


HOACHUTEJBHASA 3AIINCKA

[Tpu pa3zpaboTke nmporpamMMbl IO OUOJIOTUU TEOPETUUYECKYIO OCHOBY JIJIsi OMPEACICHUS
MOAX0J0B K (OpMHUpPOBaHMIO coJiepkKaHUsS ydeOHOro mpeamera «buosiorus» cocTaBWIIH:
koHuenTyainbHbie nojioxkeHus ®I'OC COO o B3auM0o00OyCIOBIECHHOCTH II€JICH, COJIepKAHUS,
pe3ynbTaToB OOY4YCHHS U TPEOOBAaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, ITOJIOKEHUS 00
O0IMX MEeNsSIX M NPUHIUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpenHero oOmero oOpasoBaHusi B Poccuiickoit denepanmm, a Takke TIOJOXKEHUS O
cienuduke Ouojoruu, €€ 3HAYCHHH B IIO3HAHWU KUBOW NIPUPOJBI M OOECIeYeHUHU
CYIIECTBOBAaHMS  uejoBeueckoro ooéOmiecTBa. CorjlacHO Ha3BaHHBIM  TOJIOXKCHUSIM,
oTmpeeneHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormm MaéT TpEICTaBIEHHWE O IesAX, 00 oOIel crpaTeruu
0o0y4yeHHUs, BOCIHUTAaHUS W Pa3BUTHSA OOYYAIOIIMXCS CPEJACTBAMH YYEOHOro TmpeameTa
«buonorus», omnpegenser o0sg3aTENbHOEC NPEIMETHOE COJIEp)KAaHUE, €ro CTPYKTYpY,
pacrpeniesieHde Mo paszjeiaM M TeMaM, PEKOMEHJYEMYIO MOCIE0BATEIbHOCTh HU3YUYCHUS
y4eOHOro Marepuajiga ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKHU
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJarOmMnXCsl.

B mnporpamMe mo OHOJIOrMH Tak)Xe YUYWUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMBIM
JUYHOCTHBIM, METANPEJIMETHBIM U IIPEAMETHBIM pe3yJibTaraM oO0ydeHHs B (POpMHUpPOBAHUHU
OCHOBHEBIX BHUIOB y4eOHO-TI03HaBATEILHOMN NEeATEeIbHOCTH/Y4eOHbBIX JIEUCTBUN
00y4aroImuXxcsi M0 OCBOCHUIO COAEPKAHUST OMOJIOTHYECKOT0 00Opa30BaHUsI.

B nporpamme no 6uosnoruun (10—11 kmaccel, 0a30BbI YPOBEHb) peaIM30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B HW3yYCHHHM OHOJIOTHH, Ojarojaps 4YeMy B HEW IIpocMaTpUBaETCs
HaMpaBJICHHOCTh HAa pa3BUTHEC 3HAHWH, CBSA3aHHBIX C (OPMHUPOBAHHUEM E€CTECTBEHHO-
HAay4yHOTO MHPOBO33PEHHUs, IIEHHOCTHBIX OpPHEHTAIMA JIMYHOCTU, DKOJOTHYECKOTrO
MBIIUJICHUS, TPEJCTABICHUN O 37J0pOBOM 00pa3e >KU3HU U OEpekHbIM OTHOIICHHEM K
OKpyXaromel mpupoaHo cpene. [lodromy Hapsay ¢ u3ydeHHEM OOIMIEOHMOJIOTHYSCKUX
TEOpHUM, a TAaK)KE 3HAHUN O CTPOEHUM KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIUX B HHUX TMPOIECCOB B MporpaMMe IO OHOJIOTUM YJEJIEHO BHUMAaHHE
HCIIOJb30BAaHUIO MOJYYCHHBIX 3HAHWI B MOBCEIHEBHOM JKU3HU JJIsI PEUICHUS MPUKIIAIHBIX
3aj1a4, B TOM 4HCie: MPOPUIAKTUKH HACJICACTBEHHBIX 3a00JI€eBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO  KOHCYJIBTUPOBAHMUS, OOOCHOBAHMSI  DKOJOTUYECKH  I€JIECO00Pa3HOTO
MOBEJICHUS B OKPYXKaIOIIEH TMPUPOJHOM CpeAe, aHalau3a BIMUAHUS XO3SHMCTBCHHOMU
NESATEeIbHOCTH YeJIOBEKa Ha COCTOSTHUE MPUPOAHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUIICHUE
BHUMAaHUSI K TIPUKJIATHON HAMPaBICHHOCTH y4eOHOTO npeaMera «bruoiaorus» npoIuKTOBAHO
HEOOXOAMMOCTBIO OOECIECYCHHST YCJIOBHM [IJIi pENICHUS OJHOM W3 aKTyalbHBIX 3a/1a4
IIIKOJIBHOTO  OMOJIOTMYECKOTO 00pa3oBaHUs, KOTopas mpennonaraet (HOpMHUPOBAHUE Y
00yyJaromuxcsi CHOCOOHOCTH aIaNTUPOBATLCA K U3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpa.

buonorust Ha ypoBHE cpeaHero oOiero oopa3zoBaHusl 3aHUMaeT BaxxHoe mecto. OHa
obecrieunBaeT GopMUpOBaHUE y OOYUAIOIMIMXCS MPEJCTABICHUN O HAYYHOW KapTHUHE MUpa,
pacmpsier U 0000IaeT 3HaAHUS O KUBOM IIpUpoJe, €€ OTIMYMTEIBHBIX IPHU3HAKAX —



YPOBHEBOW OpraHM3allMM M DBOJIOLMH, CO3MAET YCIOBHs JJIA: ITO3HAHUSA 3aKOHOB YKHUBOW
npupoasl, (popmupoBaHus GYHKIHOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
O6e3onacHoro oOpa3a >KW3HHM, JKOJIOTMYECKOTO MBIIIJIEHUSI, [EHHOCTHOTO OTHOIIEHUS K
KUBOU MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMONOTUS HMMEET TaKKe I PEUICHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33/Ja4 CpEJHEero ooOImero oOpa3oBaHMs, COLMATU3ALMU O0YyYaIOUTUXCA.
N3yuenune Ouosornu oOecneyrBaeT ycIOBUA s (HOPMHUPOBAHUS HHTEIIEKTYalTbHBIX,
KOMMYHUKAIIMOHHBIX W MHGOPMAIIMOHHBIX  HABBIKOB,  JICTETHYECKOM  KYJIBTYpHI,
CIIOCOOCTBYET MHTETpAllMi OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JIPYTUX Y4eOHbIX
MpPEAMETOB, B YAaCTHOCTH, (u3uku, XuMuu u reorpaduu. Ha3BaHHBIE TOJIOKEHHUS O
npenHa3HayYeHUH ydeOHoro mpeamera «buomorus» cocTaBuiaM OCHOBY ISl ONpPEICICHUS
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPKAHUs, MTPEACTABICHHOIO B IPOrpaMMe
10 OMOJIOTHH.

Ot6op conepxanus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULHNA KyJIbTYpOCOOOPA3HOTO MOJAX0Ja, B COOTBETCTBHHM C KOTOPBIM
oOy4Jaroniiecs: JOJKHbI OCBOUTH 3HAHUSA M YMEHHMsI, 3HaUUMble 11 (POPMHUPOBAHUS OOIIEH
KYJIBTYPBI, OIPEICISAIOIINE aJeKBAaTHOE ITOBEICHUE YEJIOBEKA B OKPYXKAIOLIEH NPUPOIAHOU
cpene, BOcTpeOOBaHHbIE B MOBCEAHEBHON JKM3HM U IMPAKTHUECKOH JesTenbHOcTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUM 3aHUMAIOT DJIIEMEHTHI COAECP/KAHMS, KOTOPBIE CIIy>KaT OCHOBOMN
1t GOPMHUPOBAHUSA MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUpa U
IIEHHOCTHBIX OPUEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHU3AIMH OHOJIOTHYECKOTO
o0Opa3oBaHUs.

CTpyKkTypupoBaHUE COJepKaHUs Y4eOHOro marepuaja B MporpaMMe IO OHOJIOTHH
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOCHHOCTSIX JKMBOW TIpUPOJbI, O €& YypOBHEBOM OpraHu3alyd W HBOJONUU. B
COOTBETCTBHUH C ITUM B CTPYKType yueOHOro mpeamera « buosiorusy BbIIEIEHbI CIeIyonue
coaepxkareisibHble JIMHUU: «buonorus kak Hayka. Meroasl HaydyHOro noszHanus», «Kierka
Kak Ouosiornyeckasi cucrema», «OpraHu3m Kak Ouonorumdeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKoro MHUpa», «IBOJIOLHS KUBOH MNPUPOIB, «IKOCUCTEMBI U
MIPUCYIIUE UM 3aKOHOMEPHOCTI.

Lens u3ydyenusi yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIAJICHUE
OOyYarOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHON OpraHU3alluM >KUBBIX CHUCTEM
pa3HOr0 paHra M MNpUOOpPETEHHWE YMEHHMM HCIONb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX
NEeUCTBUN B OTHOIICHUU OOBEKTOB YKMBOW MPHUPOJBI U PEIICHUS PA3IMYHBIX >KU3HEHHBIX
mpo0em.

JlocTmkenue 1enu u3ydeHust yuyeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
o0OecreunBaeTcs PeleHueM CICAYIOIUX 3a/1ay:

OCBOCHHME OOYYarOUIUMHUCS CHCTEMbl 3HAHUW O OMOJOTMYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUINOTE3aX, MPAaBUIIAX, CIYX aIIMX OCHOBOM JUIsl (HOPMUPOBAHUS
MPEJICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHPA, O METOJAX HAYYHOIrO ITO3HAHWS,
CTPOEHHH, MHOI00Opa3uu U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO ypOBHS OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSX U COBPEMEHHBIX HCCIIEI0BaHUSAX B OMOJIOTHY;



dbopmupoBanre y 00yJarONuXcsi MO3HABATEIbHBIX, NHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B TMpOIleCCe aHajau3a JAHHBIX O MYTAX pPa3BUTHS B OMOJOTUM HAYYHBIX
B3IJISIZI0B, UJIEH Y TTOJIXO/IOB K M3YUEHHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allNH;

CTaHOBJICHHE Yy OOydYaromMxcs OOIel KyJIbTypbl, (PYHKIIMOHAJIBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHHU OOBSICHATH W OICHUBATHh SBJICHUS OKPYKAIOIIETO MUpPA KHUBOW MPUPOJIBI
Ha OCHOBAHWM 3HAHUI U OMbITA, OTYYCHHBIX IPU U3YUEHUU OUOJIOTHH;

dbopmupoBaHre y 00y4aronIMXcsi YMEHUN WILTIOCTPUPOBATh 3HaUYE€HHUE OMOJIOrMYECKUX
3HAHUI B MPaKTUYECKON JEATEIBHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOXHOCTH ITO3HAHMS YETIOBEKOM KHUBOUW TPHUPOJIHI,
HEOOXOAMMOCTH OEpPEKHOTO OTHONIICHUS K HEHW, COONMIOMEHUS OTUYECKUX HOPM IIpHU
IIPOBEICHUH OMOJIOTMYECKUX UCCIEI0BaHM;

OCO3HaHMUE IIEHHOCTH OMOJOTUYECKUX 3HAHUM J1JIs MOBBIIIICHUS YPOBHS 3KOJIOTHUYECKOU
KYJBTYPBI, 7151 (GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUNW U YMEHUN B MOBCEAHEBHOM KU3HU JJIS OLICHKU
MOCJIEACTBUM CBOEU JEATEIIBHOCTH O OTHOILICHUIO K OKpYKarollel cpejie, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAHUE U COOTIOZCHUE MEP MPOPUIAKTUKH 3a00JIEBaHUN.

B cucreme cpennero ob6mero o6pa3oBanus «buonorus», uzydaemas Ha 0a30BOM
YPOBHE, SIBISIETCSI 00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSAIIMM B COCTaB MPEAMETHON
obnactu «EcTecTBEeHHO-HAYYHBIEC IPEIMETHIY.

Jnst u3ydeHuss Ouojorud Ha 0a30BOM YpOBHE cpenHero oOiiero oOpa3oBaHUS
orBonutcsa 68 yacos: B 10 kmacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 gac
B HEJIEIIIO).

COAEPXAHUE OBYUEHUS

10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKUMU U JPYTUMU
€CTEeCTBEHHBIMU Haykamu, ¢uiaocoduei, ITUKONU, ICTETUKON u mpaBoMm. Posb Ouosioruu B
(hopMHUPOBaHUH COBPEMEHHON HAYYHOU KapTHHBI MUpa. CucteMa OMOJIOTMYECKUX HaYK.

Metoael TO3HaHMS KUBOM MHpHUpoAbl (HAONIOIEHUE, SKCIEPUMEHT, OIHCaHuE,
U3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTAaTUCTHYECKasi 00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konsuos, k. Yorcon nu @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHWe pa3IUYHBIX METOJOB TMPU H3YYCHHUH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3aMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MpeAMET M3ydeHusi Ouonoruu. OTaudue KUBbIX
CUCTEM OT HEOPraHWYECKOW TPUPOIBI.



CpoiicTBa OHMOCHCTEM W HX pa3HOOOpa3ue. YPOBHU OpraHU3allid OWOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIM, MOIMYJISALUOHHO-BUIOBOU,
AKOCUCTEMHBIHN (OHOTeoeHOTHYECKHi ), OnoCHEepHBI.

JdeMoHcTpanuu:

Tabmuupl 1 cxembl: «OCHOBHBIE NPU3HAKU JKU3HW», «YPOBHH OpraHU3alUUA >KUBOU
IPUPOIBI».

O6opynoanue: Mmojaenb moiekyibl JJHK.

Tema 3. XumMmmn4yeckuii COCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUII  COCTaB  KIETKA. XUMHYECKHE  DIIEMEHTHI:  MaKpPOJJIEMEHTHI,
MHKpPO3JIEMEHTBL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIUA BOJBI M1 MHHEPAJbHBIX BEIIECTB B KIETKe. llognepkaHne OCMOTHYECKOTO
OataHca.

benku. CocraB u crpoeHue O€lKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zamennmbple ©W 3aMEHUMMBIE AMHHOKHMCIOTBL. AMHWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (MepBUYHAS, BTOpUYHAs, TPETHUYHAs W YETBEPTUUYHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OeNKOB. bruomornueckue QyHKIMU OEIIKOB.

depMeHTHl — Onosiorndeckue katanuzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIN LEHTD,
cyoctpatHas cnenupuuHocth. Kodepmentsl. Buramunpl. Otianuus QepMEeHTOB OT
HEOPTaHUYECKHUX KaTaJIU3aTOPOB.

YrieBoasl: MoOHOcaxapuabl (TJIOKO3a, pubo3a W JE30KCHpHO03a), Aucaxapujbl
(caxapo3sa, JakTo3a) W Mojucaxapuibl (Kpaxmal, TJIMKOTEH, Ieuioo3a). buomornueckue
(GyHKIMH YTIIEBOJIOB.

Jlunuapl: Tpuraunepunsl, dochonunuasl, crepouabl. [ uapodunsHO-THIPOPOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIIJIEBOJIOB, OEJIKOB M JUIHUIOB
KaK UICTOYHUKOB SHEPTUH.

Hyxkneunoseie kucnorel: JIHK m PHK. Hykneoruasl — MOHOMEpPBI HYKIEMHOBBIX
kuciotT. Crpoenne u ¢ynkuuu JJHK. Crpoenne m dynkumu PHK. Buget PHK. AT®:
CTpO€HUE U (QYHKIIHH.

[utonorus — Hayka o kierke. Kilerounas Teopusi — npuMep B3aUMOIEHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUU. MEeTObl U3yUYCHUS KIICTKHU.

Krnerka kak mnemoctHas »xwuBas cuctema. OOmMe TPU3HAKK KIETOK: 3aMKHYTas
HapykHas memOpana, moJiekyibl JJHK kak renerndeckuii anmapar, cucremMa CUHTe3a Oerka.

Tunel KIETOK: JSyKapuoTHYecKass M MpokapuoTthyeckas. OCoOEHHOCTH CTPOCHHS
npokapuotTuyecko kietku. Kierounass crtenka Oaktepuit. CTpoeHHE 3YKapHUOTHUECKOM
kieTki. OCHOBHBIC OTJIMYUS PACTUTEILHOM, >)KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAJIUKC, X (YHKIUU.
[Tnazmaruueckass memOpana, e€ cBoicTtBa W (ynknuu. lluTtomnazma U €€ oOpraHOWIBI.
OpnomemOpannble  opradHouasl  kierku: OIIC, ammapatr TonbIxku,  JH30COMBI.
[TomyaBTOHOMHBIE OPraHOWAbLI KJIETKW: MUTOXOHAPHH, TuiacTUiabl. [IpoucxoxneHue
MUTOXOHJpHN U TiacTua. Bunbl mnactun. HememOpaHHbIE OpraHOWIBI KIETKH: pUOOCOMBI,
KJIIETOYHBI IEHTP, LEHTPUOJU, PECHUYKHU, XKIyTUKU. DYyHKIUU OpPraHoujoB KIETKH.
Bxutouenus.



Snpo — perynsaTopHblii neHTp kieTku. CrpoeHuwe sdAnpa: saepHas o000JI0uKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panximn, K. M. bap.

Juarpammel: «PacnpelieieHne XUMHYECKHX JJIEMEHTOB B HEXUBOW MPUPOACH,
«Pacrnpenenenue XuMAYECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabnuupl u cxembl: «llepuonnueckast Tabiuiia XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBbl BOABDY, «buocuntes Oenka», «CTpoeHue MOJeKynsl Oenka», «CTpoeHue
dbepmenta», «Hykneunossie kucnotel. JJTHK», «Ctrpoenne monekynsl AT®», «Ctpoenue
DYKapUOTUYECKOW KIETKN», «CTpOEHHE >KUBOTHOM KIETKW», «CTpoeHHE pacTUTEIbHOMN
KIETKN», «CTpoeHrne IpOKapuOTHUYECKON KIETKN», «CTpOEHUE sIpa KIETKN», « Y TIIEBOIBDY,
«JIumuaey.

OGopynoBaHKe: CBETOBOM MUKPOCKON, 000pYAOBaHUE JIJIsl MPOBEACHUST HAOIIOICHUMH,
U3MEPEHHUM,  DKCIEPUMEHTOB,  MHKpOIIpenaparbl  pacTUTEIbHBIX,  JKUBOTHBIX U
OaKTepHabHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopHas padota Ne 1. «/3ydyeHue KaTaIMTHYECKOM aKTUBHOCTU (PepMEeHTOB (Ha
MIpUMEpPE AMHJIa3bl UJIU KaTajasbl)y».

JlaGoparopHas pabora Ne 2. «M3ydyeHue CTpO€HHs KJIETOK pPacTEHHi, >KUBOTHBIX U
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U X OMUCAHUEY.

Tema 4. /KusHeesiTeJbHOCTb KJIETKH.

OOMeH BeliecTB, WKW MeTaboJu3M. AcCUMWIALMS (IJIACTUUECKUA OOMEH) U
TUCCUMWISIIUS (SHEPreTHYECKU OOMEH) — JIBE€ CTOPOHBI €IUHOTO Mpollecca MeTabor3Ma.
Posb 3aK0HOB COXpaHEHHUs BEILECTB U SHEPTUU B IOHKUMAaHUU MeTa0o0JIn3Ma.

Tuner oOMeHa BeliecTB: aBTOTpOo(HBIN U reTepoTpodHsbIil. Pors pepmeHTOB B 00MEHE
BEILECTB U MTPEBPAILICHUH SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBas M TeMHOBas (a3l (porocuHTe3a. Peakuuu ¢GoTocHHTE3A.
OddextuBHOCTh (hoTOCHMHTE3a. 3HaueHUEe (POoTOCHMHTE3a JJIsl KU3HU Ha 3emiie. BnusiHue
yCIIOBUH cpe/ibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMOoCHHTE3. XeMOCUHTE3UPYIOIUe OakTepuu. 3HaUeHUE XEMOCUHTE3a /Ui KU3HU Ha
3emie.

OHepretuueckuii oOMeH B KieTke. PaciienyieHMe BEIIECTB, BBIACICHUE U
aKKyMyJIMPDOBaHHE DJHEPruM B KJETKE. OTambl 3HEPreTuYecKkoro obmeHa. [nukomams.
bpoxxenne wu ero Buael. KuCIOpogHOE OKHCIIEHHWE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GpocopunupoBanue. IPHEeKTUBHOCTh IHEPTETUYECKOTO0 0OMEHA.

Peakinuun MmarpuuHoro cunHte3a. ['enetnudeckass mnHpopmanus u JHK. Peanuzanus
TreHEeTHYEeCKOW MHpOpMAaINK B KJIeTKe. [ eHeTHuecKuil KO U ero CBOMCTBA. TpaHCKPUIITUS —
matpuuabli  cuHte3 PHK. Tpancnsaums — OwuocunTe3 Oenka. ITambl TPaHCISIWU.
KoaupoBanue amuHokucior. Posib pubocoM B OuocuHTe3e Oelka.



Heknerounsie ¢opmbl xu3Hu — Bupycbl. Mcropust otkpeitusi BupycoB (. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M JKU3HEHHOTO IMKJIa BUPYCOB. bakTtepmodaru.
bone3nu pacTeHuii, JKMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHpycaMH. Bupyc
ummyHoseuita yenoseka (BUY) — Bo3oymutens CIIWla. OOpatHas TpaHCKpUIIUS,
peBepTasa u uHTerpasa. [IpodpunakTika pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUM.

JlemoHcTpanuu:

IToptpetsl: H. K. Konsuos, [. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuupr u  cxembl: «Tumbl nutanus», «Metadomusm», «MHUTOXOHAPUSY,
«QHepreTuueckuit oomMen», «Xnopomiact», «Potocunresy, «Crpoenne JHK», «Crpoenue
U (QYHKIMOHUWpOBaHHE TeHa», «CuHTe3 Oenka», «['eHernyeckuit kom», «Bupycem,
«bakrepuodarn», «Crtpoenue u kuszHeHHBIM 1uKan Bupyca CIIM/la, OGakrepuodaray,
«Pennukamus JTHK.

O6opynoBanue: wmoxaenu-antumkanuu — «Yasoenue JHK u  Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JJHK.

Tema 5. PasMHOkeHMe 1 HHANBHUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kiterounslii LMK, WK KA3HEHHBIA LUK KieTku. MHTepdaza u muto3. Ilpoueccsl,
nporekaronue B uatepdasze. Permmukanus — peakius marpuunoro cunresa JJHK. Crpoenune
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapuoTHIl. JIUIMIIOUAHBINA U TalUIOUIHBINM XPOMOCOMHBIE
HaOopbl. Xpomatujbl. lluTosIOrMYECKME OCHOBBI PAa3MHOKEHHS W HHJWBHIYaJIbHOTO
Pa3BUTHS OPraHU3MOB.

Henenne kietkn — muto3. Cragum muto3a. IIponeccel, mpoucxoasiiyue Ha pasHbIX
CTaJAMsIX MUTO3a. BUOJOrnYecKnii CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKU — aromnTo3.

@opMbl pa3MHOXEHUS OpraHu3MoB: Oecroioe u TmosoBoe. Buabl Oecnonoro
pPa3MHOXEHUS:  JIeJIeHUe  HaJBOE, IOYKOBAaHME  OJHO- M  MHOTOKJIETOYHBIX,
CHIOpoOOpa3oBaHue, BEreTaTUBHOE  pa3MHOXKeHUEe. VICKycCTBEHHOE  KIIOHHMPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu meno3sa. [Iponeccel, npoucxoadmme Ha craausax menosa. [loBenenue
XpoMocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE MEN03a.

['amerorenes — mpouecc 00pa30BaHUS MOJIOBBIX KJIETOK Y JKUBOTHBIX. IloyoBbie
’Kelle3bl: CEMEHHUKM U suyHuKUA. OOpa3oBaHME U pa3BUTHE IOJIOBBIX KJIETOK — TaMeT
(cmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS
AMLEKIIETOK U ciepmaTo3ouaoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHOe pa3BUTHE (OHTOTEHE3). IMOPHOHAIBLHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl YMOPUOHATIFHOTO Pa3BUTHUSl Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHHE, TacTpyJIsaius,
opranorenes. IloctamOpuoHanpHOE pa3BuTHe. THUMIBI MOCTIMOPUOHAIBHOTO PAa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpenapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOKIAEHHBIE YPOICTBA.

Poct m pasButme pacreHuil. OHTOr€HE3 LBETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:



Tabmuub! u cxeMbl: «POpPMBI Pa3MHOKEHUS OPTaHU3MOBY, «JI[BOIHOE OIJI0OIOTBOPEHUE
y LBETKOBBIX pacTeHUuN», «BerertaTuBHOE pa3sMHOXKEHUE DPACTEHHW», «JleleHue KIeTKU
O0akTepuity, «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHHuEe XpOMOCOMbBD», «KJIeTOUHbIN UKD,
«Pemmkamusa JJHK», «Muto3y», «Meio3», «IIpsiMoe n Henpsamoe pa3BuTtue», «l'ameToreHes
Yy MJICKOIUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTaJ M OHTOTECHE3a».

ObopynoBaHHe: MUKPOCKOII, MUKporpenapathl «CriepMaTo30uabl MIIEKOITUTAIOIIETOY,
«Slineknerka Miuekonuraromero», «KapruoknHes B KieTkax KOpEIIKa JyKa», MarHUTHAas
Moienb-antuinkanus «Jlenenue kietkuy, moaens JJHK, mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopaTtopHas padota Ne 3. «HaGmronenne Muto3a B KII€TKaX KOHYMKA KOPEITKa JTyKa
HAa FOTOBBIX MUKpOIIpEapaTax».

Jlabopatopnasi pabota No 4. «l3ydyeHue cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpENapaTaxy.

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopusi pa3BUTHS T€HETUKU. Posib mMTONIOTMHA U
SMOpPHOJIOTUM B CTAHOBJICHUWU TE€HETUKU. BKiaa pocCUICKMX M 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MEeTOoAbl TEHETUKH (TUOPUIIONOTHYECKUH, IMTOT€HETUYECKUM,
MOJICKYJIIpHO-TeHeTHYecKuii). OCHOBHbIE  TEHETHYEeCKHME  TOHATUSA. [ eHeTmueckas
CHUMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEIMBAHUN.

3aKOHOMEpPHOCTM  HACJIENOBaHUs NPU3HAKOB, YyCTaHOBIEHHBIE [. MeHngenewm.
MonorubpuiHoe CkpenBanue. 3aKOH €IMHO00pa3usi TUOPUAOB IEPBOTO IMOKOJICHUS.
[IpaBuiio AOMHHUPOBaHUA. 3aKOH pPACHICTUICHUS NPU3HAKOB. ['MIOTE€3a YHMCTOTHI TaMeET.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JHuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBHUCHUMOIO HAclIeOBaHUS IPU3HAKOB.
[{utoreHeTnueckue OCHOBBI TUTUOPUAHOTO CKpEIIMBaHUsA. AHATU3UPYIOIIEE CKPEITUBAHUE.
Hcnonp3oBaHre aHATU3UPYIOIETO CKPEITUBAHUS JJIS1 ONIPEACICHHS] TEHOTUIIA OCOOH.

CueruienHoe HacienoBanue rmpuszHakoB. Pabora T. Moprana mo cClEMJIEHHOMY
HACJIEIOBAHNIO T€HOB. HapyllieHue ClerieHnsi TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKNE KaPTBHI.

I'enetnka mnosa. XpOMOCOMHOE OINpEAENeHUuE Toja. AyTOCOMBI UM TOJIOBBIE
XpOMOCOMBI. ['OMoraMeTHele M rereporaMeTHble OpraHu3Mbl. HacinemoBaHue IpU3HAKOB,
CLEIUIEHHBIX C IIOJIOM.

N3menunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAsT M HACIEACTBEHHasA. Posb
Cpelbl B HEHACIHEACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHUKAa MOAUPUKAIUOHHOM
W3MEHUYMBOCTH. BapranmoHHbIA psl M BapuanMoHHAs KpuBasd. Hopma peakuuu npusHaka.
KonuuecTBeHHbIE M KA4YeCTBEHHbIE NPU3HAKKM M UX HopMma peakuuu. CBolcTBa
MOAU(UKAIIMOHHON U3MEHUNBOCTH.

HacnencrBennas, Wi  TEeHOTUIIMYECKas,  HM3MEHUYMBOCTh.  KoMOMHaTHBHas
M3MEHYMBOCTh. MeH03 U MOJOBOM MpollecC — OCHOBA KOMOWHATHBHOW W3MEHYHMBOCTH.
Myrannonnast u3MeHuMBOCTh. Kiaccubukanus MyTanuil: TeHHblE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MpUYUHBI MyTanuidi. MyTtareHnbie (akTopbl. 3aKOH TOMOJOTHYECKUX
pAI0B B HacueACcTBeHHOM n3menunBocty H. M. BaBumnoga.



BuesinepHast Hac1eACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun dvenoBexka. OCHOBHbIE METOJbI T€HETUKH YEJIOBEKA:
reHeaJloruueckuii, OJIM3HEIOBBIM, IMTOT€HETUYECKUH, OMOXUMUYECKUM, MOJIEKYJISIPHO-
reHetnyeckuii. COBpEMEHHOE ONPENEIICHHE TeHOTHUIIA: TOJHONEHOMHOE CEKBEHHPOBAHME,
T€HOTUIIMPOBaHUE, B TOM uucie ¢ nomonisio [1I1[P-ananuza. HacneacTtBenHnsie 3a00aeBaHmUs
YyeJoBeKa: TeHHble OoJie3HH, OO0JIE3HH C HACJIEACTBEHHOW NPEAPACHOIONKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hn. ComaTH4ecKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHuunel  310poBOoro oOpa3za JKM3HU, JUArHOCTUKH, MPOPWIAKTUKA U JICUCHHUS
reHeTHYecCKuX  OoJsie3Hel.  MenuKO-TeHeTMYeCKOe  KOHCYJIbTUpPOBAaHUE.  3HAYCHUE
MEJIUIIMHCKOW TEHETUKU B TMPEAOTBpAICHUHM M JICYEHUU TEHETHYECKUX 3a00JIeBaHUil
YEJIOBEKA.

JdeMoHcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuos.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKpENIMBAHUE M €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH PACIICTUICHUS U €T0 IUTOTeHETUYECKasi OCHOBaY, «3aKOH YUCTOTHI TaMET,
«lurubpunnoe ckpemniuBanuey, «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUSY,
«Menosz», «B3auMOIENCTBUE AJUICIIBHBIX TIE€HOB», «l €HeThdeckue KapThl PACTEHHUM,
KUBOTHBIX U YeJOBeKa», «['eHeTrka noia», «3akOHOMEPHOCTH HACJIEIOBAHUS, CIICTNIEHHOTO
c mnonom», «Kapuorunel uenmoBeka W KUBOTHBIX», «Buasl  U3MEHUYMBOCTHY,
«MoaudukanmonHas U3MeHUUBOCTHY, «HacnegoBanue pesyc-daktopay, «l eHeTuka rpymnmn
KpoBW», «MyTallmoOHHAasi ”3BMEHYHUBOCTH.

O6opynoBanue: Mojaenu-aniuinkanuu «MoHoruOpuIHoe ckpenmBanuey, «HemnomHoe
JTOMUHUpOBaHUE», «JurudpuaHoe ckpemnuBanue», «llepekpéct XpoMocom», MUKPOCKOIT U
Mukpomnpenapar «J[pozopuiaay (Hopma, Mytanud (OPMBI KPBUIBEB M OKpPACKH Teja),
repbapuii «['opox moceBHOIN».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatropnas pabdora No 5. «M3yueHwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTaxy.

Jlabopatropuass pabora Ne 6. «M3yueHne MOAU(DUKAIIMOHHOW W3MEHUYHUBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOIO PSiJia U BApUALIMOHHON KPUBOM».

Jlabopatopnass pabora Ne 7. «AHanu3 MyTanui y Apo30ouiibl HA TOTOBBIX
MHUKpoTpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesniekiiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M mpolecc. 3apoKICHUE CEJIEKIMU U AoMecTuKamus. Yuenue H.
. BaBusoBa o 1ieHTpax MPOUCXOKACHUS U MHOTO0Opa3usi KyJbTypHBIX pacTeHui. LleHTpsI
MIPOUCXOK/ICHUSI IOMAIIIHUX KUBOTHBIX. COPT, mopoa, ITaMmMm.

CoBpemeHHbIE METO/IbI ceNleKIuru. MaccoBbIi U MHAMBUIYaTIbHBIH OTOOPHI B CEJIEKIIMU
pacteHnii ¥ KUBOTHBIX. OIllEHKa 3KcTepbepa. bBIM3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuaunr. Yucras nunaust. CKpelMBaHWE YUCTHIX JMHHUA. ['eTepo3uc, wim TUOpumaHas
cuna. HepoactBenHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas TuOpuau3anus u eé



ycrexu. MICKyCCTBEHHBIM MyTareHe3 M MOJIYyYE€HUE MOJMIUVIOUAOB. [[OCTHXKEHHS CEeKIHNU
pacTeHUM, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorus kak OTpaciib NpOW3BOACTBA. ['€HHass WHKEHepus. JTamnbl CO3AaHUs
pexkoMmOunanTHoil JIHK u Tpancrennsix opranusmoB. Kierounas uxxenepus. Knerounsie
KYJIBTYpBL. MUuKpoKIOHaIBHOE Pa3sMHOXEHUE PACTEHHUI. Knonnposanue
BBICOKOTIPOYKTHUBHBIX CEIBCKOXO3SIICTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ATUUYECKUE
npo6iembl. [MO — reHeTrdecku MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. 1. BaBuiios, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®@. 1BaHOB.

Tabnuipl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00Opa3us KYyJIbTYPHBIX
pactenui», «lloponbl JOMalIHMX JKUBOTHBIX», «CopTa KyJIbTYPHBIX PACTEHHID,
«Otnanénnas rubpuauzanus», «Padotel akamemuka M. @. MBanoBay, «llomummonausy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIBTYpbI U KJIOHUPOBAHHUEY,
«KOHCTpyHpOBaHHUE U IEPEHOC TE€HOB, XPOMOCOM.

O06opynoBaHue: MYJISKHU TIJI0JIOB U KOPHEIUIOJOB JTUKUX (HOPM U KYyJIbTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTECHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METO/BI U JOCTHKEHUS CEJIEKIIUU PACTEHUN U )KMBOTHBIX (HA
CEJIEKIMOHHYIO CTaHIHUIO, INIEMEHHYIO (PepMy, COPTOUCIBITATENbHBIN YU4aCTOK, B TEININYHOE
X03MCTBO, JIa0OPATOPUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KITACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpennochulkKM BOSHUKHOBEHUS 3BOJIOLIMOHHON TEOPUH. DBOJIOIMOHHAS TEOPUS U €€
MecTO B Ouosoruu. BiusiHue 3BOJIIOIIMOHHON TEOPUM HAa pa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBuzerenscTBa 3BOMIONUU. [lalleOHTOIOrMYECKHE: MOCIEA0BATEIBHOCTD MOSBICHUS
BUJIOB B TAJICOHTOJIOTMYECKOM JeTonucu, nepexoansie ¢opmbl. buoreorpaduueckue:
CXOJICTBO U pasznuuue ¢hayH u QJop MaTepUKOB U OCTPOBOB.

DOMOPHUOTOTUYECKHUE: CXOJICTBA U Pa3IMuusl SMOPUOHOB Pa3HBIX BUOB MO3BOHOYHBIX.
CpaBHUTETHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTMYHbIC, PYJUMEHTAPHbIC OpPTaHBI,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTaHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. IIpennocbulki BO3HUKHOBEHHUS [IapBUHU3MA.
JIBIKyIMe CWJIBl DBOJIIOIMUA BUJOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHUE TIPU
OTPAaHUYCHHOCTH PECypCOB, HEOMpeaeséHHas M3MEHYMBOCTh, OOpb0a 3a CyIECTBOBAHME,
€CTeCTBEHHBII 0TOOD).

Cuntetnueckas teopus 3Bostonun (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxposBosorus. [Tomynsaiuys kak eIMHUIA BUIa U SBOJIIOIUH.

JIBxytue cuiibl ((aKTOphI) SBOJIIOIMUA BUAOB B Mpupoje. MyTallMOHHBINA MPOIECC U
KOMOMHATUBHAs W3MEHUYMBOCTh. llomynsinoHHbie BOJHBI W Jpedd reHoB. M3omsuus u
MHUTpaLHs.



EctectBennblit 0T00p — HampaBisiouuii Gpaktop 3Bostonud. opmMbl €CTECTBEHHOTO
otOopa.

[Ipucnoco01eHHOCTh ~ OpraHU3MOB  KakK  pe3ynbTaT  dBodouuMud.  [Ipumepbl
IPUCTIOCOOJIEHU Y OpraHnu3MoB. ApoMopd03bl ¥ UIMOAAANTALINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (QOPMBI BHUI000pa30BaHUS:
reorpaduyeckoe, SKOJIOrHUECKOe.

MakponsBomorusi. @opMbl IBONIONUH: (pUiieTHYeCcKas, TMBEpreHTHasi, KOHBEPreHTHas,
napayienbHas. HeoOpaTuMocTh 3BOIOLHUU.

[IpoucxoxaeHrne OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanu3anvsa. AJanTuBHAs paguarusl.

JlemoHcTpanuu:

[Toptpetst: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepuios.

Tabmuupr u cxembl: «Pa3BuTHE OpraHMdeckoro Mupa Ha 3emiiey», «3apobIIIH
MTO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «@PopMbl OOpbOBI 32 CYLIECTBOBAHUEY,
«EctecTtBeHHBI 0TOOPY», «MHOrooOpasue copToB pacTeHui», «MHoroodbpasue nopoa
KUBOTHBIX»,  «[lomymsium»,  «MyTanMoHHasT  U3MEHYMBOCTB»,  «ApoMOp(do3bI»,
«Mnnoananrtanumn», «O01mas gerenepanus», «JBrkymue cuibl 3poonuny, «Kapra-cxema
MapuipyTa nyremectBus Y. J[apsunay», «bopbs0a 3a cymiectBoBanue», «lIpucnocodieHHOCTh
opranu3zMoBy, «['eorpapuyueckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHKE.

OO0opynoBaHMe: KOJUJIEKLIHS HACEKOMBIX C pa3MYHBIMU THUIIAMU OKpacku, Habop
IVIOAOB M ceMsH, Koyulekuusi «lIpuMeppl 3alIUTHBIX NPHUCIOCOOJIEHUM Yy »KUBOTHBIXY,
Mozienb «OCHOBHBIE HaIlpaBJICHUs 3BOJIONUN», 00BbEMHas Mojaenb «CTpoeHHEe TOJI0BHOTO
MO3Ta IMO3BOHOYHBIX).

buoreorpapuueckass kapra Mupa, KouleKuus «DopMbl COXpPAHHOCTU HCKOIMAEMbBIX
KUBOTHBIX W pPacTeHWi», Mozenb amminkanus «llepekpéct XpomMocom», BIIaKHBIE
npenapatsl «Pa3Butue HacekoMoro», «Pa3BuTue IAryukn», Mukponpenapar «JIpozopuna»
(HOpMa, MyTanuu GOPMBI KPBIJILEB U OKPACKHU TENA).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

Jlabopatopnass pabora Ne 2. «Onucanue MNPUCITOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4yHble  TNPEACTABICHUS O  3apOXKACHUM >KU3HU. HayuHble  rumortessl
BO3HUKHOBEHHUSI >XKM3HM Ha 3emiie: aOuoreHe3 W NaHcnepMusi. XUMHUYECKas HBOJIOLHUAL.
AOUOTEHHBI CHHTE3 OPraHMYEeCKUX BEIIECTB M3 HEOPraHMYECKUX. DKCIEPUMEHTAJIbHOE
MTOATBEPKACHNE XUMHUUYCCKOM 3BOMFOIIMHA. HadanbHBIe 3Tanbl OMOJIOTHYECKON SBOJIIOIMH.
I'unoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoToKJIeTKH. [lepBble KieTku U ux 3BoJtouus. DopMUPOBaHHE OCHOBHBIX T'PYII >KMBBIX
OpraHU3MOB.



Pa3Butne xu3HM Ha 3emiie 1o 3paMm u nepuogam. Karapxeil. Apxeilckas Hu
npotepo3oiickas 3pbl. [lanmeo3oiickas spa u €€ Tepuoabl: KeMOPUUCKHM, OpPIOBUKCKHUH,
CWIYPUMCKHU, TEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30Kickas 3pa U €€ NEPUOJIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTruka KJMMaTa U TeoJIOTMYeCKUX MporeccoB. OCHOBHBIE 3TAIbl 3BOJIIOIUU
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUil U KUBOTHBIX. [losiBneHue,
pPacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa  OpraHM4eckoro MHpa Kak oOTpaxkeHue  3Borouuu. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPyl OPraHU3MOB.

OBOJIIOIMA YeJOBEKa. AHTpPOIOJOrUs Kak Hayka. Pa3BuTue mpeicTaBieHH o
IPOUCXOKICHUH YeJIOBeKa. MeTonbl HM3ydeHHs aHTpororeHe3a. CXolcTBa U pa3ivyuus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YETOBEKA.

JIBwxyme cuibl (dakTopbl) aHTpororeHe3a. HaciencTBeHHas WM3MEHYMBOCTh U
€CTeCTBEHHBI 0TOOp. OOIleCTBEHHBIH 00pa3 >KU3HU, W3TOTOBICHHE OpyAud Tpyaa,
MBIIUICHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UETOBEK YMEIbIN,
Yenosek mnpsamoxomdmui, YenoBek HeaHIepTaibCckui, YenoBexk pasymHblid. Haxonku
HMCKOTIa€MBbIX OCTAaTKOB, BpEeMs CYIIECTBOBaHUS, OO0JIaCTh pacCIpOCTpaHEHUs, O0O0BbEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY/IHUSL.

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIIUE PAChI: €BPOINEOUIHAS (€Bpa3HIiCKasi), HErPO-
aBCcTpajioujHasi (9PKBaTOpUalibHAs), MOHTOJIOMAHAS (a3MaTcKo-amepukaHckas). UYepTbl
MIPUCTIOCOOJICHHOCTH TPEJCTABUTENICH YEIOBEUECKMX pac K YCJIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoreueckux pac. Kpurnka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuer u cxembl: «Bos3uuknoBenne CojiHeyHOM — cHCTeMbl», «Pa3Butuhe
OPraHUuYECKOro Mupay», «PacturenbsHas kineTkay, « KuBoTHas knetkay, «lIpokapuoTnueckas
KJeTkay, «COBpeMEHHAasi CHCTEMA OPTaHUYECKOTO MUpay, « CpaBHEHUE aHATOMUYECKUX YEPT
CTPOEHHS  4YeJOBeKa U YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MaJICOHTOJIOTUYECKUX HAXOJIOK MPEJKOB COBPEMEHHOTO 4YENIOBEKay, «JlpeBHEHIIne JII0an»,
«/lpeBHue nmroan», «llepBbie COBpeMEHHBIE IIOAN», «HeI0BEeUECKUE Pachly.

O6GopynoBanue: myispku  «lIpoucxoxxnenue uenoBeka» (OOCTHI aBCTPAJIONUTEKA,
MMUTEKAHTPONa, HEaHJAEpTaliblla, KPOMaHbOHIIA), CJCNKA WM H300paKEHUs KaMEHHBIX
opyaui NEePBOOBITHOTO YyeJaoBeKa (KaMHU-YOIIIEPHI, pyOurna, cKkpebiia),
TCOXPOHOJIOTHYECKas: Ta0iuIa, KoJueKus «DopmMbl COXPaAaHHOCTH MCKOTAEMBIX KUBOTHBIX
Y PaCTCHUI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

[TpakTuyeckas padora Ne 1. «3ydeHre UCKOMaeMbIX OCTaTKOB PACTCHUI 1 >KUBOTHBIX
B KOJUIEKITUSX).

DKCKypcusi «IBOJIOLUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbBIN
WJTU KpaeBeqYeCKUM My3eit).



Tema 3. Opranusmbl U OKpPY:KaOIIAS cpeaa.

OKoJlorMsl Kak Hayka. 3agayd M pasfeibl 3KOJOTMU. METoIbl 3KOJIOrMYECKHX
UCCJIeI0BAHUN. DKOJIOIMUYE€CKOe MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKA.

Cpensl  oOuTaHus  OpPraHM3MOB:  BOJIHAs, HA3eMHO-BO3MYyIIHAs, IOYBEHHas,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue pakroprl. Kimaccudukanus s3kogorndeckux GpakTopoB: aOMOTHUECKHE,
OMOTUYECKHE U aHTpOTOreHHbIe. [IefiCTBHE HKOIOrHYecKuX (pakKTOPOB Ha OPTaHU3MBI.

AlGuoTtnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGneHus OopraHM3MOB K JIEWCTBHIO abuoThyeckux (akTopoB. buonorumueckue
PUTMBI.

buotnueckue ¢akroppl. Buasl OMOTHUECKMX B3aUMOJICHCTBUI: KOHKYPEHIIMS,
XUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MYTyalu3M,
KOMMEHCaNu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYCHUE
OMOTUYECKHX  B3aUMOACHCTBUM JUIsl CYLIECTBOBAHMS OpPraHU3MOB B  IPHUPOJHBIX
CO00IIEeCTBAX.

DKOJIOTUUECKHE XapaKTEpUCTUKU monysauud. OCHOBHBbIE MOKAa3aTead MOMYJISLHAN:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT, MHUrpanus. /IuHampuka
YUCJIEHHOCTH MOMYJISIIUU U €€ PETyJIISALINS.

JemoHcTpanuun:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapta «llpupomnbie 30HBI 3emin», «Cpeasl oOUTaHUS
opranuzmoBy», «®doronepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH POCTA YHUCIECHHOCTH
NONyJISIUU UHPY30pUU-TyPenbkny, «[luinesbie nenm.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckne 0COOCHHOCTH PACTEHUM W3 Pa3HBIX
MeCT OOUTAHUSI.

JIaGoparopHas padota Ne 4. «BiusiHue cBeTa Ha poCT M pa3BUTHE YEPEHKOB KOJIEYyCay.

[Ipaktuueckas padora Ne 2. «Iloacdy€T MIOTHOCTU TOMYJSIUNA pPa3HBIX BUJIOB
pacTeHU».

Tema 4. CooO1iecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CooOmiectBo  opraHu3mMoB —  OuorneHo3. CTpykTypbl OHOIIEHO3a:  BHUOBasd,
MPOCTPaHCTBEHHAs, Tpoduueckas (muiienas). Buasi-nomunanTel. CBsiu B OUOIIEHO3E.

Okosornueckue cucteMbl (3xocuctemsl). [loHsATHe 00 3KOCHMCTEME M OMOTreOleHO3E.
QOYHKIMOHAIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHThl, KOHCYMEHTbHI, PEIYyLEHTHI.
KpyroBopoT BelecTB U MOTOK AHEPrUM B 3KocucTeMme. Tpodudeckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBsie nenu u cetd. OCHOBHBIE TOKa3aTelIM SKOCHUCTEMBI: Onomacca,
OPOAYKIHS. DKOJOTUYECKUE MUPAMHUABL: MPOAYKLWHU, YUCICHHOCTH, OnoMaccel. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPETyYJIsilius, pa3BuTe. CyKieccusl.

[IpuponHble PKOCHCTEMBI. DKOCUCTEMBI O3EP M pPEK. ODKOCHCTEMA XBOWHOTO WU
IIMPOKOJIUCTBEHHOTO JIeca.

AHTPOMOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI. brosorndeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



buopasnoobpasue  kak  Qaktop  ycroumBoctH  3kocucteM.  CoxpaHEHHE
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

Yuenue B. W. Bepuaackoro o 6uochepe. ['panuiipl, coctaB u cTpykTypa 6mochepsi.
XKupoe BemiecTBo U ero pyHkuu. OcoOEHHOCTH OHMoCcdepsl Kak TII00aNTbHONW IKOCHCTEMBI.
JlnHamMudeckoe paBHOBECHE B 0OpaTHas CBS3b B Onocdepe.

KpyroBopoThbl BemecTB U OMOTr€OXMMHYECKHE IHMKIBI JIEMEHTOB (Yyriiepona, azoTa).
3oHanbHOCTH OUocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPONOTEHHbIE HU3MEHEHHs B Ouocdepe.
['o6asibHbIE HKOIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHHE MPHUPOABI M uenoBedecTBa. CoxpaHeHHE OHMOpa3zHOOOpazus Kak
OCHOBa ycroiunBocTH Ouocdepsl. OCHOBa pPAlMOHATIBHOIO YIPABICHUS MNPUPOTHBIMU
pecypcaMu U WX UCHOJb30BaHue. JJocTrkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabmuupr u cxemsl: «llumessie wnenu», «bHOLEHO3: cOCTaB M CTPYKTypay,
«IIpupoansie coobiiecTBay, «llenu nmutanusy, «dKonoruueckas nupamuaay, «buocdepa u
YeJoBeK», «IKOCHUCTEMAa IUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO Jiecay,
«buornieHo3 BomoéMay, «ArporieHo3», «lIlpuMepHbIe aHTpONOreHHBIE BO3JCUCTBUS Ha
pUPOY», «BakHeWIIne NCTOYHNKY 3arpsA3HEHHS BO3AyXa M TPYHTOBBIX Boa», «[louma —
BaKHEMWINIAsA cocTaBisitomas Oouocdepp», «DakTopsl Aerpaganuu nouB», «llapHUKOBBIN
abdex», «DakTopbl PpaTUOAKTUBHOIO 3arpsisHeHHs Ouochepr», «OOmas CTpyKkTypa
ouochepr», «Pacnpoctpanenue xu3zHu B Ouochepe», «O30HOBBIN dKpaH OuOCPepb»,
«KpyroBopot yriepoaa B buocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue:  Mojenb-anmdkanuss  «TunuuHele  OMOLEHO3bI»,  TepOapuii
«PacturenpHble  cooOmiecTBa», Koyekuun «buoreHos», «BpemuTenn BakKHEHUIINX
CEIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu W KOJUICKIIMUM PACTEHHH U >KHUBOTHBIX,
MpUHAAJICKAINE K pa3sHbIM DJKOJIOTMUECKUMM TpynmaM oOJHoro Buaa, KpacHas KHura
Poccuiickoit @enepanyu, n300pakeHusi OXpaHsIeMbIX BUJIOB PACTCHHUMN U )KUBOTHBIX.

IVDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 1TO BUOJIOTUN HA
BA30BOM YPOBHE CPEJIHEI'O OBIILIET'O OBPA3OBAHU A

Cormacuo ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHS
OoOydJaroIMMuUCs  MOporpaMM  cpemaHero  obmiero  oOpa3oBaHMs:  JTUYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI

B cTpykType NHYHOCTHBIX pE3yJIbTAaTOB OCBOCHMS Mpeamera «buosnorus» BbIAEIEHBI
CJIENYIONIHME COCTABIAIONINE: OCO3HAHWE OOYYAIOMIMMHCS POCCHUHCKON TpaxaaHCKON
HUJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPENIEIIEHHUIO,
HaJIMYue MOTHBAIMM K OOYYEHHIO OHMOJIOTHH, IEJICHAINPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U MCTOPUUYECKUX TpaJaUIUN



pa3BUTHsA  OWOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U  CIOCOOHOCTH  OOYyYarommxcs
PYKOBOJCTBOBATbCA B CBOEH [JEATEIIBHOCTH ILIEHHOCTHO-CMBICJIOBBIMU yYCTaHOBKAaMHU,
OPUCYUIUMU  CUCTEME  OHMOJIOTUYECKOro  00pa3oBaHMs, HAJIUYUE  HKOJIOTHYECKOTO
IPaBOCO3HAHMS, CHOCOOHOCTU CTABUTD 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHbl.

JIn4HOCTHBIE PE3YyIBTATHl OCBOCHMS INpeaMeTa «bHOJOTHs» AOCTUTAKOTCA B €IUHCTBE
yu4eOHOM W BOCIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU
POCCUHCKUMH  COLIMOKYJIBTYPHBIMH,  HCTOPHUYECKUMH W  JIyXOBHO-HPABCTBEHHBIMHU
[IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MPaBUJIAMH U HOPMAMH MOBEJEHUS U CIIOCOOCTBYIOT
nporeccaM CaMOITO3HAHUS, CAMOBOCIWTAHHMS M CaMOPa3BUTHUSA, Pa3BUTUS BHYTPEHHEU
ITO3UIMY JINYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY Y MPABONOPANIKY, YEIOBEKY TPyAa U
CTaplIeMy [OKOJIEHHUIO, B3aUMHOTO YBAXKEHHs, OEPEKHOrO0 OTHOLIEHUS K KYJbTYPHOMY
HACJIEAUIO U TPAIMIIUAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepamnuu, npupoe u
OKpY’KaroLIEn cpee.

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUA YyuyeOHOro mnpeamera «bHOJOTUS» TOIKHBI
OTpa)kaThb TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIIMXCA PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEW TO3UIMEN JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX OPHEHTAIMN, MO3UTUBHBIX
BHYTPEHHUX YOEXKJICHHUI, COOTBETCTBYIOUIMX TPAJAULUOHHBIM LEHHOCTSAM POCCUNUCKOIO
oO11ecTBa, paclIupPeHUE KU3ZHEHHOTO OIBITA U OIBITA JESATEIBHOCTH B MPOLIECCE PeATU3alluu
OCHOBHBIX HAIPABJIECHUN BOCIIMTATEIBHOM AEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOT0 BOCTIMTAHUS

Cc(OPMUPOBAHHOCTh TPAXJAHCKONW TMO3ULUU O00ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOLIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX NIpaB U OOA3aHHOCTEH, yBa)KCHHME 3aKOHA W
IIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATENBHOCTH IMPU CO3JAHUM YYEOHBIX
MPOEKTOB, PEHICHUH Y4YEOHBIX M MO3HABATEJIbHBIX 3aJ]1a4, BBIINOJHEHUH OHOJOTUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3UIIMI0O 10 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YYUTHIBaTh B CBOUX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBUS IO C pPa3sHbIMU YOEXKACHUSIMH, KyJIbTYPHBIMH LEHHOCTSAMU U
COLIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJHEHHUS YYEOHBIX,
ITO3HABATENIbHBIX W HCCIIEOBATENIbCKAX 3a/1a4, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHHUIO
OTIIIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  POCCUMCKOM  TIpaXJTaHCKOW  HMACHTUYHOCTH, MaTPUOTHU3MA,
YBAXKEHMS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH Iepel PoauHou, ropnoctu 3a cBOi
Kpaii, cBOX0 PoauHy, CBOM A3BIK U KyJIbTYPY, HPOILIJIOE U HACTOALLEE MHOTOHALMOHAJIBHOIO
Hapojaa Poccuu;



[IECHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEAUI0 W NaMITHUKAM MPUPOAbI,
NOCTUkKeHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE W DPa3BUTHE
OMONIOTHUH, TOHUMAaHUSl 3HA4YE€HHUs] OUOJOTMM B TO3HAHMM 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOT0 O0IIECTRA;

ujerHas yOeKIEHHOCTb, TOTOBHOCTh K CHyKeHHI0O U 3amute (OTedecTna,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHNS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENISAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATHS I[IEHHOCTEHM CEMEWHOM >KM3HM B COOTBETCTBUHM C TPATULHUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE YMOIMOHATBLHOTO BO3ICHCTBUSI )KMBON TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSABISATH
Ka4ueCTBa TBOPYECKOU JIMYHOCTH;

5) ¢usnueckoro BocnuTaHusA, (OPMHPOBAHMS KYJbTYPbl 3I0POBbA H
IMOIMOHAJILHOTO 0JIaronoyums:

MOHMMAaHUE W peaau3alus 3J0pOoBOTO0 W 0Oe3omacHOro obpasza KU3HU (370pOBOE
MUTaHue, COOJ0/IEHNE TUTHEHUYECKUX MPaBUI U HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATHI
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IIEHHOCTU TPaBUJl HWHIUWBHUAYaJbHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHME TOCIEJCTBUN U HETPHUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIA,
HapKOTHKOB, KYPEHUS);

6) TPy/10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYIA0JI00HE;

FOTOBHOCTb K AKTUBHOM  JEATEIBHOCTA  TEXHOJOTMYECKOM UM  COLUUAIBHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH, INTAHUPOBATH M CAMOCTOSTEIHLHO BBITIOTHATh
TaKyo JeATEIbHOCTD;

HMHTEpEeC K pa3inuHbIM chepam mpodeccroHaIbHON IeSITEILHOCTH, YMEHUE COBEpIIaTh
OCO3HaHHBIA BBIOOP Oyayiied mnpodeccuu U peaqru30BBIBATh COOCTBEHHBIC >KU3HECHHBIC
TIJIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha TIPOTSHIKEHUN BCEH
KU3HH;



7) 3K0JIOrH4€CKOro BOCIIUTAHHUS :

HKOJIOTMYECKU 1I€TIECO00pa3HOE OTHOIICHHWE K MPHUPOJAE KaK MCTOYHUKY >KU3HM HA
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJOTUYECKON KYJIbTYphI: MPUOOPETEHUE ONBITA TUIAHUPOBAHUS
MTOCTYIKOB M OLIEHKH X BO3MOKHBIX MOCJIEICTBHM JIJIs1 OKPYKAIOLIEH CPEIbI;

OCO3HaHHE TT100aIbHOT0 XapaKTepa 3KOJOTHUYECKUX MpoOieM U IMyTel X pelieHus;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpPETaeMble MPU HU3YYCHUH OHOJIOTMHM 3HAHUS U
YMEHUSl TIPU PEIICHUU MpOoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM MPUPOJONOIH30BAHUEM
(cobmroneHue mpaBuil MOBEJACHUS B IIPUPOJIE, HAMIPABIECHHBIX HA COXpPaHEHUE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, SKOCHCTEM, Onochepsl);

AKTUBHOE HENpPUSTHE ACHCTBUM, MPUHOCSIIMX BPEJl OKpYXKaroUled MPUPOIHOM cpene,
yMEHUE MIPOTHO3UPOBATH HeOJIaronpusTHHIE HKOJIOTHYECKHUE MOCJIC/ICTBUS
OpearnpuHUMaeMbIX IEUCTBUM U MPEAOTBpAIATh UX;

HaJU4KMe Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpbI, OIbITa
JESATENBbHOCTH JKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCA HMHU B
MT03HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAJIBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOM JAEATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE KYJIbTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE  SI3bIKOBOM W  YWUTATENbCKOW  KYJbTYpbl Kak CpelCTBa
B3aMMOJICHCTBUS MEXY JTIOABMH U IMO3HAHUS MUPA;

MOHUMaHue crnelupuKr OMOJIOTUM KaK HAayKd, OCO3HAHUS €€ poiu B (HOPMUPOBAHUU
pPalMOHAJIBHOIO HAy4YHOrO MBIIUICHHS, CO3JIaHUM LEJOCTHOrO MpeAcTaBieHus 00
OKpY)XaloIlleM MHpE Kak O €AMHCTBE NPUPOJbI, 4YeJOBeKa W OOIIeCTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEeLIeHUH MPOOJIeM COXpaHEHUs PUPOJHOTO PaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJI1 COBPEMEHHOM ILMBHJIM3ALNU:
o0OecreyeHrss HOBOTO YypPOBHA  Pa3BUTHS  MEOUUMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHMOCOOHBIX pEIIaTh PECypCHble MPOOJEMbl pa3BUTHS UEIOBEYECTBA,
MOMCKA IMyTEeH BBIXOJIA U3 TIIOOAIBHBIX IKOJIOTHYECKUX MPOoOJIeM B oOecrieueHus nmepexoia K
YCTOMUYMBOMY pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHMOJOTMYECKUX 3HAHMM B LENAX MOBBIIICHUS
oOmmel  KyJabTypbl, €CTECTBCHHO-HAyYHOW T'PAaMOTHOCTH, KaK COCTAaBHOW  4YacTH
(YHKIIMOHATBLHOM TPaMOTHOCTH 00yJarouxcsi, opMupyeMoi mpu u3yueHuru OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJAOB IO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [JIsl aHalu3a U OOBSICHEHUS SBJICHUM
OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM M3MEHEHMH, YMEHHE JenaTh 000CHOBAaHHBIE
3aKJIIOUYEHUSI HA OCHOBE HAy4yHBIX ()aKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CaMOCTOSTENIFHO HCIOJB30BaTh OWOJOTHYECKUE 3HAHWS JJIS PEHICHUS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHWE IIEHHOCTH HAyYHOH JEATeThHOCTH, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
M MCCIIE0BATEIIBCKYIO ICATEIbHOCTh HHANBUIYAIBHO U B TPYIITIE;

TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMO00pa30BaHUIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAHW MO OWOJOTHU B COOTBETCTBUU C >KU3HCHHBIMH
OTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe pe3yabTaThl OCBOCHHS y4eOHOro nmpeamera « BHosiorus» BKIIOYAKOT:
3HauyuMble 11 (POPMHUPOBAHMSI MHUPOBO33PEHUSI OOYYAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXIIpeIMETHBIE) OOILEHAayYHbIE TOHATHUS, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHON KapTHHbI
MUpa U CIeU(PHUKYy METOAOB IMO3HAHWS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEeprusi, SBICHHWE, TMpOIeCcC, CHUCTEeMa, HAy4yHbId (akT, MPHUHINI, THUIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOpHUs, UCCIEAOBAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U
ApYTUX), YHHUBEpCaJbHbIE Yy4yeOHbIE JAEWCTBUA (IO3HABaTENIbHbIE, KOMMYHHKATHUBHBIE,
peryJaTuBHbIE), obecrneunBawomue (opmupoBaHue (YHKIHMOHAIBHOW TI'PAMOTHOCTU U
COLIMAJIBHOM KOMIETEHIMU OOYYalolUXCsl, CIOCOOHOCTh OOYYaroIUXCs HCIOJIb30BaTh
OCBOEHHbBIE MEXJIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIE yUEeOHbIE
JEeMCTBUS B IO3HABATEILHON U COLIMATIBHON MTPAKTHKE.

MetanpeameTHble pe3yabTaTbl OCBOCHHUS MIPOrPaMMbl CPEIHET0 OOIIero 00pa30BaHus
JOJKHBI OTPaXKaTh:

OByageHne YHUBEPCAJIbHBIMU YUeOHBIMHU M03HABATEIbHBIMH € CTBUSIMU:

1) 6azoBble JJIOrHYeCKHe AeiCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOrO MBIIUIEHUs (aHan3a,
CUHTE3a, CpaBHEHHUA, KiaccuPukauuu, oOOOIIEHMs), PACKPhIBATh CMBICI OMOJIOTMYECKUX
NOHATHIA (BBIETATh HMX XapaKTepHble NPHU3HAKW, YCTAaHABIMBATh CBSI3U C JAPYTUMHU
MIOHATUSIMU );

OTIpEeENATh LEIN ACSITENbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JIOCTHXKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHSTHUS AJi1 OOBSICHEHUS (PAKTOB U SIBICHHUM >KHBOMU
MIPUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYXIEHUs (MHIYKTHUBHBIC, NIEAYKTHBHBIC, I10 AaHAJOTHUH),
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTUBOPEUYMS B  pacCMaTpUBAEMbIX  SIBJICHMSIX,
(GbOopMyIIMpOBaTh BHIBOJBI M 3aKITIOYCHHUS,

OPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA JIs MPEICTABICHUS CYIIECTBEHHBIX CBS3EH
U OTHOUICHHH B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOTO
POJ1a, BHISIBIIEHHBIX B Pa3IMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;



paspabaThiBaTh IUIAaH PpEIICHHWS MPOOJEMBI ¢ YyYETOM aHAIM3a HMMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JAESATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIENISIM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJIHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJaJeTh HAaBbIKAMH Y4YEOHO-HUCCIEAOBATEIbCKOM UM TPOEKTHOW JIeATEeIbHOCTH,
HaBBIKAMH pa3peuieHust mpoOJieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHUS MNPaKTHUUECKUX 3a]ay, MPUMEHEHUIO pa3IN4YHbIX METO/OB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHJbI JEATEILHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €ro
HMHTEpIIpeTalny, TPeoOpa3oBaHUIO U MPUMEHEHUIO B YU€OHBIX CUTYallUsSIX, B TOM YHCIIEC TIPU
CO3/ITaHUM YYEOHBIX U COLUAIIBHBIX TPOCKTOB;

dbopMupoBaTh HAy4HBIM THUIl MBIIUICHUS, BJIAJIETh HAyYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATHIMU U METOJIAMU;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHOU NEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISITh MPUYMHHO-CJICJCTBEHHbIC CBSI3M U aKTyaJIU3UpPOBATh 3ajady, BBIJBUTATH
TUIIOTE3Y €€ pElIeHUs, HAXOAUTh apryMEHThI MJI1 JT0KA3aTEIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MMAPaMETPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UPOBaTh IMOJYYEHHBIE B XOJE€ PEIICHUS 3aJauyd pPe3yJbTaThl, KPUTUYECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

OCYIIECTBJISTh lIeJICHANIPABICHHBINA MOUCK TIEPEHOCAa CPEJCTB U CIOCOOOB JCUCTBUS B
poheCCHOHAIIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M MPAKTUYECKYH0 O0JacTu
KUZHEACATEITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpEIJiaraTb OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS, CTaBUTh
MpOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

3) pabora ¢ undpopmanueii:

OpPUEHTHUPOBATHLCS B PA3TMYHBIX UCTOYHUKAX MH(POPMALIUU (TEKCTE y4eOHOTO MocoOus,
HAyYHO-TIOMYJISIPHOM  JUTEpaType, OWUOJOTHYECKUX  CJIOBApsAX W  CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JMaHHBIX, B MHTepHETE), aHamM3upoBaTh WHGOPMAIMIO PA3TUIHBIX
BUIOB # (GOpM TIPEICTABICHUS, KPUTHYECKH OICHWBAaTH €€ JOCTOBEPHOCTh U
HETPOTHUBOPEYUBOCTb;

dbopMyIUpOBaTh 3ampPOChl U MPUMEHATH Pa3JIMYHbIE METOABI MPHU TOHUCKE U OTOOpe
Oouonornyeckoi nHGOpMAaII, HEOOXOIUMOM JIJIsl BBITIOTHEHUS y9eOHbIX 3a/1a4;

MprUOOpeTaTh OMBIT UCTIOIB30BaHMS WH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (POpMY MpeacTaBieHUs OMOIOTHYECKON
uHpopManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTOE);

UCIIOJb30BaTh HAy4HBIH S3bIK B KAaueCTBE CPEJACTBA IpU paboTe ¢ OMOJOTMYECKOU
UHpOpMaLMeil: IPUMEHATh XUMHUECKHE, (PU3NUECKUE U MAaTEMaTUYECKNUE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISIAHOCTH;

BJA/IeTh HABBIKAMM DACIIO3HABAHWA U 3allUThl MH(pOpMaluu, HHOOPMALMOHHOU
0€30MacCHOCTH JIMYHOCTH.

OgyageHne yHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH A€ CTBUSIMM:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHKAllMd BO BceX cdepax >KM3HH, aKTUBHO y4acTBOBaTh B
AUaJIoOTe WM JAMCKYCCHUHU IO CYLIECTBY OOCYyXJaeMOM TeMbl (yMEHHE 3aJaBaTh BOMIPOCHI,
BBICKA3bIBaTh CYXKJICHHUS OTHOCUTEJIBHO BBINOJHEHUS MpeajgaraéMoil 3ajaud, y4UTHIBATh
MHTEPECHI U COTITACOBAHHOCTh MO3UIMI APYTUX YYACTHUKOB JIMAJIOra WU TUCKYCCHH);

pacno3HaBaTh HEBepOalbHBIE CPEICTBA OOIIECHHSA, NOHMMATh 3HAYEHHE COIUATbHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTyallud, YMETh CMAr4aTh
KOH(JIMKTBI U BECTH IIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CTIOCOOAMU OOIIEHUS M B3aUMOJCHCTBUS, TOHUMATh HAMEPEHUs
APYTUX JIOJIEH, TMPOSIBISITh YBAXKHUTEIbHOE OTHOIICHHE K COOECeTHHWKY M B KOPPEKTHOU
dhopme popMynupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHANBUAYAIbHON pPabOTHI
MpU pPEIICHUU OHOJIOTMYECKON MpPOoOJeMbl, 0OOCHOBBIBATH HEOOXOJAMMOCTH MPUMEHEHUS
IpyNNnoBbIX (HOPM B3aUMOJEHCTBUS MPU PELICHUH YueOHO 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJAbl COBMECTHBIX JEHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA;

NPUHUMATH II€IM COBMECTHOW MAESITENbHOCTH, OPTraHW30BHIBATH M KOOPAWHHUPOBATH
NEUCTBUSA MO €€ JOCTHIKEHUIO: COCTABJIAThH IUIAH JEUCTBUM, PACHPEAENSATh POJIU C YUYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHHMBAaTh KayeCcTBO CBOEr0 BKJIAJa M KaXJIOr0 ydyaCTHUKAa KOMaHIbl B OOIIMN
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OIIEHUBAThH UJIEU C TMO3UIIMKA HOBH3HBI, OPUTHHAIHLHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TMOBEJIECHUE B Pa3IMYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXeHHE, ObITh HMHUIIMATUBHBIM.

OBiaieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUSAMM:

1) camoopranu3anusi:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM M HMX pEIICHUs B
’KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;



BBIOMpATh HA OCHOBE OMOJIOTMYECKHX 3HAHHWM IIEJIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JEHUCTBUSAX M MOCTYIIKax II0 OTHOLICHUIO K >KUBOM IPUPOJAE, CBOEMY 3J0POBBIO U
3I0POBBI0 OKPYKAIOIUX;

CaMOCTOSITENIBHO OCYILECTBIISATh IO3HABATENBHYIO AESITEIbHOCTD, BBISBISATH IPOOJIEMBI,
CTaBUTh U (HOPMYIHpPOBATH COOCTBEHHBIE 33/Ja4d B 0OOpPa30BATEIBHOW ACSATENBHOCTH U
KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJIPHO COCTABJIATh IUIAH pEUIEHHs] MpoOJeMbl € YYETOM HMEIOLIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLlUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieNaTh OCO3HAaHHBIA BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTHb 3a
pelIcHuE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

COCOOCTBOBAaTh (POPMUPOBAHUIO W MPOSBICHHUIO IIMPOKOH HJPYAULMU B Pa3HbIX
00J1aCTSAX 3HAHUM, IOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIM U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJIETh HABBIKAMM IIO3HABATEILHON pPEQIEKCUM KaK OCO3HAHMSI COBEPIIAEMbBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTATOB M OCHOBAHWM, HCIIOJIb30BATh
npuémbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELLIECHHUS [10 UX CHUKEHMUIO;

[IPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB ACATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbrarhl ocBoeHusi mporpamMmbl COO mno Ouosnoruu Ha 06a30BOM
YpOBHE BKJIIOYAIOT crielM(pUUEcKUe sl yueOHoro npeamera «bruonorusy HaydyHble 3HAHUSA,
YMEHHUS U CIOCOOBbI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETAIIMU U MPEeoOpa30BaHUIO 3HAHUM,
BHUJIBI JIESTEIBHOCTH I10 MOJYYEHUIO HOBOI'O 3HAHUS W NPUMEHEHUIO 3HAHUU B Pa3JIMYHBIX
y4eOHBIX CUTYaIUsX, @ TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C OMOJIOTHEH.
B nmporpammMe npenMeTHbie pe3yabTaThl IPEACTaBICHbI 10 ToAaM 00yUYEeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMSI ydueOHOro mpeamera «buonorus» ¢ 10 knacce
TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE€ M POJM OMOJOTHMU B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
M HAYYHOTO MHMPOBO33PEHHS, O BKJIA/€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B



pa3Butre OUONOruH, (PYyHKIIMOHATHLHOM TPAMOTHOCTH YEJIOBEKa JI PEUICHHS KU3HEHHBIX
3a/1ad;

YMEHHUE pPaCKpbIBATh COJEp)KaHHE OHOJOTMYECKMX TEPMUHOB M TOHSTUH: >KU3HB,
KJIETKA, OpraHu3M, MeTa0oju3M (OOMEH BeIeCTB M NPEBpAIllEHUE JHEPIHH), TOMEOoCTa3
(camoperynsinus), YpOBHEBas OpraHU3ALMs JKUBBIX CHCTEM, CaMOBOCHPOM3BEICHHE
(penponykuus), HacJAEACTBEHHOCTb, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHUE Uu3JlaraTh OMOJOTHYECKHUE TeOpuH (KJIETOYHAs, XPOMOCOMHAas, MyTal[MOHHas,
IIEHTpajbHas JoTMa MOJEKYJsIpHON Ouosnorun), 3akoHsl (I'. Mennens, T. Moprana, H. H.
BaBunoBa) u yueHus (0 LEHTpaXx MHOroOOpa3us U MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHHI
H. 1. BaBuiioBa), onpeaensaTh rpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHUCTEMAM;

YMEHHE BJIaJIETh METOJaMHU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOICHUE U OMTUCaHHE
KUBBIX CHCTEM, MpPOLIECCOB M SIBICHWW, OpraHu3alusi U MpPOBEJEHUE OMOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIABUKECHHUE THIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMBIMU
BEJIMYMHAMU, OOBSICHEHNE TOJIYYEHHBIX PE3YyJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOpH U 3aKOHOB, YMEHHUE JIeNaTh BbIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
BEUIECTB M TMPEBpAlllEHUsT DHHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
HSHEPreTUYECKOro 0OMeHa, XeMOCUHTE3a, MUT03a, MEi103a, OIJI0JOTBOPEHHUS, PA3MHOKEHUS,
WHJVBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUSI JUIsl OOBACHEHUSI OMOJIOTMYECKUX MPOLECCOB
U SIBIICHUM, IJI1 NPUHATHUS MPAKTUYECKUX PEUICHUN B TOBCEIHEBHOM >XH3HHU C LEJBIO
oOecnieueHrss O€30MACHOCTH CBOErO 370pPOBbsl U 3JI0POBbS  OKPYXKAIOIIMX JIIOJIEH,
COOJIIOJIEHNS. HOPM TPaMOTHOIO MOBEJEHUSI B OKPY’KAIOIIEH MPUPOJHON cpenie, MIOHUMaHHe
HEOOXOJIMMOCTH HCIIOJIB30BaHUS JOCTHKCHUN COBPEMEHHON OMOJIOTHU M OMOTEXHOJIOTHI
JUISl pallMOHAIBHOTO IPUPOIONIOJIb30BaHUS;

YMEHHUE pelIaTh 3JEMEHTApHble T'C€HETHUYECKHE 3aJadd Ha MOHO- M JUTHOpHIHOE
CKpEUIMBaHUE, CUEIUICHHOE HacCJeJAOBaHWE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpELIMBaHUs JUIs MPeICKa3aHus HacaeA0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JJA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COONIOAATH MTpaBuia Mpu
pabote ¢ yueOHBIM 1 TaOOPaTOPHBIM 000PYOBAaHUEM;

YMEHHE KPUTUYECKU OIICHMBATh M MHTEPIPETUPOBATh MHPOPMAIUIO OMOJIOTUYECKOTO
coJiep KaHusl, BKIIOUYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpeAcCTBa
MaccoBoil  MH(pOpManMM, HAY4YHO-TIOMYJSPHBIE MaTepHalibl), HSTHUYECKHE  aCIHEKThbI
COBPEMEHHBIX HCCIICOBAHUN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJIOTHYECKYI0 HMH()OPMAIMI0 K3 HECKOJBKMX MCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMs yueOHoro mpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE€ M POJM OMOJOTMH B CHUCTEME HayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOM KapTHUHBI MUpa



¥ Hay4YHOTO MHPOBO33PEHHs, O BKJIAQJ€ POCCHMCKUX M 3apYOC)KHBIX YUEHBIX-OMOJIOTOB B
pa3Butue OUONOrUH, (PYHKIIMOHATIHHOW TPAMOTHOCTH YeJIOBEKa JJIs PELICHUs >KU3HEHHBIX
3azay;

YMEHUE pPacKphIBaTh COJEpXKaHUE OHOJIOTMUECKMX TEPMUHOB U TOHATHUNA: BUJ,
NOMyJSIKsI, TEHO(MOHH, OSBOJIONMS, ABWXKYIIHE CHIbl  ((aKTOpbl)  IBOJIOLMH,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB,  BHJA000pa30BaHHWE,  DKOJOTHYECKHE  (PaKTOPHI,
HKOCUCTEMA, MPOJYLEHTbl, KOHCYMEHTBI, PEAYLEHTbI, ILEMH MHUTAHUS, HKOJIOTHYecKas
nupamMujia, OMoreoleHo3, ornocdepa;

yMEHUE u3JlaraTh Ouosiornueckue Teopuu (dBonmtonmoHHass Teopust Y. JlapBuHa,
CUHTETUYECKasl TEOpHUsl HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIIEBOrO CXOJCTBA
K. M. bapa, yepenoBanus riaBHbIX HarpaBieHud u nyrtei ssomonuu A. H. Cesepuosa,
yuenust o 6mocdepe B. U. Bepnackoro), onpenensiTe rpaHULIbl UX IPUMEHUMOCTH K KUBBIM
CUCTEMaM;

YMEHHUE BIAJETh METOIAMH HAYYHOT'O NTO3HAHUS B OMOJIOTUU: HAOIIOEHUE U ONMCAHHE
KUBBIX CHCTEM, MPOLIECCOB M SBJIECHUM, OpraHu3alusl WU MPOBEAEHUE OUOJIIOTUYECKOTO
HKCIIEPUMEHTA, BBIJBUKEHUE TMIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHHE TIOJyYEHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAYUHBIX NOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACISTh CYHIECTBEHHbIE MPHU3HAKH CTPOEHUS OMOJOTMYECKHX OOBEKTOB:
BUJIOB, OMYJISIUUIA, IPOIYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOT€OLIEHO30B U IKOCUCTEM,
OCOOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro 0oTOOpa,
BHUJI000pa30BaHusl, NPUCIOCOOIIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJOTMYECKUX (HaKTOPOB
Ha OpPraHu3MBbl, MEPEHOCA BEUIECTB M IIOTOKA 3HEPTrUU B 3KOCHCTEMAX, AHTPOIIOTCHHBIX
M3MEHEHUHN B 3KOCUCTEMAaX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX
LIMKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS U OOBICHEHHS OMOJIOTMYECKHX MPOIECCOB
U SIBICHUHN, JUISl TPUHATUS NPAKTUUECKUX PEIICHUH B IMOBCEAHEBHOM JKHU3HU C LEJIbIO
oOecrieueHuss 0E€30MaCHOCTH CBOET0 3J0pOBbs M 3J0pPOBbS OKPYKAIOMIMX JIOJEH,
COOJIIOJIEHNS. HOPM TPaMOTHOIO MOBEJEHUSI B OKPY’KaIOIIEH MPUPOJHON cpelie, IOHUMaHHe
HEO0OXOJAMMOCTH UCIOJIb30BAHUS TOCTUKEHUN COBPEMEHHOM OMOJIOTUU ISl palliOHAIBHOTO
IIPUPOIOIOIb30BAHHS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTHYECKHE 3a/aul, COCTABIATh CXEMbI IIepeHoca
BEIIIECTB U PHEPTHUH B IKOCHUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBINOIHATH Ja00OPATOPHBIE U MPAKTUYECKHE pabOThl, COOJIIOAATH MIpaBuiIa MpH
pabote ¢ yueOHBIM 1 Ta0OPaTOPHBIM 000PYIOBaHUEM;

yYMEHHE KPUTHYECKU OLCHUBATh U MHTEPIPETHPOBATh MHPOPMAIUIO OMOJIOTHYECKOTO
COJIepKaHusl, BKIIOYAOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3 PA3IUYHbIX UCTOYHHKOB (Cpe/CTBa
MaccoBOM HMH(OpMalMK, HAyYHO-TOMYJISIPHBIE MaTepualibl), pacCMaTpUBATh TIJI0OAIbHbBIE
HKOJIOTUYECKHE TMPOOJEMbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UITHIO;



YMEHHE CO3/1aBaTb COOCTBEHHbIE NUCHMEHHBIE U YCTHBIE COOOIIEHHUsA, 00001mas
OnosIoTNYecKyl0 WH(GOPMAIMIO W3 HECKOJIBKHX HWCTOYHHKOB, TPAaMOTHO WCIIOJIb30BATh
MOHSATUUHBIN anmapar OUOJOTUH.

IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ NnmporpaMMmal CpeaHET0 0611{61"0 06p330B3HI/Iﬂ

ChopMupoBaHHOCTh 3HAHUI O MecTe M POJM OMOJIOIMH B CHCTEME HAy4HOIO
3HAHUS EeCTECTBEHHBIX HAayK, B (OPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-
HAayYyHOW KapTHHBI MUpPAa U HAy4YHOTO MHUPOBO33PEHUS; O BKIIAJE POCCUMCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH; (YHKIMOHAIBHON

I'PaAaMOTHOCTH 4YCJIOBCKaA JJId PCIICHUSA ) KU3HCHHBIX 3a/1a4

YMeHHe pacKkpblBaTh COJEPIKaHUE OMOJOTUYECKUX TEPMUHOB U TMOHSATUN: KU3HB,
KJIeTKa, OpraHu3M; MerTabonu3M (oOMEH BeHIeCTB M NpPEBpaIICHHE SHEPTUu),
roMeocTta3 (caMoOperymsiiiusi), YpOBHEBas OpraHu3alusi JKUBBIX CHCTEM,
caMoBOCIpou3BeieHre (PEPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U

pa3BuTHe

YMenue wuznaratb OMOJIOTMYECKHE TEOpPUM  (KJIETOYHAs, XPOMOCOMHas,
MyTaunoHHas ), 3akoHbl (I'. Mengens, T. Moprana, H.1. Basunosa) u yuenus (o
LEHTpaX MHOrooOpa3us U TNPOUCXOXKJIEHHUS KyIbTypHbIX pactenuit H.U.

BaBI/IJ'IOBa), ONPCACIIATh I'PaHUILIBI UX IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMenue BJIaZICThb MCTOAAMHU HAYYHOI'O IIO3HAHUA B Ouosoruu (Ha6J’IIOI[eHI/Ie u
OINMMCAHUC KUBBIX CHCTCM, IPOLIECCOB U HBHCHHﬁ; opranu3anus U IPOBCACHUC
OHOJIOrTYECKOro OKCIICPUMCHTA, BBIIBUKCHHEC THUITOTE3BbI, BBISABJICHUC
3aBUCUMOCTH MCXKAY HCCICAYEMBIMHU BCIWMYMHAMHU, 00BsICHEHHE IMMOJIYYCHHBIX
PE3yiIbTaTOB, HWCIIOJb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOABI HA OCHOBAHUHU MMOJTYYCHHBIX pe3YJ'II)TaTOB)

VYMeHHe BBbIIENATHh CYIIECTBEHHbIE INPU3HAKU BUPYCOB, KJIETOK HPOKApHOT H
JYKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB; OCOOEHHOCTH
MpoIIecCOB OOMEHA BEMIECTB M TPEBPAIICHUS SHEPTHH B KJIETKe, (OTOCHUHTE3a,
MJTACTUYECKOTO M JHEPreTUYECKOro OOMEeHa, XEeMOCHHTE3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHHUSI, PA3MHOXKEHHUS, WHAWBUAYAJIbHOTO Pa3BUTHS  OpraHU3Ma

(oHTOTEHE3)

YMeHue NpUMEHATh IOJIyYeHHbIe 3HaHUSA JUIs OOBSICHEHUS OHOJIOIMYECKHX
IIPOLIECCOB W SIBJICHWM, JJI NPUHATHS MPAKTUYECKUX PELIEHUN B IOBCEIHEBHOU

JKU3HW B LeNsAX oOecrieueHus: OE30MACHOCTH CBOErO 3/0POBbS U 370POBbs




OKPYKAIOIIUX JIOACH, COOIIOIEHUS HOPM IPAMOTHOTO TIOBEJICHUSI B OKPYXKAIOIICH
IPUPOIHON cpele; MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BaHUS JOCTUKEHHM
COBpPEMEHHOI OuoI0rHH u OMOTEeXHONOTMM Il  PalUOHAJIBLHOTO

IIPUPO/IONOIB30BAHUS

YmMmenue peaTth 3JIEMEHTAPHBIC I'CHETUYCCKUE 3aJa4l Ha MOHO- U I[I/IFI/I6pI/II[HOC
CKpCIIUBAHUC, CLCIINICHHOC HACJICIOBAHUC, COCTABJIATHL CXCMBbI MOHOI‘I/I6pI/II[HOFO

CKpCIIUMBAaHUA U NPCACKAa3aHuA HACJICAOBAHUSA ITPU3HAKOB Y OPpraHu3MOB

YMeHue BBIMOIHATE J1a00paTOpHbIE U MPAKTUYECKHUE PadOThI, COOIIOIATh MPaBHIIa

npu paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM

YMeHue  KpUTHYECKHM  OLEHUBAaTh M HMHTEPIPETUPOBATH  MH(POPMAIUIO
OMOJIOTHYECKOIO  COAEpKAHMsSI, BKJIKOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUSA U3
pa3nnunbix ucToyHukoB (CMU, HaydHO-TOMyNsipHBIE MaTepuaibl); 3TUYECKUE

ACIICKTbI COBPCMCHHBIX I/ICCJ'IG,HOBaHI/Iﬁ B 6I/IOJ'IOI‘I/II/I, MCOUIIUHE, OHMOTEXHOJIOTUH
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YMeHue co3naBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIC COO6H.[€HI/I$I, 060611_[8.5{
6I/IOJ'IOFI/I‘leCKy10 I/IH(bOpMaI_II/IIO n3 HECKOJIBKHUX HCTOYHHUKOB, IrpaMOTHO

MCIIOJIb30BaTh NOHATUHHBIN amnmapar 0uoJoruu

11 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbLHOW MPOrPpaMMBbI CPeHET0 00IIEero 00pa3oBaHusI

ChopMupoBaHHOCTh 3HAHUH O MecTe M pOJU OUOJIOTUM B CHUCTEME HAy4HOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAayYyHOW KapTHHBI MUpPAa U HAy4dHOTO MHUPOBO33PEHUS; O BKJIAJIE POCCHICKUX H
3apyOexHBIX y4Y€HBIX-OMOJIOrOB B pa3BUTHE OWOJIOTHH; (DYHKIHOHAIBHOM

TpPaMOTHOCTH YCJIOBCKA AJISI pCHICHUA KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJEpKaHWE OMOJOTMYECKMX TEPMHUHOB W TIOHSATHM: BUI,
MOMYNSIINsI, T€HO(OHJ, SBOIIONUS, ABIXKYIIME CHIBI ((aKTOpPbI) SBONIOINH,
MPUCTIOCOOJICHHOCTh OPTaHMU3MOB, BHJI000pa30BaHUE, IKOJIOTUYECKHE (DAKTOPHI,
DKOCHCTEMA, TMPOAYLEHThI, KOHCYMEHTBI, PEAYLEHThI, LeNu UTAHUSA,

9KOJIOTUYECKas MUpaMuia, OuoreoreHo3, ornochepa

YMenue u3naraTh OWoyiormdeckrue Teopuu (dBoionmoHHas teopust Y. JlapBuHa,
CUHTCTHUYECKAsT TECOPHUS DBOJIIONNM), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIICBOTO
cxonacta K.M. bapa, uepenoBaHusi TJIaBHBIX HAMPABICHUA M TyTEH SBOIOIHH
A.H. CeseprioBa, yuenus o 6uocthepe B.M. Bepnanackoro), onpenensith rpaHUIIbI

HUX IPUMEHUMOCTH K )KUBBIM CUCTEMaM

VYMeHue BiaaeTh MeTOdaMu HAay4YHOI'O IMO3HAaHUA B Ounoyorun (Ha6JHOI[eHI/Ie u

OIMMMCAHUE XUBBIX CHCTCM, IMPOLECCOB U ﬂBHeHHﬁ; opranu3anysas U IIPOBCACHUEC




OMOJIOTUYECKOTO  OKCIIEPUMEHTa,  BBIIBIDKEHUE  TUIIOTE3bI,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMU BEIHMUYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX
pe3yJbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX IMOHSATHI, TEOPU M 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pe3yJIbTaTOB)

YMeHue BBIIENITh CYIIECTBEHHbIE MPU3HAKN CTPOCHUS OMOJIIOTUYECKUX OOBEKTOB:
BUJIOB, TIOMYJISALUN, MPOTYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIICHO30B H
IKOCHUCTEM;  OCOOEHHOCTH  NPOLECCOB  HACIEICTBEHHOH  M3MEHYMBOCTH,
€CTECTBEHHOI'0 O0TOOpa, BUIA000pa30BaHUs, MPUCIOCOOIEHHOCTH OPraHU3MOB,
JEHCTBHUS 3KOJOTHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEPrUM B DKOCHCTEMAX, AHTPONOIECHHBIX HW3MEHEHHUM B 3KOCUCTEMAaxX CBOEH

MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOT€OXMMHYECKHX IIMKIOB B Onochepe

YMeHHe TNPUMEHATh TIOJy4YeHHBbIE 3HAHUSA JUIS OOBSICHEHUS OHOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, JUI NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HM B LEIIX oOecrneyeHus O€30MacHOCTH CBOEro 3J0pOBbS M 310POBbS
OKPY’KaIOIIMX JII0JIeH, COOII0AEHUSI HOPM I'PAMOTHOT'O TIOBEJICHUS B OKpY Karolei
NPUPOIHON cpefe; TMOHUMaHWE HEOOXOAMMOCTH HWCIOJIB30BAHUS TOCTHKEHUI

COBPEMEHHOM OMOJIOTHHU AJIs PALIMOHAIBHOTO IPUPOIOTIOIb30BAHUS

YMmenue peiaTtb 3JICMCHTAPHBIC OMOJIOTUYECKHE 3aga4u, COCTaBJIATH CXCMbI

NepeHoca BEIECTB U 3HEPTUU B IKOCUCTEMAX (LI€MH MTUTAHMS)

YMeHue BBINOIHATH JIa0OpaTOPHbIE U IPAKTUYECKHE pabOThl, COOII0aTh IpaBUiia

npu paboTe ¢ yIeOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM

YMeHHe  KpUTHYECKHM OLEHUBAaTh W HMHTEPIPETUPOBATH  MH(POPMAIUIO
OMOJIOTHYECKOr0 COAEpkKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUSA U3
pa3IMYHBIX  HCTOYHUKOB (CMU, Hay4YHO-TIONYJISIPHbBIE MaTepHabl);
paccMaTpuBaTh  INI00AJbHBIE  SKOJIOTMYECKHE TMPOOJIEMbl  COBPEMEHHOCTH,

(GbopMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUITHIO
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YMenue co3aBath COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS, 0000IIast
OMOJIOTHYECKYI0  MH(MOpPMAIMI0O U3  HECKOJIBKUX  HCTOYHHUKOB, TPAMOTHO

MCIIOJIb30BaTh MOHATUNHBIN anmnapar OMoJ0ruu

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buonorus xak Hayka
11 buonorust — Hayka o >kuBO#l mpupone. Ponp Ouosiormu B (OpMHPOBAHUU COBPEMEHHOM
' Hay4YHOU KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HAYK
1.2 Metoapl TTO3HAHMS KHBOW MPUPONBI (HAOIIOIEHHNE, SKCIIEPUMEHT, ONMCaHWe, W3MEPEHHE,




KJaccuUKALNS, MOJICTHPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX )

JKuBEBIE CHCTEMBI U MX opraHu3anus

2.1

Xussie cuctemsl (OnocucTeMbl) Kak IMpeAMET u3ydeHus: ouonoruu. CBolicTBa OMOCHCTEM U

uX pasHooOpasue

2.2

VpoBHH  oOpraHu3anuu ouocucrem: MOJIEKYJISIPHO-TEHETUUECKUH, KJIETOYHBIH,

OpraHU3MEHHBIH, MOMYISIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOCepHBIN

XUMHYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHUYECKUNA COCTaB KJIETKU. XMMHYECKHE 3JIEMEHTBI: MAaKpO3JEMEHTbI, MUKPOIJIEMEHTBHI.
Bona m muHepanbHble BemiecTBa. MYHKIMU BOJbl MU MUHEPAJIbHBIX BEIIECTB B KIETKE.

HonnepmaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CocraB u cTpoeHue 0eIKoB. AMMHOKHCIOTH — MOHOMEpBI 0enkoB. HezameHnMble u
3aMEHUMbIC AMMHOKHUCIIOTHl. AMUHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOMH
MOJIEKYJIbl (II€pBUYHAsI, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorndeckune QyHKIMN OESITKOB.

@®epmeHTHI — Ouonormueckue Karanmu3atopel. CTpoeHue (epmeHTa: aKTUBHBIA ILIEHT,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamubbpl. Otmiauuust (epMeHTOB OT

HCOPraHUMYCCKUX KAaTAJIN3aTOPOB

3.3

VYraeBoasl: MOHOcaxapuabl (II0Ko3a, pudo3a U Ae3okcupubo3a), aucaxapuisl (caxaposa,
JaKTo3a) M MOJHMcaxapuabl (Kpaxmall, TNIMKOTeH, LeJUIoso3a). buonormyeckue ¢yHkunm
YTJIEBOJIOB.

Jiurmuapl:  TpUTIUIEpUAbl, crepounsl, Gochomumuasl. [uapodunpHO-THAPOPOOHEIE
cBoiicTBa. buonoruueckue ¢pyHkuun aunuaoB. CpaBHEHHE YIJIEBOJOB, OEJNKOB M JIMIHUI0B

KaK HCTOYHHUKOB SHCPIUn

3.4

Hyxneunosbie kucnorsl: JJHK n PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.

Crpoenue u pynkuun JJHK. Ctpoenune u pynkuuu PHK. AT®: crpoenue u pyHkuuum

3.5

]_II/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TCOpHL. Metoasl N3YUYCHUA KIICTOK

3.6

Knerka kak OCJIOCTHaA XUBasg CUCTEMA. O6IJ_II/IC IMPU3HAKH KIICTOK: 3aMKHYTAas HapyXXHasd

MeM6paHa, MOJICKYJIbL I[HK KaK T€HETUIECKUI armapar, CuCTeMa CUHTC3a Ocnka

3.7

Tunbl  kja€eTOK: dykapuoTHYecKas U IpokapuoTHuyeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTHuyeckon kietku. Kinetouynas crenka Oakrtepuil. CTpoeHHE 3YKapHOTHUECKOM

KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAS CTEHKA, TJIMKOKAIUKC, WX (YHKIIHH.
[Tnazmatuveckass memOpana, e€ cBoiictBa W (yHkmuu. [[uTommazmMa m e€ opraHowbI.
OnHOMeMOpaHHbBIE OPTaHOUIBI KIETKH: dHIoTuIa3mMarndeckas cethb (DI1C), anmapat ['onbmxw,
nu3ocoMbl.  [lomyaBTOHOMHBIE ~ OpraHoOMIbl  KJIETKM:  MHUTOXOHAPUH,  IUTACTUIBL
[Tpoucxoxxaenne MUTOXOHApUN W TacTuA. Bumel mmactun. HememOpaHHBIE OpraHOUWIBI
KJIETKUA: pUOOCOMBI, KJIETOUHBIA IIEHTP, PECHUYKH, KTYTUKH. DYyHKIIMHU OPraHOHUIOB KIIETKH.

Bxirouenus




3.9

Snpo — perynasaTopHbiil HeHTp kieTku. CTpoeHue saapa: siiepHas 000Jiouka, Kapuoria3ma,

XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEeHIECTB B KIIETKE

X(I/I?;HGI[CSITCJIBHOCTB KIJIICTKH

4.1

OOmMeH BeriecTB, WK MeTa0OIU3M. ACCUMUIIAINSA (TUTACTHYECKUI OOMEH) U TUCCUMMUIISILINS
(?HEpreTHYecKuii 0OOMEH) — JIB€ CTOPOHBI €AMHOrO Ipoliecca MeTadboausma. Tumsl oOMeHa
BellecTB: aBTOTPO(dHBIN U rerepoTpodHslil. Ponb depmeHTOB B 0OMeEHe BeUIECTB H

IIPEBPALLCHUH YHEPTUU B KIIETKE

4.2

®otocunte3. CperoBass W TemHOBass (a3l  QorocuHTe3a. Peaknuum  QortocuHTe3A.
DddextuBHOCTh (PoTOCHHTE3a. 3HAUeHWE (POTOCHHTE3a IS KU3HM Ha 3emiie. Bnusiaue
yCIOBUH cpeapl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBIIMIEHUS €ro MPOJYKTHUBHOCTH Y
KYJIbTYPHBIX PAaCTECHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYyIolie OakTepuu. 3HAUeHHE XEMOCHHTEe3a MJI KU3HU Ha

3emiie

4.3

DOHepreTuyeckuii 0OMeH B KileTKe. Pacienienre BelecTs, BbIIEICHNE U aKKyMYJIMPOBAHUE
SHEPTUM B KIJIETKE. DTalbl 3HEpreTudeckoro oomena. ['nmukonus. bpokeHue u ero BHIBL
Kucnopongnoe okucieHune, Wi KJIETOYHOE IbixaHue. D(PPEKTHBHOCTH SHEPreTHUECKOTO

oOMmeHa

4.4

Peaknum wmatpuunoro cuHTe3a. [eHermyeckas wuHpopmamus u JHK. Peammszanums
reHeTHYecKoi nHpopMaluu B KieTke. [ 'eHeTnyeckuii Koz 1 ero cBoiictsa. TpaHckpumnus —
matpuunblii cunte3 PHK. Tpancusiuusa — O6uocunres Oenka. KonupoBaHue aMHUHOKHUCIIOT.

Poins pubocom B 6uocuHTe3e Oenka

4.5

Hexnerounslie ¢opmsl sxu3HU — BUpYCHL. McTtopust otkpsiTus Bupycos (I.W. ViBaHoBCKwuil).
Oco0OeHHOCTH CTPOEHMS U JKU3HENEATENbHOCTH BUpYycoB. bakrtepuodaru. bonesnu
pacTeHMii, >KMBOTHBIX U 4YeJIOBEKa, BbI3bIBa€Mble BUpycamMHu. Bupyc ummyHoneduunra
yenoeka (BUY) — Bo3Oyautens CIIM[a. IIpodunaktuka pacnpocTpaHeHUs BUPYCHBIX

3a00J1eBaHUil

PasMmHOXeHUE U WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

Knerounslif 1uki, WIM SKM3HEHHBIM LUK kietku. WMHTepdasza u murto3. Ilporeccsl,
nporekarmue B uatepdase. Permmukarus — peakuust matpuuHoro cuate3a JJHK. Ctpoenue
XpoMOCcOM. XPOMOCOMHBIH HabOp — KapuoTuil. JMIUTOMAHBIM W  TalJIOWIHBIN
XpPOMOCOMHBIE HaOOphel. Xpomatunbl. [luTOoNOrMYECKHEe OCHOBBI Pa3MHOXKEHUS U
WHIUBUIYAIBHOTO PAa3BUTHS OPTaHU3MOB.

Henenne knetkn — Muto3. Craaun muto3a. [Iporecchl, mporucxoasiye Ha pa3HbIX CTAIUAX

MUTO3a. BHOJTOTHYECKUI CMBICII MUTO3a

5.2

(DOpMLI Pa3MHOKCHHA OpraHU3MOB: 0ecCII0J10€ M IOJIOBOE. Buast Oecrosnoro Pa3MHOXKCHUSA:
JCJICHUEC HAABOC, IOYKOBAHUE OAHO- 1 MHOT'OKJICTOYHBIX, CHOpOO6p330BaHI/Ie, BE€Ire¢TaTUBHOC

Pa3MHOXKCHHUC. I/ICKYCCTBGHHOG KIIOHMPOBAHUE OPraHU3MOB, €0 3HAYCHUEC JIA CCIICKIUU

5.3

ITonoBsoe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT Oecmoioro.




Meiio3. Cramuu wmeito3a. Ilpouecchl, mpoucxonsume Ha craausax weiiosza. IloBeagenue

xpomocoM B Mero3e. Kpoccunrosep. buosnornueckuii CMbICT U 3HAaUEHUE ME03a

5.4

['ameTorenes — mpoiiecc 00pa3oBaHMs IMOJIOBBIX KIETOK Y >KUBOTHBIX. [10JIOBBIE Kee3bl:
CEMEHHUKU U siMuHUKU. OOpa3oBaHKe U pa3BUTHE MOJOBBIX KJIETOK — raMeT (criepMaTo30ous,
AWLEKIeTKa) — crepMmaroreHe3 M ooreHe3. OCOOEHHOCTH CTpPOEHUs SHIEKIETOK MU

criepmaTo3onoB. OmionorBopenue. [lapreHorenes

5.5

NHnuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIIBHOE pa3BUTHE (AMOPHOTEHE3). DTaIbl
SMOpPHUOHAIILHOTO PAa3BUTHS Yy TMIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHUE, TacTpyJsIus,
opranorenes. I[locTamOpuoHanbHOE pa3BUTHE. THIBI MOCTIMOPHUOHATHLHOTO Pa3BHUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIC YPOICTBA.

Poct u pasButne pacrenuii. OHTOT€HE3 IIBETKOBOTO PACTCHHSI: CTPOSCHUE CEMEHH, CTaIuu

pa3BUTHSA

HaCJIeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer m 3agaum reHetuku. lcropusa pasBUTHS Te€HETHUKH. BKIIaJ pPOCCUICKHX H
3apyOexXHbIX YYEHBIX B PAa3BUTHUE TE€HETUKU. MeToapl TeHETHKU (THOPUI0JIOTMYECKUH,
LIUTOI€HETUUECKUH, MOJIEKYIIpHO-TeHeTHYecKuil). OCHOBHbIE TI'€HETHYECKHE IOHSATHSL.

I'eneTnyeckas CHUMBOJIMKA, UCIIOJIb3yEMasd B CXEMax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTM  HACJEJOBAHMS  IPU3HAKOB,  ycTaHOBieHHble [.  Mengenem.
MonorubpuaHoe ckpeuBaHue. 3aKOH €IuHO0Opaszusi TUOPUIOB IEPBOTO IMOKOJICHUS.
[IpaBuno nomuHUpOBaHHUS. 3aKOH pACHICIUICHUS MPU3HAKOB. [ MIIOTE3a YHMCTOTHI TramerT.
[TosiHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpumHoe  CKpelmiMBaHHWe. 3aKOH  HE3aBHCHMOIO  HACIEOBAaHMUS  MPHU3HAKOB.
[{uToreHeT4eCKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS. AHAIM3UPYIOIIEe CKpPEIIiBaHUe.

Hcnonn3oBanne AHAJIMBUPYIOLICTO CKPCIIUBAHNA IJIA ONIPEACIICHUA TCHOTUIIA ocobu

6.3

CuerieHHOe HacneqoBaHue mpu3HakoB. Pabora T. Moprana mo CHEIUIEHHOMY
HacleJoBaHUI0 TreHoB. HapylieHuwe clemieHus T€HOB B pe3yibTaTe KpPOCCHHIOBEpa.
XpOoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHETHUEeCKHEe KapThI.

I'enetnka momna. XpoMOCOMHOE OmNpeaesieHne MoJjia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporaMeTHble OpraHu3Mbl. HacienoBanue Nmpu3HAKOB, CLEIIEHHBIX C

I10JIOM

6.4

N3menunBoCTh. BBl N3MEHUMBOCTH: HEHACIIEACTBEHHAs U HAClIeACTBeHHas. Pomb cpenbl B
HEHACJIEJICTBEHHOW H3MEHYMBOCTH. XapaKTEpUCTUKA MOIU(MUKAIMOHHOW H3MEHYHUBOCTH.
BaprannonHsslil psn u BapuannoHHas Kpuas. Hopma peakuuu npusHaka. KonndecTBeHHbIE
U KAuecTBEHHble MpPHU3HAKM W MX HOpMa peakuuu. CpolcTBa MOAM(DUKAMOHHON

N3MCHYHNBOCTH

6.5

HaCJ'Ie,Z[CTBCHHaSI, NI T'CHOTHUIIMYCCKAs, M3MCHYHNBOCTD. KomOunaTtiBHAss M3MEHYHUBOCTb.
Meiio3 U 1OJOBOM nmponecc — OCHOBa KOMOMHATUBHON HW3MEHYHUBOCTH. MYTaI_[I/IOHHaSI
U3MCHYHNBOCTbD. Knaccnq)nxaum[ MyTaHHﬁI TCHHBIC XPOMOCOMHBIC, TCHOMHBIC. Yacrora n

NpUYMHB  MyTanuil. MyrtareHHsle (akTopbl. 3aKOH TOMOJIOTUYECKHMX pSAIOB B




HacnenacTBeHnHon niMmenunsoctyu H.M. BasuioBa

6.6

I'enetnka uenoBeka. Kapuorun wuyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU YEJIOBEKa:
TCHEAJIOTUYCCKUH, ONM3HEIOBBIN, IMTOTCHETUYCCKUH, OMOXUMHUYECKHUH, MOJEKYISIpPHO-
reHetnueckuii. COBpEMEHHOE OIPE/ICICHUE TeHOTHIA: MOJTHOT€HOMHOE CEKBEHHUPOBAHME,
TeHOTHIMPOBaHKE, B TOM 4Kcie ¢ nmoMolsio [11[P-ananmm3a. HacnencTBennsie 3a00eBaHms
YelloBeKa: TeHHbIe OOJIe3HH, OOJIE3HW C HACJIEICTBEHHOW MPEIpaciioioKEHHOCTBIO,
XpoMocoMHbIe Oonie3Hn. COMaTUYEeCKHe M TeHEepPaTUBHBIE MyTaluu. [[pHHIHIIBI 3I0pPOBOTO
o0Opa3a >XKM3HU, TUarHOCTUKH, MPOPUIAKTUKYU U JICUCHUS TeHeTUYECKUX 0oje3He. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUCHUE MEAUIIMHCKON T'€HETUKH B MPEIOTBPAILICHUU U

JICYCHUH T€HETHYCCKHUX 3a00JIEBaHUM Y€IOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuus Kak Hayka W MpoLEecC. 3apoKACHUE CENeKUMU W AoMecTukanusa. Yuenue H.U.
BapwiioBa 0 IeHTpax MPOUCXOXKICHUS M MHOTO0Opasus KyJIbTYpHBIX pacreHui. LleHTpsl

MPOUCXOKACHUA JOMAIIHUX KMBOTHBIX. COpT, nopozaa, mirtaMm

7.2

CoBpeMeHHbIE METObI CENIeKIIMU. MacCOoBbIi W HMHIWBHUAYAIbHBIM OTOOPHI B CEJICKIIUU
pacteHuii M KUBOTHbIX. OIlleHKa »JKcTepbepa. bBIM3KOpPOACTBEHHOE CKpELIMBAaHUE —
uHOpuuHr. Yucras nuaus. CKpellMBaHWE YHCTHIX NUHUM. [eTepo3uc, wiu rudpuaHas
cwia. HepoacrBenHoe ckpemmBanue — ayrOpunuur. OtnanéHHas ruOpuauzanus u e
ycnexu. McKycCTBEHHBIH MyTareHe3 M IOJy4eHHE MOJUILUIONA0B. JIOCTHXKEHUS CEIeKLIUU

paCTeHHfI, JKMBOTHBIX U MUKPOOPIraHu3MOB

7.3

buorexHonorust kak oTpaciab NIPOU3BOJACTBA. ['eHHAas WH)KEHEpHUs. OTalbl CO3JaHHS
pexomOunanTHOU JIHK m Tpancrennsix opranmsmoB. Kierounas wmxeHepus. Kierounsie
KYJIbTYPBI. MUKpPOKIIOHAIBHOE pa3sMHOXEHUE pacTeHuM. Knonuposanue
BBICOKOIIPOYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ITUYECKUE

npo6uembl. 'MO — reneTndecky MOAUPHUIIMPOBAHHBIE OPraHU3MBI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeunerenncTBa dBoIoNHH. [laneoHTomorn4eckre: mocie[0BaTeIbHOCTh TOSIBIICHHSI BHJIOB B
MAJCOHTOJIOTUYECKOM JIETONUCH, TepexoaHbie ¢Gopmbl. bruoreorpaduueckue: CXOICTBO H
paznuuue dayH U GJIop MATEPUKOB U OCTPOBOB. DMOPHOIOTHIECKHE: CXOJCTBA U PA3IMUUS
SMOpPHUOHOB Pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,
AdHaJIOTUYHBIC, PYAUMCEHTAPHEBIC OpTaHkl, aTaBU3MBI. MO.]'IeKy.]'ISIpHO-6I/IOXI/IMI/I‘ICCKI/IGZ
CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METaOOIMUYECKUX MyTeH y Bcex

OpraHu3MoOB




1.2

OpomonnonHass Tteopusa Y. J[lapBuna. IlpeanochliKM BO3HUKHOBEHHSI JIapBUHHU3MA.
JIBIDKyIIIE CHUJIBI OBOJIONUM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTU PECYpPCOB, HEONpelenéHHas W3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBaHUE,

€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast teopus 3Bontoruu (CTO) u ocHoBHbIE €€ MONOXKEHUS. MUKPOIBOJIOLHS.

[Tomynsmus Kak eIMHAIIA BUIA U SBOJIIOLUN

1.4

JBuwxymue cuibl ((hakTopbl) SBOMIONUHM BHUJIOB B MpHpoAe. MyTallMOHHBIM mHpolecc u
KOMOMHATHBHAsI W3MEHUYUBOCTh. llomynsimoHHBIE BOJNHBI W Jpeiid reHoB. M3omsmus u
murparus. EctectBeHHBIE 0TOOp — Hampapisionii  ¢akrop 3Boaonud.  DopMbI
€CTECTBEHHOI'0 0TOOpa.

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak pe3yiabTaT 3Boitonuu. [Ipumepsl npucnocobieHuit y
Oopranu3MoB. ApoMop(]O3bl U HANOAAATITAIIH.

Bun u BumooOpazoBanme. Kputepuum Bumga. OcHOBHble (GOpPMBI BHUI000pa30BaHUSA:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

MaxkposBomrorusi. @opmbl  dBoMONMK:  (PHIIETHYECKAs, TUBEPTCHTHAs, KOHBEPIrEeHTHAs,

mapajjicibHasd. HeO6paTI/IMOCTB 3BOJIFOIINH

Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

2.1

JloHayuHbIE NPEACTABICHUSA O 3apOKIeHUU >KM3HM. HaydHble runore3sl BO3ZHUKHOBEHUS
KU3HU Ha 3emuie: abuoreHe3 W nmaHcHepMus. XUMHUECKasi dBOMIOIUSA. DKCIIEPUMEHTAIBHOE
MOJTBEPXKICHUE XUMHMUYECKOW 3BodroNMU. HauanbHble 3Tanbl OMOJIOTMYECKOH 3BOJIIOLUU.
I'mnoresa PHK-mupa. IlepBbie kneTkn m ux 3omonus. @opMupoBaHre OCHOBHBIX T'PYIII

JKHUBBIX OpPTaHNU3MOB

2.2

Pa3BuTHe xu3Hu Ha 3emiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U pOTEPO30HCKast
opbl. [laneosolickass spa U e€ mnepuoabl: KeMOPHICKUI, OpIOBUKCKHUH, CHIIYpUNHCKHM,
JI€BOHCKMM, KAMEHHOYTOJIbHBIN, NIEPMCKUNA. Me3030lcKas 3pa U €€ NMEepUObl: TPUACOBBIN,
FOPCKHI, MEJIOBO.

KaiiHo30lickass 2pa M €€ IIEpUOABL: MAJCOTCHOBBIN, HEOTE€HOBBIH, AHTPOIIOTECHOBBIN.
XapakTepucTuka KiuMmara M TeO0JOrH4ecKuX MnpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
PacTUTENILHOTO U >KUBOTHOrO Mupa. Apomopdo3sl y pacteHuil u *kuBOTHbIX. IlosiBieHue,

PaCuBET U BBIMUPAHUEC I'PYIIIT J)KUBBIX OPraHU3MOB

2.3

Cucrema OpraHmyeckoro Mupa Kak OTpakeHue 3BOJIOIUU. OCHOBHBIE CHCTEMaTHYECKHE

IPYIIIBl OPraHU3MOB

2.4

DOBOJIIOLIMST  YeNOBeKa. AHTpONOJOrus Kak Hayka. Pa3BuTue mpeactaBieHUd o
MMPOUCXOXKACHUHM dYeJoBeKa. MeToapl W3ydeHHsi aHTpororeHeza. CXolcTBa W paziuyus
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YEeJIOBEKa.

JBwxkymue cunsl  (dakTophl) aHTpororeHeza. HacnencTBeHHass W3MEHUMBOCTH U

ecTeCTBeHHbII 0TOOp. OOmiecTBeHHBIH 00pa3 »KU3HU, H3TOTOBIEHHE OpYyIUH Tpyna,




MBIIIJICHUE, PC€Yb

2.5

OCHOBHBIE CTaZIMM W BETBHU DBOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YENOBEK yMeblH,
Yenosek mnpsamoxoxpsammii, YemoBek HeanuaepranbCkuii, YemoBek pasyMHbid. Haxonku
HCKOMAEeMBIX OCTaHKOB, BpeMsl CYIIECTBOBaHMSA, OOJAcTh paclpOCTpaHEHUs, OO0BEM

TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOIeouHast (eBpasuiickasi), Herpo-
aBcTpajoujHas (dKBaTOpHalibHAsl), MOHTOJIOMIHAs (a3uMaTcKo-aMepHuKaHcKas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEICTABUTENICH YEIOBEUECKUX pac K YCIOBHUSM CYIICCTBOBAHHS.

E,I[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacuismMma

OpranusMsbl 1 OKpyXKarouias cpeaa

3.1

DKoJorus Kak Hayka. 3a/laqd U pa3Jieibl 9KOJIOruu. MeTo bl 3KOJOTHYECKUX UCCIIETOBAHU.
Okonorndeckoe MupoBo33peHue. Cpenbl OOWTAaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-

BO3yIIHAasA, [TIOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckue ¢dakrtopel. Knaccudukanusa skomorndeckux (HakTopoB: aOUOTHYECKHE,

OMOTHUYECKHUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTHIECKUX (PaKTOPOB HA OPTaHU3MbI

3.3

AbuoTtnueckue  (aKTOpHL:  CBET,  TeMIepaTypa,  BIaXHOCTb.  DoTomepmomusm.
[Ipucnocobnenuss OpraHu3MoB K JeHCTBHIO abuoTHueckuX (akrtopoB. buonornyeckue

PUTMBI

3.4

buornueckne  Qakropel.  Buasl  OMOTHYECKHMX  B3aUMOJCHCTBUI:  KOHKYpEHLHS,
XUILHAYECTBO, [Iapa3suTHU3M, MyTyaJlu3M, KOMMEHCAJIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIN3M, HEUTpaJIn3M. 3HaueHnEe OMOTUYECKUX B3aMMOAECHCTBUM ISt

CYIICCTBOBAHUSA OPTraHU3MOB B IIPUPOJHBIX COO6H_ICCTB8.X

3.5

OKOJIOTUYECKHE XapaKTEpUCTUKH mnonyiasauuu. OCHOBHbIE TIOKAa3aTeNM  IOMYJISALUU:
YUCJIEHHOCTh, IIJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHUrpanus. JluHamumka

YHUCJIICHHOCTHU IMOITYJIAIUA U eé peryisiusa

COO6H_IGCTB3 1 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmectBo  opraHu3smMoB  —  Ouoneno3.  CTpykTypsl ~ OuoOlLleHO3a:  BHIOBaf,

MPOCTPAHCTBEHHAs, Tpopuueckas (nmuuiesas). Buap-nomuHantel. CBs31 B OMOLIEHO3€

4.2

Okojoruueckue cuctemsl (3kocucreMsl). llonarne o0 »3kocucreMe M OHUOTeOLEHO3E.
@DyHKIIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTBHI, DPEIYyLEHTHI.
KpyroBopot BemecTB ¥ MOTOK SHEPruM B dKOocucTeMme. Tpoduueckne (MUIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBI: OHuoMacca,
MPOIYKIMS. DKOJIOTHUYECKHNE MUPAMUJBL: MPOIYKIUH, YUCIEHHOCTH, OMoMacchl. CBolicTBa

OKOCHUCTEM! YCTOﬁQHBOCTB, caMoperyrsanusa, pa3BuTuc. CYKLICCCI/I}I

4.3

IIpuponHble SKOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. OKOCHUCTEMAa XBOWHOTO WIH

IIUPOKOJMUCTBCHHOI'O JI€Ca.




AHTpOTIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEeMBI. YpOoskocucTeMbl. buojornyeckoe u
X03SICTBEHHOE 3HAUYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpa3ue kak ¢akTop ycToMumBocTH 3KOCHUCTeM. CoxpaHeHHE OHMOIOTHYECKOTO

pa3zHooOpa3us Ha 3emiie

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panutipl, coctaB u cTpykrypa 6uocdepst. JKupoe

BemectBO M ero ¢yHkuuu. OcobeHHocTH Ouocdepbl Kak TriI00aJbHON 3KOCHCTEMBI.

4.4 JluHaMu4ecKoe paBHOBeCHE W oOpaTHas CBsizb B Ouocepe. KpyroBoporel BemiecTB u
OMOreOXMMHYECKUE IHUKJIBI 3JeMEHTOB (yriepoaa, a3oTa). 30HaJbHOCTh OHOCHEpHI.
OcHoBHBIE OMOMBI CYIITU
UYenosedecTBo B O6uochepe 3emiau. AHTponoreHHble u3MeHeHus: B 6uocdepe. [modanbHbIe

45 9KOJIOTUYECKUE TIPOOIIEMBI.

OcHoBa pallMOHAJIBHOI'O YIIPABJICHHUA HNPUPOJAHBIMU pECypCaMU U HUX HCIIOJb30BAHUC.

JlocTuxkenust OMOJIOTUU U OXpaHa MPUPOIBI







