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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OTIpEJIEICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, COoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 O0LIUX IENSIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero o6pasoBanus B Poccuiickoii ®dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUCHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMS 4esioBeueckoro obmiectBa. COrjiaCHO Ha3BaHHBIM MOJIOKEHUSM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeaCTaBieHHWE O Iensx, 00 oOmiei
CTpaTeruy OOYy4YeHMs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasjiejaM M Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHUsI YYEOHOr0 MaTepuaia ¢ yaéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmme mo OHONIOTMH TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeSATEeTbHOCTH/YUEOHBIX JEHCTBUNM OO0ydYaroImMXCS 10 OCBOCHHMIO COJACpPIKAHUSA
OMOJIOrMYECKOro 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4YeHUU OWOJOTWHU, Ojarojaps 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MHPHUPOJHON cpeje.
[ToaToMy Hapsay ¢ u3ydeHHEeM OOIEeOMOIOTHUECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI 4YEIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CcHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM Cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENbHOCTH 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
HCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
yaeOHoro mpenMera «buosorus» MpOaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH VISl pEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IIKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHHUSM JUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUs 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOM KapTHHE MHUpa, paciIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3MAET
yCIOBUSL  JUIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30mMacHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K KUBOW MPUPOJIE
1 YEJOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl pELIECHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMsA, COLUAIM3ALMU
oOyuaromuxcs. M3ydyenune Ouosorun odecneynBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX ©  WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUecKol aestenbHOocTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi pOopMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3alluu
OMOJIOrHYECcKOro o0pa3zoBaHUsl.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEYIOUINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka xak Ouomoruueckas cucrema», «OpraHu3m Kak
Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpraHu4ecKOoro Mupay,
«OBONIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IIPUCYIUE UM 3aKOHOMEPHOCTH.



Llens m3yuenusi yueOHoro mpeamera «buomorus» Ha 0a30BOM YPOBHE —
OBIAJICHHNE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
WCIIOJI30BaTh ATH 3HAHMS /I TPAMOTHBIX JACHUCTBUH B OTHOIIEHHH OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAaHUN O OUOJOTMYECKUX TEOPHUsX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAay4YHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHU3allMH, BBIAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OPTaHHU3alUY;

CTAaHOBJICHHE Yy oOOydJarommxcs oOmel KylnbTypbl, (YHKIIMOHAJILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, MOJYYCHHBIX MPHU
W3y4YEeHUH OUOJIOTHH;

dopMupoBaHue y OOYYalOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JESTEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOUIECHHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM XKU3HU IS
OLICHKH TMOCJIE/ICTBUIA CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero ooOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS O0s3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAyUYHbIE IPEIMETHI.

Jlnst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 yac B He/1eJI0).



Heab n3ydenns y4eOHOTO TIpeAMETa: OBIAJCHUE YUAIIUMUCS 3HAHUSIMH O KUBOU
OpUPOAEC U MPUCYIIMX €M 3aKOHOMEPHOCTSIX, OOUIMMHU METOJaMU €€ U3Y4CeHHUS,
y4eOHBIMU YMEHUSAMH TPUMEHEHHUS OHOJIOTMYECKUX 3HAHUW JJisi OOBSCHEHUS
MPOLIECCOB U SIBICHUM >KUBOW NPUPOMBI, KUZHEAEATEILHOCTH COOCTBEHHOI'O
OpraHr3Ma, HAIMpPAaBJICHHBIX HA COXPAHECHHE OKPYKAIOUIEH MPUPOABI U 300POBbS
YEJI0BEKA.

JlaHHas 11eNb penaeT clieyromnie oopa3oBaTeIbHbIC 3a1aUH:

oOyyaromiue:

Crocob6cTBoBaTh: (OPMHPOBAHWIO HAa 0aze 3HAHWUN M YMEHHUA HAyIHOU
KapTUHBI MUPA KAaK KOMIIOHEHTA 00IIEYEIIOBEUECKON KYIbTYPHI.

OCBOCHHIO 3HAHUN O OUOJOTUYECKUX cUCTeMax (KJIeTKa, OpraHu3M, BHU]I,
HPKOCHUCTEMA); HCTOPUM PA3BUTUA COBPEMEHHBIX MPEACTABICHUNM O KUBOU
MIPUPO/IE;

BBIIAIONINXCS OTKPBITHSIX B OMOJIOTMYECKON HAYKE;

poiii  OMOJIOTMYECKOM  HAykKu B (OPMUPOBAHUM  COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

METOJaX Hay4YHOTO MO3HAHUA.

PazBuBaromue:

Co3naBaTh MOTHBAIMIO HA : OBJIAJICHUE YMEHUSIMU OOOCHOBBIBATH MECTO U
pOJIb OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW NEATETLHOCTH JIOJACH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTHH; MPOBOAUTL HAOIIOJCHUS 32 SKOCUCTEMaMHU C LEJbIO
WX ONUCAaHUSI W BBIABJICHUS €CTECTBEHHBIX U AHTPONOTCHHBIX W3MEHECHUM;
HaXOJUTh U aHAJM3UPOBATH HH(OPMALIUIO O JKUBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM B MpOlIECCe H3YUYCHMS BBIJAIONIMXCS JOCTHUXKEHUM OHOJIOTHH,
BOIIE/IIUX B OOIIEUETIOBEUECKYIO KYIbTYPY; CIOKHBIX U MPOTUBOPEUUBBIX MyTEH
Pa3BUTHUS COBPEMEHHBIX HAYYHBIX B3TJISIAOB, WJIEH, TEOPUM, KOHIIEIIIUN,
Pa3MUYHBIX TUMOTE3 (O CYINIHOCTU W TPOUCXOXKIECHUU KU3HU, YEJIOBEKAa) B XOJIe
paboThI C pa3TUYHBIMU UCTOYHUKAMU UH(POPMAITUN;

BocniurarensHble:

BocnuTeiBaTh MO3UTUBHOE IIEHHOCTHOE OTHOUIIEHWE K >KUBOW MpPUPOJIE,
COOCTBEHHOMY 3JIOPOBBIO M 3J0POBBIO JAPYTHUX JIIOJCH, KYJbTYphl TOBEACHUS B
MPUPOJIE ;

yOeXKIEHHOCTH B BO3MOXXHOCTH  TIO3HAHUS  JKUBOW  MPUPOBI,
HEOOXOAMMOCTH O€peXKHOTr0 OTHOILIEHUS K NPUPOJHOM cpene, COOCTBEHHOMY
3JI0POBBIO;

YBOKCHHUS K MHEHUIO OMNMOHEHTAa TMPU OOCYXJICHHH OHOJOTHYECKUX
npoOJieM;

UCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TIOBCEIHEBHOMN >KU3HU
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXAKOLIEH
cpene, 3J0pOBbIO IPYTUX JIOJIE U COOCTBEHHOMY 3/10POBBIO;

00OCHOBaHUSI M COOMIOACHUS Mep NPOPUIAKTHKU 3a00JI€BaHU, MPaBUI
MOBEJICHUS B TIPUPOJIE.

PaGouast mporpaMmMa COEpKUT CIECTYIONTUE pa3aeibl:



10 xaace
l.buonorus kak Hayka. — 24.
2. )KuBbI€ CUCTEMBI M UX OpraHu3anusa — 14.
3. X¥MHUYECKHUI COCTaB U CTPOCHUE KIICTKH — 84.
4 )Kn3HeneaTenbHOCTh KJIIETKHA — 64
5. Pa3MHOXXEeHHME U MHIUBHIYaJIbHOE PA3BUTHE OPTaHU3MOB-54
6.HacneacTBeHHOCTh M1 K3BMEHYMBOCTh OPraHU3MOB-84
7. Cenexiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH-3Y

11 xnace
DBOJIIOLIMOHHAS Onoorus - 9y.
BoO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emie - 9u.
OpraHu3Msel U OKpyXkaromias cpeaa - 54.
- Coo0111ecTBa ¥ 9KOJIOTMUECKUE CUCTEMBI 9 u.

BN =

[IpeaycMOTpEeHBICIIE Y IOIIUEBUIBIKOHTPOJIA:

1. KontponbHbie pabOTHI
2. CamocTosTenbHbIe padOThI
3. TecroBas npoBepka.



COAEPKAHUE OBYUEHUSA
10 KUIIACC

Tema 1. buosiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUpOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SIKCIIEPUMEHT, OITMCAaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

[Ipaktnueckass paboraNe 1. «Mcmonp3oBaHHWE pa3IUYHBIX METOJIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

Kusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YpOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKH ), OMOC(EpHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIeMEeHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loamepikanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAsl CTPYKTypa). XHUMHYECKHEe CBoilcTBa OenkoB. buonornyeckue
byHKIUN OETIKOB.

depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneunduuHocts. KodepmenTsl. Butamunsbl.
OTnuuus pepMEHTOB OT HEOPraHMYECKUX KaTaIU3aTOPOB.



YrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuabl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u hyHKIIHMH.

[{uTosnorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOJIEUCTBUSA
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTasi HapykHas MemOpana, Mosiekyisl JIHK kak renermueckuii ammapar,
CHCTEMa CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOMAbl KJIETKU: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHIpUN u TiacTua. Bunmbl mnactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIMKM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJb», «brocunTtes 0enka», « CTpoeHrue MOJIEKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexysl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue saapa KIEeTKu», « Y IeBoAb», «JIMnuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOMIO/ICHUH, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «UM3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
YKUBOTHBIX W OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeEH BeNIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
TUCCUMWISIUSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUU B IOHHMaHUU
MeTabon3ma.

Tunel oOMeHa BewecTB: aBTOTPOQPHBIA U reTepoTpodHbiid. Ponb ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
¢dorocunTeza. IphekTuBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A IS )KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHHUU.

XemMocuHTEe3. XEeMOCUHTE3UpYIolue OakTepun. 3HAYECHUE XEMOCUHTE3a s
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiersieHue BellecTB, BBIJIEICHHE U
aKKyMyJIMDOBAaHHE OHHEPruM B KJIETKE. OITambl SHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JbIXAHUE. OxkucnurenbHoOe dbochopunupoBaHue. D¢ deKTUBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmatpuuHoro cunrte3a. [enermyeckas wunHpopmanus wu JHK.
Peanuzauus reHetmueckoil uH@opmanuu B KieTke. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsiuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ictopust oTkpsiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOEGHMSI M JKM3HEHHOIO LHKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.
OOpatHass ~ TpaHCKpUIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrnpocTpaHeHHs BUPYCHBIX 3a00I€BaHUI.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel muTanus, «Metadommzm», «MUTOXOHAPHUSIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokxeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KinerouHblii UK, WM KU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIUmiou eI W TaluIOMJIHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbL.
[[UTONIOrMYECKUE OCHOBBI  Pa3sMHOKEHHS M  UHAUBUIAYAJIBHOIO  Pa3BUTHSA
OpPTaHHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HbIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[TporpamMmmupyemasi ru0eib KIETKH — aromnTo3.

®dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U mosioBoe. Bunbl Oecnosoro
Pa3MHOXKEHUS: JEJEHUE HAaJBOE, II0YKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHUE
OpPraHU3MOB, €r0 3HAYCHHE VISl CEJICKLUU.

[TosoBOE pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mporecc 00pa30BaHUs TMOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBeIe ’xeje3bl: CEMEHHMKH U SUYHUKU. OOpa3oBaHHE W pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES3.
OCOOEHHOCTH CTpPOEHMS SWIEKJIETOK U crepMaTo30uaoB. OImiogoTBOpEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npo0Onenue, racTpyisiiusi, opranorene3. IloctamOpuoHanbHOE pazBuTHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BausHue
Cpelpl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBa.

Poct m pasButne pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSL.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutos»,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHE», «'ameToreHes y MIEKONUTAIOUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIIpenapaThl «CriepmMaTo30uibl
MJICKOITUTAIOLIETOY, «SHIIEKIIeTKa MJIEKONUTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparax».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieACTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpenmeT u 3a1aun reHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POIb IMTOJIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHHMM TEHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKUA. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMI,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
MOHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIB3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAcJe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THUOPHUIOB IEPBOTO
nokoyieHus. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [1loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHOoe  CKpelMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HACJIeIOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpenpanue. Fcrnonap30BaHne aHATM3UPYIOIIETO CKPEIIMBaHNUS
JIJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetnka mosa. XpoMOCOMHOE OMpeAeeHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omMorametrHele M rereporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA



MOIU(UKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN psia M BapuallMOHHAsT KPUBAas.
Hopma peakunu npuszHaka. KonnyecTBEHHBbIE M KaYE€CTBEHHBIE MPU3HAKH M HX
HOpMa peakimu. CBOMCTBAa MOTU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTUA. MyTaIrimoHHas U3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U npuuuHbl MyTanuid. MyTareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieAcTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapumorunm uenoBeka. OCHOBHBIE METOABI T€HETHUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUS 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet w cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluMBaHHEY,
«IluTonornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpeHIMBaHus»,  «Meio3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(puKalMOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
baktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUYUBOCTH.

O6opynoBanue: Mojaenu-anmmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmnoe momuuupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHKpPOCKOII U MHKporpenapar «/po3oduna» (Hopma, Myrauuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCeBHON.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Jlabopatopuas pabota No 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIUBAHUS Y TPO30( MBI HAa TOTOBBIX MUKPOTIPEIapaTax».



JlabopaTtopHnas pabota Ne 6. «M3yueHne MoanpUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MHUKPOIIPETapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOKICHUE CEJIEKUUU U JOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaX IPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUuM. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KopoACTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHus. CKpellMBaHUE YHCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOIUILIONA0B. JIOCTMKEHHS CENEKIMW PACTEHHUM, >XKUBOTHBIX U
MHUKPOOPraHU3MOB.

buotexHonoruss Kak OTpacib NPOW3BOACTBA. ['€HHAsh WHMXKEHEpHUs. OTaIlbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE PACTEHUM.
KinonupoBaHue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dtudeckue  mpoosembl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOMCXOXKACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. Banosay,
«Tomumnonusy, «OOBEKTHI OUOTEXHOJNOTHUN», «KieTouHble KyJabTypbhl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX03UCTBEHHBIE PACTCHUSY.

JlaGopaTopHble U NpaKTUYECKHEe PadoOThI:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKEHHUS CEJICKIUH PACTEHUH U
JKHUBOTHBIX (Ha CEJIEKIHUOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOPATOPUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. DBoJIIOIIUOHHASL OMOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. ODBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHHST BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, TEPEXOIHbIE (OPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuuue payH u ¢jaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel y Bcex
OpraHU3MOB.

OpomounoHHas Tteopus Y. JlapBuHa. Ilpeanocbuiky BO3HUKHOBEHHS
JapBuHU3Ma. JIBMOKyIIME CHJIbBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus sBosionnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTh. llomynsiMoOHHBIE BOJHBI M Apeud
reHoB. M3oisums 1 Murpanusi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Boitouud. [Ipumepsr
NPUCTIOCOOIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBosorusi. PopMbl  3BONMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[TpoucxoxieHrue OT HecleuuaTu3upoBaHHbIX NpeakoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs pandalysl.

JdeMoHCcTpaum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabmue! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyuiectBoBanue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue COpToB pacTeHHID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomynsiuum»,  «MyTtanuoHHas



U3MEHYUBOCTB», «Apomopdossl», «Mauoamanrtamum», «OOmas aereHepaunus,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopsba 3a cymiecTBoBaHuE», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOIOTHYECKOE BUI00OPAZOBAHUEY.

O6opynoBaHuE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op TUIOAOB M CceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUN», 0O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», Mojnenp ammmkauus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanu (pOpMbI KPBUIbEB H
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE MTOATBEPAKIACHUE XUMUYECKON 3BOIOLNY. HauanbHbIe 3Tanbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX HBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MEepUOABl: KEMOPUICKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, I€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKas 3pa U €€ NePUoabl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaliHo3oiickags »3pa ®W €€ mepuoAbl: MaJCOT€HOBBIM, HEOTE€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJorHnYecKux mpoiieccoB. OCHOBHBIE JTaIlb
HBOJIIOIMU PACTUTENIHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
JKUBOTHBIX. [TosiBIIeHHE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro MHUpPAa Kak OTpakeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.



DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3Butue mpeacTaBiIeHU O
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus anTponoreHe3a. CxojcTtBa u
pa3inuus YeI0BeKa U )KMBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHHUE YETIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 >KHU3HH,
W3TOTOBJICHUE OPYJIUI TPya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbi, YermoBek mnpsaMoxoasmui, YernoBeK HEaHIACPTAIbCKUN, YernoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pas3 >KU3HH, OPY/IH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUaANIbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4E€IOBEUYECKHX pac.
Kputuka pacnsma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHeuHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpEMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEIIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue monu», «llepsbie
COBPEMEHHBIE JIIOIN», «Hen0oBeUeCKue pacoh».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJICNKU WU
M300pKEHNUSI KAMEHHBIX OPYIud TEpPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMBbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHble U MpaKTHYECKHEe PadoOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaEMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBEAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKoJIorus Kak Hayka. 3a7auu U pa3zeibl SKOJI0TuU. MeToabl SKOJIOTUYECKUX
UCCJIEI0BAHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYyIIHAs, MMOYBEHHAS,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue Qakroprel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abnotnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aNMO/ICICTBUN:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aWUMOJEHCTBUW [UJIS1 CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISILUA U €€ Perysus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabnmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie ¥ NpaKkTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonorndeckne 0cCOOEHHOCTH PaCTEHUHN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PaCTEHHIN».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBs3M B
ouoneHose.

Okoyoruueckne cuctembl (dkocucteMbl). [lonstne 00 »dKocucTemMe W
ouoreorieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [IuileBble 1LeMM U CETH.
OCHOBHBIE TIOKa3aTEeNM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYUBOCTb, CAMOpPErYJIALMs, pa3BuTue. CyKieccus.



[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOTrE€HHBIE ~ JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTolumBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBO U ero (QyHkiuu. OcobeHHocTH Ouocdepsl Kak
rI100aIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BEemECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBOoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYMBOCTH Onmocdepsl. OCHOBA pallMOHATIBHOTO
yOpaBi€HUs MNPUPOJHBIMU pecypcaMu U HUX UCIHOIb30BaHue. JloCTkeHus
OHOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubl u cxemsl: «llunieBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BogoéMa», «ArporeHo3», «lIpuMepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPONY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaKHEMIasi COCTaBIISIONIAS
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii d3ddex», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoae».

O6opynoBaHue: MoJeb-anmuivKanus «TunuuHble OHOIIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoneHo3», «Bpeaurenn BaKHESHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJICKAINE K Pa3HBIM JKOJIOTHYECKUM TPYIIIaM OJHOTO BHJA,
Kpacnas knura Poccuiickoit ®enepanmu, H300paxeHUsi OXpaHAEMbIX BUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHHs OOyyalolMMHUCA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH [IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHAE DKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHUS MpeaMeTra «bUomorus» JOCTUraroTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACIEIUIO U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHON JEATEILHOCTU, B TOM YUCJIE B YACTH:

1)rpa:knaHcKoro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbLCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONLIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM MPUPOJIHI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uaelHas yoexxIE€HHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM, CO3JJAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peah3alus 3J0POBOTO M 0O€30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATbHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/Yy, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHPHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTD;

MHTEpEC K pa3nuyHbiM cdepaMm MpodeccnoHaIbHON AesSTEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MpOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TPU PEIICHUH TPoOJeM, CBSA3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJl  TMOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX Ha COXpPAaHEHHE pPaBHOBECHS B OJKOCHUCTEMAaX, OXpPaHy BHJOB,
aKOCcUCTeM, brochepsr);



AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCAIIMX BPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUYECKOMN JIESITETBHOCTH IKOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JIOCTHOTO
MpEACTaBICHUSI 00 OKpYXKAIoIeM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUUMOCTH OWOJIOTHUU JIsi COBPEMEHHOM ITMBHUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEH BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [UJIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOASANINX B HEM W3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIIOYEHHUS Ha OCHOBE HAay4dHbIX (DAKTOB H
UMEIOITUXCS JAHHBIX C 1IEJIbIO MOTYyYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAITUX;

OCO3HAHWE LEHHOCTM HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHUE, MPOLIECC,
CUCTEMa, HayyHbIM (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHE, OKCIEPUMEHT H  JApPYTHX),
YHUBEpCalIbHble Yy4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMHM OOYYaloOlIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MPAKTUKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI MPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMU yueOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1)0a30Bble JIOrHYecKue T1eMCTBHUA:

CaMOCTOSITENILHO ~ (OPMYyJIUPOBaTh M aKTyalU3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccu(pUKali, 0000IIEeHUs ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNITATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUI
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKIAEHUS (MHIYKTUBHbBIE, JEIyKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2)0a30BbIe HCCJIEeI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONB30BaTh pPAa3jHuHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEpPIpEeTalluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YIEOHBIX M COI[MAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ peLIeHMs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTphl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpELy;

yYMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEU, TpeiaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIOBapsiX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpPMaIMKM, HEOOXOAUMOM Il BHIIOJIHEHUSI YUCOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAlbHYIO  (OpMYy  IPEICTABICHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMU:

1)o0menue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS M B3aMMOJICHCTBHS, TTOHMMATh
HaMEPEHUS JIPYTUX JIIOJIEH, MPOSBIIATh YBAKHUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MMOHMUMAaTh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IpH peleHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aMMOJIEHCTBUS MPHU PEIICHUN yIeOHOH 3a7a4H;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCHCTBUU C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN Ka)KIOro YjieHa KOJUIEKTHBA,;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAue€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU LIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX O00JacTSIX 3HAHWM, MOCTOSIHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JECUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX peE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM AJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPH aHajau3€e pe3yJbTaToB
NEATEIbHOCTH;

3)npuHsiTHE ce0A M APYTrUx:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJbTaTOB
NEATEBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJlIoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT cielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HMHTEPIPETALNU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B PEAbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3ynbTaThl MPEACTABICHBI IO ToAaM O0yUCHUS.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» ¢ 10
Kjlacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA IS PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUMX TEPMUHOB U TIOHSATHIA:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB U IPEBpallCHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIUs), YPOBHEBAsI OPTaHU3AIMS KUBBIX CUCTEM,
CaMOBOCIIPOU3BEEHUE (PEMPOAYKIIHS), HACTIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YyMEHHUE Wu3JIaratb OWOJIOTMYEeCKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAsg JOTMa MOJICKYJIApHON Ouomorun), 3akoHbl (I
Menpens, T. Moprana, H. V1. BaBuioBa) u ydenus (0 1meHTpax MHOTOOOpasus H
MPOUCXOKJICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJaMU HAy4YHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, IMPOILIECCOB U SIBICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUKCHHE  TUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE MOJTYYEHHBIX
pe3yJIbTaTOB, WCMOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH IMOJYYECHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJIECTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (DOTOCHHTE3a,
IJIACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATbLHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJyYCHHBIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHX
MPOLIECCOB U SIBJICHUM, IJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTU CBOETO 3I0POBbS U 3/10POBbS
OKPYXAIOIIUX JIOJIEH, COOI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KAIOIICH
MPUPOTHON cpeze, MOHMMaHWe HEOOXOMWMOCTH WCIOJB30BAHUS JOCTHKEHUN
COBPEMEHHOMU OHoJI0rNuU u OMOTEXHOJIOTUH TUIS pPalMOHATIBHOTO
MPUPOOTIOIH30BaHNUS,

YyMEHUE pellaTh JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHWE, CIICTUICHHOE HACICIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEACKA3aHMUs HACJICIOBAHUS TPHU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOpHBIE M MPAKTUYECKUE PadOThI, COOIIOJATH
mpaBuiIa npu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 6MoJIOTHYECKY0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOrOo mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME HAyIHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTHYCCKUX TEPMHUHOB W TIOHSITHI:
BU/I, TTOMYJISAIINSI, TeHOMOH, BOJIONHS, ABMKYITUE CUITBI ((PaKTOPHI) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, DKOJOTHYECKHUE (PaKTOPHI,
HDKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, 1€MW MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CesepuoBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IEpeHoca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBIACHEHHS] OMOJIOTMYECKHX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOAWMOCTH HCIOJBb30BaHUS JOCTH)KEHUN
COBPEMEHHOU OMOJIOTUH ISl pAallMOHAIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

YMEHUE BBIMOJTHATh JTA0OpATOpHBIE W MpaKTUYecKhe paboThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIEHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(OPMAIIMH, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLICHUS,
000011as1 OMOJIOTUYECKYI0 UH(DOPMAIIMIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
WCITI0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBO 9acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeoB U TeM nudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonoruskakHayka 2 0 0.5 nommorexka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U MX OpraHu3aIus 1 0 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIIETKHU 8 1 1 bubnnorexa [IOK
p https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
XK
HSHCACATCIILHOCTRIICTH 6 0 0 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HTHAMBUAYATBLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HacnencrBeHHOCTh 1 g | 15 bu6mmoteka IIOK
M3MEHYUBOCTHOPTraHU3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiusopranu3MoB. 3 0 0 bubmuoreka [IOK
OCHOBBIOMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bu6nmorexa LIOK
PezepBHOEBpe 1 1 0
PBHOCBPEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




11 KJIACC

KoianuecTtBouacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (und )
uudpoBLIE
n/n TEMIIPOrpaMMbI Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbIEPeCYPCHI
DBOTIOIIMOHHASTONOIOTUS 9 1 1 buGnnorexa LIOK
https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHME U pa3BUTHE 9 0 0.5 bubmuoreka [IOK
JKU3HU Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
Opranu3mMsl U 5 0 1 bubnnoreka [JOK
OKpyXKarolascpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1 9 | 0 bu6mmoreka [IOK
9KOJIOTMYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
PesepBHOEBpeMst 2 1 0 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOI'PAMME '




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne KoanuecTBo yacos
JJ1eKTPOHHBbIeM(PPOBHIEOOPA30
n/  Tema ypoka Bc  Kourpoasnbie Ilpakruueckn  Jlara msyqenus
BaTeJIbHbIEpecypchl
Il ero  padoTnl e padoThbl
04.09 bu6mmoreka [IOK
buonorus B cucreme Hayk 1 0 0 ' https://m.edso00.ru/863e6122https://m.
edsoo.ru/863e632a
MerTo/1bl TO3HAHUS KUBOM
npupoabl. [IpakTuueckas
pabota Ne 1 «Vcnonb3oBanue | 0 0.5 11.09 bubnuotexa [JOK
Ppa3INYHbIX METOAO0B IPU ' ' https://m.edsoo.ru/863e6122
W3YYEHUH OMOIOTUYECKHIX
O00BEKTOBY
buonornueckne cucremsl, bu6mmorexa [IOK
1 0 0 18.09
MPOLIECCHI U UX U3YYECHHUE https://m.edsoo.ru/863e6564
XUMHYECKUN COCTaB KJIETKU. | 0 0 25 09 bu6mmoreka [IOK
Bona u muHepanbHbIe COMU ' https://m.edsoo.ru/863e674e
benku. CoctaB u cTpoeHue | 0 0 02.10 bubnnorexa [JOK
OEJIKOB ' https://m.edso0o.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabota Ne 1 «M3yuenue | 0 0.5 09.10 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMuJIa3bl WM KaTanas3bl)»
VraeBonsl. JIunuael 1 0 0 16.10 bu6mmoreka [JOK




https://m.eds00.ru/863e6870

KJIETKaX KOHYMKA KOpeIKa
JIyKa Ha TOTOBBIX
MHUKpOTMpernaparax»

23.10 bu6mmoreka [IOK
8 Hyxsienrosbie kuciorel. AT® 0 https://m.edsoo.ru/863e6dSc
9 Hcropus u MeTOIbI M3YUCHHS 0 13.11 bubmuorexa [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHast )KuBas 0 20.11
cucrema
CrpoeHune 3ykapuoTH4YeCKOM
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoenus
KJIETOK PaCTE€HUM, )KUBOTHBIX, 27.11 Bubmorexa ITOK
11 FpuGOB 1 GakTepHii 10X 0.5 https://m.edsoo.ru/863e6ftOhttps://m.e
ds00.1ru/863e716¢
MHKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OIIMCAHUEC
12 OOmMeH BelecTB Uiu 0 04.12 bubnuoteka [JOK
MeTaboJIn3M https://m.edsoo.ru/863e766¢
11.12 bu6mmoreka [IOK
13 PorocuHTes. XeMOCHHTE3 0 https://m.edso0o.ru/863e7¢98
5 18.12 bu6mmoreka [IOK
14 OHepreTuaccKuii oOMeH 0 https://m.edsoo.ru/863e7aae
Ku3HEHHBIN UK KICTKU.
[enenue knetku. MuTos.
Jlaboparopnas padota Ne 3
15 «Ha6iIOI[§HI/Ie 15114T0321 B 0.5 2212 bubmmorexa [OK

https://m.edsoo.ru/863e7dc4




16 buocunres 6enka. Peakmms 0 15.01.25 bubmuorexa [JOK
MaTpUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e

17 Tpancnsams — 0 22.01 bubnmoreka [JOK
OnocuHTE30eNIKa https://m.edsoo.ru/863e796e

13 Hexnerounsie GopMbI )KU3HU 0 2901 bub6nuoreka [IOK
— BUPYCBI ' https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
@opMBbl pa3MHOKEHUS
19 OPLAHIAMOB 0 05.02 https://m.edsoo.ru/863e81b6https://m.
p edsoo.ru/863e831e
20  Meiios 0 12.02 bubmorexa LOK
https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE
TMIOJIOBBIX KJIETOK.
O11010TBOpPEHHE. BuG 10K
noIMoTeKa

21 04 . 19.02
Jlabopatrophas pabora Ne 0.5 https://m.edso00.ru/863e81b6
«M3ydeHnne cTpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOTpernaparax»»

2 NuauBuayanbHOe pa3BUTHE 0 26.02 bubnuoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/863e8436
I'enetnka — Hayka o

23 HAaCJEACTBEHHOCTH 1 0 04.03 bubmorexa [TOK

A ' https://m.edso00.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTH

24 HACJIEIOBAHUS [TPU3HAKOB. 0 11.03 bu6mmorexa [IOK
MoHOruOpUIHOE ' https://m.edsoo.ru/863e8878
CKpELIMBaHNE

)5 JuruOpuHoe CKpelrBaHue. 0 18.03 bubnuotexa [JOK

3aK0H HE3aBUCUMOTO

https://m.edsoo.ru/863e89a4




26

27

28

HACJI€OOBaHUS IIPU3HAKOB

CuemnieHHOE HaClIeI0BaHHE
npu3HaKkoB. JlJabopaTopHast
pabora Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO U
JUTHOPUIIHOTO CKPEIIUBAHHMS
y 1p030(HITBI HA TOTOBBIX
MUKpOITpernaparax»

I'eneTuka nona.
HacnenoBanue npusHakos,
CIIEINICHHEBIX C II0JIOM

N3MeHuYnBOCTS.
Henacnencreennas
u3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOAU(UKAITMOHHON
M3MEHYMBOCTH, IOCTPOEHUE
BapHAIIOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

0.5

0.5

01.04

15.04

22.04

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

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

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

29

HacnencrBennas
M3MEHYUBOCTH. JlabopaTopHast
paborta Ne 7. «Ananus
MyTalui y 1po30(puisl Ha
TOTOBBIX MHKpOIpErapaTax»

0.5

27.04

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

06.05

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

31

PeseprubIiil ypok. O600611eHIE
no teme «HaciencTBeHHOCTE

13.05




U U3MCHYHBOCTDb OPIraHU3MOB>»

1 Cenekius Kak HayKa U | 20.05 bubnmoreka [JOK
poLecce ' https://m.edsoo.ru/863e9214
MeTobl U JOCTUXKEHUS

N bu6mmoreka [IOK
33 CEJICKIIUU PAaCTECHUM U 1
https://m.edsoo0.ru/863e9214
YKHBOTHBIX

34 buotexHonorus kak orpacib | bubnnoreka HOK

IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




11 KJIACC

Ne KoanuectBo yacon
Hara JJ1eKTPOHHBbIeM(PPOBHIEOOPA30
Tema ypoka Bce  KoHTpoJubHbIe IIpakTuyeckue
n/ HU3yUYeHH sl BaTeJIbHbIEPeCypPChl
u ro padoThI padoThI
5 N
1 BOJIIOITUS U METOJIBI €€ | 0 0 06.09 bubmuorexa [JOK
A3YYECHUS https://m.edsoo.ru/863ea20e
Hcro
) pusi paSBIiI'TI/IH | 0 0 13.09 bubnuoreka [IOK
MIPEACTABJICHUH 00 3BOJIIOIIMHI https://m.edso0o.ru/863¢9570
bu6 K
3 MuKpO3BOTIOLMS 1 0 0 20.09 uomorexa HO
https://m.edsoo.ru/863e9cle
[Tonmynsauus xkak
3J€MEHTapHas eIMHUIA BUJa
u 3Bomtouuu. JlabopaTopHas
4 1 paTop 1 0 05 27.09 bu6mmoreka [IOK
pabota Ne 1 «CpaBHeHue https://m.eds0o.ru/863e99¢6
BUJIOB IO MOP(}OTOTUIECKOMY
KPUTEPHUIO»
BIUJKYIIIME CHUJIBI
5 gneMZII{J"lra HbIe (PaKTOPHI) 1 0 0 04.10 bubmorexa HOK
p p ' https://m.edsoo.ru/863e9dad
HBOJTIOIUN
EctectBeHHbII 0TOOD U €ro
6 p | 0 0 14.10 bu6mmoreka [IOK
(bopMsI https://m.edsoo.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOTIEHHOCTh
7 OpraHu3MOB U ] 0 0.5 18.10 bubnuorexa [JOK

BU000pa30BaHUeE.
JlaGopatopHnast paborta Ne 2
«Onucanne

https://m.edsoo.ru/863e9fde




IpUCIOCOOTIEHHOCTH
opraHusma " eé
OTHOCHUTEJIBHOTO XapaKTepa»

Hanpasnenus u nytu

bubmuoreka [JOK

MNPpUPOAHBIC aJlallTalluU

8 0 25.10
MaKpOd3BOJIIOIAU https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOIIOLMN 0 08.11
10 Ucrtopus >f(I/13HI/I Ha 3emJie u 0 1511
METO/Ibl €€ N3YUYEHUS
11 I'unoressl MpOUCX0XKACHUSA 0 9911 bubnuorexa [JOK
JKU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
2 PasBuTHe xu3HM HA 3eMiie 110 0 59.11 bu6mmoreka [JOK
JpaM | IlepuoaaM https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl 3BOIIOLUU
PacTUTEIBHOTO U KUBOTHOTO
13 mupa. [IpakTuueckas padbora 0.5 06.12 bubnuoreka [IOK
Ne 1 «M3yuenune nuckomnaeMbIix https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTEHUH 1
YKUBOTHBIX B KOJUIEKITHSIX)»
14 CoBpemeHHas cucrema 0 13.12 bubnuoreka [IOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 OBoIOIMS YETI0BEKa 0 20.12 bubnnorexka [JOK
(aHTpOMOreHes) https://m.edsoo.ru/863eac2c
16 JIBmoxkymiue cuibl (pakTopsbl) 0 9712 bubnnorexka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUU IBOJIOLUU 0 10,0195
yelioBeKa
13 Yenoseueckue pacel U 0 16.01 bubnnorexa [JOK

https://m.edsoo.ru/863eaeca2




19

YCJI0BCKa

PesepBHeiit ypok. O600IIcHME
10 TeMe «BO3HUKHOBEHHE U
pa3BHUTHE KHU3HU HA 3eMiie»

23.01

20

21

22

23

DKOJorus Kak HayKa

Cpenpl oOuTaHus u
9KOJIOTHYeCKHEe (DAKTOPBI

AlGuotnueckue GpakTOpHI.
Jlaboparopnas pabota Ne 3.
«Mopdodomnoruueckue
0COOCHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHUSY.
JlaGopaTtopnast pabota No 4.
«BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJICyCay

buoTtnueckue paxTopsl

0.5

30.01

06.02

13.02

20.02

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edso00.ru/863eb10e

bu6mmoreka [JOK
https://m.eds00.ru/863eb348

24

DKOJIOTUYECKUE
XapaKTEPUCTUKH TOMYIISIIH.
[IpakTuueckas pabora Ne 2
«IToacuét NI0THOCTH
MOMYJISIIIUNA Pa3HBIX BUIOB
pacTeHun»

0.5

27.02

25

26

Coo0miecTBa OPraHu3MOB —
OMOILIEHO3

DKOJIOTUYECKHE CUCTEMBI
(9KOCHCTEMBI)

05.03

12.03

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

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TTOKA3aTETH

19.03

bu6mmorexa [IOK




9KOCHCTEMBI. DKOJIOTHUECKUE
nupamuiel. CBolicTBa
skocucteM. Cykueccus

https://m.edsoo.ru/863eb5fa

28 [IpupoaHbIe 3KOCUCTEMBI 1 0 02.04

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1 0 09.04

30 buocdepa — riobanpHas | 0 16.04 bubnunoreka [HOK
3KOCHUCTEMA 3eMIIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH | 0 23.04 bubnuorexa [JOK
CYIIECTBOBaHMs OuocQepbl ' https://m.edsoo.ru/863ebd 16

1 UYenoseuecTBo B bnochepe | 0 30.04
3emiu

13 CocyiecTBoBaHUE TPUPOJBI U 1 0 07.05 bubnuorexa [JOK
YeJII0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHHE

34 TeMbl «CooO1iecTBa u 1 0 14.05
SKOJIOTUYECKHE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB 34 )5

[10 [TIPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61mecTBo «M3marenbcTBo
«IIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Ilox pen. [laceunuka B.B., AkunonepHoe o6mectBo «M31arenscTBo
«IIpocBenieHue»

O6mas ouonorust 10-11 kimaccel. A.A.Kamenckuii, E.A Kpukcynos,B.B.

IlaceuHuk.

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
[IpeameTHas nuaust yueOHukoB " JIunus xuzan". 10-11 knaccer:
yue0.1mocodue A1 0011e00pa3oBaTeIbHBIX OpraHU3alun: 0a30BbIN YPOBEHB\

B.B. Ilaceunuk

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 284904154893307766464458434654888258361777585621
Bnagenel, CuHuUbIHa CBeTNaHa AneKcaHapoBHa

OeicTevTened C 02.09.2024 no 02.09.2025
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