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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebnomy npenmery "buonorus" Ha ypoBHE CpeHEro o0IIero

oOpa3oBaHus pa3paboTaHa Ha OCHOBE :

1. ®enepanbublit 3akoH «O06 obpazoBannu B Poccuiickoit deneparum» ot 29
nexabpst 2012 roma Ne 273-D3 (c u3MEeHEHUSIMU)

2. denepanbHBIN TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIA CTAHIAPT CPEAHETO
o0rmiero oOpa3zoBaHus, yTBEPKAEHHBIN Mpruka3oM MunoOpHayku PO ot
17.05.2012 Ne 413 ( ¢ UBMEHEHUSIMHU)

3. ®enepanbHas oOpazoBaresibHasi IporpaMma CpeHero o0Iiero oopa3oBaHus,
YTBEpXKIAEHHas npuka3zoM MunucrtepcTsa nmpocsemenns PO or 18.05.2023 .
No 371 ( ¢ uBMEHEHUSIMH )

4. Tlocranosnenue [T1aBHOTO rocy1apcTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®enepanuu ot 28.09.2020 Ne 28 CII 2.4.3648-20
«CaHUTapHO-3MUIEMHUOIOTHYECKUE TPEOOBAaHHUS K OpraHU3aIUsIM
BOCIIUTAHUA U 00yYEHHUSI, OT/IbIXA U O37OPOBJICHUS IETEH U MOJIOJICIKIY

VYyeonsiit uian MBOY BMO «IlepBomatickasi cpeHsisi IIKOIa.

OOmee 4YMCI0 4YacoB, OTBEACHHBIX Ha M3y4YeHHe OHOJIOTMM Ha
yriy0JIeHHOM YPOBHe CpelHero ooimero odopa3oBaHus, cocrabiser 204 gaca:
B 10 xiacce — 102 yaca (3 yaca B Henes0), B 11 kiaacce — 102 yaca (3 yaca B
HeIeII0).

Heab u3ydenuss yueonoro npeamera «buosiorus» Ha yrnmyOon€HHOM YpOBHE —
OBIAJICHNE  OOYYalONIMMKCS  3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHAIHEHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCITOJIB30BATh TH 3HaHUS B ()OPMHUPOBAHUM WHTEpPECa K OMpeneaEHHON 00IacTh
poeCCUOHANBHON NIeATETbHOCTH, CBSI3aHHOW C OHWOJIOTHEH, WJIM K BBIOOPY
y4eOHOT0 3aBelIeHUs AJIs IPOAODKEHUS OMOJIOTHIECKOT0 00pa3oBaHUS.

JlocTiwkeHne 1enM  wW3ydeHHs ydeOHoro mipeamera «bwmonorus» Ha
yIayOIEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEeIYIOIINX 3a/au:

-OCBOEHHE 00YYaIOUUMHUCA CUCTEMbl OMOJOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHIEMIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUjIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPa; O
CTPOEHUH, MHOTO000pasnu W OCOOCHHOCTSX OWMOJOTHYECKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMyJIALHNs, BUI, OMOTeoIeH03, ornocdepa); 0 BbIIAOMIMXCA OTKPHITHIX
Y COBPEMECHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

-03HAKOMJICHHE OOYYarOIMXCS C METOJAaMH TIO3HAHHUS JKUBOW TPHUPOIBI:
HCCJICIOBATEILCKUMHU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJIEKYJISIpHOU U
KJIETOYHOW OMOJIOTUM, HSMOPHOJOTUM W OHOJOTUM PAa3BUTHs, TEHETUKH W
CEeNIeKIINH, OWOTEXHOJOTUH W CHHTETUYECKOW OWOJIOTHH, TMAaJCOHTOJIOTHH,
DKOJIOTHH);  METOAAMH  CaMOCTOSITCIIBHOTO  TIPOBEICHUS  OMOJOTHYCCKUX



UCCeoBaHM B Jabopatopun W B mpupone (HabOmoneHue, H3MEpeHue,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

-OBJIaJIeHue OOYYaIOMIMMHUCS YMEHHUSIMHU: CaMOCTOATENbHO HaXOIUTh,
aHAIM3UPOBATh M HCIOJIb30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH W CUMBOJIHMKOHN; YCTAaHABIWBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-)KOHOMUYECKMMU M  HKOJOTHYECKUMU
npoOjeMaMu 4YeJOBEYEeCTBa; OLIEHUBATh IOCJIEACTBUS CBOEH JEATENBHOCTHU IO
OTHOILICHUIO K OKpPY’KalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATh  MEPBI
npodunakTuku MHGEKIMOHHBIX 3a00J1€BaHUM, MpaBuUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa; XapaKTepu30BaTh
COBpEMEHHBIEC HAayUHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

-pa3BuTHE y 00YYAIONINXCS MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IpollecCe 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCJEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €0 MpPOOJIEMaMH, METOI0JOTUEN
OMOJIOrMYECKOTO MCCJIEI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTATBbHBIX
UCCJIEIOBAHUMN, PeIlIeHUs OMOJIOTMUECKUX 3a/1ad, MOJIEIUPOBAHUS OMOJIOTMYECKUX
00OBEKTOB U MPOIIECCOB;

-BOCIHUTAHUE y OOYYAOIINXCS HEHHOCTHOIO OTHOUIEHUS K )KUBOM MPUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUAM; (OPMUPOBAHUE FKOJIOTHMUECKOIA,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEJIEHUS B MPHUPOJIE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

-IpuoOpeTeHne  OOYyYaroMMUCS  KOMIETEHTHOCTH B  pPalMOHAIbHOM
IPUPOJIONIOIB30BaHUHN (COOJIOCHUE MpPaBWJI TOBEJIEHUS B MPUPOIE, OXPaHbI
BUJIOB, DKOCHCTEM, OMOC(hephl), COXpaHEHUU COOCTBEHHOIO 3JI0POBBSI U 3/I0POBbSI
OKpYXXarolmux Jrojaed (coOmroaeHuss Mep NpodWIakTUKU — 3a00JeBaHUH,
oOecrieyeHue O€30MaCHOCTH KU3ZHENEATEIbHOCTH B YPE3BBIYANWHBIX CUTYyaIUsIX
IPUPOJHOTO M  TEXHOTCHHOI'O  XapakTepa) Ha OCHOBE  MCIOJb30BAHMS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEIHEBHOM KU3HU;

-CO3/IaHM€  YCIOBMM  JUII  OCO3HAHHOTO  BbIOOpa  OOyYarOIUMHUCS
VHJIMBUTyaJIbHOU oOpazoBaTenbHON TPAaeKTOPUH, crocoOCTBYOIIEH
NoCHeAyIoIEMY MNpOPECCHOHATBPHOMY CaMOONPEIEICHUI0, B COOTBETCTBUHU C
WHAVBUIYaTbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO0s13aTenbHBIM yCIOBUEM MPU 00YYEHUH OMOJIOTUN Ha YIIIyOJIEHHOM ypOBHE
ABJIIETCS. TPOBEJICHUE JTA0OPATOPHBIX M MPAaKTHYECKUX paboT. Takxke ywactue
OoOy4JaronMXcs B BBIMOJTHEHUH TMPOEKTHBIX W Y4eOHO-MCCIIEOBATEILCKUX PAOOT,
TEMaThKa KOTOPBIX OMpENENseTCsS y4YuTelIeM Ha OCHOBE HUMEIOIIUXCS
MaTepHalIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MIPUPOJHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Conepxxanue mporpamMbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyjapcTBeHHoi utoropoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas Ouoyiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3Butus
Ouosiornu.  buojornueckue HaykKM W U3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJHBIE KW TOUCKOBBIE HAy4YHBIC WCCIECIOBAaHUS B
OHMOJIOTHH.

3HaueHre OMOJOTUU B (DOPMUPOBAHUKM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszanHble ¢ Ouosiorueld. 3HaueHHe OMOJIOTUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEIULHHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE IPUPOBL.

JdeMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBus,
VY. I'apseui, I'. Menaens, B. U. Bepuanckuii, U. 11. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxk. Yorcon, ®. Kpuk, /. K. benses.

Tabmuupel u cxembl: «CBsizb OMOJOTMU C JAPYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYEHHUE

XKuBble cucTeMbl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTh W LEJIOCTHOCTD,
CIOXXHOCTh W YIOPAJAOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alydyd >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBbIN, OpraHU3MEHHBIN, MONYJISIIUOHHO-BUOBOM, AKOCHCTEMHBII
(buoreouenotuueckuit), oOuochepusrii. Ilpoueccel, MpoucxonsdnIue B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XWUBOTO. JKW3HH Kak (opma CyIecTBOBaHUS
Marepun. Hayku, nzyyaroiine >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3ydenne >xuBbIX cucteM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. llonarue o 3aBucUMON u
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanme »skcnepumenta. IlocraHoBka n
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosornueckux gaHHbIX. OIleHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UCKaXxeHUs Pe3yJabTaTOB JKcrepuMmeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmuuer m cxembl: «OCHOBHBIE TpHW3HAKH JKU3HWY, «buomornueckue
cucrteMbl», «CBOWCTBA KUBOW MAaTepUN», «YPOBHU OPTraHU3aLMHU >KUBOMN
npuponab», «CTpOeHHE KWUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuzMa», «buoreonenos», «buochepa», «Metoasl
M3y4ECHUS )KUBOU IPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJOBaHUE i IPOBEACHHUS
HaOIIOACHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcmonp30oBaHue pa3auyHBIX METOHAOB IIPH
M3yYECHUHN KUBBIX CUCTEMY.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(QYHKIIMOHANIbHA e€AMHMIA KuBoro. Hcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitaen, P. BupxoB). OCHOBHBIE MOJIO)KEHUS COBPEMEHHON KJIETOUYHOU
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMmatorpagus, 3NEeKTpodope3, METOJ MEUEHbIX aToOMOB, AuddepeHIHnaTbHOe
HeHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue ¢huxcuposannvix
K1emok. DINEeKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpanumn

IToptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTHSA METOOB MUKPOCKOIIUIY.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnyeckas padora «M3yueHue MeETONOB KJIETOYHOH OHUONOTUU
(xpomarorpadusi, anexrpodope3, audpdepeHianbLHoe 1EeHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKHA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTypPUPOBAHUU
KJIETKH, TETUIOPETYJsIui. MuHepaibHbIe BEIIeCTBA KIETKH, UX OMOJIOTUYECKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBAa KIETKU. buosormdyeckne mnonmumepsl. benkn.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosekysbl. [lepBuyHas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTW4Has, YETBEPTUUHAS
cTpyktypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukamus  OGenkos.
buonornyeckue Qpynkuuu 0enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapUAbl U MOIUCAXAPUIBI.
O6mmii 1IaH CTpOoeHUs U (PU3MKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonorudeckue GyHKIMHU YTIEBOIOB.

Jlunuasl. 'mapodunsHO-ruapodoOHbIe cBoMicTBa. Kiaccudukanus Iunuaos.
Tpurmunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormyeckue GyHKIUH
munuaoB. OO1Me CBONCTBA OMOJIOTUYECKUX MeMOpaH — TeKY4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHUIO, MIOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun komrmuiementapuoct. [IpaBmio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u omonorndeckune ¢ynkiuu JJHK.
Bunsl PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Mmoiiekyie ATO.
buonornyeckue ¢pynkunn AT®. BoccTaHOBIIEHHBIE TIEPEHOCYUKHU, MX (DYHKIIMH B
Kietke. Jpyeue wykneozuompugocpamer (HTP). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpaHcKpunmoMuKu, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKHE HCCIEeA0BaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyl. Moodenuposarue
CMPYKMypvl U QYHKYUtl 6UOMONEKYI U UX KOMNIeKcos. Komnvromepnulil ouzaiin u
OpeanuyecKull CUHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHATO208.

JleMmoHCcTpanumn

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Caurep, C. [Ipy3unep.

Junarpammel:  «PacnpeneneHne XMMHUYECKUMX JJIEMEHTOB B HEXHUBOU
npupoie», «PacnpeneieHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxemsl: «llepuoamdeckas TabNMIIA XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHue MoJeKyJibl BOIb», «BemecTtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€nKOBOM MoJeKybD», «CTpoeHHEe MOJIEKYT
yrieBoaoBy, «CTpoeHre MOJIeKyad JunuaoBy, «HyKIeMHOBbIE KHCIOTBHDY,
«Ctpoenue Mosnekyabl ATOy.

O6opynoBaHue: XUMHAYECKast MOCYAa U 000PYI0BaHUE.

JlaGopaTopHhasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKIni.

JlaGopaTtopnass  padora  «JccrmemoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tumnbl KJIETOK: JyKapuoThuecKkas W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHure MpoKapruOTHISCKOM KieTku. KineTounas cTeHka OaKTepuid B apXxeH.
Oco0OeHHOCTH CTpPOEHHsI TEeTepOoTpOHON U aBTOTPOPHOU MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (rurazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEHIECTB uYepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIH
(muddy3usa, obneruénnas aud@ysusi), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM
akTuBHBIA TpaHcnopT). Ilomynponunaemocts wmeMmOpanbl. Pabotra Harpuii-
KaJIJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk301uTo3. Kiuetouynas
cteHka. CTpyKkTypa U QyHKIHH KIETOYHOM CTEHKHU paCTeHU, TpuOOB.

[urtomna3sma. [uto3omne. IluTtockener. [ABmxenne nurormiazMbl. OpraHoUIbI
KieTku. OJIHOMEMOpaHHBbIE OpPraHOWAbl KJIETKH: HHIOIUIA3MAaTHUECKas CETh
(BIIC), anmapart I'onbmku, JTU30COMBI, UX CTpoeHue W (QyHKIHH. B3anMoCBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KieTkh. CTpoeHHE TPaHyJSIPHOTO PETUKYITyMa.
Mexanusm nanpasenenus 6eaxos 6 IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIA)  SHIAOIUIA3MATHYECKUI
petukynyMm. CekpetopHas Qynkius anmnapata ['onsmxu. Moougurxayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopT
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpraHOMABl  KIETKH:  MUTOXOHAPUM,  IJIACTHUJIBIL.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUU MHUTOXOHJpUN W miactuj. [lepBuunsbie,
BTOPUYHBIE M  CJIOXHBIE  IUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouanl kietku CTpoeHue M (PYHKIIMH HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKH. Pu6ocomel. IIpomedsicymounvie Qunamenmoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KneTounslit
nentp. CrTpoeHwe U JBMKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTpyOOUKH
muToria3mel.  LleHTpuons. benku, accoyuuposanmvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka siapa, XPOMATHH, KapHOILJIa3Ma, SAPBIILIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HUHTeppa3HOM sflpe. Iyxpomamur u cemepoxpomamunr. benku
XpOMaTHUHA — THUCTOHBI. J[unamuka s0epHOlU 00040uKuU 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsle Bkimtouenusi. CpaBHUTENbHASI XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHncTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbr 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  paCTUTENbHOM  KIeTKW», «CTpoeHue
MHTOXOHAPUMNY», «Aapo», «CTpoeHne NPOKapUOTHIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl pPacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOTpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHne CTpPOEHUA KIETOK Pa3JIMYHBIX
OpraHU3MOB.

IMpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOW MEMOpPaHBI.

JlaGopaTtopnass padora «VcciaegoBaHue Iia3moiiu3a W JEIUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass  padora  «l3ydyeHue  nOBWKEHHA  LUTOILIA3MBI B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMUIIAIINS U JUCCUMUIIALINS — JBE CTOPOHBI MeTabom3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YuacTue KuUcIopoja B OOMEHHBIX
mpoieccax. JHepreTuyeckoe obOecrneueHue KieTku: mnpespamieHue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakuid KJIETOYHOTO
Metabonusma. DepMeHTh, UX CTPOCHHE, CBONCTBA M MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCJNKU-MHTHUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OPraHUYECKUMX BELIECTB B KIETKE. DOTOCHHTES.
AHoKkcueennvlli U oKcueeHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
NUSMEeHMbvl U NUSMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Cp. u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (poTOCHUHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XEMOCHHTE3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIUE OaKTEepUH, MKeIe300aKTEepUH, CEepoOaKTEpUU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpokeHus. I[IponykTbl OpoKeHHS M HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30OYAUTENHN OOJIe3HEH.

AspoOHBIE OpraHu3MBl. Oransl JSHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACIIECTUIEHUE TTTIOKO3HI.

buonornueckoe OKUCIEHHE, WA KIETOYHOE JIbIXaHHE. POib MUTOXOHIAPUY B
nporeccax ouosorudeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTETBLHOE
dbochopunupoBanue. Ouepeus memobpanunozo epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmaser. IlpeumyIecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepes] aHadpOoOHBIM. DPGHEKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «DOTOCUHTE3», « IHEPreTUUECKU 00MeH», «bruocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

O0opynoBaHue: CBETOBOMI MHKPOCKOI, 00OpYJOBaHHUE JJII MPUTOTOBIIEHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGoparopnass padora «lI3ydyeHHME  KATAIMTUYECKONW  AKTUBHOCTHU
(bepMeHTOB (Ha MpUMeEpe aMUIIa3bl UM KaTajaasbl)y.

JlabGopaTtopnass padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHHe TpoliecCoB  (OTOCHMHTE3a M
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciieactBeHHass uHGOpMaLUs U peain3anus eé B KJIeTKe

Peakiiuu marpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTApPHOCTH B PEAKIIMIX
MaTpUYHOIO CUHTe3a. Peanuszanus HacieacTBeHHOW MHpopMauuu. ['eHeTnueckuit
KOJ, €ro cBouctBa. TpaHckpunuusa — wmartpuuHbeli cuHTe3 PHK. IlpmHummsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue aMuHOKHCIOT. Ponap pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKapHOT U IYKApUOT. Perynsuus akTUBHOCTU T€HOB y Mpokapuor. ['mmortesa
onepona (®. XKako6, K. Mano). Monekynsapuvle mexanusmvl IKCHPeCccCuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2eHos. Perynsius 0OMEeHHBIX
nporeccoB B kieTke. Kierounslii romeocTas.

Bupycol — HekieTouHble (hOPMBI KU3HU M O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
IIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHenuvii Yyuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, o6akmepuopazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasda.

BupycHbie 3a0oneBaHust yenoBeka, KUBOTHbIX, pacteHui. CIIN, COVID-
19, counanbHble 1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz doavwux maccusos («bigdatay)
CMPYKMYPHbIX OUon0cUYeckux 0anHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcms.



JemoHcTpanuu

IToptpetsl: H. K. Konbuos, . Y. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunre3 Oenka», «['eHernueckuit koa», «Bupycs,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOACIH BUPYCAY.

Tema 8. ) Ku3HeHHbIH HUKJI KJIETKH

Knerounsrii 1muki, ero mnepuonasl W peryisius. Wurepdaza u MuTO3.
Oco0eHHOCTH TMpolecCOB, MpoTeKarIMX B UHTepdaze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrerndeckuii  (MOCTMUTOTUYECKHUI),  CHUHTETUYECKHUM U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUYECKUI) epUoAbl UHTEP(A3bI.

Marpuunsbiii cunare3 JHK — pernukanus. [IpuHouner permmkanun /JIHK:
KOMIUJIEMEHTAPHOCTh,  IMMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanuzm perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Teaomepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTun. JIMIUIouaHbId U
rariougHbelid  HaOOpbl  XpoMocoM. ['omosornuHbie  XpomMocoMbl. [losoBbIe
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W MPOUCXOASNIME B HHUX
npoueccel. Tunbel muTo3a. KapnokrnHe3 v LHUTOKMHE3. bHOIOrHUecKoe 3HA4YEHUE
MHTO3a.

Perynmamuss murornueckoro nmkia kinetku. [Iporpammupyemass KieTouHas
ru0enb — anornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KiemKkay — ououngopmamuyeckue mMooeniu QyHKYUOHUPOBAHUsL KIeMKU.

JlemoHcTpanuu

Tabmuupr u cxembl: «KU3HEHHBIH MUK KIETKU», «Mwutos», «CTpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpOIpenaparbl: «MUTO3 B KIETKaX
KOPEIIIKA JIyKay.

JlabopaTtopnass  padora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOIPENapaTaxy.

JlaGopaTopHnasi pabora «HabnroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIpEnaparax).

Tema 9. CTpoenue u QyHKIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATCITHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThL. KOJIOHHATbHBIE OPTaHU3MBI.



B3auMocCBsa3p 4acTeli MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl WU
cucteMbl opranoB. OpraHnusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelibHAs,
MIOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHuyeckasd. OCOOEHHOCTU CTpOEHUS,
(GyHKIMIA U pacTIONOKEHHS TKAHEH B OpraHax pacTEHUH.

TkaHu KXUBOTHBIX M 4YEJOBEKAa. THIIBI )KUBOTHBIX TKAHEW: SIMUTEIUAJIbHAS,
COeIMHUTEIbHAs, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUs, (GYHKIUH U
PacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble W TeHEpaTUBHbIE OpraHbl pacTeHuid. Oprasbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli M BHYTpeHHMH ckeneT. CTpoeHue u
THUIIbI COCIMHEHHS KOCTEM.

JIBrokeHne  OpraHus3moB.  J[BMKEHME  OJHOKIJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MbI M HACTUU. JIBHJKEHME MHOTOKIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbIneuHas cucrema. Peduiekc. CkeneTHbie MBIIIITBI U UX padoTa.

IIutanue opranuszmoB. IlornomeHue BOABI, YIJIEKUMCIOIO Tra3a W
MHMHEPAJIbHBIX BEHIECTB pacTeHHsMH. lIuTaHue >KUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKJIIETOUYHOE nuuieBapeHue. [IuTtaHue MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENIBHOIO TpakTa. [lumeBapurensHble kene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. JIpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe apixanue. JlpIxaTenbHasi IOBEPXHOCTb.
XKabeprnoe u n€rouHoe apixaHue. J{pIxaHne MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpIxaTenpHas cuUCTeMa 4YelOBeKa. MeXaHU3M BEHTWIAIMU JETKUX Yy NTUIl U
MJIeKonUTaromux. Perynsiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOCHas cucremMa W €€ OpraHbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U uenmoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru KpoBooOpamieHus. DBOJIOLHOHHBIE
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua U €€ peryJssiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHbIX. (CokparutenbHble Bakyonu. Opranel BbiaeneHus. DOuibTpanus,
CeKpenus U 00paTHOE BCAChIBAaHWE KaK MEXaHU3Mbl PaOOThI OPTaHOB BBIJICIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX U YenoBeka. [louku. Ctpoenue u QpyHKIMOHHpPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKa.

3amura y OpraHM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Croopsl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3almuUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kytukyna. CpeacTBa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3amuTa 'y MHOTOKJIETOYHBIX >XMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranusMa ot OosesHeil. IMMmyHHas cuctema yenoBeka. KieTouHwlid u
TYMOpPaJIbHBIE MUMMYHUTET. BpOoXIE€HHBIH M NpUOOpPETEHHBIN crenupuuecKuit
MMMYHHUTET. Teopusi KIoHaIbHO-celekTuBHOro ummyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocrianurensHble OTBETHI OPraHu3MoOB. Poiib BpOKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxkxumocTte ¥ peryisiuus |y OpraHmsMoB. PasgpaxkumocTts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaszgpakumocTts u  peryisinus y
pacTeHuil. POCTOBBIE BELIECTBA U UX 3HAUCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIIONUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX XHBOTHBIX. Peduiekc u
peduexkTopHas 1yra. be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI.

I'ymopanbpHast perynsuus W 3HAOKPUHHAsA CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHIOOKPMHHOW CHUCTEMBI M HMX TOPMOHBL J[eliCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW cucCTeM. [ umoTtanamo-runodusapHas
CUCTEMA.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuusl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocan», «bakrepun», «lIpocreiimme», «OpraHbl LIBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CcTpoeHHuE
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHHe CTeOIIsD,
«CTpoeHre JNHCTOBOM IUIACTHHKWY», «TKaHM >KMBOTHBIX», «CKEIET YeI0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay, «JlpIxaTenbHas

CHCTEMAY, «Hepsnas CHCTEMAY, «Koxay, «MpIreyHast CHUCTEMAY,
«BblaenurenbHasg CHCTEMA», «IDHAOKPUHHAsA cuUCTeMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KuiieuyHomosoctHeie», «CxeMa  TUTaHUS  PACTEHUI»,

«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE TUIPHDY,
«Ctpoenue 1naHapuny», «BHyTpeHHee cTpoeHue NoxJaeBoro uepns», «HepBHas
cuctema pbeio», «HepBHas cucrema rymkw», «HepBHas ~cucrema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MmiIeKonuTaronmx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, HIJIOKOXKHMX, KUBbIE IK3EMIUIAPHl KOMHATHBIX PAaCTCHUH, repOoapuu
pacTeHMl pa3HBIX OTHAEJOB, BJIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyI0BaHUE AJI EMOHCTPALIMK MOYBEHHOTO U BO3/YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus Kpaxmaia U OeJIKOB Mo JeHCTBUEM (PEPMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHHM, MOJIENIM TOJIOBHOTO MO3ra Pa3jInYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHEel pacTCHUI».

JlaGoparopHasi pabora «/3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHrue OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHUEe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHM3MOB: Oecrionoe (BKIIOuYas BETreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUSA:  MOYKOBAaHUE,  CIOPYJISIUS,
(parmMeHTanys, KIOHUPOBAHUE.

ITonoBoe pasmuoxkeHue. IlomoBble KeTKW, WiIM TrameTsl. Meio3. Craauu
Mmeiio3a. [ToBenenne xpomocoMm B Mero3e. Kpoccunrosep. buonorndeckuii cMbIci
MEHo3a M IIOJIOBOrO Ipouecca. Melo3 M ero Mecto B KHW3HEHHOM LHKIIE
OpPTaHHU3MOB.

[IpenzapoaspiieBoe pazsurue. ['amerorenes y xuBOTHBIX. [10110BBIE XKele3bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U ASMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUSA: HApyKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HaAyKa
O Pa3BUTUHU OPraHU3MOB. Mopgpocenes — 00Ha U3 21aBHBIX NPOOIEM IMOPUONOSUMU.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUoOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). Jlpobmenuwe. Tumbsl  mpoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKONMUTAIOUIUX. 3apOJAbIIIEBbIE JHUCTKU
(racTpyssanus). 3akiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSIHAE 4YacTell pa3BUBAIONIETOCS 3apojbliia (dMOpHOHAIbHAS WHIYKITHS).
3aknagka TIUIaHA CTPOCHMS KUBOTHOIO KAk pe3ysibTaT HUEpPapXUUECKUX
B3aUMOJICUCTBUII Te€HOB. BrnusHue Ha 3>MOpPHUOHANIBHOE pAa3BUTUE PA3IUYHBIX
(hakTOPOB OKPY>KAIOIIEH CPebl.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbI mepuoa. I[lpsmoe wu
HenpsiMmoe pas3BuTue. PasButne ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
MMO3BOHOYHBIX JKUBOTHBIX. bHoJlorMdyeckoe 3HauYeHHE TMPSMOr0 W HEMPSIMOIo



Pa3BUTHSA, UX PACIPOCTPAHEHUE B IpUpoAe. Tumbl pocra KUBOTHBIX. DaKTOPHI
PETYJISIUU POCTA KUBOTHBIX U yenoBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esoBeKka. [leproibl oHToreHesa yenoBeka. CTapeHne u CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasMHOXeHMe u pasBuThe pacteHuil. ['amerodur m cropodur. Meiio3 B
KU3HEHHOM 1MKjie pactenuit. (OOpa3oBaHue cmop B Ipolecce Meiiosa.
I'amerorene3 y pacreHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHMU.

MexaHHU3MBbl PETYISIUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptpetsr: C. I'. Haamun, X. [lInemas.

Tabmumer 1 cxeMbl: «BereraruBHoe pa3MHOXeHHE», «Tumbel Oecrmooro
pa3MHOXKEHUsD», «Pa3zMHOKEHHE XJIaMHUJIOMOHAIb», «Pa3MHOMXKEHUE HBIJIEHBDY,
«Pa3MHOXeHUEe TUApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
SAMLEKIETKH U cliepMaTo3ona», «OCHOBHBIE CTaauu OHTOreHesan, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTue narymkn», «JIBoilHOE OIJIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUI»,
«CtpoeHne ceMsH OJHOIOJIBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM  KamycTbDy, <«OKW3HEHHBIM UHKIT MXa», <OKH3HEHHBIM  IUKI
ManopOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOAENb « UK pa3BUTHS JATYIIKW.

JlaGoparTopHasi padora «l3ydeHue CTpOCHUS TMOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbABIEHHE MPU3HAKOB CXOJICTBA 3apPOABILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass pabora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Haykd. Paboter T
Mengens, I'. ne @puza, T. Moprana. Ponp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
NpU3HAK, TOMO3UTOTA, FETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHTI.



OCHOBHBIE ~ METOABI  TE€HETHKU:  TUOPHUIIOJIOTUYECKUH,  LUTOJIOTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKU .

JdemoHcTpanuu

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuuel 1 cxeMbl: «MeTobl FTeHETUKNY», «CXeMbl CKPELTUBAHUD.

JlaGopaTtopnass padora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCIICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnenss — 3aKoH

€AMHO00pa3usl rTHOPUIOB MEPBOTo NnokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHus NPU3HAKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmusupyroniee ckpemuBanue. [I[pomMexyTOuHbI XapakTep HacIeJOBaHHUS.
Pacumieruienre npu3HakoB IIPU HEMIOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpemuBanue. TpeTuil 3akoH MeHiens — 3aK0H HE3aBUCUMOTO
HaclleZJOBaHUA  TNpuU3HaKoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEILVBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HApYILICHHWE CLEIUICHUS MEXAY TIeHaMu. XPOMOCOMHAas
TEOPUs HACIIEICTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTeporaMeTHnld Ion. ['enermueckas
CTPYKTYpa MOJIOBBIX XpoMOCcOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enotun xak nenocrtHas cucrema. Inenorponus — MHOKECTBEHHOE JACHCTBUE
resa. MHOXECTBEHHBIM aiuienu3M. B3auMoaeincTBue HeauIeNbHbIX TI'€HOB.
KommiementapHocTs. Onucras. [lonmumepnst.

['eHeTUeCckUil KOHTPOJIb PA3BUTHSA PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a
Takke (U3NOJIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIMH.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJIEHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHKpoOHOM». ['eHeTHueckue acheKkTbl KOHTPOJIA U
M3MEHEHUs HACJIeICTBEHHON HH(POPMAIIUU B MOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdeMoHCTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBelif 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3aKkoH
Menpnens», «AHanu3upymoollee CKpelmuBaHue», «HemonHoe noMUHUpPOBaHHEY,
«CrenyieHHOe Hacle0BaHUE MPHU3HAKOB y Apo30pumiby, «l'eHeTuka Imosay,



«Kapuotunn dvenmomeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIBDY,
«MHOXECTBEHHBIN ajIENU3M», « B3auMOIeICTBUE TEHOBY.

OGopynoBaHue: MoJieldb ISl JIEMOHCTpPAllMM 3aKOHOB  €IWHOO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUST M pacUICIUICHUs NPU3HAKOB, MOJEIb s
JEMOHCTPAli 3aKOHA HE3aBHCUMOIO HACJIEJAOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTpAllMA CUEIJIEHHOTO HACIEJOBaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpornpenapar: «Jpo3zodumnay.

IIpakTnueckas pabGora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpENIMBaHUA Y APO30DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylbTaToB  JTUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PHIbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  GopMHpOBaHUU (HEHOTHUIIA.
N3meHunBOCTh MpHu3HAaKoB. KauecTBEHHbIE U KOJWYECTBEHHbIE MpHU3HAKU. BHbl
W3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACJICICTBCHHAS.

Moaudukanuonnass u3MeHYMBOCTh. Ponb  cpeasl B (hopMuUpoOBaHUU
MOAU(PUKAIMMOHHON M3MeH4YnBOoCcTH. HopMma peakiuu npusHaka. BapuanuoHHBIHM
psin u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKaIMOHHON
W3MEHYUBOCTH.

I'eHoTnnueckass ”3MEHUYNBOCTh. CBOMCTBA TEHOTUIIMYECKOW N3MEHYUBOCTH.
Bunibl reHOTUTIHYECKO N3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Meiio3 W TOJIOBOM MpOIEcC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTHU B CO3/IaHUU
T€HETUYECKOTO pa3HOo00pas3usl B Mpejiesiax 0JTHOrO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHble U
nuToruiazMaTuyeckue myrtauuu. CoMaTUYeCKUe W TMOJIOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacieacTBeHHoM u3MmeHuuBoctd (H.M. BaBunoB). BuesnepHas m3MeHYMBOCTH U
HACJIEICTBEHHOCT.

Onuzcenemuxa U SNUSEHOMUKA, POJb  ONUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxembl:  «Buasl  usMmeHunBOCTHY», «MoaudukanuoHHas
U3MEHYHUBOCTHY, «KomOnHaTnBHas W3MCHYHUBOCTHY, «Meio3,
«OmnogotBopeHuey, «I'eHernueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii».



OOopynoBaHue: XKUBbIE W TepOapHbIE IK3EMIULIPHl KOMHATHBIX PAacTeHH,
pucyHku (dpoTtorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHasi padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOIU(DUKAIIMOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BApPUALIUOHHOU KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3oduisl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uyenoseka. MexayHapoaHas mporpaMma HMCCIEIOBAHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUsT TEHETUKM  YEJOBEKAa:  I'EHEaJOTHMYECKHUH,
OJIN3HEIOBBIH, IIUTOr€HETUYECKUH, MONMYJIIMUOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPENIECIICHNE TE€HOTHUIIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YelloBeKa. | eHHbIE 1 XpPOMOCOMHBIEC
Oosie3HU dYenoBeka. boyie3HW ¢ HACIENCTBEHHOM MPEeApacloiOKEHHOCTHIO.
3Ha4YCHUE MEAULUHCKOW T€HETHKHA B MPEJOTBPAILCHUU U JEYEHUH T€HETHYECKHUX
3a0oyieBaHUl 4YenmoBeka. MeauKo-reHeTHdecKoe KOHCYyJIbTupoBaHue. CTBOJIOBBIE
kJeTKu. [[OHATHE «TE€HEeTUYECKOro rpy3a». DTUYECKHE aCIEKThl UCCIIEIOBAHUI B
00J1acTU pelaKTUPOBAHUsI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (¢GakTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEOBEKa K
(bU3MYEeCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. [ 'eHeTnyeckas
IPEAPACTOI0KEHHOCTh YEIOBEKA K ATOJIOTUSIM.

JdemoHcTpanuu

Tabmuiel 1 cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUS T€HETUKU
4yesoBeKay, «I ' eHeTnueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenekuusi OpranusMosB

JlomMecTukanusa W CeNeKuus. 3apOXKJICHUE CEIIEKIMU W JOMECTUKAIWH.
Yuyenne H. WM. BaBunoBa o IleHTpax mnpouUCXOXJAeHUS U MHOTOOOpa3us
KyJbTYPHBIX pacTeHHil. Ponb cenekiuu B CO3JaHWU COPTOB PACTEHUN U MOPOA
KUBOTHbIX. CopT, 1mopoAa, IITaMM. 3aKOH TI'OMOJOTHYECKUX PSIIOB B
HacleacTBeHHOW wu3meHunBoctTy H. WM. BaBunoBa, ero 3HaueHue I
CEJICKITMOHHOM pabOTHI.

Metoasl ceneKIMoHHOM paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTarsl KOMOMHAIMOHHOU CCJICKIIMH. HcnwiTanue
MPOU3BOJIUTENICEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBIO OLEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ]  CEJIEKIIMOHHOM  paboThl.
PagnaniMoHHBIN M XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalMi Y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS WM METOOB
pexoMOuHanTHBIX JIHK 1151 monmydeHus uCXoHOTO MaTepuaa Jijisl CENEeKIUH.

[Tomyuyenue MOJIUILIIOUIOB. BuyTtpuBnaoBas ruOpUIn3aIUs.
bnuskopoacTBeHHOEe — CcKpeniuBaHWe, WM UMHOpuauHTr.  HeponactBeHHOE
CKpelMBaHue, Win ayTOpuawHr. ['erepo3uc u ero mpuumHbl. Mcmomb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rulOpuamzanus. [Ipeogonenue Oecrutoaus
MEKBHUOBBIX THOPUAOB. JIOCTHIKEHHS CENEKIIMHU PAaCTeHUM U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3y4YeHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX  poaMyed IS CO3/laHus  HOBBIX COPTOB U THUOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u yYnpaeieHue
2EHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yesax YIAYUueHUs Cyuecmeyiomux u co30anus HoO8blX NOPoo, JUHULU U KPOCCO8, 8
MOM Hucie C NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHbIX MmexHoI02UlL.

JleMmoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, 1. K. benses.

Tabnuiel 1 cxembl: «l{eHTpbI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoaspl cenexkmmy, «OTnanénnas rudpuauzanus», «MyTareHesy.

JlaGopaTopHasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHI U MOPOJ]
JOMAIIIHUX KMBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIIEKIINU PACTCHUIN.

IpakTnueckas padora «lIpuBUBKa pacTeHUIN.

IKekypeusi «OCHOBHbIE METOABI M JOCTHXKEHHUS CEJIEKUIWHU PACTCHUN U
KHUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0TMA U CHHTETHYECKAsA OMOJIOTHS

OOBEeKTHI, HCIOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBI, MHKPOOPTaHU3MBEI, 170. XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOMOIOTHYECKUX
texHosorui. [Ipon3BoaACcTBO O€/iKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAaHUS TEHOMOB C LIEJIBIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOIIMECs B IPUPOe OMOCUHTETUUYECKUE TTYTH.



Knerounass mnxkenepus. MeToapl KyJIbTypbl KIETOK U TKAHEW PACTEHHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckas ruOpuauzanuss ¢W COMATHYECKUUN
sMOpuorene3. lcronp3oBaHue ramioujoB B CEJICKIUU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumein. HMcnonvzosanue MOHOKIOHAbHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PeKkoHCTpyKIus
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIUIAHTAUUU SJIEpP KIIETOK.
Texnonozuu 0300po8IeHus, KYTbMUBUpPO8AHUs U  MUKDOKIOHANbHO20
DA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIocTvKeHusT W IEepCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMHXKEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MTPOOIEMbI FTEHHON HHKEHEPUH.

Menunuackue 6uotexnonoruu. [loctrenomuas mudposas meaununa. [T1P-
JIMarHoCcTUKa. MeTa0oJIOMHBIN aHaiu3, TEHOUEHTPUYECKUH aHaiu3 mpoTeoma
YEJNOBEKA JJISI OLIEHKM COCTOSIHMS €ro 340poBbs. MCIOJb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OmoumxkeHepuss nns pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEAMLMHCKUX TEXHOJIOTWH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJOTUM TPEXMEPHOro OMONMPHUHTHHra U ckaddonaunara
JUISL pELLIEHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULIUHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbI0 00ecnedyeHuss KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyautenerr OPBU, ycranoBieHune MOJEKYJISPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHBIE
3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanumn

Tabauusl u cxemsl: «lcnonb3oBaHE MUKPOOPIaHU3MOB B MPOMBILIUIEHHOM
pOU3BOJCTBE», «KileTouHass nHKeHepus», «['eHHas HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne oObeKTOB OMOTEXHOIOTUM.

IIpakTueckas padora «llomyyeHrne MOJIOYHOKUCIBIX ITPOLYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIIas IPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apoxkneHue W pa3BUTHE IBOJIOLNMOHHBLIX NpPeEACTABJIEHUN B
OMoJIoOruu

OpomonnonHas Tteopus Y. JlapBuna. IIpeAmnochbUIKM  BO3HHKHOBEHUS
napsuHU3MAa. JKn3HbE ¥ HayyHas AesTenpHOCTh Y. JlapBuHa.

JIBrKyIre CUiIbl 3BONTIONMK BUIOB 110 Y. JlapBuHY (BBICOKAsI HHTCHCHBHOCTD
pPa3MHOXXCHHUST ~ OpPraHM3MOB, HACIICJICTBEHHAs W3MEHUYMBOCThH, OoOphOa 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuntetnueckor teopun dBoftonmu (CTD). HelTpanbHas
teopust sBomouuu. CoBpeMeHHas HBOMIOIMOHHAs  Ouonorusi. 3HayeHUe
ABOJIIOIIMOHHON T€OPUHU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMmoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. HapBun, C. C. UerBepukos, 1. . llImansraysen, x. Xonnein, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod mnpuponbl (mo K. JlunHero)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
NpUCTIOCOOJIeHn y pacTeHuid W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nytemectBus Y. JapBuna», «Haxoaku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJibTypHBIX (popm
KarmycThl», «[lopoasl JOMANTHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYIIUX CHJI SBOJIOLUANY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPHUH 3BOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLMSA U €€ pe3yJIbTATHI

[Tonynsiuusa Kak 3iaeMeHTapHasi equHuIa 3BoonMd. COBPEMEHHBIE METO/bI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonyisuuil. M3menenue
reHopoHJa TOMyJSIUUMU KaK 3JIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBIKYIIME CUJIBI) HBONIONUU. MYyTallMOHHBIN
npouecc. KomOunatuBHas W3MEHYMBOCTh. Jlpeiid TeHOB — ciyuyailHbIe
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajulesie B nomyasiuusx. O¢dexT
OCHOBATeNsA. Jpgpexkm Oymuvinounoco eopaviuwika. CHUMNCEHUE 2eHemUYecKo20
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexkma opetigha 2enos 6
bonvwux u  manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  MOMYJISIMA:
reorpaduyueckas (IpocTpaHCTBEHHAs), Orojgornyeckas (penpoayKTUBHAs).

EcrecTBeHHbII 0TOOp — HamnpaBisOmMi  (QakTtop 3BomonuU. DopMmel
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKA, CTAOWIM3UPYIOIIUMA,  Pa3pbIBAIOIINI
(mm3pyntuBHbIf). [lonoBoit oTOOp. BO3HMKHOBEHHE U HABOJIOIUS COIUATIBLHOTO
MTOBEJICHUS YKUBOTHBIX.

[IpucnocoOneHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE — MpuUCNOCOOJEHWUN y  opranmsMoB.  Apomopdo3bl U
uanoanantanuu. [lpumepsl npucnocoOaeHuil y opraHu3MoB: MOpGOJIOrHYEcKHe,
¢dbuznonornyeckre,  OMOXUMHYECKHUE,  MoBeAeHUeckue.  OTHOCUTEIBHOCTh
MPUCTIOCOOJIEHHOCTU OPTraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpodBotoK. M3omsauus — kiarodeBoil ¢akrop BujpooOpazoBanus. [lytu u
CIIoCcoObI BUJ1I000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),



CUMITATPUYECKOE (?KOJIOTHMYECKOE), «MTHOBEHHOE» (monumIonU3aIusl,
rubpuauzanus). JJIMTeTsHOCTh BOIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl (HOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons 3BONIOIMOHHONW OHWOJOrMM B pa3padOTKE HAay4YHBIX METOOB
COXpaHeHus: 6ruopazHooOpasusi. MUKPOIBOIIONUS U KOIBOIIOIHMS MMapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEW.

JleMmoHCcTpanumn

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTallMOHHAsT W3MEHUYHMBOCTHY, «llomynsanmronnas
CTpYKTypa BUAa», «Cxema MnposiBiIeHus 3akoHa Xapau—BaitnOepra», «/IBmwkymiue
CWJIBl ABOJIFOLIUN», «DKOJIOTMYECKass M30JUUsl MOMYJISALUNA CeBaHCKOM (openny,
«l'eorpadpuueckass M30JSAMMUS  JIMCTBEHHUIBI CHUOMPCKOW W JIMCTBEHHULIBI
naypckoiny, «[[omyasiiuOHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOTO O0TOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«nycrpuanbablii MenaHu3M», «JKuBble UCKomaeMbie», «I[IoKkpoBHUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue anantauun», «lIpucrnocoOIEHHOCTH OPraHU3MOB U €&
OTHOCUTENBHOCTBY, «Kputepuu Buma», «Bunpl-nBoiHukn», «CTpyKTypa BUAA B
npupozae», «CrnocoObl BuaooOpazoBanus», «l'eorpapuueckoe BUI00Opa3zoBaHUE
TPEX BUIOB JIAHJBIIICH», «DKOJIOrMUYECKOe BHUI000pa30BaHUE BUJOB CHHHUIDY,
«ITomumnousl pacteHuit», «KamycrHo-penednsii rTHOpuI.

O6opynoBaHue: repObapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHIl U
3Bepell C MpUMepaMH Pa3JIMUHBIX MPUCTOCOOTIEHUN, 4dydena MNTUI] U 3Bepeit
pasHbIX BHUJAOB, TrepOapuM pacTeHud ONM3KUX BHJIOB, 00pa30BaBLIMXCS
Pa3ITUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE H3MEHUHMBOCTH Yy 0COOEH OJHOrO
BUJIA».

JlaGopaTtopnasi  padora  «lIpucrmocoOiieHuss  OpraHU3MOB M HUX
OTHOCHUTEJbHAS 1[EJIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHUE BHIOB 110 MOP(HOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus u eé pe3yJibTaThl

Metonel H3yd4eHMST MaKpoOl3BOJOIMU. [laneoHToNmOrMYecKkne METO[bI
u3yueHus: HBomonuu. llepexonuble ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckue meronsl u3yudeHus sBomonuH. CpaBHEHHE (QIIOPHI U
(dayHpl MaTepukoB U OCTpoBOB. buoreorpaduyeckue obnactu 3emnn. Buabl-
SHAEMUKHU U PEITUKTHI.



OMOpPHUOIOrMYECKUEe U CPABHUTEIBHO-MOP()OIOrHUECKre METO/Ibl U3yUYeHUS
3BOIONMHU. ['eHeTHueckue MeXaHU3Mbl JBOJIOLMHM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPTaHBbI.
PyaumenTtapubsle  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKME  METOJAbl  HW3YYEHHUS  DBOJIOLUU.
['omonoruunsie TeHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTallUH U IBOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBHMiIa) SBOMIOIUU. [Ipunyun cmenvl QyHKyull.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas panuanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIH.

JleMmoHCcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. I'ekkens.

Tabnuubr 1 cxembl: «DUITOTEHETUUECKHUIN PNl JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedaney,  «Punuodurts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3emun», «/lpeii) KOHTHHEHTOBY,
«PenmukTely, «HadanpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTHYHbIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbhl YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIlpaBJIEHUS IBOIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJTFOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSHKM HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE sKU3HM HA 3emJie

Hay4unple THUMOTE3bl MPOUCXOXKICHUS >KM3HU Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHay4dHbie TpeCTaBICHUS O 3aPOXKIACHUHU KU3HU (KPEAlMOHU3M).
I'mnoTe3a NOCTOAHHOTO CaMO3apOKACHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOTHS.

OcHoBHbIE JTanbl HEOPraHUYECKOU JBOJIKOLUH. [InmanerapHas
(reonoruyeckasi) HBOJIOIMUS. XUMHUYECKas 3BOJIONMS. AOUOTeHHBIA CHUHTE3
opraHnyeckux BemiecTB U3 Heoprannueckux. Ompir C. Mumiepa u I'. Opmu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runoreza A. .
Omnapuna, TunoTe3a nepBuaHOro OyinboHa J[. XonneliHa, reHeTHYecKas TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «wmupa PHK» V. T'munGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HNctopus 3emmm m meroasl €€ wu3ydyeHus. lckomaemple OpraHudecKkue
octaTtkd. ['eoxponosmoruss u e€ Meronpl. OTHOCUTENbHAasE U aOCOJIIOTHAs
reoXpoHoJIorus. ['eoXpoHoIornuecKkast mKaaa: S0Hbl, 3Pbl, IEPUOIbI, STTOXU.



Hadvanbnbie sTanel opraHndeckod »BojrouuU. llosBieHne u 3BOIOIUA
NEPBBIX KIETOK. DBOMIOIUS MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTUIEHKM KaK aHaJIOr MEpPBbIX HAa 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl M 5yKapuOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHE
BUpycOB. [IpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATalbl ABOJIONMHU BBICIINX pacTeHuil. OCHOBHBIE apoMOp(dO3b
pacrenuid. Bpixox pacrenust Ha cymy. [losiBieHME CHOpPOBBIX pacCTEHUU H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHcxXoxaeHune NIBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLHMH KUBOTHOrO MHUpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. BeHpackast dayna. KemOpuiickuii B3phIB — TOSIBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoOBbIE KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuOuii u pentwiuid. [TpoucxoxieHrne MIEKOMUTAIOUIUX U
ntul. [lpuHnoun xmoyeBoro apomopgdosa. OcBoeHue O€ClO3BOHOYHBIMH U
[M03BOHOYHBIMH )KUBOTHBIMU CYUIU.

PazButne xu3HM Ha 3emMje MO 3paM U MepuojaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucThka KiumMata U
re0JIOTMYECKUX IpOLECCOB. llosiBIeHNE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHUE KPHU3UCHl mpouwioro. IIpuunHel u
CJIEICTBUS MAacCCOBBIX BbIMHUpaHHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobnema coxpaneHus 6uopazHoodpaszus Ha 3eMIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIUNB Kiaccudpukamu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTraHU3MOB.

JdemoHcTpanuu

IToptpersr: @. Pequ, JI. Cnammnannanw, JI. [Tactep, . 1. Meunukos, A. H.
Omnapumn, Ix. Xonaeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxeMbl: «Cxema onbita @. Penuy, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoKJIeHUsl Xu3Hm», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTanpl  HEOPraHWUYECKOW  3BOIOLMM»,  «['€oXpOoHOJOrmyeckas  mKanay,
«HadanpHble dTanbl OpraHUYecKon HBONIONUNY, «CxeMa o0pa3oBaHUS dyKapUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mnpuponb», «CTpoeHHe BUpPYCay,
«Apomopdo3bl  pactenuity, «PuHnopuTe», «OIHOKIETOYHBIE BOIOPOCIINY,
«MHnorokierounsie  Bogopocian», «Mxwm», «llanoporHukm», «lonoceMeHHbIE
pacteHusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdosbl KHUBOTHBIX», «lIpocTeitmme», «KumeunonosoctHbiey,
«IInockue YEPBUY, «YUIEHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuney», «Miekonuraromue», «Pa3Butue XU3HU B
apxenckou spey», «Pa3BuTue KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTne KU3HU B
KarHO30MCKOM 3pe», «COBpEMEHHAas CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pacTeHU Pa3IMYHBIX OTAEIOB, KOJUICKIIHH
HACEKOMBIX, BJIQXKHBIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WIJIOKOKHUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI] W 3BEpew,
KOJUICKIIMM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJSIKM OPraHHUYEeCKHX
OCTaTKOB OPraHU3MOB.

Bupryansnaa  sa0opatopHass padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOr0 CUHTE3a OPraHUYECKUX COSTUHEHUN B
NEPBUYHON aTMochepey.

JlaGopaTtopnasi paGora «/I3yyeHue M ONHCAaHUE MCKOMAEMbBIX OCTaTKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «l3ydeHne ocOOEHHOCTEW CTPOEHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4yeJJ0BeKa — AHTPONOIeHe3

Paznens! 1 3agaum anTponosoruu. MeToibl aHTPOTIOJIOTUH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHHHM YeJIOBEKa. Penurunosnbie
B033peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPUH.

Cxo0cTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUYECKOE MOJIOKECHUE YETIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHYECKHUE, (hHU310I0r0-OMOXUMHUYECKHE,
noBeeHYeckre. OTINYMs 4eJIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JIBrxymue cuiibl ((pakTopbl) aHTPOIIOTeHE3a: OMOJIOTMYECKUE, COIHANIbHBIE.
CooTHolIeHHnEe OMOTOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIEC CTaauu aHTpororeHe3a. PanHue uenmoBekooOpaszHbie 00€3bSIHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUBI — OOIINE PEAKU YETOBEKOOOPa3HbIX 00€3bsIH U
mro/ie. ABCTPaONUTEKU — JBYHOTHE MpEAKU JroJeh. YeloBeK yMelbli, MepBbie
V3TOTOBJICHUSA OpyAud Tpyaa. UeloBeK MpsIMOXOISIIUA U TIEPBBIM BBIXO JIFOACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  — oOmUNA  TPEAoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEIIOBEKA Pa3yMHOro. YeloBeK HEeaHAEPTaIbCKUU
Kak BHJ JIIOJIEM XOJOJHOTO KinMara. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YENIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tpenenamu AQpuku.
[TasieoreneTrka u NajeoOreHOMUKA.



DBOJIONUS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISITUSIX
yesioBeka. MyTanuoHHbIN mpouiecc U noiaumopdusm. [lomynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpdheKT ocHOBaTENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. lloHatue o pace. bonpmme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHas),  MOHIOJOWIHAS
(a3uaTcko-amepukaHckas). Bpems u myTu pacceiieHHs 4YeloBeKa IO IJIaHETe.
EnuHcrBO  yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[IpucnocoONIEeHHOCTh YENOBEKa K pa3HbIM YCIOBHUSM OKPY>KAOLIEH Cpenbl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOIOTHIO YETIOBEKA.

MexaucuMiinHapabple  MeToabl B (usnuecko  (OMOJIOTHYECKON)
AHTPOMOJIOTMHU.  OBOJIOLIMOHHAS ~ QHTPOIMOJOTHS U MaJ€OaHTPOMOJIOTHS
YEJIOBEUYECKUX MOMYJISIUA. bruoconuanbHble UCCIEAOBAaHUSA MPUPOJABI YEIIOBEKA.
HccnenoBanrie K03BOIOLMH OMOJIOTMYECKOT0 ¥ COLUAIBLHOTO B YEJIOBEKE.

JleMmoHCcTpanumn

[Toprpersr: Y. apBun, JI. JIuku, . . Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJbl aHTPOTIOJIOTUNY, «['0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT 4YeloBeKa M CKEJeT IIUMITaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «JIBHXKYIIIUE CUITBI aHTPOTIOTEHE3a», « IBOJIIOIIUOHHOE
IPEBO  4YEIOBEKa», «ABcTpasonurtek», «YemoBek  ymenslid», «YermoBek
npsAMOXOIAIIni», «/leHncoBckuiil yenoek» «Heannepranbupl», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Tanbl BOJIOLUHN YEIOBEKA», «Packl 4elIoBeKay.

OOopynoBaHue: MyJSDKHM  OKAMEHEJOCTEeH, MpEeAMETOB MaTepUaIbHOM
KyJbTYypbl TIPEAKOB 4YelOBEKa, penpoaykiuu (pororpadbum) kapTuH C
MU(DOIOTHYECKUMU U OUOJEHCKUMM CIO)K€TaMHM TPOUCXOXKJIEHUS YeJIOBEKa,
¢doTorpaduu Hax0I0K UCKOMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEINb
yepena 4YeJOoBE€Ka M 4epena IIMMIIaH3€, MOJENb KHCTH YEJIOBEKa U KUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKA.

Jlabopatopnass padGora «V3ydyeHne o0COOCHHOCTEN CTpOEHUsI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «3ydeHne 3KOJIOTMYECKUX aJanTalui YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPYKAKIIeH cpeaou

3apoxaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbsara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauun
sKoJ0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.



Metonpr 3kosoruu. IlosieBble HaOMIOIEHHA. DKCHEPUMEHTHI B 3KOJIOTHH:
OpUpoAHbIE W JabopaTopHble. MojenupoBaHue B 3KOJOTUH. MOHHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, pEerHOHAIBHBIN U TJI00aIbHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMW JUI1  YEJOBEKAa. OJKOJOTMYECKOE
MHMPOBO33PEHHUE KaK OCHOBA CBSI3€M 4YesoBedecTBa ¢ npupoaon. dopmupoBanue
AKOJIOTHYECKOMN KyJIbTYpPbl U 3KOJIOTMYECKON IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmuuper u cxembl: «Pasznensl skonorum», «MeTtonbl skogorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIENH CPEIBI».

JlabGopaTopHas padora «3yuenue METOJI0B JKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUSA

Dkonoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX naerctBus. Kiaccudukanus
AKOJIOTMYECKUX (DAKTOPOB: A0MOTHYECKUE, OMOTHUECKHUE, aHTpOIOreHHsie. O0ume
3aKOHOMEPHOCTH JEHCTBHUS 3KoJornueckux ¢akrtopoB. [Ipasmno muammyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢pakrtopel. CBeT Kak 3Kosnorudeckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpa HAa OPraHu3Mbl. DKOJOTHMUYECKHE TPYIIIIbI
pacTeHHI W JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTOnEPUOIU3M.

Temneparypa kak skosnorudeckuil (akrtop. JleiictBue TemmepaTypsl Ha
opranu3Mbl. [ToKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxunocts kak skonoruueckuil ¢akrop. I[lpucnocoOneHusi pacreHuid K
nojJiep>KaHu0 BogHOro Oananca. Knmaccudukanusi pacTeHUil MO OTHOILIEHHIO K
Bojie. [Ipucnoco0nenns )KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3[yIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs, BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3smMoB. [IpucnocoOneHuss OpraHu3mMoB K
’KW3HU B Pa3HBIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennsie Qopmbl opranm3moB. lloHsTHe o0 KuU3HEHHOUW (opme.
XKuznennsie GopmMbl pacTEHUM: JEPEBbs, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTpOEHUs U 00pa3a KU3HH.

buornyeckue (bakTopBhlI. Bunel OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHLUs, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalli3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJeOHmuecTBo). Herpoduueckue
B3auMojielicTBusl  (Tomuueckue,  (Gopudeckue, (pabpuyeckue).  3HaAUECHHE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
oOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUS.

JlemoHcTpanuu

Tabmuupbr u cxeMbl: «Dkojnornueckue (akTope», «CBETOBOM CHEKTPY,
«DKOJOTMYEeCKUE TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TermioKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenapl OOWTaHUS OpPraHU3MOBY», «bHOIOTHMYECKHE PUTMBDY,
«Kuznennole  Qopmel  pactenmity, «KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKocucTeMa MMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOro jecay, «llenu
nutanusy, «XuiHudectBoy, «llapasutusm», «Koukypenmus», «CuMOu03»,
«KommeHncanuszmy.

O6opynoBanue: repbapuud pacTeHWW U >KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHI, CBETOIIOOMBBIE, TEHEIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTCHUS, TepOAPUU U KOJUICKIINH TETUIOIOONBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduram, kcepoduram, mMe3opuram, KOMHATHbBIE
pacTeHUsl JAHHBIX TPYIIN, KOJUIEKIIMU KMBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM PACTEHUW ¥ IKUBOTHBIX, OOJIAAIOMUX YepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCJIOBHM >KM3HHU, TepOapuul u
KOJUICKIIMM PACTE€HUN U KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIJIEKIIMU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSIX.

JlaGopaTopHasi paGora «BBISBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnassi pa6ora «AHaTOMUYECKHEe OCOOCHHOCTH PACTCHHH W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IK0/10rusi BUAOB U NOIMYJIANH

OKOJIOTUYECKHE  XapaKTEPUCTUKU  TOMYJIALMH. [lonmymsimuss Kak
Oounonornyeckas cucreMma. Pob HEOTHOPOMHOCTH Cpelibl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEM OMOJIOTHH BUAOB B (DPOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TIOKa3aTeaud MOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pacTHasi M TOJIOBasl CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTb, MUT AU

DkoJiorudeckas cTpykrypa nomyssiuu. OlleHKa YUCICHHOCTH MOIYJISIUU.
JluHamuka MOMyJSINUUA W €€ peryiisanus. buoThyeckuil moTeHUUan MOMYJISIUY.
MopenupoBaHue JUHaAMUKU NOMyJsiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCIEHHOCTH MOMYJSLUUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUYECKHE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKonormyeckoil Huimie Buaa. MecrtooOutanue. MHoromepHas
Mozenb skoimormyeckon Humm Jxk.M. Xatumncona. Pa3smepsl skonornueckou
Huiy. [loTeHnnanbpHas U pealn30BaHHas HUIIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M UX JKU3HCHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEAEHUS W MUrpalui >KUBOTHBIX. buojornueckue
WHBAa3UM YyKEPOJHBIX BUJIOB.

JleMmoHCcTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKH TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  momyysiiun», «Bo3pacTHble  mupamMuibl
nonyysiun», «CKOPOCTh — 3acelieHusi IMOBEPXHOCTH  3eMJIM  Pa3iIuyHbIMU
opranuzMamMmny, «Mojeinb 3xkosiorndeckor Hummu [[x. M. XatunHconay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHHH K
PACCETICHUION.

Tema 9. Jkosnorust coodmecTB. IKOIOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3M MEXKIy
OpraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucrema (A. Jx. TeHncnu). DyHKIHUOHABHbBIC
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enum M ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOcHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHoOBHbIE  TIOKa3aTelau  dKocucTteMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHUE MUPAMU/IBI UKCesl, OMOMACChl U SHEPTHH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpapnenHsie 3aKOHOMEpPHBIE CMEHBI COO00IIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W MX MPUYUHBL. AHTpPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. Kimnmakchnoe cooOmiectBo. buopaznooOpasue U moJiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTHU COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocucmemvl Mopeu u
OKeaHos8. IKocucmemvl MYHOP, 1eCo8, cmenell, nyCmbitb.

AHTpPOINIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmnuwns
MEXy aHTPOTIOTEHHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposckas
dbnopa u dayna. CuHaHTpomu3alusi Tropojckoi ¢ayHbel. buonornueckoe u
XO03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTeMax. Ponb Kackaonoco sgghekma u 6udos-30upukamopos (Kirouesvix
61008) 6 hyHKYuoHUposanuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOMYUBOCTh OPraHU3MOB, IOMYJISUUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanusmol 8030elicmaus 3a2pA3HeHUl  PA3HbIX MUnos Ha
CyOOp2aHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbL ~ IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  BO30€UCMBUSL.
MeTomo10THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHCTEM.

JlemoHcTpanuu
IToptper: A. JIx. Tencnu.
Tabmumer  u cxembl:  «CTpykTypa  OWoIlleHO3a»,  «DKocHUCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbBIE
IpYIIbl OPTAaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKas MUPAMUJIA YHCEID»,
«JKonoruyeckas nupamusia OMOMacchl», «IKOJOTUYECKAs] MUpamMuia SHEPTUn»,
«O0pazoBanue 6osotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jeca MMOcie
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BelmIECTB M MOTOK
SHEPrUU B arpoleHo3ey, «[IpumMepsl ypOboskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTHIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUYM KaK MOJIEThb
KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3yueHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYpPCcHs «IKCKYpCHsS B TUIIWYHBIA OMOTEOI1IeHO03 (B AyOpaBy, Oepe3HsK,
€JIbHUK, HA CYXO/I0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JIO0TO)».

IKCKYpcusi «DKCKYpCUsS B arpodKOCHUCTeMy (Ha TMOJ€ WM B TEIIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buochepa — obmiermnanerapHass oOojiouka 3eMIIM, TI€ CYIIECTBYET WIH
CyllecTBOBaja u3Hb. PazBuTue npejacrarieHuid o ouocdepe B Tpygax J. 3rocca.



VYuenune B. U. Bepuanckoro o 6umochepe. Obaactu 6uocdepsl u e€ coctas. KuBoe
BelecTBO Ouocdepsl U ero PyHKIIHUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocdepbl. OcobeHHOCTH Onocdepsl Kak
rJ1I00aJIbHOM 3KOCcUCTEMBI. JMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE ITUKIIBI (YIiieposia, a30Ta). PUTMUYHOCTD SIBICHHIMA
B Ouocdepe.

3oHanbHOCTE Ouocdeprl. [lonarue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIIAHHbIC U IIIMPOKOJIUCTBEHHBIE JI€Ca, CTEH, CAaBAHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBII
MUpP OMOMOB CYIIIH.

Crpyktypa 1 QyHKIIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANA U
onochepHbIX PyHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuier u cxembl: «['eochepnr 3emnn», «KpyroBopor azora B MPUPOAEH,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KucCIOpoja B MPUPOIE»,
«KpyroBopoT BoabI B mpupojsie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emam», «Tynapay, «Taliray, «Cmemannasiii jecy, «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilyctbiasay, « Tponnueckuil gecy.

O6opynoBaHue: repOapuu pacTEHUN pPa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. Yest0Bek M OKpy:Ka0OIIAs Cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX MNpuuuHbl. Bo3zgeiicTBue uenmoBeka Ha
ouocdepy. 3arpssHeHue BO3AYyHIHON cpenbl. OxpaHa BoO3ayXa. 3arps3HEHHE
BOJHOUW cpeapl. OxpaHa BOJAHBIX pecypcoB. Pa3zpymenne mnousbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHune kiumara.

AHTpPOIIOT€HHOE BO3CHCTBUE HAa PACTUTENBHBIA M >KMBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO W JKMBOTHOTO MHUpa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPUPOJIBI.
Kpacusie xHuru. Oco0o oxpansemble mpupojansie Ttepputopun (OOIIT).
Bboranndeckure caibl U 300J10TUYECKUE TTAPKH.

OCHOBHBIE TPHUHIIMIBI YCTOMYUBOTO PA3BUTHS UYETOBEYECTBA W IMPHUPOIBI.
PanimonanpHO€  TPUPOJONOJIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpazust 3eminu. OOIIHE 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowjue 00CmMyn K
uHgopmayuu no  CcOCMoAHUI0 OMOENbHLIX U008 U dkocucmem. (OcHOBbI



IKOpeadunumayuy IKOCUCmem u cnocobos 0O0pbObl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpyryusa mopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuupr W cxembl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpszHenue 1ouBb», «llapHukoBeiii  3ddexT», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPUNY, «MOAEIN YIPABISIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OxXpaHsSEMbIX PACTEHHM W KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
0oOyJaromuMHUCs TPOrpaMM CpeaHero oOImiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMBbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIONINE COCTABISIONIME: OCO3HAHME OOYYaIOIMMUCS POCCHICKON
IPAXKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEKIACHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX TICHHOCTEH WM WMCTOPHUYECKUX TPAIUIUN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YUAIOIINUXCS PYKOBOJICTBOBATHCA B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNpPaABOCO3HAHUS  DKOJIOTHYECKOU
KYJIbTYPbl, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMUCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUJIaMU U HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT TIpoOlleccaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMK JIMYHOCTH, NATPUOTHU3MA U
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPyJa U CTApIIEMY IMOKOJICHUIO,
B3aMMHOTO YB)KCHHUS, OCPEKHOTO OTHONICHHS K KyJIbTypHOMY HACIEAUIO0 M
TpaAULMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYXarolIen cpene.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUSA YueOHOro mpeamera «buomaorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEH TMO3UIIMECH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OMbITA W OMbITA ACATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIILHOU ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMK 00YYAIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOrO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KCHHE
3aKOHAa M MPaBOMNOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESITEIBbHOCTH MIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBINOJIHEHHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMATIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPHKAHUS;

TOTOBHOCTh K TyMaHUTApPHOUN U BOJOHTEPCKOM AESATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU IPa)XIaHCKON UJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXXEHUS K CBOEMY HApoJy, YYBCTBa OTBETCTBEHHOCTH IEpen
Ponunou, ropmoctu 3a cBoW Kpad, cBOW PoauHy, CBOM S3BIK M KYyJIbTYDY,
IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOIHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHXEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAaHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTRA;

uaeiiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIy’)K€HUIO M 3amurte (OtedecTsa,
OTBETCTBEHHOCThH 3a €r0 CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOIO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYyAyIIErO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS JKUBOM NPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHHE
IPOSIBISATH KAUECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnutTanusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0J1ArONOJIYyYHs:

MOHMMAHWE W peaju3anus 370pOBOTO U 0Oe30macHoro oOpas3a >KU3HH
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJI U HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH TMPAaBUJI HWHIUMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUEK (YyMOTpeOneHus
aJIKOT0Jisl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOJII00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKONM W COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO AESTEIbHOCTB;

HMHTEpeC K pa3iMuHbIM cepam mpodeccHoHaTbHON AEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccun | Pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O W CcaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYe€CKOTr0 BOCIIUTAHUSA:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TPHUPOJAE KaK HCTOYHHKY
KW3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHS HKOJOTUYECKOM KyJIbTYphl: MPUOOPETEHHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TOCJIEACTBUN ISt
OKPYIKaIOIIEH CPEbI;

OCO3HaHHME TJI00aJBbHOTO XapakTepa KOJIOTMUECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHHWST W YyMEHHUS TIPU PEIICHUH TMpPoOJieM, CBSI3aHHBIX C PAIMOHAJIHHBIM
NPUPOAOIIONIBb30BaHUEM  (COOJNIIOICHHE  MPaBWJI  TOBEIEHUSA B MPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX BpEd  OKPYKarOIIEH
NPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJIArOMPUSTHBIE KOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS, YIKOJIOTMYECKON KYJIbTYpHI,
OIbITa JEeSTENbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM NEATEIbHOCTH SKOJIOTHUYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KYJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHHUE S3BIKOBOM M YHUTATEIIBCKOM KYJIBTYpPbl KakK CpEICTBa
B3aMMOJICUCTBUS MEX/1Y JIIOAbMU U MIO3HAHUS MUPA;

MOHMMaHUe crnenudUKd OHOJIOTMM KaK HayKH, OCO3HAaHUSI €€ poJiu B
(GOpMUPOBAHUN PAIMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYXKarolleM MHpE KaKk O €JUHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEHM M pEIIeHUH NpodsieM
COXpaHEHUs! TPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOM LMBHIM3ALIUU:
o0ecrieyeHuss HOBOTO YpPOBHS Pa3BUTHUSA MEIULIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHble  MpOOJEMBbl  pPa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEeH BBIX0J1a U3 INI00ANBHBIX IKOJIOTHYECKUX MPOOIEM U
o0ecrieyeHusi  Mepexoja K  YCTOMUYMBOMY  pa3BUTHIO,  pallOHAJIbHOMY
UCMOJIb30BAaHUIO HPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OHOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUS] OOIIEeW KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW I'PaMOTHOCTH oOyuaromuxcs, GopMUpyeMoit
MIpU U3y4YEeHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJNIy4aeMble 3HAaHUSA JUIs aHaIW3a M
OOBSICHEHMSI SIBICHUM OKpPYXKarOIIero MUpa U MPOUCXOASIINX B HEM MU3MEHEHU,
yMEHHUE JenaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAay4yHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 OJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUA IS
peleHus npoOJieM B PeasIbHBIX )KU3HEHHBIX CUTYAlMSX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HaHMM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble I  (OPMUPOBAHUS MHUPOBO33PEHHS OOyHArOUIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa H CHenuPUKy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SIBJIEHUE, MPOIlecc,
cUCTeMa, Hay4HbIH (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
WCCIeIOBaHNe,  HAOMIONCHHWE, W3MEpPEHUE, OKCIEPUMEHT W JpYTrHue);
YHUBEpCaJIbHbIC YyueOHBbIC JEWCTBUS (MO3HABATENbHbIE, KOMMYHHUKATHUBHBIC,

PEryJIATUBHBIE), obecrieunBaroIIne dbopmupoBaHue (bYHKITMOHATBHOM
IPaMOTHOCTH ¥  COITMAIBHONW KOMICTCHIIMM OOYYaromIuXcs; CIOCOOHOCTH
oOyJaronmxcs WCITIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC Yy4ueOHBbIC JCHCTBHS B
MIO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynbrate wu3yueHus OHMOJIOTMM Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanus y oOywatomerocs OyayT chOpPMHpPOBAaHBI TO3HABATEILHBIC
YHUBEpPCAIbHbIC YUeOHbIC JCHCTBHSA, KOMMYHHKATUBHBIC YHUBEPCAIbHbBIC YICOHBIC
JICUCTBUS, PETYJISATUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBbIE JCHCTBHS, COBMECTHAas
eI TSIIEHOCTb.

MeranpenMeTHbie pe3ysibTaTbl OCBOCHHS MPOTPAMMbl CpPEIHETO OOIIEero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

Ogjaaaenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHBIMH
JeHCTBUSIMM:

1) 6a3oBbI€ JIOTHYECKHE 1eHCTBHUS:

caMOCTOSITeTbHO  (OopMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanmza, cuHTE3a, CpaBHEHUS, KiIacCUpUKAIINKI, 0000IIEHNS), PAaCKPHIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTEepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH TIOHATHUSIMH);

OTpEeNeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMHU LICJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JJIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU TIPUPOJBI;

CTPOUTH JIOTMUECKUE PaCCyXICeHUS (MHAYKTUBHbBIC, JENyKTHUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

PUMEHSTh CXEMHO-MO/ICILHBIC cpencTBa INIE: MPE/ICTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml U OTHOIICHHWI B M3ydyaeMbIX OMOJOTMUECKUX OOBEKTAX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTAH PEIICHUS NPOoOJIeMbl C YYETOM aHaIM3a MMEOUIUXCS
MaTepHabHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKU MOCIEICTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HCCIe0BATEIbCKUE TeHCTBHS:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U TPOESKTHOU JI€ATETbHOCTH,
HaBBIKAMM  pa3peuieHuss NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOA0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pa3IMYHbIX METOJIOB O3HAHUS;

MCIIOJIb30BaTh Pa3IMYHbIE BUbI JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETAlHH, MNPEeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX M COLUAIBHBIX TPOEKTOB;

(GopMHpOBaTh HAYUYHBIM TUI MBIIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYJIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh I[IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIEeHUs, HaXOAUTh APTYMEHThl IJis JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PELICHHsS 3aJaud  pe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LIEJIEHANPABICHHBIA [OUCK IEPEHOCAa CPEIACTB M CIOCOOOB
JeMCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

YMETh TMEPEHOCUTHh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHUYECKYIO OOJacTH
KU3HENIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBbIE WJIEU, MPEAJaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTePHATUBHBIE PELICHUS.

3) paGora ¢ uHpopManMen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAINH (TeKCTe Y4eOHOTOo
nocobus, Hay4yHO-NOIYJSPHOW JuUTepaType, OHOJIOIMYECKUX CJIOBapsX M
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHeTe), aHanM3upoBaTh



HH()OPMAITUIO PA3THYHBIX BUJOB U ()OPM TIPEICTABICHUS, KPUTHIECKU OIIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJIBI MPU TIOUCKE |
otbope Ouosornueckoi MHpOpMalnK, HEOOXOAUMOM ISl BHIMOJIHEHUSI YUEOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJbTYPYy aKTHBHOTO HCITOJIB30BAHUS Pa3INYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  GOpMYy  TPEACTABICHUS
Oounosioruyeckor uHGpopmaruu (Cxembl, rpaduKu, IuarpaMMbl, TaOJHIIbI, PUCYHKH
H Jpyroe);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
Ononornyeckor HHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUe 3HaKW U CUMBOJBI, (HOpPMYJbl, ab0OpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJ€Th  HaBBIKAMH  pAacloO3HaBaHWSA W  3aUTHl  WHQOpMmaIuw,
MH(GOPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIHHO BBITIOJHEHUS IpeiaraeMoi
3a/lay, YIYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yIaCTHUKOB
JIMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIIEHHUs, IMOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IPEINOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(IUKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CIIOCOOAMH OOIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaAMEPEeHUs JIPYTUX JIOJEH, MPOSIBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYITOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA,;



IPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ W KAXKIOTO YYaCTHUKA KOMaHAbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHHBaTh HJIEW C TMO3ULHUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszaumus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOOJIeM M HX
pEIIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOIICHHIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NI€ATEIBHOCTD, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/ladyu B 00pa3oBaTeIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pEIIEeHUs N[pobiieMbl €  Y4ETOM
MUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOIO IMpeaMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HBIX O00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TIO3HABATEJIbHOM  peQuieKCMW  Kak  OCO3HaHHUS
COBEpILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJbTaTOB H
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe(IIEKCUU JUIsl OLIEHKHW CHUTyalud, BbIOOpa
BEPHOT'0 PELICHUS;

yMETh OLICHUBATh PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU AHAIU3E pPE3YJIbTAaTOB
NESATENBHOCTH;

3) npuHsATHE ce0s U APYTUX:

MIPUHUMATh Ce0sl, MIOHUMasi CBOU HEJJOCTATKU U JTOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTMX I[IPU AaHAJIU3E pPE3YJIbTAaTOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YeOHOro mpeamera
«buonorusiy Ha yrayOJa€HHOM YpOBHE OPHEHTHUPOBAHbI Ha OOEcHedYeHHe
npodunbHOro  oO0yuyeHust — oOywaromuxcs  Ouonmornd. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMHN U MPeoOpa3oBaHUIO0 3HAHWM, BUIBI ACSATEIBHOCTU IO
MOJTYYE€HHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHBIX XU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynbTaThl MPEACTABIEHBI MO
roJaM U3y4eHUs.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
NO3HAHWU  3aKOHOB TPHUPOABI U  PEHICHHMH  NpoOJieM  palMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYECKMX 3HAaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarome OHOJIOTHYECKUE TEPMHHBI U TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTabodu3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U PA3BUTHE), OMOJOTHYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), ydyenus (H. WM. BaBwimoBa — o 1meHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKJACHHUS  KYyJIbTYpHBIX  pacTeHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHUS, PACIICIUICHUS, YUCTOTHl T'aMeT,
HE3aBUCUMOrO HacienoBaHuss 1. Menzaens, TOMOJIOTUYECKUX PSAIOB B
HACJIECTBEHHON M3MEHYMBOCTH H. . Bagsumoga), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOJI0/IeHHUE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHU#, >XUBOTHBIX, YEJIOBEKAa, TMPOIECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIOLIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: 0OMeHa BElIeCTB (METadoJIM3M), MPEBpAIeHUs] YHEPTUU, OPOXKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMEeTOTreHe3a, IMOpHUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHIUBUAYaJIbHOIO  pa3BUTHs ~ opraHu3mMa  (OHTOTEHE3a),
B3aMMO/JICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpraHOWJAMHU KIETKA H HX
GYHKIUSME, CTPOEHHEM KJIETOK pa3HBIX TKaHe W uX (QYHKUUAMHU, MEXKITY
OpraHaMd U CHCTEMaM{ OpraHOB y pAacTeHMi, >KMBOTHBIX M YEJIOBEKa U UX
GyHKIMUSIMHU, MEXIY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3TaraMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIMKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHANIBHOTO Pa3BUTHS, T'€HOTUIOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(dakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBISITH OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JUIS JOKa3aTelbCTBA POJACTBA OPIaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHE periaTh OMOIOTUYECKUE 3a]a4H, BBISBISTH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXKIY UCCIIEyeMbIMU OMOIOTMYECKUMU MIPOIIECCAaMU U SIBIICHUSIMU, J€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHUHU MOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINONHATh JA0OpPATOPHBIE U NPAKTUYECKHUE PadOThI, COONIIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIupys Lejdb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U JAeNIaTh BHIBOJbL;

YMEHHE Y4YacTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATh  MOJIYYEHHbIE  pe3ylbTaThl HA  YYEHHUECKUX

KOH(EepEeHITUSX;
yMEHHE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmacth  OWONOTMM W MEIWIMHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUTOZIOTBOPEHHE, HAMPABICHHOE H3MEHEHHE Te€HOMa M CO3J[aHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccruoHambHOM
JESTENBHOCTA B 00JIACTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3CTBa, MUILEBOM MPOMBIIIJIEHHOCTH, YIrayOJsTh MO3HABATEIbHBIN
MHTEpEC, HAIIPaBJIEHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH MpOQeccuu u
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpraHM3alMsIX CpPETHEro
npo(deccOHaIBLHOTO U BRICILIET0 00pa30BaHUsl.

[IpeameTHble pe3ysbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (HDOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, B IO3HAHWU 3aKOHOB MPHUPOJABI M PEIICHUH HKOJIOTHYECKUX
npoOJeM YelnoBEeYecTBa, a TakKe B PEHIEHMH BONPOCOB PalMOHAIBHOTO
PUPOIOTIOIB30BaHUs, U B (DOPMUPOBAHUM LIEHHOCTHOI'O OTHOUIEHMSI K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OUOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHUE BIAJIETh CUCTEMOM OHOJOTMYECKHX 3HAHUM, KOTOpas BKJIKOYAET
ONpeAeNeHUs] U TOHMMAaHHE CYUIHOCTHM OCHOBOIIOJIAraloMMX OHOJIOTHYECKUX
TEPMUHOB W TOHATHM (BHUI, IKOCHUCTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPUHU
(aBommononHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs 3BOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX W HamnpaBlIeHUsX 3Boionuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus k. Xapau u B. BaiinOGepra,
3apoabiieBoro cxoacrea K. M. boapa), npaBuna (Munumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuJIbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAaMHM  HAy4YHOrOo  IO3HaHWUS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSX YKUBBIX 00BEKTOB M 3KOCHCTEM
(omucanue, u3MepeHue, HaOMIoJeHHe, HPKCIEPUMEHT), CIIOCOOaMH BBISBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHHI B PUPOJIE;

YMEHHE BBIJIEISATh CYUIECTBEHHbIE MPHU3HAKU: BHJIOB, OMOI€OLEHO30B,
HPKOCUCTEM M Ouochepbl, CTAOMIU3UPYIOIIETO, ABIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJITONaTPUYECKOro U CUMITIaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYLIUX CHJI SBOJIOLMU HA TEHO(OH] MOy,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMs, YepeloBaHus HalpaBiIeHUI
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXIY TMpOIECCaMU 3BOJIOLUH,
IBUKYIIMUMH CHUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMM Pa3JIMYHBIX JKOCUCTEM M
MPUCTIOCOOTCHUSIMA K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENbHBIE  TPU3HAKK  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpelie OOMTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€li  OpraHM3MOB B  COOOIIECTBaXx,
aHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JUIsl TOKA3aTENbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHUs, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHs] MHOrooOpasust BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MIPUPOIBI M YEIOBEYECTBA,

yYMEHHE peraTh OMOIIOTUYECKUE 3aJa4H, BBISBISATH TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEyeMbIMU OMOJIOrMYECKUMU MTPOLIECCaMU U SIBIICHUSIMU, J€TIaTh
BBIBO/IbI K IPOrHO3bI HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PaldOThI, COONIOAATH
MpaBuiia pu padoTe ¢ yueOHBIM U J1aOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTb TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMyIupys Leidb HUCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yNbTaThl U ACNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4YEOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
HKOJIOTUHM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  IOJYYEHHbIE  PE3yJbTaTbl HAa  YYEHHYECKHUX
KOH(epeHuusx;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HHU, YETOBEKa
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOco0ax MpeIoTBPAILECHUS
r100aIbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccruoHanbHON
AESITENFHOCTU B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAONOI30BaHNS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBa, IMHUIIEBOM
IPOMBILUIEHHOCTH, YIJIyOJsATh I103HABaTElIbHBbIA MHTEPEC, HANpPaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun ©  MPOJOJDKEHHUE
OMOJOrMYecKoro oOpa3oBaHUsl B OpPraHU3alUsaX CPEIHEro MPO(PECCHOHAIBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOH
HbIe
Ne | HaummenoBanme (undposbI
IIpakTH4yec
n/ pa3aesioB U TeM e)
Bcero . KHe
1 NporpamMmmMal BocnuTaTeabLHBIIH MOTEHIINA o0pa3oBart
padoThI
eJIbHbIEe
pecypcbl
— YCTaHOBJICHUE JOBEPHUTEIbHBIX OTHOMICHHH MEXIY YUHUTEIEM
00y4aroIUMUCs, CIHOCOOCTBYIOIIUX TO3UTHBHOMY BOCHPUSTHUIO
oOyJarormuMucs TpeOOBaHU U MPOCHO YIUTEIIS, TIPUBJICUYCHUIO UX
buosorus kak Hayka 1 YHarom P - P y » 1P
BHHUMaHUs K 00CYy»XJTaeMoil Ha ypoke MH(pOpMaIiy, aKTUBH3AINH
MX TTO3HABATEIILHOU JICSITCIIHHOCTH;
JKuBble cuctembl 1 X 5
M3y4YeHUe
buonorus knetku 2 0.5
— IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM PabOTHI C
00yYarOIMMHUCS: MHTEJUIEKTYaIbHBIX 1 CTUMYVYIINPYIOIINX
Xumudeckas yHamom Y P, Y ij .
10 MO3HABaTENbHYI0 MOTHBALIMIO OOYUYAIOIINXCsl; TPYNIOBOM paboThl Min 1
OpraHu3alus KJIEeTKU .
paboTH B Tapax, KOTOPBIC yUaT 00yJarommXcsl KOMaHIHOW paboTe u
BBaHMOHeﬁCTBHm C ApyruMu O6y‘laIOH_II/IMI/IC$I;
CrtpoeHue u PyHKITUH g )
KJIETKH
OOMeH BelecTB 1
MpEBpAILICHUE 9 1

OHECPI'UU B KIICTKE




Hacnencrsennas
uHopmarus u

— moOyxJaeHue  oOydaromuxcsi  coOmogaTh Ha  ypOKe
OOMICTIPUHATBIC HOPMBI TIOBEJCHUS, TpaBuUia OOIICHUS CO
CTapiuMH (TIEAarorHuYeCKUMH paOOTHUKAMH) M CBEPCTHUKAMHU

7 R 9 . 0.5
peanu3anus e€ B (oOyJarommmucsi), MNPUHLUINBI  y4eOHOW  AUCIHUIUIMHBI U
KIIETKE caMoOpraHHu3aIuy;
JKu3HEeHHBIN UK
8 6 1
KIIETKU
Crpoenne u QyHKITUU
9 P by 17 1.5
OpraHu3MOB
PazmuoO)keHue u
10 8 1.5
pa3BUTHE OPraHU3MOB
— MPUBJICYCHNE BHUMAHUS 00yUaIOIUXCs K [IGHHOCTHOMY aCIIeKTy
IeHeTHKa — HayKa O M3y4aeMbIX Ha YypOKax SBJIEHWUH, OpraHu3anus ux paboThl ¢
MoJIy4yaeMo Ha K WaIbHO 3HAYUMOM HWHpoOpMaIuen —
HACJIEICTBEHHOCTH U OJIyHaeMo ypoke con 03 0 (bopmarue
11 2 WHULIUAPOBAHUE €€ 00CYXICHUS, BHICKA3bIBAHUS O0YJArOIIMUCS 0.5
W3MEHYUBOCTH .
CBOCTO MHEHHMS IO €€ TOBOAY, BBIPaOOTKH CBOETO K Hel
OpraHusMoB OTHOILECHUS;
—  noOyxneHue  oOydarolMxcsi  coONoJaTb  Ha  ypoOKe
OOIIENMPUHATEIE HOPMBI TOBEJACHUS, TMpaBUja OOIIEHUS CO
12 3aKOHOMEPHOCTH 10 CTapimMH (TeJarorHuyecKUMu pabOTHUKAMU) U CBEPCTHUKAMH 1
HACJIEACTBEHHOCTH (oOydJarommMucs), TNPUHIMNBI  y9eOHOW  AWCIUIUIMHBI U
caMOOpraHu3alluy;
3aKOHOMEPHOCTHU
13 P 6 1
W3MEHYUBOCTH
— moOyxzaeHue  oOydaromuxcsi  coOmogaTh Ha  ypoOKe
OOIICTPUHATBIE HOPMBI TOBEJEHUS, TMpaBuia OOIIEHUS CO
14 I'enetnka yenoBeka 3 terp P A - 1P » 0.5

CTapmuMH (TI€IarorTHYeCKUMH paOOTHUKAMHU) W CBEPCTHUKAMU
(oOyyaronmuMucs), TPUHIUOBL  y4eOHOW  JAWCHUIUIMHBI |




caMOOpTraHU3alllH;
Cenexuusa
15 4 1
OpraHU3MOB
— YCTaHOBJICHUE JOBEPHUTEIbHBIX OTHOIICHUM MEXKIY YUUTEIEM H
BHOTEXHONOIHS 1 00y4arolUMUCs, CHOCOOCTBYIOIIUX MO3UTHBHOMY BOCHPUSATHIO
o0yUarommuMucsa TpeOOBaHUN U IPOCHO YUUTEN S, IIPUBJICUEHUIO UX
16 CUHTETHUYECKAS 4 y m P N P y - P
5 BHHUMaHUs K 00Cy»XJ1aeMoil Ha ypoke MH(pOpMaIiK, aKTUBHU3AINH
HOJIOTH3 X MO3HaBaTEIbHOM IeSITEILHOCTH,
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO
102 0 13

YACOB I10 ITPOTPAMME




11 KIIACC

KoanyecTBo yacos JIEKTPOH
HbIE
Ne M dpoBbI
HaumenoBanue pa3ieiioB u IpakrTu (pp
n/ Be e)
TEM NMPOrpaMmabl . yeckKkue
| ero | BocnurareJbHBI MOTEHIMA o0pa3oBart
padoThI
eJIbHbIe
pecypcsl
— YCTaHOBJICHHE JOBEPUTEIHHBIX OTHOIICHUN MEXIY YIUTEIEM
u o0yJaromumucs, CHOCOOCTBYIOLINX MO3UTUBHOMY
3apoxx/IeHHe U pa3BUTHE BOCHPUATHIO O0yUaroUMMHCs TpeOOBaHUM U MPOChO yduTens,
HBOJIIOIIMOHHBIX MPEICTAaBICHUN 4 | npuBNeYEHHI0O WX BHHUMaHUS K OOCYXKIaeMoW Ha ypoke
B OUOJIOTUH nHdopmaruu, AKTUBHU3ALUN 170'¢ MMO3HABATEIIbHON
NeSITENbHOCTH;
MukposBosronus 1 eé 14 5
pe3ynbTaThl
MakposBosronus 1 e€ 6
pe3yJIbTaThl
— MPUMEHEHNE Ha YPOKE HMHTEPAKTUBHBIX ()OPM PabOTHI C
00yUaOIMIUMHUCS: HHTEIUICKTYaIbHbBIX UTDP, CTUMYJIHPYIOLIHNX
[IpoucxoxneHne u pa3BUTHE YHAMoM 4 P, Y pyu B
15 MO3HABATEIbHYI0 MOTUBALIMIO O0YYAIONIMXCS; TPYIIOBOM pabOTHI 1.5
JKU3HM Ha 3emMie .
WM pabOTHI B Tapax, KOTOPBIE y4aT 00yqaronMXcsi KOMaHIHON
paboTe 1 B3aUMOJIEHCTBHIO C IPYTHMH 00yYarOIUMUCS;
[IpoucxoxaeHue yenoBeka — 10 1
AHTPOIIOT€HE3
DKOJIOrusi — HayKa o
B3aMMOOTHOIIIECHUSIX 3 0.5

OpraHU3MOB U




HA/IOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenou

— moOyxaeHue oOydaroumxcst CoOJI0JaTh Ha  ypOKe
OOIIENpPUHATEIE HOPMBI MOBEJICHMS, IpaBHUia OOIIEHHUS CO
CTapIIMMH (II€AArorn4ecKUuMU pabOTHUKAMU) U CBEPCTHUKAMU

7 Opranusmel U cpea oOUTaHus 9 . 1.5
(oOyuaromuMucs), MNPUHIMIBI Y4eOHOW JAUCHUIUIMHBI U
CaMOOpTaHU3AIHH;
8 DKOJI0TUs BUAOB U NOMYJISALUN 9 0.5
DKouorust CooOIIeCTB.
9 12 0.5
DKOJOTUYECKHE CUCTEMBI
— TMpUBJICYCHHE BHUMAHHS OOYYaIOUIMXCA K IEHHOCTHOMY
aCTEeKTy M3y4aeMbIX Ha YpOKaX SIBJICHWUH, OpraHHM3amus WX
aboThl C TMoJlydaeMoill Ha OKE COIMAIIbHO 3HAYUMOIl
buocdepa — rmobanpHas P oLy yp 1
10 6 | mapopmanumeit —  UHUOMHPOBAHHE €€  OOCYKICHHA,
9KOCUCTEMA
BBICKA3bIBaHUS O0YUYAIOLIMMUCS CBOETO MHEHHS I10 €€ MOBOY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;
11 YenoBek U OKpy:Karolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 10 75
I[MPOT'PAMME 2 '







