria3Mbl. OpraHouabl
kinetkn. OnHOMeMOpaHHBIE OPTaHOWIBl KJIETKH: DJHJOIUIa3MaTHYecKas CeTh
(BIIC), annmapar 'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3auMocBs3b
OJITHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOeHHE TpaHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus denkos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOMIIA3MATHYECKUIN
peruxynyM. CekperopHas ¢yHKuus amnmapara ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposxa 6enxkos 6 annapame [ onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPUM,  IJIACTHUJIBIL.
IIpoucxoocoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN W 1uiactui. llepBuunsle,
BTOPUYHBIE UM  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOPOIJIACTBI, XPOMOIUIACTHI, JEUKOIIACTHI BHICIIUX PACTEHUM.

HememOpanusie opranouasl kietku CTpoeHue M (QyHKIIMA HEMEMOpPaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MpbllIeUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. Mukpotpy6ouku. Knerounbii
neHtp. CTpoeHuMe U JABWKEHHE KIYTHKOB UM pecHUYEeK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Mmuxkpompybouxamu. Momopusie 6enxu.

Anpo. Ob6onouka siapa, XpoMaTUH, KapuoIuia3Ma, SIAPHIIIKH, UX CTPOCHUE U
bynkuuu. SnepHbiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacmoIOKEHHUE
XpoMocoM B HUHTep(ha3sHOM siape. Idyxpomamuu u 2eemepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiii
mpauncnopm.

Kinerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



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

Tabmunbsl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTKu», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHre NpOKAPUOTHIECKON KIETKNY.

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

JlabopaTopnass pabora «l3yuyeHue CTpPOEHHS] KIETOK Pa3IU4YHBIX
OpPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHre cBOWCTB KIETOYHON MEMOpaHBI».

JlabopaTopHass padora «JccnepmoBanue muasmosin3a W JAEIUIA3MOJIM3A B
PaCTUTEIIbHBIX KIIETKAX).

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

Tema 6. OOMeH BelmiecTB M peBpalleHHe JHEPIHH B KJIETKe

AcCUMWISIIIAS ¥ TUCCUMIIIALIAA — JIBE€ CTOPOHBI MeTabonn3ma. Tumnsl oomMeHna
BEIIECTB: aBTOTPO(HBIN W TeTepoTPOQHBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obOecrnieueHre KiIeTKu: mnpeBpanieHue ATO B
oOMeHHBIX Tmporeccax. DepMeHTAaTUBHBIM XapakTep peakuuil KJIETOYHOIO
Metabonuzma. DepMEeHTBI, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPTraHMYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakiMii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHUHTE3 OpraHMYeCKUX BellecTs B KieTke. DorocuHTes.
Anoxcueennvlll U okcuceHHblll pomocunmes y 6axmepui. Ceemocodbuparoujue
nUSMeHmbl U NUSMEeHMbl PeaKyuoHHo20 yeumpa. Poib XJIOPOIIIACTOB B MPOLECCE
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, C,. u CAM-munol
gdomocunmesa. IlponyktuBHoCcTh (GoTOCHHTE3a. BiusHue pa3iandHbix (HaKkTOpoB
Ha CKOpOCTh (poTocHMHTE3a. 3HaUeHUE (POTOCUHTESA.

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

AHa’poOHble opranu3Mbl. Buabsl Opoxxenus. IIponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHu3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToarotoBuTenbHbIN dTan. ['MHKOIN3 — OECKUCTOPOAHOE PACIICTUIEHHE TITFOKO3bI.

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 IMyTH
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 — MarpuuHbli cuHTe3 PHK. IIpunumms
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 — HekieTounbie (OpMBI )KU3HU M 00JUraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHviti Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnasa mpauckpunyus, pesepmasa, UHmMezpasd.

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

buoungpopmamura: unmeepayus u anamus o6orvuwiux maccueos («bigdatay)
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[lpecunteTmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCHHTETHYCCKHUH (MPEMUTOTUICCKUI) TIEPHOIbI HHTEP(DA3HI.

Marpuunbeii cunte3 JHK — pernmukamms. [Ipunuuner perummkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIJIEIBbHOCTD.
Mexanusm pernukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUmiaouaHblii wu
raruiouaHBI  HAOOpPBI  XpoMocoM. ['oMomoruunabie xpoMocombl. [lomoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHTO3a U TNPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3a.

Perymamusa mutorndeckoro nukia kietkd. lIporpammupyemasi kinerouyHas
rubespb — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHANIbHAsg TE€HOMUKA. Mexanusmul
npoaugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KiemKa» — buoun@opmamuyeckue mooenu 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. lIuTaHue >XKMBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKIIETOUHOE TNHIEeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pactenuit. Jlpixanue >xuBOTHbIX. Juddyzus
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxxHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
Kabepnoe u nérounoe apixanue. J{prxanue 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 COCYlIbl M KpoBb. Kpyrum kpoBooOpaieHus. IDBOJIOIHUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala v €€ peryisaius.

Beigenenue y opranusMoB. Beimenenue y pacreHuil. Beigenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaesieHus. PunpTpanus,
CeKpelusl U 00paTHOE BCACHIBAHUE KaK MEXaHH3Mbl pa0OThl OPraHOB BBHIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMU. Bolenenue y



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

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 UBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amura opranu3ma oT OonesHeil. iMmyHHas cuctema yenoBeka. KieTouHblii u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIN crerudUUecKuii
UMMyHUTET. Teopus KiIOoHaJIbHO-celeKTuBHOro ummyHnurera (II. Opnux, ©. M.
bepuner, 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 u pedaekTopHas peryyisnus y >XWBOTHBIX. HepBHas
cucreMa u €€ OTIeNnbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOUM CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrexc u
pednexTopnas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DICKCHI.

['ymopanbHast peryJisius U SHIOKPUHHAS CUCTEMA JKUBOTHBIX U UYEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U DSHIOKPUHHOM cucTeM. [ unortamamo-runodusapHas
cUucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOYHbBIE
Bojopocnn», «baktepumn», «lIpocreiimme», «Opranbl LIBETKOBBIX PpPaCTCHUII,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembly, «CTpoeHue cTedisy,
«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  TNUATaHUA  PACTECHHI,

«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
pacTeHUM pa3HbIX OTAEJIOB, BIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJETHhI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEeKa,
o0opyI0BaHUE AJI IEMOHCTPALIMHI IOYBEHHOI'O U BO3YIIIHOTO MUTAHMS PACTEHUM,
pacHieTuieHus Kpaxmalia u OeJIKOB Mo AeicTBreM (HepMEHTOB, 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 pa3zmHoxkenue. llonoBbie kneTku, wian ramersl. Meio3. Craauu
Mmeno3a. [loBegenue xpomocoM B menose. Kpoccunrosep. buosornuecknii cMbIci
MeNo3a M IIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKM3HEHHOM IHUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsutue. ['amerorenes y x«uBOTHBIX. [10J10BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIEeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

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

WuauBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopgpoeenesza. Ctaguu >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpooOinenne. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobnenue. bnacmyna, munvi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIICKOMUTAIONIUX. 3apObIIIEBbIC JINCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apObIIIEBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHAIbHAS WHAYKIKA).
3aknazka IUTAaHa CTPOEHMSI JKMBOTHOIO KaK pPE3yJbTaT HEepapXUYECKHX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpHUOHANBHOE pa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpyKaroUIeil cpeibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbId mnepuox. Ilpsimoe u
HempsAMoe pasBuTHe. PasButne ¢ meraMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYECHHE MPSMOrO U HEMPSMOIo



pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsuy POCTa )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATIBLHOTO PA3BUTHS
y ’KUBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHue 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 OII0OA0TBOpPEHHUE Y IIBETKOBLIX pacTteHuil. OOpa3zoBaHue 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 XITaMUIOMOHAJb», «Pa3MHOXEHUE 3BIIICHBD,
«Pa3sMHO)eHue ruapsy, «Menosy», «XpoMocoMmsDy, «l'amerorenesy», «CTpoeHue
AUIEKIETKU U crepmaTo3onga», «OCHOBHbIE CTaauu OHTOreHezay», «lIpsmoe u
HENpsiMOe pas3Butue», «Pa3zButrhe wmalickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CTpoeHune CeMsH OJHOIOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN IUKII
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHUKI MXa», <OKH3HEHHBIM  IUKI
MManoOPOTHUKA», « KU3HEHHBIN [TUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SULEKIETOK U
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JSATYIIKI.

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

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

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHUS BBICHIIUX
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. beno3zepckoro, 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.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-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 MeHaens — 3aKOH
eMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno gomuHrpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unores3a 4ucToThl raMer.

AHanuzupytomee ckpemyBanue. [IpoMexyTouHbIi XapakTep HaclieJOBaHUS.
Pacuierienue nmprusHakoB pyU HEMTOJIHOM JTOMUHUPOBAHUMU.

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

CuernnienHoe HaciieqoBanue npusHakoB. Paboter T. Moprana. CuernsieHHoe
HACJICIOBAaHUE TI'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, CLHETUVIEHHBIX C ITOJIOM.

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

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEICHUS WM KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue acmekTbl KOHTPOIS H
MU3MEHEHMS HACJIEICTBEHHON MH(OPMAIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuier 1 cxemsl: «llepBblit U BTOpoit 3akoHb Menaensy, « Tpetuii 3akoH
Menpnens», «AHanu3upyrouiee CcKpemmBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CremeHHoe Haclel0BaHUWE TMPHU3HAKOB y Apo3odmiby, «['eHeTuka momay,



«Kapuotunn uenoBeka», «Kapuotun gposzodpuns», «Kapuorunm mnrunmy,
«MHOX€ECTBEHHBIN aJlJIeIn3M», «B3auMoaercTBUE TEHOBY.

O6opynoBanue: MoOAENb JJis JEMOHCTpAallMd 3aKOHOB  eIMHOO00Opa3us
TUOpPUZOB TIEPBOrO TIOKOJEHUS U paCHICIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HAcJlEJOBAHMUS MNPU3HAKOB, MOJENb JJIs
JEMOHCTPAllUK CLEIJICHHOTO HACIEIOBaHUs IMPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

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

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue renotuna u cpeasl npu  (GopmMupoBaHHHM (PEHOTHUIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BUab
M3MCHUYHMBOCTH: HEHACJIECTBEHHAS U HACIICICTBCHHASI.

MoaudukanronHas W3MEHYUBOCTh. Ponb cpenbl B (OpMHUpPOBAHUU
MOAU(PUKAIIMOHHON KM3MeHuYnBOCTH. Hopma peaknuu npusHaka. BapuainmoHHbIN
psn u BapuanumonHas kpuBas (B. HMoranncen). CoiicTBa Moau(pHKalMOHHON
M3MEHUYHMBOCTH.

['eHoTHIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Bunpl reHOTUTIMYECKON M3MEHUYNBOCTH: KOMOWHATUBHAS, MYTAallUOHHAS.

KoMOunaTuBHass M3MEHYMBOCTh. Meii03 M TMOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OTHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBIE MyTalUMH. SnepHble WU
nuToIIa3MaTuyeckue mMyrauuu. CoMaTUYeCKUE W TMOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIlecca. 3aKOH TOMOJOTUYECKUX pSAJIOB B
HacneacTBeHHo m3meHuuBoctu (H.UM. BaBuiioB). BHesnepHass W3MEHUYHMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb dNUSEHemUYyecKux @axkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdemoncTpanuu

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

Tabmuubr u  cxembl: «Buasl u3meHunBoctw», «MoauduxkanuoHHas
U3MEHUYHUBOCTLY, «KomMmOunHaTnBHAsS U3MEHUYHUBOCTEY, «Merio3y,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YEIOBEKay, « Bumbl myTammiiy.



ObopynoBaHue: KHUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH H3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON U3MEeHYMBOCTU. IlocTpoeHue BapuaMOHHOrO psAga U
BAPUALIMOHHON KPUBON».

IIpakTnyeckas padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIENOBaHUs T'€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT T€HETHKM  YEJOBEKAa: TIECHEATOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUM, MOMYJISIMUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemMeHHOE OIPENIECIICHNE TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnenctBeHHbIe 3a00ieBaHUA YyelloBeKa. [ €HHbIE U XpPOMOCOMHBIE
00J€e3HH 4YeloBeKa. boyie3HM C HAceACTBEHHOM NPEeapacroyioKEHHOCTHIO.
3HaueHUuEe MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETHYECKUX
3a0oyieBaHU 4enoBeka. MeauKo-reHeTuYecKoe KOHCYJbTUupoBaHue. CTBOJIOBbBIE
KJIETKU. [[OHATHE «TEHETHYECKOTO Tpy3a». JTHYECKUE ACHEKThI UCCIEIOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

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

JdemoHcTpanumn

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

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 ceneknuu B CO3JaHMM COPTOB PACTEHUM U IIOPOJ
#*UBOTHBIX. CopT, MOpoAa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeACcTBeHHOM wu3MeHuMBoctTM H. WM. BaBunoBa, ero 3HadyeHue i
CEJIEKIMOHHOM paboThI.

MeTtoapl ceneKunOHHOW paboThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIM H
VHJIUBUYaJIbHBIN. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HcnwiTanne
npousBoAMTENed MO TOTOMCTBY. OTOOp N0 TEHOTHUIY 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 opranusmMoB. Hcmnosib30BaHHE T€HOMHOTO PEIAKTUPOBAHHMS U METOJOB
pexkomOuHanTHBIX JIHK 17151 mosmyueHust HICX0ITHOTO MaTepHaia Jijis CeJISKITUH.

[Tonyuenue HOJINIIOUIOB. BuyTtpusunosas ruOpuIu3aIms.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, Wid  UHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3nc U ero npuuuHbl. Mcnoian3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpuauzauus. [Ipeomonenue Oecmionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX PpOAWYCH A CO3JaHUS  HOBBIX COPTOB W THOPHUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpaweHue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeodosuvlix 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 MPOUCXOXKICHHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHON HU3MEHUMBOCTHY,
«Metonasl cenexkuumny, «OTnanénnas ruopuausanus», «MyTareHesy.

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

JlaGopaTopHasi padora «/3yueHrne METONOB CEJIEKINU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHID».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJEKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SUCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAsA OMOJIOTHS

OOBEKThI, HCHOJb3YyEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUeHUe, MOJIYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BuHOjee. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHUECKHUX
TexHosoruii. [Ipon3BoacTBO O€nKa, 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 PACTECHUU H
KUBOTHbIX. Kpunobanku. Comaruueckas TruOpuau3aluss W COMaTHYECKUN
smbOpuorene3. lcmnonap30BaHWe TarIOWJOB B CEIEKUMU pacTeHuil. [lonyuenue
MOHOKNIOHANIbHBIX anmumei. Mcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAECP KIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHas HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pexkomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTHYECKHE U ITUUECKHUE TPOOIEMbI T€HHOM HHKEHEPUU.

MenunuHckue o6norexnosoruu. [locrrenomnas nudposas menunuHa. [TLP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJlIoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. Vcmosb30BaHHWE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONPUHTHHIAa U ckaddonaauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULIUHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecrnedyeHus KOMOMHHUPOBAHHOM
3amuThl OT BOo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmunpsl u cxemsl: «Vcnoap3oBaHNEe MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KeTouHas nHxeHepusn», «[ 'eHHass HH)KEHepus».

JlabopaTtopHas pa6ora «/3yueHue o0beKTOB OMOTEXHOIOTUIY.

IIpakTHuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxHEWIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOHUOHHBIX 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 HBOJIIOLMOHHAS  OuoJoTHA. 3HA4YeHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpersl: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna sxkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
IpUCHOCOOIEHN y pacTeHuil W KHUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectus Y. lapsunay, «Haxoaku Y. JlapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KarmycThl», «[lopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS [BMXKYLIUX CHJI SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLII.

Tema 2. MuUKPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsauus Kak 3JieMEeHTapHas eIuHUIA 3BoJitolri. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3meHenue
reHooH/a TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJICHUE. 3aKOH
reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (AKTOPBI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas wu3MeHuHMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJ€HHbIE W3MEHEHMs 4YacToT aieiaed B nonymauusx. ekt
ocHOBatenss. Oggexm oOymulioynoeo eopaviuika. CHUdCEHUE 2eHemUYecKo20
pasznoobpazus: npudunsl u creocmeus. llposenenue sgpghexma Opeiigha cenog 6
oonvuwux u  manelx  nonyrayusx.  Mwurparuu.  V3oisius  TOMYJISIUN:
reorpaduueckas (MpocTpaHCTBEHHAs ), Orosorudeckast (pernpoayKTUBHA).

EctecTBeHHbIil 0TOOp — HamnpaBigomuil Qakrop 3Bomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYLIMH, CTaOWIM3UPYIOLIUH, pa3pbIBaAIOIIUi
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HUWKHOBEHHE W HBOJIOIUS COIUATHHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OpraHM3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl nmpucnocobieHuil y opranu3mMoB: Mop(hoIoruieckue,
¢usnonornyeckue,  OMoOXuUMHUUECKHe,  moBeaeHueckre.  OTHOCUTENIBHOCTh
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIONMK. M3omsimust — kimodeBod Qaktop BupooOpazoBanus. [lytu u
CITOCOOBI BUJI000pa30BaHMUS: aJIonaTpUYeCcKoe (reorpaduueckoe),



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 mposiBIeHus 3akoHa Xapau—BainOepray, «JBuxymme
CHJIBI 3BOJIIOLUNY, «IJKOJIOrHYEcKasi U30JSALUs MOMYJSIUM CeBaHCKON (openmny,
«l'eorpaduyeckass M30JSAIUS  JTUCTBEHHULIBI CUOUPCKOM W JTUCTBEHHHUIIBI
NaypcKon», «llomymsaMOHHBIE BOJIHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «Cxema
JCUCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOppOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckonaemelie», «I10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnosornueckue ananrauun», «lIlpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCTEY», «Kputepuu Buaa», «Buasl-npoitHukn», « CTpykTypa BUia B
npupoze», «Crmocobbr BumooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUIOB JAHMABIIICH», «IKOJIOTMYECKOEe BUI000pa30BaHWE BHUIOB CHHUID,
«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 pacTeHWd OJNM3KUX BHUJOB, OOpPa30BABIIMXCS
Pa3JIMYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BHJIA».

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

JlabopaTopnasi paGora «CpaBHeHHE BHIOB 10 MOP(POIOTrHICCKOMY
KPUTEPUIO).

Tema 3. Makpo3Boaonus 1 eé pe3yabTarhbl

Meroabpl  HW3ydeHHs] MakpolsBOMOUMU. [laleOHTOIOrMYECKHE  METOAbI
u3ydyeHus odBomouud. Ilepexomnbie ¢GopMbl U (UIOIEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue metoapl u3yudeHus 3Bojouuu. CpaBHeHue QIOpsl U
dbayHpl MaTepUKOB W OCTpOBOB. bmoreorpadudeckue obmactu 3emum. Bumpl-
DHAEMUKHU U PEJIAKTBHI.



DOMOpPHUOTIOTUYECKUE U CPABHUTEIBLHO-MOP(HOIOTUYECKUE METOJbl U3YUYEHUS
HBONIOLMH. ['€HeTHYecKrue MEXaHU3Mbl JBOJIIOLUM OHTOT€HE3a U MOSBJICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PynumenTtapasie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonornunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOCHUS (HHUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) SBOJONUU. [IpuHyun cmenvl yHKYyuUllL.
HeoOpatumocTs 3BosronMKM. AjnantuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

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 5SMOPUOHAIBHOIO PA3BUTHUSL MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «lJIaBHbIE
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. JJoHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reosoruueckasi) DBOJIOIUA. XHMHYECKas OHBOTIONMSA. AOHWOTCHHBIH CHHTE3
OpraHnueckux BemectB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpwm.
OOpazoBanue mnoduMepoB 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 3emuin u MeroAbl €€ wu3ydyeHus. lckomaemble OpraHUYecKHe
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. DBOJIOLHUSA MeTaboiau3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJIOT IEPBBIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokaprOTHI M 5yKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CUMOMOreHes3). DBONIOLIUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHUE
OCHOBHBIX I'PYIII 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 3Tanbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(O3bI
KUBOTHbIX. Benackas dayna. KemOpuiickuil B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIIOLUSA O3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimid. IIponcxoxaeHrne MIEKONUTAOUIMX U
ntul. [lpuHnun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
II03BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pasutne xku3HM Ha 3eMi€ IO dpaM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOm@as  XxapakTepUCTHKa KIWMara U
reOJIOTHYECKUX IpoueccoB. llosBiIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaHUS — DKOJOTHMUECKHE KPHU3UCHI npouwioro. [Ipuyunel n
CIEACTBUS MAacCOBBIX BbIMUpPAaHUI. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, €ro
ocobennoctH. [Ipobrema coxpanenust OnopasHooOpaszus Ha 3emie.

CoBpeMeHHass cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

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

Tabmuier u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
U3YUYEHHUIO CaMo3apoxacHus ku3Hm», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  HJBOMOUMW»,  «['eoXpoHolOrMYeckass  HIKajiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY», «CXxemMa 00pa30BaHUS 3YKapHOT
nyTéM cumobuorenesa», «Cucrema XUBOW mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHmit», «PuHHODUTHY, «OIHOKIETOYHBIE BOIOPOCIN,
«MHOrokneroynsle Bogopociuw», «Mxm», «llamopotHukn», «l 0l0CEMEHHbIE
pacteHus», «Opranbl ILBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
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, KOJUIEKIIUH
WUITIOKOXKHX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyuesla IITHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HMCKOMAEMbIX, MYJSKU OpPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGoparopHas  paGora «MojenupoBaHUE — ONBITOB
Mumnnepa—tOpu 1o n3y4eHn0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHHN B
NEePBUYHON aTMochepey.

JlabopaTopnasi paGora «/I3yueHue MU ONHCaHUE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3ydyenne 0COOEHHOCTEH CTPOCHHSA pPACTCHUU
Pa3HBIX OTAEIOBY.

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

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOTeHe3

Paznensl n 3anaum anTponosiorud. MeToabl aHTPOIOJIOTHH.

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

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

JBmxkymiue cuiibl ((pakTopsl) aHTpONOreHe3a: OMOJOTHYECKHIE, COIUANIbHEIE.
CooTHoIlIeHUE OMOJOTUYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHU/IbI — OOIIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsIH U
JMoIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAch. UenoBek yMenblid, MepBbIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek MpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJCH
3a mpenensl  Adpuxku. YenmoBek reimenbOeprckuii —  00mMIA  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 MajieOreHOMUKA.



OBOJIIOLIMSI COBPEMEHHOTO uesloBeKa. EcTtecTBeHHBI OTOOp B MOIMYJISLUAX
yenoBeka. MyTanvoHHBIN Tiponiece u moauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(QpQexkT ocHoBaTeNsH» B MOMYJSIUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbime pacbl: €BpolieouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepuKaHcKkas). BpeMsa M myTH paccesieHHsl 4YellOBeKa IO IUJIaHETe.
EnuHcTtBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Ipucrnoco6IeHHOCTh YeJOoBEeKa K Pa3HbIM YCJIOBHUSIM OKpY>KalolEed Cpebl.
Bmmsaune reorpadmueckoit cpenpl W jpelia TreHOB Ha MOPQOIOTHIO H
(U3HOTIOTHIO YeTIOBEKA.

MexauciuIuinHapHble  MeToAsl B (u3uveckol  (OMOJIOTHYeCKOM)
aHTPOINOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS W [aJ€OAHTPONOJIOTHUS
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble MCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONUHN OMOIOTHYECKOTO U COLUAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. lapBuHn, JI. Jluku, 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 aTaBU3MbBDY, «/[BHXKYIIIME CHIIBI aHTPOIIOT€HE3a», « IBOITIOLIMOHHOE
JIpEeBO  4eloBeKa», «ABcrpamonutek», «UYenoBek ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heanaepranbuby, « KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl SBOJIOINHU YEJIOBEKa», «Packl 4eloBeKay.

OO6opynoBaHue: MYJISDKM  OKaMEHEJIOCTEH, MpPEeAMETOB MaTepUallbHOM
KyJIbTYpbl ~TPEAKOB 4YelOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUONEHCKUMH CIO)KETaMH TPOWCXOXKICHHS UeJIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YeJoBeKa W uepena I[IMMIIAH3€, MOJIENIb KUCTH YEJIOBEKa M KHUCTH
HIMMITIaH3€, MOJIEJIM TOpPCa MPEIKOB YeIOBEKa.

JlabopaTopHasi padora «l3yueHne o0COOECHHOCTEH CTPOSHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHne FKOJOTMUECKUX aJaNTalui YeJIOBEKay.

Tema 6. Dxkogoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIel cpeaou

3apoxaenne u pa3Butue dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaumn
sKoJIoTuH. CBSI3b KOJIOTHUHU C IPYTUMH HAyKaMH.



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

3HaueHHe DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEKa. ODKOJIOTMYECKOE
MHUPOBO33pPEHME KAaK OCHOBA CBS3E€M 4YeNOBe4eCTBa ¢ Npupogoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPBI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEICHUS.

JdeMoHcTpanuu

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

Tabmunel 1 cxemul: «Pa3nensl skomorum», «Metoanl skomorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBD».

JlaGopaTopHnas padora «H3yuenue METOJ0B 3KOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkojorudeckne (HakTopsl U 3aKOHOMEPHOCTH UX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKHE, aHTpornoreHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KMBOTHBIX 10 OTHOIICHUIO K cBeTy. CHUrHalbHash poOJib CBETA.
DOoTONEPUOANU3M.

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. Kiaccudukanus pacTeHH MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenus sKUBOTHBIX K M3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHUsT OPraHW3MOB: BOJIHAS, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
rlyOMHHasT  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHne m BHyTpeHHHE pPUTMBL. CyTOYHBIE H
rogu4Hble pUTMBL. [Iprucrnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. I[loHsiTue o0 JKHU3HEHHOW (Qopme.
Kuznennsie GopMbI pacTeHUN: IEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIE (POPMBI JKUBOTHBIX: THIPOOHOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue bakTopHI. Buner OMOTHYECKUX B3aUMO/ICICTBUU:
KOHKYPEHIIUS, XUIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, koonepawus,
MYTyalu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpodpuueckue
B3auMojielicTBus  (Tommueckue,  (Qopudeckue, (Qabpuueckue).  3HaUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN Il CYIIECTBOBAaHHUS OpPraHW3MOB B Cpele
obutanus. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanumn

Tabmumel 1 cxembl: «Okonorndeckue (pakTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DuU3noIOrHMUEcKre aganTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MoB», «buojornyeckue puTMBI»,
«Kuznennoie  QopMmbl  pacTeHuit», «KuszHeHHble  (HOPMBI  KUBOTHBIXY,
«IKOocHCTEMA MIUPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jiecay, «llenu
NUTaHUS, «XUIHUYecTBO», «llapasutusm», «KoHkypeHmus», «CuMOH03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pPacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3JUYHBIX SKOJOTMYECKUX (PAKTOPOB, TIepOapuu CBETOIHOOMBBIX,
TEHEIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOUBBHIC, TECHEIIOOUBBIE U
TEHEBBIHOCIIUBbIE KOMHATHBIE PACTEHHUSI, TepOApUU U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX PACTEHUM, dyuena MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpodurtaMm, kcepoduram, Me30puTam, KOMHATHbIE
pacTeHHs] JaHHBIX TPYII, KOJJICKIIMHA >KUBOTHBIX, OOUTAIOIINX B PAa3HBIX cpefax,
repOapuu M KOJUICKIIMM pACTEHWH U OSKUBOTHBIX, OOJQJAIOMIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUW KU3HU, repOapuu u
KOJUICKIIMM PACTEHUW M >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOUIUX B PA3IMYHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTtopnasi padora «BbisgBICHHE MPUCTIOCOONICHU OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnas pabora «BblsBiIeHHE MPUCIOCOOTCHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTU PpACTCHUN U3
Pa3HBIX MECT OOUTaAHHUS.

Tema 8. Ikos10rust BUA0OB U NOMYJIANMNI

OKOJIOTUYECKUE  XApaKTEPUCTUKU  TOILYJISLIHH. [Tonmynsiuma ~ kak
ouosnoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEN OMOJOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YWUCIEHHOCThb, IUIOTHOCTb,



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

DKkosiornyeckas CTpykrypa nomnyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJIALUY.
JlnHamuka nomnysiAnuyu U e€ peryiranusa. buorthdeckuii moTeHuMan MOIYJIALMU.
MonenupoBanre TMHAMUKH TOMyIsiuuu. KpuBbie pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJSIUN: posib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
Mozenb dkosorndyeckon HumM Jx .M. XatumHcona. Pa3zmepsl skosormueckon
Hu. [loTeHunanpHast U peanu30BaHHAs HUILU.

Bua kak cucrema nonynsuuid. Apeansl BHAOB. Buabl u 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 MOMYJIALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  Iomyssiqum», «Bo3pacTHble  NHpaMuabI
nonyysiiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3lIMYHbIMU
opranuamamMmn», «Mojens skosorndeckor Humu Jx. M. XaTuuHcoHay.

Ob6opynoBanue: repdapun pacTeHHM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOieHus ceMssH  pacTeHUM K
PaCCEIEHUIO.

Tema 9. Ikos10rus CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3Mamu 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. [10uBbI 1 Wbl B AKOcHCcTEMax. KpyroBopoT BEMIECTB U TOTOK SHEPTUU
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 Ha
cykueccuu. KimmmakcHoe cooOmectBo. bropazHooOpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



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

AHTpONOreHHbIE HIKOCUCTEMBI. ATrposkocucTeMa. ArpoiieHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH M IPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonmornueckoe u
X035IMUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackadnozo 3ghghekma u 6ud08-30upukamopos (Kirouesvix
6U008) 6 ynkyuonuposanuu sxocucmem. [IepeHOC IHEPruM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAaMHU. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030elicmeus 3aepA3HEHULl PA3HbIX Mmunos Ha
CYyOOP2aHUZMEHHOM, 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

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIbHbBIC
TpYINNbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEmIECTB B HKOCHCTEMEY,
«llenu nutanus (MacTOUIIHAS, JETPUTHAS)», «DKOJIOTHUECKass MTUPAMHIA YUCEID,
«IKoJIoTHYeCcKas mupamMujia Oromaccel», «IKOJOTUUECKas MUpamMuia dHEPTUn»,
«O06pazoBanue 6omoTay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTE
noxapa», «9KocucTemMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMUM HACEKOMBIX, Uydelia MTHIL 1
3Bepeil, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, 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/JI0JIbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

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

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buocepa — oOmeruraneraprnas o0oyiouka 3eMid, TAE CYIIECTBYET 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.

3aKOHOMEPHOCTH CcyliecTBOBaHus Onocdepnl. OcobeHHOCTH Ouochephl Kak
ro0anbHON 3KOCUCTEMBL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHUYECKHE IUKIIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUMN
B Onocdepe.

3oHasbHOCTE Omocdepnl. Ilonarune o Oumome. OCHOBHBICE OWOMBI CYIIIH:
TYyH/Ipa, XBOIHBIE Jieca, CMELIaHHbIE ¥ HIMPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTHIHU, TPOMTUYECKHE JIECa, BEICOKOTOPhA. KimMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIAa 1
ounochepHbIXx 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», «TyHapay», «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 HMX NpUYMHbL. BosnelcTBue uyenoBeka Ha
ouochepy. 3arpssHeHue Bo3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JCICTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
Boranuyeckue caibl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOI'O PA3BUTHUSl UYEJIOBEUECTBA U MHPHUPOIBI.
PanvonansHOe  MpPUPOAOIONIB30BAHUE W COXpAaHEHHUE  OMOJOTHYECKOIOo
pazHooOpasus 3emiu. OOmKME 3aKOHOMEPHOCTH TJIO0AIBHBIX JKOJIOTUYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCa U €T0 BEPOSTHBIE TTOCIICICTBUSI.

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



9Kopeadburumayuu dKocucmem U cnocooos 60pvObLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvix 3KOCUCTEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arps3HeHuEe  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arps3HeHre nouBbl», «llapHukoBwId  3pdekT», «Ocobo
OXpaHsieMble IPUPOHBIE TEPPUTOPUNY, «MOJIeNT yIPaBIIEMOT0 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 PE3YJIBTATBI

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 O00YyYaroUMMUCS POCCUNUCKON
rPpaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OWOJOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTA Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUS OMOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMONOTHYECKOTO  00pa3OBaHWs, Haluuue  NpPABOCO3HAHUS  IKOJIOTHIECKOMN
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIHUTATEIBHOM JEATEIBHOCTU B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIECTBE TMpaBUJIaMU U HOpPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3WLHUHM JMYHOCTH, NATPUOTU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KEHUS, OCEPEKHOr0 OTHOUIEHUS K KYJbTYPHOMY HaCJIEAUI0 U
TPpaAUIHUSAM 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 IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B MPOLECCE PEAlM3alMi OCHOBHBIX HalpaBICHUN
BOCIIUTATEJIbHOU JI€SITENIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUIMCKOTO OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JAHHU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, MO3HABATEJbHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpPU OOCYXICHUH 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, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK W KYJBTYpY,
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, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBA;

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, STUUYECKOTO IMOBEACHUS;

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

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIIEHUE K CBOMM POAUTENSAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 TIPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAHHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOU NPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIISITh KAYECTBA TBOPUECKOW JTMYHOCTH;

5) ¢usuveckoro BocnUTAHHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLHMOHAJIBHOIO0 0J1ArONMOTyYHs:

NMOHMMAHWE W peau3alus 3J0POBOTO M 0€30MacHOro ooOpa3a >KU3HU
(3mopoBoe  TmHUTaHHWE, COONIOJCHHE TUTHCHWYECKUX TPaBWJI W HOPM,
cOaaHCUPOBAHHBIM PEKUM 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€e30I1acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 30POBBIO U KU3HU 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€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CaMOCTOSATEIbHO
BBINIOJIHATH TAKYIO JIESITEIbHOCTB;

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

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;

HOBBILIEHUE YPOBHS SKOJOTMYECKOHW KyJBTYpbl: NPUOOPETEHUE OIIbITA
IUTAHUPOBAHUSI TIOCTYNKOB UM OLIGHKM UX BO3MOXHBIX MOCJIEACTBUN s
OKPY KaroLEen Cpebl;

OCO3HaHUE TJI00AJIBHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM M MyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHMSI W YMEHUS TMpU PEIICHUH Npo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIOTIONIB30BaHNEM  (COOMIOJIEHME  MpaBuUi  TMOBEACHUS B MPHUPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAxX, OXPAaHY BHJIOB,
sKocucTeM, ouocdepsl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYyXKaroUen
IPUPOJIHON cpelie, YMEHHE MPOTHO3WPOBATH HEOIAroNpHUsTHBIE SKOJIOTHYECKUE
NOCJIEACTBUA MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATh UX;



HAJINYHE Pa3BUTOTO SKOJIOTHUECKOrO MBIIUICHUS, SKOJIOTHIECKON KYJIbTYpPHI,
OTIbITa JeSITeNIbHOCTH IKOJIOTUYECKOM HaMpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMAIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAESITETbHOCTH IKOJOTUIECKON
HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

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

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

NOHMMaHuE creuu(puKky OHONOrMM Kak HayKH, OCO3HaHUs €€ poju B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAloIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeJIOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpoOiieM
COXPaHEHHUs PUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU AJIE COBPEMEHHOW LMBUIM3AINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeI0BEYECTBA, TIOUCKA MyTeH BBIXOJA U3 IIIO0ATBHBIX YKOJIOTUYECKUX MPOOIeM U
o0ecrieueHus  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTMYECKWX 3HAHUH B LEIX
NOBBIIIEHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTU oOydaronuxcs, GopmMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaeMmble 3HAHHsS /I aHajiu3a u
OOBSICHEHUS! SIBIICHUI OKPYXAIOIIero MuUpa U MPOUCXOJAIMIMX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C HENbI0 MOTYYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMUYECKUE 3HAHHS IS
perieHust IpoOsieM B peaabHbIX )KU3HEHHBIX CUTYAIINX;

OCO3HaHUE ILIEHHOCTH HAy4YHOW JEsITeNbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO U HUCCIIEIOBATENbCKYIO AESTEIHbHOCTh UHIUBUAYAIBHO 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 OO0YyYaIOIIUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0ILIeHAYYHbIe TMOHSTHS, OTpPaXKAroIINUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTHs, SIBICHHE, IPOLECC,
CUCTEMa, HayuyHbIN (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIIeIOBaHUE,  HAOJIOIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
yHHUBEpCaJbHble ydeOHble JeHCTBUS (TIO3HABAaTeNbHBIE, KOMMYHHUKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIue dbopmupoBaHue byHKIHOHATBHOM
I'PaMOTHOCTH M  COITMAJIBHOW KOMIICTCHIIMM OOYYaromuxcs; CIIOCOOHOCTh
o0ydaromuxcst UCTIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWSI W  YHUBEpPCAJIbHBIC y4eOHBIE JCUCTBUS B
MTO3HABATEJILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynmpraTre wm3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHusi y oOywyaromerocs OyayT chOpMUPOBaHBI  IT0O3HABATEIbHbBIC
yHUBEpCaAIbHBIC yUeOHbBIE NCHCTBUSA, KOMMYHHUKATHBHBIC YHUBEpPCATIbHBIC YICOHBIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIE YyYEeOHBIE JCHCTBUS, COBMECTHAs
JESITEIbHOCTb.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CpPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBJanenue YHHUBEpPCAJIbHBIMH yueOHBIMU Mo3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 0a30Bble JJOrHYecKHue AeCTBUSI:

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

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMH TOHATHUSIMH ),

ONpEeNeNATh LeIU JCATEeIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUU UX
TOCTIDKECHUSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIEIISIMU;

HCII0JIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JJIsl 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAacCMATPUBACMBIX
SIBJICHHSIX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MIPUMCHSITH CXEMHO-MO/ICITbHBIC cpeacTBa TUISt IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



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

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepHUaJIbHbIX U HEMAaTepUaIbHbIX PECYPCOB;

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

KOOPAMHUPOBaTH M  BBINOJHATH paboTy B  YCIOBHSX  PEAJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PEUICHUH )KM3HEHHBIX MPOOJIeM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIIbHOCTH,
HaBBIKAMHM  paspelieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BHUJbl JEITEIIBHOCTU 110 IOJIYYEHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, MNPeoOpa3oBaHUI0 M NPHUMEHEHHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTh M (OpMYJIMpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJIECACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APryMEHThl MJisl 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 CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

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

YMEThb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTHUYECKYH 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, T0IYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(OpManuu (TEKCTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaTrype, OHOJOTUYECKUX CIIOBApsSIX U
CIpaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHanu3upoBath



uH(OPMAITUIO PA3IMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3TMUHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManuu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuoOOpeTaTh OMBIT WCHOJIB30BaHUS HH(GOPMAIMOHHO-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
Ouosornyeckol HMHPOpMaLUEN: TPUMEHATh XHUMHUYECKHE, (U3UYECKUue W
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCTONBb30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

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

OgjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYXJaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3aJlauM, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3HUIMHA APYTUX YYaCTHHUKOB
JAaJiora Wi TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

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

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

2) coBMecTHAas 1eSITeJIbHOCTD:

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  JE€ATENbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHHUPOBATh JICMCTBUS IO €€ JOCTHMIKEHUIO: COCTABJISITH IUJIaH JCUCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTatr o pa3pabOTaHHBIM KPUTEPHUSIM;

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) camoopranusanus:

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

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOLIEHHUIO K JKMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

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

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIeHUus MNpodsiieMbl C  YYETOM
UMEIOIIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOUYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HaHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh 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 JESTEIIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU Jisi OLEHKH CUTyalluu, BbIOOpa
BEPHOTI'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

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
OCBOEHHIO, HMHTEPIPETAMU U MPeoOpa3OBaHUIO 3HAHUM, BUIBI ACSITEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAKKE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTarTbl MPEICTABIEHBI IO
roJiaM U3y4YEeHUs.

[IpenmeTHBIC pE3yNbTaThl OCBOCHHS y4eOHOTO Tipeamera «buonorus» B 10
Knacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHWM  3aKOHOB  NPUPOABI M  pEUIEHUH MpoOJeM  PalMOHAIBLHOTO
MPUPOJIONIOIB30BAHMS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJIOTUYECKUE TEPMUHBI MU TOHSATUSA (JKU3HB, KIIETKA,
OopranmsM, MeTa0o0JIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U pPa3BUTHE), OUOJIOTMYECKHUE 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
(enHOOOpa3usi MOTOMKOB MEPBOrO TMOKOJICHMS, PACIICIUICHHS, YUCTOTHl T'aMeT,
HE3aBUCUMOro HacienoBaHuss [. Menzaenss, TOMOJIOTUYECKHX DPSAIOB B
HACJICICTBEHHOMN U3MEHYUBOCTH H. . Basuinosa), HPUHLATIBL
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIAMH HAYyYHOTO TMO3HAHUA, HMCIOJIb3yEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, 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 YEJIOBEKa, CTPOCHHUS OPTraHOB U CUCTEM
OpraHOB pACTCHHUM, KWUBOTHBIX, YEJIOBEKA, IIPOIECCOB JKU3HEACITCIHBHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKHUX
IPOIIECCOB: OOMEHa BemIeCTB (MeTabonIM3M), MPEeBPAIEHUs dHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPpOdHOTO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, M€03a, TaMeTOTeHe3a, SMOPHUOTEeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  HMHAWNBUAYATLHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAMHU KJIETKH U HX
GYyHKIUAMH, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEM M MX (YHKIMSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U HX
GYHKIASIMH, MEXIY CHUCTEMaMHd OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITalamu
0oOMEHa BEIIEeCTB, dTalaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu >MOPUOHAIBHOTO PA3BUTHS, TEHOTHUNOM U (DEHOTUTIOM, (PEHOTUIIOM U
dhakTOpamMu cpeibl OOUTaHUS,

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

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJIS JOKAa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTHICCKUX TPy,

YMEHHUE pPelIaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH IPHUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKIUMU TIPOIIECCAMHU U SIBICHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OKCIEPUMECHTAIbHBIMU
cpenctBamu, GOPMYTUPYS II€Ib HMCCIIECIOBAaHUS, AHAIM3UPOBATH TOYYCHHBIC
pe3yibTaThl U JeNaTh BHIBOIHI,

YMEHHE y4YacTBOBaTh B Yy4€OHO-HCCIIENOBATENILCKONW paboTe 1o OMOJIOTHH,
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 Oynymied mpodeccnoHanbHOM
NEeSTENLHOCTH B 007acTH OMOJOTHHU, MEAUIUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONM MPOMBIIUICHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEpEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJDKEHUE OHOJOrMYecKoro oOpa3oBaHMs B OpraHU3alUsX CpPEIHEro
Ipo(eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4yeOHOro mpeamera «buonorus» B 11
KJacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ M pOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPHUPOJABl M PEIICHHH SKOJOTMYECKUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHUU BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOTIONH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MPUPOJIE,
0O0IIECTBY, YEJIOBEKY, O BKJIAJ€ 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), OHOIOrHYECKHUE TEOpUU
(aBosrorinonHas Teopust Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS IBOJIIOIMU), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampaBieHUsx 3Bomtonuu, B.1. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus J[x. Xapaum m B. BaiinbGepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma HO. JluGuxa,
AKOJIOTMYECKON MHpaMUIbl SHEPruM), rumore3nsl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJlaMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yEeMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCHUCTEM
(omucaHue, U3MepeHue, HaOINIOJCHHE, 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, aJIONaTPUYECKOT O U CUMITATPUYECKOTO
BUJ1I000pa30BaHMsl, BIUSIHUS ABIKYIIUX CHUJI DBOJIFOIIUUA HA T€HO(POH MOMYISINHU,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHUsl, YepeIOBaHUsI HANpaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIYy MPOLECCAMU SBOJIIOINUH,
JBIKYIIMMH CHJIAMU aHTPONOreHE3a, KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENIbHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cpele OoOWTaHUs, aOMOTHYECKUX M OMOTHYCCKHUX



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

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY JJIS J0Ka3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBSI3 OPTAaHU3MOB U CPEJIbl OOWTAHMS, SAMHCTBA
YEeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHS MHOT000pa3us BHAOB H
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/JIbI M YETIOBEUECTBA,

yMEHUE pelaTb OMOJIOTUYECKUE 3aa4l, BHISABISTH TPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYSCKUMH TIPOIIECCAMHU U SBJIICHHUSIMHU, JIeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuia 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-MCCIIEIOBATEIBCKONW pabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  pE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHHUsX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
U YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUSIX M CHOCO0axX MpeaoTBpaIECHUS
ri100adbHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOP Oyayled MnpogeccuoHalIbHOU
NESTENHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONB30BAHMS, MEAUITNHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO35AWUCTBA, MHUIIEBOMI
MPOMBIIINICHHOCTH, YIIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U IPOJOJDKEHHUE
OMOIOrMUECKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

whnm A W N =

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3ieioB U TeM
MpPOrpamMmmMbl

buonorusa kak Hayka

JKuBble cucTeMbl U UX U3yUYECHHE
buonorus kineTku

XuUMHUECcKasi OpraHu3aIus KJIEeTKU
Ctpoenue u 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

— A~ B~ L O

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



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

MukposBosnronus U e€ pe3yJbTaThl
MaxpoasBomronus u €€ pe3yJIbTaThl

[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
3emite

HponcxomneHHe YCJIOBCKA — AaHTPOIOI'CHE3

DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX
OpTraHru3MOB U HAAOPIraHU3MECHHBIX CUCTCM
C OKpYXaloIleil cpeaoi

Opranu3mesl 1 cpefia 0OuTaHus

DKOJIOTHs BUJIOB U MO

DKOJIOrus COOOMIECTB. DKOJIOTHUECKUE
CUCTCMBI

buocdepa — rmobanbHast SKocucTemMa
UYenoBek 1 OKpysKarolas cpena

PesepBHoe Bpems

KoanuyecTBo yacos

Bcero

14

15

10

12

102

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Tema ypoka

Bbuonorusa xak xoMIIJIeKCHast HayKa U
KaK 9aCTb COBPCMCHHOI'O 06H.[CCTB3.

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas opraHu3anys )KUBbIX
CUCTEM

HcTopust OTKpBITHS U N3YUEHUS
kietku. Knerounas teopus

MeTto1bl MONEKYJIIIPHOU U KIIETOUYHOU

ouonorun. [Ipaktuueckas pabora
«3yyeHne MeTo10B KJIIETOYHOU
6uosioruu (xpomarorpadus,
anekTpodopes, nudhepeHnrnaIbHOS
ueHtpudyruponanue, [1LP)»

XUMHUYECKUH COCTaB KIIETKHU

MuHepanbHbIe BeIIeCTBa KISTKH, HX
Ouosiornyeckas poib

Opranuueckue BeImecTBa KIeTKH —
6enku. JlabopaTopHas paboTa

KoanuyecTBo 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

0.5

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bub6moreka [JOK
https://m.edsoo.ru/863e6122

bubnunoreka [IOK
https://m.edsoo.ru/863e6564

bubmuorexa [JOK
https://m.edso0.ru/863e674¢

bubmuorexa [JOK
https://m.eds00.ru/863e6b72

bubmuorexa [JOK
https://m.edsoo.ru/863e6b72

bubmuorexa [JOK
https://m.eds00.ru/863e¢6870

bu6moreka [JOK
https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

10

11

12

13

14

15

16

17

18

«O6Hapy>xeHHe OETKOB ¢ TOMOILBIO
Ka4EeCTBEHHBIX PEaKLUiD)

CBoiicTBa, K1accupuKaus u
¢byHKIIMN 6ETKOB

Oprannueckue BeniecTBa KIETKH —
yTIIEBOBI

OpFaHI/I‘ICCKI/Ie BCIIECTBA KIICTKHU —
JINIINU AbI

Hyxknennoseie kucnotsl. JIHK nu PHK.

JlaboparopHas paboTa
«HMccnenoBanue HyKIEHMHOBBIX
KHCJIOT, BBIIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

Crpoenue u pynkuun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)
CexBennpoBanue [JHK. Meroast
TE€HOMUKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKHU

Metoapl CTPYKTYpHO# OHOJIOTHH

Tune! knerok. [IpokapuoTnueckas
KJIETKa

CrpoeHne 3yKapuoTHUECKOMN KIETKH.
[Ipaktuyeckas padora «3yuenue
CBOWCTB KJIETOUHOW MeMOpPaHbD»

IToBepXHOCTHBIN anmnapar KIeTKU

0.5

0.5

bu6moreka [JOK
https://m.eds00.1ru/863e6e88

bubnunoreka [IOK
https://m.edso0.ru/863e6e88

bubnmnoreka [IOK
https://m.edsoo0.ru/863e6{10
https://m.edsoo.ru/863e716¢

but6mmoreka [IOK
https://m.eds00.ru/863e766¢

but6mmoreka [IOK
https://m.eds00.ru/863e7¢98

bub6moreka [JOK
https://m.edsoo.ru/863e7aae

bubnunoreka [IOK
https://m.edsoo.ru/863e7dc4

bubnunoreka [IOK
https://m.edsoo.ru/863e796¢

bubmuorexa [JOK
https://m.eds00.ru/863e¢796¢

bubmuorexa [JOK
https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

19

20

21

22

23

24

25

OnHomMeMOpaHHbIE OPTaHOUIBI
knetku. [Ipakruyeckas pabora
«M3y4yeHne NBUKEHUS IIUTOTIA3MBI B
PACTUTENBHBIX KIIETKAX)»

[TosryaBTOHOMHBIE OPTaHOHUIBI
KJICTKU: MUTOXOHAPUH, IJIACTUBI.
JlaboparopHast paboTa
«HccnenoBanue mia3Mommsa u
JICTUTa3MOJTN3a B PACTHTEIILHBIX
KJIETKaX»

HemeMOpaHHbIe opraHOUIbI KJIETKU

Crtpoenue u GyHKINHA sIpa

CpaBHuTENbHAsA XapaKTEPUCTHKA
KIIETOK dyKapHoT. JlabopaTopHas
pabota «3yueHne cTpoeHus KJIETOK
pa3IUYHBIX OPraHU3MOB

ACCI/IMI/IJ'IFIIII/ISI U IUCCUMMUIIAIUA —
JIBE CTOPOHBI MeTaboau3Ma. THIIbI
oOMeHa BemiecTB. JIabopaTopHas
pabora «M3yueHne KaTaTuTHIECKON
aKTUBHOCTH (PEpMEHTOB (Ha IIpUMEpe
aMUIIa3bl WK KaTaaasbl)»

@epMEHTAaTUBHBIN XapaKTep PEaKIUi
KJIETOYHOTO METaboIu3Ma.
JlabopaTtopHnas pabota «M3yuenue
(hepMEeHTAaTUBHOTO pacUIeTIICHUS
MEePOKCH]IAa BOJIOPO/A B PACTUTEIBHBIX

0.5

0.5

0.5

0.5

but6moreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a

bubnunoreka [IOK
https://m.edsoo.ru/863e81b6

bubnunoreka [IOK
https://m.edso00.ru/863¢8436

bubnunoreka [IOK
https://m.eds00.ru/863¢8612

bu6moreka [JOK
https://m.edso00.ru/863¢8878

bub6moreka [JOK
https://m.edsoo.ru/863e¢89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

33

34

35

36

U ) KUBOTHBIX KJICTKax»

Benku-akTuBaTOPHI M OCIIKH-
WHTUOUTOPBI

ABTOTpOQHBIN TUIT OOMEHA BEIIECTB

dotocunrtes

XemocuHntes. JJaboparopnas pabota
«CpaBHeHHE TIpoIIecCOB (POTOCHHTE3A
U XEMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buib
opoxenusi. JlabopatopHas pabora
«CpaBHeHHE TIPOIIeCCOB OPOKECHUS U
TIBIXaHUS

AdpoOHBIE OpraHU3MBbL. DTarbl
SHEPreTUYecKoro ooMeHa

OHeprust MEMOpPaHHOT'O IPaJUeHTa
npoToHoB. Cunte3 AT®: paboTa
npoToHHON AT®-cuHTa3bI

Peakunu MaTpuUiIHOTI'O CUHTE3a

TpaHckpumnms — MaTpUYHBIN CUHTE3
PHK

Tpancnsauus u e€ srarbl

KonupoBanue amunokucinot. Poib
pubocom B OMocHHTE3€e Oeika

0.5

bub6moreka [JOK
https://m.edso00.ru/863e8c60

bubnmnoreka [IOK
https://m.edso00.ru/863e8c60

bu6moreka [JOK
https://m.edsoo.ru/863e8efe

bu6moreka [JOK
https://m.edsoo.ru/863¢e8efe

bubnunoreka [IOK
https://m.edso00.ru/863e8d78

bubmuorexa [JOK
https://m.edsoo.ru/863e8d78

but6mmoreka [IOK
https://m.eds00.ru/863e¢9214

but6mmoreka [IOK
https://m.eds00.ru/863e¢9214

but6moreka [IOK
https://m.edsoo.ru/863e9336

bu6moreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

37

38

39

40

41

42

43

44

45

46

47

Opranu3zanus reHoMa y IpoKapuoT u

9yKapuoT
MonexynsipHble MEXaHU3MBI
HKCIPECCUH F'€HOB Y 3YKapHOT

Bupycsl — HekneTouHble (GOpMBI
KU3HU U 00JIUTaTHbBIE Mapa3UThI.
[TpakTrueckas padora «Co3ganue
MOJIEJIN BUPYCa»

BupycHble 3a001€BaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUI
Hanorexnonoruu B 6uonoruu u
MEIUIINHE

JKU3HEHHBIN UK KIETKA

Matpuunslii cunte3 JJHK

Xpomocowmsl. JTabopaTtopHast pabota

«HM3y4yeHne XpoMoCcOM Ha TOTOBBIX
MHUKpOIIpernapaTax»

Jlenenue KIeTKu — MHUTO3
Tunsl kitetok. Kapuokunes u

nutokunes. JlaboparopHas pabora
«HabmoneHre MUTO3a B KIIETKax

KOHYMKA KOpElIKa JIyka (Ha TOTOBBIX

MUKpOIIpenapaTax)»

PCFYJ'ISII_[I/IH KHU3HECHHOI'O IMKJIa KJIIECTOK

0.5

0.5

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e6564

bu6moreka [JOK
https://m.edsoo.ru/863e674¢

bubnunoreka [IOK
https://m.edso00.ru/863e6b72

bubnunoreka [IOK
https://m.edsoo.ru/863e6b72

but6mmoreka [IOK
https://m.eds00.ru/863e¢6870

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢

but6mmoreka [IOK
https://m.eds00.ru/863e6e88

but6mmoreka [IOK
https://m.eds00.ru/863e6e88

but6mmoreka [IOK
https://m.eds00.ru/863e61f0
https://m.edsoo.ru/863e716¢

bu6moreka [JOK
https://m.edso00.ru/863e766¢

bu6moreka [JOK
https://m.eds00.1ru/863e7¢98



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

48

49

50

51

52

53

54

55

56

57

58

59

60

OpranusM Kak eIMHO€ LIEJI0e

Txanu pacrenuii. Jlaboparopuas
pabora «M3yueHue TkaHel pacTeHUI»

TkaHM KUBOTHBIX U YEJIOBEKA.
JlabopartopHas pabota «3yuenue
TKAHEH JKUBOTHBIX)»

Opranbl. CUCTEMBI OPTaHOB.
JlabopaTtopHnas pabota «M3yuenue
OpraHOB I[BETKOBOTO PACTEHUS

Onopa Tena opraHu3MoB

JIBr>KEeHHE OpPraHU3MOB

[Iutanue oprann3mMoB

IIutanne MO3BOHOYHBIX KHBOTHEIX.
HI/IHleBapI/ITeJ'IBHaSI CHCTEMaA 4Y€JIOBCKaA

JIpIXaHne OpraHn3mMoB

I[I)IX&HI/IG IIO3BOHOYHBIX )KXUBOTHBIX U
YCII0OBCKa

TpaHcnopT BeleCTB y OpPraHu3MOB

KpOBeHOCHaSI CHUCTCMA ITO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKA

Brinenenue y opranu3smMoB

0.5

0.5

0.5

bubnmnoreka [IOK
https://m.edsoo.ru/863e7aae

bubnuorexa [JOK
https://m.edsoo.ru/863e7dc4

but6mmoreka [IOK
https://m.eds00.ru/863e796¢

bu6moreka [JOK
https://m.edso0.ru/863e796¢

bub6moreka [JOK
https://m.edsoo.ru/863e7540
but6moreka [IOK

https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

bu6moreka [JOK
https://m.edsoo.ru/863e¢7f4a

bubnunoreka [IOK
https://m.edso00.ru/863e¢81b6

bubnunoreka [IOK
https://m.edsoo.ru/863e8436

bubnunoreka [IOK
https://m.edso0.ru/863e8612

bubmorexa [JOK
https://m.edsoo.ru/863e8878

bubmuorexa [JOK
https://m.edso0.ru/863e¢89%a4

but6moreka [IOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

61

62

63

64

65

66

67

68

69

70

71

3ammTa y OpraHu3MOB

I/IMMYHHaSI CHCTEMaA 4YCJIOBCKaA

PasgpaxxumocTs u perynsanus y
OpraHU3MOB

I'ymopanbHas perymnsnus u
SHJOKPUHHAs CUCTEMA KUBOTHBIX U
4eJI0BEKa

®opMbI pa3MHOKEHUSI OPraHU3MOB
[TonoBoe pa3zMHOKEHUE

Meiios

I'amerorenes. O6pa3oBanue u
Pa3BUTHUC MMOJIOBBIX KJICTOK.
JlabopaTtopHnas pabora «M3yuenue
CTPOCHUSI TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpenapaTax»

I/IHI[I/IBI/I,I[yaJ'ILHOG pPa3BUTHUC
OpTraHnu3MOB — OHTOI'CHE3

3akyajka OpraHoB U TKaHEH U3
3apOJIBIILIEBHIX JUCTKOB

Poct n Pa3BUTHUC ) KUBOTHBIX.

JlaGopatopHas pabota «BbIsBieHHe
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH

0.5

0.5

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

bubnunoreka [IOK
https://m.eds00.ru/863e8c60
bubnunoreka [IOK
https://m.edsoo.ru/863e8efe

bubnunoreka [IOK
https://m.edsoo.ru/863e8efe

bubnuorexa [JOK
https://m.eds00.ru/863e8d78

bubmorexa [JOK
https://m.eds00.ru/863e8d78

bubmuorexa [JOK
https://m.edsoo.ru/863¢9214

bubnmnoreka [IOK
https://m.edsoo.ru/863¢9214

bubnunoreka [IOK
https://m.eds00.ru/863¢9336

bu6moreka [JOK
https://m.edso00.ru/863¢6122
https://m.edso0.ru/863e632a

bubmuorexa [JOK
https://m.eds00.ru/863e6122

bu6moreka [JOK
https://m.edsoo.ru/863e6564



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

72

73

74

75

76

77

78

79

ITIO3BOHOYHBIX )XMBOTHBIX)

Pa3zmHoOXeHuE 1 pa3BUTHE PAaCTCHUH.
JlabGopaTtopHnas pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHun»

HCTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHUA
T'CHCTUKH KaK HayKH

OCHOBHBIE ITOHITHUSA U CUMBOJIEI
reHetuku. JlabopaTopnas pabora
«/Ipozoduna kak 00BeKT
TEHETHUYECKUX UCCIICTIOBAHUIN

3aKOHOMEPHOCTHU HACJIEIOBAHUS
MpU3HAKOB. MoOHOTHOpUIHOE
ckpemBanue. [IpakTiuueckas paborta
"U3yueHue pe3ynbpTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
npo3odub"

IuTonoruyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIHBAHUS

Ananuzupylolniee CKpelBaHue.
Henonnoe nomuHupoBaHue

JuruOpuaHoe CKpeluBaHue.
[IpakTrueckas padora «M3ydenue
Pe3yNbTaToOB IUTHOPUIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD»

Iutonornyeckue OCHOBBI
TUTUOPHUTHOTO CKPEITUBAHUS

0.5

0.5

0.5

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e674¢

bubnunoreka [IOK
https://m.edso00.ru/863e6b72

bubnunoreka [IOK
https://m.edsoo.ru/863e6b72

bubnunoreka [IOK
https://m.edso00.ru/863e6870

bubmorexa [JOK
https://m.edsoo.ru/863e6d5¢

but6moreka [IOK
https://m.eds00.1ru/863e6e88

bu6moreka [JOK
https://m.edso00.ru/863e6e88

bu6moreka [JOK
https://m.edso00.ru/863e6110
https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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83

84

85
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89

90

CreruieHHO€e HACJIEI0OBAaHUE
MIPU3HAKOB

XpOMOCOMHasi TEOPUS
HACJIEICTBEHHOCTH

I'enetnka noina

I'enoTun kak menocTHas cucTemMa

I'eneTnueckuii KOHTPOJIb PA3BUTHS
pacTeHHi, )KUBOTHBIX U YETIOBEKA

MN3MeHUYMBOCTH MpU3HAKOB. Bribl
U3MEHYUBOCTH

MonudukarnmonHas "3AMEHIHNBOCTh

BapuauvoHHBIN psii U BApUALIMOHHAS
kpuBasi. JlabopaTopnas pabora
«HccnenoBanne 3akOHOMEPHOCTEN
MOIM(UKAITMNOHHONW N3MEHUYNBOCTH.
ITocTpoeHne BapualiMOHHOTO psifia U
BapHallMOHHOW KPUBOW»

TI'enoTunuueckas N3MEHYUBOCTb.
Komb6unaTtuBHass H3MEHUYUBOCTD

MyTanoHHast U3MEHYUBOCTb.
[IpakTuyeckas pabora «MyTtauuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMCpHOCTI/I MYTAllMUOHHOT'O
mpornecca. OnHUreHeTuKa u

0.5

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e766¢
bu6moreka [JOK
https://m.eds00.ru/863e7¢98

bub6moreka [JOK
https://m.edsoo.ru/863e7aae

but6moreka [IOK
https://m.edsoo.ru/863e7dc4

bu6moreka [JOK
https://m.edso0.ru/863e796¢

bubnunoreka [IOK
https://m.edsoo.ru/863e796¢

bubmorexa [JOK
https://m.edsoo.ru/863¢7540

bubmorexa [JOK
https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.eds00.ru/863e81b6

but6mmoreka [IOK
https://m.edsoo.ru/863e8436



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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92

93

94
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99

SIIMI'CHOMMKA

I'eneruka yenoseka. [IpakTuueckas
pabora «CocTraBiieHrEe U aHATU3
POAOCIOBHOMN

MeTtoasl METUIIMHCKON T€HETUKU

3HayeHne MEIUIIMHCKON TCHETUKU B
MPEAOTBPAIEHUH U JICUCHUN
reHEeTHYECKHUX 3a00JI€BaHNUN YEI0BEKA

OCHOBHBIE ITOHATHSA CCJICKIIUU.
JlabopaTtopHnas pabora «M3yuenue
COPTOB KYJIbTYPHBIX PACTCHHI U
MOPO/T TOMAIITHUX JKABOTHBIX)

MeToab! ceIeKIIMOHHON paboTHI.
JlabopaTtopHas pabota «M3yuenue
METOJIOB CEJICKIIUHA PACTCHUIN»

JlocTrKeHus ceneKkuu pacTeHU U
KHUBOTHBIX. [IpakTnyeckas pabora
«IIpuBuBKa pacTeHui»

CoxpaHeHue, U3y4eHue u
HCIOJIb30BaHNE T€HETUYECKIX

pecypcoB
BHoTeXHOJIOTHS KaK HayKa U OTPaciib
npousBocTBa. [IpakTuyeckas pabora
«3ydyeHune o0BEKTOB
OMOTEXHOJIOT U

OcHOBHbIE HaNpaBICHUS
CUHTETHYECKON OMOJIOruu

0.5

0.5

0.5

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e8612

bub6moreka [JOK
https://m.eds00.ru/863¢8878

bu6moreka [JOK
https://m.edsoo.ru/863e¢89a4

bubnunoreka [IOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

but6moreka [IOK
https://m.edsoo.ru/863e8efe

bub6moreka [JOK
https://m.edsoo.ru/863e8d78

bubnunoreka [IOK
https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

100 XpOMOCOMHas U T€HHasl HHKEHEpUs

101 Meauumnackine ONOTEXHOIOTUN

102 PesepsHbelii ypok. IloBTOpenue,
000011IeHHe, cCUCTEMAaTHU3allis 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

13.5

bubnmnoreka [IOK
https://m.edsoo.ru/863¢9214

bubnunoreka [IOK
https://m.edsoo.ru/863e9214

bubnunoreka [IOK
https://m.edso0.ru/863¢9336



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

11 KITACC

Ne
n/n

Tema ypoka

OBomounonHas Teopust Y. /lapsuna

JIBYOKyIye CHIIBI HBOJIIOLIMN BUIOB
no Y. [lapBuny

Bops0a 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
oTOop

DopMUPOBAHUE CUHTETUYECKON
TEOPHH DBOJIIOLIUU

OTankl 3BOIIOIHOHHOTO mpomnecca:
MHKPO3BOJIIOLUA U MAKPO3BOJIIOLUA

HOHy.TIHHI/ISI — DJICMCHTAapHasa
CAWHUIIA 3BOJIIOIITNHN

3aKOH reHeTUYECKOI'0 PaBHOBECHS
JLx. Xapnu, B. BaiinGepra.
JlaGopatopHas pabota «BrisgBneHue
W3MEHYMBOCTH Y 0COOEH 0JIHOTO
BUA»

DOnemMeHTapHbIC (HAKTOPHI IBOITIOIUN

D¢ ekt ocnoparens. dpdexr
6yTBI.HO‘-IHOI‘O TOpJIbIIIKA

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bub6moreka [JOK
https://m.edsoo.ru/863ea20e

bu6moreka [JOK
https://m.edsoo.ru/863e¢9570

bubnunoreka [IOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.eds00.ru/863e99¢6

bub6moreka [JOK
https://m.edsoo.ru/863e9dad

bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0

bubmuorexa [JOK
https://m.edsoo.ru/863e9fde

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle



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

10

11

12

13

14

15

16

17

18

Murpauyu. M30a0uu nomyJIsinui:
reorpaduueckas, Ouogoruaeckas

EcrecTBenHnbIit 0TOOp —
HaNpaBJISIONUI (akTop IBOITFOIHH

[TomoBoit oTOOp

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yJIbTaT MUKPOIBOIFOIIHH.
JlabopaTtopnas padota «3yuenue
apoMOop(030B ¥ UAHOAAANITAIIMN Y
pacTeHUH U )KUBOTHBIX)

[Tpumeps! npucnocoOaeHui y
OPraHU3MOB: MOP(OIOTHIECKHE,
¢dusnonornueckue, ONOXUMHYECKHE,
nosezeHueckue. JlaboparopHas
pabota «IIpucmnocobneHus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
1e1eco00pa3HOCTh)»

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopatopHnas paborta «CpaBHeHUE
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPHIO»

Crpykrypa Buzna

Bunoobpa3oBanue kak pe3ynbraT
MHUKPO3BOJIOLNH

CBs13b MUKPO3BOIIOLUH U
SMUIEMHUOIIOT U

0.5

0.5

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e9cle

bu6moreka [JOK
https://m.edsoo.ru/863ea5a6

bub6moreka [JOK
https://m.edsoo.ru/863eabbe

bu6moreka [JOK
https://m.edsoo.ru/863ea8bc

but6moreka [IOK
https://m.edsoo.ru/863ea48e

but6mmoreka [IOK
https://m.edsoo.ru/863eac2c

but6mmoreka [IOK
https://m.edsoo.ru/863ecad44

but6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bubnunoreka [IOK
https://m.edsoo.ru/863caea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eaea2
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20

21

22

23

24

25

26

27

28

29

30

MakposBoitonus.
ITameoHTOIOrHYECKUE METOIbI
W3YUYEHUS HBOJTIOIIUN
buoreorpaduueckue MeTos
W3YUYEHUS HBOJIIOLIUU

OMOpPHOIOTHUECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHUECKUE METO/IbI U3yUEHUS
9BOJIIOLIUH
MoneKyJIsIpHO-T€HETHYECKHUE,
OMOXMMHUYECKHE M MaTEMAaTUIECKHE
METO/BI H3YUYCHHUS BOTIOIHN

OO6111e 3aKOHOMEPHOCTH SBOJIOINH

AJlanTMBHAS paguanus.
HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOIIUU
HayuHnble runotessl IpOUCX0XKICHUS
JKH3HH Ha 3eMIie

JloHayuHbIe TpeICTaBICHUS O
3apOXKICHUH KU3HU

OCHOBHBIE 3Tanbl HEOPTaHUYECKOU
SBOJIIOIUHN

I'unoressl 3apoKAEHUS KUZHU

Ucropus 3emin u MeToabl €€
usyuenus. JlaboparopHas pabora
«3y4yeHue 1 onrMcanne UCKOMmaeMbIX
OCTaTKOB APEBHUX OPTAHU3MOBY»

HauanbHbie sTansl OpraHquCKOﬁ

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bu6moreka [JOK
https://m.edsoo.ru/863eafec

bubnunoreka [IOK
https://m.edsoo.ru/863eb10e

bubnunoreka [IOK
https://m.edsoo.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863eb348

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

bubnunoreka [IOK
https://m.edsoo.ru/863eb46a

bubmorexa [JOK
https://m.edsoo.ru/863eb5fa

bubmuorexa [JOK
https://m.eds00.ru/863eb348

bubmuorexa [JOK
https://m.eds00.ru/863eb348

bubmuorexa [JOK


https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
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37

38

39

40

41

42

IBOJIIOLIUU
OBOJIIOLIUS 3YKAPHOT

OCHOBHBIE ATaIbl BOJIOIHH
pacturensHOro Mupa. [IpakTnueckas
pabota «/3ydyenune ocobeHHOCTEH
CTPOCHUS PaCTCHUN Pa3HBIX OTAEIIOBY»

OCHOBHBIE 3TaIlbl 3BOJTIOIUU
KUBOTHOT'O MUpPa

DBOJIOIMS )KUBOTHBIX. [IpakTndeckas
paborta «M3yuenne ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX KHUBOTHBIX»
PazBuTHe Xu3HM HA 3eMJIe 10 3paM U
nepuoaam

MaccoBble BEIMUpPAHHS —
9KOJIOTHYECKHUE KPU3UCHI MPOIILIOTO
CoBpeMeHHBIN HKOJTOTUYECKUM
KpPHU3HC, €T0 OCOOCHHOCTH
CoBpemeHHas cucrtema
OpPTaHHYECKOTO MUPa

OCHOBHBIC CHCTEMAaTHUECKIE T'pynIibl
OpTraHnu3MOB

AHTpOIIOJIOTHUS — HayKa O YeJIOBEKe

Pa3BuTune npenacraBienuit o
MIPOUCXOXKICHUN YeJIOBEeKa

MecTo uenoBeka B cucteme
oprannyeckoro mupa. JlabopatopHas

0.5

0.5

0.5

https://m.edsoo.ru/863ebb5e

but6mmoreka [IOK
https://m.edsoo.ru/863ebd16

but6mmoreka [IOK
https://m.edsoo.ru/863eb348

bub6moreka [JOK
https://m.edsoo.ru/863ebale

bubnunoreka [IOK
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK
https://m.eds00.ru/863e¢9570

bu6moreka [JOK
https://m.edsoo.ru/863e9cle

bubnunoreka [IOK
https://m.edso00.ru/863€99¢6

bubmuorexa [JOK
https://m.eds00.ru/863e¢9da4

bub6moreka [JOK
https://m.edsoo.ru/863e9ed0

bu6moreka [JOK
https://m.edso00.ru/863eb348

bubnunoreka [IOK
https://m.edsoo.ru/863e9¢cle

bubmuorexa [JOK
https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eb348
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52

53

pabora «13yueHune ocodbeHHOCTEH
CTPOEHHUSI CKEJIeTa YeJIOBEeKa,
CBS3aHHLBIX C MMPAMOXOXKICHHUCM

JIBroKy1Ie CUIIbI aHTPOIIOT€HE3a

CooTHolIeHne ONOIOTHYECKUX U
COLIMANIBHBIX (PAKTOPOB B
aHTPOIIOT€HE3e

OCHOBHLIG craanuu aHTponoreHe3a
ITaneorenernka 1 majeoreHOMMKa

3BOJ’IIOIII/I$I COBPCMCHHOTI'O YCJIOBCKA

UYenoseueckue pacsel. [IpakTuueckas
pabota «M3yueHune s3KOIOTHIECKUX
ajarnTanui 4eJI0BEKa

MexauCUUTUTHHAPHBIE METO/IbI
AHTPOIIOJIOTUU

SapO)KI[eHI/Ie " Ppa3BUTHC 5KOJIOTHUH

Metons! skonorun. JlaboparopHas
pabota «/3y4yeHue MeTo10B
9KOJIOTUYECKUX UCCIIETOBAHUID)

3HayeHNe YKOJIOTUYECKUX 3HAHUHI I

YCJIOBEKa

Okonorndeckue HaKTopbl

0.5

0.5

bubmuorexa [JOK
https://m.eds00.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6

but6mmoreka [IOK
https://m.edsoo.ru/863eabbe

bubmorexa [JOK
https://m.edsoo.ru/863ea8bc

bubnunoreka [IOK
https://m.edsoo.ru/863eca4 8¢

bubmuorexa [JOK
https://m.edsoo.ru/863eac2c

but6mmoreka [IOK
https://m.edsoo.ru/863ecad44

but6mmoreka [IOK
https://m.edsoo.ru/863eb348

but6moreka [IOK
https://m.edsoo.ru/863eaca?

bub6moreka [JOK
https://m.edso00.ru/863eb348

bubnunoreka [IOK
https://m.edso0o.ru/863eb348



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
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Abuotnueckue (axropsl. CBeT Kak
9KOJIOTHUECKU (pakTop.
JlabopartopHnast pabota «BrisBienne
PUCTIOCOOTIEHUN OPraHU3MOB K
BIIMSTHUIO CBETa»

AbGuotndeckue GpakTopsbI.
TemmepaTypa Kak 3KOJIOrM4ECKUN
dakrtop. JTaboparopHas pabota
«BrIsiBICHHE TIPUCTIOCOOICHUI
OpPIraHU3MOB K BIIUSTHHIO
TeMIepaTypb»

AbuoTtnueckue (axkropsl. BraxxHocts
KaK KOJIOTHYECKUN (PaKTop.
JlaGopartopHnast pabota
«AHaToMH4eCcKHe 0COOEHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHU»

Cpenapbl oOuTaHusl OPraHu3MOB
buonornyeckue puTMbl
’Kvznennsle popmMbl OPraHU3MOB

buotnueckue dakropsl

3HayeHne OUMOTUYECKUX
B3aUMOJICHCTBUH JUIS CYIIECTBOBAHHUS
OpPTraHU3MOB B Cpeie OOUTaHUS

DKOJIOTHYECKHE XapaKTePUCTUKU
MO JISIIUH

0.5

0.5

0.5

bubnuorexa [JOK
https://m.edsoo.ru/863eafec

bubnunoreka [IOK
https://m.edsoo.ru/863eb10e

bubnunoreka [IOK
https://m.edsoo.ru/863eb348

bubnunoreka [IOK
https://m.edso00.ru/863eb348

bub6moreka [JOK
https://m.edsoo.ru/863eb46a
bub6moreka [JOK
https://m.edsoo.ru/863eb46a

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

but6mmoreka [IOK
https://m.edsoo.ru/863eb348

bu6moreka [JOK
https://m.edso0o.ru/863eb348
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70
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74

OcHOBHBIE TIOKA3aTENN NOIMYJISILIUN:
YHUCJICHHOCTD, IIJIOTHOCTD, BO3pACTHAs
Y TI0JIOBasl CTPYKTypa

OCHOBHBIE ITOKa3aTeIIn MOITYJIS IO N :
POXAAEMOCTD, ITPUPOCT, TEMII pOCTAa,
CMCPTHOCTH, MUT'pAIIUU

DKoJoruyecKas CTpykTypa
HOIYJISILIUH

JlnHaMuKa nomynsauuu u eé
peryJisanus

KpuBbie pocTa yncieHHOCTH

MOy JIAHH. KpI/IBBIG BBIDKMBAaHU A

DKoyornyeckasi HUIIA BUA.
JlaGopaTtopHnasi pabota
«IIpucrocobieHus ceMsTH paCTeHUH K
pacceeHuIo

Bun xak cucrema nomnynsuun

3aKOHOMepHOCTI/I IIOBECJACHUSA U
Mnrpaunﬁ KHUBOTHBIX

Coo011ecTBO OpraHu3MoB —
OuoLeHo3

DKocucTemMa Kak OTKpbITad CUCTCMaA

KpyroBopoT BemiecTB 1 NOTOK
SHEPrUM B IKOCUCTEME

OCHOBHBIC ITOKa3aTEIIN YKOCHCTEMBI

0.5

bubmuorexa [JOK
https://m.edso0.ru/863ebb5e

but6moreka [IOK
https://m.edso0.ru/863ebd16

bu6moreka [JOK
https://m.edso00.ru/863eb348

bubnunoreka [IOK
https://m.edsoo.ru/863ebale

but6mmoreka [IOK
https://m.edsoo0.ru/863ea20e

bu6moreka [JOK
https://m.edsoo.ru/863e9570

bub6moreka [JOK
https://m.edsoo.ru/863e9cle

bu6moreka [JOK
https://m.eds00.ru/863¢99¢6
bubnunoreka [IOK
https://m.edsoo.ru/863e¢9da4

bubmuorexa [JOK
https://m.edsoo.ru/863e9ed0

bubmuorexa [JOK
https://m.edsoo0.ru/863e9fde

but6mmoreka [IOK
https://m.edso00.ru/863e9cle



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
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85

DKOJIOTHYECKUE TTUPAMUJIBI

W3MeHeHust coo01ECTB — CYKLIECCUH

[IpupoHBIE S5KOCUCTEMBI.
DKOCHUCTEMBI 03€P U PEK.
DKOCHUCTEMBI MOPEUN 1 OKEaHOB

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBI TYHJIP, JIECOB, CTENEH,
IIyCTBIHb

AHTpOHOFGHHBIe 9KOCHCTEMbI

Ypb6oskocucremsl. [IpakTiuueckas
pabota «3yueHue u omnucaHue
ypOOIKOCUCTEMBI»

3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJEHUCTBUHN
OPraHu3MOB B 3KOCUCTEMAX

MexaHu3MEBI BO3ICHCTBUA
3arpsi3HCHUH pa3HbIX TUIIOB Ha
cyOopraHM3MEeHHOM, OPTraHU3MEHHOM,
MOMYJISIIIHOHHOM U YKOCHCTEMHOM
YPOBHSAX

buocdepa — obmeranerapHas
o0osouka 3eMiun

VYuenne B. U. Bepnaackoro o
ounochepe

SaKOHOMepHOCTI/I CyHICCTBOBAaHUMA

0.5

bubnmnoreka [IOK
https://m.edsoo.ru/863eb348

bubnunoreka [IOK
https://m.edso0o0.ru/863eb348

bubnunoreka [IOK
https://m.edsoo.ru/863ea5a6

bubmorexa [JOK
https://m.edsoo.ru/863eabbe

bubmorexa [JOK
https://m.edsoo.ru/863ea8bc

bubmuorexa [JOK
https://m.edso0.ru/863eca48¢e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

but6moreka [IOK
https://m.edsoo.ru/863ead44

bub6moreka [JOK
https://m.edso0o.ru/863eb348

bubnunoreka [IOK
https://m.edsoo.ru/863ecaea2

bubmuorexa [JOK
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o6uocdepsl
KpyroBopoTsl BemecTs u
OMOreOXMMHUYECKHE LIUKITBI

3oHanpHOCTH Onochepsl. OCHOBHBIE
OHOMBI CyIIH

YcroitunBocTh 6uocheps

DKOJIOTMYECKHE KPU3UCHI U X
PUYHHBI
BoszneiictBue yenoBeka Ha Ouochepy

AHTpPOIIOr€HHOE BO3/ICHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MUD

OxpaHna npupo/sl

OcHOBHBIE IPUHLUIIBI YCTOWYUBOTO
Pa3BUTHUS YEJIOBEUECTBA U IIPUPOBI

PanmonaneHO€ MpUpPOAONOIB30BaHNE
U COXpaHEeHUe OMOJIOrHYECKOTO
pasHooOpa3us 3emiu

O00011IEHIE TT0 TEME
«MHKpO3BOIIIONHNSA U €€ Pe3ynbTaThD)
O6o061eHne 1o TemMe
«Maxkpo3Boironys 1 €€ pe3yabTaTbDy

O00011IeHNE TT0 TEME
«IIpoucxoxaeHHEe U Pa3BUTHE KU3HU
Ha 3eMiie»

O0001IEeHME 10 TEME
«ITpoucxoxieHne 4enaoBeKa —

https://m.edsoo.ru/863eb348

bub6moreka [JOK
https://m.edso00.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bubnuorexa [JOK
https://m.eds00.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb5fa

but6moreka [IOK
https://m.edsoo.ru/863eb348

bubnunoreka [IOK
https://m.edso00.ru/863eb348

bubmuorexa [JOK
https://m.edso0.ru/863ebb5e

but6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6moreka [JOK
https://m.edso00.ru/863eb348
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AHTPOIIOTCHE3»

0O0001enne 110 TeMe «IKOJIOTHUSA —

bu6moreka [JOK
99 HayKa O B3aMMOOTHOIIICHUSIX 1
https://m.edsoo.ru/863ebale
OpPTaHU3MOB»
100 O606mienne o TeMe «OpraHu3mMbl U | bubnmoreka [JOK
cpena oOuTaHUs https://m.edsoo.ru/863eb348
101 O0600meHne 1Mo TeMe «DKOJIOTHUs | bubmuorexa [JOK
BHUJIOB U MOMYJISILIUI» https://m.edsoo.ru/863eb348
102 0O6061menue o teme «buocdepa — 1 bu6mmoreka [JOK

rjio0ajibHasg YKOCUCTEMAY https://m.edsoo.ru/863eb348

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102 0 7.5
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K NPeIMETHBIM Pe3yIbTATAM OCBOCHHUS
NpoBepPseMoOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeAHero 001ero
TpeOOBaHUs o0pa3zoBaHust

ChopMupOBaHHOCTh 3HAHUM O MecTe M pOJU OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (dopmMHpoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUpA, B IO3HAHUU 3aKOHOB NPUPOABI U
pELIEHNN )XKU3HEHHO BaYKHBIX COLUAIbHO-ITHUECKUX, SKOHOMHUECKHUX,
HKOJIOTHUECKUX MPOOJIeM YeJI0BEYEeCTBA, a TAKXKE B PELICHUH BOIIPOCOB
PaLMOHATIBHOTO PUPOAOIOIb30BaHuUs, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOILIECHHS K MPUPOJIE, OOLIECTBY, YETOBEKY; O BKJIAZE POCCUHCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnagenne cucremoil 3HaHWMH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTOIB3YEMBIX B OHMOJIOTMYECKUX HCCIEIOBAHUIX >KHUBBIX
OOBEKTOB W DJKOCHCTeM (ONMUCaHWe, W3MEPEHHE, NPOBEICHHE
HaOo/IeHui); croco0aMy BBISBICHUS U OLIEHKM aHTPONOT€HHBIX
W3MEHEHUH B MIPUPOJE.

2 YMeHue BBIIBUTaTh THIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATBHBIMU
cpenctBaMu, (QopMmynupys 1elb HCCIEAOBaHHUS, AaHAJIU3UPOBATH
MOJIyYEHHBIC PE3yIbTAThI U JE7aTh BBIBOJIBI.

BoisiBieHHE 3aBUCHUMOCTH MEXKIY HCCIEAYyEeMbIMH BEJIMYHUHAMH,
00BsICHEHUE TIONYUYEHHBIX PEe3yJIbTaTOB U (POPMYINPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAaYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHOJIOTHYECKHMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIue OWOJOrMYeCKUe TEPMHUHBI WM TIOHATHUS
(>Ku3Hb, KJIE€TKA, TKaHb, OpPraH, OpPraHu3M, BHJ, MOIYJISIUS, SKOCUCTEMA,
Ouorieno3, Omocdepa; MeraboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMMMEpPHI, JAUCKPETHOCTb, CaMOPETYIISLIHS,
CaMOBOCITPOM3BE/ICHHE, HACJIeICTBEHHOCTbD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[lIneitnena, P. BupxoBa; KiIoHaJIbHO-CEJIEKTUBHOIO MMMyHuUTEeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHas TEOpHUsl HACJIeICTBEHHOCTH T.
Moprana, 3akoH 3apoasbiiieBoro cxojactBa K. bapa, 3BomtonnoHHas

TCOpUA 4. Z[apBI/IHa, CUHTCTHUYCCKAA TCOPUS DBOJOLUHN, TEOPUA



antpornioreHe3a Y. Jlapsuna; Teopus OuoreoueHo3a B.H. Cykauépa;
yuenue H.M. BaBwmiioBa o 1meHTpax MHOTOOOpa3usi U MPOUCXOXKICHHS
KylIbTypHbIX pactenuid, yuenue A.H. CesepuoBa o0 nyTtax u
HaIpaBIIEHUAX dBOIIONNH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eAUHOO0Opa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACIICTICHHS
MIPU3HAKOB, HE3aBUCUMOTO HacienoBaHus MpuszHakoB . Menpens;
CLEIUICHHOTO HACJEJ0BaHUS NPU3HAKOB M HApYUICHHS CLEIUICHUS
reHoB T. Moprana; TOMOJOTMYECKHX PSAJOB B HACIEICTBEHHOU
m3menunBoctd H.M. BaBunoBa; reHetmueckoro paHoBecust JIxk.
Xapmu wu B. BaitaGepra; 3apogsimeBoro cxoacrBa K. Bopa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mioiepa);

MPUHIIUIIBI (YUCTOTHI FTAMET, KOMIIEMEHTAPHOCTH);

npaBuia (MuaEMyMa 0. JInOuxa, SKOJOTHYECKOW MUPaMUILI YUCEN,
OMOMAaccChl U SHEPTUHN);

runote3sl (koanepatHoit A.M. Omnapuna, mepBuyHoro OyiboHa JIX.

Xonneitna, mukpocgep C. okca, pudozuma T. Hek)

YMeHue peuiaTb IMOUCKOBBIC OMOJIOTHYECKHUe 3aJa4H, BBbIABIIATH
MNPUIUHHO-CIICACTBCHHBIC CBiA3HU MCKAY HCCIICAYyECMbIMU
OHOJIOrMYECKUMU O6’B€KTaMI/I, npoueccaMm M ABJIICHUAMU, [OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYYCHHBIX PE3YJILTATOB,

COCTABJIATb TCHOTUIIMYCCKUC CXCMbl CKPCIIMBAHUA UIA PA3HBIX TUIIOB
HaCJICAOBaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTaBJIAATH CXEMBbI IICPCHOCA

BCHICCTB U DOHEPI'U B SKOCUCTEMAX (HGHI/I IIUTaHUA, ITUIICBBIC CCTI/I)

VYMeHHe yCTaHABIMBaTh B3aHUMOCBSI3H  MEXAy CTPOCHHEM W
(GYHKIMAMU: OPTaHOMJIOB, KJIETOK pAa3HBIX TKaHEHW, OpraHaMu W
CHUCTEMaMH OpraHOB y pAacTeHHUH, >KUBOTHBIX W YEJOBEKA; MEXIy
sTanamMy OOMEHa BEIECTB; 3TalaMu KJICTOYHOTO IUKJIA U KU3HEHHBIX
IIKJIOB OPTaHW3MOB; 3TallaMy YMOPHOHAIFHOTO PAa3BUTHSL; TEHOTHIIOM
u  ¢eHoTurnoMm, ¢eHotunoM U (PaKTOpaMu Cpeabl  OOWTaHWS,
nporeccaMy  SBOJIONMM; JABIKYLIIMMH CHJIAMH  aHTPOIIOTCHE3a,
KOMITOHEHTaMH Pa3WYHBIX SKOCHCTEM MU TPHCIIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHHe BBIICIAThH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJICTOK MPOKAPHOT M 3YKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOT'€OIICHO30B, 3KOCHCTEM M
Oouocdepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHUH,
JKMBOTHBIX, YEIOBEKA; MPOIECCOB KU3HEACATEIBHOCTH, MPOTEKAFOIINX

B OpraHu3max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OHOJOrHYSCKUX



mporeccoB: oOmeHa BemiecTB  (MeTabomus3Mm), uHbOpMAUU U
MIpEBpaIICHUs SHEPTUH, OPOKEHHsI, aBTOTPO(HOTO B TeTepOTPO(HHOTO
TUTIOB TNHTaHWsA, (OTOCHUHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, HSMOpHUOreHe3a, MNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
pPa3MHOXKEHHUS, UHIMBUIYaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
B3aUMOJICVCTBUSI TE€HOB, TIEeTEepo3uca; JIECUCTBUUA HMCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOIIETO, JBIDKYIIETO H  Pa3pbIBAIOILIETO
€CTECTBEHHOTO O0TOOpa; auiomaTpU4ecKoro M CHMIATPHUYIECKOTrO
BUJI000pa30BaHus; BIMSHUS ABMOKYIIMX CHUJI SBOJIIOIHMHM HA reHO(OHA
MOMYJISIMK, TMPUCTIOCOOJICHHOCTH OPTraHW3MOB K Cpele OOUTaHWs,
Yepe/OBaHHUS HAMPABICHUIA SBOJIOIMHU; KPYyroBOPOTAa BEIIECTB H

IMMOTOKAa SHEPTHUU B SKOCHUCTCMAX

C(bOpMI/IpOBaHHOCTL YMCHUSA BBIACIATH CYIICCTBCHHBIC IMMPU3HAKH
BUPYCOB, KJETOK MPOKApUOT H DYKAPHUOT; OJHOKJIECTOYHBIX W
MHOTOKJIETOYHBIX OPraHU3MOB, BHIOB, OHOT'COIICHO30B M JKOCHUCTEM;
0COOCHHOCTH IMPOIIECCOB OOMEHA BEIIECTB U TMPEBPAICHHUS YHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYCCKOrO M SHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHUs, pa3BUTHUA U
Pa3MHOKCHHUS, UHIUBHIYaTbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a),
OOpBOBI 3a CYIIECTBOBAHKE, €CTECTBEHHOTO 0TOOPA, BHI000Pa30BaHuS,
NPUCIIOCOOJICHHOCTH OpraHu3MOB K cpele OOWTaHMs, BIHSHUS
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B SKOCHCTEMAax
CBOEH MECTHOCTH, KPyroBOpOTa BEIIESCTB U IMPEBPAIICHUS YHEPTUH B
ounocdepe

Ymenune UCIIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
GI/IOHOFI/I‘-IGCKyIO TCPMHUHOJIOTUIO W CHUMBOJIMKY IUIA AOOKa3aTCJIbCTBA
pOJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHX TPYIII; B3aMMOCBS3H
OpPraHM3MOB W Cpelbl OOHWTaHHS, CIUHCTBA YEIOBCUCCKHX pac;
HEOOXOAMMOCTH 370pOBOTr0 00pa3a H3HU, COXPAHEHUs pa3HOO0pa3us
BUJOB MW 3KOCUCTECM KaK YCIOBUA COCYIICCTBOBAHUA MNPUPOALI H

YCJIIOBCUCCTBA

YMeHHe KpUTHYECKH OLEHHMBATh HH(OPMAIMIO OHOJIOTUYECKOTO
COJICpXKAHUS; MHTEPIPETUPOBATh ITUYCCKHE ACIEKThI COBPEMEHHBIX
UCCIIC/IOBaHW B OWOJOTMH,  MEAWIWHE,  OHOTEXHOJIOTHUH,
paccMaTpuBaTh ri1o00anbHbIC HKOJIOTHYECKUE poOIeMBI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

18(0X370005010)



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'UAN

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

bunonorns xak HayKa. JKuBBIe cCTEMEBI 1 X HN3YUCHUC

CoBpemeHHass OMONOrMsl — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
u3ydaemble UMH Tpobrembl. DyHIaMEHTAIbHBIC, MPHUKIAIHBIE U IONCKOBBIC
HAYYHBIC HCCIICIOBAHUS B OUOJIOTHH.

3HavyeHue Owooruu B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbel Mupa. [Ipodeccun, cBsizaHHbIe ¢ Ouosorneill. 3HaUYeHWE OWOJIOTHH B
NPAaKTUYECKON JEATENbHOCTH YEJOBEKa: MEIHUIMHE, CEJIbCKOM XO3SHCTBE,

MMPOMBIIIJICHHOCTH, OXpAaHC ITPHUPOABI

JXKuBble cuctembl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh MU IIEJIOCTHOCTH, CIOKHOCTH H
YIOPSIIOYEHHOCTh CTPYKTYPHlI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIPOU3BECHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJEKYJSIPHBIN, KJIETOUHbIN, TKAHEBBIN,
OpraHU3MEHHBIMH, MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIHN
(buoreoneHoTHUECKMiT), OmochepHbId. [Iporecchl, MPOUCXOASIINE B IKHBBIX
cuctemax. OCHOBHBIE TPU3HAKH KHUBOTO. JKU3Hb Kak ¢opMa CyIIeCTBOBAHHS

MaTepuun

Metoner Omonormueckoid Haykuw. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucTeMarusanus, MeTaaHanu3. [loHATHE O 3aBUCUMON M  HE3aBHCHUMOMN
nepemeHHol. [InanupoBanue skcriepumenTa. [loctaHoBKa M MpoBepKa TMIOTES.
Hynesass rumote3a. Ilonsatue BBIOOPKM u €€ A0CTOBEpHOCTH. PazOpoc B
Ononorndeckux AaHHBIX. OIEHKAa JOCTOBEPHOCTH TOTYUYEHHBIX PE3yJIbTAaTOB.
[TpyunHBl HMCKaXKEHUS pe3yJbTaTOB JKcmepuMeHTa. [IoHSATHE CTaTUCTHYECKOTo

TECTa
Knerka kak Ononornyeckas cucrema

Krnerka — cTpykTypHO-(QDyHKUIHMOHANbHAS €QUHMIIA KUBOTO. VcTOpHs OTKpBITUS
kinetkn. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[lnetinen, P. Bupxo). OCHOBHbIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.
MeTop1 MOJIEKYTISIPHOM M KJIIETOUHOM OMOJIOTUN: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, METOJ MEUEHBIX aTOMOB, nuddepeHnraIbHOe

neHTpuyrupoBaHue, KyJIbTHBHPOBAHUE KIICTOK

XHUMHUYECKUI COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPaMUKpPOJIEMEHThI. Boaa u

€€ poJib KaK pacTBOPUTENS, PEareHTa, y4acTHE B CTPYKTYPHUPOBaHUM KIIETKH,



23

TeIIoperynsauud. MuHepanbHbIe BEIIeCTBAa KIETKHU, WX OHOJOTHYecKasl pOJib.
Pobp KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne mommmepbl. benkn. AMHHOKHCIOTHBIH  COCTaB  OEJIKOB.
Crpykrypsl OenkoBoii Mousiekyisbl. [lepBuuHast cTpykTypa Oenka, HENTHAHAs
CBA3b. BropuuHas, TpeTHuyHas, 4YETBEPTUUHAs CTPYKTypbl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckue GyHKIUHA OEIKOB.
VYrneBoabl. MoHOcaxapuJpl, AMCAaxXapubl, OJUrOCaXapuabl U IOJHCAXaPUIBL.
OOmumit mmaH cTpoeHUuss U (PU3MKO-XUMUYECKHME CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKINU YTIEBOIOB.

Jlumuael.  TuppodunbeHO-rHApOdoOHEIE cBoMicTBa. Kiaccudukanms Imnumos.
Tpurmuuepunsl, $ochomunuapl, BOCKH, CTepouAbl. buonormueckue (yHKIUU
munuaoB. O0mme cBoiicTBa OMOIOTHYECKUX MEMOpPaH — TeKy4ecTh, CIIOCOOHOCTh
K CAMO3aMBbIKaHUIO, ITOITYTIPOHULAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHune HyKIEHMHOBBIX KHCIOT.
Hyxneoruapl. [Ipunuun xomruiementapHoctH. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpans. MectoHaxoxaeHue u 6uonorndeckue pynkuuu JJHK.
Bune PHK. @ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Maxkposprudyeckue cBsizu B Moliekysie ATO.
buonornueckue ¢pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (DYHKIUH B
kietke. CexsennpoBanue /JHK.

CtpykTypHas OuoyIOTHS: OHMOXUMHUYECKHE W OMO(DHU3NYECKUE WCCIICIOBAHMS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKY T

Tuner  kieTok: dykapuoTHdeckas M IpokapuoTuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenue mpokapuOTHYECKOW KiIeTkH. KieTouHasi cTeHka OakTepuil M apXxeu.
OcoOeHHOCTH CTpOEHUsI TeTepoTpodHOl M aBTOTPO(HON MPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOLIEHO3AaX.

Crtpoerre W (QyHKIIMOHHUPOBAHHE SYKapUOTHYECKOH KieTkd. [lma3zmarmueckas
MeMOpana (rutazmanemma). CTpykTypa miazmMarudeckoil MmemOpansl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTHUYeCKyl0 MeMOpaHy: maccuBHbIN  (muddysus,
obneruénnas auddy3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIA aKTHUBHBII
tpancnopt). [lomympoHunaemocTr MemOpanbl. PaGoTta HaTpwii-KaareBoro
Hacoca. DHJIOIMTO3: MUHOIMTO3, (aronuro3. Jk3ouuTo3. Kietouynas creHka.
CtpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHM, TpHOOB.

Hurormazma. I[lurozons. Ilutockener. JIBwkenue uurToruiazMbl. OpraHOWIbI
kiaeTku. OpHOMeMOpaHHBIE OpraHOWIBl KIETKU: OJHJIOIIa3MaThdecKas CeTb
(OIIC), anmapar 'onpmxu, AIM30COMBI, UX CTpoeHHE U (YHKUUHU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMI0B KJeTKH. CTpoeHue IpaHyJIpHOIO PETUKYJyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpan. [mankuit
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(arpaHymspHBIF) dHAOIUIaA3MATHUECKU peTukyiayM. CekperopHas QYHKIUS
anmapara ['onbmku. TpancmopT BemiecTB B KieTKe. Bakyonum pacTUTENbHBIX
kietok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPUH, TUTACTHUIBI.

Crpoenne W (pyHKIMH MHUTOXOHApPUN W TacTui. [lepBUuHbIe, BTOPUYHBIE U
CIIOXKHBIE  TUIACTUABl  (OTOCHUHTE3UPYIOIIUX  AYKAapUOT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEUKOTUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranougsl kjiaetkun CTpoeHHe W (QYHKIMU HeMeMOpaHHBIX
OpraHoOWIOB KIETKH. Pubocompl. MukpodunameHTsl. MBIIIEUHbIE KIETKH.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHMEe U [BUKEHUE JKTYTHKOB U
pecHrdek. MUKpOTpyOOUKH IUTOTUIa3MBL. L{eHTprOIh.

SAnpo. Obonouka sapa, XpOMAaTHUH, KapuOIUa3Mma, SAPBINIKH, X CTPOCHHUE H
byuknun. SnepHbiid OeNKoBBIM MaTpUKC. [IpocTpaHCTBEHHOE pPacIOOKEHUE
XpOMOCOM B UHTep(a3HoM sifpe. benkn xpomaTnHa — TUCTOHBI.

Kinerounsie BrmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTeNnbHOM, )KUBOTHOH, TPHOHOIN)

AcCUMHIISIIMS M AUCCUMIJISILUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOoTPOHBIA. YUacTHe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHEpreTudeckoe ooOecrnedyeHue KieTku: mpeBpamenne ATD B
OoOMEeHHBIX TIporeccax. DEepMEHTATUBHBIM XapakTep peakiuid KICTOYHOTO
MeTtabonu3zma. DepMeHTHI, UX CTPOCHHE, CBOICTBA M MEXaHHU3M JCHUCTBUS.
Kodepmentsl. Otnnuus GepMEeHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl M OENKU-UHTMOUTOPHL. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHUBHBIX
peakuuii oT pa3InYHbIX PaKTOPOB.

IlepBuuHbIl cHUHTE3 oOpraHuyeckux BemecTB B kietke. dorocunres. Poib
XJIOpoIuiacToB B mporecce ¢orocuHTe3a. (CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTE (oTOocHHTE3a. BnusHue paznuuHbiX (AaKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHHe (HOTOCHHTE3A.

XemocunTe3. PazHooOpasue opraHM3MOB-XEMOCHUHTETHKOB: HUTPUDUITUPYIOIINE
OakTepuu, Kene300aKTepuH, cepoOaKTepuu, BOAOPOIHBbIE OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AHna’poOHble opraHu3Mbl. Buasl Opokenus. IlpoaykTsl OpoxkeHUss U HX
UCTIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKpPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTENN OOJIe3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl dHEPreTHUYEeCKOro oOMeHa. [loaroToBUTENbHBIN
sTan. [ MKonamu3 — 0ECKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

buonornueckoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHue. Poiib MUTOXOHApPUN B
rpoleccax OHMOJIOTrMYECKOro OKHCJICHUSI. [uknnueckue peakuu.

OxucnurensHoe (GochopunupoBanue. [IpenmymecTBa a’spoOHOrO MyTH OOMEHa
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BEIIECTB Mepes aHa3poOHbIM. DPPEKTUBHOCTh IHEPIETUUECKOTO 0OMEHa

Peakuun matpuuHOro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIMIX
MaTpU4IHOTO CHHTe3a. Peanuzanms HaciencTBeHHoM nHpopmanuu. ['eHeTHIecKuii
KO, ero cBoucrBa. Tpanckpunumsa — Marpuusslidi cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAJUIENbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B OGuocunTtese Oenka.
VYcnoBusi 6mocuHTe3a Oenka. KomupoBanme amMuHOKHCIOT. Pombs pubocom B
OounocuHTE3€ OemKa.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapHoT. Perynsnus akTUBHOCTH T€HOB y
npokapuot. ['mnoreza onepona (P. XKakob, K. Mano). Perynsius oOMeHHBIX
MPOLECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — Hekierounsie (OpMBI KU3HH M OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupycubie 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIINJ], COVID-19,

COIMATBHBIC U METUITUHCKHE TPOOJIEMBI

Knerounslii 1ukn, ero mnepuoabl W perymsauusa. MHrepdaza u  muTo3.
OcobeHHOCTH TPOLIECCOB, NpOTeKamux B UHTepdasze. Iloaroroska KiIeTku K
nenenuto. IlpecuHreTmueckuit  (MOCTMUTOTHYECKUN), CHHTETHYECKHM U
MOCTCUHTETUYECKUH (MMPEMUTOTUYECKUI) TIEPHOABI MHTEP(]a3HI.

Marpuunsiii  cunte3 [IHK — pennukanms. Ilpunuunsr permnukamun  JHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAJIICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeroMepa3a. XPOMOCOMHBIM Ha0Op KJIETKH — KapuoTHll. JIUMIOWAHBIA W
rariouHbIn  HAO0Opel XpomocoM. [‘omosornunbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue xietku — muTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX IPOLIECCHI.
Tunsl mMuto3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HadeHHE MMTO3a.
Perynsuus muroTrueckoro nukia kiuetku. [Iporpammupyemas kinerouHast rudenb
— amnonTo3.

@yHKIIMOHAIbHAs TEHOMUKA
OpranusM Kak OMOJIOTUYECKasE CUCTEMA

OQHOKIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl 174
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMbl  pa3MHOKEHUS OPTraHU3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) U
moyioBoe. Buael  0ecrmonoro  pa3MHOXKEHUS: TOYKOBAHHUE,  CIOPYJISAINS,
(dbparMeHTaIms, KJIOHUPOBAHUE.

[TonoBoe pa3muoxenue. [lonoBeie kneTku, uin rametsl. Meio3. Ctaauu menosa.

[ToBenenue xpomocoM B merose. Kpoccunrosep. buonornueckuii cmpici Meiio3a
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U TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe paszsutue. ['ametroreHe3 y >KMBOTHBIX. [loJOBbIE Keme3bl.
OOpa3oBaHne W pa3BUTHE TOJNOBBIX KiIeToK. CriepMaroreHe3 W OOTCHE3.
CrtpoeHue mONOBBIX KieTOK. OmIogoTBOpeHHEe W SMOpPUOHANIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayanpHoe pasButHe opraHu3MoB (oHToreHe3). Cragum sMOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jarymku). Jpodaenue. Tumbl gpodnaenus. OcobeHHoCTH
Apo0JieHUsT MJIEKONMTAIOMIUX. 3apobllieBble JUCTKH (racTpyJisinus). 3akiaika
OPraHOB M TKaHEH M3 3apOABIIIEBBIX JMCTKOB. B3anMHOe BiMsHME 4YacTed
pa3BHBAIOLIETOCS 3apojplma (IMOpHOHANbHAs WHAYKIMA). 3akjiagka IDIaHa
CTPOEHHUSI KMBOTHOTO KaK pe3yJIbTaT HEPAPXUUYECKUX B3aUMOACUCTBUI TI'EHOB.
BnusHue Ha 5SMOpHOHATBHOE pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKpY’KaroIIEi
cpenpl.

Poct u pa3zButue xuBoTHbIX. [locTamMOproHanbHbIi epuoa. [psimoe u Henpsimoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOUHBIX M IMO3BOHOUYHBIX
KUBOTHBIX. bHonormueckoe 3Hau€HUE NPSIMOrO M HENPSIMOIO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbsl pocra XUBOTHBIX. (DAaKTOPBI pErysILUH
pocTta JKMBOTHBIX M denoBeka. CTaauu NOCTAIMOPUOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esoBeKa. [leprnoipl OHTOreHe3a YeaoBeKa.

PasmuHoxenne u paszButue pacteHuil. ['amerodur u cmopodur. Meiio3 B
KU3HCHHOM IMKJIe pacteHuil. (OOpa3oBaHuMe cHop B Tpolecce Mekosa.
I'ametorenes y pactenuil. OTIUIONOTBOpPEHHWE M Pa3BUTUE PACTUTEIbHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3sBUTHEC CEMCHHU. MexaHu3MbI peryjsiiui OHTOTCHE3a y paCTeHI/Iﬁ H JKNBOTHBIX

Ucropust craHOBiEeHMST W pa3BUTUS TEHETHUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE IOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEIBHBIE
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIA M PELECCUBHBIA MPHU3HAK,
TOMO3WUTOTa, TEeTePO3UTOTa, YHUCTAasl JIMHHS, THOPHIBI, TCHOTHUN, (HEHOTHIL.
OCHOBHBIE ~ METOABI  TCHETHKH: THOPUAOJIOTHYECKHA,  IUTOJOTHYECKHIA,

MOHeKyHHpHO-FeHeTI/I‘IeCKI/Iﬁ

Mounorubpuanoe ckpemuBanue. [lepBroiii 3akoH MeHnaens — 3akoH eAuHO00pa3us
ruOpuIoB TIepBOTO TMOKONeHUs. [IpaBuino momuHupoBaHus. Brtopoil 3akoH
Menzaenss — 3aKOH pacUIeIUIeHUs Mpu3HAKoB. LluTonormueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ ummore3a YucTOTH raMeT.

AHnanusupyromiee ckpeuuBaHue. IIpoMexyTOUHBIN XapakTep HaclleIOBaHUA.
Pacmennenne npu3HakoB NpU HEMTOJTHOM JOMUHUPOBAHUU.

JurnOpunHoe ckpemmBanue. TpeTwii 3akoH MeHIens — 3aKOH HE3aBHCHMOTO

HacJ€a0BaHUA IMPU3HAKOB. ]_[I/ITOHOFI/I‘-ICCKI/IG OCHOBBI I[I/IFI/IGPHILHOI‘O
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CKpELIUBaHUS.
CuemienHoe HaciefoBaHue mpu3HakoB. PaGotrer T. Moprana. CuerieHHOE
HacJe0BaHUE TEHOB, HApPYIICHUE CICTUICHUS MEXIy TeHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIH MEXAaHHM3M OIpPEACNICHUs Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId M T€TEepOoraMmeTHhIN moj. I'eHeTnyeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacienoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enotun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reda. MHOKECTBEHHBIM ajIenu3M. BzanMoaelcTBHe HEAICIBHBIX T'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

BzaumoneiicTBre reHoTHIIA M cpeabl TipU popmupoBaHuy heHoTHTA. MI3MEHUMBOCTH
IIpU3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHBIE NMPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIE/ICTBEHHASL.

MomudukanmonHas  u3MeHunMBocTh.  Pombp  cpeapl B (opMHpOBaHUH
MOIU(pUKAIMOHHON U3MeHYnBOoCcTH. Hopma peakuun npusHaka. BapranmoHHbli psij
u BapuanmoHHas kpuBas (B. HWoranncen). CoiicTBa MOAU(MUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enoTunmyeckass n3MeHYUBOCTh. CBOMCTBAa T€HOTUITMYECKON N3MEHYMBOCTH. Bupl
TEHOTUIIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOuHatuBHAass W3MEHYMBOCTh. Mei03 ¥ TOJOBOM TpOIleCC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POl KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUH
TEHEeTUYECKOro pa3Ho00pa3us B Mpe/iesiaX OJHOro BU/a.

MyTanmoHHasi U3MEHUYMBOCTb. Buibl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WMHIYLMPOBAHHBIE MYyTallUU. SIEpHbIE M IUTOILUIA3MATUYECKUE
MyTauuu. COMaTHUECKUE U MOJIOBbIE MyTaluK. [[pMuuHbBI BOSHUKHOBEHUST MY TaIH.
MytareHpl M HX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYyTallMOHHOIO
mporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHON n3MmenunBoctu (H.U.

BaBI/IJIOB). BHG}II[epHaSI HU3MCHYHUBOCTH U HACJIICACTBCHHOCTD

Kapuotun 4uenoBeka. MexayHaponHas mporpaMma HCCIEIOBaHUS TIE€HOMA
yenoBeka. MeTonbl  M3yuyeHUsT TEHETUKM  4eJIOBEeKAa: T'€HEaJIOrM4ecKui,
OMU3HELIOBLIH, [IUTOTCHETHYCCKUH, MOMYJISIIUOHHO-CTAaTUCTUYECKHIA,
MOJICKYJISIPHO-T€HETHUECKHI. CoBpeMeHHOE omnpeerIecHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[11P-anamu3a. HacnencrBeHHble — 3a00JIeBaHHMS ~ 4YeJlOBEKa. | €HHbIE U
XPOMOCOMHBIE 0oJIe3HNn qeJIOBEKA. bonesuu C HaCJICICTBEHHOU
MPEIPaACTIOI0KEHHOCThIO. 3HaUYCHUE MEAUIIMHCKOM TeHETUKHU B MPEAOTBpAICHUN

U JIEYEHNH T€HETHYECKHUX 3a00seBaHuil yenoBeka. CTBOJIOBBIE KIIETKH
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JloMecTuKanus 1 ceaeKuus. 3apoKICHUE CEJEKIMU U ToMecTukauuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT00Opasusi KyJIbTYPHBIX pPacTEHUIl.
Ponb cenexiuu B coO3maHuK COPTOB PACTEHU W TOPOJT KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PAJOB B HAcIEICTBEHHOW u3MeHumBocTH H.U.
BaguoBa, ero 3HadeHue Ui CENEKIMOHHON paboThI.

Meroapl ceNeKIMOHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUYaIbHBIH. Drans! KOMOWHAIIMOHHON CCIICKIINH. UcnriTanue
Mpou3BOaUTENIed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OILEHKU
(heHOTHTIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJI CeJICKIIMOHHON paboThl. PajgrannoHHbIi 1
XUMHUYECKHI MyTareHe3 KakK WCTOYHUK MYTaluid Yy KyJbTypHBIX GopM
opranu3moB. Mcnonb30BaHHE TEHOMHOIO PEJAKTUPOBAHUS UM METOOB
pexkoMmOuHanTHBIX JIHK mi1s momy4yeHust nCXoIHOTO MaTepuaa Jijisi CENeKITUH.
[lomyuenne nomumuounoB. BuyTpuBunoBas ruOpuamzaims. biuskopoacTBeHHOE
CKpeIMBaHue, Win WHOpuAWMHT. HepoicTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'erepo3uc u ero npuuunsl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3anus. [Ipeogonenue Oecrutomusi MEXBHUIOBBIX THOpUIOB. JlocTikeHus

CEJICKLIMY PACTEHUH U )KUBOTHBIX

OOBEKTHI, UCIIOIb3yeMble B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHMU3MBI, WX  XapaKTePHCTHKA. TpaJuIIMOHHAs  OMOTEXHOJIOTHSL:
xjneOorneyeHne,  TMONyYeHHE  KUCIOMOJOYHBIX  TPOAYKTOB,  BUHOJEIHE.
Muxkpobuonorndyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTUYECKUX TEXHOIOTHIA.
[IpousBoncTtBO  Oenka, aMUHOKHCIOT M BUTaMHMHOB.  VcKyccTBeHHOE
OIJIOZOTBOpPEHHE. PEKOHCTPYKLMS SIMIEKIETOK U KIOHHUPOBAHWE >KUBOTHBIX.
Mertoa TpaHCIUIaHTalMU SAEP KIIETOK.

XpoMocOoMHasi W TeHHas WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
KoHCcTpyupoBanue pexkoMOuHaHTHbIX JIHK. JlocTwykeHus W TEpCHIEKTHBBI
XpOMOCOMHOW ¥ TI€HHOW MH)XEHepuH. MeauuuHckue OHOTEXHOJIOTHH.

Hcnonb30BaHnE CTBOJIOBBIX KIETOK
Cuctema U MHOTOOOpasne OpraHMuecKoro Mupa

buonornueckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHass  cucTeMa
oprannyeckoro Mupa. llpuHnunel kiaaccupukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMaTUYECKUE TPYIIbI OPraHu3MOB.

Oco0eHHOCTH CTPOEHHS M KU3HEAEATEIbHOCTU OIHOKIJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJICTOYHbIE T'PUObI, OJHOKIETOYHBIE BOJOPOCIH, APYTHE
npoTucThl. KonoHuanbHble Opranu3mbl. J[BIKeHHE OJTHOKIETOYHBIX OPTaHU3MOB:
amMEOouaHOe, KIyTUKOBOE, PECHUYHOE. 3allUuTa Y OJHOKJIETOUYHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTB Y OOHOKJICTOYHBIX OPTraHU3MOB. Takcucer
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MHorokiieTouHble pacTeHus. B3anMocBs3b 4acTeil MHOTOKJIETOYHOT'O OPraHU3Ma.
TkaHu, opraHbl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOI'O opranu3ma. OpraHusm
Kak enMHoe uesoe. TkaHum pacteHuid. Tumbl pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobeHHocTH cTpoeHus, PyHKIMM 1 pacnoiokKeHns: TKaHe B opraHax pacTeHUH

BereratuBHbIE U IeHEpAaTUBHBIE OpraHbl pacTeHU. DyHKIMKM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[BUK€eHHE MHOTOKJIETOYHBIX PACTEHUIN: TPONIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHCIOTO ra3a W MUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU.
TpancnopTHele cuCTeMbl pacTeHMil. Bbinenenue y pacteHumil. 3amura  y
MHOTOKJIETOUHBbIX pacTeHnil. Kytukyna. CpeiacTtBa macCMBHOM M XUMHYECKOH
3auThl. OUTOHIUABI.

Pa3npaxuMocTh 1 perynsuust y opraHuzMoB. Pa3apakumocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTeHI/Iﬁ. PocToBEBIC BellecTBa U MX 3HAUCHUE

MHOTOKIETOYHBIC  JKMBOTHBIC. B3aMMOCBSI3hL  YacTeifi  MHOTOKJICTOYHOTO
opranu3ma. TkaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KMBOTHBIX M 4e€JOBEKa. THIIbI
KUBOTHBIX TKaHEH: SIUTENNaNbHAsA, COCAUHUTENbHAS, MBbIIICYHAs, HEpBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA UM pacloJIOKEHHs TKaHEH B opraHax

JKHNBOTHBIX M YCJIOBCKA

Oprasbl U CUCTEMBl OPTraHOB KUBOTHBIX. DYHKIIMM OPTaHOB M CUCTEM OpPraHOB.
Omnopa Tenma opraHu3mMoB. CKeleThl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii u BHyTpeHHUH ckeneT. CTpoeHHE W THIBI COCAMHEHUS
KOCTEH.

JIBm>xeHne MHOTOKJICTOYHBIX JKMBOTHBIX. IluTranue kmBOTHBIX. IluTanme
MMO3BOHOYHBIX KHBOTHBIX. /[pixanue »xuBoTHBIX. KoxHOe nbixanue. XKabepHoe n
JIEFOYHOE JbIXaHUE.

JIpIXxaHre TMO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. J|pIXaTelnbHas CHCTEMa 4elloBeKa. MexaHu3M
BEHTWISILUM JIETKUX Yy MNOTUI W MJICKONUTAOMMX. TpaHCmopT BEHIECTB Yy
opranu3MoB. TpaHCIOPT BeWECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  YKUBOTHBIX. Kpyru
KpOBOOOpamieHusl. OJBONIOIMOHHBIE  YCIOKHEHUSI CTPOCHHUS KPOBEHOCHOU
CHUCTEMBI MO3BOHOYHBIX XMUBOTHBIX. BbIfieneHue y opraHu3moB. BeiaeneHue y
*KUBOTHBIX. COKpaTuTenbHble Bakyosn. Opransl BeieaeHus. CBsI3b MOJIOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMaMu. BrpinelieHHE y IO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [loKkpoBEI M HX

IIPONU3BOJAHEIC.
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PaznpaxuMocTh M peryssius y OpraHu3MoB. Pa3apa)kxuMocTs y OHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaXuMOCThb U peryssiiisg y MHOTOKJIETOYHBIX
pacteHuil. PoCTOBbIE BEIIECTBA U UX 3HAUEHUE.

HepBHast cucrema u pediieKTopHas peryysuus Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTesnsl. DBOMIOIMOHHOE YCI0KHEHUE CTPOCHUS! HEPBHOM
CHCTEMBI Y KUBOTHBIX.

PazpaGotka anroputMoB u mporpamm it SPQPEKTHBHOH (PYHKIMOHATHHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKpPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YeJIOBEKa
OpranusM 4enoBeKa U ero 3J0pOBbe

OpraHsl 1 CUCTEMBI OPTaHOB uyenoBeKa. OTAebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycioBHbIE M yCIIOBHBIE
peduiekcel. ['ymopanpHast perynsnusi ¥ SHIOKPHHHAs CHUCTEMa >KUBOTHBIX U
yesioBeka. JKene3bl SHAOKPUHHON CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocBs3p HEpBHON M SHIOKpUHHOW cucteM. [umortamamo-runodusapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCIOBHBIE pedIeKCh

3ammTa opranu3ma ot Oosie3Hedd. iMmmyHHas cucrema yenoBeka. Kinetounsri u
TYMOpPaJbHBIH HUMMYHHUTET. Bpoxa€HHbIN, NpuoOpeTéHHbIN crneunduueckuit
UMMYyHHUTET. Teopusi  KIOHAJIbHO-CEIEKTUBHOro uMmMmyHurtera (IL.Opnux,
@®.M.bepuer, C.Tonerasa). BocnamutenbHble OTBeThl OpraHuzMoB. Poub

BPOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIl

KpoBenocHast cucrema u e€ opranbl. Ceplue, KpOBEHOCHBIE COCYIIbI U KpPOBb.

Kpyru kpoBoobOpamenus. Pabota cepaia u e€ perynsaus

Jpixanue genoBeka. uddysus razoB yepes3 MoBepXHOCTh KICTKH. JlpIxaTenpHas
cucremMma YCJIOBCKaA. Z[BIX&TCJ'IBH&H ITOBCPXHOCTE. PCFy.]'ISHII/Iﬂ JAbIXaHUA.

JIpIxaTeabHbIe 00BEMBI

[MumeBapurensHas cucrema uenoBeka. OTIENbl MUIEBAPUTEIHHOTO TpPaKTa.
[InmeBapuTenbHble  Kene3bl.  BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE
MUIIEBAPEHUE

[TokpoBel u wux mnpousBoaHble. Opranbl BbiaeneHus. I[louku. Crpoenue u
¢bynkimonupoanre HegpoHa. OunbTpanus, cekperus 1 00paTHOE BCACHIBAHUE
KaK MEXaHU3MbI pabOThI OPTaHOB BhIJEIcHUA. OOpa3oBaHUE MOYH Y YEIIOBEKA
JIBrokeHre demoBeKa: MbledHas cuctema. CKeleTHbIe MBIIIBI U UX padora.
CtpoeHue U TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PasButue xu3HU Ha 3emiie

OpomonionHass  Teopuss Y. [lapBuna. IIpenmocbuiku — BO3HHUKHOBEHHS

napsuHHU3Ma. JKu3Hb 1 HayuyHas aesrenbHocTh Y. JlapBuHa.
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JIBmkyIe cuibl 3Boionuu BuaoB no Y. JlapBuHy (BbICOKash MHTEHCHBHOCTH
pPa3MHOXKEHHS OpraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooprba 3a
CYLLECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckoil Teopun 3Bomroruu (CTD). HeittpanpHas Teopus
sBonond. COBpeMEHHAsl SBONIOIMOHHAS OHOJOTHs. 3HAUYE€HHE IBOJIOLMOHHON

Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

[Tonmynaums kak sjeMeHTapHas eauMHuna 3Bosolnd. COBpEeMEHHbBIE METOJIbI
OLIEHKM T€HETUYECKOTO pa3HOOoOpa3usi U CTPYKTyphbl nomyssiiuil. M3menenue
reHooHa TOMYJISAIUN KaK 3JIEMEHTAapHOE 5SBOJIIOIMOHHOE SBICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (aKTOpbl  (IBIKYIIHME CHJIBI) DBOJIONWW. MyTallMOHHBIN
npouecc. KomOunatuBHass u3MeHuUuBOCTb. Jlpeiidp reHoB — ciyvaiiHble
HEHANpaBJICHHbIE HW3MEHEHMS 4YacToT ayvieneil B momymauusx. ODQPQexT
OCHOBATEJISL. Murpanuu. N3onsus HOITYJIALI: reorpaguyueckas
(mpocTpaHCTBEHHAas ), OMoJIoTHYecKas (pPernpoayKTHBHAS).

EcrtectBenHblii  oTOOp — HampaBisfoomui  ¢gakrtop ABoaouuUd.  DopMmbl
€CTeCTBEHHOTO OTOOpa:  JBWXKYIIMH, CTAaOMIM3UPYIOMIUH, pa3pbIBAIOIINN
(mu3pyntuBHbIi). [TonoBoit oTo6OD.

ITpucnocoOneHHOCTh ~ OPraHU3MOB  Kak  pe3yjbTaT  MHKPOIBOJIIOLIUU.
Bo3nukHOBeHHe  mpucrnocoOneHuid y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCHTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum wu cTpykTrypa. BmumooOpazoBaHme Kak pe3yabTaT
MUKpO3BOIIOLUU. M3omsauus — kioueBod ¢akrtop BuaooOpaszosanud. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIonaTpUYecKoe (reorpaduueckoe),
CUMIIaTpU4Yeckoe  (IKOJIOTUYECKOE),  «MITHOBEHHOE»  (IIOJUILUIOMIU3AINS,
rubpuau3anys). JnurenbHOCTb IBOTIOIMOHHBIX TPOLIECCOB.

Mexanu3msbl (opMHUPOBaHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHON OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHCHHS
O6uopazHooOpa3us. MUKpPO3BOIIOLUS M KO3BOJIOLUS Mapa3uTOB U UX XO35EB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI

C HEH

MGTOI[I)I HU3YYCHUS MaKPO3BOJIIOLWH. ITaneonTONIOTHUECKHE MCTOABI HN3YYCHUSA
sBomtoru. [lepexoanbie GOpMbI U PUIOTEHETUYECKHUE PSIbI OPTaHU3MOB.
buoreorpaduueckue meroapl uyueHus 3oironuu. CpaBHeHue Quopsl U (hayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue obmactu 3emiau. Bumbl-sHIeMuku u
PEIUKTEL

DOMOpHOJIOTHYECKHE U  CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl HM3YUYCHHUS
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SBONIOLMHU. | eHEeTHYEeCKHEe MEXaHHM3MBI DBOJIOIMKA OHTOTE€He3a M IIOSBJIEHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  AHAJOTHMYHBIE  OpraHbl.
Pynumentapusie  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHUE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKWe  METOAbl  W3YYCHHs]  DBOIIOIHUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOABl MOCTPOSHUS (PUIOTEHETHYECKUX
JIEPEBBHEB.

XPOMOCOMHBIE MYyTAIIMH U 3BOJIOIHS TEHOMOB.

OOmme 3akoHOMEpHOCTH (MpaBuia) 3BOMOLMU. HeoOpaTUMOCTh HBOIIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB DBOJIIOIIMH

HayuHnble rumore3bl MNPOUCXOXKIEHHsS JKM3HM Ha 3emuie. AOuoreHes
naHcnepmus. JloHay4dHbIe PEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpPOBEP)KEHUE ONBITaMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxkneHue >KM3HM U
acTpoOHOIOTHSL.

OcHOBHBIE 3Tanbl HEOpraHWYECKOW 3BooIMU. [lmanerapHas (reosormueckas)
HBOJIONMS. XUMHUYECKash OBOJIONWSA. AOHOTCHHBI CHHTE3 OPTaHUYEeCKHUX
BemectB U3 Heopranmuyeckux. Omeir C. Mumiepa u I'. FOpu. OOGpa3zoBanue
nonumepoB 3 MoHoMmepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XommeidHa, reHeTudeckas rumoteza [. Mémnepa.
Pu6osumer (T. Yek) m rumoreza «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnu u meroasl e€ msydeHus. Mckomaemble OpraHMYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M aOCONIOTHAsE T€OXPOHOJIOTHSL.
['eoxpoHonoruueckas 1mKasa: 0HbI, Ipbl, HEPUOIBI, STTOXH.

Hauanbnble 3tanel oprannyeckoit 3posirouud. [losBiaeHrne U 3BOMIONUS MEPBBIX
KIETOK. OBomonus MeTtabonu3ma. BO3HHKHOBEHHE TEPBBIX HJKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHaJIoT TIePBhIX Ha 3eMJie COOOIIECCTR.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

[TpoucxoxaeHne 3yKapuoT (cUMOHOTeHe3). DBOJIOIHMOHHOE IPOUCXOXKICHHUE
BUpPYyCcOB. lIpoucxokIeHrne MHOTIOKJIETOYHBIX OpraHM3MOB. Bo3HHKHOBEHUE
OCHOBHBIX T'PyIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl HBOJIONMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOpGO3bI
pacreHuii. Bbixon pacrenuii Ha cymry. IlosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHMe UMM cymu. CemeHHble pacTeHusa. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl 3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(hO3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
TunoB. [lepBbie Xop0BbI€ KUBOTHBIE. JKU3HB B BOJE. DBOJIOLMS O3BOHOYHBIX.

[Mpoucxoxaenne ampudbuit u pentwiuii. [IpoucxoxaeHne MICKOMUTAIONIUX U
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ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHE OEClO3BOHOUYHBIMHM U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

Pa3BuTHe xu3HU Ha 3eMIie Mo paM U MepHoJaM: apXe, MpoTepo30i, Maaeo30u,
Me3030i, KaiiHO30#. OOmas xapakTepUCTHKa KJIMMaTa W TEOJOTHYECKUX
nporieccoB. [losBiIeHne U paclBeT XapaKTEPHbIX OPraHU3MOB. YTIe00pa3oBaHHe:
€ro yCIJIOBHSI U BIMSHUE HA T'a30BbI COCTaB aTMOC(EPBHI.

MaccoBble BBIMUPAaHHS — SKOJOTHYECKHE KPHU3UCHl mpoioro. [lpuyussl u
CJIECTBUS MAaccCOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €0

0COOEHHOCTH

Pazpgenst w 3amaum  anTpomnonoruu. Metonbl anTpomnonoruu. CraHOBIEHUE
MIPEACTABICHUI O MPOUCXOXKACHUM YyeoBeKa. COBpEMEHHBIE HAYUHBIE TEOPHH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHCTEMATHUYECKOE IOJIOKEHUE YETIOBEKa.
CBunerenbcTBa  CXOACTBA  YE€JNOBEKAa C  JKMBOTHBIMM:  CPaBHHUTEJIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bu3H0NIOr0-6MOXUMHYECKHE,
noBefeH4Yeckue. OTan4us 4eI0BeKa OT JKUBOTHBIX. [IpAMOX0KIEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPON CUTHAJIBHOMN
CUCTEMBI.

JIBmkyine cuibl ((akTopbl) aHTPOMOreHe3a: OMOJOTHYECKHE, COIMATbHBIC.
CooTHoleHre OMOTOTMUECKHUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIMM AHTPOIIOTe€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOIEH.
UYenoBek  yMmenbld, II€pBbIE  M3TOTOBJICHUS  Opyaud  Tpyna. Yenosek
MNPSIMOXOIAIINI M TepBbI BbIXOA Miofel 3a mpeaensl Adpuku. UYenosek
reiaenb0eprckuii — oOmuUi MPEeJOK HEaHJAEPTAIbCKOTO YeJIOBeKa W YeJIOBEKa
pasymHoro. YenoBek HEaHIEPTaIbCKUK KaK BHJ JIIOJACH XOJOJHOTO KIMMATA.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKMM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneaamMu AQpukH.

DBOJIIONHSI  COBPEMEHHOTO 4YEJIOBEeKa. ECTeCTBEHHBIM OTOOP B MOIMYJISIUSAX
yesioBeka. MyTallMOHHBIN Tpolecc U nonuMoppusM. [lomyasiuoHHbIE BOJIHBL,
apeiid reHoB, Murpanusa u «3¢(eKT oCHOBATEsH» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BeKa.

Uenoseueckue pacel. Ilonstue o pace. bonbmme pacel: eBpomneougHas
(eBpasuiickasi), aBCTpajO-HErpougHAasi  (dSKBaTOpUaibHAsA),  MOHTOJOHMIHAS
(a3maTcko-aMepHuKaHCKasi). Bpems M myTu pacceieHMsl 4yeloBeKa MO IUIaHETE.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HecCOCTOSTENBHOCTH — pacHu3Ma.
[TprcrocoOIeHHOCTh YeNlOBeKa K pa3HbIM YCIOBHSM OKPYXXAroOIIeH Cpempl.
Bnusiaue reorpaduyeckoit cpensl M Apeiidpa TeHOB Ha Mop(dosoruio H

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKA

DKOCUCTEMBI U TIPUCYILINE UM 3aKOHOMEPHOCTHU
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Pasznensl u 3anaun sxosorun. CBA3b HKOJIOTUU C APYTUMHU HAyKaMU.
Meroast skonoruu. IloseBple HaOMIOACHUS. OKCIEPUMEHTHI B DKOJOTHH:
NpUpoIHbIE W JabopaTopHble. MoAenmupoBaHHEe B HSKOJOTUH. MOHUTOPHHT

OKpYKaroIIel CpeJibl: TIOKAIbHBIN, pETMOHAIBHBIN U MI00ATBHBIH

Okosorndyeckue (GakTopsl U 3aKOHOMEpHOCTHM uX naeiictBus. Kiaccuduxanms
HKOJIOTHYECKUX  (PakTOpoB: alOuoTnyeckue, OMOTHYECKHE, AHTPOIOTEHHBIE.
OO0mme 3aKOHOMEPHOCTH JIEWCTBHS dKojoruueckux ¢akropoB. IlpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKkosoruueckuil dakrop. [leiictBue paszHbix
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIBI
pacTeHMii M JKMBOTHBIX MO OTHOIIEHHIO K cBeTy. CurHanpHas pojib CBETa.
doTtonepuoausm.

Temnepatypa kak oskomorumdeckuil ¢akrop. JleiicTBue Temmeparypsl Ha
opranu3mbl. [[IOMKHUTOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxHocts kak akojormdeckuil ¢akrtop. IlpucnocoGienus pacteHHid K
nojjiepaHuto BogHoro Oananca. Kiaccudukanus pacTeHU MO OTHOILIEHUIO K
BoJie. [IpucnocobneHns JKUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKHMA.

Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIlHAasA, IOYBEHHAas,
rnyOuHHAass  MOJANOYBEHHAs, BHYTpPUOpraHW3MEHHas. DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpel OOMTaHUs OpraHu3MoB. IIpucmocoGiieHus OpraHu3MoB K
KU3HU B Pa3HbIX CPEaX.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE pUTMBL. CYyTOUHBIE U TOJIUYHBIE
putM™bl. [TpHucrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
KHU3HU.

Kuznenusie Gopmbl opranuzmoB. [lonsarue o xuzHeHHOW (opme. JKu3HEHHBIE
(bopMBI pacTeHHIA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPAaBHI,
OJHOJIeTHUE TpaBbl. JKuzHeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue daktopbl. Bumbl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHITHUS,
XHITHAYECTBO, cUMOMO03 U ero (opmel. [lapazuTusm, Koomepamus, MyTyau3Mm,
KOMMEHCaJIU3M (KBapTUPaHTCTBO, HaXJICOHMYECTBO). Herpoduueckue
B3auMoJielcTBUA  (Tommueckue, (Qopuueckue, (aOpuueckue). 3HaueHUe
OMOTHYECKMX B3aMMOJEHCTBHI JUIS CYyIIECTBOBAaHUS OPraHM3MOB B Cpeje

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUEHHS

DKOJIOTUYECKHE XAPaAKTCPUCTHUKU TOITYJISALUHA. HOHy.TIHHI/Ifl Kak Ouojormyeckas

cucrema. Posib HEOTHOPOTHOCTH Cpefibl, PU3MUECKUX OAPHEPOB U OCOOCHHOCTEH
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Ouosioruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpbI MOITYJISALUM.
OCHOBHBIE TOKA3aTEeIN MOIYJSALMHA: YUCIECHHOCTh, IUIOTHOCTb, BO3PAaCTHAas U
[0JIOBAasi CTPYKTypa, pOXKIAEMOCTb, NPUPOCT, TEMI pOCTa, CMEPTHOCTb,
MUTpaLusl.

Okosorudeckas CTpykTypa nomyisanuu. OLeHKa YHCICHHOCTH TOIYJIALNH.
JluHaMMKa TOMyJIALUMHA U €€ peryysinusa. bHoTHYecKuil MOTEHIMANT MOILYJISALUH.
MonenupoBanue JUHaAMHUKM — nomyiasuuu. KpuBele pocTa  YHCIEHHOCTH
nonyasauuu. Kpusble BbDKMBaHMs. Perynsuus 4MCICHHOCTH MOMYJISILUI: pOJIb
(GakTopoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonatue 006 »HKoMOrMYEcKO Hume BuAa. Mectoobutanue. MHoOromepHas
Mozenp dKonorndeckod Humm Jk.M. XarumHcona. Pa3zmepsl 3konorunueckomn
Humy. [loTreHnnanpHas v pealn30BaHHAs HULIN.

Bun kak cucrema mnonynsuumid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEpPHOCTH  MOBEJEHUS U MHUIpalMid  >KMBOTHBIX.

buonornyeckue nHBa3uMu JYXKCPOAHBIX BUJOB

CoobmectBa opranu3MoB. buorneno3 u ero crpykrypa. CBsizu Mexmy
oprannm3mMamMu B OuoIleHo3e. OJkocucTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). @yHKUMOHANBbHBIE OJIOKM OPraHM3MOB B HKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduyeckue mend W CETH.
AbGuotnueckue 050ku dkocucteM. [1ouBbl W Wbl B dKOcUCTeMaX. Kpyroopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIE TMOKa3aTeNIM SKOCUCTEMBI. buomMacca W mpoayKiusa. DKOJIOTHYECKUe
MUPAMHEJIBI YUCE, OMOMACCHI U DHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIEeCTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM M WX [PUYUHBL. AHTPONOT€HHbIE BO3ACHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue u 1mojiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCUCTEMBI. ATPOIKOCUCTEMA.
ArpouieHo3s. Paznuuus Mexay aHTpOIIOIr€HHBIMU U IIPUPOIHBIMU SKOCUCTEMAMH.
Ypb6oskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u
¢dayna. CHHaHTpONHU3aUs TOPOJACKON (payHBL brolormueckoe U X03sIiiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBHI OPraHM3MOB B 3KOCUCTEMAX.

[Tepenoc sHEprun M BEMIECTB MEXKIY CMEKHBIMH YKOCUCTEMaMHU. Y CTOMYUBOCTh
OpraHuU3MOB, TMOMYJISUUNA U DSKOCHUCTEM B YCJIOBHUSIX E€CTECTBEHHBIX U

AHTPONOTEHHBIX BO3ACHCTBUI

buochepa — oOmennanerapHas o0ono4yka 3eMiu, TA€ CYHIECTBYeT WU
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cyliecTBoBasna Hu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
ounocdepsl u e€ coctas. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cylecTBoBaHUsI Ouocdepbl. OcobeHHOCTH Onocdepsl Kak
robanpHOM  dKOCUCTeMBbl.  J[MHaAMuU4eckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB U OHOT€OXMMHYECKHWE UUKIBI (yriaepoaa, aszoTa).
PurmuanOCTS siBeHMiA B Ouocdepe.

3oHanpHOCTE Onocdeprl. [TorstTre o 6moMe. OCHOBHBIC OMOMBI CYIIIH: TYHIPA,
XBOWHBIE Jleca, CMEIIaHHbIE U IIHPOKOJUCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPONMHMYECKHUE Jieca, BBICOKOTOPbs. Kimmar, pacTurenbHbli U
KUBOTHBIN MHP OMOMOB CYIIIH.

Crpykrypa U (yHKIHS KUBBIX CHCTEM, OLIEHKAa MX PECypCHOr0 MOTEHIHMaja U

o6urochepHbIX QyHKIMIA

DKoJIOTHYEeCKHe KPU3UCHI M UX NMPUUMHBL Bo3nelcTBue yenoBeka Ha Onocdepy.
3arpsi3HeHue BO3IyIIHOW cpeabl. OxpaHa Bo3AyxXa. 3arpsi3HEHHE BOJHOW CPEbl.
Oxpana BOAHBIX pecypcoB. Paspyiienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3mMenenune knumara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HAa PACTUTENBHBIM W >KMBOTHBIM Mup. OxpaHa
pacTUTENBHOTO U XKUBOTHOTO MHUpa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOIBL.
Kpacupie kaurn. Oco0o oxpansiemble mpupoansie Ttepputopun (OOIIT).
Bborannueckue cajpl U 300J0THYECKHUE MTAPKU.

OCHOBHBIE MPHUHLUMIIBI YCTOMYMBOI'O PpAa3BUTHUsI YEJIOBEUECTBA W IPUPOIBL.
PanmonansHoe  mpUPONOMOIB30BAaHUE W COXpaHEHHE  OHOJOTHYECKOTo

pazHooOpa3us 3emin



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

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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