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HOACHUTEJBbHASA 3AIINCKA

IIpu paszpaboTke mHporpaMMbl NO OHOJIOTUM TEOPETUYECKYI0 OCHOBY Il OMNpPEICTICHHS
MOJIXO0A0B K (opMupoBaHHIO coaep)kaHus ydeOHoro mpeamera «bBHOJOTHS»  COCTaBHIM:
KoHHentyaiapHple nonokeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNeH, COJepiKaHus,
pe3yiabTaToB 00y4YeHUsI U TpeOOBAaHUU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJOXKEHUS 00 OOIIMX
HEeNAX W MPUHIUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoii @enepanum, a Takke MOJIOKEHUS O crienuduke OUonorun, e€ 3HaYCHUH B
MO3HAHUU XUBOW TMPHPOJBI M OOECIIEYCHUH CYIIECTBOBAaHUS YeloBeueckoro obmiectBa. CoriiacHoO
HA3BaHHBIM MOJIOKEHHUSM, OIPENEICHbl OCHOBHBIE (DYHKIMM NPOTPaMMBbl 1O OHOIOTUH U €&
CTPYKTYpa.

[IporpamMma 1o OwojOrHMM AaéT TMPEICTaBICHHE O IeisiXx, 00 oOmel crparernu OO0ydeHWS,
BOCIIUTAHMS W Pa3BUTHS OOYUaIOUIMXCS CpelcTBaMH yueOHOro mpeamera «buonorusy», omnpenenser
00s13aTeNIbHOE MPEIMETHOE COJIEPXKAHHUE, €r0 CTPYKTYpY, paclpelelieHHe IO pasjeliaM H TeMaw,
PEKOMEHAYEMYIO TIOCIIEIOBATEIbHOCTh U3YYeHHs y4eOHOTro MaTepualia ¢ yuéToM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKH OO0pa3oBaTENIbHOTO IPOIECCca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuxcs.

B mporpamme 1o OMOJIOTHM TaK)Ke yYUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEIMETHBIM pe3yibTrataM oOydeHHss B (OPMHUPOBAaHHM OCHOBHBIX BHIOB
y4e0HO-TT0O3HABATEIPHON  JICATEIPHOCTH/YUCOHBIX  JNEHCTBHIM  OOydYaroImuXcsl IO  OCBOCHHUIO
coJiepKaHusi OMOJI0ru4ecKoro oopa3zoBaHusl.

B mporpamme mo Owomormu (10—11 xmaccel, 0a30BBI YpOBEHb) peaTU30BaH IPHHIUI
MIPEEMCTBEHHOCTH B M3YYEHUH OMOJIOTHH, OJlarojapsi 4eMy B HEW MPOCMaTPUBACTCS HANPaBICHHOCTh
Ha pa3BUTHE 3HAHWH, CBS3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[EHHOCTHBIX OpPUEHTALMH JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, IMPEICTaBICHHA O 3I0POBOM
oOpase XU3HU M OEpeXHBIM OTHOLICHHEM K OKpy’Karomiewd npupogHoi cpexe. [lostomy Hapsimy c
M3ydeHHeM 00IeONOIOTHIECKUX TEOPUH, a TAK)KE 3HAHUH O CTPOCHUU KHUBBIX CHCTEM Pa3HOTO paHTra
M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIUX B HUX IPOIECCOB B TMpOrpaMMe IO OHMOJOTHUH YAEICHO
BHUMAaHHE HCIIOJIb30BAHHUIO MOJYYCHHBIX 3HAHWN B TIOBCEAHEBHOM KHU3HM /ISl PEILICHHS TIPUKIIAIHBIX
3aja4, B TOM YHCIIe: MPO(HUIAKTHKH HACIEICTBEHHBIX 3a00JIEBaHUI YeIOBEKa, MEINKO-TEHETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBaHMS HKOJIOTHYECKU IIeNIECOO0PA3HOTO TOBEACHUS B OKPYXKAroIei
IIPUPOJHOM Cpele, AaHaIW3a BIMSIHUSA XO3SMCTBEHHOM JEATEIBHOCTH YEJOBEKA HAa COCTOSIHUE
MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHWIIEHHE BHHUMAHHS K TMPUKIAJHOW HAIPaBICHHOCTH
yueOHoro mnpeamera «bUONOTHS» MPOAMKTOBAHO HEOOXOJAMMOCTBIO OOECIeUeHUsT YCIOBHM st
pelieHusl OJHOM W3 aKTyalbHBIX 3a/lad MIKOJHHOTO OHMOJIOTMYECKOTO 00pa3oBaHHsA, KOTOpas
npeanonaraer (GopMupoBaHHE Yy OOYYAIOUNIMXCS CHOCOOHOCTH aJaNTHPOBATBCS K W3MEHEHHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTto. OHa
obOecrieunBaer (HOpMUPOBAHHE Y OOy4YAIOIMIMXCA TPEACTABICHHN O HAy4YHOM KapTUHE MU,
pacmmpsieT U 0000maeT 3HaHUSA O KUBOW NPHpOJE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpTraHW3alliil M DBOJIOIHMH, CO34a€T YCIOBHS JUIS: TIO3HAHMS 3aKOHOB JKMBOW MPHUPOIHI,
dbopmupoBanus (HYHKIIMOHATFHONH TPAMOTHOCTH, HaBBIKOB 37I0POBOTO M 0€30MacHOTO 00pasa >KHU3HH,
HKOJIOTUIECKOTO MBIIUICHUS, [IGHHOCTHOTO OTHOIICHHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHne OMOJIOTHS MMEET TaKXKe Ui PEHICHHs BOCHUTATENBHBIX M Pa3BUBAIOIINX
3amad  cpeAHero ooOmero oOpazoBaHMs, CoNHAIM3AIUU  oOydwaromuxcs. M3ydenue Ouonoruu
obecrieunBaeT  yciuoBHUA Ui (POPMHUPOBAHUS  HMHTEIUICKTYalbHBIX, KOMMYHHKAIIHOHHBIX U
WH(POPMAIIMOHHBIX HABBIKOB, ICTETUYECKOH KYIBTYPHI, CIOCOOCTBYET WHTETPALUU OHOIOTUIECKUX
3HaHUH C TIPENCTaBICHUSIMHA W3 JPYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (DH3WKH, XUMHUH U
reorpadun. Ha3BaHHbBIE MOOXKEHHSI O TIpeaHa3HAYeHUH ydeOHOoro npeamera «buomornsy» coctaBuim
OCHOBY [UISI OTpPEACICHUS TIOAXOMOB K OTOOPY H CTPYKTYPHPOBAaHHUIO €ro COJepKaHWs,
MIPEJICTaBIICHHOTO B MMPOrpaMMe M0 OMOJIOTHH.

Ot6op coxepkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIHK KYJIBTYpOCOOOPa3HOTO TIOAXO0/la, B COOTBETCTBUM C KOTOPBIM OOYYaroIIHecs JJIOJDKHBI



OCBOMTb 3HAHWA W YMEHUS, 3HAUUMBbIe i1 (HOPMHUPOBAHMS OOILIEH KyIbTYpHI, OIpPEAEIISIONIIe
aJIeKBaTHOE TIOBEJICHME YeJOBEKa B OKpYXKalolledl MNpUpOJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHON JKHM3HM W TPAKTHUECKOH nestenpHOCTH. Ocoboe MecTo B 3TOH cucTeMe 3HAHWMA
3aHUMAIOT 3JIEMEHTHI COAEP)KaHUsI, KOTOPBIE CIyXKaT OCHOBOW JJIsi ()OPMHUPOBAHUS MPEACTABICHUIN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHMHE MHpPAa W LEHHOCTHBIX OpPUEHTALUSAX JIMYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AIUKA OMOJIOTHIECKOT0 00pa3oBaHUs.

CTpyKkTypupoBaHUE coOJAEpKaHHs y4eOHOro wmarepuajga B IporpamMme 10 OHOJOTHH
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTIMUUTEIBHBIX OCOOCHHOCTSAX KUBOM
IPUPOJIBL, O €€ YPOBHEBOM OpraHU3alyy U 3BOJIONHUU. B COOTBETCTBUH C 3TUM B CTPYKTYpe y4eOHOTO
npeamera «bHOJOTHs» BBIAETICHBI CIEAYIOUINE COAep)KaTenbHble JuHUM: «buomorus kak Hayka.
Metoapl HayyHOro TO3HaHUs», «Kierka kak Ouojoruyeckas cucreman, «OpraHusm Kak
Oouosiornyeckas cucremay, «CrucremMa ¥ MHOrooOpa3ue OpraHHYECKOro MHUpPa», «IBOIIOIUS >KHUBOM
IPUPOIBD», «IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHUE
00y4aroIUMUCs 3HAHUSAMHU O CTPYKTYPHO-()YHKIIMOHAJILHOW OPTaHU3AIMH JKUBBIX CHCTEM pPa3HOTO
paHra ¥ nmpuoOpeTeHHe YMEHUH HCIIOJIb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JICMCTBUN B OTHOIICHUH
00BEKTOB >KUBOI MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIeM.

JlocTmwkeHne nenu wu3ydeHus ydeOHoro mpenmera «buosnorms» Ha 0a30BOM ypOBHE
o0ecrieYnBaeTCs peIIeHUEM CIeTYIONUX 3a/1au:

OCBOCHHE OOYYAIOUIMMHCS CHUCTEMBI 3HAaHUH O OMOJIOTMYECKUX TEOpHUsX, YUCHHAX, 3aKOHAX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MIPaBHiIaX, CIYKAIIMX OCHOBOH Uit ()OPMHUPOBAHUS TPEACTABICHUN O
€CTeCTBEHHO-HAyYHOW KapTHHE MHUpA, O METOAAaX HAyYHOTO MO3HAHUs, CTPOCHUH, MHOTOOOpa3uu |
0COOEHHOCTSIX KHMBBIX CHCTEM pa3HOTO YpPOBHS OpPraHM3allld, BBIAAIONIUXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dopmupoBaHre y OOy4YarOmMXCsl TIO3HABATENbHBIX, HWHTEUIEKTYyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MPOIECCe aHAIM3a JaHHBIX O MYTAX PA3BUTHS B OMOJIOTUU HAYYHBIX B3IJIAJOB, HICH
Y TIOZIXOJIOB K M3YYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alINH;

CTaHOBJIEHHE Yy OOydJarouuxcsi oOmield KymnbTypbl, (PYyHKIIMOHAIBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUN OOBSICHATh M OICHHMBATH SIBJICHUS OKPYXKAIOMIETO MHUpPa XKMBOM NPUPOABI Ha OCHOBaHHHU
3HAHUH U OIBITA, MOJYYEHHBIX [IPH N3YUYECHUH OMOJIOTHH;

(dbopmupoBaHKEe y 00YJaIONINXCsl YMEHUH WILTFOCTPHPOBATH 3HAYCHNE OMOJIOTUYECKUX 3HAHHI B
MPAKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIWUIUHCKUX TEXHOJOTHHA |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKHBOH TPUPOJIEI,
HEOOXOMMOCTH OEpPEeKHOTO OTHOIICHUS K HEH, COOJIOJEHUS ITUYECKHX HOPM IPH TPOBEICHUU
OMOJIOTUYECKHUX HCCIIEIOBAHUM;

OCO3HAaHHME IIEHHOCTH OHMOJOTMYECKMX 3HAHWW [UIS TIOBBIICHHUS YPOBHS JKOJOTHYECKOU
KYIBTYpPBI, 7151 JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NMPUMEHEHHE TPHOOPETEHHBIX 3HAHWA W YMEHHH B TIOBCEIHEBHOW >KM3HH JJISI OLEHKH
MOCTIE/ICTBUI CBOEH JESATETHLHOCTH MO OTHOIICHUIO K OKPYKaIoMIeH cpenie, COOCTBEHHOMY 3/I0pOBBIO,
000CHOBaHUE U COOJIOICHNE MEp TTPOPIITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero o6miero oOpa3oBaHusi yuyeOHBIM TpeaMeT «buonorusy», n3ydaeMblil Ha
0a30BOM ypOBHE, ABJIAE€TCS 0043aTEIbHBIM YU€OHBIM ITPEIMETOM.

st u3ydenust Ouojoruu Ha 0a30BOM ypOBHE CPEIHEro oOIiero oOpa3oBaHHs OTBOIUTCA 68
gacoB: B 10 kmacce — 34 uaca (1 wac B Hememo), B 11 kmacce — 34 wgaca (1 wac B Hemenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBs3b Ouosiornd ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U JPYTUMU
€CTECTBEHHBIMH Haykamu, ¢Guiaocodueil, STHKOW, 5CTeTUKOM u mnpaBoMm. Ponp Ouonorun B
(dhopMUpOBaHUM COBPEMEHHOI Hay4YHOU KapTUHBI MUpa. CucTtemMa OMOJIOTMYECKUX HAYK.

MeToapl MO3HAHUA >KUBOM HpUpOnbl (HAOMIOAECHHE, SKCIEPUMEHT, OMNHCAHHE, W3MEpEeHUeE,
KiaccuuKalus, MoJIeTUpOBaHHe, CTaTUCTUYECKass 00paboOTKa JaHHBIX).

JdemoHcTpauuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBOM TPUPOIBDY.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3iMYHBIX METOAOB TMpPH H3YYCHHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

JXKusble cucteMbl (OMOCHCTEMBI) KaK MPeAMET U3ydeHus: Ononoruu. OTINYHE KUBBIX CHCTEM OT
HEOPTaHUYECKON MPUPO/IBL.

CaoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHH OpraHu3aliu OMOCUCTEM: MOJEKYISPHBIN,

KIICTOYHBIH, TKaHEBBIH, OpTraHU3MCHHBIH, oMY ISIIHOHHO-BUIOBOIA, 9KOCUCTEMHBIH
(6rOreoeHOTUYECKH I ), OMOCHEPHBIN.
JdeMoHcTpamum:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHU OPraHU3ALMH KUBOH IPUPOIBI».

O6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XVMMHUYECKUN COCTaB KIETKU. XMMHYECKHE 3JIEMEHTBI: MAaKpOAJIEMEHTBI, MHUKPOIJIEMEHTBHI.
Boza u MuHepanbHbIe BELLIECTBA.

@OyHKIIMY BOABI 1 MUHEpAJIbHBIX BelecTB B KieTke. [lognepkanue ocMoTrueckoro 6anaHca.

benku. CoctaB u cTpoeHue OeIKoB. AMHHOKHUCIOTHI — MOHOMeEphI OenkoB. He3ameHumble u
3aMEHUMbIE aMUHOKHUCIOTHl. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJIEKYJIbI
(mepBUYHAas, BTOPUYHAS, TPETUYHAS U UYETBEPTUYHAS CTPYKTypa). XMMHUYECKHE CBOWCTBa OEIKOB.
buonornueckue pyHKINN OEIKOB.

@depmeHTBl — Ouonornyeckue Katanuzatopbl. CTpoeHue (QepMmeHTa: aKTUBHBIM IEHTD,
cyoctpatHas crenuduuHocTs. Kopepmentsl. Butamunbl. OTianuus GpepMEHTOB OT HEOPraHMYECKHX
KaTaJanu3aTopoB.

VYraeBoasl: MoOHOcaxapuabl (IJIFOKO3a, pubo3a M jAe3okcupubo3a), nucaxapuisl (caxaposa,
JIAKTO3a) U MoJIMcaxapubl (Kpaxmai, TIIMKOTeH, LeJIi0103a). buonorndeckue pyHKIUN yrieBooB.

Junuapsl: Tpurauuepuisl, dochonunuasl, crepousl. I'uapodunsHo-ruaApodoOHBIE CBOCTBA.
buonornueckne Qynkumu nunujaoB. CpaBHEHHE YIJIEBOJOB, OENKOB W JIMIHUAOB KaK HCTOYHUKOB
JHEPIUH.

Hyxneunnosbeie kucnorsl: JHK u PHK. Hyxneotunsl — MOHOMEpPBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JIHK. Crpoenue u pynkunun PHK. Bunst PHK. AT®: ctpoenue u GpyHKIMH.

[{uTonorus — Hayka o kietke. Kierounas teopust — npumep B3auMojieiicTBUA ujieil 1 pakToB B
Hay4YHOM IT03HAHUU. METO/Ibl U3yUEHUS KIETKU.

Knerka kak menmoctHas xuBasg cucrema. OOmiye NpU3HAKK KIETOK: 3aMKHYyTash Hapy)KHas
MemOpana, monekynsl JJHK kak renetnueckuit anmapar, cuctemMa CUHTe3a OeJka.

Tunmbl  kJIeTOK:  dyKapuoTHYecKas M mpokapuotudeckas. (OcoOEHHOCTH  CTPOCHHSA
npokapuoTuueckon kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHYECKOH KIIETKH.
OCHOBHbBIE OTJIMYMSI PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAas CTEHKA, TJIUKOKAJIUKC, HMX (QYHKIIHUH.
[Inazmatnueckass MemOpana, e€ cBoiictBa u ¢yHkuuu. [luTomnmazma u e€ oOpraHounbl.
OnnomemOpannbie opraHouabsl kietku: OIIC, ammapar [Mombmxku, nu3ocombl. [lonyaBTOHOMHBIC
OpraHou/ibl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxokaeHue MUTOXOHAPUNA W IutacTuA. Bunubl
wiactull. HemeMOpaHnHbie OpraHouabl KJIETKH: PUOOCOMBI, KJIETOYHBIN LIEHTP, [IECHTPUOJIU, PECHUYKH,
KryTuKU. OyHKIIMM OpraHou10B KJIETKHU. BriroueHus.

SAnpo — perynsatopHblii HeHTp KieTku. CTpoeHue siapa: siaepHas 000J0YKa, KapHoIlia3Mma,
XPOMATHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunce, P. ®panknun, K. M. bap.

Juarpammsbl: «PacrpeneneHue XMMUYECKUX 3JIEMEHTOB B HEXKUBOU Npupoae», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOM MPUPOIE».

Tabmumet u  cxembl: «llepuognueckas Tabnuia XUMHYECKUX OJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOIbI», «buocuuTed Oenka», «CTpoeHue Moiekyibl Oenka», «CTpoeHue QepMeHTay,
«Hykneunossie kucinotel. JAHK», «Ctpoenue monekyinbl AT®», «CTpoeHHne 3yKapuOTHUECKOU
KJIeTKu», «CTpO€HHE JKUBOTHOM KIETKH», «CTpOEHHE pacTUTENbHOW KIEeTKu», «CTpoeHue
MIPOKAPUOTUUECKON KIIETKNY», «CTPOCHHE sIIpa KIETKU», «Y TIeBOABDY, «JIunuas».

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyJOBaHUE [UIsl TPOBEACHUS HAOIIOICHU,
M3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBLHBIX KIETOK.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaboparopHas pabota Ne 1. «3yueHne KaTaIUTUYECKOM aKTUBHOCTU (PEPMEHTOB (HA MpUMepe
aMmIIa3bl WIK KaTaaasbl)y.

JlaboparopHas pabota Ne 2. «M3y4yeHue CTpOEHUsS KJIETOK PAaCTEHUi, KUBOTHBIX M OaKTepHii
110, MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIpENapaTax U X ONUCAHUEY.

Tema 4. ' KuzneneaTeJLHOCTh KJIETKH.

OOMeH BeliecTB, WM METa0oIu3M. AcCHUMHIIALMS (TUTACTHYECKUH OOMEH) M JTUCCHUMMIISIINS
(oHepreTHyeckuii 0OMeH) — 1B€ CTOPOHBI €AUHOTO Mpoliecca MeTabosn3Ma. Posb 3aKOHOB coOXpaHeHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunbl o6MeHa BelecTB: aBTOTPO(HBIN 1 reTepoTpodHbIi. Posib hepMeHTOB B 0OMEHE BelecTB
Y MIPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunte3. CperoBass U TeMmMHOBas (a3bl QorocuHTe3a. Peakuuu QorocuHTe3A.
D¢ dextuBHOCTH QoTOCHHTE3a. 3HaUeHHE (POTOCHMHTE3a Ui KU3HM Ha 3emie. BnusHue ycrnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOoCHHTe3. XEeMOCHUHTE3UpYIole OakTepun. 3HaYeHHE XEeMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

OHepreTndyeckuii oOMeH B KjeTke. PacrierieHne BemiecTB, BbIJEIEHHE U aKKyMYJIHUpPOBaHHE
SHEpIuu B KJIETKe. DTarbl SHepreTudeckoro oomena. I nukonus. bpoxkenue u ero Buasl. KucinopoaHoe
OKHCJICHMe, WIHM KIJIeToyHoe abixaHue. OxuciaurenbHoe ¢dochopunuposanue. IPPEeKTUBHOCTD
HHEPreTU4YecKOoro ooMeHa.

Peakiiun matpuuHoro cuHtesa. ['enernueckas unpopmanus u JJTHK. Peanuzanus renerndeckoit
nHpopManuy B KieTke. ['eHeTH4YecKknii Kol U ero cBoiicTBa. TpaHCKpUMNIUS — MATPUYHBINA CHHTE3
PHK. Tpancmsiuus — OuocuHTe3 Oenka. Dtambl TpaHcasauud. KonupoBanue aMumHOKHCHIOT. Poinb
pubocom B OmocHuHTEe3€e Oernka.

Hexnerounsle ¢opmbl xu3HH — BUpychl. Mcropusi otkpeitust BupycoB (/. M. VMBaHOBCKmMiA).
OcCOoOEHHOCTH CTpPOSHHMsT M KM3HEHHOro IMKJIa BHpYycoB. bakrepuodaru. bonesnu pacteHui,
KUBOTHBIX U 4YEIIOBEKa, BbI3bIBacMble BHUpycaMu. Bupyc ummmyHoneduiurta uvenoeka (BUY) —
Bo3Oymutens CIIMJla. OOpartHas TpaHCKpHUNIMs, peBepTaza U uHTerpasa. I[Ipodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHHA.

JdemMoHcTpanum:

IToprpetsr: H. K. Konsnos, /1. U. UBanosckuii, K. A. Tumupsises.



Tabmuubr 1 cxembl: «Tunel nutanusy, «Metabomuam», «MUTOXOHIPHUN», «IHEPTETUICCKUN
obmen», «Xiopomtacty, «®Porocunred», «Ctpoenue JHK», «CtpoeHme u (QyHKIIMOHUPOBAHHE
reHa», «Cunte3 Oenka», «['eHernueckwii kox», «Bupyce», «bakrepuodaru», «CtpoeHue u
»u3HeHHbIH nuki Bupyca CITM/a, 6akrepuodaray, «Pemmmkanus JJHK».

Ob6opynoBanue: moaenu-anmukanun «Y asoenue JIHK u tpanckpumnusy, «bunocunres 6enkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Kierounslii 1WKI, WIM >XU3HCHHBIA IWKI KiIeTku. MHTepdaza u wmuto3. IIporeccsr,
nporekatomue B uHTepdaze. Permkanms — peakums marpuyHoro cunre3a JHK. Crpoenue
XpoMOcoM. XPOMOCOMHBIN Ha0Op — KapHOTHUIl. [IUTUIONAHBIN U TallJIOUIHBIA XPOMOCOMHbBIE HA0OPHI.
Xpomatuasl. LluTtonornueckre 0OCHOBBI pa3MHOKEHHSI U MHAUBUAYAIBHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku — muto3. Ctaauu murtosza. [Iporeccel, mpoucXoasiie Ha pa3HbIX CTaIUsIX
MuTO3a. bronoruyeckuii cMbIcii MUTO3a.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrioysioe W TMojioBoe. Buabl 0ecrnosioro pa3MHOKEHHUS:
JIeieHue HaJBO€, IOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTUBHOE
pazMHOXkeHue. MckyccTBeHHOE KJIOHHPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE [Tl CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECOIOrO.

Meiio3. Ctaauu Meiio3a. [Iporecchl, nmpoucxonadiue Ha ctaausax Meros3a. [loBenenue xpomocom
B Meio3e. Kpoccunrosep. buonoruueckuii cMbICT ¥ 3HaU€HUE Meiio3a.

I'amerorenes — mporecc oOpa3oBaHHs IOJOBBIX KIETOK Y >KUBOTHBIX. [lOJOBBIE >Kene3bl:
CeMeHHMKH U suuHukH. OOpa3oBaHMe W pa3BUTHE IMOJOBBIX KJIETOK — TaMeT (CIepMaTo30uj,
SHMIIEKJIETKA) — CcliepMaTorenes3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SIMIIEKJIETOK U CIIEpMaTO30UIO0B.
OmnogorBopenue. [lapreHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (SMOpHOreHe3). DTarbl
SMOpPUOHAIILHOTO PAa3BUTHUS y TO3BOHOYHBIX >KMBOTHBIX: JIPOOJIEHWE, TacTpyJslus, OPraHOTeHE3.
[ToctomOpuoHanbHOe pa3BuTHE. THUIMBI MOCTIMOPHOHAIBLHOTO PA3BUTHA: MPSAMOE, HEMpsIMoe
(mumunHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CIOCOOHBIE BBI3BIBATH
BpPOX/IEHHBIE YPOJICTBA.

Poct u pasButrne pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUs: CTPOCHHE CEMEHH, CTaJHU
pa3BUTHSL.

JdemoncTpanum:

Tabnumer u cxembl: «DOpMBI Pa3MHOXKEHHUS OpPTaHU3MOBY, «/[BoifHOe oOmMIOmOTBOpEHUE Y
I[BETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOXXEHUE pacTeHMiD», «/leneHune KiIeTku OakTepuii»,
«CTpOoeHHEe MOJOBBIX KIETOK», «CTpoeHne xpoMocombl», «Knerounslii mukm», «Permmukanus JTHK»,
«Muro3y, «Meno3», «lIpsmoe u Henpsimoe pa3BUTHE», «l'aMeTOreHe3 y MIEKONUTAIOMINX H
yenoBekay, «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKOI, MHKporpemnapaTsl  «CrnepMaTo30Ubl  MIJIEKOIHUTAOIIETOY,
«Siueknerka muekonuTaroumero», «KapruokmHes B KJIETKax KOpellKa JyKa», MarHUTHas MOJEIb-
anmuiikanus «Jlenenue kietkn», moaens JIHK, mongens Metada3zHoi XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopuas padora Ne 3. «HaOmiogeHume MuTO3a B KJeTKaX KOHYMKAa KOpeEIIKa JTyKa Ha
TOTOBBIX MUKPOMpENapaTax».

Jlaboparopuass pabora Ne 4. «/3yueHue CTpOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HacsiencTBeHHOCTb U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmert u 3amaun reHeTuku. Mcropus pa3BUTHS TeHETHKHU. POIb IUTONOTHU U YMOPUOIIOTUH B
CTaHOBJICHUH T€HETUKU. BKIlag poCCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE TC€HETUKH. MeTombl
TeHETUKH (THOPUAOIOTHYECKHUM, IUTOTCHETHYECKUH, MOJEeKyIsIpHO-reHeTHnueckuii). OCHOBHBIE
reHEeTUYEeCKUe MOHATHUS. [ 'eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.



3aKOHOMEPHOCTH HACJIECJIOBAaHMS MPU3HAKOB, ycTaHOBIeHHBIE . MeHmenem. MoHnoruOpuaHoe
CKpelIMBaHUEe. 3aKOH eIMHOoOoOpa3us TMOpHUIOB MepBOro mnokosieHus. IIpaBuino AOMUHMpOBAHUS.
3aKOH pacIleIUICHHs IPU3HAKOB. [ 'nrioTe3a uncTorsl raMerT. [1onHoe U HeNoNHOe JOMUHUPOBAHUE.

JurnOpuiHoe  CKpemMBaHue.  3aKOH  HE3aBUCHMMOIO  HAclleIOBaHUS  IPU3HAKOB.
[{uToreneTnyeckue OCHOBBI JAUTMOPUIHOIO CKpELIMBaHMSA. AHAIU3UPYIOIIEE CKpELIMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIET0 CKPEIMBAaHU JUIsl ONPeIeIeHNs TeHOTHUIIa 0CO0U.

CueruieHHoe HacienoBaHMe Npu3HakoB. Pabota T. MopraHa 1o cuenjieHHOMY HAcJleI0BAHUIO
redoB. HapyiieHune cueruieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XPpOMOCOMHas TEOpUS HACIIEACTBEHHOCTH. [ eHeTUUEeCKHe KapThl.

I'enernka nosa. XpOMOCOMHOE ONpEIENICHHE I0jJa. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHsbI€ U reTeporaMeTHbIE Opranu3Msl. HacnenoBanne npu3HaKoB, CHEIVICHHBIX € IIOJIOM.

W3MmeHunBOCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HAcleACTBeHHas. Ponb cpensl B
HEHACJEeICTBEHHOH  M3MEHUYMBOCTH.  XapaKTepUCTUKA  MOAU(UKAMOHHOM  M3MEHYMBOCTH.
BapuanuoHHbIii pan u BapuanuoHHas KpuBas. Hopma peaxkumm npusHaka. KonuuecTBeHHbIE U
KayecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHas, WM TIeHOTUNMYECKas, WM3MEHUYMBOCTb. KOMOMHAaTUBHAsT H3MEHUYUBOCTb.
Meiio3 1 10J0BOI Ipolecc — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTU. MyTallMOHHAs! H3MEHYHUBOCTb.
Knaccudukanus Myranuil: reHHble, XpOMOCOMHBIE, T'€HOMHbIe. YacToTa M HPUYMHBI MYTalMi.
MyrareHHble (akTopbl. 3aKOH TI'OMOJIOTMUECKUX PAIOB B HACIENCTBEHHOM u3meHunBoct H. U.
Basuiiosa.

BHesnepHast HacJI€ICTBEHHOCTh U N3MEHUUBOCTbD.

I'enernka 4enoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TI'E€HETHKU YEJIOBEKA:
reHeaJIOTNYEeCKU, OJIM3HEIOBbIH, HIUTOr€HETUUYECKUH, OMOXUMHUYECKHUH, MOJIEKYIIPHO-TEHETUUECKUII.
CoBpeMEHHOE ONPEJEIICHUE TEHOTHIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
yuciae c¢ nomoupto II[P-ananusza. HacnenctBenHble 3a0osieBaHUSI 4YeJIOBEKa: TI'EHHbIE OOJIE3HH,
00JIE3HH C HACJIEICTBEHHOM NpeApacroyioKeHHOCThIO, XPOMOCOMHbIE Oose3HH. CoMaTHuyecKue |
resepatuBHble MyTanu. CTBOJIOBbIE KJIETKU. IIpuHIMIIBI 3710poBOro o0pasa KM3HM, AUATHOCTUKH,
NpoGMIAKTUKA W JIEUYEHHs] TEeHEeTHYeCKHX Oose3Held. Menuko-reHeTudeckoe KOHCYJIbTUPOBAHHUE.
3HayeHHe MEIUIUHCKOW TEeHETHUKH B NPEAOTBPAIICHWH M JICYEHUH TE€HETHYECKHX 3a00JeBaHUM
YeJI0BEKa.

JdemoHcTpanum:

IToptpetsr: I. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepuko, H. B. Tumocees-
Pecorckuii, H. 1. BaBunos.

Tabnuue! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOreHETUYEeCKast OCHOBAY, «3aKOH
pacuieryieHusT M ero IMTOTeHeTHYecKas OCHOBa», «3aKOH YHUCTOTHI ramer», «JurubpuaHoe
cKkpeuBaHue»,  «lLlurtosornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpeluBaHus»,  «Meio3y,
«B3anMonelicTBrue amieabHbIX T'€HOBY», «l'€HETMYECKHE KapThbl PACTEHUM, KUBOTHBIX M UEJIOBEKAY,
«['eneruka nomna», «3aKOHOMEPHOCTH HACJIEN0BAaHUS, CLIEINIEHHOTO C MOJI0M», «KapruoTumsl yenoseka
U OKUBOTHBIX», «Bunuel u3MeHuMBOCTH», «MoaudukanroHHas W3MEHUMBOCTHY», «HacnenoBanue
pe3yc-dakTopa», «I'eHeTHKa rpymni KpoBuy», «MyTalnoHHAs H3MEHUYUBOCTD.

OOGopynoBaHue:  MoAeNU-aMIUIMKaUUM  «MoHoruOpuaHoe  ckpemuBaHuey, «HemnonHoe
JOMUHHMpOBaHUEe», «JlurnOpugHoe ckpemuBanue», «llepekpEécT XpoMOCOM», MHKpPOCKOI H
Mukponpenapar «Jpo3opuna» (Hopma, MyTanuu (GOpMbl KpbUILEB M OKpacKu Temna), repOapuit
«I'opox mOCEeBHOW.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 5. «3yueHue pe3yiabTaToB MOHOTMOPUIHOTO M TUTHOPUIAHOTO
CKpEUIMBaHUs y Ap030(UIIbl Ha TOTOBBIX MHUKpOIpenapaTax.

JlaGoparopnast pabora Ne 6. «M3yueHne MOAM(DUKALMOHHOW HM3MEHUYMBOCTH, IOCTPOEHUE
BapHAallIOHHOTO psAJla U BApUALMOHHON KPUBOW».

JIaGoparopHas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

ITpakTuyeckas padora Ne 2. «CocTaBieHHe U aHAJIN3 POIOCIOBHBIX YETOBEKaY.



Tema 7. Cesiekniust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa W MpOLECC. 3apOoXkKIACHUE CEICKIUM M AomecTukanus. Ydenue H. .
BaBuioBa 0 1eHTpaXx MPOUCXOXKACHHUS U MHOrooOpazus KyJIbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, HOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CelNeKIMU. MaccoBblii M WHAMBHIYaAJIbHBIM OTOOPHI B CENEKLUU
pacteHuii U KUBOTHbIX. OlleHKa SKcTepbepa. BIM3KOPOJACTBEHHOE CKpEIIMBAHME — WHOPUIMHT.
Uucras nuams. CKpemMBaHUE YMUCTHIX JUHUN. ['eTrepos3uc, wim rubpuaHas cwia. HepomacTtBeHHoe
CKpelrBanue — ayropuaunr. OtaanénHas rudbpuanzanus u e€ ycnexu. VIcKycCTBEHHBIH MyTareHes u
MOJIyYEHUE TOJUILTONI0B. JIOCTUKEHHUSI CENTEKIIUN PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss Kak oOTpaciap NPOU3BOACTBA. ['€HHAas WHKEHepus. OTambl CO3JAHMS
pekomOuHanTHoM JIHK u Tpancrennsix opranu3moB. Kiierounas naxenepus. KieTodnpie KyabTyphl.
MUuKpOKIIOHaIBHOE Pa3MHOKEHHE pacTeHUN. KionupoBanue BBICOKOIIPOJTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUEe U 3Th4Yeckue npodaembl. MO — renerudecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabnuie! 1 cxemsl: kapTa «L{eHTpBI IPOUCXOKACHHSI 1 MHOT000pa3ust KyJIbTYpHBIX PACTEHUI»,
«[Topoapl HOMAIIHUX >KUBOTHBIX», «COpTa KyIbTYPHBIX pacTeHuit», «OTaanéHHas ruOpuan3anus,
«Pabotsl akanemuka M. @. MBanoBay, «[lomumnonnusa», «O0bekThl OnoTexHomorun», «Kinerounoie
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOZ0B U KOPHEILIOIOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB PACTEHUH,
repbapuii «CenbCKOX03HCTBEHHBIC PACTEHUS.

JlaGopaTropHble U NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJbl M JIOCTHIKEHHUS CEJeKIMM pPACTeHUH U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENBHBIM YYacTOK, B TEILUTUYHOE
X035IIICTBO, Ta0OPAaTOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nronMOHHAsA OHOJIOTHS.

[IpennocslIku BOZHUKHOBEHHUS BOJIIOLIMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BrnusiHe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CupzerenscrBa 3Boaonuu. [laneoHTomornyeckue: MociaenoBaTeIbHOCTh IMOSBICHUS BHIOB B
NAJICOHTOJIOTHYECKOM JieTonucH, nepexoanbsie Gopmel. buoreorpaduyeckue: cXoiACTBO M paziIHyue
¢bayH 1 paop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3indyus 3MOPHOHOB pa3HbIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PyIUMEHTapHbBIE OPTaHbl, ATABU3MBI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJEICTBEHHOCTM M  OCHOBHBIX
MeTa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. [lapsuna. [Ipeanoceliky BO3HUKHOBEHHs JapBUHHU3MA. J[BIKylne
CHJIBI 3BOJIIOLMU BUA0B 1O [lapBuHY (M30BITOYHOE Pa3MHOKEHHE NPU OIPAaHMUYEHHOCTH PECYpPCOB,
HeolpeeéHHast U3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBosonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BUIa U 3BOJIOLUY.

JBwxynme cuibl (pakTopbl) SBOJIOLMU BHAOB B TNpupoae. MyTalMOHHBIH THpolecc H
KOMOMHATHBHAs U3MEHUYMBOCTh. [lonysIsiiiMOHHbBIE BOJIHBI U Apeiid reHoB. M30ms1us 1 MUrpanus.

EcrecTBeHHbII 0TOOp — HaNpaBISIOMUI (akTop IBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yiapTaT 3BoJtonuH. IIpumepsl npucrnocobieHui y
OpraHu3MoB. ApoMop¢O3bl U UIH0IAN TAIUH.

Bun wu BumooOpazoBanue. Kpurepun Buga. OcHOBHble (GOpPMBI  BHA00OPA30BAHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.



Maxkpospomtorusi. @Dopmbl  3BodIONMU:  (UIETUYECKAas, JWBEpPreHTHas, KOHBEpreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OoT HecHenUaIu3UpOBaHHBIX NpenakoB. [Iporpeccupyronias crenuamu3amus.
AJnlanTuBHAs paguanus.

JdemoHcTpauuu:

[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens,
®. Mrouep, A. H. Ceseprios.

Tabmuipl u cxembl: «Pa3BuTHEe OpraHmdyeckoro Mupa Ha 3emiie», «3apOAbIIIM MMO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Popmbel 00pbObI 3a cyllecTBOBaHUE», «EcTecTBeHHBIII 0TOOP»,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpasue mOpoa KUBOTHBIX», «llomymsmumy,
«MyTalnMoHHasT H3MEHUYUBOCTBY, «Apomopdo3bl», «Mnnoananranum», «OOmas aereHepamusy,
«IBmxymme cuiel 3BonmonMn», «Kapra-cxema mapuipyra myremectsust Y. [lapuna», «bopnba 3a
cyuiectBoBanue», «lIpucnocobirenHocts opranusmo», «l'eorpaduueckoe BHI00Opa30OBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUICKIHMS HACEKOMBIX C Pa3MYHBIMU THIIAMH OKpacKu, Ha0Op IUIOAOB U
ceMsiH, Kosuekuusi «[IpuMepsl 3alUTHBIX MPHUCIOCOONICHUM y KUBOTHBIX», Mojaenb «OCHOBHbBIC
HaIpaBIIEHUs IBOIIOLUNY, 00bEMHAs Moienb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, KoJieKius «®opMbl COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pacteHuii», wmojaenb anmmkauus «llepekpéct xpomocom», BiaxHble mpenapaTtbl «Pa3Butue
Hacekomoro», «Pa3Butue narymku», Mukpompenapar «/pozoduna» (Hopma, MyTtanuu (Gopmbl
KPBUIbEB U OKPACKH TEJa).

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «Onucanue NpucrnocoOIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIBLHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU Ha 3eMuie.

JloHay4yHble IPEICTaBICHUS O 3apOKICHUU XKU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS AKU3HU
Ha 3emsie: abuoreHe3 W MaHCIepMus. XUMUYECKasi 3BOJIONUSA. AOUOTEHHBI CHHTE3 OPraHUYECKUX
BELIECTB W3 HEOPraHUYECKUX. OKCIIEPUMEHTAIBHOE NOATBEPKICHUE XHMHUYECKON DSBOJIIOLMH.
HauanbHble s3Tanel Ononorudeckoit ssomronuu. ['unotesa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE IpOTOKIETKU. IlepBble kieTtku u ux odBomrouus. DdopmupoBanue
OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3HM Ha 3emiie mo spaM u nepuogam. Karapxeil. Apxelckas U NPOTEPO30HCKast
opbl. Ilaneo3oiickas spa u e€ mepuoabl: KeMOPUHCKUN, OpJOBUKCKHMHA, CUIYPUHCKHUH, E€BOHCKHUH,
KaMEHHOYTOJIBHBIN, IEPMCKHMN.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaitno3oiickas spa u e€ nepuopbl: MajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KiaUMaTa M TEeO0JOTrMYecKHX MporeccoB. OCHOBHBIE JTalbl 3BOJIIOLUU
PaCTUTENHHOTO U KUBOTHOTO MUpa. ApoMOp(o3bl Y pacTeHHI  >KUBOTHBIX. [losiBIEHHE, pacuBeT U
BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 53BOJOLUU. OCHOBHBIE CUCTEMAaTHUYECKHE
TPYIIIBI OPraHU3MOB.

OBoronus yenoBeKka. AHTPOIOJIOTHS KaK HayKa. PazButue mpencTaBieHU O IPOUCXO0XKICHUH
4yesoBeKka. Meroabl HM3ydeHus aHTpornoreHesa. CXoAcTBa M paziuuMs 4YelIOBEKAa M JKUBOTHBIX.
CucremaTH4ecKoe MOJI0KEHUE YEIOBEKA.

JBwxyue cuisl (pakropel) anTpororenesa. HaciencTBeHHas HN3MEHYMBOCTD M €CTECTBEHHBIH
ot60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUH Tpy/Aa, MBIIITIEHHE, PEUb.

OCHOBHBIE CTaMM U BETBHU SBOJIIOIMM YEJIOBEKA: aBCcTpanonuTeku, Yenosek ymenslii, Uenosek
NpAMOXOJAIIMNA, YeoBek HeaHaepTanbCKui, YenoBek pasymHblil. HaXxoKu MCKOIMAaeMbIX OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 00J1aCTh pacpoOCTpaHeHusl, 00BEM rOJIOBHOTO MO3ra, 00pa3 MKU3HH, OPYIHSL.



UYenoseueckne pacbl. OCHOBHBIE OONBINME pachl: €BpONEOUHAs (€BpasHiicKas), HErpo-
aBCTpaJouIHAS (3xBaTOpHANIbHAA), MOHTOJIOUIHAS (a3maTcko-aMepHKaHCKas). UYepTtsl
MPUCTIOCOOJICHHOCTH TMPEACTaBUTENCH UYEIOBEUECKUX pac K YCIOBHUSIM CYHIECTBOBaHMS. EIMHCTBO
yenoBeveckux pac. Kputuka pacuzma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.

Tabmumpsr 1 cxembl: «Bo3nukHoBeHue CoNHEYHOW cHUCTeMbl», «Pa3BuUTHE OpraHH4ecKOro
Mupa», «PacTutenpHas kietkay, «KuBoTtHas kietka», «[Ipokapuoruyeckas kierka», «CoBpeMeHHas
CHUCTeMa OpraHu4eckoro mupay», «CpaBHEHHE aHATOMHUYECKUX YepT CTPOCHHsS YeJoBeKa U
YeJI0BEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MeECTa MAaJCOHTOJIOTMYECKUX HAXOIOK IPEIKOB
COBPEMEHHOT0 4esioBekay, «JpeBHeline moany», «/pesaue moany», «IlepBbie COBpeMEHHBIE JTIOIU,
«YenoBeueckue pachi».

Ob6opynoBanue:  mymsku — «[Ipoucxoxnaenue  uyenoBeka»  (OIOCTBI  aBCTpaJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAHbOHIA), CIENKH WM HU300paKEHHUS KaMEHHBIX OpyIui
MEepPBOOBITHOTO 4eJOBeKa (KaMHHU-UOMIEphl, pyOusia, ckpebia), TeoXpoHOJOTHYecKas Tabiulla,
KoJuteKust «®opMbl COXPaHHOCTH MCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JlaGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktnueckass padora No 1. «/3yueHue HCKOMAEMbIX OCTATKOB PACTEHHH M YKHUBOTHBIX B
KOJUIEKIIUSX .

DKCKypcusi «IBOJIONUS OpPraHUYecKoro Mupa Ha 3emie» (B eCTECTBEHHO-HAyYHBIM WIH
KpaeBequecKuii My3eit).

Tema 3. Opranu3msl U OKpPYKAKIIAS Cpeaa.

DKoJoTusl Kak Hayka. 3ajaud M pa3felibl SKOJIOrHH. MeTOobl 3KOJOTHYECKUX HCCIIEAOBAHUM.
DKOJOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHus OpPTraHHU3MOB: BOJIHAS, HA3eMHO-BO31yIIIHAs, MIOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Okonoruueckue ¢akropel. Krnaccudukamus skonorumueckux (HakTopoB: aOUOTHUECKHE,
OMOTHYECKHE U aHTpONoreHHbIe. J{eficTBrE 2KOIOrnYecKuX (PakTOpoB Ha OPraHU3MBI.

Abunotnyeckue GakTOphI: CBET, TeMIlEpaTypa, BIaxHocTs. @oronepuonusm. [Ipucnocobnenus
OpPraHM3MOB K JIEUCTBHUIO abHOTHYeCKUX (hakTopoB. bruonornueckrue puTMel.

buotnueckue Qaxtopsl. Buabl OMOTHYECKHX B3aMMOICHCTBHI: KOHKYPEHIUS, XUITHHYECTBO,
cumbuo3z u ero Qopmsl. [lapasutusm, koomepamnus, MyTyaiau3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCaNU3M, HEWTpaiu3M. 3HaueHHe OHOTHYECKHX B3aUMOJCHCTBUN ams
CYIIECTBOBAHMS OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKUE  XapaKTEPUCTHUKU  nonyasuud. (OCHOBHBIE — IOKa3aTeld  MOILYJISIUU:
YUCJIEHHOCTb, INIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalud. /[nHaMHUKa YHCIEHHOCTH
MONYJISALMY U €€ PETryIsIus.

JdemoncTpanum:

[Moptpetsr: A. I'ymGonear, K. @. Pynwe, D. ['ekkens.

Tabmumer 1 cxembl: kapTa «[Ipupomubie 30HBI 3emun», «Cpeapl OOUTaHHS OPTaHU3MOBY,
«Dotonepuoanzmy, «llomymsmumny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYISIIIHA HH(PY30pHH-
Tydenbkny, «[luiesbie nemnmy.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH PACTEHUH M3 pa3HBIX MECT
OOUTaHUS.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTruyeckas pabora Ne 2. «I[Tocuér MIOTHOCTH MOMYJISILMKA Pa3HBIX BUAOB PACTCHUI».

Tema 4. Coo01miecTBa M IKOJTOTHYECKHE CHCTEMBI.

Coo0bmiecTBo opraHu3smMoB — O6uoIeH03. CTPYKTYpbl OMOLIEHO3a: BUAOBAs, MPOCTPAHCTBEHHAs,
Tpoduueckas (muesasi). Buasl-nomuHanTel. CBA31 B OHOIIEHO3E.



DKOJIOTHYECKHE CHUCTeMBI (9KocucTtembl). [loHsTHe 00 »dKocucTreMe H  OHMOTEOIICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHI 9KOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, penyleHTsl. KpyroBopor
BELIECTB U MOTOK PHEPrUM B dKocucTeme. Tpodudeckue (MUIIEBbIe) YPOBHU IKOCHCTEMBI. [IuieBbie
nenu u cetd. OCHOBHBIE TOKa3aTelld S3KOCUCTEMBI: Ouomacca, MNPOAYKLUHUA. DKOJIOTMYECKUE
MUpaMHUIIbl: TPOAYKLUHH, UYHCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM: YCTOWYHBOCTb,
camoperysnus, pazsutue. Cykieccus.

[Ipupoanbie 3KOCHCTEMBI. OJKOCHCTEMbl O03€p H peK. OKOcHCTeMa XBOMHOIO  WIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOINIOTEHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBL. YpOoskocucTembl. buonoruueckoe u
X035IIICTBEHHOE 3HAaYEHHE arpOdKOCHUCTEM M YPOOIKOCHCTEM.

buopasnoobpaszue kak QaxTop ycToWuuBocTH HKOocucTeM. (CoxpaHeHHE OHOJIOTHYECKOTro
paszHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panunpl, coctaB u cTpykrypa ouochepsl. Kupoe
BemecTBo U ero ¢yHkiuu. OcodbeHHocTH Omocdepbl Kak rio0aabHOM dKocHCTeMbl. J[MHaMu4eckoe
paBHOBecHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotbl BemecTB U OHOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (Yriepoja, as3oTa).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emnu. AHTponoreHHble U3MeHeHHus B Ouocdepe. [nmobanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBaHue MpUpoAbl U ueioBeuecTBa. CoxpaHeHne OMOpazHOOOpa3usi Kak OCHOBa
ycroitunBoctu Ouochepsl. OCHOBa palMOHATBLHOTO YIPABIEHUS MPHUPOIHBIMH pecypcaMu M HX
ucroiib30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxembl: «[luimeBbie nenu», «buUOIEHO3: cocTaB U CTPyKTypay, «lIpuponHsie
coobmiecTBay, «Llenu nuranusy, « Ikororuueckas nupamuaa», «buocdepa u yenosek», «Ixkocucrema
IIMPOKOJIIUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecay, «buorneHo3 BomoéMay, «ATpoOlLEHO03»,
«[IpumepHbIE aHTPOIOTEHHBIE BO3JEHCTBUS Ha MPHUPOAY», «BakHellne HUCTOYHHKHU 3arps3HEHUs
BO3JlyXa W TPYHTOBBIX BoaA», «llouBa — BaxkHelmas cocraBistomas Ouocdeprb», «DakTOpsI
nerpaaanuu mnousy, «IlapHUKOBBIN P dekT», «PaKkTOpbl PaIUOAKTUBHOTO 3arps3HeHUst OUochepb»,
«O0mas cTpykTypa Ouochepo», «Pacmpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIH 3KpaH
o6uocheps», «KpyroBopor yriepona B 6uochepe», «KpyroBopoT a3ora B mpupoie».

O6opynoBanue: Mojenb-ammuiukanus «Tunudyable OWOIEHO3b», repbapuil «PacTUTenbHBIE
coobecTBay, Koyekuuu «buorenosy, «Bpeautenu BaKHEHUIINX CENbCKOXO03IHCTBEHHBIX KYIbTYP»,
repOapuu U KOJUIEKIIMH PACTEHHUH M )KMBOTHBIX, IPUHAIICKAIINE K Pa3HBIM SKOJIOTHUYECKUM TPYIIaM
onHoro Buaa, Kpacnas kuura Poccuiickoit denepariuu, n300pakeHrs OXpaHsIeMbIX BUI0B PaCTEHUN U
KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 BMOJIOI'MN HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

Cormacho @®I'OC COO, ycranaBiuMBalOTCsS TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00y4aroIUMHUCS TPOTPaMM CpeIHEero oO0Iero oOpa3oBaHUSA: JHUYHOCTHBIM, METAlPEIMETHBIM H
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHMs Ipeamera «bHonorus» BbIIEICHBI
CIIEYIOIINE COCTABJISIFOIINE: OCO3HAHNE 00YJAIOIIUMUCS POCCHICKON TPaKIaHCKOW UACHTUYHOCTH —
TFOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH WM CaMOOIIPENCIICHUIO, Haau4ue MOTUBALUU K
00y4eHHI0 OMOJIOTHH, IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JTMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH U MUCTOPUUYECKUX TPALULMKA pa3BUTHSA OMOJOTMYECKOro 3HaHMsI, FTOTOBHOCTb U
CIOCOOHOCTh OOYYAIOUINXCSl PYKOBOJCTBOBATHCSA B CBOCH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, TPHUCYIIMMU CHCTEME OHOJOTMYECKOro OOpa3oBaHMs, HAJIUYHUE H3KOJOTHYECKOTO
MIPABOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIEIH U CTPOUTH JKU3HEHHBIE IIJIAHBI.

JInuyHOCTHBIE pe3yabTaThl OCBOCHHS Ipeamera «buonorusy A0CTUraroTcs B €IMHCTBE yueOHOM
U BOCIMTATEIbHOM  JEATEIBHOCTH B COOTBETCTBUM C  TPAJAULMOHHBIMA  POCCHUCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHM H JYXOBHO-HPABCTBEHHBIMU LICHHOCTSMM, IPUHATBIMU B
oOIIecTBE TpaBWIAMH W HOPMAaMH TIIOBEIECHUS M CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUs W CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEHW IIO3ULMM JIMYHOCTH, NATPHUOTU3MA,
YBOXKEHUs K 3aKOHY M IIPABONOPAAKY, YEIOBEKY TpyJa M CTAapIIEMy IIOKOJEHHUIO, B3aUMHOIO
YBaXKEHUsI, OEPEHKHOr0 OTHOLIEHMSI K KYJIbTYPHOMY HACJIEIUI0 U TPAAULMSIM MHOTOHAIIMOHAIBHOIO
Hapopa Poccuiickoii @enepannu, NpUpoJe U OKPYKAIOLIEH cpee.

JInuHOCTHBIE pE3yJabTaThl OCBOEHHUS yueOHOro mnpeamera «buosorus» IOKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTALUH, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAULMUOHHBIM LIEHHOCTSIM POCCUHCKOIO OOILECTBA, pacIIMpPEHHE >KM3HEHHOI'O
ONBITa W OINBITA JIEATEIBHOCTU B IIPOLIECCE PEANN3ALUU OCHOBHBIX HAIPABICHUM BOCIUTATEIbHOU
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3UIMK 00yYaromerocs Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O00s3aHHOCTEH, YBaX€HHE 3aKOHA U
MIPaBOIOPSIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JESTENbHOCTH MpPH CO3JaHUHM Y4E€OHBIX IPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BHIITIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENATh COOCTBEHHYIO MO3UIUIO M0 OTHOLIEHUIO K SIBICHUSM COBPEMEHHOMN
’KM3HU U OOBICHSTE €€;

YMEHHE Y4YUTHIBATH B CBOUX JAECUCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJIEHCTBUS
J0JeH ¢ pa3HbIMH YOEKICHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSMHU U COLUAIBHBIM T0JI0’KEHUEM;

TFOTOBHOCTh K COTPYJAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS  y4eOHBIX,
ITIO3HABATEJIBHBIX M UCCIIEN0BATEIbCKUX 33/1a4, YBAXUTEIBHOTO OTHOIICHHWS K MHEHHMIO OIIIOHEHTOB
IIpH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOI0 COJEPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPaXKTAHCKON HWIECHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOM, rop1ocTy 3a CBOM Kpaii, cBOI0 Poauny,
CBOH S13BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOMOHAIIMOHAIIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIECHHWE K MPHUPOJAHOMY HACIEOUIO W MAMATHUKAM HPHUPOIBI, JTOCTHUKEHUSIM
Poccun B Hayke, HCKycCTBe, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE M DPAa3BUTUE OHOJIOTHH,
MMOHUMAaHUsI 3HaYeHHs] OMOJIOTUU B TO3HAHUM 3aKOHOB MPHUPOJbI, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
00I1eCTBa;



uzeliHas yoexxIEHHOCTb, TOTOBHOCTh K CIY)KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIMIO W NPHHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbM Ha OCHOBE OCO3HAHHOI'O
IIPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TpaAuLMAMU Hapo1oB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIKOYas ACTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIICHUH;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXKEHMIO B Pa3HBIX BUAAX MCKYCCTBA, CTPEMJICHUE MPOSBIATh KaueCTBa
TBOPYECKOM JINUHOCTH;

5) ¢u3nueckoro BocnuTaHus, (POpMUPOBAHUS KYJBTYPHI 310POBbS U 3MOLMOHAJIBHOIO
Os1aromosty4us:

MOHMMAHUE W peaju3alus 370pOBOTO M 0e30MmacHoro obpasza >KM3HU (3A0POBOE IMHUTAHHE,
COOJIIO/ICHNE THUTHEHWYECKNX MpPaBUJI M HOPM, COAIaHCHUPOBAHHBIM PEXHUM 3aHATHH WM OTHbIXA,
perynsipHasi Gu3nUecKas aKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U ICHXUYECKOMY 370POBBIO;

MMOHMMAaHHWE LEHHOCTU MPaBUJI UHJIMBUIYaIbHOTO U KOJIJIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHUS B
CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIOJIEH;

OCO3HAaHHE TMOCJIEJICTBUM M HENPUATHUS BPEAHBIX NPUBBIYEK (YNOTPEOIEHUs aJIKOTroJis,
HapKOTHUKOB, KYPEHHUS);

6) TpyaoBoro BocnuTaHus:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepPCTBa, TPYJAOI00HE;

TFOTOBHOCTh K AKTHBHOW J€ATEIbHOCTU TEXHOJIOIMYECKOM M COLMaIbHOW HalpaBiICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INITAHUPOBATH 1 CAMOCTOSATEIBHO BBITIOIHSTH TAKYIO ACSITEIHHOCTD;

MHTEpEC K pA3IUYHBIM cdepaM MpodhecCHOHAIBHOW AEATeNbHOCTH, YMEHHE COBEpLIaTh
OCO3HaHHBIN BRIOOP OymyIieit mpodeccun u peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUH BCE KU3HU;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHHE K MNPHUpOJe KaK HCTOYHMKY >KU3HM Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIICHUE YPOBHS JKOJIOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa IUIAHUPOBAHMS
MTOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEN CpeJibl;

OCO3HaHUE TI100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX POoOIeM U MyTeil UX pelIeHMs;

CIIOCOOHOCTH HCIOJIb30BaTh NMpUOOpETaeMble MpU MU3y4YEeHUU OMOJIOTMHU 3HAHUS M YMEHUS NpHU
pelieHnr MpoOiieM, CBA3aHHBIX C PalUMOHAIBHBIM IPUPOAOIOIB30BAHUEM (COONIOICHUE IpaBUII
MOBE/ICHUS B MPUPOJIE, HAIIPABJIEHHBIX HA COXPAaHEHUE PAaBHOBECHS B HKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OMOChEpDI);

AKTHUBHOE HEIPHUATHE JEHUCTBHM, IPUHOCAIINUX BPEI OKPYXKaroled IPUPOAHOU Cpene, YMEHHE
IIPOrHO3UPOBATh HEOJIATONMPUATHBIE SKOJIOTMYECKHE IOCIEACTBUS NPEANPUHUMAEMbIX AEHCTBUNA U
MPeI0TBPALIATD UX;

HaJIM4Yue Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHHS, OSKOJIOTMYECKOM KYJIbTYpbI, OIBITA
NeSITeIbHOCTH 3KOJIOTMYECKON HAaIpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMH B IIO3HABATENbHOI,
KOMMYHHMKATHUBHOM U COLMAIIBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOHN NEATEIbHOCTH
9KOJIOTMUYECKOM HalpaBjIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00ILECTBEHHOM MPaKTUKH, OCHOBAaHHOT'O Ha AMAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3bIKOBOW M YHUTATENbCKOM KYJIbTYpPbl KaK CpEICTBAa B3aUMOJEHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPA;



MOHMMaHWe crHeuu(uky OHONIOTHM Kak HayKH, OCO3HaHMA €€ pond B (HopMUpOBAHUH
panMoHaTBFHOTO HAYYHOT'O MBILIUICHUS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKPYKAIOLIEM MHUpe
KaK O €IMHCTBE NPUPOAbI, YEeJIOBEKa M OOIIECTBAa, B MO3HAHUHU TNPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTD B 3HAUMMOCTH OMOJIOTHH JUIsI COBPEMEHHOM IIMBIIIU3AIMH: 00ECTIeUeHHsI HOBOTO
YPOBHS pPa3BUTHS MEIUIMHBI, CO3JaHUE TIEPCIEKTUBHBIX OMOTEXHOJOTWH, CIOCOOHBIX pemaTh
pecypcHble TMpOOJIEMBI Pa3BUTHSI UEJIOBEUECTBA, IIOMCKA TMyTE€H BBIXOAA M3 TJIOOATBHBIX
HKOJIOTUYECKUX Tpo0ieM M oOecredeHus: Mepexoja K YCTOHYMBOMY pa3BUTHIO, PALMOHATBHOMY
MCTOJIb30BAHUIO IPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYCHUH OHMOJOTMYECKMX 3HAHUM B IENAX TOBBIMICHHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HayYHOH TPAMOTHOCTH, KaK COCTaBHOM YacTH (yHKIMOHAJIHHOU
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyeMoi npu U3y4eHur OUOIJIOTHH;

[IOHUMAaHUE CYUIHOCTM METOAOB IIO3HAHMS, HCIHOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIB30BATh MOJTydaeMble 3HAHUA I aHAIN3a U OOBSICHEHHSI SIBJICHUN OKPYKAIOIIEro
MHUpPa M TIPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHHE JAeiaTb 0OOOCHOBAHHBIC 3AKIIOUEHHUS HA OCHOBE
HAyYHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIBIO IOTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENIBHO MCIOIb30BATh OMOJIOTHUECKUE 3HAHUS Ul PElIeHUs MpodieM B
peaJIbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE LIEHHOCTH HAY4YHOH JESTEbHOCTH, TOTOBHOCTb OCYILECTBJISATh IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TENIbHOCTh UHIMBUYalbHO U B TPYIIIIE;

TFOTOBHOCTb U CIIOCOOHOCTB K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HaHUH MO0 OMOJIOTHH B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeqMeTHbIe pe3yiIbTaThl OCBOCHUS Y4eOHOro mpeamera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble I (OpPMHUPOBAaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIMXCS — MEXAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLICHAYYHBIE TOHSATHUS, OTPAXKAIOUINE HEIOCTHOCTh HAYYHOH KapTHUHBI MHpa H
cnenn(uKy METOAOB TIO3HAHUS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPTHs,
SBJICHHE, MPOLECC, CUCTEMa, HayYHBIH (PAKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUe, HAOJIOJIEHUE, H3MEpPEHUE, SKCIEPUMEHT W JIPYyruX), YHUBEpCAJIbHBIE YyueOHbIE
neicTBus (MO3HaBaTeIbHble, KOMMYHUKATUBHBIE, PETYIATUBHBIE), oOecrieunBatoniie GopMUpOBaHNE
(YHKIIMOHATBHOW TI'PAaMOTHOCTH Y COIMAJIbHOM KOMIETEHLIMH OOYyYaroIlMUXcsi, CHOCOOHOCTh
00Oy4aroluXcsl HCIOJIb30BATh OCBOEHHBIE MEXIMCLUUIUIMHAPHBIE, MHPOBO33pEHYECKHE 3HAHMUS U
YHUBEpCalIbHbIC YUeOHBIC JCHCTBUS B MIO3HABATEIHLHON U COIMATILHOM MPAKTHKE.

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS MPOrPaMMBbl CPEIHEro 00IIero 00pa30BaHuUs OJIKHBI
OTpaxkaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO  (pOpMyIMpOBaTH M aKTyalM3UpOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOEHUU 3HAHUUN MPUEMBI JOTMYECKOrO MbINUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHUS, Kiaccudukanuu, 0000IIeHNsI), paCKPbIBATh CMbICII OMOJIOIMYECKUX MOHITUH (BBIAEIATH
UX XapaKTepHbIe MPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMH IMOHATUSAMU);

OTIpEeEIATh LEIH AEeATEeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTIOCTHIKEHUS, COOTHOCUTH
Pe3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMU LIESIMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SBJICHUM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIAYKTUBHbBIC, €AYKTUBHbBIC, 110 aHAJIOTHUU), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHUS B pPACCMATPUBAEMbIX SIBICHUSIX, (OPMYIMPOBATH BBIBOJABI U
3aKJIIOUEHHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHbIE CpPEICTBA Ul MPEICTaBICHUS CYIIECTBEHHBIX CBSI3eH H
OTHOIIIEHWHA B M3Yy4aeMbIX OHOJIOTHYECKHUX OOBEKTaX, a TakKe MPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabatrhiBaTh IUIaH pEIIeHUs MPOOJeMbl ¢ YU4ETOM aHAJIM3a MMEIOIIMXCS MaTepHUaJbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;



BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OICHMBATH COOTBETCTBHE pE3YJIbTAaTOB IIEJM,
OLIEHUBATh PUCKH MOCIIEICTBUH AeSATEILHOCTH;

KOOPJAWHUPOBAaTh U  BBIOMHATH pabOTy B  YCIOBHSX PEAIBHOTO, BUPTYaJIbHOTO H
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:

BJIJIETh HABbIKAaMHU Y4e€OHO-MCCIEN0BAaTENbCKOM U MPOEKTHOW JESATENBbHOCTH, HaBbIKAMU
paspemieHuss mpoOiIeM, CIOCOOHOCTPIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHHsI MPaKTHYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOOB O3HAHUS;

HCIOJIb30BaTh PA3JIMYHbIE BUJbl JIEATEIBHOCTH 10 IIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINHU, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B YUEOHBIX CHUTYallUsAX, B TOM YHUCIIE TIPU CO3JJaHUU
y4EOHBIX M COIIMATIBHBIX IIPOCKTOB;

¢dbopMHpOBaTh HAy4YHBIA THI MBIIUICHUS, BJIAJETh HAayYHOH TEPMHUHOJOTHEH, KIFOUEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BATENBHOW JAEATEIBHOCTH W
KU3HEHHBIX CUTYallUsX;

BBISIBIISATH IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyallU3UPOBATh 33a4y, BBIIBUTaTh TUIIOTE3Y €€
pellieHns, HaXOAUTh apryMEHTHI NI J10Ka3aTelbCTBA CBOMX YTBEpXKIEHUH, 3a7aBaTh IapaMETpPhbl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATh MOJIYYEHHbIE B XOJ€E PEIICHUS 3aJlaul pe3yJIbTaThl, KPUTUUYECKH OLEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYILECTBJIATh 1IEJICHAIIPABJICHHbIM IMOUCK IEepeHOca CpPEeICTB M CIOCOOOB JEHCTBUS B
podecCHOHABHYIO CPeny;

YMETb NIEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U IPAKTUUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YIEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeIaraTh OPUTHHAIBHBIC TIOJXOAbI U PEIICHUs, CTABUTH POOIEMbI
U 3aJ1a4i, JOIyCKAIOIINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ unopmanmeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALUH (TEKCTE Y4eOHOTO MOcoOusI, HayqIHO-
MOMYJISIPHOM JTUTepaType, ONOIOTHIECKUX CIOBAPSIX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX,
B lHTEpHeTe), aHanu3upoBaTh HH(YOPMALIMIO PA3INYHBIX BUIOB U (GOPM MPENCTaBICHUS, KPUTUUECKH
OLIEHUBATh €€ JJOCTOBEPHOCTh U HEPOTUBOPEUUBOCTS;

dbopMynupoBaTh 3ampockl M TNPUMEHATh pa3IUYHblE METOAbl IpHU MOHCKE U O0TOOpe
Ouo0rnueckoi nHpopMaIuu, He0OX0AMMOM JIJIsl BBIIIOJIHEHUS YYEOHBIX 3a/1a4;

nprOOpeTaTh OMBIT  HCIOJIB30BAaHUS  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJIOTHIA,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHMS PA3IUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTHUMalbHYI0  (OpMYy  MpEACTAaBICHHUA  OHMOJOTMYECKON
nHpopmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IpYTroe);

UCIOJIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpeACTBA MpH paboTre ¢ OMOJIOTHYECKOM
uHbOpMaMel: MPUMEHITh XWUMHUYECKHE, (PU3UYECKHe W MaTeMaTHYeCKWe 3HAKU W CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPYy, HCIOJb30BaTh W  MPeoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJITHOCTH;

BJIa/IETh HABBIKAMU PACIlO3HABAaHUS U 3alUTHl HHPOpMAIMK, HHHOPMALIMOHHONW O€30MacHOCTH
JUYHOCTH.

OsJaaenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMU:

1) oOmenmue:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BcexX cdepax JKU3HHM, aKTUBHO y4acTBOBAaTh B JUAJIOTe MU
JUCKYCCHUU TIO CYILECTBY 00CYX/1aeMoil Tembl (yMEHHE 3aJjaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTENIbHO BBINOJIHEHUs TpeularaeMod 3a/Jayd, Y4YUTBhIBATh MHTEPECHl U COTJIACOBAHHOCTh
MO3UIUHI IPYrUX YYaCTHUKOB AMAJIOTa WM JUCKYCCUN);

pacrno3HaBaTh HeBepOaldbHbIE CpPEACTBAa OOIICHMS, MOHUMATh 3HAUEHUE COLMANIbHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlMi, YMETh CMsTYaTh KOH(IUKTBI H BECTH
MIEPETOBOPHI;



BJIAJIETh Pa3IMYHBIMHU CIIOCOOAMHU OOIIEHUS M B3aMMOJCHCTBHS, TOHUMATh HAMEPEHUs PYTruX
JOACH, TPOSBIATH YBKUTEIBHOE OTHOIICHME K COOECEAHMKY M B KOPPEKTHOH Qopme
(bopMyIHpOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMAaTh M WCHOJb30BaTh MPEUMYLIECTBA KOMAHAHOM M WHAWBUAYAIBHOW pabOTHl IpH
pernieHn OMOJIOTHYECKON MPOoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTH MMPUMEHEHHSI TPYIIOBBIX (hopM
B3aUMOJICICTBUS NPU PELICHUH YueOHOU 3a1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHUCTBHA C Y4€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)K/10T0 4jI€Ha KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHOM 1€ATENbHOCTH, OPraHU30BbIBaTh U KOOPAUMHUPOBATH IEHCTBUSA 110
€€ JNOCTHKECHMIO: COCTABIIATH IUIaH ACUCTBUM, PACHPENENATh POJU ¢ Y4ETOM MHEHUHM Y4YaCTHUKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PalbOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOTO0 y4acTHHUKA KOMaHbI B OOLIMI pe3ylbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATErMUECKOE IOBEIECHUE B PA3IMYHBIX CUTYaLUsX, [POSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATHBHBIM.

OgBiajeHne YHMBePCAJIbHBIMH Pery/JsiTUBHBIMU 1efiCTBUAMM:

1) camoopraHu3anus:

HCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISIBICHUS MIPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYaIHsAX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHWU IIETICBBIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JIEUCTBUAX M TOCTYNKAaX IO OTHOLICHHID K YWBOW MPHUPOAE, CBOEMY 3J0pPOBBI0 U 3I0POBBIO
OKpY’KaIOIIHX;

CaMOCTOSITEJILHO OCYILECTBIIATH IO3HABATEIbHYIO AESTEIbHOCTD, BBISBIATH IPOOJIEMBI, CTABUThH
1 (GopMyJIMpOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAESITEIbHOCTU U KU3HEHHBIX CUTYALIMSIX;

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH pEIIeHUs NpoOJieMbl ¢ y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlHUsIM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBIEHUIO IIMPOKOW 3PYIUIMU B Pa3HBIX 00JACTIX
3HAHUMU, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBbI B JE€SATEIBbHOCTb, OIICHUBAThH
COOTBETCTBHUE PE3YNbTATOB LIEJISM;

BJIa/IETh HaBbIKAMH I103HABATENbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUN U
MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YNbTaTOB M OCHOBAHHM, MCIOJIb30BaTh MPUEMBI pediieKcuu ams
OLIGHKH CUTYyalluH, BbIOOpA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNbTaTOB AEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YesIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynabTaThl ocBoeHus mporpammbel COO mo Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue aias ydeOHoro mnpenmera «buonorus» HaydHble 3HaHUS, YMEHUSA U
CHOCOOBI IEWCTBUN MO OCBOEHMIO, MHTEPIPETALUN U NMPeoOpa30BaHUIO 3HAHUM, BUbBI 1€ATEIbHOCTH
0 TIOJTYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUH B PA3TUYHBIX YICOHBIX CHTYaIUsIX, a TAKKE B



pEATbHBIX KU3HEHHBIX CHTYAIHsIX, CBI3aHHBIX C Ouoiorueil. B mporpaMMe mpeaMeTHbIe pe3ylbTaThl
MPEJCTABIICHBI 110 T0JIaM 00y4eHusI.

[IpenmerHble pe3yabTaThl OCBOCHUsI yueOHoro mpenmera «buonorusi» ¢ 10 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE M pPOJM OHOJOTMH B CHCTEME HAYYHOTO 3HAHHA
€CTeCTBEHHBIX HayK, B (POPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHUS, O BKIIAJE POCCHUICKMX W 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
O6uosiornu, (PyHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKphIBaTh COJEp)KaHHE OMOJIOrMYECKHMX TEPMHUHOB W TOHSTHHA: XU3Hb, KIIETKa,
opranm3M, MeTaboiu3M (0OOMEH BENIeCTB W IMPEBPAIICHUE SHEPTHH), TOMEOcTa3 (CaMOPETYIISIHS),
YPOBHEBasi OPTaHU3AIMS KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHHE (PENpPOAYKIIHs), HACIECIACTBEHHOCTb,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE WU3jiararb OHOJOTMYECKHEe Teopuu (KJIEeTOYHasi, XPOMOCOMHAs, MYTaI[MOHHAs,
[EHTpaIbHas IOTMa MOJICKYJsipHOU Onosiorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunosa)
n ydeHus (O LEHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KylabTypHbIX pacteHuil H. . BaBunosa),
OTIPECIISATH TPAHUIIBI UX TPUMEHIUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BJIaJ€Th METOIaMU HAyYHOTO MMO3HAHMS B OMOJIOTUU: HAOIOICHUE U ONMCAHUE KHUBBIX
CHCTEM, IPOLECCOB U SBICHUH, OpraHM3alus M TPOBEJCHHE OHOJOTMYECKOTO HKCIEPUMEHTa,
BBIJIBKCHHE TUIIOTE3b], BBISIBICHUE 3aBUCHMOCTH MEXY MCCIEAYEMBIMU BEIMYMHAMH, OOBSICHEHNE
MOJTyYCHHBIX PE3YJIbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX TOHSATHIA, TEOPUHA U 3aKOHOB, YMEHHE JENIaTh
BBIBOJIbl HA OCHOBaHHMHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBCHHbIE TNPU3HAKA BHPYCOB, KIETOK IPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOILIECCOB: OOMEHA BEUIECTB H
NpeBpalleHsi PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTHYECKOTO M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO033, MeH03a, OIUIOJOTBOPEHHUS, Pa3MHOXEHUS, WHIAMBHIYaTbHOTO pPa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE TPHUMEHATh MOJYYCHHbIE 3HAHHUA JJIsI OOBSICHEHUS OHMOJOTMYECKHX MPOIECCOB U
SBIICHHUM, JUIS TIPUHATHSA TPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOW >KU3HU C LENBIO O0ECIICYCHUs
0€30MaCHOCTH CBOETO 370POBBSl M 3[J0POBbS OKPYXAIOIMIUX JIFOACH, COOII0EHUSI HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXKAIOMIEW MPHPOTHOW Cpele, MOHMMaHWE HEOOXOIUMOCTH HCIOIb30BAHUS
TOCTHKEHUI COBPEMEHHOM OMOJIOTHH M OMOTEXHOJIOTHH IS PallMOHAIBHOTO MIPHPOIOTIOIE30BAHMS;

YMEHHE pemaTh dJIEMEHTapHbIE TEHETHYECKHE 33/1a4l Ha MOHO- M TUTHOPHUIHOE CKpEIUBaHHE,
CIICTIJICHHOE HACJIEZIOBaHUE, COCTABJIATH CXEMBbl MOHOTHOPHIHOTO CKPEIIMBAHUS UIS MPEICKa3aHHsI
HaCJIeIOBaHMsI IPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBIIIOJIHATDH Ja00PAaTOPHBIE U MPAKTUYECKUE pabOThI, COOI0IaTh IIpaBUiia MPH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE KpPUTHYECKH OICHMBATh W HMHTEPIPETUPOBATh HH(POPMAIHMIO OHOIOTHYECKOTO
CoZIep KaHusl, BKITFOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3ITUYHBIX HCTOYHUKOB (CPECTBA MACCOBOM
nH(pOpPMAINY, HAYYHO-TIONYJISIPHBIE MAaTEPUAIIbI), STHYECKHE ACTIEKTHl COBPEMEHHBIX MCCIIEJOBAaHUH B
OMOoJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE TMCHMEHHBIC U YCTHBIE COOOIIEeHUs, 0000111asi OMOIOTUYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO MCIOJIh30BATh MIOHATHUHBIN ammmapar OHOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOCHUsI ydeOHOro mpenmera «buonorusi» ¢ I1 knacce NOTKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M pOJM OHOJIOTMHM B CHCTEME HAyYHOTO 3HAHHUSA
€CTeCTBEHHBIX HayK, B (OPMHPOBaHHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa W
HAyYHOTO MHPOBO33PEHUS, O BKJIAJC POCCHUHCKHUX W 3apyOCIKHBIX YUYEHBIX-OMOJIIOTOB B Pa3BUTHE
Oonostornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEIIOBEKA IS PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHE DPAaCKpBIBaTh COJICpKaHWE OWOIIOTMYECKUX TEPMHHOB W TIOHSTHA: BHI, TOMYJISIINS,
TeHO(OH/I, IBOJIIOIMS, IBIDKYIIUE CHIIBI ((PaKTOpPHI) IBOJIONHH, MPUCITOCOOTICHHOCTh OPTaHHU3MOB,
BUZ000pa30BaHue, dKOIOTHYECKHE (DAKTOpPBI, SKOCHCTEMA, MPOIYIEHTH, KOHCYMEHTHI, PEIylEHTHI,
[IeTIA TTUTAHUSI, SKOJIOTUYECKast MUpaMuia, OrnoreoreHos, onocdepa;

YMEHHUE M3JlaraTh OMOJIOTHYeCKHe TeopuH (IBommononHas Teopust Y. JlapBuHa, CHHTETHUYECKAs
TEOPHS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsimieBoro cxonactea K. M. bapa, uepenoBanus
IJIaBHBIX HampaBieHnd u myrted somonmu A. H. CesepuoBa, yuenus o Oumocdepe B. N.
Bepranckoro), onpeaensTh rpaHUIlbl UX TPUMEHIMOCTH K )KUBBIM CHCTEMaM;



YMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJCHUE U OMHMCAHUE KUBBIX
CUCTEM, IMPOILIECCOB M SBJICHHM, OpraHu3alus W TMPOBEICHUE OHMOJOTHYECKOTO HKCIEPHUMEHTA,
BBIIBIDKCHUE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY MCCIEIYeMbIMU BEIMYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3y/IbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUA U 3aKOHOB, YMEHUE JENATh
BBIBOJIbI HA OCHOBAHUU TOJYYECHHBIX PE3YyJIbTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHHSI OWOJIOTMYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIIAM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OMOTEeOIIEHO30B U 3KOCHUCTEM, OCOOSHHOCTH
MPOLIECCOB:  HACJICJICTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUSA,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEHCTBUS JKOJOTHUYECKUX (AKTOPOB HA OPraHU3MEI, TepeHoca
BEIIECTB M IOTOKA 3HEPrUM B HKOCHCTEMAX, AHTPOIIOTEHHBIX HM3MEHEHUW B JIKOCHUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIMIECTB U OMOTCOXMMHYECKUX IIUKIOB B Onocdepe;

YMEHHE TIPUMEHATh TIOJTYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OMOJOTUYECKHX IPOIECCOB H
SIBJICHUHW, ISl TIPUHSTUS TPAKTHYECKUX PEIICHUN B MOBCEIHEBHON JXU3HU C IIENIbI0 00eCIeYCHHUS
0€30MMacCHOCTH CBOETO 370POBbSI U 3[IOPOBBSI OKPYXKAIOIIUX IO, COOMIOICHNSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOUIEH MPHPOMHON Cpele, MOHMMAaHHE HEOOXOJAMMOCTH HCIOJIb30BaHUS
JOCTH>KEHHI COBPEMEHHON OMOJIOTMH JIJISl PALIMOHATILHOTO TPUPOIOTIOIB30BAHMS;

YMEHHE PelaTh dJIEMEHTapHbIC OMOJIOTHYECKUE 3aaul, COCTABIATh CXEMBI IIEPEHOCA BEIIESCTB
Y SHEPTUHU B dKocHUcTeMax (LeNu MUTaHus);

YMEHHE BBITOJIHATH JTJaOOPATOPHBIE U MPAKTUICCKUE pabOThI, COOI0IATh paBmiia Ipu padoTe ¢
y49eOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KpPUTHYECCKH OICHUBATH M HWHTEPIPETHPOBATh HH(DOPMANHMIO OHOIOTHYECKOTO
coJiepKaHusl, BKIIIOYAIOTYIO TICEBIOHAYYHBIE 3HAHMS U3 PA3JIMYHBIX HCTOYHUKOB (CpeICTBa MacCOBOM
nH(OpMALINY, HAYIHO-TIOMYJSIPHBIE MAaTepHaIbl), pPacCMAaTPUBATh TJIOOATBHBIC JKOJIOTHYCCKHE
POOJIEMBI COBPEMEHHOCTH, JOPMHUPOBATH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIICHMS, 000011ast OMOIOTUIECKYIO
WH(OPMALIHIO U3 HECKOJIBLKUX UCTOYHUKOB, IPAMOTHO HMCIIOJIB30BATh MOHSATHIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

HaumMmenoBanue KoaudecTBO yacoB
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3zie/ioB H TeM KoHnTpoJbHbIE IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
MporpamMmMbl padoThI padoThI
1 buosiorus kak Hayka 2 0.5 https://m.edsoo.ru/11A1Z8R9E
JKuBsble cucTeMbl U UX
2 1 https://m.edso00.ru/L7K105N9Q
OpraHu3alus

XUMHYECKUHN COCTaAB U
3 8 1 https://m.edsoo.ru/A614J7H5H
CTPOCHUE KIIETKU

KuznenesreapbHoc
4 HSHEACATCARHOCTD 6 https://m.edsoo.ru/W4T1H4X1L
KIICTKHU

Pa3mHOXeHue u
5) WHJVBHIyaJIbHOE 5 1 https://m.edso00.ru/BOIM3D1Q40
pa3BUTHE OPTaHU3MOB

HacnencrBeHHOCTE U
6 NU3MEHYUBOCTH 8 15 https://m.edso0.ru/K4Q4P3Z3Y
OpPTaHU3MOB

Cesexiust Oprainu3MoB.
7 HHA Op 3 https://m.eds00.ru/G8F5Q0R3K
OCHOBBI OMOTEXHOJIIOTUU

8 PesepBHOE Bpems 1 https://m.eds00.ru/D40108L0S

OBUIEE KOJIMYECTBO

YACOB IO TIPOTPAMME 34 0 4



https://m.edsoo.ru/I1A1Z8R9E
https://m.edsoo.ru/L7K1O5N9Q
https://m.edsoo.ru/A6I4J7H5H
https://m.edsoo.ru/W4T1H4X1L
https://m.edsoo.ru/B9M3D1Q4O
https://m.edsoo.ru/K4Q4P3Z3Y
https://m.edsoo.ru/G8F5Q0R3K
https://m.edsoo.ru/D4O1O8L0S

11 KJTACC

HaumeHoBaHUe KoanuyecTBO yacos
Ne JuaexkTpoHHble (HU(pPOBbHIE)
pa3fiesioB U TeM Konrtposabubie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
nporpaMmMsbl padoThI padoThI
9
1 BOIIOUHORHAA 9 1 https://m.edso00.ru/R6GOTOB2H
ouonorus
Bo3nukHoBeHue u
2 pa3BUTHE KU3HU 9 0.5 https://m.edsoo.ru/Y9H2Q3P9A
Ha 3emiie
Opranusmel 1
3 OKpY>Karo1as 5 1 https://m.edsoo.ru/QOF7W3Q4C
cpena
Coo0mrecTBa u
4 DKOJIOTHYCCKHUE 9 https://m.eds00.ru/Z3D9Q3V0S
CHCTEMBI
5 PeszepBHOE Bpemst 2 https://m.edsoo.ru/POD3V1J6C
OBILIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOI'PAMME



https://m.edsoo.ru/R6G0T0B2H
https://m.edsoo.ru/Y9H2Q3P9A
https://m.edsoo.ru/Q0F7W3Q4C
https://m.edsoo.ru/Z3D9Q3V0S
https://m.edsoo.ru/P0D3V1J6C

IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne KosmuecTBo yacos Jara DJIeKTPOHHBbIE HH(POBBIE
n/n Tema ypoka Bcero| KP | IIP u3ydyeHusi | oOpa3oBaTesibHbIE PeCypPChl

1 buoinorus B cucreMe Hayk 1 01.09 https://m.edso0.ru/L3N5X6G2Y
MeTtobl no3HaHus xuBoW npupoabl. [Ipaktuueckas padora Ne

2 1 «Mcnosnb30BaHuE pa3InyHbIX METOJOB MIPU U3YUYECHUH 1 0.5 08.09 https://m.edso00.ru/J3G9X4D7E
OMOJIOTHYECKUX 00BEKTOBY
buonornueckue cUCTEMBI, IPOLIECCH U UX U3YUYCHHE 1 15.09 https://m.edsoo.ru/P6ABWSC2X
XHUMHUYECKUH COCTAB KJIETKH. Boa 1 MuHepalibHbIE COMN 1 22.09 https://m.edsoo.ru/H9K8A6CIF
benku. CoctaB u ctpoeHue 0ei1KoB 1 29.09 https://m.edso00.ru/Q6J215K1J
DepMeHThI — OMOJIOTHYECKHE KaTamn3aTopel. JlaboparopHas

6 pabora Ne 1 «M3yueHune KaTaluTUUECKOW aKTHBHOCTH 1 05 06.10 https://m.edso00.ru/P8Q204T0OF
(bepMeHTOB (Ha IpUMepe aMHIIa3bl WM KaTajaa3bl)»
Yrnesoasl. JInnuasl 1 13.10 https://m.eds00.ru/Q8Y8G5J1B
Hyxnennoseie kucnotsl. ATO 1 20.10 https://m.eds00.ru/M1Q8NOY5C
HcTopus u MeTtoabl n3ydeHus kiuetku. Kierounas teopus 1 10.11 https://m.edsoo.ru/AOPOE1L6Q

10 Knerka xak nenocTtHas )KuBasg CUCTEMA 1 17.11 https://m.edsoo.ru/I8B9Y9Z1N
CtpoeHue sykapuotuueckoit kietku. Jlaboparopnas padota Ne

1 | 2o oo o o |3 | os| an | s
WX OIHMCAHHEY

12 OOMeH BelecTB WM MeTaboIu3M 1 01.12 https://m.edsoo.ru/W3W7F8M9B

13 ®otocuHTe3. XEMOCUHTE3 1 08.12 https://m.edsoo.ru/E1Z2R009B

14 DHepreTUYecKuii 0OMeH 1 15.12 https://m.edsoo.ru/H3D3Y6V0OH

15 JKu3HeHHBIN UK KICTKHU. JleneHne KiieTku. MuTo3. 1 05 2212 https://m.eds00.ru/EOX7DEPEC

JlaGopaTtopHnas pabota Ne 3 «HaGmroneHne MuTo3a B KJIIETKaxX



https://m.edsoo.ru/L3N5X6G2Y
https://m.edsoo.ru/J3G9X4D7E
https://m.edsoo.ru/P6A8W5C2X
https://m.edsoo.ru/H9K8A6C9F
https://m.edsoo.ru/Q6J2I5K1J
https://m.edsoo.ru/P8Q2O4T0F
https://m.edsoo.ru/Q8Y8G5J1B
https://m.edsoo.ru/M1Q8N0Y5C
https://m.edsoo.ru/A0P0E1L6Q
https://m.edsoo.ru/I8B9Y9Z1N
https://m.edsoo.ru/U5C3M3A1O
https://m.edsoo.ru/W3W7F8M9B
https://m.edsoo.ru/E1Z2R0O9B
https://m.edsoo.ru/H3D3Y6V0H
https://m.edsoo.ru/E0X7D6P5C

KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIMpenaparax»

16 buocunres 6enka. Peakiius MaTpuyHOTO CHHTE3a 1 29.12 https://m.edsoo.ru/E3R813D8J
17 Tpancnsus — OnocuHTe3 Oenka 1 12.01 https://m.edso0.ru/ESTON8W9H
18 Hexkierounsie GopmMBbI )KU3HU — BHPYCHI 1 19.01 https://m.edso00.ru/J3B9G7A8B
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1 26.01 https://m.edsoo.ru/P7EQV8V0S
20 Meiio3 1 02.02 https://m.eds00.ru/\VOS8G3AE6W
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. OMIOA0TBOPEHHUE.
21 JlabopaTtopHnas pabota Ne 4 «3yueHue CTpOeHHUs MOJOBBIX 1 0.5 | 09.02 https://m.edso0.ru/B5G7QIN3B
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
22 WNHauBHyanbHOE pa3BUTHE OPraHU3MOB 1 16.02 https://m.edsoo.ru/A8S8W9F2F
23 ['eneTnka — Hayka 0 HACJIEICTBEHHOCTU U U3MEHYMBOCTH 1 02.03 https://m.edsoo.ru/E2A4C4G5I
3aKOHOMEPHOCTH HACIIEIOBaHUS TPU3HAKOB. MOHOTHO oe
24 P A P HOB HorHopHAH 1 09.03 https://m.eds00.ru/X0T3G9D4X
CKpEIIUBaHUE
0 .3
25 Jlurnbpuztoe CKpelHBatie. 3akOH HEsaBHCHMOTo 1 16.03 https://m.edso0.ru/UsM0QO0T6M
HaCJIeI0BaHUS IPU3HAKOB
CuenneHHoe HacleoBaHKue Mpu3HaKoB. JlabopartopHas pabota
Ne 5«1 0
26 (VISYHCIHE PESyIRTATOR MOHOTHOPHAHAOTO 1 1 05 | 23.03 https://m.eds00.ru/B3FIA3Y 7K
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX
MHUKpOIIpenaparax»
r .H
97 eHeTuka noja. HacienoBanve mpu3HAKOB, CLIETUVIEHHBIX C 1 06.04 https://m.edsoo.ru/F6TACOV1Z
OJIOM
N3menunBocTh. HenacnencrBeHHass USMEHUMBOCTb.
Jla6 6ora Ne 6. 1 i
28 abopaTopHa pabotd 3YHCHHE MOAMPUKALHOHHO 1 0.5 | 13.04 https://m.eds00.ru/SOLOX1U5X
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psija U
BAapUALMOHHON KPUBOI»
H . JIab 6ota No 7.
29 acJeICTBEHHAs N3MEeHYHBOCTh. JlabopaTopHas pabora 1 05 | 2004 https://m.edsoo.ru/X00808MEC

«AHanu3 MyTauil y 1po30(puiibl Ha TOTOBBIX



https://m.edsoo.ru/E3R8I3D8J
https://m.edsoo.ru/E5T0N8W9H
https://m.edsoo.ru/J3B9G7A8B
https://m.edsoo.ru/P7E0V8V0S
https://m.edsoo.ru/V0S8G3A6W
https://m.edsoo.ru/B5G7Q9N3B
https://m.edsoo.ru/A8S8W9F2F
https://m.edsoo.ru/E2A4C4G5I
https://m.edsoo.ru/X0T3G9D4X
https://m.edsoo.ru/U5M0Q0T6M
https://m.edsoo.ru/B3F9A3Y7K
https://m.edsoo.ru/F6T4C9V1Z
https://m.edsoo.ru/S0L0X1U5X
https://m.edsoo.ru/X0O8Q8M6C

MUKpOIIpenaparax»

30 I'eHeTHKa yenoBEKa 1 27.04 https://m.edso0.ru/K9JOM1Y4N
31 PesepBHsiit ypok. O600mienne mo reme «HacneacTBeHHOCTh U 1 04.05 httos://m.eds00.ru/H2DEHIXAW
U3MEHUYUBOCTH OPTaHU3MOBY
32 Cenexuus Kak HayKa U IpoLECC 1 11.05 https://m.edsoo.ru/\WW9F9POH3Y
33 MeTobl U JOCTUKEHUSI CEJICKIIMU PACTEHUNA U )KUBOTHBIX 1 18.05 https://m.edsoo.ru/D2L0Y6L3S
34 broTexHoI0rHs Kak 0Tpaciib IPOU3BOJCTBA 1 25.05 https://m.edso0o.ru/Y9Q2W2U4V
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/K9J0M1Y4N
https://m.edsoo.ru/H2D5H9X4W
https://m.edsoo.ru/W9F9P0H3Y
https://m.edsoo.ru/D2L0Y6L3S
https://m.edsoo.ru/Y9Q2W2U4V

11 KIIACC

Ne KosmmuecTBo yacos Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tema ypoka Bcero| KP | IIP | wu3yuyeHus | oOpa3oBaTesbHbIE Pecypchl
1 OBOIIOLUSA U METOABI €€ U3YyUEHUS 03.09 https://m.edsoo.ru/T1A2H004W

Hcropust pa3BUTHS PEACTaBICHUI 00 ABOIOIUN 1 10.09 https://m.edso0.ru/K4X7N1R3K
3 MuKpo3BOTIOIUS 17.09 https://m.edsoo.ru/D2UGE3B0Y
[Honynsius Kak 31eMeHTapHasi €IMHULA BUAA U ABOJIIOLIUH.
4 JlabopaTtopHnast padota Ne 1 «CpaBHeHHE BUIOB MO 1 05 24.09 https://m.edsoo.ru/O9U2M5L5H
MOP(OJIOTHIECKOMY KPUTEPUIO»
JBkymue cuitbl (3IeMeHTapHbIE (PAaKTOPHI) IBOIIOIUH 1 01.10 https://m.edsoo.ru/R9B8I6GASL
EcrecTBenHbIl 0TOODP M ero GopMbI 1 08.10 https://m.edsoo.ru/H2R2B9K4P
Pe3ynbTathl 3BOIOIUEU: TPUCTIOCOOJICHHOCTh OPTaHU3MOB 1
7 BugooOpa3oBanue. Jlaboparopnas pabota Ne 2 «Onucanue 1 05 15.10 https://m.eds00.ru/X2U8Z1K4N
IpUCIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa»
8 HanpaBnenust 1 myTy MaKpO3BOJIIOLIUN 1 22.10 https://m.edsoo.ru/N3B0OG3K9D
HeoOpatumocTs 3BOIOIIUN 1 05.11 https://m.edsoo.ru/Z7TH7Q5R9J
10 HcTopus >xu3HU Ha 3eMIIe U METOABI €€ H3yUEHUS 1 12.11 https://m.edsoo.ru/K2G8W172wW
11 ['umoTe3bl MpOUCXOXKAEHUS KU3HUA Ha 3emIie 1 19.11 https://m.edsoo0.ru/U604K7W7W
12 Pa3BuTHe )xn3HM Ha 3eMJIe 110 3paM U NepuoiaM 1 26.11 https://m.edso0.ru/K3B9Q0H4U
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBHOTO U JKUBOTHOI'O MUDA.
13 HpaKTqueCKaﬂ pabota Ne 1 «/3y4yeHne UCKOMAaeMbIX OCTaTKOB 1 05 03.12 https://m.eds00.ru/Q6E3C3W7X
pacTeHHH U )KMBOTHBIX B KOJIJIEKLIUAX»
14 CoBpemeHHasl cucTeMa OpraHuyecKoro Mupa 1 10.12 https://m.eds00.ru/G5TOAGUO0G
15 OBOJIOIUS YeTIOBeKa (aHTPOIIOTEeHE3) 1 17.12 https://m.edso0.ru/M2G5Q6F5N
16 JBmkynue cuibl ((hakTOphl) aHTPOIIOTEHE3a 1 24.12 https://m.edsoo.ru/P1H5B7N2Y
17 OcHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 1 14.01 https://m.edso0.ru/D2J2T6Z0L



https://m.edsoo.ru/T1A2H0O4W
https://m.edsoo.ru/K4X7N1R3K
https://m.edsoo.ru/D2U6E3B0Y
https://m.edsoo.ru/O9U2M5L5H
https://m.edsoo.ru/R9B8I6A8L
https://m.edsoo.ru/H2R2B9K4P
https://m.edsoo.ru/X2U8Z1K4N
https://m.edsoo.ru/N3B0G3K9D
https://m.edsoo.ru/Z7H7Q5R9J
https://m.edsoo.ru/K2G8W1Z2W
https://m.edsoo.ru/U6O4K7W7W
https://m.edsoo.ru/K3B9Q0H4U
https://m.edsoo.ru/Q6E3C3W7X
https://m.edsoo.ru/G5T0A6U0G
https://m.edsoo.ru/M2G5Q6F5N
https://m.edsoo.ru/P1H5B7N2Y
https://m.edsoo.ru/D2J2T6Z0L

18 UYenosedyeckue pacsl U NPUPOIHBIE aJANTALIUN YEIOBEKA 1 21.01 https://m.edso0.ru/Y6J6T6R3P

19 Peseprublit ypok. O600mieHne no reme «Bo3HUKHOBEHUE U 1 5801 https://m.edsoo.ru/Z8HBDEMSB
pa3BUTHE )KU3HU HA 3eMJIIE»

20 DKOJIOTHS KaK HayKa 04.02 https://m.edsoo.ru/W2W7M1Z8Y

21 Cpenbl 00uTaHUs U YKOJIOTHYECKUE (DAKTOPHI 1 11.02 https://m.edsoo.ru/A5Q4Z8V1L
Abuotnueckue dakropsl. Jlaboparopras padora Ne 3.
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITIPOT'PAMMOBI

10 KJTACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

ChopMHpOBaHHOCTh 3HAHWK O MECTE U POJM OWOJOTHH B CHCTEME
HAy4yHOTO 3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHOH KAapTUHBI MHpAa W HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Owosoruu; (QYHKIMOHATHHOW TPAMOTHOCTH 4YeEJIOBEKa IS  PEHICHUS
KU3HCHHBIX 337124

YMeHue packpbiBaTh COJEp>KaHUE OMOJOTHYECKHX TEPMHHOB U MOHSTHI:
KHU3Hb, KJIETKa, OpraHu3M; MeTabonu3M (0OMEH BEUIECTB U IMpEBpaLICHHUE
SHEPTUM), TOMeOocTa3 (CaMOperyJsius), YPOBHEBas OpPraHMU3aIUs KUBBIX
CUCTEM, CaMOBOCIpOU3BeACHHE  (PENpONyKIUs), HACIEACTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PAa3BUTHE

YMenue wuznaratb OHOJIOTMYECKHE TeOopuu (KIETOYHas, XpOMOCOMHas,
MyTtauuoHHas), 3akoHbl (I. Menpgens, T. Moprana, H.1. BaBunosa) u
yuyeHuss (0 LEHTpax MHOrooOpasuss U MPOUCXOKACHUS KYJIbTYPHBIX
pacrennit H.J. BaBunoBa), omnpenensiTh TpaHHULbl UX MNPUMEHHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BiaajaeTh METOJaMHU HAayY4YHOTI'O ITO3HAHUSA B OMoJIOruH (Ha6J’II-OI[eHI/Ie
U OIMCAHUC KUBBIX CHUCTCM, IPOLECCOB U HBHGHHﬁ; opraHu3anusa u
IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUXKXCHUC TUIIOTE3BI;
BBISABJICHUC 3aBUCUMOCTH MCKAY UCCICAYCMbIMU BCIIMYNHAMU, 00BsICHEHUE
MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u
3aKOHOB; YMCHUC ACJIATh BBHIBO/JIbI HA OCHOBAHWHW ITOJTYYCHHBIX pGSYJ'II)TaTOB)

YMeHue BeIIENSTh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK POKAPHOT U
9YKapHOT, OAHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
mporeccoB OoOMEHa BEUIECTB M MPEBpallleHUs HSHEpruu B  KIETKE,
¢doTocuHTE3a, MIACTUYECKOTO U PHEPreTHUecKoro oOMEHa, XEMOCHHTEe3a,
MHUTO33a, Me€H03a, OIUIOJOTBOPEHUS, PA3MHOXKEHHUS, WHAUBHIYaIbHOTO
pa3BUTHA OpraHu3Ma (OHTOT€HE3)

yMeHI/Ie HpI/IMeHHTB HOqueHHBIe 3HAHUA OJId O6T)$[CHCHI/I$[ 6HOHOFI/I‘—I€CKI/IX
MPOLIECCOB W SIBJICHUW, I NPHUHATUSA NPAKTUYECKUX PpEIICHUH B
MOBCEJHEBHOM JKM3HM B IElIX oOecneueHuss Oe30IIaCHOCTH CBOEro
3JI0POBBS U 3JIOPOBBS OKPYKAFOIIUX JIFOJICH, COOJIIOIEHUS HOPM TPAaMOTHOTO




MOBEJICHUS B OKPY KAIOIIEH MPUPOTHON cpesie; TOHUMaHue HEOOXO0UMOCTH
WCIIOB30BaHUs JOCTHIKEHUH COBPEMEHHOW OHOJIOTMM W OHMOTEXHOJOTHH
JUTSL PAallMOHATILHOTO TTPUPOAOIIOIB30BAHMS

VYMeHue pemaTth 3JEMEHTApHblE TE€HETHMYECKHE 3aJauyd Ha MOHO- U
IUTHOPUAHOE CKpELMBAaHUE, CLEMJICHHOE HAacleJOBaHUEe; COCTABIAThH
CXEMbl MOHOTMOPHIHOIO CKpEIIMBAHMs IJs IIpEJICKa3aHUsl HacleJOBAHUS
IIPU3HAKOB y OpPraHU3MOB

YMeHHe BBINOJHATH JIA0OPATOPHBIC W TPAKTUYECKHE PAaOOTHI, COONIOIATH
MpaBujia Ipyu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 00OPYIOBAHHEM

YMeHHe KpUTHUYECKH OICHMBATh M HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEPKAHUS, BKIIIOYAIOIIYIO TICEBIOHAyYHbIC 3HAHUS U3
paznuuHbiX ucTtoyHUKOB (CMU, HaydHO-mOmynsipHBIE MaTepUabl);
ATHUYECKHE aCIEKThl COBPEMEHHBIX HCCIEI0BaHUN B OMOJIOIMH, MEIULIMHE,
OMOTEXHOJIOTHH

10

YMeHue cosnaBaTh COOCTBEHHBbIE NHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mas OMONIOTUYECKYI0 HH(MOPMALUIO W3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapat OMOJIOrHH

11 KIIACC

Kox
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

CpopMUpOBAaHHOCTh 3HAHUW O MeECT€ W POJM OWOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHUS E€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KapTHUHBI MHpPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornn; (QYHKIUOHATHHOM TPAaMOTHOCTH YEJIOBEKa [UJISI PEIICHUS
YKU3HEHHBIX 3a]1a4

YMeHHe pacKpbIBaTh COJCPKAHUE OMOJIOTMYECKHMX TEPMHUHOB U TOHSTHIL:
BUJ, TOMYJSLHUs, TEHO(POH, SBOJIOIUS, IBWXKYIIHE CHIbI ((pakTopbl)
OBOJIIOIIUKM,  MPHUCIOCOOJICHHOCTh  OPraHW3MOB,  BHJ000pa3oBaHUE,
IKOJIOTHYECKUE  (aKTOPhI, OSKOCHCTEMA, MPOAYICHTbI, KOHCYMCHTHI,
PENyILICHTHI, 1A TUTAHUSA, O3KOJOTMYEeCKas MUpaMuia, OHOTeOIeHO3,
o6unochepa

YMeHne wu3naratb OHMOJOTHYECKHE TEOPHH (DBOJIOMHMOHHAS Teopus Y.
HapBI/IHa, CUHTCTHUYCCKAA TCOPUA BBOJ'IIOI_[I/II/I), 3aKOHBbI U 3aKOHOMCPHOCTHU
(3aponprmeBoro cxoactBa K.M. bapa, yepenoBanus r1aBHBIX HampaBICHUI
nu nyreid osBomorun A.H. CeseproBa, yueHuss o Oumochepe B.H.




BepHaI[CKOl"O), OonpeacIsAITb TI'paHUIbl HUX IHIPUMCEHHMOCTH K JKHBBIM
CHUCTCMaM

YMeHue BIajieTb METOJaMHU HAy4YHOTO MO3HAHUS B OMojoruu (HaboeHue
U OIMCAaHWE >KUBBIX CHUCTEM, NPOLIECCOB M SBIICHUM; OpraHu3auus |
MPOBEJICHUE OHOJIOTUYECKOTO HKCIEPUMEHTA, BBIIBHIKCHUE THIIOTE3HI;
BBISIBIICHUE 3aBUCUMOCTH MEXKIY UCCIECyEeMbIMH BETMYMHAMU, OObSICHEHUE
MOJYYEHHBIX PE3YJIbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUUA U
3aKOHOB; YMEHHE JIeNIaTh BHIBOJbI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTATOB)

YMeHue BBIICIATh CYIICCTBEHHBIC INPU3HAKH CTPOCHHUS OHMOJIOTHYCCKHX
00BEKTOB: BHJIOB, MOMYJISLMEA, MPOJYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOT'COIICHO30B M DKOCHCTEM; OCOOCHHOCTH IPOIIECCOB HACIICICTBEHHOM
W3MEHYHMBOCTH, €CTECTBEHHOI0 otbopa, BHJI000pa30BaHMUs,
MPHUCIIOCOOICHHOCTH OPraHU3MOB, JICHCTBUS 3KOJOTHYECKUX (DaKTOPOB Ha
OpraHM3Mbl, IEPEHOCa BEIIECTB M IIOTOKAa OJHEPIHMM B JKOCHCTEMax,
AHTPOITOTEHHBIX U3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH, KPYyrOBOpOTa
BEILIECTB U OMOTCOXUMHUYCCKUX ITUKIIOB B OHocdepe

YMeHue npuMeHsTh NOJy4YeHHbIE 3HAHUS AJi11 O0BACHEHUS! OMOIOIMUECKUX
IIPOLIECCOB W SIBJIICHHUW, I NPUHATUSA NPAKTUYECKUX PpEIICHUH B
MOBCETHEBHON JKM3HM B MEISIX OOecredeHuss O€30MacHOCTH CBOETO
3/10pOBbS U 3[J0POBBS OKPY>KAIOIIUX JIFOJIEH, COOJIIOIEHNSI HOPM TPaMOTHOT'O
MOBE/ICHUS B OKPY:KAOILEH PUPOAHOMN cpejie; TOHUMaHHe HEOOXO0AUMOCTH
WCTIOJIB30BAHUS JOCTIKEHUH COBPEMEHHON OHMOJIOTHH ISl PallMOHAIBHOTO
IIPUPOJIONIOJIB30BAHUS

YMmenue peuaTb 3JICMCHTAPHLBIC OMOJIOTHYECKHUE 3aaa4u, COCTAaBJIATb CXCMBI
TIEPCHOCA BCHICCTB U SHCPIUH B SKOCUCTCMAX (I_[eHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOPAaTOPHBIE U MpaKTHYeCKue paboThl, cOOMI0aTh
IIpaBUiIa MpH paboTe ¢ yueOHBIM U 1a00paTOpHbIM 000pYIOBAHUEM

YMeHue KpUTUYECKH OLEHUBAaTh M HHTEPIPETHPOBATh HH(OPMALINIO
OMOJIOTMYECKOTO COAEpKaHMsI, BKIIOYAIOUIYIO MCEBJIOHAYYHbIC 3HAHUS W3
paznuuHbiX uctouyHukoB (CMU, HaydHO-mOmynsipHBIE MaTepUabl);
paccMmarpuBaTh T00aibHBIE 3KOJOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH,
(hopMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIIUIO
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YMeHue co3gaBaTh COOCTBEHHBIE NHCHBMEHHBIE W YCTHBIE COOOIICHUS,
00001mmass OMOJIOTHYECKYI0 HH(POPMALHUI0 M3 HECKOJIbKUX HCTOUYHUKOB,
I'PaMOTHO MCIIOJIb30BATh MOHSTUITHBIN anmapaTt OMOJIOTHH




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJTACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

1

buonorusa xak HayKa

11

buonorus — wayka o xwuBoil mpupozge. Ponp Ouomorum B (dopmupoBaHuu
COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CuctemMa OMOJIOTMYECKUX HAYK

1.2

Meroabl TO3HAHUS KUBOW MPUPOJILI (HAOIIOJEHUE, SKCIEPUMEHT, OIMHUCAHHE,
U3MepeHue, KiaccHu(UKaus, MOJCIUPOBAHUE, CTAaTHCTUYECKas 00paboTka
JTAHHBIX )

JKuBble cUCTEMBI U UX OopraHu3anus

2.1

JXusble cuctembl (OMOCHCTEMBI) Kak NHpeAMeT H3ydeHus Owmosnoruu. CBOWCTBA
OMOCHCTEM M UX pazHooOpas3ue

2.2

YpoBHU OpraHuzanMu OHOCUCTEM: MOJIEKYJISIPHO-TEHETUUYECKHM, KIETOUYHBIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHbIN

XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB  KJIETKHM. XHMHUYECKHUE JJEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHTBI. Boxga u wMuHepanbHble BemectBa. OyHKUMM BOIBI H
MUHEPAIBHBIX BEMIECTB B KiIeTKe. [lommepkanue ocMOTHYECKOTO Oananca

3.2

benku. CocraB um cTpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEPBI OCIIKOB.
HesaMmeHnMbIe 1 3aMEHUMBbIC aMHHOKHCIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHH
CTPYKTYpbl OE€JIKOBOH MOJEKY/Ibl (TepBHYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBoOiicTBa OeikoB. buomorndeckue
GbyHKIIHN OEIKOB.

®epMeHThl — Ouonormyeckue katanuzaTopbl. CTpoeHue (epmMeHTa: aKTUBHBIH
1eHTp, cyOcTtpatHas crnenuduuHoctb. Kodepmentsl. Butamunsl. Otnuyus
(epMEHTOB OT HEOPTAaHHMUYECKUX KAaTaIU3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (IVII0OK03a, pubo3a U Ae30KcHupubo3a), AMCcaxapuibl
(caxapo3a, JakTo3a) M TOJMCAaXapuAbl (Kpaxmaj, TJUKOTEH, IEJUTI0I03a).
buonoruueckue QyHKIUN YIIIEBOAOB.

Jlunmunael:  TpUrauuepuasl,  crepounpl,  docpomunuasl.  ['mapoduiibHO-
ruapodobHble cBoiicTBa. buonornueckue QyHkiuuu gunuaoB. CpaBHEHHE
YTJI€BOJIOB, OEIKOB M IMIUIOB KaK HICTOYHUKOB SHEPTUU

3.4

Hyxneunnossie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEDPBI HYKJIEHHOBBIX
kuciaot. Crpoenue u pynkuuu JJHK. Ctpoenne u pynkiun PHK. AT®: ctpoenne

1 QYHKITUU

3.5

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpU:. Metoanl N3YUYCHUA KIICTOK

3.6

Krnerka kak menoctHas skuBas cucrema. OOue MpU3HAKUA KIETOK: 3aMKHYTast
HapyxkHass meMmOpana, monekynbl JIHK kak renermdeckwii ammapar, cucrema
cuHTe3a Oelika

3.7

Tunsl KIeTok: sykapuoTHUeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTnyeckoil  kierku. Kierounas crenka Oaktepuil.  CtpoeHue




AYKApUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >KMBOTHOW U
rpUOHON KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIMKC, MX
¢ynkuun. [Tnazmatnyeckas memOpaHna, e€ cBoiicTBa u QpyHKImHU. [{uTomnasma u eé
opranonipl. OJHOMEMOpAHHbIE OPraHOMIBI KJIETKW: SHAOIJIa3MaTHUYECKas CETh
(OIIC), anmapatr I'ombaku, nu3zocomsl. llonyaBTOHOMHBIE OpraHOMABI KJIETKHU:
MUTOXOHJAPUH, IUIACTUABL. [IpoucxokaeHne MUTOXOHAPUM W IUIacTUA. Buuel
wiactu. HemeMOpaHHbIE OpraHouabl KIETKH: PUOOCOMBI, KJICTOUHBIA LEHTD,
PECHUYKH, KIyTUKUA. DYHKIMM OPraHOMUI0B KJIETKU. BKiIroueHus

3.9

SAnpo — perynaropubiii ueHTp kietku. CrtpoeHue sijpa: sifepHas 000J04Ka,
KapuoIlia3Ma, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIIECTB B KIICTKEC

X(H?;HGI[CSITCJIBHOCTB KIJIICTKHU

4.1

OOmeH BemiecTB, WM MeTa0OMM3M. AccUMWISIIMA (TUIACTUYECKH OOMEH) |
JUCCUMIJISALUS (SHEPTETUYCCKUN OOMEH) — JIBE€ CTOPOHBI E€IMHOTO IIpolecca
MeTtabonusma. Tunbl oOMeHa BELIECTB: aBTOTPOQHBIM U rerepoTpodHsblid. Poib
(dbepMeHTOB B 0OOMEHE BEIIECTB M MTPEBPAIICHUH SHEPTHH B KIETKE

4.2

dotocunTte3. CBeToBas u TeMHOBas ¢asbl GporocuHTe3a. Peakiuu GorocuHTe3a.
DddexkTuBHOCTL (oTOCHHTE3a. 3HaUCHHE (POTOCHMHTE3a IS KU3HM Ha 3emile.
Bnusinue ycnoBuit cpeasl Ha (OTOCMHTE3 W CHOCOOBI MOBBIIICHHS €T0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3HpyIIlnue OakTepuu. 3HAYeHHE XEMOCHHTe3a s
JKM3HH Ha 3eMiie

4.3

OHepreTudeckuii oOMeH B KIeTKe. PaciiensieHue BEIIeCTB, BbIIEICHHE U
aKKyMYJIMPOBaHHUE OJHEPIMH B KJIETKE. OTalbl DJHEPreTHYecCKOro OOMEeHa.
I'mukomus. bpoxkenue u ero Buabl. KuciaopomHoe OKHCIIEHHE, WIN KJIETOYHOE
npixanue. DPGEeKTUBHOCTh SHEPTETUYECKOT0 0OMEHA

4.4

Peakiiun matpuyHoro cuntesa. ['enernueckas undopmarnus u JTHK. Peanuzanus
reHeTuueckol MHdopmanuu B KieTke. ['eHeTHuecKkuil KOX M €ero CBOMCTBa.
Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsanus — OGuocunTtes Oenka.
Konuposanue amuHokucnot. Posib pubocom B 6uocunTese Oenka

4.5

Heknerounsie ¢opmbl xku3Hu — BUpychl. Mcropus otkpbiTus BupycoB (/1.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUSI U JKU3HEJESATEIbHOCTH BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XUBOTHBIX U YEJIIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — Bo3dyaurens CIIN/a.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00J1€BaHUM

PasMHOKeHME 1 HHIUBUYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslii nuki, WM >KU3HEHHBIH UUKI KiIeTku. HWuTepdaza u  MuUTO3.
[Ipouieccel, mporekarmue B uHTepdaze. Pernmkanus — peakuus MaTpPUYHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMMIIONAHBIE W TalUIOMJHBIA ~ XPOMOCOMHBIE — Ha0Ophl.  XpOMATHIIBIL.
[utonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAIBHOTO  PpPa3BUTHUSA
OpraHU3MOB.




Henenue knetkm — wmuto3. Cramum mutosa. lIporeccel, mpoucxoasdiiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOOTMYECKHi CMBICTT MUTO3a

5.2

@opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrojoe M moyioBoe. Bunel Gecronoro
pPa3MHOXXEHHUS: JIEJIEHHE HAJBOE, IIOYKOBAHWE OJIHO- M MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHUE. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpPraHU3MOB, €r0 3HaYEHHE JUIsl CEJIEKIUN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meito3. Craguun wmeio3a. IIpormeccel, IpouCXOndiMe Ha CTaAusX Meio3a.
[ToBenenue xpomocom B Mmerose. KpoccuHrosep. buosiormyeckuii cMbICT |
3HaYeHHE Melo3a

5.4

I'amerorenes — mpoiiecc 00pa3oBaHUS MOJIOBBIX KIIETOK Y >KUBOTHBIX. [loyiOBBIC
JKEJIE3bl: CCMCHHUKU U AUYHUKU. O6pa3013aHne N Ppa3dBUTUC IIOJIOBBIX KIJIICTOK —
ramer (CrepMaTo30U/I, SIMIIEKJIeTKAa) — criepMarorene3 u oorere3. OCOOCHHOCTH
CTPOEHUS SIMIEKIETOK U criepmarto3onoB. Omnonorsopenue. Ilaprenorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpPHOHANBHOE  pPa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATBHOTO Pa3BUTHUSL y MO3BOHOYHBIX KHUBOTHBIX:
npobneHue, racTpynsauus, opranorenes. [loctamOpuonanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHANIBHOTO PAa3BUTHUS: MpsMOe, HempsMmoe (IMYMHO4YHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (hAaKTOPbI, COCOOHBIE BHI3BIBATH BPOXKIEHHBIC
ypOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH,
CTaJIUU Pa3BUTHUS

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3moB

6.1

[Ipenmer u 3anaun renetuku. Mcropus pa3Butus reHeTHKU. Bkitag poccuiickux u
3apyOexXHBIX  y4€HBIX B pa3BUTUE  TEHETUKH. MeTOoAbl  T'€HETUKHU
(TubpuIOTOTHYECKUA, HUTOT€HETUUECKHIA, MOJIEKYJISIPHO-T€HETHUECKHIA ).
OcCHOBHbIE T€HETUUYECKHE MOHATHS. |'eHeThueckass CUMBOJIMKA, UCIOJIb3yeMasi B
CXeMax CKpelMBaHun

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TPU3HAKOB, YycCTaHOBJIeHHBIE [. Menaenem.
MonoruOpuaHoe CKpelMBaHue. 3aKoH €AUHOO0Opa3us THOPUIOB TEPBOTO
nokosjeHusi. [IpaBuiio TOMUHUPOBaHUS. 3aKOH pAacCIICIUICHUS TPU3HAKOB.
I'unoresa unctorsl ramet. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JluruOpuaHOe CKpelMBaHue. 3aKOH HE3aBHCUMOTO HACIEIOBAaHUS TPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI AUTHOPUIHOTO CKpENIMBAHUSA. AHAIH3UPYIOIIEE
CKpEIIIMBaHUE. Ucnonp3oBanne  aHAMM3UPYIOMIETO  CKpEIIMBaHUS IS
oIpeziesIeHUs] TeHOTHIa 0COOU

6.3

CI_ICHJIGHHOC HaCJICAOBAHUC IIPHU3HAKOB. PaGora T. MopraHa o CHCIINICHHOMY
HacCJICJOBaHHUIO I'CHOB. HapymeHI/Ie CHOCTIIICHUA I'CHOB B PE3YIbTATC
KpOCCHHTOBEpA. XpOMOCOMHa}I TCOpHA HACJICACTBCHHOCTHU. I'enetnueckue KapThlI.
I'enetnka moia. XpOMOCOMHOC OIMPECACIICHUC I10JIa. AYTOCOMBI N TIOJIOBBIC
XPpOMOCOMBI. I'omorameTHble U TeTCPOraMCTHBIC OpPraHU3MBbI. HacnenoBanue
IIPHU3HAKOB, CICIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACJIEICTBEHHAass W HACIEACTBEHHAs.
Ponp  cpenpl B HEHACHEeICTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA




MOAN(MUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHBIM psSag W BapuallMOHHAS
kpuBas. Hopma peakuuu npusHaka. KonruecTBeHHbIE U Ka4yeCTBEHHbIE TPU3HAKU
1 ux HopMa peakiuu. CBOMCTBAa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenctBeHHas, wiM TEHOTHIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAS
U3MEHUYMBOCTb. Meio3 M 1OJIOBOM IIpoOLEecC — OCHOBA KOMOWHAaTHUBHOM
M3MEHYMBOCTH. MyTaniMoHHast U3MEHYHBOCTh. Kitaccudukanus Myranuii: reHHbIe
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYKHBI MyTaluii. MyTrareHHbIe (GaKTOpPHI.
3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOU n3meHunBocTy H.M. BaBunosa

6.6

I'enetnka 4enoBeka. Kapuworunm uyenoBeka. OCHOBHBIE METOABI TEHETHUKH
YyeJIoBEKa: reHeaJorM4ecKui, OJIM3HELIOBBIH, HUTOT€HETHYECKUI,
OMOXMMHUYECKHHN, MOJICKYJIsIpHO-TeHeTHuYecKnii. COBpEMEHHOE OIpeCIICHHE
TCHOTHIIA: TIOJJHOTCHOMHOE CEKBEHHPOBAaHHUE, TCHOTUITMPOBAHHUE, B TOM YHCIIE C
nomompio III[P-ananm3a. HacnencrBeHHble 3a00JieBaHUS 4YEIOBEKAa: TCHHBIC
0oJie3HM, OOJIE3HU C HACIEJICTBEHHOW IPEAPaCIOIOKEHHOCTBIO, XPOMOCOMHBIC
oone3an. ComMaTHYECKWE€ M TEHEpPaTUBHBIE MyTaluu. [IpUHIUIIBI 370pOBOTO
o0Opa3a KM3HHU, TUATHOCTUKH, MPOMOUIAKTHKY U JICYCHHUS TCHETHYECKUX OOJIC3HEH.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIULIMHCKON T'€HETHKHU B
MPEAOTBPAILIEHUHN 1 JICUCHUH TeHETHYSCKUX 3a00JICBaHUH YelToBEKa

CeJ'IeKI_[I/IH OpraHu3mMoB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M IPOLECC. 3apOXKACHUE CEJEKIIMU M JOMECTHKALHUS.
Yuyenne H.M. BaBumoBa o0 1eHTpax TMNPOUCXOXKICHUS UM MHOrooOpasus
KYJIbTYPHBIX pacTeHUl. L[eHTpbl MpOMCXOXKIEHUsT JOMAIIHUX XUBOTHBIX. CopT,
10poJa, ITaMM

7.2

CoBpeMeHHBIE METOABI CelNeKIMH. MacCOBBI M WHAWBHIYaJIbHBI OTOOPHI B
CEeJIEKIIMM pacTeHudl U KUBOTHbIX. OlleHKa sKcTepbepa. biamskopoacTBeHHOE
cKpeliMBaHue — HMHOpuauHr. Yucras nuHug. CKpEIIMBAHWE YHUCTBIX JIMHHM.
I'ereposuc, win rubpuaHas cuna. HeponcTBeHHOE CKpelllMBaHUWE — ayTOpPUIMHT.
Otnanénnas rubpuguzanus U e€ ycnexu. LVCKycCTBEHHBI MyTareHes H
MIOJIyYEHUE TOJUILIONI0B. JlOCTMKEHUs CEelNeKIMM pacTEeHUM, >KUBOTHBIX H
MHUKPOOPTaHNU3MOB

7.3

buorexHonorust kak oOTpacib IPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl
coznanust pexkomOuHantHo JIHK wu Tpancrenneix opranuzmoB. KierouHnas
nHxeHepus. Knerounsie KynpTypbel. MUKPOKIOHAJIBHOE Pa3MHOKEHNE PACTEHUM.
KionnpoBaHue BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Okonornyeckue M otudeckue  mpobmemsl. MO —  reHeTHuYecKu
MOJIU(UIIMPOBAHHBIE OPTaHU3MBI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

DBOJOLMOHHAS OUOIOTUS
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DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BojoUMd.  [laneoHToNOrMYeCKUe:  MOCIEN0BATEIbHOCTD
MOSIBJICHUSI BUJOB B MAJICOHTOJIOTMYECKON JIETONMUCH, MNEPEeXOIHbIe (OPMBI.
buoreorpaduueckue: cxoAcTBo U pazinuuue hayH u (iaop MaTEpUKOB U OCTPOBOB.
DOMOpHUONIOTHYECKHe: CXOJCTBA U  pa3nyvsl HSMOPHOHOB pa3HBIX BHJOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIEC, aHAJIOTUYHbIE,
pyIuUMEHTapHble OpraHbl, aTaBU3Mbl. MoOJEKyISIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTeH y Bcex
OpraHU3MOB

1.2

OpomonmonHas teopus Y. lapsuna. [Ipennocsuiku BO3HUKHOBEHUS JapBUHU3MA.
JIBM>KyIIMe CUIIbI 3BOJIIOLMU BUAOB 110 /lapBuHY (M30BITOYHOE Pa3MHOKEHUE IIPU
OTPaHUYEHHOCTU PpECypCOB, HEONpEleNEHHAas HM3MEHYMBOCTh, OoppOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN 0TOOP)

13

Cunrernueckass Tteopuss HBomonud (CTD) u  OCHOBHBIE €€ IOJOXKEHHS.
MuxkposBostorus. [lomynsanus kak eIMHUIA BUAA U IBOIIOLUN

14

JBwxkyne cuibl ((akTopsl) SBONIONMM BHIOB B Ipupoje. MyTanmuoHHBIH
nporecc M KOMOMHATUBHAS HM3MEHUYMBOCTH. [lOMyNSIMOHHBIE BOJHBI M Jpeid
redoB. M3omsimust m murpanus. EctecTBeHHBIH 0TOOp — Hampasisrommid GakTop
HBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOIeHHOCTh  OpPraHU3MOB  KaK  pe3yibTaT dSBOMIONHMUA. [IpumMepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kpurepuu Buna. OcHoBHbIE (POPMBI BUIOOOPAa30BAHNUSA:
reorpaguuecKoe, IKOJIOrHIECKOe

1.5

MaKpOSBOHIOI_II/IH. (DOpMBI OBOJIFOIINHU: (I)I/IJ'ICTI/ILICCKaSI, JAUBCPICHTHAA,
KOHBCPIrCHTHAA, IMapajljiC/IbHAasl. H606paTI/IMOCTB 9BOJIOIIMH

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuHble TPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble rumoressl
BO3HUKHOBEHHS JKU3HM Ha 3emiie: abuoreHe3 W NaHCIEpMHUS. XUMHUECKas
SBONIOLHUSA. OKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMUYECKOM 3BOJIOLIMH.
Havaneubie stanbel Ouonoruyeckoit spomtormu. ['mnoresa PHK-mupa. IlepBbie
KJIETKH U UX 3BOJIIOLUA. DOPMUPOBAHUE OCHOBHBIX T'PYII KUBBIX OPTaHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emisie mo spam u nepuogam. Karapxeill. Apxeiickas u
nporepo3oiickas dpbl. [lameo3oiickas spa W €€ NEpHOIbl: KEeMOPHUNCKHIA,
OPJIOBUKCKHW, CWJIYPUUCKHM, JEBOHCKUM, KaMEHHOYTOJbHBIA, TEPMCKHII.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass »pa W €€  Nepuojabl:  MNaJCOTrCHOBBIM,  HEOTCHOBBIM,
AQHTPOIIOTCHOBBIA. XapaKkTePUCTHUKA KIMMaTa ¥ TEOJIOTHYECKHUX IPOIIECCOB.
OCHOBHBIE ATaIbl IBOIOIUNA PACTUTEIHHOTO M )KUBOTHOTO MHUpa. ApoMOpdo3bl y
pacTeHWH W JKUBOTHBIX. [losiBIEHWE, paclBeT W BBHIMUPAHHE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHnu4eCKOoro MuHpa KaK OTPaAKCHUC DOBOJIIOIHUU. OcCHOBHBIE




CUCTEMAaTUYECKHUE TPYIIIbl OPraHu3MOB

2.4

DBoOLUsl YeJIOBEeKa. AHTPOIOJIOTUSl Kak Hayka. Pa3BuTue mpeicTaBieHHH O
MPOUCXOXKACHUU 4YelloBeKa. MeTonbl u3ydeHHsl aHTpororeHesa. CxonacrBa M
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKA.

JBwxyume cuibl (pakropbl) anTponorenesa. HaciencrBeHHass U3MEHYMBOCTh U
ecTecTBeHHbII 0TOOp. OOmiecTBeHHBIH 00pa3 KU3HH, H3TOTOBICHHE OpPYIUi

TPYJa, MBIIIJICHUE, PEUYb

2.5

OCHOBHBIE CTaJMM W BETBU DBOJIOIMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YeIoBeK
yMenbii, YenoBek mnpsamoxondmuii, YenoBek HeaHIepTadbCKuid, YenoBek
pasyMHbIii. HaxoIku HCKOIIaeMbIX OCTAHKOB, BPEMsS CYIIECCTBOBAHHUS, 00JIACTh
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pachl. OCHOBHBIE OOJBIIME pachl: €BPOINEOMIHAsA (€Bpa3uiickas),
HETPO-aBCTPAJIOHTHAS (3xBaTOpHANIbHASA), MOHTOJIOUIHAS (a3uarcko-
amepukaHckas). YepTbl MpUCIOCOOIEHHOCTH IPEACTABUTENEH YETI0BEUYECKUX pac
K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

DKoJorus Kak Hayka. 3aJaud U pas3fesibl dKOJOTMU. MeToabl 3KOJOTHYeCKHX
UCCleI0BaHUM. DKojoruueckoe MuUpoBo33peHue. Cpeabl 0OMTaHHUS OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckue  ¢akroppl.  Kraccubukauus  3KoIOrHYeCKUX  (HaKTOPOB:
abuotuueckre, OWOTHYECKHE U AaHTPOMOreHHble. JlelcTBUE HSKOJOTHYECKUX
(haKkTOpOB HA OPTaHU3MBI

3.3

AbGuoTrueckue (GaxKTOpBl: CBET, TEMIeparypa, BIaKHOCTh. doTomepmomusm.
[IpucniocoOnenust OpraHu3MoOB K  JCHCTBHIO  aOMOTHMYECKMX  (PAKTOPOB.

buonornueckue puTMsl

3.4

buotnueckue ¢akropel. Bumbl OMOTHUECKHMX B3aMMOJEHCTBMIA: KOHKYpEHLHS,
XMIIHUYECTBO, Mapa3UTH3M, MYTyalu3M, KOMMEHCAJINU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAlu3M, HEWUTpaiau3M. 3HayeHue  OHOTHYECKHX
B3aMMOJICHCTBUI 115 CYIIECTBOBAHUS OPraHU3MOB B IPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciin
MmomyJjadauuu: YHUCJICHHOCTb, IINIOTHOCTb, POXAACMOCTb, CMEPTHOCTb, IMPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISALMY U €€ Peryssiius

COO6H_ICCTB21 1 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBo opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHUIOBa,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBast). Bunel-momuHantel. CBsi3u B
OuoIeHO3e

4.2

Dkojoruueckue cucrembl (3kocucteMbl). [loHsTne 00 5sKocucremMe U
ouoreoreHo3e. QDYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, pelylieHTbl. KpyroBopoT BeliecTB U MOTOK 3HEPTUU B KOCUCTEME.
Tpoduueckue (muimieBble) YpPOBHM OJKOCHCTeMbl. [lumieBble Lemu U CETH.




OcHOBHbBIE TOKa3aTeNy 3KOCUCTEMBI: OHoMacca, MPOAYKLHA. DKOJIOTHMYECKHe
MUpaMHUIbl: TPOAYKLHH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBA HIKOCHCTEM:
YCTOMYUBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKueccus

4.3

IIpupoanble SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOIO WIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPONIOT€HHbIE DKOCHCTEMBI. ATpPO3KOCHCTEMBI. Ypb603KOCHUCTEMBL.
buonorudeckoe v X03sHUCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak ¢akrtop yctoHuMBocTH dKocucTteM. CoxpaHeHue
OHMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenue B.M. Bepnanckoro o Ouocdepe. ['paHuiiel, coctaB M CTPYKTypa
ouocdepsl. XKuBoe BemectBo u ero (yHkiuu. OcobeHHOCTH Omochepbl Kak
rio0ansHOM 3KOocucTeMbl. J[MHaMuYeckoe paBHOBecHE M OOpaTHas CBSI3b B
o6uoctepe. KpyroBoporsl BemecTB U OHOr€OXMMHYECKHE IMKJIBI 3JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoseuectBo B Omocdepe 3emian. AHTPONOTEHHBIE H3MEHEHHUsi B Oumocdepe.
I'mo6anbHBIE 3KOIOTHYECKUE IPOOIEMBI.

OcHOBa palMOHAJIBHOTO  YyNPAaBIEHUS NPUPOAHBIMH  pecypcaMH H  HX
1CnoJib30BaHue. JlocTrykeHus: OMOJIOTMH U OXpaHa MPUPOIbI




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



