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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpenmery "buomorus" (mamee - OMOJOTHSA) Ha ypOBHE CPEIHETO
obmero obpa3zoBanusi pazpaboranHa Ha ocHoBe DemepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoit ®eneparuny, GI'OC COO, KoHuenuwu mnpenogaBaHus y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (eaepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebOnsiii npenMer «buonorusi» yriryonéaHoro ypoBHs uizydeHus (10-11 kmaccel) siBisercs
OJHUM U3 KOMIIOHEHTOB TMpenMeTHON obnactu «EcrecTBeHHO-Hay4Hble mpenMmeTs». CormacHo
nonoxenusMm ®I'OC COO npodriibHbIe y4eOHBIE TTPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM YpPOBHE,
SBIIIOTCS  criocoboMm auddepeHnranum oO0y4YeHHsT Ha YpPOBHE CpEIHEro ooOmero ooOpa3oBaHUs H
MpHU3BaHbl OOECMEUNUTh MPEEMCTBEHHOCTb MEXKIY OCHOBHBIM OOIIMM, CPEeIHUM OOILIUM, CPEeTHUM
npoeCCHOHATLHBIM U BBICIIUM 00pa3zoBaHueM. B TO ke BpeMs KaKAbIi U3 ATUX y4EOHBIX NMPEIMETOB
NOJKeH OBbITh OpPUEHTHPOBAH Ha NPHOPUTETHOE pEHIeHHE OO0pa30BaTENbHBIX, BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 33J]a4, CBSA3aHHBIX C MPOQOpHEeHTANEH 00yJaIOMIKUXCsl M CTUMYJIUPOBAaHHEM MHTEpeca K
KOHKpETHOW 00JacTu Hay4yHOro 3HaHMs, CBSI3aHHOrO C OWOJOrHel, MEeAMIIMHON, 3KOJOTHEH,
MICUXOJIOTHEH, CTIOPTOM MJIM BOCHHBIM JICTIOM.

[IporpamMma mo y4yebHomy mnpeamery "buonorus" naér mpeacTaBieHMEe O LM U 3aladax
u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriyOJIEHHOM YpOBHE, OIpeneNseT 00s3aTeNbHOe
(MHBapUaHTHOE) TPEIMETHOE COJAepXKaHHe, €ro CTPYKTypUpOBaHWE IO pa3ienaM U Temaw,
pacripenieieHue 1Mo KiaccaM, PeKOMEHIYEeT TOCIE0BaTeIbHOCTh U3YyYeHHs] Y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBA3EH, JIOTMKU Yy4eOHOro Mpollecca, BO3PACTHBIX
ocoOeHHOCTEH oOydaromuxcsi. B mporpamMe mo OMOJIOTHH peaM30BaH MPUHIMIT TPEEMCTBEHHOCTH C
M3y4YeHHEeM OHUOJIOTMH Ha YPOBHE OCHOBHOTO 00Iero oOpa3zoBaHus, Oiarogapst 4eMmy MpocMaTpUBaETCs
HANpaBICHHOCTh Ha TMOCIEAYIOIIee pa3BUTHE OWOJOTHYECKUX 3HAHWH, OPHUEHTHPOBAHHBIX HA
(dhopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, HKOJIOTMUECKOTO MBILIUICHUS, MIPEACTABICHUI
0 37I0pOBOM 00pa3e ’KHU3HH, Ha BOCIUTAHKUE OEPEKHOI0 OTHOIICHUS K OKpYXalollel IpupoIHOM cpese.
B mporpamMMe mo OuONOrMM TakXe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buomorusi» B
peanmzauuu  TpedoBanuii OI'OC COO K mnIaHUpPyEMbIM JIMYHOCTHBIM, METAlPEIMETHBIM U
MpeIMETHBIM pe3yiabTaTaM 00y4eHHUS U B (POPMUPOBAHUM OCHOBHBIX BUJOB y4€OHO-TIO3HABATEIHbHOMN
NEeSITEIbHOCTH O0Y4YarolIMXCsl 10 OCBOCHHIO COAEpKaHMsSI OMOJIOTMYECKOro 0oOpa3oBaHUS HA YpOBHE
CpeAHero o01ero oopazoBaHusl.

VYuebnsiii npeaMer «buonorus» Ha YpOBHE CpeaHEro o0mero oOpa3oBaHMs 3aBEpIIACT
Ouosoruuyeckoe oOpa3oBaHHE B INKOJE€ W OPUEHTHUPOBAH Ha pacCHIMpEeHUE W YIIyOJeHHe 3HaHWM
oOyyaroluxcsi 0 KUBOM NMPUPOJAE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH, SYMOpPHOJIOTUU U
OMOJIOTHH Pa3BUTHSA, TCHETUKH, CEJIEKINH, OMOTEXHOIOTHH, YBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3yuyenne yuebHOro mnpenmera «buonorusi» Ha yriiyOJIEeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJIFOTOBKY O0ydYaromuxcs K MOCIeNyoIEeMy MOIyYeHHI0 OMOJIOrMYeckoro o0pa3oBaHMs B By3ax U
OpraHM3alMsIX CpeaHero mnpodeccruoHanbHOro oOpa3oBaHus. OCHOBY €ro COJEpXKaHUS COCTaBJISET
cucteMa OWOJIOTMYECKUX 3HAHWM, TMOJYYEHHBIX MPU H3YYEHUU OOYYArOMIMMHCS COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX pa3J/ieloB OMOJIOTHH Ha YPOBHE OCHOBHOro o0miero obpaszoBanus, B 10—11 kmaccax
9T 3HAHUS TOTYYalOT pa3BUTHE. TaK, pacIIMpPeHbl U YIIyOIeHbl OMOIOTUYECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX, TpubOax, OaKTepusx, OpraHU3ME UEJIOBEKa, OOMMX 3aKOHOMEPHOCTSIX JKW3HH,
JIOTIOTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOphIe
MOKHO HCIMOJIb30BaTh KaK OPUEHTUPHI AJIs MOcheAyromero BeiOopa mpodeccun. Bo3mokHa Takxke
WHTETpaIus OMOIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TONY4YEHHBIMH O0YUYaIOITUMUCS
TP U3y9ICHUH (PU3UKH, XUMHUH, Teorpadui 1 MAaTEMaTHKH.

CtpykTypa mporpaMmMsl 1o yueOHoMy mpeamety "buonorus” oTpakaeT cHCTEMHO-YPOBHEBBIH U
OBOJIIOIMOHHBIA  MOAXOABI K u3ydeHWIo Owonornu. CorjacHO WM, U3y4aroTCsl CBOWCTBa W
3aKOHOMEPHOCTH, XapaKTEpHbIE i1 JKUBBIX CHCTEM pa3HOTO YPOBHS OpTraHU3AIMH, JBOJIOIUU
OpraHWYECKOTO MHpa Ha 3emMJjie, COXpaHEHHUs OWOJIOTHYECKOTO pa3HooOpasws TuiaHeThl. Tak, B 10
KJIacCe€ M3YYaloTCs OCHOBBI MOJIEKYJSIPHOM M KIETOYHOH Ouonoruu, smMOpHONOrud U OHOJIOTHU
pa3BUTHSI, TEHETUKA W CEJIEKIIUU, OMOTEXHOJOTUU W CHHTETHYECKOW OHMOJOTHH, aKTyaTH3HpPYIOTCS



3HaHUA OOydarolmuxcss Mo OOTaHWKE, 300JI0TUHM, aHATOMUHU, Qu3Moyioruu denoBeka. B 11 kmacce
M3Y4al0TCsl BOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

Y4eOHbIii mpeamer «bruosorus» mpu3BaH 00€CIeYNTh OCBOSHUE 00yUJAIOITUMUCS OMOTOTHYECKUX
TEOpUH W 3aKOHOB, HJIeH, MPUHLMUIOB M TMPABUJ, JEKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUpA, 3HAHWNA O CTPOSCHUH, MHOTO0Opa3uu U OCOOEHHOCTSAX KIIETKH, OpraHHU3Ma,
MOMYJISIIUK, OHMOIEHO3a, JKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX
UCCJICIOBAaHMSIX B OHWOJOTWU, NPUKIAJHBIX acreKkTax OWOJIOTWMYeCKUX 3HaHwid. s pa3BuUTUS U
nojAJepKaHusl HMHTepeca OOydalomuxcsi K OHOJNIOTMM HapsAdy CO 3HAYUTENbHBIM  00BEMOM
TEOPETUYECKOr0 MaTepuaia B COICPKAHUU MPOTPaMMBbI IO OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJIECHUS W Pa3BUTUS TOM WJIM MHOM 00JIacTu OMOJNIOrMM, BKJIAJIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

Henp wuszydenust yueOHoro mnpeamera «buosnorus» Ha yriayOJa€HHOM YypOBHE — OBJIAJCHHE
O0OyJaIoIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATHHOW OPraHU3allid JKUBBIX CHUCTEM pPa3HOTO
paHra u npuodOpeTeHue yMEeHU UCIOIb30BaTh AT 3HaHMS B (POPMUPOBAHUU HHTEpeca K ONpeaeI€HHOM
obmactT TpoQecCHOHATBHON AEATENbHOCTH, CBA3aHHOW C OWONOTHel, Wiu K BbIOOpY y4eOHOTrO
3aBelIeHus JJIs IPOJOIKEHUSI OMOIOTHYECKOT0 00pa30BaHusl.

JocTikenne 1enu u3ydeHusi ydeOHoro mpeamera «buosorusi» Ha yriiyOJI€HHOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYoIuX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CUCTEMBl OWOJIOTHUECKHX 3HAHHWH: 00 OCHOBHBIX OHMOJIOTHYECKHUX
TEOpUAX, KOHIEMIUAX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IMpaBWIAX, COCTABJISIOIINUX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KApTUHY MHUpPA; O CTPOCHHUM, MHOTOOOpa3MU M OCOOCHHOCTSAX
OMOJIOTMYEeCKHX CcHCTeM (KJeTKa, OpraHu3M, IMOMylsauus, BHI, OuoreorneHos, Ouochepa); o
BBIIAFOIINXCS OTKPBITUSX ¥ COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OO0YyYaromuxcs C METOJaMU TO3HAHHS KUBOH MPHUPOJABI: MCCIEI0BATEIbCKUMHU
METOJIaMU OHOJIOTUYECKUX HAyK (MOJEKYJISIPHOW W KJIETOYHON OMOJIOTHH, SMOPHOJIOTUN W OMOJIOTHUU
pa3BUTHSA, TEHETHKU U CEJIEKIMH, OMOTEXHOJOTMH M CHHTETUYECKOW OWOJIOrHH, MaJICOHTOJIOTUH,
9KOJIOTHH); METOJIJAMU CAMOCTOSITEIILHOTO IMPOBEICHUST OMOJIOTHYECKIX UCCIICOBAHMIA B Ta00paTopun U
B Ipupoe (HabmaroeHne, n3MepeHne, SKCIIEPUMEHT, MOJICTHPOBAHUE);

OBJIAJICHUE OOYyYaAIOIMUMHCS YMEHHUSIMHU: CaMOCTOSITENIbHO HAaxXOJWTh, aHAIW3UPOBATH U
UCIOJIb30BaTh OMOJOTHYECKYI0 HWH(GOpPMAIMIO; TOJIb30BAThCd OHOJOTHYECKOW TEPMUHOJIOTHEH U
CUMBOJIMKOH; YCTaHABIIMBATH CBS3b MEXKIY Pa3BUTHEM OWOJIOTMH W COIMATHLHO-3KOHOMHYCCKHMH M
HKOJIOTMUECKUMHU TMPOOJIeMaMU YeJIOBEYECTBA; OIICHUBATh TIOCIEJICTBUS CBOEH MAESITENbHOCTH IO
OTHOIIEHUIO K OKPYXKAIOIIEH MPUPOIHON cpejie, COOCTBEHHOMY 3/I0POBBIO M 3JJOPOBBIO OKPYXKAIOIIHNX
Toeil; 00OCHOBBIBaTh M COONIO/IATh Mepbl MPO(PHUIAKTUKN HWHMEKIIMOHHBIX 3a00JeBaHMM, MpaBHUiia
MOBEJICHUsT B TMpUpoAe U oOecredeHusi OE€30MacCHOCTH COOCTBEHHOM JKM3HEICSATEIHLHOCTH B
Ype3BBIYANHBIX CUTYAIMSIX MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001acTH OMOJIOTUH;

pa3BUTHE y OOYyYaIOUUXCS HMHTEJUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBHITUSIMH W COBPEMEHHBIMH WCCIICJIOBAHHSIMH B OHOJIOTHH,
pelmaeMbIMi €10 TpoOJieMaMH, METOAOJOTHe OHWOJOrMYecKOro HCCIEAOBAaHUS, MPOBEICHUS
AKCIIEPUMEHTAIIbHBIX MUCCIIEIOBAHUM, pEIICHUsI OMOJIOTHYECKUX 3a]1a4, MOJICTUPOBAHUST OMOJIOTHYECKUX
O00BEKTOB U MPOIIECCOB;

BOCIIUTAaHHE Yy OOYYArOIIMXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOH MPHPOJE B IEIIOM W K
OTJENbHBIM €€ 00BEeKTaM U SIBJICHHSIM; (OPMUPOBAHUE IKOJOTUYECKON, TeHETUYECKOW TPaMOTHOCTH,
o0IIeH KyIbTYPHI IOBEJICHUS B TIPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYUYHBIX 3HAHU;

npuoOpeTeHrue OOYyYaAIOUTUMHUCS KOMIIETEHTHOCTH B PaIlMOHAJIbHOM MPHPOAONOIB30BAHUU
(cobmroneHne TpaBWiI TOBEJACHUS B TPHUPOJAE, OXpPaHbl BHJIOB, YKOCHUCTEM, Ouochepsl), COXpaHEHUU
COOCTBEHHOTO 3I0POBbsI M 3J0POBbSI OKpYXKAIOIMUX JoJel (coOmoeHuss Mep MpOQPHUIaKTUKH
3a0oneBaHuid, oOecreueHre O€30MacHOCTU KU3HEACSTENbHOCTH B UpE3BbIYAMHBIX CUTYalUAX
MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCMOJIb30BaHUS OMOJIOTHYECKUX 3HAHUNM U YMEHUI
B IIOBCETHEBHOM KH3HMU,



CO3/laHME  yCJIOBUH s  OCO3HAHHOIO  BBIOOpa  OOyYarOIIMMHUCS  WHIUBHIYaJbHOMN
o0Opa3oBatenbHON TPaeKTOPHH, CIOCOOCTBYIOMIEH MOCJICTYIOIIEMY poQeCCUOHATPHOMY
caMoOonpeACICHUIO, B COOTBCTCTBUU C UHANBUAYAJIbHBIMU HHTCPECCAMU 1 HOTpe6HOCTSIMI/I peruoHa.

OO1miee 4nCiI0 YacoB, OTBEACHHBIX HA M3y4CHHWE OWMOJIOTUM HA YIIIyOJIIEHHOM YPOBHE CPEIIHETO
obmiero oOpa3oBanus, cocrapisier 204 gaca: B 10 xmacce — 102 gaca (3 waca B Hegento), B 11 kmacce —
102 gaca (3 gaca B HeZEIO).

Otb6op OpraHuM3anMOHHBIX (HOPM, METOIOB W CPEICTB OOYYCHHs] OMOJOTHH OCYIIECTBISETCS C
yu€TOM crenupuKd €ero COACpKaHUS W HANPaBICHHOCTH Ha MPOJOJDKCHHE OWOJIIOTHYECKOTO
o0pa3oBaHMs B OPraHU3ALUIX CPEIHETO MPOPECCHOHATHHOTO U BBICIIETO 00pa30BaHHUS.

OOs3aTeNbHBIM  YCIOBHEM TIpU OOYYCHHWH OHWOJOTHHM Ha YIIIyOJNEHHOM YPOBHE SIBIISCTCS
poBeJieHUE 1a00paTOPHBIX M MpaKTHUecKUX pabor. Takke ydactre OOydyaromMXcs B BBIIOJHEHUU
MPOCKTHBIX M y4eOHO-MCCIIEAOBATEILCKUX PadOT, TEeMaTHKa KOTOPBIX OIPEICNIICTCS y4YUTEIeM Ha
OCHOBE UMEIOLIUXCS MAaTEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJIHBIX YCIOBHUH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM IpoOiembl. DyHnameHTanbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue OuoJorMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMILMHE, CEIbCKOM XO3AHCTBE, IPOMBILIICHHOCTH, OXpPaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsl: Apucrotens, Teodpact, K. JIunnet, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKammy», «CucreMa OMOIOTHYeCKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus onosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPraHMU3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIMA, TKaHEBbIH,
OpraHNU3MEHHBIM, MO YJIALIHOHHO-BUI0BOM, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
6uocdepusbiil. IIpoueccsl, NpoUCXoAsMe B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH >KUBOTO.
Kuzsp kak hopma cymecTBoBaHus Marepuu. Hayku, uzydaromiye *HUBbI€ CUCTEMBI HA PAa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmrogeHue, u3smepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHaTue o 3aBUCMMOM UM HE3aBUCUMOU
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYYEHHBIX Pe3yNbTaToB. [[pUUMHBI MCKAKEHHUS pe3ylbTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHblE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aIMH KUBOU NMPUPOIbD», «CTpOeHHE )KUBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJOBEYECKOTO  OpPraHHU3May,
«buoreonenos3y», «buochepar», «MeToabl U3yueHUs KUBOU TTPUPOIBI.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPHU M3YUYEHUHU JKUBBIX
CHUCTEMM.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-QYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoabl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, MeToJa  MEUeHBIX aToMOB, auddepeHnuanipbHoe  IeHTpU(yTrupoBaHUE,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kougoxanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) uzyyeHue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOI0B MUKPOCKOIIHM.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anekTpodopes, nuddeperiuanpoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KIIETKH, TEIUIOPETYJISLUY.
MunepasnbHbie BellecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 6enkoB. CTpykTypbl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oeika, MmenTuaHas
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKOB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKIUN
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanus — mumnmmos.
Tpurnunepuabl, Gochoaunuabl, BOCKH, cTepoubl. bruonornyeckue ¢pynkuuu munuaos. OOmme
CBOICTBa OHMOJOTMYECKMX MeMOpaH — TEKy4YecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoOBbIX KuciOT. HykiaeoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KiIeTke. [pyeue
HYKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKUE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooeruposanue cmpykmypvl u QyHKYui
Ouomonekyn u ux Komniekcos. Komnvromepmuiti Ousaiin u opeanuyecKuti cunmes 6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XMUMHYECKHX DJIEMEHTOB B  HEXHMBOW IIPHUPOJE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMIa XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl OEenKOBOW MOJEKYNIb», «CTpoeHHe MOJEKYyd yriaeBoAoB», «CTpoeHHEe MOJIEKYI
munuoBy, «HyknenHoBbIe KUCTOTHIY, «CTpoeHrne MOJeKybl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0ETKOB ¢ TOMOIIBIO KaYeCTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHne HyKJIEMHOBBIX KUCIIOT, BBIIEIECHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUeCKas M mpokapuorudeckas. CTpyKTYpHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TmpoKapuUOTHUECKON kieTku. KietouHas creHka Oaktepuili u  apxei.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOIM U aBTOTPO(GHON MPOKAPUOTHUYECKHX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenuie u (pyHKIIMOHMPOBAHUE DYKApHOTHUECKOW KileTKH. [Inmazmaruueckas meMOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHuecKod MeMOpaHbl. TpaHCIOPT BEMIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIN (muddysus, obOneruénnas auddysus), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts MemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, (parounTo3. Dk3ouuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHH, TpHOOB.

[uromnaszma. I{uto3ons. [lutockener. JIBukeHwe wuuTomia3Mbl. OpraHousibl KJIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HomIazmMarndeckas cetb (DIIC), anmapat ['ombmku,
JU30COMBI, UX CTpOeHHE U (PyHKUIUH. B3auMMOCBI3b OJHOMEMOpPaHHBIX OPIaHOMJOB KIIETKH.
CrpoeHnie TpaHySIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpanHyJisipHBbIif)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enkog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIxX KieToK. Kiterounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxooicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeoxckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHIpUH U miuactuj. [lepBUuHBle, BTOPUYHBIE U CJIOXKHBIE IUIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannsie opranouas! kieTkd CTtpoeHne u (GyHKIMHM HEMEMOPaHHBIX OPraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTsl. AKmuHogvle
Mukpoghunamenmoi. MBIIICUHBIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuOIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBIL. J{unamuxa s0epHou
06010uKU 8 MUumo3e. H0epHulii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOMN, )KUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmunpel u cxembl: «CTpOo€HHME SYKapUOTHYECKOM KIeTKu», «CTpoeHHe 3>KUBOTHOU
KJIeTKN», «CTpoeHHEe pacTUTENbHOMN KIeTKN», «CTpoeHre MUTOXOHAPUMWY, «Sapoy», «CtpoeHune
MPOKAPUOTUYECKOUN KIETKH.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepualbHbIX KJIETOK.

JlabopaTopnasi paGora «l/3ydueHne cTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PAaCTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydeHne IBHKEHUS IUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIK U  TreTepoTpOopHBIA. YuyacTHe KHCIOpoJa B  OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B oOMeHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peakIuii KIETOYHOro MmeTradonu3ma. DepMeHThI, MX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentel. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOppl U OEIKU-UHTHMOUTOPBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMH OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPH(PHIUPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepru, BOJOPOIHbIE OaKkTepun. 3HaYCHIE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxXeHHS M MX HCHOJIb30BaHUE
YelloBeKOM. AHa’pOoOHBIE MUKPOOPraHM3MbI KaK OOBEKTh OMOTEXHOJIOTMH U BO30YyIUTENN
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEpreTudeckoro obOMmeHa. I[loArOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUN B Ipoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHOe (GochoprImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOrO TyTH OOMEHa BEWIECTB TIepea  aHadPOOHBIM.
O} PeKTUBHOCTD IHEPTETHIECKOr0 OOMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuemn, I'. A. 3aBap3uH.

Tabmunpel 1 cxembl: «DoTOCHUHTE3», «JHEpreTuueckud oomen», «buocuHTes Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKpPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONH aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATUBHOIO pacUIeIUICHUs MepoKCcuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).

JlaGopaTopHas pa6ora «CpaBHeHHUE MPOLECCOB (OTOCUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHGOPMALHA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmmzamus HacnencTBeHHOW wuH(opMmanuu. [eHeTHYecKkHwil KoJa, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUNIIMKM: KOMIUIEMEHTAPHOCTb,
AQHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsaus u e€ stanel. Yuactue TpancnopTtHelx PHK B OuocunTese Oenka. YcinoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poibs pubocom B OuocuHTese Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (P. XKakoO, XK.
MaHno). Monekynsipnuvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOJMratHble napa3uthl. CTpoeHHe NPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycuble 3aboneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BUPYyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, mMpoTekaronmx B uHTepdase. [loaroroBka kinetku K aeneHuto. [IpecuHTeTHYeCKUit
(TIOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUII) MEePUOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanus. Ilpunnuner  perukamuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATHUBHBIN  CHUHTE3, aHTUIAPAUICTBHOCTh. MexaHusm
permmkauun  JIHK.  Xpomocombr. Ctpoenune xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguym MHUTO3a W MPOUCXOJSANIME B HUX TMPOLECCHI. THIIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHrE MUTO3a.

Perynsiiiust mutoTHUYecKoro IuKiIa kieTku. [IporpamMmmupyemasi kietoyHas rudeinb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas kremkay» — buoungopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmuupl u cxembl: «KWU3HEHHBIA MUK KIETKH», «MuTo3», «CTpo€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHue: CBETOBOW MHKPOCKOI, MHUKporpenaparbl: «MHUTO3 B KJIETKaxX KOpeIKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHrne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmoneHne MuTO3a B KIETKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIEC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOUYHBIX OpPraHu3MOB. bakTtepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpyTrue NpoTUCTh. KonoHuaabHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbl OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacreHuit. Tumbsl pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuudeckas. OcoOCHHOCTH CTpoeHUs, (PYHKIMI W PacCIOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENIbHASA, MblleuHas, HepBHas1. OCOOCHHOCTH CTpPOEHUs, (PYHKIHHA M PaCTOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4esioBeKa. DYHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tenma opranusmoB. Kapkac pacrennil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHUI cKesieT. CTPOCHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBUKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUIH: TPONM3MBlI U HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranuszmos. [lormomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMu. IlutaHue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOUHOE IHIIEBAPEHHUE.
IluraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOIO Tpakrta. llumeBapurenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4ea0BeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue >xuBoTHBIX. Juddy3us ra3oB yepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u néroyHoe
JIpIxaHue. JIpIXaHMe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTpOEHMSI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas cucTeMa 4ejloBeKa. MexaHu3Mm
BEHTWISIIIMK JIETKUX y ITUI] U MIEKONUTaIMuUX. Perynsaus apixanus. [lpixareabHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHHs.  DBOJIOIMOHHBIE  YCIOXXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opranu3moB. Belgenenwe y pacteHuil. BbigeneHue 'y KMBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCACBIBAaHHME KaK MEXaHU3MbI pabOThl OPTaHOB BbiAeNneHus. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cuUcTeMaMM. BpljieneHne y MO3BOHOYHBIX JKMBOTHBIX U ueioBeka. llouku.
Crpoenue u pyHKunoHUpOoBaHHE HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa Y MHOTOKJIETOUHbIX pacteHuil. Kyrukyna. CpencrBa naccuBHON U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HUMMYHHUTET.
Bpoxnénublii ©M  npHOOpPETEHHBIA  crienupHUUecKuil UMMyHHUTET. TeopHus KJIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. bBeprer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJsib BpOxKIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaxumocTe M peryisuus y pacTeHuil. PocToBble BemecTBa M HMX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHMBOTHBIX. OTIensl
TOJIOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pednexc u peduexropHas ayra. besycioBHble u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucteM. [ unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«baktepun», «lIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«Kopuesbie cuctembl», «Crtpoenue ctelnss», «CTpoeHHe IHUCTOBOM MIacTUHKWY, «TKaHU
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputensHas cucrema», «KpoBeHOCHas cuctemay,



«/IpixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MbplleyHas cuctemay,
«BpiaenurenpHas cuCTeMa», «JHIOKPUHHAS cucTeMay», «CTpoeHne MbIInb, «IMMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHU», «KpoBeHOCHbIE CHCTEMBbI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE IT0XKIEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHast cucrema nArymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHasg cucrema nrtuny, «HepBHas cuctemMa MIEKONMTAIOIINXY,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repdapun pacTeHUH pa3HbIX OTIEINIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue U1 JIEMOHCTPAallMM IIOYBEHHOI'O Y BO3JAYIIHOIO IIMTAaHUS pacTEHH,
pacuierieHus Kpaxmaina u OenkoB 1oJ JeiicTBueM (epMEeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBHKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3Tra Pa3IN4HbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l/3y4yeHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYISIIHS, (hparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele kieTku, miau ramersl. Meno3. Cragum Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE — Kene3bl.
OO0pa3oBaHue U pa3BUTHE MMOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE IOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpuMepe JIArymkH). Jpobienue.
Tunsl apobnenus. /[Jemepmunuposannoe u nHeoepmuruposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TaCTPYJISALMS).
3aknaZKka OpPraHOB W TKaHEW W3 3apoJBIIIEBBIX JIMCTKOB. B3auMHOe BiHMsSHUE YacTel
pasBUBAIOIIErocs 3apojpblmia (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYeCKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHbIl nepuox. Ilpsimoe u Hempsmoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3sBUTHUSA, UX PACHPOCTPAHEHHUE B MPHUPOJIE.
Tunel pocta >XKMBOTHBIX. PDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u pasutue pacreHuil. ['amerodpur m cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meifoza. ['ameToreHes y pacTeHUil.
OIIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpan U

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl U cxembl: «BereratuBHoe pasMHOXeHHUE», « THUIBI 6ECIONOr0 pa3MHOKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe paszBuTHEe», «Pa3BUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOW  KamyCcTbl», <«OKU3HEHHBIM LMK Mxa», <OKU3HEHHBIM LMK [alOpPOTHHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKIETOK U CIIEPMATO30110B,
Mozelb «L UK pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass pabGora «lI3yueHue CTPOEHMs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

HcTtopust craHOBIEHUS W pa3BUTHUsI I'€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
O®pusa, T. Moprana. Ponp oTedecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, THOPUABI, reHOTHIN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHI, MOJIEKYIISIPHO-TEHETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckwit, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuis! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TeHETHUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpPa3Hs
ruOpu1oB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernieHus npu3HakoB. L{uTonornyeckue ocCHOBbI MOHOTMOPHUIHOTO CKpeluBaHus. [ unoresa
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCUMOIO
HacJieI0BaHMs TPU3HAKOB. [{UToMIOrH4YecKrne OCHOBBI TUTHOPUHOTO CKPEIIUBaHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
I€HOB, HAPYLICHHUE CLECIUICHUSA MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAaHM3M OINPEICICHUS I0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBlii M reTeporaMeTHbI 1oj. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilinelorponuss — MHOXKECTBEHHOE [EHCTBHE IEHa.
MHOKECTBEHHBI ajuieu3M. B3auMojeicTBue HeaulebHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYEeCKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO3MH — Mapa3suT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUS HaclleZCTBEHHONW MH(opMaIuu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI Mennens», «Tpetuii 3axkon Menpaemnsy,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'eneruka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduis,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN aJIean3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0OBaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/Ipo3zodunar.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUIHOTO CKPELIMBAHUA Y
JIPO30(UITBIY.

IIpakTnyeckass padora «/3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BzaumopeiictBue reHoturna M cpeabl npu ¢GopmupoBaHud ¢GeHotumna. M3MeHYHBOCTh
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE INpPU3HAKU. Buabl  HM3MEHUYHMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHAS.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpeasl B pOpMHPOBAaHUU MOIUPUKAIIOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbI psin U BapuanuoHHast kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass M3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTHINYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaI[HOHHASL.

KomOunatuBHass n3MeHUYUBOCTh. Meiio3 U TOJIOBOM MpOIlecC — OCHOBAa KOMOWMHATHBHOU
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HooOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrtanuroHHass W3MEHYMBOCTb. Bunapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHBIE W WHAYUMPOBAaHHbIE MYTalMM. SIAepHBbIE M IUTOILIA3MAaTHYECKUE MYyTalUu.
ComaTtnueckue M 1oJioBble MyTauuu. IIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIIMSIHHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW wu3zMeHunBoctu (H.M. BaBuios). BHesnepHas H3MEHUYMBOCTh H
HaCJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuupel 1 cxembl: «Buasl n3MeHUHMBOCTH», «MoaU(UKAIMOHHAS W3MEHUUBOCTbHY,
«KoMmOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi NMporpaMma HUCCIEJIOBAHHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHUECKUH, OJIM3HEIOBBIN, [IUTOTEHETUICCKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIApHO-TeHeTHUecKuid. COBPEMEHHOE OIpEIEIeHNE
TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nomouisko [TIP-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKa.
Bonesnn ¢ HacneACTBEHHOW MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIWIIMHCKONW TEHETUKH B



OPEJOTBPALICHUH U JICUCHHHM TEHETUYEeCKHX 3a00JeBaHUN YenoBeka. MeaMKO-TeHETHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl MOBBIILIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YeJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuotun udenoBekay, «MeToabl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a00JIeBaHUS YEIOBEKA.

IpakTnyeckas padora «CocTaBjIeHHE U aHATIU3 POJOCIOBHOI.

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOXKJICHHUE CEJIEKIMU W JoMecThkanuu. Ydenue H. .
Bagunosa o LleHTpax mporCcX0XACHUSI 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JaHMM COpPTOB pacTeHUi U mnopoxa KUBOTHbIX. CopT, mnoponaa, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsJI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHOMN cenekiuu. VcnbiTanne npou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKH MyTareHe3 Kak MCTOYHUK MYyTalMil y KyJbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHMS © MeETOAoB pekoMOmHaHTHBIX JIHK mms
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpunnsauus. bianM3kopoicTBEHHOE
CKpelIuBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHHS CENEKIMHM pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M H3y4EHHME T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX IHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpPHBIX pacTeHUI,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CEIEKIUN»,
«Otnanénnas rubpuanszanus», «MyTtareHes».

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METOABI M JIOCTHIKEHUS CEJIEKIIMM PACTEHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapakTepUCTUKa. TpaaulMOHHAs OHOTEXHOJOTUsA: XJeOoleueHue,



NOJIy4YeHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoduonorndeckuit cunte3. OOBEKTHI
MHUKpOOHOIOrn4YeckuX TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JICHANPABIEHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINX
HE BCTPEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comartnueckass rubpuansanusi U comMarudeckuii smOpuoreHe3. lcmnosbp3zoBaHue
raluIOuIoB B CEINEKUUU pacTeHuil. [lonyuenue MOHOKIOHaNbHuIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsl AWLIEKIETOK W KIOHMPOBAHME JKUBOTHBIX. MeTOoZ TpaHCIUIAHTAUUH SAEp
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U T'eHHas MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pekomOunanTHbIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIIECKTHUBBI
XPOMOCOMHOM ¥ TEHHOW HHXXEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TE€HHOU
WHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBIN aHaIU3, FeHOLCHTPUUECKUI aHAJIN3 TPOTEOMA YeJIOBEKa JJIsl OLEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTHH TpPEXMEPHOTO OHONMPHUHTHHTA H
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIE 3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxemel: «/cnonp30BaHME  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOJTOYHOKHUCIIBIX TPOLYKTOBY.

IKekypeust «buoTexHoIorus — BaKHeIas Npou3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHI

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanockuiki BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
Y Hay4dHas JaearenbHocTs Y. JlapBuHa.

JBuwxkymue cunsl 9Boronuu  BuAoB no Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmiienne cunteTndeckoit Teopun 3somonuu (CTI). HeliTpanbHast TeopHs BOIIOLUH.
CoBpemeHHas IBOJIIOIMOHHAs Ouosorus. 3HaYe€HUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Hoptpersr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nmyremectsust U. Jlapsunay, «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBOBaHue», «llopoasl romyOei», «MHoroobpasue



KYJIBTYPHBIX (popM KamycTel», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHUS IBIDKYIIMX CHUJI ABONIONUNY», «OCHOBHBIC
II0JIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHuLa 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomyisaiuil. 3menenue reHopoHaa MOMyIsSIUN KakK
AJIEMEHTApHOE HBOJIIOLIMOHHOE SBJIEHHWE. 3aKOH reHeThueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIHME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KombOunaruBHas usmMeHunBOCTh. [[peii reHoB — ciaydailHble HEHamnpaBiICHHbIE H3MEHEHUs
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspbiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBEJCHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOieHuit y opranu3zmMoB. Apomopdossl n unuoananrtanun. [lpumepsr mpucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, GuU3MONIOrHYEcKue, OWOXMMHUYECKHE, TOBEIEHYECKHE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kimoueBoil  akTop BUAooOpazoBanus. Ilyth u cmocoObl BUA00Opa30OBaHUS:
alonarpuueckoe (reorpaduueckoe), CHUMMOATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTerIbHOCTh SBOIIOIIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BoOmrOnMOHHON Owonormu B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6nopa3znooOpazus. MUKPOIBOIIONUS M KOIBOJIOLMS MMapa3uTOB U HMX XO031€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOPHOBI C HEl.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsiuonHas cTpykTypa BUIay,
«Cxema mposiBleHHUs 3akoHa Xapau—BaitnOepra», «JIBuKyliue CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JIMCTBEHHMIIBI CUOUPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHcTBUSA ecTecTBeHHOro otOopay, «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbIA MEJIaHU3MY, «Kussie HCKOIIa€MBIEY,
«ITokpoBUTENBCTBEHHAs! OKpacka KUBOTHBIX», «lIpenymnpexnaromas oOKpacka 3>KUBOTHBIX»,
«®uznonoruueckue aganranuuy, «[Iprucnoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUIOB CHHUI, «[lomumuionasl pactenuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repbapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, dydesa NTHUI] U 3Bepel ¢
IpUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0COO€H OHOTO BUIAY.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHIECKOMY KPUTEPHION.

Tema 3. MakpodBo1onus 1 eé pe3yJibTaThl



MeTtobl u3yueHus: MaKposBotolMy. [laneoHTonornyeckue METOAbl N3y4EHMS 3BOJIOLUY.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIbI OPIAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpoBOB. buoreorpapuueckue obnactu 3emian. BUabl-3HIEMUKN U PETUKTHIL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHEe METOJbl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAHU3MBI 3BOJIOLUU OHTOTCHE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISIPHO-
reHeTU4ecKrue, OMOXMMHUYECKHEe M  MaTeMaTHYeCKUe MEeTOJbl M3YyYeHHMs  HBOJIOLUMU.
['omonoruynsie reHsl. COBpEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [Ipunyun  cmeHvl  QYHKYULL.
HeobGpaTumocTs 3BooUHN. AfantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB YBOJIIOLIUH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmunel 1 cxeMbl: «OUIOTCHETUYSCKUH P JIOMIAN», «APXEONTEPUKC, «3BEPO3YyObIS
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanoOpOTHUKNY, «buoreorpapuueckue
30HBI 3emun», «Jlpeiip koHTHHEHTOBY», «PenmukTh», «HawanmpHble cTaguu 3MOPHOHATBHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHbD»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HalpaBJIEHUs 3BOTIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOIOLUN».

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayunple THIIOTE3Bl MPOMCXOXKACHUS >KU3HU Ha 3emuie. AOHOTEHEe3 W TMaHCIEPMUSL.
JloHay4Hble NpEeACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TponcxosxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeOpraHuueckoi »Bosonnu. [InanerapHas (reosorudyeckas) 3BOJIOLHS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Oneir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoarepsaTHast
runote3a A. M. Omnapuna, rumore3a nepBuuHoro OynaboHa Jx. XoisjeiHa, reHeTHyeckas
runoteza I'. Ménnepa. PubGosumbr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. Vckomaemble OpraHMYECKHE OCTaTKU.
['eoxponosorust u e€ Meronapl. OTHOcuTenpHass UM aOCOJIOTHAas  T€OXPOHOJIOTHS.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opomronuss Merabonu3zMa. Bo3HukHOBeHHEe MepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHMM M 3aBOEBAaHME HMH CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie X0opaoBbIE
XKUBOTHBIC. JKU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iponcxoxnenne ampuduii U penTHIIHii.



[TpoucxoxaeHne MIICKOMHUTAIUX Hu NTUll. [lpuHnun kmogeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmiasi xapakTepuCTHKa KJIMMara W reojiornyeckux mporeccoB. [losBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJICOOpa30BaHHE: €ro YCIOBUS M BIMSHUE Ha Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudeckoro mupa. [IpuHIUMNBI KjIaccu@UKaud OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Hoptpersr: @. Pean, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo3apoxJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyeckou
sBoNIOIIMNY, «['eoxpoHonornueckas mikaigay, «HauanpHble 3Tanbl OPraHUYECKOM SBOJIOIUNY,
«Cxema o0Opa3zoBaHusi JyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MPHUPOIBDY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuil», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJgOpociany, «Mxu», «llanoporHuku», «l'onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxemMa pa3BUTHUA IKUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHuCcTOHOTHE, «PBIOBIY, «3eMHOBOJIHEICY, «IIpecmbikarommuecs», «lITunpm,
«Munekonuratroue», «Pa3Butue IKM3HM B apxeWckoll aspey», «Pa3BuTHe IKHU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TNAJICO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM 3pe», «CoBpeMeHHas cucrtema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pacTEHUN pa3IUYHBIX OTIENOB, KOJJIEKIUU HACEKOMBIX,
BIIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAaHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «/3yueHue 0cCOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3anaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TMOJIOKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorHuecKue,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  AHTPOMOTreHe3a:  OWOJIIOTUYECKHE,  COIHANIbHEIE.
CootHorieHre OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaUU aHTpoIoreHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsHBI (TPOKOHCYIIBI)
W paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIOIUTEKH —



JBYHOTHE INpeaKH JiroAcu. UenoBek ymensld, NEepBble U3TOTOBJICHUs Opyauil Tpyaa. YUenosek
MPSIMOXOISAIIUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Apuxu. YenoBek reimenbOeprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJ JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THUIA, JIEHHCOBCKUUI
YeJI0OBEK, OCBOCHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTrka 1 majaeoreHoOMHKa.

DOBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPALUs U
«a(dexT ocHOBaTENA» B MOMYISALIUAX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bosbiune pacwl: eBporneouaHas (e€Bpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBaTOpHAlIbHAs), MOHIOJIOMIHAsA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YelOBeKa II0 IulaHere. EnumHCTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBHUSIM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bu3HUOIOrHIO YeIoBeKa.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTHYECKOW) aHTPOIIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUS M MAaJCOAHTPOINOJIOTMSl  YEJIOBEUECKUX  MOMYJISALIMM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuer w  cxembl: «MeETOIbl  aHTPOIOJIOTHH», «[ OJIOBHOM MO3r  4YellOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT YeloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aAHTPOIOreHe3a», «IJBOJIOIMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionutek», «HenoBek ymenblii», «HenoBek npaMoxoaauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpaepraneip», «KpomanboHIB, «lIpeaxku dyenoBeka», «ITalbl BOJIIOIUH YEIOBEKAY,
«Pacsp1 uenoBeka».

OO6opynoBaHue: MYJISDKH OKaMEHEJIOCTeH, NMPEeMETOB MaTepUaIbHON KYJIbTYPhl MPEIKOB
yenoBeka, penpoaykuuu (dotorpadun) KapTUH C MHQOJOTHYECKUMH U OuOIecKUMU
CIO’K€TaMHM MPOUCXOXKICHUS delloBeKa, (pororpaduu HAXOAOK UCKOTIAEMBIX OCTAaTKOB YEJIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera YeJOBeKa M Yepera MIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «lI3ydyeHune OCOOEHHOCTEH CTpOEHHS CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C MPSMOXOXKIECHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTalHi 4eJI0BEKay.

Tema 6. DJkojorusi — Hayka O B3aMMOOTHOLIEHUSIX OPraHu3dMoOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

3apoxaeHue U pasButhe dKoioruud B Tpynax A. ['ymGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
HKOJIOTHH C APYTUMH HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmOAEHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY)KaloIIed cpesbl: JOKaJIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€H deloBeuecTBa € MNpupoaod. POpMHUpPOBAHHUE SKOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOIIEeH Cpeabl».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUNY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUA

Oxosiorudeckue  (GakToppl W 3aKOHOMEpHOCTHM wux jeictBus. Kiraccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHe, OWoTHYecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Ilnpenrens, 1O.
JIn6bux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHUeckuil dakrop. [eficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHajibHas poib cBeta. @oTonepuoansm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHuid mo oTHOuIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA3€MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHoOU (opme. KusHeHHbIe (HOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannn

Tabmuipl 1 cxembl: «IKoJorudeckue (HakTopbl», «CBETOBOM CIEKTP)», «IKOJIOTHUECCKUE
TPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTalui XUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEeHHBIE (POPMBI JKUBOTHBIXY,
«JKocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«Xumnn4yectBoy, «llapazutuzm», «KonkypeHuus», «Cumomnosy», «KommeHcammuzm.

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCINBBIE KOMHATHbBIE
pacTeHus, repOapud M KOJUIEKIIMU TEIUIOMIOOMBBIX, 3MMOCTOMKHX, MOpPO30yCTOWYMBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYMN, KOJUIEKIUH HKUBOTHBIX,
oOMTaIOIMX B pa3HbIX cpefax, repOapuu M KOJUIEKIUU PACTEHHUH M KUBOTHBIX, 00JIaJaroIInX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIMM PACTEHUM W JKUBOTHBIX Pa3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSIX.

Jlaboparopnasi padora «BrisBieHHE MPUCTIOCOOICHNNM OPTaHU3MOB K BIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyeckHMe OCOOCHHOCTM PpACTeHUH U3 pa3HBIX MECT
oOUTaHUY.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI



DKONOTUYECKUE XapaKTePUCTUKH Momyisinun. [lomynsius kak OHoNornueckas CHcTeMa.
Pons HeomgHOpomHOCTH cpeapl, puznueckux OaphrepoB W OCOOCHHOCTEH OWOJIOTHH BHJIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI MoMmyJisiinii. OCHOBHBIE TIOKA3aTENIN TOIMYJISIIHHN:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAcTHas W IOJOBas CTPYKTYpa, POXKAAEMOCThb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsuud. OneHKa YHCIEHHOCTH mnomyisinuu. [[uHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomymnsiuuu. KpuBble pocTa YucCIeHHOCTH momynsiuuu. Kpuble BbDKMBaHMs. Perymsius
YUCICHHOCTA TOMYISALIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJiorudeckue crparerud BunoB (I- u K-crtparerun).

[Tonstue 00 »HKoNMOrMUYecKoi Humie BUAa. Mecroobutanue. MHOromepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humu. [loteHuuanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE IKBUBAJTICHTHI.

3aKOHOMEPHOCTH TOBEAEHUS UM MUTpallii >KUBOTHBIX. buonornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToptper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MOonysuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHpie mnupamMuibsl mOOMyisiuu», «CKOPOCTb 3aceieHUs
MOBEPXHOCTU 3eMIIM Pa3IMYHbIMH OpraHusmamuy», «Monenb skonoruyeckor wumu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «IIpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIHOHAIbHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuornueckue 010k 3KocrucTeM. [10UBBI U WIIBI B 9KOCHUCTEMAX.
KpyroBoport BeliecTB v MOTOK SJHEPTUU B IKOCUCTEME.

OcCHOBHBIE TTOKa3aTEJIN YKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @unykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrpodkocucTema. ArporeHo3. Paznuums  wmexmy
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opozackas ¢uiopa u dayHa.
CunaHTponM3anus ToOpoJCcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBHUI  OpraHU3MOB B
sKkocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kurouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUM U  BEIIECTB MEXAY CMEXKHBIMU
AOKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISUUA H SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUI.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmumet u cxeMbl: «CTpyKTypa OMOILIEH03ay», «DKOCUCTEMAa IMIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mnwuraHus (macTOMINHAA, JETPUTHAS)Y,
«OKosornyecKas mupaMua dyucen», « JKojJorudyeckas nupamuaa 6uomaccel», « IKoJorudyecKas
nupampaa sHeprum», «OO0pazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEPTuu B arporenose», «I[Ipumepsr ypOoskocucTem».

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuyesia NTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLIMX PACTCHUH, aKBAPUYM KaK MOJIENb IKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

Jladoparopnas padora «/3yuenue pazHOOOpa3usi MEJIKUX MMOYBEHHBIX YJICHUCTOHOTUX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «IKCKypcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmemnanerapHas 000jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. Obmactu 6mocheps! u e€ cocras. Kuboe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHUs 6uocheprl. Ocobennoctu 6uochepsl Kak raodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBopoTel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutmMuuHocTs siBneHuii B uocdepe.

3oHanbHOCTh OuOCc(hepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIN: TYH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHYU, TPOIIUYECKHUE JIECA,
BBICOKOTOphsi. KiMmar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIH.

CrpykTypa M (YHKLIUS OJKUBBIX CHCTEM, OIEHKa HMX pPECypCHOro TIOTeHLIHana u
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

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

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHBIE Omombl cymmy, «Knumarudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cwmemanubiii  nec», «lllupokonucTBenusiii nec», «Crenby», «CaBaHHa», «llycThiHmY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacCTeHU pa3HbIX OMOMOB, KOJUICKITUU YKUBOTHBIX.

Tema 11. YesioBek M OKpYykaoumias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOW cpenapl. OxpaHa Bo3Ayxa. 3arpsi3HEeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne noussl. OXpaHa NOYBEHHBIX PECYPCOB. MI3MeHeHHe Kinmara.

AHTpOIIOTEHHOE  BO3JCHCTBHME Ha pPAcTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caabl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMUMBOTO PAa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParoHanbHOE
PUPOIONOIL30BAaHUE M COXpaHEHHe OHOJoru4eckoro paszHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCIEACTBHS.

Pa3BuTHE METOMOB MOHHMTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUcmem u cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuuplr u  cxembl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  1ouBbl», «llapHukOBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

OGopynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U SKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJJTHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS OOYYarOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMYHOCTHBIC, METAIIPEIMETHBIC U TPEIMETHDIC.

B cTpykType JMYHOCTHBIX PE3yJabTaTOB OCBOCHHUS MPOTPAMMBI IO OMOJOTHHU BBIICIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPENEICHHUIO,
Hanuyue momusayuyu K OOyUEHUIO OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOEXKIEHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMHU, TNPHUCYIIUMH  CHUCTEME
OMOJIOTUYECKOTO  OOpa3OBaHMsS, Haluuue NPABOCO3HAHUS  IKOJOTHMUECKON  KYIbTYpHI,
cnocobHoCcmu cmagums UEAN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JImaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaAMMBbI 110 OHOJOTHUHM JOCTUTAIOTCA B €IMHCTBE
y4eOHOM U BOCIUTATEIHHOU JEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMHU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHM, IPUHITHIMHA B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEHW MO3UIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYPHOMY  HAClE€IUI0 W  TPATUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOro npeamera «buonorus» IOIXKHBI OTpaxarhb
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllid, TO3WTHUBHBIX BHYTPEHHHUX
yOeXACHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIEeCTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATENbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
IIPABOIOPSJIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4yeOHbIX U TO3HABATeNbHbIX 33]1a4, BBIMOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBAaTh B  CBOMX JICHCTBUSAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU YOSKIEHUSMU, KyJbTYPHBIMUA IEHHOCTSIMH U COLIMATIbHBIM
MI0JIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIBHBIX M HCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIMTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW MICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepes PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBO 3bIK U KyJBTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMITHUKAM IPUPOJIBI,
JnocTukeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHWE M pa3BUTHE
O1oJ0rUM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAJWULUSIMU HapOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HHU (3J0pOBOE MUTAHUE,
coOroieHre TUTHEHUYECKUX MPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEXUM 3aHITHH M OTAbIXA,
peryiasipHas (u3Mueckas aKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOTO W KOMIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HHU JIO/ICH;

OCO3HAHHME MOCJEICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJEHUS aJKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE LIEHHOCTU MacTepCcTBa, TPYA000ue;



TOTOBHOCTb K aKTUBHOM AESTEIbHOCTH TEXHOJIOIMUYECKOM M COLMAIbHOM HAIPaBIEHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATb U CAMOCTOSITEIBHO  BBINOJIHATH — TaKylo
JESITEIIbHOCTD;

UHTEpeC K Pa3Iu4HbIM chepaM MpodhecCUOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HECHHBIC IIaHbI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSHKEHUU Beel
YKU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHNUS;

MOBBILIEHUE YPOBHS SKOJIOIMYECKOW KYJbTYphl: IMPUOOPETEHUE ONbITAa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPY’KAIOIEN CPE/Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX IPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble IIPU U3YYECHUHM OMOJIOIMU 3HAHMS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM MPHPOIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEJEHUS B INPUPOJAE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKpYXKAIOIIEH NPUPOILHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEAPHHUMACMBIX
JEUCTBUI U IPENOTBPALLATD UX;

HaJIUYUE Pa3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OINbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HAINPaBICHHOCTH, YMEHHsS pYKOBOJCTBOBATbCSI HMMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IpakTHUKE, OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAJOre KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIbTYPHOM MUDE;

COBEpUIECHCTBOBAHUE S3bIKOBOM M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUEe crenupuKku OUOJIOTUM KaK HayKd, OCO3HaHHA €€ poiau B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, dYeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U peleHNH MpobIeM COXpaHEeHUs PUPOTHOTO PaBHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOT'O YPOBHS pa3BUTHsl MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTEeH BBIXOJAa U3 INI00ATbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHON TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoit pu U3y4eHur ONOIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHanu3a W OOBSCHEHUS SIBICHHM
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHHs Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS Ul PELIeHHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAILIMSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH JE€ATENIbHOCTH, TOTOBHOCTh OCYILECTBIATh NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTH K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHHM C JKH3HEHHBIMH
OTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCGHHUS y4eOHOTo mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pPEHUS  OOYyYaroIUXCAd MEXKAUCLUUIUIMHAPHbIE
(MexmpenMeTHbIe) 0OLIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TPOIeCC, CHCTeMa, HAay4HbId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClefloBaHue, HAOII0EeHNe, U3MEpEHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYIITUBHBIC), 00ECICUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIIOCOOHOCTh 00yJaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHusd Yy
oOyuaromerocsi 0yayt chopMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHKAaTHBHbIE YHHBEpCaJlbHble Yy4yeOHble JEHCTBUSA, PpEryISATHBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe JeMCTBUSI, COBMECTHASI IE€ATEIBHOCTD.

MertanpeameTHble pe3ysabTaThl OCBOCHMS IPOrpaMMbl CpeJHEero oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUHU 3HAaHUM NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kilaccuukanuu, 0000IIEHHUs), PaCKPbIBATh CMBICI OHOJIOTHYECKHX
HOHATHUH (BBIIENATh UX XapaKTepPHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMMU);

ONpeAeNsaTh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTH C TIOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHBHBIEC, JAE€IyKTHUBHBIE, IO aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMBIX SIBJICHUAX, (OPMYIHPOBAThH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabatbIBaTh IJIaH PELIEHUs MPoOIeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCSl MaTepUaIbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILIENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUAX pEajJbHOr0, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTRIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelleHus: MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMuYHbIX METOJIOB IMO3HAHUS;



UCIOJIb30BaTh PA3UYHBIE BUJBI ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIpETAlluU, MPEoOpa3OBaHUIO U MPUMEHEHHUIO B yYEOHBIX CHUTYallUSX, B TOM 4YHCIE MpU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupOBaTh HAYYHBIA THUI MBIILJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
HOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLlUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
TUIOTE3y €€ pelIeHMs, HaxXOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHHS 3aJaud pPe3yibTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHHBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MMOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TMEpPEHOCUTh 3HaHWs B  I[O3HABAaTEIbHYIO M  MPAKTUYECKYID  O0IacTu
KU3HEJCATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(OpManuu (TEKCTe yuyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOJIOTMYECKUX CIIOBApsSX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0azax pgaHHbIX, B UHTepHeTe), aHAIW3UPOBaTh WHGOPMALMIO DPA3IWYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMYHBIE METOABI TpPU TOHCKE M O0TOOpe
Ounonoruveckor HHPOpPMaIUU, HEOOXOUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HCHOIB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy TNpEeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH;

BIQ/ICTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl  HHpOpMAIMH, HWHOOPMALIMOHHON
0€30MacHOCTH INYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMMU:

1) obuenmue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HU, aKTUBHO Y4acTBOBAaThb B JHAJiOre
WIM JUCKYCCHU MO CYLIECTBY OOCYyXJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3aJadyM, YYWUTBIBAaTH WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHHs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCEUIOK BOSHUKHOBEHUST KOH(PIUKTHBIX CUTYAIHI, YMETh CMSATYaTh KOH(MIUKTH U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcO0aMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyITUpOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS] C HCIOJIBb30BAaHHEM SI3BIKOBBIX
CPEJICTB.



2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHOH pabOThI IpU
peneHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OPIaHHU30BBIBaTH U KOOPAMHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAacIpeAciATh pOJId C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOr0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C MO3ULUMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHUA NpoOJIeM M UX pEUIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAaH peleHUs NpoOiIeMbl ¢ y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNbTATOB LEIISM;

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIIeKCHH
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

NPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

MPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB EATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIIHUOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C MO3UIMH JAPYroro YeJIOBeKa.

MNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus yueOHoro npeamera «buomorus» Ha
yrIIyONnE€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiabHOro o0yueHust 00yJaronmxcs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue i OWOJIOTUM HaydHble 3HaHUS, YMEHUS U



CrocoObl JEMCTBUH 1O OCBOCHMIO, WHTEpPIpPETAllMM W MNpeoOpa3oBaHUIO 3HAHUM, BHJIBI
JESATENIbHOCTH MO TMOJYYEHUIO HOBBIX 3HAHUI M HMX NMPUMEHEHHMIO B PA3IMYHBIX Y4EOHBIX, a
TaK)K€ B pEaJIbHBIX )KU3HEHHBIX cUTyauusax. [IpeamerHble pe3yapTaThl MPEACTABIEHbI 10 F0J1aM
U3YYCHHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUsA yueOHOro mnpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI U
peneHny podIeM panroHaILHOTO IPUPOIOTIOIb30BAHUS, O BKIAIE POCCUICKUX U 3apyOekKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTUH;

BJIAJICHHE CHCTEMOW OWOJIOTMYECKUX 3HAHWHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroline
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTaboiu3M, rOMeocTas,
CaMOpETyJISILIMSL, CaMOBOCIIPOU3BEEHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas teopuss 1. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBuiosa — o nienrpax
MHOT000pa3usl M MPOUCXONKACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOI0 MOKOJIEHMS, pacIIEIJICHHUs, YUCTOTHI FaMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHUECKUX PSAJOB B HacleNCTBeHHOW wu3MeHuynBoctd H. V. BaBuioa), nmpuHIUIBI
(KOMILJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B OMOIIOTUYECKUX
MCCJICIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEPEHUE, HA0II0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHuUM,
JKUBOTHBIX U YEJIOBEKa, CTPOSHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKA,
IIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpPraHU3Max pacTeHHM, JKUBOTHBIX U
YeNoBeKa, OMOJOTHYECKUX MPOIIECCOB: OOMEHa BellecTB (MeTa0oIu3M), IPEBPAILEHUS] SHEPTUH,
OposkeHwHsI, aBTOTPO(HOTO M TeTepOoTPO(HOr0 TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeToreHe3a, IMOpHUoreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS,
MHAMBUAYaJIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3aWMOJEWCTBUS T€HOB, IE€TEpO3Huca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMJAAMU KJIETKH M UX (QYHKLIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OpPraHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GYyHKLIMAMH, MEXIy A3TalaMd OOMEHA BELIECTB, ATAalaMH KJIETOYHOIO LHMKIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, J3TallaMd AMOpPUOHAIBHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIIOM U (haKTOpaMH Cpebl OOUTAHNUS;

YMEHHME BBISBIISITh OTIMYUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCII€ PACTEHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL;

YMEHHME pelaTh OUOJIOTWYECKUE 3aJaud, BBISABIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy HUCCIeAYeMbIMH OHMOJIOTMYECKUMHU NpolleccaMd M SBJICHUSMH, JeJaTh BBIBOJABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUECKUe paboThl, COONMIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1eb UCCIIeI0BaHus, aHAIM3UPOBATh MOJIyY€HHbIE PE3YJIbTAThl U JeJ1aTh BBIBOIBI;

yYMEHHUE y4acTBOBaTh B yueOHO-HCCIeN0oBaTeIbCKONH padoTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJIbHBIX HAy4HBIX OOLIECTB, M MYOJUYHO MPEJCTABIATH
MOJIy4EeHHBIE PE3y/IbTaThl HA YUEHUYECKUX KOH(DEPEHIHIX;



YMEHHUE OLIEHUBATh D3TUYECKHE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B 001acTH
Ouosornu M MeauUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIIOJOTBOPEHHE, HAlpaBIEHHOE
U3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIHCKOTO X03A1CTBA, MUIIEBOM
IPOMBIIIJICHHOCTH, YIIyOJIATh IO3HABaTeNbHBbI MHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBEIOOP COOTBETCTBYIOIIEH NPOPEecCHH U TPOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPECCHOHATIBHOIO U BBICLIET0 00pa30BaHusl.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buosorus» B 11 Kaacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUN B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
OPUPOBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBAa, a TAKXKE B PEIICHUH BOIPOCOB
PaLMOHATIBHOIO TMPHUPOJONONIB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIEeCTBY, YEJIOBEKY, O BKJAJ€ POCCHMCKHX M 3apyOeKHBIX y4YEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOU OHMOJIOTMYECKHX 3HAHWI, KOTOpas BKIIIOYAET OMpPEICNICHHS U
[OHUMaHME CYLIIHOCTH OCHOBOINOJAraroIluX OHOJOTMYECKUX TEPMHMHOB M TOHATHHA (BUA,
sKocucTema, Ouocdepa), Omonormueckue Tteopun (dBomronMoHHAs Tteopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoiouuu), ydeHus (A. H. CeBepuoBa — 0 MmyTsX M HalpaBJIEHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH ), TUIOTe3bI (TUnore3a «mupa PHK» V. T'nnbepra);

yYMEHUE BIAJETh OCHOBHBIMH METOJAaMM HAy4yHOrO II03HAHMSA, HCHOJIb3YyEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, H3MEpEHHE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
PUPOJIC;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIEOLICHO30B, 3KOCUCTEM U
O6uochepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIEr0 M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOO0pa,
JJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS IBHKYIIUX CHII SBOJIFOLIUU
Ha TEHO(OH]| MOIYJISAIUHN, TPUCTOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUs
HalpaBJIEHUH 3BOIIOLIMHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B HKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU DBOJIONUH, JBHKYIIUMHU
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX AKOCHUCTEM U MPHUCIIOCOOJIEHUSMH K HUM
OpTraHN3MOB;

YMEHUE BBISBIIATh OTJIUYUTENbHBIE TPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOICHHOCTh BUJIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPIraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHUH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE MCIOIh30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB PpA3HBIX CUCTEMaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAHWs, SIWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHMsI MHOTOOOpa3usi BUJOB M DKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

yYMEHHUE pelaTh OWOJIOTHYECKHE 3a7ayH, BBIBIATH MNPUYMHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOIIOTUYECKUMH TIPOIIECCAMH W SIBICHHUSIMH, J€laTh BBIBOIABI M
IPOTHO3bI HA OCHOBAHHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPSATh HUX OKCIEPUMEHTAIHFHBIMH CPEICTBAMH,
bopmynupys 1eNb Ucciel0BaHNs, aHATM3UPOBATh MOIYUYEHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,



YMEHHUE y4acTBOBaTh B YUEOHO-HCCIEIOBATENIbCKON paboTe Mo OMOJIOTHH, 3KOJIOTHU U
MeIUIMHE, TTPOBOIUMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOILIECTB, M ITyOJMYHO MPEACTaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

yYMEHHE OIICHWBATh TUIOTE3bl M TEOPHHM O IMPOMCXOXKICHUU OIKM3HH, 4YEJIOBEKa U
YeJIOBEYECKHX pPac, O MPHYMHAX, MOCIEACTBHAX M CIIOCO0aX MPEJOTBPALICHUS TJI00aTbHBIX
U3MEHEHUH B Guocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiei mpodecCuoHaIbHON AEATEIIbHOCTH B
obsact  OMOJNIOTMH, SKOJIOTHH, IPUPOJOINONB30BAHUSA, MEIULMHBI, OWOTEXHOJOIHUH,
NICHXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3KCTBA, MHUIIEBOM MPOMBIINUICHHOCTH, YIIyOJIATh
NIO3HABATEIbHBI HMHTEpEC, HANpPaBICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLICH
npodeccuu W TPOJODKCHHE OHMOJOTMYECKOro o00pa3oBaHHMS B OpraHM3AIMsIX CpPETHETO
npoecCHOHATBHOTO U BBICIIET0 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne i/l f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTnueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI M X U3yYEHHUE 2
3 buonorus knerku 2 0.5
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5) Crpoenrne u GyHKIUU KICTKU 8 2
6 OOMeH BelleCcTB U NpeBpallieHue S3HEPTUU B 9 1 1
KJICTKE
7 HaCJ'Ie,I[CTBeHI'{.a}I uHpOpMaLUs U 9 05
peaym3anus €€ B KJIETKE
8 JKu3HEHHBIN UK KIETKA 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1 1.5
10 Pa3mHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 2 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH NU3MEHUYNBOCTH 6 1
14 I'enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonOrus 1 CHHTETHYECKass OMOJIOTUs 4
17 PesepBHOE Bpemst 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 13




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
[1]
N /m NMPoOrpaMmblI Bcero Kontposbnbie  Tlpakruyeckue o0pa3oBaTejbHbIE
padoTshI padoThI pecype
1 3apox/IeHUE U PA3BUTHE SBOIOIIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUI
2 MuKkposBOTIOIUS U €€ pe3yJIbTaThl 14 2
3 MakpoaBosroius U e€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 1 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarolllen cpenon
7 Opranusmsl U cpeia oOUTaHus 9 15
8 DKOJIOTUSl BUJIOB U MOITYJISIUN 9 0.5
9 DKos0rus coo0IecTB. DKOJIOTHYECKHE 12 1 05
CHCTEMBI
10 buocdepa — rnmobanbpHas sxocucTemMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

A W N

Buosorus kak KOMIUIEKCHAsI HayKa U KaKk
4aCTh COBPEMEHHOT'0 00IIeCTBa

JKuBrle cCTEMBI U UX CBOMCTBA
YpoBHEBas opraHu3anus ) KMUBbIX CUCTEM

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas Teopus

Nl

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [IpakTraeckas pabora
«3y4yeHne MeTo/I0B KJIETOYHON OMOJIOTUH
(xpomatorpadusi, mekTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MuHepalibHbI€ BEIIECTBA KJIETKH, UX
Ouosoruyeckas poiib

Opraanyeckue BenecTBa KIeTKH — OEJKH.
JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TTOMOIIIbIO KaU€CTBEHHBIX
peaxkuuii»

0.5

10

11

CgoiicTBa, K1accupuKanys U QyHKIUN
0enKkoB

Opranuyeckue BeecTBa KIeTKH —
YTJIEBOJIBI

Opraanyeckue BenecTBa KIeTKH —
JIMITU/TBI




Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHuas pabota «lccrnenoBanue

12 HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 05
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozuaTpudocdarel (HTD)

14 CexBenupoanue JJHK. Metoapl
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTompl CTpYKTYpHOU OHOJIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKON KIIETKH.

17 [IpakTuyeckas padora «M3ydyeHue cBOMCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIH anmapar KJIeTKd
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [IpakTuueckas padora «3y4yenne 05
JBYDKEHUS LIUTOIIIa3Mbl B PACTUTEIbHBIX
KJIIETKaX»
[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MHUTOXOH/IPHH, TUIacTH Il JJabopaTopHast 05
pabota «MccnenoBanue mIa3Moau3a u
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 CrtpoeHue u GyHKIHMH s1Ipa
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuot. JlabopaTopHas padora 05
«3y4yeHne cTpoeHus KJIETOK Pa3InYHbIX '
OpPTraHU3MOBY
ACCUMMIISIIMS U AUCCUMMIISILINS — JIBE

24 CTOPOHBI MeTaboam3Ma. THIbl oOMeHa

BerecTB. JlabopaTopHas pabora
«M3yvyeHne KaTaTuTHIeCKON aKTHBHOCTH




dbepMeHTOB (Ha MpUMepe aMUJIa3bl UK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIeToOYyHOro MeTaboiu3Ma. Jlaboparopnas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacuienaeHus NepoKkcHuia BOJOPoa B
PACTUTENBHBIX M KHUBOTHBIX KICTKAX»
26 Benku-akTuBaTOpHI U OCIKH-UHTHUOUTOPHI 1
27 ABTOTpO(DHBIN THII 0OMEHa BEUIECTB 1
28 doTocuHTE3 1
XemocuHTe3. JJaboparopnas pabota
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHbIe OpraHu3Mbl. Buiel 6posxeHus.
30 Jlaboparopuas pabota «CpaBHeHUE 1
POILIECCOB OPOXKEHUS U JbIXAHUS
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
HHEPreTHYecKOro ooMeHa
DHeprusi MeMOpaHHOTO TpaJrueHTa
32 npoToHoB. Cunte3 AT®: paborta 1
npoToHHON AT®-cuHTAa3BI
33 Peakiinm MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — matpuussii cuaTe3 PHK 1
35 Tpancisiius u e€ sransl 1
36 KonupoBanue amuHokucnot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
TeHOB Y DYKapHOT
39 Bupycer — BHeKsIeToOuHBIE POPMBI )KUZHU U 1 05

00JIMraTHBIC Mapa3unThl. HpaKTI/I‘-ICCKaH




pabota «Co3naHue MOZeld BUpyca»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 0MOJIOTUN ¥ MEIHUIIMHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
XpomocoMmsl. JTaboparopHas pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»»

45 JleneHue KICTKHM — MHTO3 1
Tuns! kneTok. KapuokuHes u IUTOKUHES.

16 JlabGopaTtopHnast pabora «Habmronenue 1 05
MHUTO3a B KJIETKaX KOHYMKA KOpeIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »)KM3HEHHOIO LIUKJIA KJIETOK 1

48 OpranusMm Kaxk eJuHOE 11eJI0e 1

49 Txanu pacrenuii. JJaboparopras padbora 1 05
«M3ydyeHne TKaHEeH PaCTCHUIN»
TxkaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHel 1 0.5
KHUBOTHBIX»
Opransl. CucreMsl opranos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tesia OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntaHne opraHu3mMoB 1

55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX. 1
[TumeBapuTeNbHas CHCTEMA YelTOBEeKa

56 JlpIxaHne OpraHu3MoB 1

57 JIpIxaHne Mo3BOHOYHBIX KUBOTHBIX U 1




YCI0BCKa

58 TpaHCcTOpPT BEHIECTB y OPTaHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
JKUBOTHBIX U YEIIOBEKA
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4enoBeka 1
63 Pa3npaxxuMocTh 1 perynsauus y 1
OpPTaHU3MOB
64 I'ymopanbHas peryssius ¥ SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas pabora 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3BuTHe KHUBOTHBIX.
71 JlaGopaTtopHast pabota «BI)ISIBJ'IGVHI/IG 1 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
PazMHOXeHUE U pa3BUTHE PACTEHUI.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOYKCHHS BBICIIIUX PACTCHUI»
73 Hcropust cTaHOBIEHUS U PA3BUTHS 1

TCHCTUKHN KaK HAYKH




OCHOBHBIE TIOHATHS U CHUMBOJIBI TCHETHUKH.

74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT FeHETUICCKUX UCCIICIOBAHMI
3aKOHOMEPHOCTH HACIICTOBAHHSI
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeluBaHus y Apo30duibr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [TpakTudeckas padora «M3yueHue 1 05
pe3yJIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»
79 [{uTonoruyeckre OCHOBBI JUTHOPHUIIHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACIECTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT Kak [EIOCTHAS CHCTEMa 1
84 FeHeTI/IquCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
PACTCHHMIA, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
W3MEHYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas padota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 0.5

MOAU(UKAITMOHHOW U3MEHYHBOCTH.
[TocTpoenne BapualMOHHOIO psifa U




BapUAIMOHHON KPUBOM»

88

89

I'eHOTHIIMUECKAs N3MEHYHUBOCTD.
KomMOuHaTuBHas N3MECHYNBOCTD

MyTanuonHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTaruu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAIIIOHHOTO MpoIliecca.
DONUTeHEeTHKA U SITUT€HOMUKA

I'eneruka yenoseka. [IpakTuueckas padora
«CocraBneHue 1 aHajau3 POJAOCIOBHON

0.5

92

93

94

MeToapl MEAUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
PEIOTBPAIIICHUH U JICUCHHUH TeHETHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHSTHS CEJICKIUU.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TOMAITHUX
YKUBOTHBIX)

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIINM PACTEHUID

0.5

96

JlocTrKeHMs CeNeKUnn pacTeHUN 1
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuyeHne 00beKTOB OMOTEXHOIOTUIY

0.5

99

OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero Kontpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 OpodmoniionHast Teopust Y. JlappuHa 1
9 JIBM>KyIIMe CUIIbl 3BOJIIOLIUU BUJOB 110 Y. 1
JapBuny
3 Bbopr6a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTansl SBOIIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOJIIOLIUS
6 [Tonynsmus — sneMeHTapHas €IMHULIA 1
HBOJIIOLIMH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapnu, B. BaiinOepra. JlaboparopHas 1 05
pabota «BbIsiBIEHHE U3MEHYUBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 Oddext ocHoBarens. Dpdext 1
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3o0a0mumu nomymsuii: 1
reorpaduyeckas, Ononormueckas
11 EcrecTBeHHbII 0TOOp — HaIpaBISIOMINNA 1
(hakTOp IBOFOITUHN
12 [TostoBo#t 0TOOP 1
[IpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJIIOIUH. 1 05

JlabopaTtopHas pabota «3ydeHue
apoMop(h030B ¥ HAUOAAATITAIIUHN Y




pacTeHUH U KUBOTHBIX»

[Tpumepsl pUCTIOCOOICHUH Y OpPraHU3MOB:

MopdosioruuecKue, GU3H0IOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabGopaTopHas padora «IIpucnocobienus 1 0.5
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1IEeTIECO00PA3HOCTH)»

Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BHIOB 1 0.5
110 MOP(OJTOTHYECKOMY KPUTEPHIO)

16 Crpykrypa BHJa 1

17 BunoobpazoBanue kak pe3yiabTaT 1
MHUKPOIBOTIOIUN

18 CBs3b MUKPOIBOJIFOLIMM U ATTUIAEMUOTIOTUHI 1

19 Makponssosnrornus. [TaneonTonornueckue 1
METOJIbI H3yUYCHHS IBOJIOIIUU

20 buoreorpaduyeckue MeTOabI U3YUCHUS 1
SBOJIIOLIUU
OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-

21 Mop(onoruueckue MeTo 1bl U3y4eHHs 1
SBOJIIOIUN
MonekynsipHO-TeHETHUECKHE,

22 OMOXHUMHYECKHE U MAaTEMATHUECKHE 1
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH IBOJTFOIIHH 1

24 AnantuBHas paguanus. HepaBHOMEpHOCTB 1
TEMIIOB 3BOJIIOIUU

o5 HayuHblie runotessl IpoONCX 0K ISHUS 1
JKM3HHM Ha 3emiie

26 JloHay4YHBIE MPEICTABICHUS O 3aPOXKICHHH 1
JKM3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON 1

DBOJTIOLUHN




28

I'unoressl 3apOKIACHUS KU3HU

WcTopus 3eMau 1 METO/IbI €€ N3YUEHHUS.
JlabopaTtopHas paborta «3yueHue u

29 OIMCaHHME UCKOIMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPTraHUu3MOBY
30 HauanbHble 3Tanbel opraHn4eckoi
HBOJIIOIIH
31 DBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaIbl YBOJIOLIH
32 pactutensHOro mupa. [Ipaktuueckas 05
pabota «3y4yenune ocoOeHHOCTEH
CTPOCHUS PAaCTCHUH Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3TaIbl YBOJIOINH KHBOTHOTO
MHUpa
OBouroLUs )KUBOTHBIX. [IpakTHueckas
34 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS T03BOHOYHBIX )KMUBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 10 paM U
nepuoiamMm
36 MaccoBbie BBIMUPAHUST — SKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMeHHBII 9KOJIOTHYEeCKUN KPU3HC, €T0
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHMYecKoro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHu3MOB
40 AHTpPOIIOJIOTHsI — HayKa O 4eJIOBEKE
41 Passutue npeacrasienuii o
MIPOUCXOXKICHUH YEIOBEKA
Mecro uenoBeka B cUcTeMe
42 opranudeckoro mupa. Jlaboparopnas 0.5

pabora «3ydenne ocobeHHOCTEM




CTPOCHUS CKECJICTA YCIIOBCKA, CBA3AHHLBIX C
MPAMOXOXKIACHUEM)>

43 JIBM>KyIIME CUIIbl aHTPOTIOTeHEe3a 1

44 CooTHolIeHnE OUOIOTUYECKUX U 1
COLIMATILHBIX (PaKTOPOB B AHTPOIIOTCHE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A 1

46 [Taneorenerrka v MajgeoreHOMHUKA 1

47 DBOJIIONHS COBPEMEHHOTO YEJIOBEKa 1
UYenoseueckue pacsl. [Ipaktudeckas

48 pabota «M3y4eHHE FKOJIOTHUECKUX 1 0.5
aJlanTaluii 4YeJI0BeKay»

49 MeXIUCIUTUTMHAPHBIC METOIbI 1
AHTPOTIOJIOTUHI

50 3apokIeHUE W PA3BUTHE IKOJIOTUN 1
Metonsr skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B HKOJIOTMYECKUX 1 0.5
HCCIICIOBAHUID)

50 3HaueHue SKOJOTUYECKUX 3HAHUHN AJIs 1
9eJIoBeKa

53 Okonorndyeckue GaKTopsl 1
Abunornueckue gakropbl. CBeT Kak

54 sKosorunueckuit pakrop. JlabopaTtopHas 1 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHM3MOB K BIHUSIHUIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 JlaGopatopHnas pabota «BeisiBneHue 1 0.5
MIPUCITIOCOOICHUI OPTaHU3MOB K BITHSTHHUIO
TEMIIEPATYpPhI»
AbGuotuueckue GpakTopbl. BriaxHOCTh Kak

56 skoJornyeckuit pakrop. JlabopaTopHas 1 05

paboTa «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUSI»




o7 Cpenbl 0OuTaHUS OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 buotnueckue hakTopsl 1
3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA
61 JUTSI CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MO YJISIITIHI
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHH:
63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1
MOJIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIHH:
64 POKJ1aeMOCTh, TPUPOCT, TEMIT POCTa, 1
CMEPTHOCTh, MUTPAITAN
65 DKOJIOTHYECKast CTPYKTYpPa MO I 1
66 JlnHaMuKa MONYJISIIAN U €€ perysnus 1
67 KpuBsie pocta YMCIEHHOCTH MOMYJISIINH. 1
KpuBbie BEDKHBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.
68 JlaGopatopHnas pabora «IIpucnocobienus 1 0.5
CeMSIH PACTCHHH K PACCEIICHUIO)
69 Bun kak cucrema nmomyssui 1
20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAITAI 1
KUBOTHBIX
71 Coo0r111ecTBO OpraHU3MOB — OHOIIEHO3 1
72 DKocucrema Kak OTKpbITasi CHCTEMA 1
73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B 1
IKOCHCTEME
74 OcHOBHBIE OKA3aTENN HIKOCUCTEMBI 1
75 DKOJIOTHYECKUE MTUPAMUIbI 1
76 W3meHeHus coo0IIecTB — CYKIIECCHH 1




IIpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI

[ 03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB 1

78 ITpuponusie KOCHCTEMBL. OKocHuCcTEeMBI 1
TYHJIp, JIECOB, CTENEM, IYCTHIHb

79 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTudeckast pabora 1 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 1
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, 1
OpPraHU3MEHHOM, HOMYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemanerapHas 0060g09Ka 1
3emin

84 Yuenne B. W. Bepranckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uochepsl

86 KpyroBopots! BemecTs u 1
OMOreOXMMHUYECKHUE [IUKIIBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps 1

89 DKOJIOTUYECKHE KPU3UCHI H UX TPHUYNHBI 1

90 BoszeiicTBue yenoBeka Ha bnocdepy 1

91 AHTponoreHHvoe BozzleﬁCTBUHe Ha 1
pacTUTENbHBINA U )KUBOTHBIA MHP

92 Oxpana npupozsl 1

93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U MPUPOIBI

94 PanmonanbsHO€E IpUPOAOIIOJIB30BAHNE U 1

COXpaHeHHe OMOJIOTHYECKOTO




pa3zHooOpa3us 3eMiau

O6o06menue o Teme «MUKPOIBOIIOIHS U

95 . 1
e€ pe3yIbTaThD»

96 Q§o6meHHe o Teme «MaKpOdIBOIOIUS U 1
e€ pe3ynbTaTh»

97 O606menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HH HA 3eMIIe)

98 O606menue o reme «IIporcxoxaeHue 1
YeII0OBEKa — aHTPOIIOTCHE3)

99 O0600meHue mo TeMe «KOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY

100 O606mIeHne o TeMe «OpraHu3Mbl U cpea 1
oOUTaHHS

101 O6o6meHI§e 1o TeMe «DKOJIOTHUS BUJIOB U 1
TTOTTYJISITTHIA

102 O606menue o Teme «buochepa — 1
ri1o0abHasi 3KOCUCTEMAy

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOTPAMME




ITPOBEPAEMBIE HA EI'J 110 BUOJIOI'MA TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJHET'O
OBHIET'O OBPA3OBAHUA

Kon

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K IIPE€IMETHBLIM pe3yjabTaTaM 0CBOCHUSA

MPOBEPSEMOr0 OCHOBHOI 00pa30BaTeJIbHOM NMPOrPaMMBbI CPeHEro 001ero

TpedoBaHus

o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHMA O MECTE€ W POJIM OHOJOTHH B CHUCTEME
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBl MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI M PEIICHUH KU3HEHHO
BaXHBIX COLIMAJIBHO-3TUYECKHUX, SKOHOMHUYECKUX, IKOJOTHUYECKUX IMpoliIeM
YeJIOBEUeCTBa, a TakkKe B  PEHICHUH  BOMPOCOB  PALMOHAIBHOIO
IPUPOIONOIL30BaHUs, B (OPMUPOBAHUU I[IEHHOCTHOI'O OTHOILIEHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHCKUX U 3apyOexHBIX
yu€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUN

Brnanenue cucremoil 3HaHHMN 00 OCHOBHBIX METOJaX HAay4yHOI'O IO3HAHMS,
UCIOJIb3YEMBIX B OHOJIOTMYECKUX HCCIEIOBAHUAX MKHUBBIX OOBEKTOB U
9KOCHUCTEM (ONMMCaHUE, U3MEPEeHue, MPOoBeJeHNEe HaOIIoIeHui); crnocodamu
BBISIBJICHUS U OLICHKH AHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJIE.

YMeHue BbIIBUTATh TMIIOTE3bl, IPOBEPATH MX JKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOPMYIHPYS LIENb UCCISIOBAHNUS, AaHAIN3UPOBATh MOJIyYEeHHbIC
pE3yJIbTaThl U A€IaTh BBIBOBI.

BrisiBieHuE 3aBUCHMOCTH MEXIY MCCIEAYEeMBIMH BETUYNHAMHE, OOBSICHEHUE
HOJYYEHHBIX PE3yJIbTaTOB U (POPMYIMPOBAHUE BBIBOAOB C MCIIOJIb30BAaHHEM
HAay4YHBIX [OHATHI, TEOPUM U 3aKOHOB

YMeHue BIaJeTh CHCTEMOH OMOJOTHYECKUX 3HAHWH, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraroIiye OUOIOrHYeCKHe TEPMHUHBI M IOHSTHS! (3KH3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TONYISIMsA, OJKOCHCTeMa, OuoreHos, Ounocdepa;
METadoJIM3M, TOMEOCTa3, KJIETOYHBbI WMMYHHUTET, OHOCHHTE3  Oelka,
OUOTIONMMEPBI,  JUCKPETHOCTh,  CaMOPETyJISILUS,  CaMOBOCIPOU3BENICHHUE,
HACJIe/ICTBEHHOCTh, U3MEHYMBOCTh, JHEPrO3aBUCUMOCTh, POCT M Pa3BUTHE);
6uonornyeckue teopuu: kierouynas teopus T. IlIBanna, M. lllneiinena, P.
BupxoBa; kioHanbHO-cenekTHUBHOro uMMyHurera II.  Opmux, W.N.
MeuyHukoBa, XpOMOCOMHas Teopusi HaciencTBeHHocTh T. Moprana, 3akoH
3apoabimeBoro cxoxactsa K. bapa, sBomtonmonnas teopust Y. JlapBuHa,
CHHTETUYECKAsl TEOpHUs IBOJIIOIMHU, Teopus aHTpomoreHeza Y. [lapBuHa;
teopusi 6moreorieHo3a B.H. Cykauésa; yuenune H.M. BaBunoBa o menTpax
MHOT000pa3usi W TMPOUCXOXKICHHUS KYIbTYPHBIX pacTeHud, yueHue A.H.
CeBep1ioBa 0 MyTSAX M HAMpaBICHUSX 3BOJIIOINH, yueHue B.M. Bepnaackoro
— 0 buocdepe);

3aKOHBI (€IMHOOOpa3usi TMOTOMKOB TIEPBOTO TOKOJICHUS, PACIIEIIIICHUS
MPU3HAKOB, HE3aBUCHUMOIO HaciedoBaHusi mnpu3HakoB [. Mennens;
CIIETIJICHHOTO HACIEJOBaHUs MPU3HAKOB W HAPYIICHHsI CIIETIJICHUs TeHOB T.
Moprana; roMoJIOTHYECKUX PsIOB B HacieAcTBeHHOM m3menunBoctu H.U.
BaBunoBa; renerumueckoro pasHoBecusi k. Xapau u B. BaiitnGepra;
3apoapieBoro cxoactBa K. bapa; 6morenernueckuii 3axon 3. I'ekkens, .
Mronnepa);

MPUHIIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuHumyma FO. JIuOumxa, HKONOTHYECKON MHUpaMUIBI YHCEIl,




OMOMAacChl U PHEPTUN);
runore3sl  (koauepsatHoii AWM. Omnapuna, mnepBuuyHoro OymsoHa JIx.
Xomnneitna, mukpochep C. Dokca, pudosuma T. Uek)

VYMeHue pemaTb NOUCKOBBIE OMOJIOrMYECKHE 3a7a4M; BbISBIATh PUUMHHO-
CJICZICTBEHHBIEC CBSI3M MEXKIy HCCIEIyeMbIMA OHMOJOTMYECKMMH OOBEKTaMHU,
npolueccaMyd U SIBJICHUSIMHU; J€JaTh BbIBOJBI M IPOTHO3bI Ha OCHOBaHUU
MOJTYYEHHBIX Pe3yJIbTaTOB;

COCTaBJIITh T'€HOTUIIMYECKUE CXEMBbl CKpELIMBAaHMs ISl pa3HbIX THUIIOB
HACJIEI0BAaHKs IPU3HAKOB y OPraHU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BELIECTB
Y SHEPIUU B SKOCHUCTEMaX (LIeNH UTAaHUs], IUIIEBbIE CETH)

YMeHHe yCTaHaBIMBaTh B3aUMOCBS3M MEXAY CTPOCHHUEM M (PYHKIMSIMHU:
OpraHOMJOB, KJIETOK pa3HbIX TKaHEH, OpraHaMM U CUCTEMaMU OpPraHOB Yy
pacTeHUi, XUBOTHBIX M 4YEJIOBEKA; MEXIy JSTaraMd OOMEHa BEIIECTB;
JTanaMu KJIETOYHOTO LMKJIA M JKU3HEHHBIX LUKIOB OPraHU3MOB; dTallaMu
SMOpPUOHAIBHOTO Pa3BUTHS; TEHOTHIIOM U (EHOTUIIOM, (PEHOTHUIOM U
daxTopamMu cpeabl OOUTaHHS; TPOIECCAMH IBOJIOIUH; JBIKYIIUMHU CUIAMU
AHTPOIIOT€HESA; KOMIIOHEHTaMH Pa3JIMYHbIX JKOCHUCTEM u
IPUCTIOCOOIEHUSIMU K HUM OpPraHU3MOB

YMeHue BBIIEIAT CYIIeCTBEHHBIC TPH3HAKH:

CTPOCHHUSI BHUPYCOB, KIETOK IPOKAPUOT W DYKAPHOT; OJHOKIICTOYHBIX H
MHOTOKJIETOYHBIX OpPTraHW3MOB, BHJIOB, OHOTCOIICHO30B, JKOCHCTEM U
Ouocdepsl; CTPOSHHSI OPraHOB M CHUCTEM OpPraHOB PACTECHUi, JKUBOTHBIX,
YeNI0BEeKa; MPOIECCOB KU3IHEACATEILHOCTH, MPOTEKAOIUX B OpPraHU3Max
pacTeHMii, >KUBOTHBIX W 4YEJIOBEKAa; OMOJIOTMYECKHX IPOIECCOB: OOMEHa
BelIecTB (MeTabosn3m), HHPOPMAITUKN U TIPEBpAILEHUS SHEPTUH, OpOKEHUS,
aBTOTPOHOrO0 W TreTepoTpOo(HOr0 THUIIOB MUTAaHUSA, (POTOCHHTE3a U
XEMOCHHTE3a, MHUTO32, Mmeiio3a, raMeToreHesa, sMOpHoreHesa,
HOCTAMOPHOHATIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, MHUBUYaJIbHOTO PA3BUTHUS
opranu3ma (OHTOT€HE3a), B3aUMOJICHCTBUSI TE€HOB, TE€TEpO3WCa; JCUCTBUU
UCKYCCTBEHHOI'O 0TOOPA, CTAOMIN3UPYIOIIETO, IBUXKYIIETO U pa3pbIBAIOIIETO
€CTeCTBEHHOTO  OTOOpa;  aUIOMATPHYECKOT0 M CHMIATPHYECKOTO
BUA000PA30BaHUs; BIUSHUS JBUXKYIIUX CHJI HBOJIOIUM Ha TeHO(OHI
TOMYJISIIIAK;, ~ TIPUCIIOCOOJICHHOCTH ~ OpPraHM3MOB K  Cpele  oOWTaHWs,
YyepeloOBaHMUs HalpaBICHUH SBOJIIOLMHU; KPYroBOpPOTa BELIECTB M IOTOKA
DHEPTUHU B IKOCHUCTEMAX

CdopMUpoOBaHHOCTH YMEHHUS BBIIETATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB,
KJICTOK MPOKApHUOT MW OYKAPUOT, OAJHOKJIICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OLIEHO30B U IKOCUCTEM; OCOOEHHOCTH IPOIIECCOB
oOmeHa BCIICCTB MW TMPEBpAlICHHA OHCPIruhM B KIICTKE, (1)OTOCI/IHT€3a,
MJIACTUYECKOTO M IHEPreTHYECKOro oOMeHa, XeMOCHUHTe3a, MUTO3a, Melo03a,
OIINIOAOTBOPCHUS, PAa3BUTUA MW PA3MHOXCHUA, WHAWBUAYAJIBHOTO PA3BUTHUA
opranm3Ma (OHTOreHesa), OOpbrObI 3a CyIIECTBOBaHHE, €CTECTBEHHOTO
oTbopa, BHA000pa30BaHUsS, NPHUCIIOCOOJICHHOCTH OpPraHW3MOB K Cpele
oOuTaHUsl, BIUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B
9KOCUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M IPEBpAIICHUS
sHepruu B Ouocdepe

YMeHue WUCHOIb30BaTh COOTBETCTBYIONIME apTyMEHTHI, OWOJIOTHYECKYIO
TEPMHUHOJIOTUIO W CHUMBOJIMKY I J0Ka3aTCjIbCTBa pPOACTBAa OPraHU3MOB
pa3HBIX CHUCTEMATHYECKUX TPYII; B3aUMOCBS3U OPraHU3MOB W  CPEbI
oOWTaHMS; €AMHCTBA YEJIOBEUECKUX pac; He0OOXOAMMOCTH 30POBOTO o0Opas3a




KU3HU, COXpAHEHHUsS pa3HOOOpasusi BHUAOB U DKOCHCTEM KakK YCIOBHS
COCYIIIECTBOBAHMSI IPUPOJIbI U YEJIOBEUECTBA

YMeHue ~ KpUTHYECKHM  OLEHUBaTh  HMH(OpMAHMIO  OHWOJIOTHYECKOTO
COJCpXKAHUSA; HHTEPHPETUPOBATh STHUECKUE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OWOJIOTHH, MEAMIMHE, OMOTEXHOJIOTMH; pPAacCMaTpPHUBAThH
ry100abHble 3KOJOIMYECKHe MpoOIeMbl COBPEMEHHOCTH, (POPMHPOBATH 110
OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HIIUIO




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
BNOJIOI'NA

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

buonorusa xax HayKa. JKuBble cucTeMbl U X HN3YUCHHUEC

11

CoBpeMeHHass OMOJIOTHSI — KOMIUIEKCHAs Hayka. BHOJOrMYecKrue HAyKH W H3y4aeMbIe
uMu nipoOsiembl. DyHIaMeHTaIbHBIC, TPUKIIATHBIC U TOMCKOBBIC HAYYHBIC HCCIICIOBAHUS
B OHOJIOTHH.

3Hauenue Ouosiornu B (POPMUPOBAHMH COBPEMEHHOHN €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. IIpodeccun, cBsizanHbie ¢ OWoNOrHel. 3HAYCHHE OHOJOTHU B IMPAKTHYCCKOM
NeSTEIbHOCTH YeJIOBEKa: MEIUIIMHE, CEIbCKOM XO3HCTBE, MPOMBINIICHHOCTH, OXPaHe
IIPUPOJIBI

1.2

1.3

2.1

JKuBsble cucTeMbl Kak MpeaMeT n3ydeHus: onosnorud. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XMMHUYECKOI'O COCTaBa, JUCKPETHOCTb U IIEJIOCTHOCTh, CJIOKHOCTb U YIOPSAIOYEHHOCTD
CTPYKTYpBI, OTKPBITOCTb, CaMOOpIaHU3alUs, CaMOBOCIIPOU3BEICHHE, Pa3ApakKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHuM3allMd >KMBBIX CHCTEM: MOJIEKYJSAPHBIN, KIETOYHBIM, TKaHEBBIMH,
OpPraHU3MEHHBIN, MOMYJIALMOHHO-BUJIOBOM, SKOCUCTEMHbIN (OHOT€OLeHOTUYECKUIN),
o6uocdepnsiii. Ilpoueccel, mpoucxondmue B KUBBIX cucTeMax. OCHOBHBIE IMPHU3HAKH
xuBoro. JKu3Hp Kak (hopma CyIecTBOBaHUSI MaTEPUU

Metonet  Ouonormueckod — Hayku.  HabmiomeHue,  u3MepeHHe,  IKCIEPUMEHT,
cucremaTtusanus, MeraaHanus. [loHATHE O 3aBUCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[InanupoBanue skcnepumenTta. IlocranoBka u npoBepka rumnote3. HyneBas rumoresa.
[TonsiTre BBIOOPKHM M €€ HOCTOBEpHOCTh. Pa3dpoc B Ouosiormueckux JaHHbIX. OleHKa
JIOCTOBEPHOCTH  IOJYYEHHBIX pe3ynbTaToB. [IpUuMHBI UCKaKEHUS PE3YJIBTATOB
3KcnepuMeHTa. [loHsTHe cTaTuCTUYECKOro Tecra

Knerka kak Onojorndeckas cucrema

Krnerka — cTpykTypHO-QYHKIIMOHANIbHAS €IMHULA KUBOTO. VICTOpHs OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Hlnelinen, P.
BupxoB). OCHOBHbIE MOJI0KEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoabl MOJEKYIIPHOM M KJIETOYHOM OMOJIOTMM: MHUKPOCKOMMS, Xpomarorpadus,
aneKkTpodope3, METOJ MEYEHBIX aToOMOB, auddepeHInaIbHoe IeHTpUyrupoBaHue,
KYJIbTUBUPOBAaHUE KIIETOK

2.2

XVMMHYECKUH COCTAB KIIETKH. Makpo-, MUKPO- U YIbTPaMUKpPOdJIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTEINS, PeareHTa, y4yacTHe B CTPYKTYPHUPOBAHHUU KIIETKH, TETIOPETYIISILIUHU.
MuHepalibHbIE BELeCTBA KJIETKU, UX Onosoruueckas pojib. Pojab KaTHOHOB M aHHOHOB B
KJIETKE.

buonornyeckue mnonumepsl. benku. AMUHOKHCIOTHBIA cocTaB OenkoB. CTPyKTYpbI
O6enkoBoil Mosekyinbl. [lepBuynHas cTpykTypa Oenka, HenTHIHas CBA3b. BTopuuHas,
TpeTUYHas,  YeTBepTHUYHAs  CTPyKTyphl.  Jlenatypauums.  CpoiictBa  OeJKOB.
Knaccudukanms 6enkoB. bruomornueckne pyHKIUN OSIKOB.

VYraeBoasl. MoHOcaxapupl, JUCaXapuabl, OJUrocaxapuabl U monucaxapuisl. OOmuid
IJIaH CTPOEHMsSI M (U3UKO-XMMHYECKHE CBOWCTBA yrieBoJIoB. buonornueckue QpyHKuuu
yTJIEBOJIOB.

Jlumuger.  [mapodunsHO-THApOOOHBIE  cBolicTBa.  Kiaccudukammss  ITUMUAIOB.
Tpurnuuepunsl, Gpochoaunuasl, BOCKH, cTepouisl. buonornueckne GyHKIMUA JTUITHAOB.
OO6mue cBoiicTBa OWONOrMYECKUX MeMOpaH — TEKydecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHUIO, TOJIYTIPOHUIIAEMOCTb.



Hyxkneunoseie kucnotel. [JHK u PHK. Ctpoenune nHykinenHoBbIX KHUCIOT. HykneoTumsl.
[Mpuniun kommiuementapuoctu. IlpaBuno Yapragda. Crpykrypa JIHK — nBoitnas
cnupasib. MectoHaxoxaenne U ouonorundeckue Gpynkmuu [JHK. Bunsr PHK. @yaknmnm
PHK B kietke.

Crpoenne Mosekyiabl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢ynkuun  AT®. BoccTaHoBieHHBIE TEPEHOCUYMKH, UX (QYHKIOMM B  KIETKE.
Cexsenuponanue JIHK.

CrpykTypHas OHOJOrHs: OMOXMMHUYECKHE W OMO(PHU3NUECKHE HCCIEIOBAHUS COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYPhI OMOMOJIEKYI

2.3
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Tunsl kiIeTok: sykapuoTHueckass U npokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHMsI KJICTKH.

CtpoeHue mpoOKapUOTHYECKOW KiIeTKu. KierouHas cTeHka OakTepuii ©  apxei.
OcobeHHOCTH CTpOEHUs! reTepoTpodHO U aBTOTPO(HON MPOKAPHOTHUYECKUX KIIETOK.
Mecto U posib IPOKAPUOT B OMOLICHO3aX.

Crpoenne 1 pyHKIIMOHUPOBAHHUE dyKapHOTHUECKOH KieTku. [Ina3marnueckas memOpana
(mnazmanemma). CTpyKkTypa mjia3MaTHYecKod MeMOpaHbl. TpaHCIOPT BEILECTB 4epes3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (quddysus, obneruéHnas muddysus),
aKTUBHBIM (TEPBUYHBIA M BTOPHYHBIA AKTUBHBIA TpaHcnopt). [lomynpoHunaeMocTb
MemOpanbl. PaboTta HaTpHif-KaauMeBOro Hacoca. DHIOLUMTO3: NMHUHOIMUTO3, (Haromuros.
Ox3ouuto3. Knerounas crenka. CTpykTypa U (YyHKIMH KIETOYHOM CTEHKH pacTEeHHUH,
rpuboB.

[Mutonnasma. Lutozomb. L{utockener. JIBwkeHue uurtomiasmMbl. OpraHouabl KJIETKH.
OnnomemMOpaHHbIE OPraHOWIBI KIETKH: sHAomazMmarudeckas cerb (JIIC), ammapar
lonbky, JM30COMBI, MX CTpOeHME U (QyHKUIUH. B3aumocBs3b 0OJHOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHue TIpaHyIspHOro peruxkyiayma. CHHTE3 pacTBOPUMBIX
6enkxoB. CHHTEe3 KJIETOUYHbIX MeMOpaH. ['mankuii (arpaHyisipHbIi) SHAOIIIa3MaTHYECKUI
petuxkynym. CekperopHas pyHkuus anmapata ['onpmpku. TpaHCIOPT BELIECTB B KIIETKE.
Bakyomnu pactutenbHbix kieTok. Knerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenre u (yHKIMM MUTOXOHJpUN M TutacTu. [lepBUuYHBIE, BTOPUYHBIE U CIOXHbIE
m1acTUIbl GOTOCUHTE3UPYIOUINX DYKAPUOT. XIIOPOIIIACThI, XPOMOIUIACTHI, JIEHKOILIACTHI
BBICILINX PACTEHUM.

HememOpannbie opranoujipl kiaetku CTpoeHue W (PYHKLIHMH HEMEMOpaHHBIX OpPraHOM]IOB
kiIeTkd. Pubocombl. MukpodunamMeHTbl. MbleuHble  KIETKH. MHUKPOTPYOOUKH.
Knerounsnii nentp. CtpoeHue U JBUKEHUE XI'YTHMKOB M pecHUYeK. MUKpOTpyOOuKH
nuToInIasMbl. LleHTpros.

Anpo. Ob6onouka siapa, XpOMaTHH, KapHoIUla3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIUH.
Snepubiii OenkoBblii MaTpukc. IIpocTpaHcTBEHHOE pacroyioKEHHE XpPOMOCOM B
uHTepdazHoM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapakTEPUCTHKA  KJIETOK  DYKApUOT
(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIT)

AccuMWISIIMS U TUCCUMIIALIMS — JBE CTOPOHBI MeTaboiau3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIA M TeTepoTpodHBIA. YyacTue KHCIOpoJa B OOMEHHBIX IPOLECCAX.
DHepreTuveckoe obecnedeHue KieTku: mpeBparieHne AT® B 0OMEHHBIX Mpolieccax.
@depMEeHTAaTHBHBIN XapakTep peakuuid KIeTOYHoro Metabonusma. @DepMeHThl, HuxX
CTpoeHHe, cBoWcTBa M MexaHu3M neictBus. Kodepmentsl. OTinumns (epMEHTOB OT
HEOPraHMYECKUX  KaTaau3aTopoB.  benku-akTuBaTtopsl U OEJNKU-UHTHOUTOPBHI.
3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKIIUNA OT Pa3IMuHbIX (PaKTOPOB.

IlepBUUHBII CUHTE3 OPraHUYECKHUX BEILECTB B KieTke. PoTocuHTe3. Poib XnoporiactoB
B nporecce ¢otocurTe3a. CpetoBas u TemHOBas (as3wl. [IpogykTuBHOCTH (hOTOCHHTE3A.




Brustaue pa3nuunbix GpakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.
XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHIUPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHBIC OakTepuH. 3HAYCHHE
XEMOCHHTE3a.

Anarpobnbie opranu3mbl. Buabl Opoxkenus. [IpoaykTel 6pokeHHsI U UX HUCIIOJIb30BAHUE
YEeIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OHOTEXHOJOTHH U
BO30yauTeNnn OoJIe3HEH.

AdpoOHBIC OpPTraHU3MBI. DTalbl YHEPreTHYECKOro oOmeHa. [1oIroTOBUTENBHBIN ATarl.
['mukonan3 — 6ecKUCIOpOAHOE paCUICINIEHUE TIFOKO3HI.

Buonornveckoe OKUCIEHHE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpUI B MpoLeccax
OHOJIOrM4YECKOro OKHCJICHUS. Huknuueckue peaxiuu. OxuciauTensHoe
dbocpopumupoBanue. [IpenmmymiectBa a’poOHOro TmyTH OOMEHa BEMIECTB TEpen
aHa’pOOHBIM. D(H(PEKTUBHOCTH SHEPTETHIECKOT0 OOMEHa
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Peakuun matpuuHoro cuntesa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanm3amnus HaciaencTBeHHON nHpopmanuu. ['eHeTHYecKuii Ko/, ero CBOMCTBA.
Tpanckpunuuss —  Marpuudblid  cuHTe3 PHK.  IlpuHnunsl — TpaHCKpHUIIUU:
KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb. TpaHcasmus u e
stanbl. Yuactue TpancnopTHeix PHK B Onocunrtese 6enka. YcinoBusi Onocunresa Oelnka.
Komuposanue amuHokucinot. Poss pubocom B GnocunTe3e Oenka.

Opranuszanus T€HOMa y NPOKApUOT M 3SyKapuoT. Perynsuus akTUBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (®. XKako0, K. Mano). Perynsiuyst 0OMEHHBIX POLIECCOB
B KieTke. KieTouHslil romeocras.

Bupycsl — HeksleToUHbIe (HOPMBI )KU3HU M OOJMTaTHBIE Mapa3uThl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

BupycHsle 3aboneBaHusi denoBeKa, JKMBOTHBIX, pacrenuit. CIINJ, COVID-19,
CollMaJbHbIC U MEIULIMHCKHE TPOOIIEMBI

2.6

Knerounslii 1muki, ero mepuoasl u perymsuus. Murepdaza m murto3. OcobeHHOCTH
MPOIECCOB, MpoOTeKaromux B  HHTEepdasze. IloaroroBka KJIeTKH K JEJICHUIO.
[IpecunteTnyeckuif  (MOCTMUTOTHYECKUH), CHUHTETUYECKMH M IOCTCUHTETUYECKUN
(mMpeMUTOTHYECKUI ) TEPHOIbI UHTEPPA3BI.

Matpuunenii  cunres JHK — perumkamms. Ilpuanuner  permkanmm  JIHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIM CHUHTE3, aHTUIIAPAJLICIBHOCTh. MeXaHu3M
perumkanmu  JIHK. Xpomocomel. Crpoenne xpomocoMm. Tenomepel u Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTHN. JIUTUIOMIHBIA M TaruIOWIHBIA HaOOpbI
XpoMocoM. ['omostoruuHbeIe XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenue xnetku — mMuTo3. CTajiuum MHUTO3a U MPOUCXOJAIINE B HUX Ipolecchl. THUIIbI
muto3a. KapnokmHe3 u nurokuHe3. buosornueckoe 3HaueHue MurTo3a. Perymanus
MUTOTHYECKOTO IMKIIA KiIeTKU. [IporpaMmmupyemas kiieTouHasi rubelp — arnomnTos.
QyHKIMOHAIbHAS TCHOMUKA

3.1

Opranusm Kak OMoJIOrHyecKas CUCTeEMa

OnHOKJIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIC OpPTraHW3MbI W MHOTOTKaHEBbIE
OpraHU3MBbl.

DopMBI pa3MHOKEHHS OPTaHM3MOB: Oecrojioe (BKJIIOYash BEreTaTHBHOE) W TIOJIOBOE.
Bunet  Gecronmoro  pa3MHOXKEHHS:  TOYKOBAaHHWE, CHOPYJSIUS,  (parMeHTanus,
KJIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. I[lonoBeie kieTku, wian ramersl. Meio3. Craguum wmeiio3sa.
[ToBenenune xpomocoM B Meito3ze. Kpoccunrosep. buosormueckuid cMbica meno3a U
MOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimieBoe paszputhe. ['ameroreHe3 y KuBOTHBIX. llosoBble  Kkene3bl.
OOpazoBanne W pa3BUTHE MOJNOBBIX KieToK. CrnepmaroreHes u ooreHe3. CTpoeHue
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MOJIOBBIX KJIE€TOK. OIUIONOTBOPEHHE U 3MOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI
OILUIOZOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBunyanbHOE pa3BUTHE OpraHu3MoB (oHToreHes). Craanu sMOpHUOreHe3a >KMBOTHBIX
(ma mpumepe narymku). JpoGnenue. Tumbl apobnenus. OcoOeHHOCTH IPOOICHUS
MJIEKONIUTAIOIIMX. 3apO/bIIIEBbIE JIMCTKU (racTpyiaLus). 3aKiaaka OpraHOB U TKaHEH u3
3apOJBIIIEBbIX JINCTKOB. DB3auMMHOE BIMsSHUE 4YacTed pa3BUBAIOLIETOCS 3apOJbllIa
(oMOpHOHabHAs MHAYKLMS). 3akiajJka IUIaHAa CTPOEHUS JKMBOTHOTO Kak pe3yJbTar
UepapXUYeCKUX B3aUMOJCHCTBUH TeHOB. BimsHue Ha 5SMOpHOHAJIBHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/bl.

Poct u pasButHe XuBOTHBIX. [locTamOpumonanbhblii nepuoxa. IIpsmoe u Hempsmoe
pasButHe. Pa3Butue ¢ MmeramMmopdo3oM y OeCIO3BOHOUHBIX U MO3BOHOUYHBIX KMBOTHBIX.
buonornueckoe 3HayeHuE INPSAMOrO M HEHNPSAMOIO pa3BUTHUA, MX PaCIpPOCTPAHEHUE B
npupone. Tumel pocta KUBOTHBIX. PAKTOPHI PETYJSALIMUA POCTA JKMBOTHBIX U YEJIOBEKA.
Craauu mocTaMOPHOHATIBHOTO Pa3BUTHA Y )KMBOTHBIX M yelioBeka. [leproapl oHTOoreHes3a
YeIJI0BEKA.

PasmHoxxenne u pasButue pactenuid. ['ametodut m cmopodut. Melio3 B KU3HEHHOM
nukie pacteHuid. OOpazoBaHMEe cIOp B Ipolecce Meios3a. ['ameToreHes y pacTeHMM.
On1og0TBOpPEHNE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. /[BOIHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHHH. OOpa3oBaHME U pa3BUTHE CEMEHU. MeXaHU3Mbl peryssiluu
OHTOI'€HE3a Y PACTEHHUU U JKUBOTHBIX

Wcrtopusi craHoOBiI€HHS U Pa3BUTUS TE€HETUKU KaK Hayku. OCHOBHbBIE T€HETHYECKHE
IOHATHSL U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, JUIEJIbHBIE T'€HBI, aJbTECPHATUBHBIC
IIPU3HAKU, JTOMUHAHTHBIM M PELECCUBHBIN NPU3HAK, TOMO3UI0Ta, FETEPO3UT0OTa, YUCTAS
JUHUA,  TUOpuabl,  reHotun,  ¢eHotun.  OCHOBHBIE  METOJbl  T'E€HETHUKH:
rUOPUA0TIOTMUECKUN, IUTOJIOTHYECKHM, MOJIEKYIISIPHO-T€HETHYECKUI

Monorubpunnoe ckpemuBanue. IlepBbrii 3akoH MeHaens — 3aKOH €AMHOO0Opa3us
ruOpuoB neporo mnokosieHus. [IpaBuno nomuHupoBaHus. Bropoit 3akon Mennens —
3aKOH  pacLIeIUIeHUs MpU3HAKoB. lluronoruueckue OCHOBbBI ~ MOHOTMOPHIHOTO
cKpeuuBaHus. [ unoresa 4uCTOTHI raMeT.

AHamusupyromee — ckpemnBaHue.  [IpoOMEXyTOUHBIM ~ XapakTep  HAacCJIEJIOBAHMS.
Paciuennenue npu3HaKkoB U HEIIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HaclieIoBaHMsl MpU3HaKoB. LluTonornyeckre 0CHOBBI AUTHOPHUIHOTO CKPELMBAHMUS.
CuennieHHoe HacienoBaHue mnpusHakoB. Pabotrel T. Moprana. CuemnsieHHoe
HACJIEA0BAHUE TE€HOB, HAPYIICHHWE CLEIUICHUS MEXAY IeHaMu. XPOMOCOMHas TEOpHs
HAaCJIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAHHU3M OIPEIENECHUS IoJIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMeTHbli TMoj. ['eHeTnueckas CTpyKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIVIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. IlnedoTponus — MHOKECTBEHHOE JACWCTBUE IEHa.
MHOXEeCTBEHHBIN aJUICIIA3M. B3anmoperictue HeaJJIEIbHBIX TE€HOB.
KommiementaprocTs. Onucras. [lonmumepus

BzaumoneiictBue renoruna u cpembl npu  (GopmupoBaHuM (peHotuna. M3mMeHunBOCTH
npu3HakoB. KadecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. BuIbl HW3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanonHas uU3MeHYUBOCTh. Ponb cpeabl B (opMHpOBaHMM MOAUDUKAIIMOHHOM
n3MeHunBocTH. Hopma peakiuy npusHaka. BapuanyoHHBIN psi ¥ BapuallMOHHAs KpHUBas
(B. Horanncen). CpolicTBa MOAM(PUKAITMOHHON N3MEHUYNBOCTH.

I'enotunuyeckass n3MeHUMBOCTb. (CBOMCTBa TI'€HOTMIIMYECKONW W3MEHUMBOCTH. Bupel
TeHOTUMHMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.




KomOunaTuBHas M3MEHYMBOCTh. MeE03 M TOJIOBOM TPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHUYMBOCTH. Poib KOMOWHATHBHOW W3MEHUYMBOCTH B CO3JaHUM T'€HETHYECKOTO
pa3Hoo0pa3us B peienax OTHOro BUA.

MyrtanmonHasi M3MEHYMBOCTh. BuIbl MyTaluii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLUMPOBAaHHbIE MyTalUW. SIepHbIE M LUTOIUIA3MATUYECKHE MYTALUU.
Comaruyeckue U MoJioBble MyTaluu. [I[pudnHbl BO3HUKHOBEHUS MyTaluii. MyTtareHsl U ux
BIMSIHUE Ha  OpPraHW3Mbl. 3aKOHOMEPHOCTH  MYTAllMOHHOIO  IIpouecca.  3aKOH
TOMOJIOTHYECKUX PSAIOB B HaclieacTBeHHOM m3MmeHunBoctu (H.W. BaBunos). Buesgepnas
M3MEHYMBOCTh U HACIIEICTBEHHOCTh
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Kapuotun denoseka. MexayHapoaHash mporpaMma HCCIEIOBaHUA T'€HOMa YeJIOBEKA.
MeToasl  W3Y4eHHS ~ TCHETHKH  4YElIOBEKa:  TCHEAJOTMYeCKuii,  OJM3HEIOBHIH,
IUTOTCHETUYECKUM,  MOMYJISIUOHHO-CTATUCTUYECKUH,  MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOe ornpeerneHue TCHOTHIIA: IIOJJHOTEHOMHOGC CEKBEHUPOBAHHUE,
FEHOTUIIUPOBaHUE, B TOM uyucie ¢ mnomomblo [I[P-ananu3a. HacnencrBeHnHbie
3a0o0yieBaHUsl YeloBeKka. [CHHBIE W XPOMOCOMHBIC OOJIe3HHM uYenoBeKa. bone3sHu c
HACJEACTBEHHON MPeapacnoio)KEHHOCTbIO. 3HAY€HHWE MEAUIMHCKOW TEeHETUKU B
MIPEIOTBPALLIEHUH U JICYCHUN TeHETUYECKUX 3a00seBanmii yesioBeka. CTBOIOBBIE KIETKH

JlomecTukaiusi U CeleKIUs. 3apOoXACHUE CeNeKIMU W jaomectukarmu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOMCXOXAEHUS M MHOrooOpasus KylIbTYpHBIX pacTeHuil. Poib
CEJIEKIIMU B CO3[IJaHUH COPTOB pacTeHUil U mopo/1 )KUBOTHBIX. CopT, Mopoja, mTamm. 3aKoH
TOMOJIOTUYECKUX PSAAOB B HacleAcTBeHHOM m3MmeHunBoctd H.M. BaBuioBa, ero 3HaueHue
JUISl CEJIEKIIMOHHOMN padoThI.

Metonsl CEJICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MacCCOBBIN "
WHIVMBUIYIBHBIN. DTarbl KOMOMHAIIMOHHOM celeKInu. McpiTanne mpon3BOAUTENCH 110
noTOMCTBY. OTOOp MO T€HOTUITY ¢ TIOMOMIBIO OLIEHKH (PEHOTHMA MOTOMCTBA M OTOOP IO
TEHOTUITY ¢ ToMouIpto ananuza JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboThl. PaguanuoHHbli U
XUMHYECKHA MYTareHe3 KaK HCTOYHUK MYyTaluid y KYJIbTYPHBIX (DOPM OPTraHHU3MOB.
Hcnonb30BaHne T€HOMHOTO pEJaKkTUPOBaHUS M MeTon0B pekomMOmHaHTHhIX JIHK s
MOJYYEHUSI UCXOJHOTO MaTepraia i CEJICKIIHH.

[lomyuenne  monmuruionnoB.  BHyTpuBHgoBas — ruOpummzanus.  BIM3KoOpoACTBEHHOE
CKpelIMBaHue, Wi UHOpUMHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuauHr. ['ereposuc
U ero mpuuuHbl. lcmons3oBaHue rerepo3uca B cenekuuu. OtaanéHHas TUOpHUIM3AIAL.
[Ipeononenre OecrIoNUsl MEXBHIIOBBIX THOPUIOB. JIOCTHDKEHHS CENEKIMM pacTeHWd |
JKBOTHBIX
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4.1

OOBeKThl, HCIOJB3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE U TKAHEBbIE KYIbTYpHI,
MHUKPOOPIaHU3MBbl, X XapaKTepUCTUKA. TpaaulMOHHAas OMOTEXHOJIOTHS: XJieboredyeHue,
MOJTyYEHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEIUE. MUKPOOMOIOTHYECKH CHUHTE3.
OOBEKTbl MUKpPOOMOJIOTHUECKUX TexHosorui. IlpousBoacTBO Oenka, aMHHOKUCIOT U
BUTAMUHOB.  VICKYCCTBEHHOE  OIUIOJOTBOpPEHHE. PEKOHCTpyKUHMS — SIMIEKIETOK |
KJIOHUPOBAHUE )KUBOTHBIX. METO/ TPAHCIIIAHTALIMU 1P KIIETOK.

XpOMOCOMHas U Te€HHasl MHXKeHepHsl. FICKyCCTBEHHBIN CUHTE3 'eHa U KOHCTPYHMPOBAHUE
pexomOuHanTHeIX JIHK. JlocTwkeHHsT M TNepCleKTHBBI XPOMOCOMHOH U TE€HHOU
UHXeHepuu. MenunuHckue 6uoTexHonoruu. Mcnoab30BaHue CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3He OpraHmIecKoro Mupa

buonoruyeckoe pazHooOpasue opranu3MoB. COBpeMeHHash CHCTeMa OPraHUYECKOro
mupa. [IpuHnunel kiaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpraHHU3MOB.

OCOOCHHOCTH CTPOCHHUS U KU3HEICATEIIbHOCTU OTHOKJICTOYHBIX OpraHu3MOB. baktepuu,
apXxeH, OJHOKIETOYHbIC TpUOBI, OJHOKJICTOYHBIE BOJOPOCIH, JPYTHE MPOTHUCTHL




KononuanbHble OpraHusMsel. JIBHKEHHE OJHOKJIETOYHBIX OpPIaHU3MOB: aMEOOMJHOE,
KTYTUKOBOE, PECHUYHOE. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Pazapaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. TakcHChI

4.2

MHoroxkieTouHble pacTeHus. B3anMocBs3b yacTeld MHOTOKJIETOYHOIO Opranu3ma. TKaHu,
OpraHbl M CHUCTEMBbl OpPraHOB MHOTOKJIETOYHOro opranusma. OpraHusm Kak €AuHOe
uenoe. Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3zoBaTelibHAs, MOKPOBHAS,
MPOBOJAINASA, OCHOBHAs, MexaHudeckasd. OcoOeHHOCTH CTpoeHHs, QYHKIUN u
PacroJoKeHus! TKaHEel B OpraHax pacTeHH
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BereratuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuM. DYHKIUMHU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuil. J[BU>KEHME MHOTOKJIETOYHBIX PACTEHUW: TPOIHU3MbI U
Hactuu. llornomenrne BoAbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEUIECTB PACTEHUSMM.
Hpixanue pactenuid. Jnddysus ra3oB depe3 MOBEPXHOCTb KIETKU. TpaHCIIOpTHBIC
CHUCTEMBbl pacTeHuil. BplaeneHue y pacTeHuid. 3aluTa y MHOTOKJIETOYHBIX PAaCTCHUH.
Kyrukyna. Cpencra nacCUBHOM M XMMHUYECKOH 3aIUThl. DUTOHLIUBL.

Pazgpaxxumocte u  perymsinus y OpraiusmoB. PasgpaxxumocTte u perymsmus  y
MHOT'OKJIETOYHBIX PaCTE€HUI. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

MHOroKJIETOYHBIE KUBOTHbIE. B3anMMOCBA3b YacTel MHOIOKJIETOYHOIO OpraHu3Ma.
TkaHu, opraHbl M CHUCTEMbl OPraHOB MHOTOKJIETOYHOro opranu3zma. OpraHusm Kak
enuHoe 1mesioe. I'omeocrta3. TkaHM >KUBOTHBIX M YeloBeKa. THMIBI JKUBOTHBIX TKaHEH:
AMUTEINANbHAS, COCIUHUTENbHAS, MbIIIeUHas, HepBHas. (OCOOCHHOCTH CTPOCHHS,
(GYHKIUH ¥ pacTioNOKEHUS TKaHEH B OpraHax )KUBOTHBIX M YEJIOBEKA

Opransl U cucTeMbl OpraHoB KUBOTHBIX. DyHKIMK OpraHoB U cucteM opraHos. Onopa
Tena opraHu3MoB. CKeNeTbl OJJHOKJIETOUYHBIX U MHOTOKJIETOYHbIX JKUBOTHBIX. Hapy kHblii
U BHYTpeHHUH ckeseT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.

JIBu>KeHHE MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTanue xuBOTHBIX. [IMTaHKHE MO3BOHOYHBIX
KHUBOTHBIX. JIpIxanue »uBOTHBIX. KoxkHOe nbixanue. KabepHoe 1 1€royHoe JbIXaHue.
JlpIxaHHe I03BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHMS JIETKUX
II0O3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTeMa 4enoBeKa. MexaHW3M BEHTUIISLUU
JNETKUX y NTUL U MJIEKONMMTAIOMMUX. TPaHCIOPT BEIIECTB y OpraHU3MOB. TpaHCIoOpT
BELIECTB y JKMBOTHBIX. KpoBeHOCHas cucrema u €€ opranel. KpoBeHocHast cucrema
MMO3BOHOYHBIX JKMBOTHBIX. Kpyru KkpoBooOpaiieHusl. OBOJIIOIMOHHBIE YCIOKHEHUS
CTPOEHMSI KPOBEHOCHOW CHUCTEMBI IIO3BOHOYHBIX ’KMBOTHBIX. Bhl/IENeHNE y OPraHu3MOB.
Boigenenne y xuBoTHbIX. CokparutenbHble Bakyodu. Oprasbl BblaeneHus. Cs3b
IIOJIOCTH Telda € KPOBEHOCHOM M BBIICIUTEINBHOW cucTeMamHu. Bbigenenue y
MTO3BOHOYHBIX >KMBOTHBIX. 3alUTa y MHOTOKJIETOYHBIX XHUBOTHBIX. [IOKpOBBI M uX
IIPOU3BOJIHBIE.

PaznpaxxuMocTs W perynsiuusi y OpraHu3MoB. Pa3zapakuMocTh y OJHOKIJIETOYHBIX
opranu3moB. Takcuchbl. Pa3zgpaxumocTe M peryisiliisg y MHOTOKJIETOYHBIX PAacTEHHH.
PocToBbIe BemiecTBa U UX 3HaYCHHE.

HepBHas cuctema u pediekTopHas perysius y MHOTOKJIETOUYHBIX )KUBOTHbIX. HepBHas
cucreMa M €€ OTAENbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHUS HEPBHOW CHCTEMBI Yy
KUBOTHBIX.

Pa3paboTrka anroputmMoB U mporpamm i 3PGEeKTUBHON (YHKIIMOHAIBHON aHHOTALUU
T€HOMOB, TPAaHCKPUIITOMOB, MPOTEOMOB, META00JIOMOB MHKPOOPTaHU3MOB, PACTCHHUH,
KUBOTHBIX U YeJIOBEKa

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

Opranbl U CHCTEMBI OpraHoB ueinoBeka. OTAenbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. be3yciioBHbIE M yCIOBHBIE pPe(IIEKCHI.
['ymopanbHasi perynsiuusi U SHIOKPUHHAs CHUCTEMa XUBOTHBIX M uenoBeka. JKenessl




SHJIOKPUHHOW CHCTEMBI U UX TOpMOHBI. JlelicTBMe ropMOHOB. B3auMOCBsI3b HEPBHOU U
SHIOKpUHHON cucTteM. ['unoranamo-runodusapHas cucrema. Pednexc u pedaexropnas
nyra. bezycnoBHbie U ycI0BHbBIE pedIIeKChI

5.2

3ammTa opraHm3sMa oT OosiesHed. MMMyHHass cuctema denoBeka. KieTOuHBIH U
TYMOpPaJIbHBIA UMMYHHUTET. Bposk I€HHBIH, TproOpeTEHHBIN crienn(puIecKuii UMMYHHTET.
Teopus ximoHanbHO-cenekTuBHOr0o MMMmyHuTera (I1.Dpnux, @.M.bepuer, C.Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoB. Posb BpOXIEHHOTO MMMYHHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHMI

5.3

5.4

5.5

KpoBenocHas cucrema u e€ opransl. Cepale, KPOBEHOCHbIE COCYAbl U KpoBb. Kpyru
KpoBooOpamienus. Pabora cep/ia u e€ peryisus
Hpixanue uenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKU. JlpIXaTeibHas

cucTeMa desoBeka. JlpIxaTellbHasi MOBEPXHOCTh. Peryisius ApixaHus. J{pIxaTeabHbIe
00BEMBI

HI/IH_IeBapI/ITeJIbHaSI CHUCTEMaA YCJIO0BCKaA. OTI[GJILI MUIICBAPUTCIBHOI'O TpaKTa.
HI/IH_IeBapI/ITCJ'IbeIe JKCJIC3HhI. BHYTpI/IHOJ'IOCTHOG U BHYTPUKIICTOUYHOC IMHUIICBAPCHUC

5.6

5.7

IlokpoBel u wux mnpousBojgHble. Opransl BolgeneHud. llouku. Ctpoenue u
¢byHkroHupoBanue Hedpona. PunmpTpanus, cekpeuuss U oOpaTHOE BCACBIBAaHHE Kak
MeXaHHU3Mbl paboThl OpraHoB BblienaeHUs. OOpa3zoBaHHe MOYH Y YEIOBEKa

JIBr>keHue vesoBeKa: MblledHas cuctema. CKeleTHbIe MBIl U uX pabota. CTpoeHue
Y THUIIbI COEITMHEHHUSI KOCTEH

TeopI/IH ABOJIIOIMH. Pa3BUTHE )KU3HU Ha 3emie

6.1

6.2

OomounonHas Tteopus Y. [lapBuna. IIpennochbulku BO3HHUKHOBEHMS JapBHHHU3MA.
JKusnep n HayuHas nesrensHOCTh Y. JlapBuHa.

JBwxyue cuiabsl sBosound BUaoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTb
Pa3MHOKEHHSI OPraHU3MOB, HACIEICTBEHHAsI H3MEHYUBOCTh, OOpb0a 3a CyIeCTBOBAHHE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerudyeckod Tteopuu osBomouuu (CTD). HeltpanbHas Teopus
sBostorK. CoBpeMeHHast 3BOJIIOLIMOHHAs O10JIOTHsl. 3HaUe€HHE IBOJIIOLIMOHHON TEOPHUH B
(OpMHPOBAHNHN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

[Tomynsimus Kak ayeMeHTapHasi elWHULA 3BOMIONUH. COBpEMEHHBIE METOIbl OLEHKU
TEHETUYECKOr0 pa3HooOpa3us M CTPYKTypbl mnonymsauuid. M3meHeHue reHodoHIa
MOMYJISIIMM  KaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH T€HETUYECKOTrO
paBHoBecus [x. Xapau, B. BaituOepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHUJIBI) 53BOJIOLMU. MyTallMOHHBINA Ipoliecc.
KomOunatuBHas u3MeHUuBOCTh. Jlpelip reHOB — chyvailHble HeHaNpaBJIEeHHBIE
M3MEHEHHUs 4acTOT ajuienei B momynsauusax. Dpdekt ocHoBarens. Murpauuu. U3onduus
NOMYyJSALMiL: reorpaduyeckas (MpoCTpaHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).
EcrecTBeHHbI 0TOOp — Hampabisromuil ¢akTtop 3BoOLMH. POpMBI €CTECTBEHHOTO
oTOopa: ABWXKYIIMNA, CTAOMIM3MPYIOLUH, paspeiBaomuii (au3pyntuBHbiit). [lonoBoit
oTOop.

[IpucnocoOaeHHOCT, OpPraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. BoO3HHMKHOBEHHE
npucrnocobaeHuit 'y opraHuzMoB. Apomopdosbl U uamoanantauuu. [Ipumepsr
MpHUCIOCcO0IeHUH y Oprann3MoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u crpykrypa. BumoobpazoBaHue kak pe3yabTaT MUKPOIBOJIOLHH.
Mzonsauust — kimodeBoit paktop BumoodpazoBanus. [lytu u crmocoObl BUI000pa30BaHuUS:
ajuionaTpudeckoe (reorpauueckoe), CUMIATPUUECKOe (IKOJIOTHIECKOE), «MTHOBEHHOE»
(monumonan3zanus, rudpuanszanus). JuTeIbHOCTh SBOTIOIMOHHBIX IIPOIECCOB.
Mexanu3mbl (OpMHUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BONIOLIMOHHON OHOJIOTMM B pa3pabOTKEe HAYYHBIX METOJOB COXPAaHEHHUS




OnopasHooOpasusi. MUKPOIBOMIONMS W KOIBONIONUS MMAPAa3sUTOB M HMX  XO35EB.
MexaHu3mbl (POPMHUPOBAHUS YCTOWIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpPBHOBI ¢ HEi

6.3

Metoabl u3ydeHHsT MakpodBomonMU. [laneoHTONOTMYECKHE METOJbl  H3Y4EHUS
sBosmrounu. [lepexoaasie GopMbl 1 HUITOTEHETHYECKUE PSI/IBI OPTaHH3MOB.
buoreorpaduyeckue meronsl u3ydenus sBomonuu. CpaBHenue ¢iaopsl U (ayHbI
MaTepuKkoB M OCTpoBOB. buoreorpaduueckne odnactm 3emmu. Bunsr-snaemukun u
PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUIECKUE METObI M3YUEHHS 3BOJIIOIHH.
I'eneTnueckue MeXaHU3MBl SBOJIIOLMU OHTOTEHE3a M TOSABICHHS 3BOJIIOLMOHHBIX
HOBIIECTB. ['OMOJIOTHYHBIE W AaHAJIOTUYHBIC OpraHbl. PyauMeHTapHBIE OpraHbl Hu
aTaBU3Mbl. MOJEKYISIpHO-TEHETHUECKUE, OMOXUMHYECKUE U MaTEeMAaTUYECKHE METOJIbI
u3ydeHus: osBomouuu. ['omomormunbsie TeHbl. COBpPEMEHHBIE METOMABI ITOCTPOCHUS
(UIIOTEHETHYECKUX JIEPEBBEB.

XpOMOCOMHBIE MYTallUH U 3BOJIIOLS TEHOMOB.

OOmue 3akoHOMepHOCTH  (IIpaBWia) ABONIONUH. HeoOpaTuMOCTh  IBOJIIOIHH.
AnantuBHas paguanusi. HepaBHOMEpHOCTH TEMITOB BOJIIOLIUT

6.4

Hayunbie rumoresbl MpPOMCXOXKIEHUS JKU3HH Ha 3emie. AOHOreHe3 M IMaHCIEPMHS.
JloHayuHble TMpEACTaBICHUS O 3apOKIACHMM KU3HU (KpeaunoHusMm). [umoresa
MIOCTOSIHHOTO CaMO3apOoXKICHUsl XU3HU U €€ omnpoBepkeHue onbitamu @. Pemm, JL
Crnamrannanmy, JI. [Tacrepa. [IpoucxoxkaeHue )KU3HN U aCTPOOUOIIOTHS.

OcHoBHbIE 9Tambl HeopraHuyeckoil sBomonuu. I[lnanerapHas (reonoruueckas)
ABOJIIOLIMSL. XUMUYECKasl SBONIONUSA. AOHMOTeHHBIH CHHTE3 OPraHWYECKUX BELIECTB W3
neoprannueckux. Ombir C. Mumnepa u [I'. IOpu. OOpazoBanue NOIUMEPOB U3
MmoHomepoB. KoanepBatnas runore3a A.M. Omapuna, rumore3a MnepBUYHOTO OyIhOHA
JIx. XonnaeitHa, reHeTudeckas runore3a I'. Mémrepa. Pu6o3umer (T. YUek) u rumoresa
«vupa PHK» V. I'un6epra. ®opmupoBanne MeMOpaH 1 BOSHUKHOBEHHE TIPOTOKJIETKH.
Uctopuss 3emsmmm u meroabl €€ wu3ydyeHus. VIckomaeMble OpraHu4ecKue OCTaTKU.
I'eoxpononorust u e€ wmeroabl. OTHOcUTENbHAasT W aOCOJIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasa: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble aTanel oprannyeckoil 3Bontonuu. [losBaeHne 1 3BOIIONUS MEPBBIX KIIETOK.
Opomonusi  MerabonusMa.  Bo3HukHOBeHHMe mepBbIX  dKocucTeM. CoBpeMeHHbIe
MUKpOOHbIE OMOIUIEHKM KakK aHajor INepBbIX Ha 3emuie cooOuiecTB. CTpOMaTONUTHI.
IIpokapuoThl ¥ 2yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIIOIMOHHOE MPOUCXO0KICHUE BUPYCOB.
IIponcxoxaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX T'PYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tamlbl ABOJIONMU BbICHIMX pacTeHUH. OcHOBHbIE apoMop(o3bl PACTEHUH.
Beixon pacrennii Ha cynry. [losBiIeHHEe CIOPOBBIX PAaCTEHUM M 3aBOCBAHME UMHU CYLIH.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. llepBbie
XOp/IOBbI€ KUBOTHBIE. JKM3HB B BOJE. DBOJIOLMS MO3BOHOYHBIX. [Ipouncxoxnenue
am@uouit u pentunuii. [IporcxoxxaeHne MIEKONMUTAIOMIMX U NTUL. [IpHHINT KIF0YEBOTO
apomop¢o3za. OcBoeHHEe OECTIO3BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.
Pa3Butne xu3HM Ha 3emie MO dpaM U IEpUOJAaM: apxei, MpoTepo30i, Male030H,
Me3030H, KaiHo30#. OOIas XapaKTepUCTHMKa KIMMaTa M Te0JIOTMYECKUX MPOIECCOB.
[TosiBneHre M paclBeT XapaKTEePHbIX OPraHU3MOB. YTJIeoOpa3oBaHHE: €ro yCIOBHS U
BJIMSIHUE Ha ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHUSI — DKOJIOTMUECKUE KPU3UCHI MpouuIoro. I[IpuumMHbBI U ciaeacTBus
MaccoBbIX BIMUpaHHil. COBpeMEHHBIN IKOJIOTHYECKUN KPU3UC, €T0 0COOEHHOCTH
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7.1

Paznenst w  3amaum  anTpomosioruu. Mertoael  anTponosiorud.  CTaHOBJIEHUE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTtBo uenoBeka € KUBOTHBIMH. CHCTEMAaTHYeCKOE TIOJOXKEHHE 4YeIOBEeKa.
CBuerenbcTBa CXOJCTBA YEJIOBEKAa C KMBOTHBIMHU: CPaBHUTEIBbHO-MOP(dOIIOTHYECKuUe,
AMOpHUoNIOTUYECKUE, (PU3NO0JIOr0-OMOXUMHUYECKUE, MoBeaeHUeckre. OTInuus YesloBeKa
OT >KUBOTHBIX. [IpsAMOXOXIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NpHU3HAKOB. Pa3Butune
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIBHOM CUCTEMBI.

HBwxynme cuiabl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COLMANbHEIC.
CooTHolleHrne OMOIOTMYECKUX U COIUAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTaJUU aHTPONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHME MPEIKU JIOACH.
UenoBek yMelnblid, MEpBbI€ HM3TOTOBJICHUS OPYAUid Tpyaa. UenoBeK NpsIMOXOMSIIMN U
MepBBIA BBIXOJ JIFOJACH 3a mpenenbl Adpuku. YenoBek reipenbOeprckuii — oOmmii
MpPeIoK HeaHJepTalbCKOro YeIoBeKa U 4eJoBeKa pa3yMHOTo. YenoBek HeaH1epTalbCKUi
KaKk BHUJ JIOJEH XOJIONHOTrO Kiaumara. YenoBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI YeJIOBEK, OCBOGHHUE KOHTHHEHTOB 3a npeenaMu AQpHuky.

DBONIOIMS COBPEMEHHOI0 4YesloBeKa. EcTecTBEHHBIM OTOOp B MOMYJSIIUSAX YeJIOBEKa.
Myrtaunonsnsiii npouecc u nonumopdusm. IlomynsuuroHHBIE BOJHBI, Jpeid T'eHOB,
MUTpanus 1 «3PQPEeKT OCHOBATENS» B MOMYJISIUAX COBPEMEHHOTO YETIOBEKA.
Yenoseueckue pacwl. [lonstue o pace. bonbiiue pacel: eBponeougHas (eBpasuiickas),
aBCTpaJo-HerpouiHas (PKBaTopuajibHasl), MOHIOJIOMAHAS (A3MAaTCKO-aMEPUKAHCKas).
Bpewms u mytu paccenenus uyenoBeka 1o rianere. EquHcTBO uenoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3ma. [lpucnocobieHHOCTh 4YelloBeKa K pPa3sHbIM  YCIIOBUSM
OKpyXarwluei cpeabl. BmnusHue reorpaduyeckoil cpensl W apeiida TreHOB Ha
MOP(OJIOTHIO B (PU3HOJIOTHIO YeIOBEKa

DKOCUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosoruu. CBsi3b IKOJIOTUH C IPYTUMHU HAYKaMHU.

Mertoab! 3kosoruu. IloneBsle HaOMIOAEHUS. DKCIEPUMEHTBI B 3KOJOIMU: IIPUPOJIHBIE U
naboparopHble. MozaenupoBaHHe B SKOJOTMH. MOHMTOPHHI OKpPYKaloIeil Cpessl:
JIOKAJIbHBIN, pETUOHAIBHBIN U TI100aIbHBIN

7.2

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM uX JeiictBusa. Knaccudukanus
9KOJIOTMUECKUX (PAaKTOpOB: abHOTHYECKHEe, OWOTHYECKHEe, aHTpornoreHHsle. OOmue
3aKOHOMEPHOCTH JeWCTBUS d3Kojoruyeckux ¢akropos. IlpaBuno wmuanmmyma (K.
Inpenrens, . JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHMU3MBI.

Abunornyeckue pakropbl. CBET Kak 3KoJorudeckuil ¢pakrop. JlelicTBue pa3HbIX y4acTKOB
COJITHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. DKOJIOTMYECKHE IPYIIbl PACTEHUH M )KUBOTHBIX 110
OTHOIIEHHUIO K cBeTy. CUTrHanbHas poiib cBeTa. DoTonepruoausM.

Temnepatypa kak skojornyeckuil Qaxrtop. JleficTBue Temmeparypbl Ha OpPraHU3MBI.
IToMKnUIOTEPMHBIE U TOMOMOTEPMHBIE OpPraHU3MBL. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHHU3MBI.

BrnaxHocTh kak skojoruyeckuit akrtop. IIpucnocoGreHns pacTeHH K IMOJIEPKaHUIO
BoaHOrO OanmaHca. Knmaccmdukanus pacteHuil mo oTHomeHUIo K Boje. [Ipucnocobmenus
YKMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas, TNIyOWHHAas
MOJINOYBEHHAsA, BHYTpUOpPraHW3MeHHas. @DHU3MKO-XMMHYECKHE OCOOEHHOCTH cpel
oOuTaHus opranu3MoB. [Ipucrnoco6ienns opraHu3MoB K KM3HHU B pa3HBIX Cpe/iax.
buonornueckue putmel. BHemHne u BHyTpeHHHME pUTMBL. CyTOYHBIE U TOJWYHBIE
puTtMbL. [Iprcrnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.
XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHOH (opme. JKusHeHHBIE (OPMBI
pacTeHMii: JepeBbsi, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHE
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TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THIAPOOHMOHTHI, T€OOHMOHTHI, A3POOMOHTHI.
OcobeHHOCTH CTPOEHUS U 00pa3a KHU3HH.

buotnueckne dakropel. Buabpl OMOTHYECKMX  B3aUMOJCHCTBUH: KOHKYPEHIIUS,
XHUITHUYECTBO, cuMOM03 u ero ¢Qopmel. IlapasuTusm, Koomepauus, MyTyalu3M,
KOMMEHCAIM3M (KBapTHPAHTCTBO, HaxJeOHMYECTBO). HeTpoduduecknue B3auMoeicTBUS
(Tormmueckue, ¢dopuyeckue, (padpuueckue). 3HaueHHE OMOTHUECKHUX B3aUMOJICHCTBUI
JUIL  CyIIECTBOBAHHS OPraHU3MOB B cpeie oOutaHus. [IpuHIMII KOHKYPEHTHOTO
UCKITIOYCHHS

DKOJIOTUYECKHE XapaKTepUCTUKU nomymsauuu. [lomynsmus kak 6Guonornyeckasi cucrema.
Posib HeotHOpOIHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEN OMOJIOIMH BUIOB
B ()OPMHPOBAHUHU TMPOCTPAHCTBEHHOW CTPYKTYphl Homyisiuidi. OCHOBHBIE MOKa3aTeIH
MOMYJISILIMK: YUCIEHHOCTD, IJIOTHOCTD, BO3PACTHAs U MOJIOBAs CTPYKTYpPa, POKIAEMOCTb,
IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALUI.

Okosorudeckas CTpykTypa nomyssinuu. OLieHKa YHCICHHOCTH nomyisauuu. /{unHamuka
MONYJSALIMM U €€ peryisauus. buoTudeckuil NOTeHIWan Nonyssuuu. MonaenupoBaHue
OUHAMMKU nomyisinuy. Kpusble pocTa 4MCIIEHHOCTH momnyisuuu. KpuBble BBIKHUBaHUS.
Perynsanus 4ucieHHOCTH NOMYJALMNA: poib (PAaKTOPOB, 3aBUCSIIMX U HE 3aBUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUe cTpareruu BuioB (I- u K-crparerun).

[lonsTe 00 »sKosornyeckol Humie Bujaa. Mectoobutanue. MHOroMepHas MOJEb
skosiornyeckor Humum k.M. XarumHcoHa. Pa3meppl 3KOJOTMYECKOM  HUIIM.
[loTrennmanpHas U peaIn30BaHHAS HULLN.

Bun kak cucrema nomynsuui. Apeansl BUIOB. Buabl M MX JKU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TIOBEIEHUS W MUIpalMid >KUBOTHBIX. buojormyeckue WHBa3UU
4yKEPOAHBIX BUJIOB

7.4

7.5

CoobmiectBa opranu3MoB. buonenos u ero ctpykrypa. CBsa3u MeXIy OpraHu3MaMu B
ouoreno3e. JkocucreMa Kak OTKpbITas cucrema (A./[x. Tencnm). @yHKUIMOHATBHBIE
OJIOKM  OpraHu3MOB B  3KOCHCTEME: HPOAYLEHThl, KOHCYMEHTBI, DPEIYLCHTBHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetn. AOHOTHYECKHE OJIOKH SKOCHCTEM.
ITouBsl U Wbl B 3K0CcUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTHU B HKOCUCTEME.
OCHOBHBIE TIOKa3aTeNM DJKOCHUCTEMBI. buomacca © TPOAYKIHUSA. DKOJOTHUECKHUE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHUH.

HampaBnenHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHH. [lepBIYHbIE U BTOPUYHBIC
CYKLIECCUM M MX IMPUYMHBL. AHTPONOTrEeHHBbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe
coobmecTBo. bropasHooOpasue 1 OITHOTa KPYrOBOPOTa BEIIECTB — OCHOBA YCTOWYHBOCTH
COOOIIECTB.

[TpupoaHBIE S5KOCUCTEMBI. AHTPOTIOT€HHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMA. ATPOIECHO3.
Paznuuus Mexxay aHTPONOTeHHBIMU U PUPOJIHBIMU SKOCHCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢iaopa u payHa.
CunaHTpomnu3anust ropojackoi ¢(ayHbel. buonormueckoe M XO34HCTBEHHOE 3HAaUYEHUE
arposkocucTeM U ypOo3KocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aMMOJICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc oSHeprum M BEHIECTB MEXAY CMEKHBIMH HKOCHUCTEMaMH. Y CTOWYUBOCTH
OpPraHU3MOB, HOMYJSIMA M SKOCHCTEM B YCIOBUSX €CTECTBEHHBIX M AHTPOIOTEHHBIX
BO3/ICUCTBUHU

buocdepa — obmennanerapHas o0ojouka 3eMid, Te CYLIIECTBYET WM CYIIECTBOBaJa
*u3Hb. YueHnue B.W. Bepraackoro o 6uochepe. Obmactu 6mocdeps u e€ cocras. JKuBoe
BEIIECTBO OMOChEPHI U ero (PyHKIHH.

3aKoHOMEPHOCTHU cymiecTBoBaHus 6uocheprsl. OcobeHHOCTH OHMochepsl Kak riao0ambpHOM
sKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
OHoreoXMMHUECKHe HUKIIBI (YIiiepoJia, a3ota). PUTMUUHOCTD siBIIeHUH B Ouochepe.




3onanbHOCTH Ouochepsl. [TorsTue o Onome. OCHOBHBIC OMOMBI CYIIH: TYHAPA, XBOWHBIE
Jieca, CMEIIaHHBIC W IIHPOKOJIMCTBEHHBIC JIeCca, CTEMH, CAaBaHHBI, yCTHIHU, TPOIMTUIECCKIE
Jieca, BBICOKOTOpbsi. KiMMar, pacTUTENbHBIN U )KUBOTHBIH MUP OHOMOB CYIITH.
Ctpykrypa ¥ (QYHKIUS SKHBBIX CHCTEM, OIICHKA HMX PECYpPCHOTO TIOTEHIHANIa |
onocdepHbIX GYyHKIUN

7.6

DKOJIOTHYECKHEe KpH3UChl M HX MpUYMHBL. Bo3jaeilicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3yIIHON cpebl. OXpaHa Bo3ayXa. 3arpsi3HeHHe BOJHOM cpeapl. OxpaHa
BOAHBIX pecypcoB. Pazpymenune mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3menenue
KJIIMaTa.

AHTpPOIIOTEHHOE BO3JICHCTBME Ha PACTUTEIBHBIA M SKMBOTHBIM Mup. OxpanHa
PacTUTEIBHOIO U KUBOTHOIO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl Ipupobl. KpacHble
kaHurn. Ocobo oxpansieMbie npupoaHbie Tepputopun (OOIIT). boranudeckue caasl 1
300JIOTUYECKUE TTAPKH.

OcHOBHbIE MIPUHIIMIIBI YCTOWYUBOTO Pa3BUTHI YeJIOBEUECTBA U MpUpobl. PanonansHoe
MIPUPOJIOTIONIB30BAHNE M COXPAHEHUE OMOJIOTMUYECKOT0 Pa3HOO0pa3us 3eMiIH




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

YyeOHuKuU:

TepemoB A.B., IletpocoBa P.A. Bbuonorusi. buonornuyeckue cucremsl u mponeccel. 10 kimacce.
Yrny6onéunsiii ypoBeHb. - M.: TIpocBemenue,

TepemoB A.B., IlerpocoBa P.A. buonorus. buonormueckue cucrembl M mpormecchl. 11 kiacc.
YrnyOonénnsiii ypoBeHb. - M.: TIpocBemenue.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Enunoe coneprxanue obiero oopazosanus _ https://edsoo.ru/mr-biologiya/

buomnorus. 10-11 knaccel. YriryOieHHbll ypoBeHb. MeToandeckoe nmocooue [laceunnk B.B. u mp.
https://prosv.ru/product/biologiya-10-11-klassi-uglublennii-uroven-metodicheskoe-posobie02/
buonorus. buonorudeckue cucrems u mpornecchl. 10-11 kmaccsl (yrimyOnEHHBIN YPOBEHB):
MeTomdeckoe mocooue mis yaurenst ABtop(sl): Tepemor A.B. / Ilerpocosa P.A.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnroreka Munpocsemienus https://lesson.edu.ru/catalog

POII https://resh.edu.ru/

bubaunoreka I{OK https://lib.myschool.edu.ru/market?filters
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