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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMbl MO OUOJOTMH TEOPETUUYECKYIO OCHOBY JJI OINpPEAENICHHS] MOJAXO0I0B K (hOPMHUPOBAHUIO
cojiepkanusi yueOHoro npeamera «buomorus» coctaBwin: KoHuenTyaibHbie nosoxenus GI'OC COO o B3auMo00yCIOBIEHHOCTU
1esnei, coaepkanus, pe3ysibTaToB 00y4eHHUs U TpeOOBaHUHN K YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB, TIOJIOKEHUS 00 OOIINX LEIAX U
MPUHIMIAX, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHME CUCTEMBI cpeaHero obuiero oopasobanus B Poccuiickoit denepanum, a
TaKXKe MOJOXKEHUs o crnenuduke OUOJOTHM, €€ 3HAYEHWU B IMO3HAHUU JKUBOW NPUPOJABI M O0ECHEUEeHUU CYIIECTBOBAHUS
yesioBeyeckoro ooimectBa. CoraacHO Ha3BaHHBIM MOJIOKEHUSIM, ONPEIeIeHbl OCHOBHbIE (PYHKIIMH MPOrpPaMMBbI IO OMOJIOTUH U €€
CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeACTaBICHHE O I1eNsiX, 00 o0Ield cTpareru oOy4deHHs, BOCIIMTAHUS U Pa3BUTUS
oOydarommxcs cpejacTBamMu ydeOHoro mnpeamera «buonorus», ompenenser o00s3aTeabHOE MPEAMETHOE COAEp)KaHUE, €ro
CTPYKTYpY, pacmhpeliejieHue Mo pasjefiaM U TeMaM, PEKOMEHIYyEeMYIO0 MOCIe0BaTeIbHOCTh M3YUYEHUs y4eOHOTO Marepuaiia ¢
yu4€TOM  MEXKIIPEJAMETHBIX W  BHYTPUIIPEJAMETHBIX  CBA3€H, JIOTUKHM  00pa3oBaTEeNbHOTO  Ipollecca,  BO3PACTHBIX
O0COOCHHOCTEH 00yJaroIIuXCs.

B mporpamme mo OuoiioruuM Takke yUUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U
OPEeIIMETHBIM pe3ylibTaTaM OOydeHHs B (OPMUPOBAHMU OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHOW EATEIbHOCTH/yueOHBIX
JENUCTBUM 00YyYarOIINXCS 0 OCBOCHUIO COJIEPKaHMS OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme no 6mosorum (10—11 xmaccel, 6a30BBI ypOBEHB) peaii30BaH MPHUHITUAII TPEEMCTBEHHOCTH B M3yYCHHUH
Oouonoruu, Onarojapst 4emMy B HEW NPOCMATPUBACTCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUSI, IICHHOCTHBIX OPUEHTAIMN JIMYHOCTH, SKOJOTHMUYECKOTO MBIIUICHHUS, MPEACTABICHUNA O
3I0pPOBOM 00pa3e >KM3HH U OEpekKHbIM OTHOIICHHEM K OKpyXarolied npupoaHoi cpeae. [loatomy Hapsgy ¢ U3ydeHHEM
00IIEeOMOIOTUYECKUX TEOPUH, a TAK)Ke 3HAHUI O CTPOCHHUH JKMBBIX CUCTEM PA3HOTO PaHTa M CYITHOCTA OCHOBHBIX MPOTEKAIOITUX
B HHUX MPOIIECCOB B MPOTpaMMe MO0 OMOJIOTHH YACIEHO BHUMAaHNE MCIIOIb30BAHUIO TIOJYYCHHBIX 3HAHUM B MMOBCETHEBHOMN JKU3HU
JUTSI pEIICHHs] IPUKIIAAHBIX 33124, B TOM YKclie: TPO(QUIAKTHKN HACIEICTBEHHBIX 3a00I€BaHUH YeI0BEKa, MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUs, 0OOCHOBAHMS SKOJIOTMUECKU II€JIeCOO0Pa3HOro MOBEIEHUS B OKPY’KAIOUIeH MPUPOAHON cpeie, aHaiu3a
BIIMSIHUS XO35IMCTBEHHOM JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CUIIEHUE BHUMAHMUS
K TIPUKJIQHON HAIMPAaBICHHOCTH y4eOHOTO TpenMeTa «bronorusy mpoauKTOBAaHO HEOOXOAMMOCTHIO O0ECTICYeHHS YCIOBUHN IS



pelleHusl OJTHOM M3 aKTyaJdbHBIX 3a/Jad MIKOJHHOTO OMOJIIOTHYECKOro 0Opa3oBaHUs, KOTOpas MpeArnoiaraeT GopMUPOBaHUE y
00y4JaromuXcsi CIIOCOOHOCTH aIaTUPOBATHCS K M3MEHEHUSIM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero oomiero oOpasoBaHusl 3aHUMAaET BaxHoe MecTo. OHa obecneunBaeT GOpPMUPOBAHUE Y
oOyJaroImmXxcs MPEACTABICHUH 0 HAyYHOH KapTHHE MHUPA, paclIupseT U 0000IIaeT 3HaHUS 0 )KUBOW MPHUPOJIE, €€ OTIIMUNTEITHHBIX
MpU3HAKaX — YPOBHEBOM OpraHU3AIMKA M DBOJIIOIUH, CO3MAET YCIOBUS JIJIS: TIO3HAHUS 3aKOHOB YKHMBOUW TPHUPOIBI, GOpMUPOBAHUS
(YHKIIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 3JI0POBOT0 M 0€30MMacHOTr0 00pa3a JKU3HH, SKOJIOTHYECKOTO MBIIIJICHUS, [ICHHOCTHOTO
OTHOIIICHUS K )KUBOH TIPUPOJIC U YEITIOBEKY.

Bonbiioe 3HaYeHWE OMOJIOTHS MMEET TakyKe IS PEIICHHS BOCIUTATEIBHBIX W PA3BUBAIONINX 3aJ1a4 CPEIHETO OOIIero
oOpa3oBaHMs, coIUanu3anud oOydarommxcs. M3ydenume Ouonormu oOecredymBaeT ycioBUs JUisi  (OPMUPOBaHUS
MHTCIICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYCCKON KYJIBTYPBI, CIIOCOOCTBYET MHTETPAIINH
OMOJIOTUYCCKUX 3HAHUN C TPEJCTABICHUSMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3HKH, XUMHUU U Teorpadwum.
Ha3BaHHbIE MOJIOKEHUS O TIPEIHA3HAYCHUH y4eOHOTro mpeaMeTa « broorusy cocTaBuiIl OCHOBY JUTSl OTIPEJISIICHHUs TIOJIX0/I0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 COJICPIKAHMSI, PECTABICHHOTO B IIPOTpaMMe 110 OMOJIOTHH.

OT160p conepxanus yaeOHOTO TpenmMeTa «brnonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C MO3UIUI KYJIBTYpPOCOOOPa3HOTO
1I0JIX0JIa, B COOTBETCTBHH C KOTOPHIM O0YYarONIUecs JTOJDKHBI OCBOWTh 3HAHUS UM YMCHUS, 3HAUUMBIC JUIsl (DOPMHUPOBAHUS OOIIICH
KyJIbTYpbI, OIpPEACISAIONINE aIeKBaTHOE IIOBEACHHE YEIOBeKAa B OKPYKAIOUICH MNPUPOJHON cpene, BOCTpEOOBaHHBIC B
TIOBCETHEBHOW JKU3HU U MIPAKTUYECKON NesiTeIbHOCTH. Oco00e MECTO B ATOM CHCTeMe 3HAHUH 3aHUMAIOT 3JIEMEHTHI COJICpIKaHMS,
KOTOpBIE CIIY)KaT OCHOBOH i (pOpMHpOBaHHsS TPEACTABICHUH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa U
IICHHOCTHBIX OPUEHTAIUSAX JINYHOCTH, CIIOCOOCTBYIOIIUX TyMaHHU3AIMH OHOJIOTHYSCKOTO 00pa30BaHusl.

CTpyKkTypupOBaHHE COJEpKaHUs Yy4eOHOro MaTepuana B TporpaMMe IO OHWOJIOTMH OCYIIECTBICHO C YYETOM
NPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTIMIUTEIHHBIX 0COOCHHOCTSIX )KUBOU IPUPO/IBI, O €€ YPOBHEBOW OPTaHNU3AINY H BOJTFOIUH.
B cootBercTBHM ¢ 3THM B CTPYKType y4eOHOTO TipenMera «bBHOJIOTHS» BBIIEICHBI CICIYIONIHE COJACpKATeIbHbIC THHUH:
«buonorus kak Hayka. MeToapl HAydYHOTO MO3HAHUAY», «KieTka kak Ouonoruveckas cucremay, «OpraHu3M Kak OMoJorndeckas
cuctemay, «CucteMa U MHOTOOOpa3re OpraHUu4YeCKOro MUpay, « IBOJIOIUS KUBOU MPUPOJBI», «IKOCUCTEMBI M TPUCYIITUE UM
3aKOHOMEPHOCTH.

ens m3ydenus yueOHOro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJICHHE OOYYAIOUUMUCSA 3HAHUSIMU O
CTPYKTYPHO-()YHKIIMOHATBHON OpraHU3aIMK KUBBIX CHCTEM PAa3HOTO paHTa U MpuoOpeTeHne YMEHUN UCTOIb30BaTh 3TH 3HAHUS
JUTSI TPAMOTHBIX JIEUCTBHUIA B OTHOIICHUH OOBEKTOB Y KUBOM MPUPOJIBI M PEIICHUS PA3TMYHBIX KU3HECHHBIX TIPOOIIEM.



JlocTmkeHnne menum wu3ydeHus: ydeOHoro mpenmera «buwomorus» Ha 0a30BOM YpOBHE 00€CIIEUMBACTCS pEIICHUEM
CIIEYIOIIUX 3a/1a4:

OCBOCHHE OOYYAIONTUMHUCS CHUCTEMBbl 3HAHWA O OWOJOTUYECKUX TEOPHUAX, YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTEe3aX, IMpaBWiIaX, CIYXaIluX OCHOBOHW i (DOPMHUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYyYHOW KapTHHE MHpa, O
METOJ/IaX HAY4YHOTO ITO3HAHWS, CTPOCHWH, MHOT0OOpa3Wd M OCOOCHHOCTSIX J>KMBBIX CHUCTEM pa3HOTO YPOBHS OpraHH3alldy,
BBITAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dopMupOBaHHUE Y 00yUAIOIIUXCS TTO3HABATEIBHBIX, HHTEIUICKTYAJIBHBIX U TBOPUYECKUX CTIOCOOHOCTEH B IMPOIIECCE aHATN3A
JAQHHBIX O TMYyTSIX Pa3BUTHS B OMOJOTMU HAYYHBIX B3TJISOB, MJICH W TOJXOJOB K W3YYCHHIO JKMBBIX CHCTEM Pa3HOTO ypPOBHS
OpraHu3aIlnu;

CTaHOBJICHHE y OOYYArOIIMXCS OOIICH KyJIbTypbl, (YHKIMOHAIBHOW T'PAMOTHOCTH, Pa3BUTHE YMEHHUH OOBSCHATH U
OIICHHMBATH SIBJICHUS OKPY KAIOIIET0 MUPA YKHUBOU IPUPO/Ibl HA OCHOBAHUY 3HAHUH M OTIBITA, TOJIYYCHHBIX MTPH U3YUCHUU OUOJIOTHH;

dopMHupoBaHUE y OOYYAIOIIMUXCS YMEHUH WILTIOCTPUPOBATh 3HAYCHUE OWOJOTHYCCKUX 3HAHWW B MPAKTHYCCKOU
JESATEIIPHOCTH YEJIOBEKA, PAa3BUTUU COBPEMECHHBIX MCIMIIMHCKUX TEXHOJIOTHH M arpoONOTEXHOJIOTHH;

BOCIIUTaHUEC YOCKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS 4YEJIIOBEKOM J>KMBOW NPHUPOIBI, HEOOXOJUMOCTH OEpEex HOTO
OTHOIIICHUS K HEH, COOJIOICHUS STUICCKUX HOPM TIPH MPOBEACHUN OMOJIOTHYSCKUX MCCIICIOBAHUH;

OCO3HAHME IIEHHOCTU OMOJOTUYECKUX 3HAHMM ISl TIOBBIIICHUSI YPOBHS HKOJIOTHYECKON KYIbTYpHI, A1 (OpMUPOBaHUS
HAyYHOTO MUPOBO33PEHMUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUIN B MOBCEIHEBHOMN KU3HU JIJISl OIIEHKHU MOCJIEICTBUI CBOCH J1eITeTbHOCTH
10 OTHOIIICHUIO K OKPY>KaloIIel cpejie, COOCTBEHHOMY 3/I0POBBIO, 000CHOBaHWE U COOIIOICHHE Mep PO MITAKTUKH 3a00JICBaHUMN.

B cucteme cpemgnero obmero oopa3oBaHus yueOHBIN npenaMeT «buosorusy, ndydaemblii Ha 6a30BOM ypOBHE, SBIISETCS
00s13aTeNIbHBIM YYEOHBIM MPEIMETOM.

Jlnst m3ydeHus: 0uosioruy Ha 6a30BOM ypOBHE CpeIHero o01iero oopazoBanus orBoautcs 68 yacos: B 10 kiacce — 34 yaca
(1 yac B Henemnto), B 11 kmacce — 34 yaca (1 yac B Henento).



COIAEPXAHUE OBYUEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMHM € OOIIECTBEHHBIMH, TEXHUYECKHUMHU U JPYTMMHU €CTECTBEHHBIMH HayKaMH,
dbunocodueit, 3STUKON, ICTETUKON U npaBoM. Posibs Gnonoruu B GopMUpOBaHUM COBPEMEHHOM HAy4YHOU KapTUHBI MUpa. CucTema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHUS JKUBOM TPUPOJBI (HAOMIOJEHUE, SKCIEPUMEHT, OINHUCaHHWE, HU3MEpPEeHHE, Kiaccudukarms,
MOJIETMPOBAHKE, CTATUCTUYECKAsE 00pabOTKa JaHHBIX).

JdeMoHCcTpanum:

Iloprpetsl: Y. dapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeTObl TO3HAHUS KUBOU MTPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

[Ipaktunueckas padora Ne 1. «Mcnonb30BaHuE pa3IMYHBIX METO/IOB MPU U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U MX OPTaHU3AIUSA.

XKusbie cucteMbl (OMOCHUCTEMBI) Kak MpeaMeT uzydeHus Ouonioruu. OTIWYUE KUBBIX CHCTEM OT HEOPraHUYECKON
IPUPOJIBI.

CaolicTBa O6WoOcHCTEM M MX pa3zHooOpasue. YPOBHU OpraHU3aIi OMOCHUCTEM: MOJIEKYIISPHBINA, KICTOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIH, OMYJSIITIOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA ), OMoCc(epHBIii.

JlemoHncTpanum:

Tabnuiel u cxembl: «OCHOBHBIE TTPU3HAKH KU3HUY», « Y POBHH OPTaHU3AIUHU KUBOW MPUPOIBI».

O6opyznoBanue: moaenb Monekyisl JJTHK.

Tema 3. XumMHnuecKuil COCTaB U CTPOEHHE KJIETKH.



XUMUYECKUM COCTAaB KJIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpOdJEMEHTBI, MHUKPOXJEMEHTBH.. Boma M MHUHEpaIbHBIE
BEILIECTBA.

OyHKIMU BOJbI U MUHEPAJIbHBIX BEIIECTB B KieTKe. [loanepxanue ocMOTHYECKOro OajiaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. He3ameHuMble U 3aMeHUMble aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJEKYyJbl (IE€pBUYHAS, BTOpUYHAS, TPETHUYHAsI U YETBEPTUYHAsS
CTPYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHkuuu OEIKOB.

depmeHThl — Ouosornyeckue Karaiau3atopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LEHTp, CyOcTpaTHas crneuu(UUHOCTb.
Kodepmentsl. Butamunbl. Otinnuns ¢pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB.

VYrneBoabl: MOHOCaxapubl (TJ0K03a, puo3a U JAe30Kcupubdo3a), Aucaxapuabl (caxaposa, JJAKT03a) U TOJUcCaXapuIbl
(kpaxmai, TIIMKOIeH, 11eJII0103a). bruosoruueckue pyHKIUU yrieBOI0B.

Jlununel: Tpurauuepuasl, Gochonunuasl, crepousl. 'uapoduibHo-ruipodoOHbie cBoicTBa. bronornueckue QyHkuun
munuaoB. CpaBHEHHUE YTIIIEBOIOB, OCJIKOB M JIUIIHUI0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — moHOMepbl HyKJI€MHOBBIX Kuca0T. Ctpoenne u pynkiuu JTHK.
Crpoenune u pynkiuu PHK. Buast PHK. AT®: crpoenue u ¢pyHkiuu.

[HuTtonorust — Hayka o kieTke. Kinetounas Teopusi — npuMep B3aUMOJEHCTBUA UAeH U (AKTOB B HaAYYHOM MO3HAHUU.
MeTo1bl U3y4eHHUsI KIETKH.

Knetka xak nienoctHast )kuBas cucrema. O01ue npu3Haky KJIETOK: 3aMKHYyTasi Hapy»Hasi MemOpaHa, Mosiekynbl JJHK kak
reHEeTUYECKHIl anmnapar, cucTemMa CUHTe3a Oelka.

Tumnbl KI€TOK: 3yKapuoTHyeckas U npokapuorunyeckas. OCOOEHHOCTH CTPOCHUS MPOKapHOTHUECKON kieTku. Kiierounas
cTeHka Oakrepuil. CTpoeHne syKapruoTHuuecKon KieTku. OCHOBHBIE OTIWYHS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, X QyHkuuu. [Inazmatuueckas memOpaHa, €
cBoiicTBa 1 pyHkuuu. [{utomnnasma u e€ opranouasl. OgHoMmemOpanubie opranonbl kietku: DIIC, annmapat ["oabaKxu, TM30COMBI.
IlonmyaBTOHOMHBIE OPraHOWBI KJIETKUA: MUTOXOHAPUH, TUIACTUABL. IIponcxoxkaeHne MUTOXOHAPUN U IUIacTUl. Buael muactun.
HememOpanHble OpraHouabl KJIETKH: pUOOCOMBI, KIETOUHBIM LIEHTpP, LUEHTPUONIU, PECHUUKH, KI'YTUKA. DYHKIUHU OPraHOUI0B
KJIETKU. BKiroueHns.

Snpo — perynaTopHblii HeHTp KiaeTku. CTpoeHue sapa: siaepHas o00J0uKa, KapHoIula3Mma, XPOMATHH, SAPBILIKO.
XPpOMOCOMBL.

TpaHCOpPT BEMIECTB B KIIETKE.

JdeMoHcTpanum:



Hoptpersl: A. JleBenryk, P.I'yk, T.IlIBann, M. lneinen, P.Bupxos, [Ix. Yorcon, @.Kpuk, M. Yunkunc,
P. ®panximn, K. M. bap.

Juarpammel: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXKUBOH IIpUpoae», «PacnipeneneHie XMuMUIECKUX 2JIEMEHTOB
B JKMBOU IIPUPOIEN.

Tabnuuel u cxembl: «llepuoguueckas Tabivia XMMHUYECKUX AJIEMEHTOBY, «CTpOEHHE MOJIEKYJbl BOJbIY, «buocuHTe3
oenkay, «CTpoeHue MoJieKyibl Oenka», «Ctpoenue pepmentan, «Hyknennossie kucinotel. JTHK», «Ctpoenue monexyibr ATO»,
«CTpoeHHE SYKApPUOTUUYECKOW KIETKN», «CTpoeHue >KUBOTHOM KIETKH», «CTpOEHHE pacCTUTENBHOW KIETKH», «CTpoeHue
IPOKaPUOTUUECKOM KIETKN», «CTpOEHUE SIpa KIETKN», «YTJIIEBOABDY, «JIMIUIBI».

OO6opysloBaHKE: CBETOBOW MMKPOCKOI, OOOpYIOBaHUE [JIsi NPOBEJEHUs HAOIIOJECHUN, U3MEpPEHUM, HKCIEPUMEHTOB,
MUKpOTMpENnapaThl pAaCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KJIETOK.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «3ydyeHne kaTaauTHUYEeCKON aKTUBHOCTU (PEPMEHTOB (Ha IPUMEPE aMUIIa3bl MIIM KaTalasbl).

JlaGoparopHas pabora No 2. «M3yueHue CTpoeHHMs KIETOK pAaCTEHUM, KUBOTHBIX U OAKTEpHil MOJ MHUKPOCKOIOM Ha
FOTOBBIX MUKPOIIPENapaTax U UX ONMKUCAHUE.

Tema 4. ’KnuzneaeaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, UM METa00IU3M. ACCUMMIISALINA (TUTACTUYECKUNA OOMEH) U TUCCUMMIISINS (IHEPreTUYecKuii oOMeH) —
JIBE€ CTOPOHBI €IMHOTO Tpolecca MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHU BEIIeCTB U SHEPTHH B MTOHUMAaHUHU METa00IM3Ma.

Tuner oOMeHa BerecTB: aBTOTpOdHBIN U reTepoTpodHbId. Pois hepMeHTOB B 0OMEHE BEIIECTB U NMPEBPAIICHUH YHEPTUU
B KJICTKE.

dorocunTe3. CBeroBas u TeMHOBas pa3bl hoTocuntesa. Peakiuu potocunresa. PpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE
doTtocuHTe3a s KU3HMU Ha 3emiie. BrnusiHue ycnoBuil cpenbl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIICHUSI €0 MPOAYKTHBHOCTH Y
KYJIbTYPHBIX PACTCHUMN.

XeMOCHHTE3. XeMOCUHTE3UPYIOIKe OaKkTeprn. 3HAUCHNE XEMOCUHTEe3a IS )KHU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KJieTke. Paciiernienne BemecTs, BhIICICHUE U aKKyMYJIMPOBAHUE SHEPTUU B KIIETKE. DTarbl
sHepreTudeckoro obmena. [nmkomm3. bpoxkenne u ero Buabsl. KuciopomHoe OKHCICHHE, WIM KIETOYHOE JbIXaHHE.
OxucnutensHOoe pochopmmmpoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.



Peakiiuu MatpuuHoro cuntes3a. I'enernyeckas unpopmanus u JJHK. Peanuzauus renernueckoit ”HPpopMauuu B KIETKeE.
I'enetnueckuii kox u ero cpoiicTBa. Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancnsiuus — OuocunTe3 Oenka. DTarmbl
tpancasiuuu. Koauposanue aMmuHokuciot. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie hopmbl xxu3Hu — BUpYChl. Mctopust otkpbsiTust BupycoB (/. WM. UBanoBckuit). OCOOEHHOCTH CTpOEHUs U
KU3HEHHOTO 1LHMKJIa BHUpycoB. bakrepuodaru. bone3sHu pacTeHHil, )KUBOTHBIX U YE€JIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc
nummyHoeuiuta yenoseka (BUY) — Bo3oyautens CIIM/]a. OGpaTHas TpaHCKpUIILUs, peBepTa3za U uHterpasa. [Ipodunaktuka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanum:

IToptpetsl: H. K. Konsuos, /. Y. UBanosckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tunel nutanus», «Metaboauzm», «MUTOXOHAPUA», « DHEPreTHUECKUN 0OMEH», «XIIOPOILIACT,
«®otocunresdr, «Ctpoenne [JHK», «Ctpoenne n pyHkunonupoBanue reHay, «Cunres oenkay, «['enetuueckuit ko, «Bupycoi»,
«baktepuodarm», «Ctpoenue u xxu3HeHHbI Uk Bupyca CIINa, 6akrepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: moaenu-anminkanuu «Yasoenue JJHK u tpanckpunumsy, «buocunres 6enka», «CTpoeHHE KIETKHY,
Mozenb cTpykrypst JJHK.

Tema 5. Pa3MHokeHHe M1 MHIUBUIYAJbHOE PA3BUTHE OPTAaHU3MOB.

Krnerounbsrii nuki, wid >KM3HEHHBIM MK kietku. Mutepdaza u muto3. Ilpoueccer, mporekaromue B uHTEpdase.
Permukanust — peaknus matpuadoro cunate3a JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0Op — KapHOTHUIL. J{UIUTOUIHBIN U
raruiouAHBIA XpOMOCOMHBIE HAOOpBL. Xpomatunibl. [luTonmornyeckue OCHOBBI Pa3MHOXKEHHUS W WMHIMBHUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

JHenenne knetku — muto3. Ctagun muto3a. IIporecchl, mpoucXoadire Ha pa3HbIX CTAAUSX MUTO3a. bruonormdeckuit
CMBICJI MUTO3a.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: O€CTI0I0€ U TI0JI0BOE. BUbI 6€Conoro pa3sMHOKEHHUS: AeICHUE HABOE, TOYKOBAHHE
OJIHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOPA30BaHNE, BETETATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE OPTaHU3MOB, €T0
3HAYEHUE ISl CEJIEKIUU.

[TomoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECTIOIOTO.

Meiio3. Craauu meiiosa. [Iporieccsl, mpoucxoasiiye Ha cTaauax meiosa. [loBeaenne xpomocom B Meiiose. Kpoccunrosep.
buonornueckunii CMBICT U 3HAYEHHE MENO03a.



'amerorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Yy XUBOTHBIX. [l0JIOBBIE Keye3bl: CEMEHHUKU M SIMYHUKHU.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ou/l, SUIeKIeTka) — criepMaTorene3 u oporene3. OcoOeHHOCTH
CTPOEHHMS SULEKIETOK U criepMaro3ouioB. Omiogorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (3MOpUOTEHE3). DTalbl SMOPUOHATBHOTO Pa3BUTHUS
y TIO3BOHOYHBIX )KUBOTHBIX: IpOOJIEHHE, TaCTPYyslus, opraHnorenes. [loctambpronanbHoe pazBuTe. THITBI TOCTIMOPHUOHATIBLHOTO
pa3BUTHA: TpsiMOe, HempsMoe (JIMYMHOYHOE). BnusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (aKTOphI, CIIOCOOHBIC BBHI3HIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUSA: CTPOCHUE CEMEHHU, CTAJIUUA PA3BUTHSI.

JdeMoHCcTpanum:

Tabmuiel U cxembl: «DOpMbl Pa3MHOXKEHHS OPraHU3MOBY», «JIBOWHOE OIUIOAOTBOPEHHE Y I[BETKOBBIX PACTCHUI,
«BereratuBHOoe pa3MHOXKEHHE pacTeHuil», «J/lenenue kietku Oakrepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
XpomocoMbly, «Kietounbsiii nukin», «Permmukanus JIHKY, «Muto3», «Menosy, «lIpsamoe u Henpsamoe pa3zButue», «l'ameToreses y
MJIEKOIUTAOIIUX U YEJI0OBEKa», « OCHOBHBIE CTaIUN OHTOTECHE3a.

O6opyaoBaHKEe: MUKPOCKOTI, MUKpoTpenapatsl «CriepMaTo301/ bl MICKOITUTAIOMIET0», «SIHIIeKIeTKAa MIECKOITUTAIOIIETOY,
«Kapuokunes B KJI€TKaX KOPEIIKa JIyKay, MarHuTHast MOJIeb-anTuiukamnus «/lenenue kierku», moaens JIHK, Mmongens meTadaznoit
XpPOMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIaGopatopnas padota Ne 3. «HaGmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnas padota Ne 4. «M3yueHne cTpoeHHsI MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3agaun renetuku. Mictopust pa3BuTHs TeHETUKHU. POllb IUTOJIOTUY U SMOPUOJIOTUN B CTAHOBIIEHUU T€HETUKH.
Bxutan poccuiickux u 3apyOeKHBIX YUEHBIX B PA3BUTHE T€HETUKU. MeTOAbl TeHETUKH (TUOPHUIOTOTHIECKUH, INTOTCHETUYECKUM,
MOJIEKYISIpHO-TeHeTHUeCKUil). OCHOBHBIE TE€HETHYECKHE TOHATUA. [ eHeThueckass CHMBOJIMKA, HCHOJb3yeMas B CXeMax
CKpEIIUBaHUMU.

3aKOHOMEPHOCTH HACJIeIOBAaHUsI TMPU3HAKOB, ycTaHOBIeHHbIEe ['. Menaenem. MoHOruOpuaHOe CKpenmBaHue. 3aKOH
eanHO-00pa3usi THOPUIOB MEPBOTO MOKoJeHus. [IpaBuiio moMuHUPOBaHUS. 3aKOH PACHICTUICHHS TTPU3HAKOB. [ MMOTE3a YHCTOTHI
ramerT. [loiHOE ¥ HEMmOIHOE TOMUHUPOBAHUE.
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JlurnObpuHoe CKpeniMBaHWe. 3aKOH HE3aBUCHUMOIO HacJjeJoBaHUS Npu3HakoB. lluToreHeTnyeckue OCHOBBI
JUTUOPUIHOTO CKpEIIMBaHUA. AHAIUM3UpPYIOIIee CKpenuBanue. VCrnoap30BaHME aHATU3HUPYIOMIETO CKPENIUBAHUS ISt
OIpEJIENICHHs] TEHOTHIIa OCOOM.

CuemnienHoe HacieaoBaHue npu3HakoB. Pabora T. Moprana mo cuerieHHOMY HaclelOBaHHIO TeHOB. Hapymenue
CLICTUICHUS T€HOB B PE3yJIbTaTE€ KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapThl.

I'enernka mnosa. XpOMOCOMHOE ONpENCIICHUE T0Ja. AYTOCOMBI M TMOJIOBBIE XPOMOCOMBI. ['OMOrameTHele U
rereporaMeTHbie opranu3Mbl. HacieqoBanue npu3HakoB, CIIETIJIEHHBIX C MOJIOM.

N3menunBoCTh. BuUIbl M3MEHUYMBOCTU: HEHACIEJICTBEHHAs M HacieAcTBeHHas. Posb cpenbl B HEHACHEACTBEHHOM
U3MEHYMBOCTU. XapaKTepUCTUKAa MOAU(DUKAIMOHHONW W3MEHYMBOCTU. BapuanmoHHbl psn W BapuanvoHHas kpuBas. Hopma
peakiuu mnpusHaka. KoyiMuecTBEHHbIE M KaueCTBEHHBIC MPU3HAKKM W WX HOpMma peakiuu. CBoiicTBa MOAMGMUKAIMOHHON
M3MEHYNBOCTH.

HacnencrBenHnas, iy reHOTHIUYECKast, K3MEHUUBOCTh. KOMOWHATUBHAS U3MEHUUBOCTh. Mei03 1 MOJIOBOM MPOIECC —
OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMOHHAs W3MEHYMBOCTh. Kitaccudukaius MyTamuii: TeHHbIE, XPOMOCOMHBIE,
reHomMHbele. Yactora W NpuuMHBl MyTanuil. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSI0B B HACJEACTBEHHOMU
n3menuuBoctu H. M. BaBuoga.

BuesnepHnast HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetuka venmoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/bl T€HETUKHU YEJIOBEKA: TeHEATIOTHYeCKUM, OJU3HEIIOBBIMH,
IIUTOTCHETUICCKUM, OMOXMMHUYECKHM, MOJIEKYJsIpHO-TeHeTHYeckuii. COBpEMEHHOE OIpejeieHue TEeHOTHUIIA: TOJTHOTCHOMHOE
CEKBEHHPOBAaHUE, TCHOTUITMPOBAHKUE, B TOM 4ucie ¢ nmoMoiisto [11[P-ananu3a. HacinencTBenHbie 3a00jieBaHUS YeIOBEKa: T€HHBIC
OoJsie3Hu, OOJIE3HU C HACJIEICTBEHHOH MPEApacIOOKEHHOCTBIO, XPOMOCOMHBIC Oosie3Hn. ComaTHYeCKUEe W TeHEepPaTHBHBIC
myTarui. CTBOJIOBBIE KJIETKH. [IpUHIMIBI 310pOBOTO O00pasa »KWU3HU, TUATHOCTUKH, MPO(UIAKTUKA U JICUCHHUS T'CHETHYCCKUX
Oone3Hel. Menuko-reHeTHYecKoe KOHCYIbTHPOBaHWE. 3HAUCHUE MEIUIMHCKOW TE€HETHMKH B TMPEIOTBPAIICHUH W JICUCHUH
FeHeTUYECKHX 3a00JIEBAaHUI YEJIOBEKA.

JemoHcTpanum:

Hoptperst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uetepukos, H. B. Tumodeer-Pecosckuii, H. 1. Bapuiios.

Tabmuipl u cxembl: «MOHOTHOPHIHOE CKpPEIIMBAHUE M €r0 IIMTOICHETHYECKash OCHOBa», «3aKOH PaCHICIVICHUS U €T0
IIATOTCHETHYCCKAS OCHOBA», «3aKOH YHCTOTHI TaMeT», «Jlurubpuanoe ckpenmBanuey, «L{luromorndaeckne 0CHOBBI TUTHOPHIHOTO
CKpemuBaHusy, «Menosy», «B3auMoIeicTBue aJUIeIbHBIX T€HOBY, «l €HeTHYeCKHe KapThl paCTCHUM, )KUBOTHBIX U YEJIOBEKa),
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«I'enernka nosa», «3aKOHOMEPHOCTH HACJIENOBAHUSA, CLUEIIEHHOIO ¢ MOJIOMY», «KapHOTHUIIBI 4elloBeKa M KUBOTHBIX», «BHIbI
U3MEHYUBOCTHY», <«MonudukaimoHHas HU3MEHUUBOCThY», «HacnenoBanue pesyc-akropa», «l'€HEeTHKA Tpynm KpPOBUY,
«MyTaunoHHass U3MEHYUBOCTHY.

Oo6opynoBanue: MoJeIU-anmvKanuu «MoHOruopuHoe cKkpelmBanue», «Hermonnoe nomunupoBanuey, «uruopuanoe
ckpemuBanue», «llepexkpéct XxpoMocom», MUKPOCKON W MUKpompenapar «Jpo3zodpuna» (Hopma, MyTanuu (pOpMbI KPbLILEB U
OKpackH Tena), repbapuii «['opox moceBHO.

JlaGopaTopHble U NpakTUHYeCKHe PadoOThI:

JIaGoparopnas padota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUAHOTO U JUTHOPUIHOTO CKPEIIMBAHUS Y 1PO30(HIIbI Ha
TOTOBBIX MUKpOIIpENaparaxy.

JlaGoparopHass pabota Ne 6. «M3yueHue MOAMPUKALMOHHON H3MEHYMBOCTH, MOCTPOCHHUE BAPUALMOHHOTO psla U
BApUALMOHHOU KPUBOWY.

Jlaboparopnas pabora Ne 7. «AHanu3 MmyTanuil y 1po30¢duiisl Ha TOTOBBIX MUKPOIIpENapaTax.

[Ipaktnueckas padora Ne 2. «CocTaBieHue U aHAIU3 POJOCIOBHBIX YEJIIOBEKAY.

Tema 7. Ceneknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuuss Kak Hayka M IpolecC. 3apoKIEHUE CeleKUnH U JnoMectukanusd. Yuenne H. WM. BaBunoBa o neHtpax
IIPOUCXOXKIEHUS U MHOrooOpa3us KyJIbTYpHBIX pacTeHuil. LIeHTpbl mpoucxoxaeHus AOMaIIHUX >KUBOTHBIX. Copt, mopona,
HITaMM.

CoBpeMeHHBIE METO/IbI CeNeKIMKU. MacCOBBI U UHIMBUIYaJIbHBIN OTOOPHI B CEJIEKIIUU PACTEHUN U KUBOTHBIX. O1leHKa
sKCcTephepa. bau3kopoacTBEHHOE CKpenuBanue — UHOpuUauHr. Yncras auaus. CKpeluBaHue YUCTHIX JUHUM. ['eTeposuc, mim
rubpuaHas cuia. HepoactBenHoe ckpemuBanue — ayropununr. OtnanénHas ruOpuausanus u e€ ycnexu. VCKycCTBEHHBIN
MyTareHe3 U Mojay4yeHHe NOJUILTOUA0B. JJOCTHXKEHUS CENEKIIMN PACTEHUI, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buotexHonmorus kak oTpaciab MpoW3BOACTBA. ['eHHas wuHXeHepus. Otambl co3fgaHus pekoMmOuHantHOW JIHK wu
TPAaHCTeHHBIX OpraHu3sMoB. Kilerounas wunxkeHepus. Kierouneslie KynabTypbl. MHKPOKIOHAJBbHOE PA3MHOKEHHUE PACTEHHUM.
KnonupoBanue BBICOKOIIPOIYKTUBHBIX CEIBCKOXO3SCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE M dTHYecKue mpodiemer. [MO —
TeHETHYECKH MOIU(DUIIMPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpanuu:

IHoptpetsr: H. 1. Basuios, 1. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. iBaHoB.
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Tabauuel u cxembl: kapTa «LIeHTpbI MPOUCXOXKIEHUS U MHOT000pa3usl KyJbTYPHBIX pacTeHui», «llopoabl qomamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtnanéHHas rubpuauzauus», «Pabotsl akanemuka M. @©. MBaHoBay,
«ITomumnonaus», «O0BEKTH OMOTEXHOIOTUNY, «KIleTOUHbIE KYyJIbTYPhl U KIOHHMPOBaHUE», «KOHCTpyHpoOBaHUEe U IEPEHOC TEHOB,
XpOMOCOM).

O6opynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIOAOB JHMKUX (OPM U KYyJIbTYPHBIX COPTOB pacTeHUi, TrepOapuii
«CenpCKOX031ICTBEHHBIE PACTEHUS ).

JlaGopaTopHblie 1 MPpaKTUYeCKHUe PA0OThI:

Okckypeuss «OCHOBHBIE METOABI M JIOCTH)KCHMSI CENEKIIMM PAcTeHUH M KUBOTHBIX (HA CEJIEKUMOHHYIO CTaHIIMIO,
IUIEMEHHYIO (pepMY, COPTOUCIIBITATENbHBIN yU4aCTOK, B TEINIMYHOE XO35AUCTBO, J1a0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO
LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTUS.

[Ipeanochiku BO3HUKHOBEHHMS JBOJIIOIMOHHON TEOPHUU. DBOJIOIMOHHAS TEOpHus W €€ MecTo B Ouojoruu. BrnusHue
HBOJIIOIIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugerenbcTBa ABOMIOLMH. [laleOHTONOrHYECKUE: TOCIIEI0BATENBHOCTh MOSBICHUS BHJIOB B IMAaJE€OHTOJIOTMYECKON
JeTonucH, nepexoausie popmel. buoreorpaduueckue: cxoacTBo U paznuyue dhayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA U PA3INUMs IMOPHUOHOB PA3HBIX BUIAOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMHYECKHE:
TOMOJIOTUYHbBIC, AHAJIOTHYHbIC, PYJUMEHTApHBIC OPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa0O0JIMUYECKHUX MyTeH Y BCeX OPraHNu3MOB.

OpomonnonHas teopus Y. Jlapsuna. [Ipeanochluikn BOSHUKHOBEHUS JapBUHU3MA. [[BH>KYIIIME CHJIBI BOJIIOIIMU BUIOB IO
HapBuHy (M30BITOYHOE pa3MHOXKEHUE TMPU OTPAHUYCHHOCTH PECypCcoOB, HEOINpeaAeIEHHas HW3MEHYMBOCTh, OOprOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bostonuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBosonus. [Tonynsiiusa kak e1TMHUIA BUIa U SBOJIOLINH.

JIBrkymiue cuibl (pakTophl) 3BOJIIOLMU BUAOB B Mpupojae. MyTallMOHHBIN IpoliecC 1 KOMOMHATUBHAS U3MEHUYHBOCTb.
[MonynsinuoHHbIe BOJIHBI U Jpeid renos. M3omsius u MUrpanus.

EctecTBeHHBII 0TOOp — HaMpaBIAIOMUN (akTop IBOTIONNUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.
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[Tpucnoco61eHHOCTh OPraHU3MOB KakK pe3ysibTaT 3BoJIOIuU. [Ipumeps! nprucnoco0aeHuit y opranu3MoB. ApoMopdo3bl 1
UINO0-a/IalTallUu.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHus: reorpaduyeckoe, SK0JIOrH4ecKoe.

Maxkposomtonusi. opmel 3BosonMu: GUIETUYECKAs], TUBEPreHTHAsl, KOHBEPTeHTHas1, napayuienabHas. HeobpatumocTts
ABOJTIOLIHH.

[IpoucxoxaeHue OoT HeCceuaTu3UPOBAHHBIX MPeaKoB. [Iporpeccupyromnias cnenuanu3anus. AJanTUBHAS pajaualusi.

JdeMoHcTpanum:

IMoptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. lapeun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, ®@. Mromnep, A.
H. Cesep1ios.

Tabmuibel  u  cxembl: «Pa3BuThe oOpraHmyeckoro Mupa Ha 3emiie», «3apoJbIIIu TMO3BOHOYHBIX IKUBOTHBIX),
«Apxeontepukcy, «Dopmbl 00prOBI 3a cyiiecTBoBaHUE», «EcTecTBeHHBIM 0TOOp», «MHOrO0Opa3ue COPTOB paCTCHUM,
«MHoroobpasue mnopoja KUBOTHBIX», «llomymsiuny, «MyTallMOHHAasT M3MEHUYHUBOCTBHY», «Apomopdo3b», «Wauoamantanuny,
«O6mast nereHepanusi», «JlBmxyiume cuibsl 3Boionuny», «Kaprta-cxema mapmpyra nytemectBus Y. lapsuna», «bopnba 3a
cymectBoBanuey,  «llpucrmocobieHHocTs  opraHu3moBy»,  «l'eorpaduyeckoe  BUA0OOpa3zoBaHHE»,  «IKOJOTHUECKOE
BUI000pa3oBaHUE.

OO6opyioBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHU OKPACKH, HA0Op TIJI0JI0B M ceMstH, KoJutekius «[Ipumepnl
3alIUTHBIX TMPUCIOCOONICHUI Y MKUBOTHBIX», MoJeldb «OCHOBHBIE HAIpaBICHUS HBOJIIONHMHNY, 00bEMHas monaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpadguueckas kapra mupa, KojuieKuus «DopMbl COXpaHHOCTH HMCKOMAEMBIX XUBOTHBIX W PACTEHUI», MOJCIb
anmmumkaius «llepekpéct xpomocomy, BiakHble TpenapaThl «Pa3BuTue HacekoMoroy», «Pa3BuTue IATYIIKH», MUKpOIpenapar
«Ipozoduna» (Hopma, myTamuu GOpMbI KPHLTLEB U OKPACKU TEA).

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIabopartopnas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(POIOTUUECKOMY KPUTEPUIO».

JIabopatopnas padota Ne 2. «Onucanue NprucrnocoOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMuie.

JloHay4HbBIC TIPEICTABIICHUS O 3aPOKICHUN XKU3HU. HaydHbie THIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3emiie: abuoreHes u
MaHCIepMusl. XUMUYeCcKast dBOTIONUSA. AOMOTEHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHWYECKUX. IKCIEPUMEHTAIBLHOE
MOJTBEPKICHUE XUMHUUECKOM dBoJronini. HavyanpHble aTanbl Ononorundeckou spontonuu. I 'unoreza PHK-mupa. ®opmupoBanue
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MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHME MPOTOKIJIETKHU. [lepBbie KieTkHM W ux 3Bodtonus. opMupoBaHre OCHOBHBIX TPYIII
KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emue o 3pam u nepuojam. Karapxeit. Apxerickas u nporepo3oiickas 3psel. [Taneo3oiickas spa u eé
NEePHUOJIbl: KEMOPHUICKUH, OpJIOBUKCKUI, CUITYpPUICKUNA, TEBOHCKUN, KAMEHHOYT OJIbHBIH, TEPMCKHIA.

Me3so30lickas 3pa ¥ €€ NepUuoabl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kalino3zoiickas spa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapaKTepUCTUKA KIIUMATa U F€0JI0TNYECKUX MTPOLECCOB. OCHOBHBIE ATAIIbl 3BOJIFOLUH PACTUTEIBHOTO U dKUBOTHOI'O MUPA.
Apomopdo3bl y pacTeHuit v )kUBOTHBIX. [losiBIIeHHME, pacliBET U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrtema OpraHM4ecKoro Mupa Kak OTpakeHue 3BOMIOINH. OCHOBHBIE CUCTEMATUUYECKHUE TPYTIITbI OPTAaHU3MOB.

OBOJIIOIMS YENOBEKA. AHTPOIONOrMsA Kak Hayka. Pa3BuTHe NpenCcTaBIEHUN O NPOUCXOXKAECHUM 4YeoBeKa. MeTobl
U3y4yeHus aHTpororeHesa. CxoIcTBa U pa3andus YeIOBEKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBxyrue cuibl (hakTopbl) aHTporioreHesa. HaciencrBeHHass M3MEHYUBOCTD U €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN
o0pa3 »KU3HU, U3TOTOBIIEHUE OPYIUN TPyAa, MBILUICHUE, PEUb.

OCHOBHBIE CTaJIUM U BETBU DBOJIIOIIMHU YEIOBEKA: aBCTpaIoNUTeKH, YenoBek ymenblil, YenoBek npsMoxoasainil, Yemosek
HeaHAepTaabCKkuil, YenoBek pazymHblil. Haxoqku HMcKomaeMblX OCTAaTKOB, BPEMs CYIIECTBOBAaHMS, 00JIaCTh pacpoCTpaHEHUs,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PAChI: €BPOIICOUIHAS (€Bpa3HiicKas ), HETpO-aBCTPaONIHAs (IKBATOPHAIIbHAS ),
MOHTOJIOWHAsT (a3MaTCKO-aMepUKaHCKas). YepThl MNPUCIIOCOOIEHHOCTH TMPEJCTaBUTEIECH UYENOBEYECKHX pac K YCIOBHUSIM
cymiecTBoBaHMs. ENMHCTBO yenmoBeyeckux pac. Kpurnka pacuszma.

JdeMoHcTpanum:

Hoptpetsl: @. Pean, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabmmipe! u cxeMbl: «Bo3HukHOBeHNE COTHEUHOM CUCTEMBI», «PazBuTHE OpraHndeckoro Mmupay, «PacturenbHas KieTKay,
«KuBotHas kietrka», «lIpokapuornueckass kietka», «CoBpeMeHHas CHUCTEMa OpraHu4eckoro wMupa», «CpaBHEHUE
AHATOMHMYECKHX YEepPT CTPOCHHUS YEJIOBEKa M UYEJIOBEKOOOPa3HBIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHUECKHX HAXOOK
IIPEJIKOB COBPEMEHHOIO YEJIOBEKay, «/lpeBHemmue moan», «JpesHue monn», «llepBbie coBpeMeHHbIE IIOaN», «HemoBeueckue
pace».

O6opynoBanue: mynsku «lIpoucxoxkaenne uenoBeka» (OIOCTbI aBCTPAJIONUTEKA, MUTEKAHTPONA, HeaHAEpTalblia,
KpPOMaHBOHIIA), CICMKH WU W300PKEHUS KaMEHHBIX OPYAH MEpBOOBITHOTO YejoBeKa (KaMHHU-YONMEpHl, pyOmia, ckpebia),
reoXpOHOJIOTYecKast TabnIa, KOJJIEKIUs «POpMbl COXPAHHOCTH UCKOIMAEMbIX KUBOTHBIX U PACTCHUI.
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JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:
[Ipaktuueckas padora Ne 1. «M3ydyeHne nCKONaeMbIX OCTATKOB PACTEHUM U dKUBOTHBIX B KOJUICKIIUAX ).
DKcKypeus «IBOJIOLMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN WM KPAeBEAUECKUM My3eil).

Tema 3. Opranu3Msbl 4 OKpY:KaIiuas cpeaa.

DKOJIOTHUSI KaK HayKa. 3aJadyd W pa3fesibl 3KOJOTUH. METONbl 3KOJOTHUYECKUX HCCIEAOBAHUM. IDKOJIOTUYECKOE
MHPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusl OpraHU3MOB: BOJIHAsI, HA3eMHO-BO3/IyIIIHAS, TOYBEHHAsI, BHYyTPUOPTaHU3MEHHAas.

Oxonorudeckue hakropsl. Knaccudukarus sxonorundeckux GakTopoB: aOMOTHUYECKUE, OMOTHUECKUE U aHTPOIIOTCHHBIE.
JleficTBHE 2KOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtuueckue (pakTopsl: CBET, TeMIEpaTypa, BiaxxHocTh. DoTonepuoausm. [IpucrnocobieHuss opraHu3MoB K JeHCTBUIO
abmoTndeckux (hakTopoB. bruosorndeckue puTMal.

buotnueckue daxtopbl. Buasl OMOTHYECKUX B3aUMOJEHCTBHUI: KOHKYPEHIIMS, XUITHUYECTBO, CUMOMO3 U ero (hOpMHI.
[TapasuTusm, Koorepanus, MyTyaiau3M, KOMMEHCATU3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpalu3M. 3HaUCHUE
OMOTHYECKUX B3aUMOJICHCTBH /IS CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHKUA Nonyysiquud. OCHOBHBIE TOKAa3aTeNW MOIMYJISLHUHA: YHUCIEHHOCTh, IUIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTH, IPUPOCT, MUTpaLUsA. [[MHAMUKA YUCIEHHOCTH MONYJISAIUU U €€ PeryJIsiusl.

JdeMoHCcTpanum:

Hoptpetsi: A. I'ymbGonbar, K. @. Pynbe, O. I'ekkensb.

Tabnuner u cxembl: kapTa «llpupomubie 30HBI 3emum», «Cpeabl OOWTaHUS OPraHuU3MoOBY, «DOTONMEPUOIUZIMY,
«JTonynsiiimy, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOMYJIAINH UHPY30pun-Tydenbkny, «llumessie nemnmny.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIabopatopnas padota Ne 3. «Mopdomoruueckine 0cCOOEHHOCTH PACTCHHI M3 Pa3HBIX MECT OOUTAHMUS ».

Jlabopatopnas padota Ne 4. «BiusiHre cBeTa Ha pOCT M PA3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «Iloac4€T MIOTHOCTU MOMYJISIUNA Pa3HBIX BUJIOB PACTEHUIN».

Tema 4. Coo011ecTBa U DKOJOrHYeCKHUE CUCTEMBI.

Coo0mecTBo oprann3mMoB — 6uorneHo3. CTpyKTypbl OMOIIeH03a: BU0BAsA, TPOCTPAHCTBEHHAs, Tpoduyeckas (MUIIeBas).
Bunbi-nomunantel. CBs3u B OMOIIEHO3E.
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Dkonornyeckue cucteMbl (3xkocuctemsl). [lonaTtue o6 skocuctemMe u OuoreoneHose. DyHKIIMOHATBHBIE KOMIIOHEHTHI
AKOCHUCTEMBI: MPOIYIEHThI, KOHCYMEHThI, PeAYLEeHThl. KpyroBopoT BelIeCTB M MOTOK IHEPTUU B HKOcUCTeME. Tpoduyeckue
(mumieBbie) ypoBHU 3kocucTeMbl. [lumieBsie 1enu U ceTtd. OCHOBHBIE MOKa3aTeNW 3KOCUCTEMBI: Ouomacca, MPOAYKIIUSI.
DKOJIOTMYECKUE MHUPAMUIBI: MPOAYKIUHU, UYHUCIEHHOCTH, Oumomacchl. CBOMCTBA IKOCHUCTEM: YCTOWYHMBOCTH, CAMOPETYJISIUSA,
pa3zButue. Cykueccus.

[IpupoaHbie SKOCUCTEMBI. IKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O WM MIUPOKOIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE JKOCUCTEMBI. ATPOIKOCHUCTEMBI. YpOOdKocHucTeMbl. buosiornyeckoe M XO3sUCTBEHHOE 3HAUYCHHE
arpodKOCHUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak ¢akTop ycToituuBoctu s3kocucteM. CoxpaHeHrne OUOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuyenne B. . Bepnaackoro o 6uochepe. I'panuiisl, coctaB u cTpykTypa 6uochepsl. Krupoe BeniecTBo U ero QpyHKIuu.
Ocob6ennocTu 6mocdepsl Kak riaodaIbHON SKOCUCTEMBI. JIMHaMU4YeCcKoe paBHOBECHE U oOpaTHasi CBA3b B Ouocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XMMUYECKHUE IUKIIBI AJIEMEHTOB (yTiiepoa, a30Ta). 30HaIbHOCTh Ouochepbl. OCHOBHBIC
OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emian. AHTpONOreHHbIe n3MeHeHus B Ouocdepe. [106anbHbIe SKOJIOTHYECKUE MPOOTIEMBI.

CocymiecTBoBaHMe TPUPOJbI U yeioBedecTBa. CoxpaHeHHe OMopa3sHOOOpasusi KaKk OCHOBA YCTOMYMBOCTH OHOC(hEpHI.
OcHoBa pallMOHAIBHOTO YIIPaBICHUS MPUPOJIHBIMU PECYPCAMU U UX UCTIONb30BaHue. [JoCTIKeHUs OMOJIOTHH U 0OXpaHa MPUPOIbI.

JdeMoHcTpanum:

IMoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipl u cxemsbl: «llumessie rienuy, «buoreHo3: coctaB u cTpyKTypay, «[Ipupomnasie coodmecTBay, «llenmu mutanusy,
«Jkonorudeckas nupamuaa», «buochepa u yenoeky», «IxkocucTeMa MIUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA XBOMHOTO JIECay,
«buoreHo3z BogoéMay, «ArpoieHo3», «lIpuMepHble aHTPOINOrEHHBIE BO3ACHUCTBUS Ha NpUPOAY», «BakHEHIINEe HWCTOYHUKU
3arpsi3HEHMs BO3/lyXa W TPYHTOBBIX BOJ», «[louBa — BakHeiimas coctaBistomias ouocdepbn», «DakTopsl Aerpagalii mMo4By,
«ITapuukoBbii 3 dexT», «DakTopsl PaAAMOAKTHUBHOTO 3arpsi3HeHus Ouocdepsl», «OOmas crpykrypa Ouochepsi»,
«PacmipocTpanenue xxu3Hu B o6nocdepe», «O30HOBBIN dkpaH 6mochepsr», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B MPUPOJE.

OO6opynoBaHue: MojaeHb-anIuIMKanusa « TUnuaHble OMOIICHO3bI», TepObapuii «PacTuTenpHbBIE COOOIECTBAY, KOJIICKITUU
«buoneno3», «Bpenurenu BaKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYIbTYp», repOapuu U KOJUIEKIHWU PACTEHUM MU >KUBOTHBIX,
MpUHAJJIeKAIIME K Pa3HbIM KOJIOTMYECKUM TpymmnaMm oaHoro Buna, Kpacnas kuura Poccuiickoii denepannu, nzoOpaxeHus
OXpaHSEMbIX BUJIOB PACTEHUI U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA INPOI'PAMMBLI 110 BUOJIOTUU HA BA30OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS 00YYarOUIMMUCS MPOrPAMM CPEIHEro
oO1rero 00pa3oBaHus: IMYHOCTHBIM, METAIIPEAMETHBIM U MTPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType NMUYHOCTHBIX PE3YJbTAaTOB OCBOCHHMS mpeamMera «buonorus» BBIAEIEHBI CIEAYIOUINE COCTaBISIONIUE:
OCO3HAHUE O0YYAIOIIMMUCS POCCUUCKON T'PaKIAHCKON HACHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPE/ICJICHUIO, HAJIMYMe MOTHBAIlMM K OOY4YEHUIO OHMOJIOTMH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHUN
JUYHOCTU HA OCHOBE KJIFOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPATUIUNA Pa3BUTHUS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M
CIOCOOHOCTh 00YYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIESITEIHBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMU, MPHUCYIIUMHU
cucTeMe OHMOJIOTMYECKOTO 00pa30BaHUs, HAIMYHUE SKOJIOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTU CTABUThH IIEIU U CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHMs Tpeamera «buosorus» QoCTHraroTCs B €IUHCTBE y4eOHOW M BOCHHUTATEIHLHOU
NEATEIBHOCTA B COOTBETCTBUM C TPAJAUIMUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMM, HCTOPUYECKMMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHITBIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH TIOBEJACHUS W CIOCOOCTBYIOT IIpoIieccaM
CaMOIIO3HAHMS, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEHW MO3UIIUN JTUYHOCTH, TATPUOTHU3MA, YBAXKEHHUS K 3aKOHY
U TIPaBOIOPSAKY, YSJIOBEKY TPyJa M CTaplieMy MOKOJICHHIO, B3aUMHOTO YBa)K€HHs, OCPEKHOTO OTHOIICHUSI K KYJIBTYPHOMY
HACJIEAWIO U TPAAULMSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont denepannu, NpUupoae U OKPYKarOUIEN Cpee.

JIMYHOCTHBIC PE3ybTaThl OCBOCHHS yueOHOro mpeamera «bHojaorus» MOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcss PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOMN IICHHOCTHBIX OPHCHTAIIUM,
MMO3UTHBHBIX BHYTPEHHHX YOEKIEHHUH, COOTBETCTBYIOIIMX TPAJMIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacIIupeHue
YKU3HEHHOTO OMBITA U OIbITA JESITEIBHOCTH B MPOILIECCE PEATU3AIUN OCHOBHBIX HAMPABJICHUN BOCIUTATEILHON JEATEIBHOCTH, B
TOM YMCJIE€ B YACTH:

1) rpakaaHCKOro BOCIIUTAHMS:
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c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TO3UIMK OOYYAIOMIETOCS KaK aKTHUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO
o011ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBOKEHHE 3aKOHA ¥ IPABOITOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOW NEATCILHOCTH TIPU CO3J@aHUU YYCOHBIX TPOCKTOB, PEHICHUU YYEOHBIX W
MMO3HABATEIBHBIX 33124, BBIMOJTHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEIIATh COOCTBEHHYIO TIO3UITHIO IT0 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOW KU3HU U OOBICHITH €€,

YMCHHE YYUTHIBATH B CBOUX JCHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHUS JIIOJEH C pPa3HBIMH
yOeKICHUSAMU, KYIbTYPHBIMH IICHHOCTSIMH M COITUATTBHBIM ITOJIOKCHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B ITPOIIECCE COBMECTHOTO BBITIOJIHCHHS YICOHBIX, ITO3HABATEIIBHBIX M UCCIICIOBATEIIBCKUX
3aJ1a4, YBOKUTEIHLHOTO OTHOIICHHSI K MHEHUIO OMITOHCHTORB MPU 00CYKACHUHM CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COICPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOU ¥ BOJIOHTEPCKOM JIEATEITLHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)KJaHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBXKEHHUS K CBOEMY HapoJay, UyBCTBa
OTBETCTBEHHOCTH Iepe] PonuHON, ropaoctu 3a CBOM Kpail, cBOIO PoauHy, CBOM SI3bIK M KYJbTYpPY, HNPOLLIOE M HACTOSAIIEE
MHOTOHallMOHAJIBHOTO Hapoja Poccuy;

LIEHHOCTHOE OTHOLIEHHWE K IPUPOJIHOMY HACJIEIUIO U aMATHUKAM IPUPOJIbI, JOCTHKEHUAM Poccuun B Hayke, HCKycCTBE,
CIIOpPTE, TEXHOJIOTHUSX, TPYJIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUEHBIX B CTAHOBJIEHHE U pa3BUTHE OHMOJIOTHM, MOHMMAHHUS 3HAYCHUS
OMOJIOrMH B [TO3HAHUU 3aKOHOB MTPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTD K CIYKE€HUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIllUI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IECHHOCTH;

OCO3HaHKE JIUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;
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OTBETCTBEHHOEC OTHOLIEHHE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOI'O IPUHATHUSA LICHHOCTEHN
CEMENHOM KU3HU B COOTBETCTBUU C TpaguLIUAIMU Hapo1oB Poccun;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYas SCTETUKY ObITa, HAYYHOT'O M TEXHUUYECKOTO TBOPYECTBA, CIOpPTa, TPYyAa,
OOIIECTBCHHBIX OTHOIICHU;

IMOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU MIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITh KAYECTBA TBOPUECKON JTMYHOCTH;

5) puzuveckoro BocnuTaHusl, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U SIMOIUOHAJIBHOT0 0JIarOMOJIyYHS:

NOHMMAaHHWE U peanu3alus 3J0pOBOro M 0e30MmacHoro odpasa >KU3HH (30pOBOE MUTAHUE, COOJIIOIEHUE TUTMEHUYECKHUX
NpaBuUJ W HOPM, COAJTaHCUPOBAHHBIM PEXKHM 3aHATHA M OTAbIXa, peryispHas Qu3nyeckas aKTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (hHU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

MOHUMAHUE [IEHHOCTH MPaBUJI MHAUBUIYAIHFHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEACHUS B CUTYAIIUSIX, YTPOKAIOIINX
310POBBIO U )KU3HU JIFOJIE;

OCO3HaHME MOCJIEACTBUI U HEMPUATHS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aIKOT0JIs, HAPKOTUKOB, KypeHUs);

6) Tpy10BOI0 BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MAaCcTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOH JCSATEILHOCTH TEXHOJIOTHUECKON M COLMATBHON HApPaBICHHOCTH, CIOCOOHOCTh HHUIIMUPOBATH,
TUTAHUPOBATh U CAMOCTOSATEIBHO BHITIOIHATH TAKYIO JIEATEIHHOCTD;

UHTEPEC K pa3IM4HbIM cepam npodhecCHOHAIBHON JeATeIbHOCTH, YMEHHE COBEpPIIaTh OCO3HAHHBIN BBIOOp OymyIei
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJIec000pa3HOe OTHOUIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHSI 3KOJOTMYECKOW KYJIbTYpbl: MPUOOPETEHUE OINbITa IJIAHUPOBAHUSI TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCTIEICTBUU I OKPYKAIOIIEN CPEBI;

20



OCO3HaHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIeM U MyTel UX peLIeHus;

CIIOCOOHOCTh HCIIOB30BATh MPUOOpETaeMble NPHU HM3yYEHUU OMOJIOTMM 3HAHUS W YMEHHUS NpPHU pPEUIEHUU NpoodIieM,
CBSI3aHHBIX C pallMOHAIBHBIM IPUPOIONOJIB30BAHUEM (COOIIIOIEHHE TPABUII IOBEICHUS B IPUPO/IE, HAPABIEHHBIX HA COXPaHEHHUE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHOochephI);

AKTUBHOE HEIPUATUE JCUCTBUM, INPUHOCALIMUX BpEH OKpYXKaoUEed NPUPOJHOW Ccpelne, YMEHUE MPOTrHO3UPOBATH
HEOIaronpusTHbIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILATh UX;

HaJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIIIEHUS, 3KOJOTMYECKOW KYJIbTYpBI, ONbITA AEATEIBHOCTH SKOJIOIMYECKOU
HAIIPaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B ITO3HABATEIbHON, KOMMYHUKATUBHON U COLIMANIBHOM NPAKTUKE, TOTOBHOCTH
K YYaCTHUIO B IPAKTUUYECKOU IESTENBHOCTH YKOJIOTUYECKON HANIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PECHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO HA IMAJIOTE KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MHPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UUTATEIBCKON KYJIbTYPhl KaK CPEICTBAa B3aUMOACH CTBUS MEXKY JIFOJJbMHU U TMO3HAHUS
MHUPA;

NOHMMaHWe cHelupUuKU OUOJIOTMH KaK HAayKH, OCO3HaHUA €€ poiid B (POPMUPOBAHMM PALMOHAIBHOIO HAYYHOTO
MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEJCTaBICHUS 00 OKPYXAIoleM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKa U OOIIeCTBa, B
MO3HAHUU TIPUPOIAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUs! TPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAUYMMOCTH OHMOJIOTUU MJII COBPEMEHHOM ITMBMIIM3AIMU: OOECIEYEHHS HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX PEIIaTh PECypCHBbIE MPOOJIEMbI PA3BUTHS YEIOBEUECTBA,
MOKMCKa MYyTeW BbIXOAA W3 TJI00AJTBHBIX HSKOJOTUYECKUX MpoOJIeM U OOecredeHHs Mepexoja K YCTOMYMBOMY pPa3BHUTHIO,
paIMOHAILHOMY HCTIOJIB30BAHHIO IPUPOAHBIX PECYPCOB M POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TOJTYYECHUH OMOJOTMYECKHX 3HAHWUW B IIEJISX MOBBIIMICHHUS] OOIIEH KyIbTYphl, €CTECTBEHHO-
HAyYHOU TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIBLHOM TPaMOTHOCTH OOydaromuxcs, (GpopMupyeMoil mpu H3y4eHHH
OMoJIorNH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUSA, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh
MoJIy4yaeMbl€ 3HAHUS JUIsl aHallh3a U OOBSICHEHHUS SIBICHUM OKPYXKAIOLIEro MUpa M MPOUCXOISIINX B HEM M3MEHEHHH, yMEHUe
7enatb 0OOCHOBAHHBIE 3aKIIFOUCHHSI HA OCHOBE HAyUYHBIX (PAKTOB M WMEIOIIMXCS JAHHBIX C IENBbI0 MOJYYEeHHS JTOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTh CAMOCTOSITEBHO MCIOJb30BATh OMOJIOTMYECKUE 3HAHUS IS pelIeHus: MpoOeM B peajbHbIX KU3HEHHBIX
CUTYaLHSIX;

OCO3HAHME LIEHHOCTH HAayYHOW JESATENbHOCTH, TOTOBHOCTH OCYILIECTBISATH MPOEKTHYIO U HCCIEI0BATENbCKYIO
NEeSATENbHOCTh UHAUBUYAIBHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTBH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BAHMIO, K AKTUBHOMY MOJYYEHHIO HOBBIX
3HAHMUM 10 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMM.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOCHHUSI Y4EOHOTO npeaMera «buoiorusy BKIIOYAIOT: 3HaUYUMBbIE 1J1 (OPMUPOBAHUS
MHUPOBO33pECHUSI 00YYAIOIMIUXCA MEXKIUCIUIUTMHAPHBIC (MEXIIPEIMETHbIC) OOIEHAYYHBIC MOHSTHS, OTPAXKAIOIIUE 1ETOCTHOCTh
HAy4YHOU KapTUHBI MUPA U CTICU(PUKY METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHUE,
Ipollecc, CHCTeMa, HAy4YHBIM (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeIOBaHHE, HAOIIOJICHUE,
U3MEpPEHHE, SKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbIC YUeOHbIC NeHCTBUS (TI03HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISITUBHBIC),
obecnieunBaromue GopmupoBaHue (yHKIIMOHATHHON T'PAMOTHOCTH M COLIMAIIBHOM KOMIIETCHIIMU OOYYaloIMUXCs, CIIOCOOHOCTh
00ydJaromuxcs HCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUYECCKUE 3HAHWS W yHHUBEpCaJIbHbIE y4eOHBIC
JEWCTBHS B TTIO3HABATEILHON U COIMATIBLHOMN MPAKTHKE.

MertanpenMeTHbIe pe3yIbTaThl OCBOSHHUS MPOTPAMMBI CPEITHETO 00111eTr0 00pa30oBaHUsI TOKHBI OTPAKATh:

OBJaieHNe YHUBEPCAJIbHBIMH Y4eOHBIMY MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 6a30Bble JJOrHYecKHe AeiCTBHS

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IIPU OCBOCHUH 3HAHWU MPUEMBI JIOTHYECKOTO MBIIIJICHHS (aHAIM3a, CHHTE3a, CPAaBHCHMS, KJIaCCH(PUKAITUH,
0000I1IeHNsT), PACKPBIBATh CMBICT OHWOJOTHYECKUX IMOHATHH (BBIICIATh MX XapaKTEpPHbIC MPHU3HAKH, YCTAaHABIMBATH CBS3H C
JPYTUMU TTOHATHSIMM );

OmpeAeisaTh IeNu JACATCIBHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHUS, COOTHOCHUTH PpPE3yIbTaThl
JESITEILHOCTH C MOCTaBJICHHBIMU 1LIEJISIMU;

HCITOJIb30BaTh OMOJIOTMYECKHUE TIOHITHS ISl OOBSICHEHUS (PAKTOB M SIBJICHUI KUBOU MPUPOJIBL;
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CTPOUThH JIOTMYECKUE paCCyXICHUS (MHIYKTUBHBIE, NE€IyKTUBHBIE, IO AaHAJOTMH), BBISBISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBATH BBIBOIBI U 3aKIIFOUEHUS;

IIPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOLIEHUH B HM3y4aeMBIX
OMOJIOTMYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUUHN PA3HOTO PO/a, BHISABICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH pelIeHus MPoOaeMbl ¢ Y4ETOM aHaIn3a UMEIOIIMXCS MaTepUaIbHBIX U HEMATepUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JNEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJbTATOB LIEISAM, OLEHUBATh PUCKHU MOCIEICTBUIA
NEATEIBHOCTH;

KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSX PEaJIbHOT0, BUPTYATbHOTO 1 KOMOMHUPOBAHHOIO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a3oBble HCCIeA0BATEIbCKHE eHCTBUS:

BJIAJICTh HaBBIKAMH Yy4E€OHO-HCCIIEOBATEILCKON W TMPOEKTHOM JAESATEIbHOCTH, HABBIKAMHU pa3pelieHusi mpoliieM,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1au, MPUMEHEHUIO Pa3IuIHbIX
METO/IOB IO3HAHMS;

UCIIOJIB30BaTh PA3IMYHBIC BUJIBI ICSITSIBHOCTH 110 TTOJYYEHUIO HOBOT'O 3HAHUS, €T0 HHTEPIPETAIIUH, MPEoOPa30BaHUIO U
IPUMEHEHHIO B YUYCOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX U COIUATIbHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIM TUIT MBIIIJICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TTOHATUSMHA M METOJIaMHU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHON JICATEILHOCTH U KU3HECHHBIX CUTYAIIHX;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBS3M W aKTyallM3UPOBaTh 3ajady, BBIJIBUTATh THIOTE3y €€ pEIeHUs, HaXOIUTh
apryMEHTHI JUIs JJOKa3aTeJIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHNUS,

aHAJM3MPOBATh IIOJYYCHHBIC B XOJ€ pEIIeHUS 3a7a4yd pPe3yJbTaThl, KPUTHYECKH OIEHUBATh HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHHUBATH MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IeJICHAIIPABICHHBIN ITOUCK TIEPEHOCA CPEICTB U CITOCOOOB ICUCTBHUS B MPO(ECCHOHATIBHYIO CPEY;

YMETb MEPEHOCUTH 3HAHUS B TTO3HABATEIBHYIO U MPAKTHYCCKYIO 00JIaCTH KU3HEACATESILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX YUCOHBIX MPEIMETOB,;

BBIJIBUTaTh HOBBIE UJCH, MpEAJiaraTh OPUTHHAIBHBIC TTOAX0/Ibl M PEIICHUS, CTABUTh MPOOJIEMbI M 3a71a4H, JIOMYCKAIOIIhe
aJbTEPHATUBHBIC PEIICHUS.
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3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B Pa3TUUHBIX UCTOUHUKAX MH(OpMaLUK (TEKCTE Y4eOHOTO MOCOOUS, HAYYHO-TIOMYJIIPHON JIUTEpaTypeE,
OMOJIOTMYECKUX CJIOBapsiX M CIpPaBOYHMKAX, KOMIBIOTEPHBbIX 0a3ax AaHHbIX, B MHTepHere), aHamm3upoBaTh HH(OPMAIUIO
pPa3IUYHbBIX BUAOB U OPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopmynupoBaTh 3aMpOChl U MPUMEHSATH PA3IUYHBIE METOJBI MPU IMOUCKE U OTOOpe Ouojoruueckor wHbOpMaluu,
HEO0OXOMMOM JJIsl BBITIOJTHEHUSI YUEOHBIX 3a/a4;

MpUOOPETaTh OMBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOI'MM, COBEPILIEHCTBOBATH KYJIBTYPY
AKTUBHOI'O UCIIOJIB30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (QOpMy MpeacTaBieHusi Ouosornyeckoid uHdopmanuu (cxembl, rpaduki,
JIuarpaMMbl, TaOJIUIbI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAay4YHBIM $3BIK B KayecTBE CpeACTBa MpU pabore ¢ Ouojornyeckod uHOpMalMe: NPUMEHSThH
XUMHYECKUE, (PU3NUYECKHe U MAaTeMaTUYeCKHe 3HAKU U CUMBOJBI, (OpMyJibl, a00peBHaTypy, HOMEHKIATYpPY, UCIOJIb30BaTh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATJISTHOCTH;

BJIa/IETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI UHPOpMaLUU, HHHOPMAITMOHHON O€30aCHOCTH JIMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menme:

OCYIIECTBIIATh KOMMYHHUKAIIUK BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBAThH B JUAIOTE WIM JUCKYCCHH TO CYIIECTBY
obcyxmaaeMoi TeMbl (yMEHHUE 3a7aBaTh BOINPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIBLHO BBIMOJHEHHMS IpeiaracMou 3ajaadu,
YUHUTHIBATh HHTEPECHI M COTJIACOBAHHOCTD MO3UIUN JPYTUX YUaCTHUKOB JIMAJIOTA WIIM JTUCKYCCHUH );

pacrio3HaBaTh HeBepOalbHBIC CpEJCTBA OOIICHUS, ITIOHMMATh 3HAYEHHWE COIMAIBHBIX 3HAKOB, MPEAMOCHIIOK
BO3HMKHOBEHUSI KOH(PIMKTHBIX CUTYaIlUH, YMETh CMsITYaTh KOH(MIUKTBI U BECTH TIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMH CIIOCOOAMHU OOINCHUS M B3aUMOJCHCTBHS, NMOHMMATh HAMEPCHHS IPYTUX JIOJCH, MPOSBIATH
YBaKUTEIIBHOE OTHOIIICHUE K COOCCETHUKY M B KOPPEKTHOU (hopMe popMyIupoBaTh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIBb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAas IeSITeJIbHOCTh:

MMOHUMAaTh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOM M HHAMBUAYyAIbHOM pabOThI MPU PEHICHUU OUOJIOTHYECKOU
po0IeMbI, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHUS TPYITIOBBIX ()OPM B3aUMOJICHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;
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BBIOMpATh TEMATHKY U METO/bl COBMECTHBIX JEUCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJIOTO 4ieHa
KOJIJICKTHBA,;

[IPUHUMATh L€ COBMECTHOW IEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH INEUCTBUS II0 €€ NOCTUKCHUIO:
COCTAaBIIATH IJIAH ACHCTBUH, paclpeeNsITh POJIA ¢ YUETOM MHEHUN YUYaCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON PabOThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJa M KaXK/I0I0 YyHaCTHHUKA KOMAH/Ibl B OOIIMI pe3ysbTat Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpejIaraTb HOBBIE IIPOEKTHI, OLIEHUBATD UJEU C TIO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE TTOBEICHHUE B PA3IMYHBIX CUTYALUSX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHUE,
OBITh UHUIIMATUBHBIM.

OBJ1aileHMe YHHUBEPCAJbHBIMU PEryJATUBHBIMHY JI€HCTBUAMU:

1) camoopranuszanus:

UCIIOJIH30BaTh OMOJIOTMUECKNE 3HAHUS JIJIsl BBISBJIICHUS MPOOJIEM M UX PEIICHUS B )KU3HCHHBIX U YUCOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM 1I€JIEBhIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBUSIX M TMOCTYIKAaX IO
OTHOIIIEHUIO K )KMBOW MPUPO/IE, CBOEMY 3J10POBBIO U 3T0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBJISTh TMO3HABATEIBHYIO JIESITEIBHOCTh, BBIABISITE MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH
cOOCTBEHHBIE 33]1a4l B 00pa30BaTEIbHOM JAESITEIILHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEIILHO COCTAaBIISTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHNI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIocOOCTBOBATH (HOPMHUPOBAHUIO U TIPOSBIICHHUIO IIUPOKOH IPYIUIIUU B PA3HBIX 00JIACTAX 3HAHUH, TOCTOSTHHO MOBBIIIATH
CBOI 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIETISIM;

BJIAJICTh HABBIKAMH TTO3HABATEILHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN M MBICIUTEIBHBIX TPOIECCOB,
WX PE3yIbTATOB M OCHOBAHWH, UCIIOJIH30BATh MPUEMBI PEIICKCUU JJI OIEHKH CUTYaIlUd, BEIOOpA BEPHOTO PEIICHMUS;
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YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 10 UX CHUKEHHUIO;
MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJbTaTOB JIEATEIBHOCTH;

3) npuHsATHE ce0s U APYIUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJbTaTOB JEATEIBHOCTH;
MPU3HABATH CBOE MPaBO M MPaBO APYIHUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbTaThl ocBoeHUs porpamMmbl COO mo 6uosioruu Ha 6a30BOM YPOBHE BKIIFOYAIOT CrieUpUUSCKue s
yue6HOro mnpenmera «bHONOrMS» HaydHBIE 3HAHHMSA, YMEHHS M CIIOCOOBI JIGHCTBHH MO OCBOGHHIO, MHTEPIPETAINH skl
npeoOpa3oBaHUIO 3HAHWM, BUJBI JACATEILHOCTH IO MOJYYEHUIO HOBOT'O 3HAHHS W MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUEOHBIX
CUTyaIusX, a TaKkKe B peajbHBbIX JKU3HEHHBIX CUTYyAIlUsX, CBSI3aHHBIX C Ouosorueil. B mporpamme mpenMeTHbIE pe3yJbTaThl

MpCAaACTAaBJICHEI I10 T'OJaM O6Y‘I€HI/ISI.

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorus» ¢ 10 knacce NOTKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OWMOJOTMM B CHUCTEME HAYYHOTO 3HAHWSA ECTECTBEHHBIX HAYK, B
(GbopMHUpPOBAaHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOM KapTHHBI MUPA U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUUCKHUX H
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTUH, (QYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa JUIsl PEIICHUS >KU3HEHHBIX
3a1ay;

YMEHHUE PACKPBIBATH COAEPKaHNE OMOIOTUUECKUX TEPMUHOB M MIOHATHIA: )KU3Hb, KIETKA, OpraHUu3M, MeTaboIn3M (0OMeH
BEILIECTB U MPEBPAILEHUE SHEPTUH ), TOMEOCTa3 (CaMOPETYJISIIUs), YDOBHEBASI OpraHU3alusl )KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHUE
(penpoaykuusi), HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3JIarath OMOJIOTHYECKUE TEOPUH (KIETOYHAsI, XPOMOCOMHAs, MyTallHOHHASI, IIEHTPAJIbHAS JI0TMa MOJIEKYJISIPHON
o6uonorun), 3akonbl (I'. Mennens, T. Moprana, H. U. BaBunoBa) n ydenust (0 meHTpax MHOT000Opasvs W TPOUCXOKICHHS
KyJIbTypHbIX pacTenuil H. Y. BaBunoBa), onpeaensiTe rpaHuIlbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;
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YMEHHE BIAJETh METOJAMHU HAYyYHOTO MO3HAHUSA B OMONOTHH: HAOIIOACHHE W OMMCAHUE KUBBIX CHCTEM, MPOIIECCOB H
SBIICHUI, OpraHU3aIus ¥ MPOBEICHNE OMOIOTHYECKOT0 IKCIIEPUMEHTA, BBIIBUKCHHIE TUTIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXKTY
UCCIIETyeMbIMHU BETMYMHAMH, OOBSICHEHUE TONTYYEHHBIX PE3yIbTaTOB, UCTIOJIH30BAaHHBIX HAYYHBIX MOHITHN, TEOPHH U 3aKOHOB,
yMEHUE JeNIaTh BBIBOBI HA OCHOBAHUH MOTYYCHHBIX PE3YIIBTATOB,;

YMEHHE BBIICATh CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT W DYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHM3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEIIECTB M MPEBPAILCHUS SHEPTrUU B KIETKe, (OTOCHHTE3A,
TUTACTUYECKOTO M SHEPTeTUYECKOro 0OMEeHa, XeMOCHHTE3a, MUT03a, ME03a, OTNIOIOTBOPEHUS, PAa3MHOKCHHSI, HHIUBUYaTbHOTO
pa3BUTHs OpraHu3Ma (OHTOTEeHE3);

YMCHHE TPUMEHATH IMOJTYyYEHHBIC 3HAHWUS JUIsl OOBSICHCHHUS OMOJOTWYCCKUX MPOILECCOB WM SBICHUU, IS TIPUHSATHS
NPaKTUYECKUX PEIICHUH B MOBCEAHEBHOM JKU3HH C IIEJIbI0 00eCcTIeueHuUsT 0€30ITaCHOCTH CBOETO 3/I0POBBS U 37I0POBhS OKPYKAFOIINX
JrOeH, COOMIOACHWS HOPM TPAMOTHOTO TIOBEJCHHS B OKpYXAlOMIeW MPHPONHON cpeae, MOHMMaHWE HEOOXOIUMOCTH
MCTIOIH30BaHMSI TOCTIYKEHUH COBPEMEHHON OMOJIOTUN M OMOTEXHOJIOTHIA JIsl pAIlMOHAIILHOTO TIPUPOIOTIOIH30BAHHS,

YMEHHE peliaTh JJIEMEHTAapHbIE T'e€HETHYECKHe 3a7add Ha MOHO- M JUTHOPHIHOE CKpEIIMBaHHE, CIICTNICHHOE
HaclleJIOBaHHE, COCTABIISITH CXeMbl MOHOTHOPUIHOTO CKPEIIMBaHUS JJIs MTPeICKa3aHus HaCIe0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMONHITH J1a00OpaTopHble W TIPAKTHYECKHWE paboThl, cOOIMIOAaTh MpaBWwiIa TpU padoTe C Y4eOHBIM U
71a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATH HH(DOpPMAIMIO OMOJIOTHYECKOTO COACPKAHHS, BKIFOYAFOIIYIO
TICEBIOHAYYHBIC 3HAHWUS W3 PA3IUYHBIX HCTOYHUKOB (CpeICTBa MacCOBOW HMH(OpMaIlMU, HAYIHO-TIOMYJISIPHBIE MaTepHabl),
ATHUYECKUE aCTICKThI COBPEMEHHBIX MCCIICAOBAHUN B OMOJIOTHH, METUITMHE, OMOTEXHOIOT UM,

yMEHHE CO3/7aBaTh COOCTBEHHBIE MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001Ias OWOIOTHYECKYI0 HH(POpMAIUIO W3
HECKOJIbKHX UCTOYHHKOB, TPAMOTHO UCTIOJIB30BaTh OHATUHWHBIN armapar OMoJIOTHH.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorusi» ¢ 11 knacce NOTKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OWOJOTMM B CHUCTEME HAYYHOTO 3HAHUS ECTECTBEHHBIX HAYK, B
(dbopMHUpPOBAaHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHHS, O BKIAJE POCCUUCKUX H
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTUH, (YHKIMOHAIHHOW TPAMOTHOCTH YEJIOBEKA JIsl PEIICHUS >KHU3HEHHBIX
3a;ay;
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YMEHHUE pPacKpbIBaTh COAEpKaHWE OHUOJOrMYECKUX TEPMHHOB W MOHSATUMN: BHJ, MHOMYJSLUsA, T€HO(OH, 3BOJIIOLMS,
IBUKYIIME CHIbI ((pakTOpbl) HSBONIOLMHU, MNPUCIOCOOJEHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, 3KOJOTHMYECKHE (DAKTOpHI,
HKOCUCTEMA, IPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIEHTbI, IENU MUTaHUs, IKOJIOTHYecKas mupaMuaa, OuoreoueHos, onochepa;

yMEHHE Hu3JlaraThb OMOJOTMYECKHE Teopuu (dBodtOUMOHHAs Teopus Y. JlapBuHA, CHUHTETHYECKas TEOPHUsS SBOJIIOLUN),
3aKOHBI M 3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactea K. M. bapa, uepenoBanus rjlaBHBIX HaIpaBICHUN U MyTEH ABOITIONMHU A.
H. CesepiioBa, yuenus o 6uocdepe B. U. BepHaackoro), onpeaensiTh TpaHUIlbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHE BIAJEeTh METOJAMH HAYyYHOTO MO3HAHMS B OMOJIOTMH: HAONIOACHUE W ONMUCAHUE JKUBBIX CHUCTEM, MPOLIECCOB U
SBJICHUM, OpraHU3alMsl ¥ MPOBEACHUE OMOIOTHYECKOTO IKCIIEPUMEHTA, BbIIBH)KEHHE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXKITY
UCCIIelyeMbIMH BEJIMYMHAMHU, OOBICHEHHE MOTYYEHHBIX PE3yJbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSITHHI, TEOPUM U 3aKOHOB,
YMEHUE JI€TaTh BBIBOJbI HA OCHOBAHUH MOJTYYEHHBIX PE3YIBTATOB;

YMEHHE BBIJICIATh CYIIECTBEHHbIE NMPHU3HAKH CTPOCHMSI OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYJSIHUN, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyLEHTOB, OHOTE€OIEHO30B M HKOCUCTEM, OCOOCHHOCTH TPOIECCOB: HACIEICTBEHHON M3MEHYUBOCTH,
€CTECTBEHHOT0 0TOOpa, BU000pa30BaHusl, IPUCTIOCOOICHHOCTH OPraHU3MOB, ACHCTBUS IKOJIOTUYECKUX (DAKTOPOB HA OPraHU3MBI,
NIEPEHOCA BEILIECTB U TOTOKA YHEPTUU B DKOCUCTEMAX, AHTPOIOTE€HHBIX U3BMEHEHU B DKOCUCTEMAX CBOEH MECTHOCTH, KDYTOBOPOTa
BEIECTB M OMOT€OXMMHUYECKHUX IIUKIIOB B Onocdepe;

yMEHHE MPUMEHSTh IMOJIyYEeHHBIE 3HAHUS JUIsi OOBACHEHHUS OMOJOTUYECKHUX MPOLIECCOB M SIBICHUU, ISl TIPUHSATHS
NPAKTUYECKUX PEIICHUN B TOBCETHEBHOM KU3HHU C LIEIBI0 00ecriedeHus: 0€30MaCHOCTH CBOETO 37J0POBBS U 3/I0POBbSI OKPYKAIOIIHUX
JOJeH, COOJIOJEHUSI HOPM T'PAMOTHOTO TIOBEJACHHS B OKpYXaloUled NpUPOAHON cpejie, MOHMMaHUuE HEOOXOIUMOCTH
MCIIOJIb30BaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTHH JIJISl PAIlHOHATILHOTO MPUPOAOIIOIH30BaAHNUS;

yYMEHHE periaTh dJeMEHTapHbIe OMOJIOTUYECKHE 3a/1a4H, COCTABIISATH CXEMbI IIEPEHOCA BEIIECTB M SHEPTUH B SKOCUCTEMAX
(Lenu nuTaHus);

YMEHHUE BBINIOJIHATH J1IA0OpAaTOpPHBIE W TPaKTHYECKHWe padoThl, COOJIIOAaTh TpaBWia IpuU padoTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTUYECKH OIICHWBATh U HMHTEPIPETUPOBATH WHGOPMAINIO OMOIOTHYECKOTO COACpPKaHUsS, BKIIOYAIOIIYIO
MICEB/IOHAYYHBIC 3HAHUSA M3 PANTHMYHBIX HCTOYHUKOB (CpeJCTBAa MAcCCOBOM HMH(OpPMAIMM, HAYYHO-TIOMYJISIPHBIE MaTEpHAalIbl),
paccMaTpuBaTh IJ100aJIbHbIE SKOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOMIEHHIO K HUM COOCTBEHHYIO
MTO3HIIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OMOJIOrHYecKyro HH(popManuio u3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATUIHBIN amnmapaT OMOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KVIACC

Ne n/m HanmeHoBaHMe pa3esoB U TeM IpOrpaMMbl KonnyecTBo yacoB OnexTpoHHbIE (LUPPOBHIE)
Bcero KouTtponbsubie [IpakTuueckue 00pa3oBaTeNIbHbIE PECYPCHI
paboTHI paboTHI

1 Bronorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBBIE CHCTEMBI M MX OpTaHU3aIHS 1 https://m.edsoo.ru/ST7SVKFTX
3 XUMHYECKUI COCTaB M CTPOCHUE KJICTKH 8 1 https://m.edsoo.rt/YTLWWIJEO
4 KuzHenesarenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHOXEHNE 1 HHIMBUIYAIbHOE Pa3BUTHE OPraHN3MOB 5 1 https://m.edsoo.rt/GF6W1A7C9
6 HacnencTBeHHOCTh 1 N3MEHYHUBOCTh OPraHU3MOB 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
7 Ceneknust opraan3mMoB. OCHOBBI OHOTEXHOJIOTHH 3 https://m.edsoo.ru/2EY34NEHR
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 0 4

11 KJIACC

Ne i/m HanmenoBanue pa3aenoB v TeM MPOrpaMMBbl KonmuectBo vacos DnexTpoHHbIe (UG POBHIC)

Bcero KonTtponbsusie [Ipaktuueckue 00pa30BaTENbHBIE PECYPCHI
paboThI paboThI

1 DBOMIOIMOHHAS OMOIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 Bo3HukHOBEHME U pa3BUTHE KU3HU HA 3eMIIe 9 0.5 https://m.edsoo.rt/OFLS81YBS5
3 Opranu3msl 1 OKpy’Karolas cpesa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coo011ecTBa 1 3KOJIOrHYECKUE CUCTEMBI 9 https://m.edsoo.rt/WXWAVS56F
5 PesepBHOE BpeMms 2 https://m.edsoo.rt/T3R3FWNQN
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOTPAMMBbBIk
10 KJIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI
NMPOrpaMMbl CpeHero 001ero odpa3oBaHus

ChopMUpOBaHHOCTh 3HAHMH O MECTE€ M POJIM OMOJOTMM B CHUCTEME HAay4d-HOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOM €C-TECTBEHHO-HAYYHOW KapTUHBI MHUpa
Y HAy4HOTO MHPOBO33PEHHUS; O BKJA-J€ POCCHUUCKUX U 3apyOEKHBIX YUE-HBIX-OHMOJIOTOB B
pa3BuTHe OMOJIOTUH; (HYHKIIMOHATLHON TPAMOTHOCTU Ye-JIOBEKA Uil PEIICHUS KU3HEHHBIX
3aja4

YMeHue packpbiBaTh COjep)kKaHUE OMOJOTHMUYECKUX TEPMUHOB W TIOHSATHMN: KU3Hb, KIIETKA,
opraHusM; MeTta-001u3M (OOMEH BelIeCTB U MpeBpa-IeHHe JHEPruu), TOMEeocTa3s
(camoperysiiusi), ypOBHEBasi OpraHu3allds KUBBIX CHCTEM, CaMOBOCIIPOM3BE/IEC-HUE
(penpoyKIlus), HACIeICTBEH-HOCTh, U3MEHUYHUBOCTb, POCT U Pa3-BUTHE

YMeHue uznaratb OM0J0rHYecKre TeOpuu (KJIETOUHAs, XPOMOCOMHAsI, MyTaIl[MOHHAS ), 3aKOHbI
(I'. Mennens, T. Moprana, H.M. BaBuioBa) m yue-Hus (0 IleHTpax MHOrooOpasus u
MPO-UCXOXKACHUS KyIbTypHbIX pacTteHuit H.M. BaBuioBa), omnpenenars TIpaHU-LbI HX
NPUMEHUMOCTH K )KUBBIM CHCTEMaM

YMeHue BnaneTh METOJaMU HAy4YHO-TO TMO3HAHWsS B OHOJOTMHU (HAOMIOACHUE W OINHMCAHUE
KUBBIX CHCTEM, TPOIECCOB M SBJICHUI;, OpraHu3aius M MPOBEACHUE OUOJIOTHYECKOTO
SKCIIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl; BBIABICHUE 3aBUCUMOCTH MEXIY HCCIIENYEeMbIMU
BEJIMYMHAMH, 00BSIC-HEHUE TIOTYYEHHBIX PE3yJIbTaTOB, UCMOJIb30BAHHBIX HAYUHBIX MOHSATHH,
TEOPHl U 3aKOHOB; YMEHHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIHTATOB)

YMeHne BBIACHATh CYLIECTBEHHBIE NPU3HAKU BHUPYCOB, KIETOK IIPOKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB
W TIPEBpaIICHUS DHEPTrUU B KIETKe, (OTOCHHTE3a, IIACTHYEC-KOTO M DHEPreTUYECKOro
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oOMeHa, XeMOCHHTE3a, MUT03a, Mei03a, OTUIOOTBOPEHNUS, PA3MHOKEHHSI, HHIU -BUAYaTbHOTO
pa3BUTHs OpraHu3Ma (OHTOTE€HE3)

YMeHrne npUMEHSTh NOJYYEHHbIE 3HAHUSA [JIs1 OOBACHEHHS] OMOJIOTMYECKHX IpPOLIECCOB U
ABICHUM, I TPUHATHAS MPAKTUYECKUX PELIICHUM B IOBCEIHEBHOW MKU3HU B IENSX
oOecrieueHus: 6€30MaCHOCTH CBOETO 3/I0POBbsSI U 3/10POBbsI OKPYKAIOUIUX JIOAEH, COOMI0eHUS
HOpPM TIpaMOT-HOTO IIOBEJEHHUsS B OKPYXKAIOUIEH MPUPOJHOW cpele; IOHUMaHUE
HE00-XOJMMOCTH MCTOJb30BAHUS JOCTUXKE-HUH COBPEMEHHOM OMONOrMU U OMO-TEXHOJOTUN
JUIS1 PAIJMOHAIBHOTO TPUPOIONI0JIH30BAHMS

YMenue peuiaTb J3JICMCHTAPHBIC TCHC-THUYCCKUC 3add4uM Ha MOHO- H I[I/II‘I/I6—pI/II[HOC
CKpCIINBAHUC, CHOCIINICHHOC HaCJICOOBAaHHUC, COCTAaBJIATH CXCMbI MOHOFI/I6pI/II[HOFO
CKpCIIBAHUSA IJIA MPCACKA3AHUS HACIICAOBAHUA IPU3HA-KOB Y OPIr'daHU3MOB

YMeHMe BBIONHATH IA00paTOPHBIE U MTPAKTHYECKHUE paOOThI, COOJIIOIATh TPaBHIIa MPHU padboTe
C Y4eOHBIM U JJaOOPATOPHBIM 000PYAOBAHUEM

YMenue KPpUTHYCCKU OLCHUBATH W MHTCPIIPETUPOBATDH I/IH(I)OpMaIII/IIO OMOJIOTHYECKOTO
COACPIKAHUS, BKIIHO-HAIOIIYIO IICCBJAOHAYYHLIC 3HAHHA H3 PA3JIMYHBIX HMCTOYHHUKOB (CMI/I,
HAaYYHO-IIOITYJIAIPHBIC MaTepI/IaJILI); 9THU-UYCCKHUC ACIICKTbl COBPCMCHHBIX I/IC-CJICILOBaHI/Iﬁ B
6I/IOJ'IOFI/II/I, MCIUIIUHC, OMOTEXHOJIOTHH

10

YMeHue co3nmaBaTh COOCTBEHHBIE TMHCHbMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas
Ononornyeckyro HMHGOpP-MalUI0 M3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSTUI-HBIN ammapaTt OHoJIOruu

11 KIIACC
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Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsieMble npeaMeTHbIE pe3yJbTaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbLHOM
NMPOrpaMMbl CpeHero 001ero odpa3oBaHus

CdopMUPOBAaHHOCTh 3HAHMI O MecC-T€ M POJU OHMOJIOTMUM B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEH-HOM €CTECTBEHHO-HAYYHOU KAPTHUHBI MUPA
U HAYyYHOTO MHUPOBO33PEHMSI; O BKJIAJE€ POCCHUHCKUX M 3apyOeX-HbIX YUYEHBIX-OMOJIOTOB B
pa3BuTHe OMOJIOTHM; (PYHKIIMOHATIBHOM I'pa-MOTHOCTU YeJIOBEKa ISl pPEeUICHUS >KM3HEHHBIX
3a/1a4

YMeHue packpbiBaTh cofepkaHue OMOJOTHMYECKUX TEPMUHOB U TIOHSTUNA: BHJ, TOMYJISIIUS,
reHOdOH ], SBOJIONMS, ABUXKYIIUE CUIbI ((hak-Topbl) IBOJIONUU, TPUCITOCOOIEH-HOCTD
OpraHu3MOB, BHJI000pa30Ba-HUE, HKOJOTHUYECKHE (PAKTOPhI, IKOCHUCTEMa, IPOJYIICHTHI,
KOHCY-MEHTBI, PEIyIEeHThI, IeNMH TMUTaHMs, DKOJOTHYECKas NupamMuaa, OHOreo-1eHo3,
o6uocdepa

YMenue wu3narath Ouonoruueckue Tteopun (dBomronMoHHas Teopus Y.  JlapBuHa,
CUHTETHYECKasi TeOpUs IBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOIO CXOJCTBA
K.M. bapa, yepeoBanus riiaBHbIX HampaBieHui u myTei 3Bomonuu A.H. CeBepiioBa, yueHus
o Ouo-chepe B.M. Bepnajackoro), ompene-iasiTh TPaHUIBI WX MPUMEHUMOCTH K >KHBBIM
CUCTEMaM

YMeHue BianeTh METOJaMU Ha-yYHOTO IMO3HAaHMS B OHOJOTMHU (HAOMIOACHHE W OIMHUCAHUE
KUBBIX CHCTEM, NPOIECCOB U SBJICHHUI; OpraHu3aius U TMPOBEICHHUE OUO-JIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBMKCHUE THUIIOTE3bl; BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEIYEMbIMU
BEJIMYMHAMH, OOBSICHEHUE TIOMYYEHHBIX PE3YJIbTATOB, UCIOJIb-30BAHHBIX HAYYHBIX MOHATHIA,
TEO-pUl U 3aKOHOB; YMEHUE JIeaTh BEIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIHTATOB)

YMeHre BBIICIATh CYIIECTBEHHBIE MPU3HAKUA CTPOCHHSI OMOJOTUYECKUX OOBEKTOB: BHIIOB,
MOMYJISIUN, MPO-AYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OWOTEOIEHO30B M OKOCUCTEM;
OCOOEHHOCTH TIPOILIECCOB HACJENCT-BEHHOW W3MEHUYMBOCTH, €CTECTBEH-HOTO O0TOO0pa,
BUI000pa30BaHUs, IPUCTIOCOOICHHOCTH OPTaHU3MOB, ICHCTBHUS YKOJIOTHIECKUX (DAKTOPOB Ha
OpraHu3Mbl, TEPEHOCAa BEIIECTB U MOTOKA DHEPrUM B DKOCHUCTEMAX, aAHTPOIIOTCHHBIX
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M3MECHEHHH B DKO-CHCTEMaX CBOEH MECTHOCTH, KPYTO-BOPOTA BEIIECTB U OMOTEOXUMH-UYECKIX
IIUKJIOB B O6uocdepe

YMeHne NpUMEHSTHh IMOJYYCHHbIE 3HAHHUSA ISl OOBSICHEHHS OMOJIOTMYECKUX MPOLECCOB U
SABICHUH, ISl TPUHATHS TMPAKTUYECKUX pelle-HU B TOBCEAHEBHOM JKHU3HM B IE-JISIX
oOecrieueHust 0€30MacCHOCTH CBOETO 3[J0POBbS U 3I0POBbs OKPY-KAIOLIUX JIIOIeH, COOMIOACHUS
HOPM TPaMOTHOTO TIOBEJCHHS B OKpYyXKa-[oIleld MPHUPOIHON cpeae, MOHUMA-HHE
HEOOXOAMMOCTH HCIIOJIb30-BaHUS JTOCTHKEHUH COBPEMEHHOIN OMOJIOTHH ISl pAIlMOHATBHOTO
PUPOIOTIOTH30BAHHSI

YMenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3ala4, COCTABJIATH CXCMbI IICPCHOCA
BCHICCTB U S9HCP-TUU B OKOCUCTCMAX (]_ICHI/I HI/ITaHI/IH)

YMeHMe BBIMONTHSTH JIA00PATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh IPaBHiIa TPH padoTe
C y4e0-HbIM U J1a00PATOPHBIM 000PYI0BAHUEM

YMenue KPpUTHYCCKU OLCHUBATH U MHTCPIPETUPOBATDH I/IH(I)OpMaIII/IIO OMOJIOTHYECKOTO
COACPIKaHUs, BKIIHOUANOIIYIO IICCBAOHAYYHBLIC 3HAHHA M3 PA3JIMYHBIX HMCTOYHHKOB (CMI/L
HAY4YHO-IIOITYJIAPHBIC MaTe-pI/IaJII)I); paccMaTpuBaTb r100a1b-HbIE DKOJIOTHYCCKHUE HpO6H€MLI
COBPCMCHHOCTH, (1)0pMI/Ip0BaTB 110 OTHOIIICHHIO K HUM CO6CTB€HHYIO ITO3UIINTO

10

YMeHue co3nmaBaTh COOCTBEHHBIE TMHCHbMEHHBIE M YCTHBIE COOOIIEHHs, 0000IIas
OMoNOornYecKkyro HWHGOP-MalUI0 M3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO HCIOJIb30BAaTh
MOHSTUI-HBIN ammapaTt OMoJIOTruu
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJJACC
Kon IIpoBepsieMblil 2JIEMEHT COAEePKAHUSA
1 buonorus kak Hayka
11 buonorus — Hayka o uBo# npupoze. Posb 6uosnoruu B popMUpOBaHUN COBPEMEHHOM HAYYHON KapTUHBI
' mupa. Cucrtema OHMOJOTHYECKUX HAYK
12 Metoasl TO3HAHMS KUBOW MpUPOABl  (HAOIIOACHUE, OKCIEPUMEHT, OIUCAaHHWE, H3Me-pPEHUeE,
' KJaccudukarys, MOJeIMPOBaHUE, CTATUCTUYECKass 00pad0TKa JIAaHHBIX)
2 JKuBbIe CHCTEMBI M IX OpPTaHU3AIIHS
71 Kupbie cuctembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Owuonoruu. CBOWCTBA OHWO-CHCTEM U UX
' pasHooOpaszue
29 YpoBHU oOpraHuzanMu OUOCUCTEM: MOJEKYISIPHO-TCHETUYCCKHM, KICTOUHBIN, Opra-HU3MEHHBIH,
HOMYJISIITUOHHO-BUJIOBOM, DKOCUCTEMHBIN, OMOCEepHbIT
3 XVMMHUYECKHI COCTaB U CTPOCHUE KIIETKH
XUMHUYECKUN COCTaB KIETKH. XUMHUYECKHE AJIEMEHTBI: MaKpOAJIEeMEHThI, MUKpO-3JeMeHTh. Boma u
3.1 MUHEpaJibHble BemiecTBa. MDYyHKIMM BOABI M MUHEpaIbHBIX Be-1ecTB B Kietke. [lomnepkanue
OCMOTHYECKOTO OanaHca
benku. CocraB u cTpoeHue 6eKoB. AMUHOKHUCIOTHI — MOHOMEpPHI 0ekoB. HezaMe-HuMbIe 1 3aMEHUMBbIE
AMUHOKHUCIOTBI. AMUHOKHCIOTHBIA COCTaB. YPOBHHU CTPYK-TYypbl OEIKOBOW MOJEKYNbl (NMEpBUYHAS,
39 BTOpHWYHAs, TPETUYHAS U YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
' (GyHKIIUN OENKOB.
depmeHTHl — OMonornyeckue katanmzaTopbl. CTpoeHune ¢epMmMeHTa: aKTUBHBINM IIEHTP, CyOCTpaTHas
cneruuyaHocTh. Kopepmentsl. Butamunbpl. OTnnuns pepMEeHTOB OT HEOPraHMUECKUX KaTalln3aTOPOB
33 VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pudo3a U 1e30Kcupru003a), nucaxapuisl (caxa-posa, Jakro3a) u

nosrcaxapuibl (Kpaxmad, TJIMKOTeH, 11eJUTi0J103a). bruomornueckue GyHKINN yrieBOAOB.

34



Jlunuael:  Tpurauuepuasl, crepounbl, dochomunuasl. ['mapodunbHO-THAPODOOHEIE  CBOWCTBA.
buonornueckue ¢ynkiuu nunuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB W JIM-TUAOB KaK HCTOYHHUKOB
SHEPIruun

3.4

Hyxnennossie kucnotel: JIHK u PHK. Hykieotuasl — MOHOMEPBI HYKIEMHOBBIX KACIOT. CTpoeHue u
¢ynaxuuu IHK. Crpoenne u pyukiuu PHK. AT®: ctpoenue u pynkuuun

3.5

HI/ITOJIOFI/ISI — HayKa O KJICTKC. Knerounas TCOpU:. MeTOI[BI HN3YUYCHMHS KJIICTOK

3.6

Krnerka kak nenoctHas xuBas cuctema. OOmive MpU3HaKU KIETOK: 3aMKHYTas Ha-pyXHash MeMOpaHa,
mosiekyibl JIHK kak reneTndeckuit annapar, cucreMa cuHTe3a Oenka

3.7

Tunsl KIETOK: dyKapuOTHYecKas U mnpokapuoThueckas. OCOOEHHOCTH CTPOCHMs MPOKAPUOTHUECKOU
kinetku. Knerounas crenka Oakrepuil. CTpoeHue 3yKapuoTHUecKo KieTKd. OCHOBHBIE OTIMYMS
pPACTUTENIbHOM, )KUBOTHOW U TPUOHOM KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPBHI KJIETOK — KJIETOYHAs CTEHKA, IITMKOKaIUKC, uX PpyHkiuu. [Inazmarnyeckas
meMOpana, e€ cBoictBa M (GyHkuuu. L{utomnasma u e€ opranouabl. OJHOMEMOPAHHBIE OPTaHOMJIbI
KiIeTku: HsHaormnazMaruyeckas cetb (JIIC), ammapar [ompmku, nuzocomsl. [lomy-aBTOHOMHBIE
OpraHoOubl KIETKU: MHUTOXOHIAPHUH, IUIACTUABL. [IpoMCX0XKneHHME MHUTO-XOHIAPUN U ILIACTUI. Buusl
wiactua. HememOpaHHBIE OpraHOWIBI KIETKU: PUOOCOMBI, KIETOYHBIH IEHTP, PECHUYKH, KI'yTHKH.
DyHKIUY OPraHOUAOB KJIETKU. BKiroueHus

3.9

SAnpo — perynsartopublii eHTp KieTku. CTpoeHue sjpa: sjnepHas 000J04YKa, Kapuo-Ijia3Ma, XpOMaTHH,
SUAPBIIMIKO. XPOMOCOMBI

3.10

TpaHCIOPT BENIECTB B KJIETKE

X(PI?)HG,HQ?ITCJ’II)HOCTB KIICTKH

4.1

OOMeH BemecTB, WJIM MeTa0onmu3M. AcCUMWISIUSA (TUIACTHYECKUM OOMEH) M JUC-CUMUJISIINS
(3HEepreTrueckuii 0OMEH) — JABE CTOPOHBI €IMHOTO IMpolecca Meta-0oau3ma. Tumbl oOMeHa BEIECTB:
aBTOTPO(MHBIN M TeTepoTPOGHBIN. isgpP0NIb (epMEH-TOB B 0OOMEHE BELICCTB M MMPEBPALICHUN SHEPIHH B
KJICTKE

4.2

®orocunte3. CetoBas u TemHoBas ¢as3pl (orocuHTe3a. Peaknmu QorocuHTe3a. DPhEeKTUBHOCTD
dotocunTesa. 3naueHue GOTOCHHTE3A IS KU3HH Ha 3emiie. BriusHue ycnoBuii cpepl Ha POTOCUHTES U
CIIOCOOBI TMOBBINICHHSI €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.
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XeMocrHTe3. XeMOCHHTE3UpYIolue OaKTepuu. 3HaYeHUE XeMOCUHTE3a JUUIsl )KU3HU Ha 3emiie

4.3

DOHepreTuueckuii oOMeH B KileTKe. Paciierienne BellecTB, BbIJIEIEHUE U aKKyMY-JIMPOBAaHUE SHEPTUU B
KJIETKE. DTalbl dHepreTudeckoro ooMeHa. I'nmukonus. bpo-xkenue u ero Buasl. Kuciopoanoe okucienue,
WM KJIETOYHOE JibIxaHue. DPPEeKTUB-HOCTh SJHEPTeTUYECKOr0 0OMeHa

4.4

Peakiiun marpuyHoro cunrte3a. l'eHermueckas wuHdopmanus u JIHK. Peanuzauus reHetuueckoit
uHpopmaiuu B kieTke. ['eHeTnueckuii koa u ero cBoiictBa. TpaHc-kpunuus — MaTpuuHblidi cunTe3 PHK.
Tpancsiius — 6uocuntes Oenka. KogupoBanue aMmuHOKUCIOT. Posib pubocom B GnocuHTe3e Oeka

4.5

Heknerounsle Qopmbl xu3Hu — Bupychl. Mcropuss otkpeitust BupycoB (/.M. MBa-HOBCKMIA).
Oco0EHHOCTH CTPOCHUS U JKU3HEAEITeIbHOCTH BUPYCOB. bakTepruodaru. bone3nu pacteHul, ;)kUBOTHBIX
1 YeJloBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynonedumura uenoseka (BUY) — Bo30ynurens CITNda.
[TpoduakTrika pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUI

Pa3smuoxxenue u HMHAWBUYAIIBHOC PA3BUTHUC OPIraHU3MOB

5.1

Kiterounslii muki, wiau KU3HEHHBIM UK KieTku. MaTepdaza u murtos. [Iporecchl, mporekaromue B
untepdasze. Pemnmukanus — peakuust matpuunoro cunrteza JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIM
HAabOp — KapuoTun. JIUMIOWAHBIA W TalUIOUJ-HBIM XPOMOCOMHBIE HAOOpBIL. XPOMaTHJBbI.
[{uTosornueckre OCHOBBI PA3MHOXKEHUS U UHJIMBUIYaJIbHOTO PA3BUTHS OPTaHU3MOB.

Jenenue knetkn — Muto3. Cragun mMurtoza. [Iporeccel, mpoucxoasuue Ha pa3HbIX CTaAUSAX MUTO3A.
buonornyeckuii CMbICI MUTO3a

5.2

@opMbI pa3MHOMKEHHUSI OpPTraHU3MOB: O€CIoJoe U TMOoJIOBOE. Bubsl Gecroyioro pa3MHOXKEHHS: JeJICHHUE
HAaJBOE, TMOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEreTATUBHOE Pa3MHOXKEHUE.
VckyccTBeHHOE KIIOHMPOBAHHUE OPra-HU3MOB, €r0 3HAYEHHUE /IS CeTEKIIUU

53

[TornoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.
Meiio3. Craguu Meiiosa. IIpoueccel, npoucxonsdmue Ha craausx meino3a. [loBenenue xpomocom B
Mernose. Kpoccunrosep. brosiorndeckuii CMbICI M 3HAYEHUE MEH03a

54

["ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KIETOK Y JKUBOTHBIX. [10JI0BBIC sKe-J1€3bI: CEMEHHUKH U
anyHuKd. OOpa3oBaHUME W Pa3BUTUE IOJOBBIX KIETOK — TaMeT (CIepMaro30ouf, SHUIEKIeTKa) —
ciepMaTtoreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHS SMIIEKIETOK U criepMaTo30u0B. OIIOA0TBOPEHNE.
[Taprenorenes
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5.5

WuauBuayanbHoe pa3BuUTHE (OHTOrEHE3). OMOpHOHAJIbHOE pa3BUTHE (3MOpUOTeHe3). Tambl
AMOPHOHATIBHOTO PAa3BUTHSI y MO3BOHOYHBIX MUBOTHBIX: JIpOOJI€HUE, TracTpy-JsilMs, OpPraHOTeHE3.
[ToctomOpuonanbHOe  pa3BuUTHE. THUNBI MOCTAMOPHOHAIBLHOTO  PAa3BUTHUA: NPSIMOE, HEMPSIMOE
(inuymHOuYHOE). BnusiHMe cpeapl Ha pa3BUTHE OpPraHuW3-MoB; (DAKTOPBL, CIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

PocT u pazButue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOSHHUE CEMEHHU, CTA/IUU Pa3BUTHS

HacnencTBeHHOCTh U U3MEHUYUBOCTD OpTraHU3MOB

6.1

[Ipenmer u 3amauu reHeTHKU. Victopus pa3BuTUsi reHeTUKH. BKiag poccuiickux 1 3apyO0eKHbIX YUEHBIX
B Pa3BUTHE T€HETHKU. MeToJbl reHeTUKH (rMOpUAOJOTUYECKUNA, HUTOTCHETUYECKHM, MOJEKYJISIPHO-
reHeTuyecknii). OCHOBHBIE TE€HE-TMYECKHE NOHSA-TUSA. [ eHeTHueckas CUMBOJIMKA, HCIOJIb3yeMasl B
CXeMax CKpe-IMBaHUN

6.2

3aKOHOMEPHOCTH HAcCJeJ0BaHUsl TMPU3HAKOB, ycTaHOBJeHHbe [. Mennmenem. MoHo-ruOpuIHOE
CKpelMBaHue. 3aKOH eIMHO00pa3usi TMOPUAO0B MepBOro nokoieHus. [Ipa-Buio 1oMuHUpPOBaHUS. 3aKOH
pacuieIuieHus TpU3HaKoB. [ unore3a yuctoTel ramer. [1lonHoe U HEMOJIHOE JOMUHUPOBAHHUE.
JluruOpuaHoe cKpenuBaHue. 3aKOH HE3aBHCHMOIO HacJeJ0BaHMs Mpu3HakoB. lluto-reHeTmueckue
OCHOBBI ~ TUTHOPUIHOTO  CKpelIMBaHMs.  AHaJIM3Upylollee  CcKpenuBa-Hue.  Mcnonb3oBaHue
AHAIM3UPYIONIET0 CKPEIMBAHMS ISl ONPEeJIeTICHUS] TEHOTUTIA 0COOU

6.3

CuerienHoe HacleqoBaHue mpusHakoB. Pabora T. Moprana mo CLEMJIEHHOMY HAacJeIOBaHUIO T€HOB.
Hapyiienue cuenyieHusi FTeHOB B pe3yJIbTaTe KPOCCUHIOBepa. XpOMOCOMHAs TEOPHUs HACIIEACTBEHHOCTH.
['eneTnueckue KapThl.

I'enetuka nona. XpoMOCOMHOE ONPEAEIICHUE MOJ1a. AYyTOCOMBI U OJIOBBIE XPOMO-COMBI. [ 'OMOraMmeTHbIe
U TeTeporaMeTHble oprann3Mbl. HaciaegoBaHue NprU3HAKOB, CIEIJIEHHBIX C ITOJIOM

6.4

N3menunBoCcTh. Buapl M3MEHUMBOCTM: HEHACIECACTBEHHAs M HacCJIEACTBEHHass. Poib cpengsl B
HEHACJEACTBEHHOM M3MEHUYHUBOCTH. XapakTepucTuka MOAU(PUKAITUOHHOM U3MEHYUBOCTH.
Bapuannonnelii psx W BapuauMoHHas KpuBasd. Hopma peakuum npusHaka. KoimuecTBEHHBIE U
KaueCTBEHHBIC PU3HAKH U UX HOpMa peakinu. CBolicTBa MOIM(DUKAITMOHHONW N3MEHYUBOCTHU

6.5

HacnencrBenHast, MM T'€HOTHIIMYECKAsl, M3MEHUYMBOCTh. KOMOMHATHBHAs H3MEHYHM-BOCTL. Meiio3 u
MOJIOBOM TMpOIECC — OCHOBA KOMOWHATHMBHOW WM3MEHYMBOCTH. MyTa-IIMOHHAsS W3MEHYUBOCTD.
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Knaccudukanuss myrtanuii: TeHHbIE XPOMOCOMHBIE, T'€HOM-Hble. YacTora M MNpPUYMHBI MYyTalui.
MyTareHnHble (hakTopbl. 3aKOH TOMOJIOTMYECKUX PsIIOB B HacaeAcTBeHHOUM n3MeHunBocty H.M. BaBunosa

6.6

I'enernka yenoseka. Kapuorun uvenoBeka. OCHOBHBIE METOJIbl T€HETUKHU UYEJIOBEKA: F€HEAIIOTUUYECKUN,
OJIN3HELIOBBIN, ITUTOTCHETHUYECKUN, OMOXMMHYECKUN, MOJICKYJsIp-HO-reHeTuueckuil. CoBpeMeHHOe
ONpeAEICHUE T€HOTUIA: TTOJIHOTEHOMHOE CEKBEHH-POBAHUE, TCHOTUITUPOBAHUE, B TOM YUCIIE C TTIOMOIIBIO
[T11P-ananmn3a. Hacnen-cTBeHHEBIC 3a00JIeBaHUS YCI0BEKA: TeHHBIC 00JIC3HH, OOJIC3HU C HACICACTBSHHOMN
MPEAPACIONIOKEHHOCTBIO, XPOMOCOMHBIE OoJie3HH. (CoMaTuueckue W TeHEepaTUBHBIE MYTAIUU.
[TpuHnume! 310pOBOro 00pasza )KU3HU, TMATHOCTUKH, MPO(UIAKTUKY U JICYCHUS TCHETUYECKUX O0IE3HEH.
Meauko-reHeTHYeCKOEe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON T€HETUKU B MPEIOTBPAILCHUU U
JICYCHUY TEHETUYECKUX 3a00JICBaHUN YeI0OBEKa

Cenexius opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

CCHGKIII/IH KaK HayKa U IIPOoUeCC. 3apO)I(}I€HI/I€ CCJIICKIIMU U JOMCCTHUKAIMA. VYuenne H.M. BaBunoBa o
HCHTPAX MPOUCXOKIACHUA U MHOFOO6pa3I/I$I KYJIbTYPHBIX paCTCHHﬁ. HGHTpLI MPOUCXOKIACHUA JOMAIITHUX
KHUBOTHBIX. COpT, rnmopozaa, miraMm

7.2

CoBpeMeHHBIE METOJbI CeNIeKIIMU. MaccoBbli U WHIUBUIYAJIbHBIA OTOOpPHI B CEJEK-IIMKA PACTCHUN U
KUBOTHBIX. OrneHKa 3KCTepbepa. BIIM3KOPOACTBEHHOE CKpelIMBa-HUE — UHOpUAWHT. Yucras JWHUA.
CkpelMBaHue YMCTHIX JMHUNA. ['eTeposuc, wnmu ruldpuaHas cuia. HepoacTBeHHOE CKpelluBaHHE —
aytopuaunr. OtnanéuHas rulOpu-nu3anus U e€ ycrnexu. VCKyCcCTBEHHBIM MyTareHe3 W IOTydYeHHe
NOJUTIIONI0B. JlO-CTHIKEHHS CENIEKIIUN PACTEHHIM, )KWBOTHBIX U MUKPOOPTaHU3MOB

7.3

buoTtexHonmorus kKak oTpacib MPOU3BOACTBA. | eHHAs WHKEHEepHs. DTarbl CO3/IaHUS PEKOMOWHAHTHOM
JIHK u tpancrennsix oprann3moB. Knerounas unxkenepus. Kine-rounsie KyinbTypbl. MUKpPOKIIOHAJIBHOE
pa3MHOkeHue pacteHuil. KiloHnpoBaHHe BBICOKOIPOAYKTUBHBIX CENbCKOXO35MCTBEHHBIX OPraHU3MOB.
DKojornyeckue u dTu-ueckue npoodnemsl. [MO — reneTndecku MoIUPUITMPOBAHHBIE OPTaHU3MBbI
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11 KJIACC

Kon

IIpoBepsieMblIil 3J1IEMEHT COAEPKAHUSA
DBOJIIOIIMOHHAs OUOJIOTHUS

1.1

DBOIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHUH.

CeugerenscTtBa dBOJMOUMU. llanmeoHTONOrMYECKUE: TMOCIEAOBATEIBHOCTD IOSIBIICHUS BUIOB B
NaJI€OHTOJIOTMUECKOU JIETONUCH, IepexoiHble (opMbl. buoreorpaduueckue: cXoAcTBO U pazianuue hayH
1 (QJIOp MAaTEpUKOB U OCTPOBOB. DMOPHUOIOTUYECKUE: CXOJCTBA U Pa3JINYUsi IMOPUOHOB Pa3HBIX BUIOB
N03BOHOYHBIX. CPaBHUTEIIbHO-AHATOMUYECKHUE: TOMOJIOTMYHbBIE, aHATIOTUYHBIE, PYIUMEHTAPHBIE OPTaHbl,
aTaBuU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHM3MOB HACIEICTBEHHOCTH M OCHOB-HBIX
METabO0JINYECKUX MyTEN Yy BCEX OPraHU3MOB

1.2

OponormonHas Teopus Y. Jlapsuna. [Ipeanochuiku BOSHUKHOBEHHUS JapBUHU3MA. J[BYKYIHE CHIIBI
IBOIONMK BUJOB 1O JlapBuHy (M30BITOUHOE pa3MHOXKEHHUE TMPU OrPAHUYCHHOCTH PECYPCOB,
HeonpeenéHHas U3MEHUYMBOCTh, O0pH0a 3a CyIecT-BOBaHNUE, €CTECTBEHHBIN 0TOOD)

1.3

Cuntetndeckasi Teopus 3Bojoruu (CTD) u ocHoBHBIE €€ moJiokeHus1. MukposBo-orus. [lomymsiust
KaK eqUHULIA BUIA U DBOJIIOLUA

1.4

JBuxyiue cuibl (hakTophl) IBOJIOIUMU BUIOB B IpUpojae. MyTallMOHHBIN Mpoliecc U KOMOMHATHUBHAS
U3MEHYUBOCTD. [lonynsiuoHHbIe BOJHBI U Apeid reroB. M3omsmus u murpanus. EctecTBeHHBINH 0TOOD —
HaIpaBJIAOMIUN (HakTop BOJONUU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnioco6IeHHOCTh OPTaHM3MOB KaK PE3yJbTaT dBONIOIUU. [[pruMepsl Mpucnoco0IeHnit y Opranu3MoB.
ApoMopd 036l ¥ HaAHOATATITAIIH.

Bun u BugooOpazoBanme. Kpurepun Buma. OcHoBHBIE (hopMBI BHI000pazoBaHus: reorpaduyeckoe,
HKOJIOTUYECKOE

1.5

MakpoaBoitornus. @opMbl SBONIONUN: (PHIETHYCCKAs, TUBCPreHTHAs, KOHBEPIreHT-Hasl, Hapalijie/IbHas.
HeobpatumMocTh 3BOTIONHH

Bo3HukHOBeHHE U Pa3BUTHUC JKN3HU HaA 3emie
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2.1

JloHay4yHble NPEACTABICHUA O 3apOXKIACHUM >KU3HU. HayuyHble Iunore3pl BO3ZHMKHOBE-HUSA JKU3HU Ha
3emiie: abMoreHe3 M MaHCHEpPMUS. XUMHYECKas 3BOJIOLUA. DKC-MEPUMEHTAIBHOE MOATBEPKICHUE
XUMHYECKOU 3Bomonuu. HauanbHble 3Tanel Ouosiornueckoi somoonuu. ['unoresa PHK-mupa. Ilepsoie
KJIETKH U UX 3Bosonus. DopMUpoBaHHE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB

2.2

PazButne xu3Hu Ha 3emuie mo 3pam W nepuonaM. Karapxel. Apxelckas W OpOTEPO-30MCKasi JPBHI.
[laneo3olickass spa U e€ mepuoaAbl: KEeMOPUUCKHUM, OpPJOBUKCKHUH, CHIY-pPUUCKUN, JE€BOHCKUMH,
KaMEHHOYTOJIbHBIN, IIEpMCKUI. Me3030iicKas 3pa U €€ Nepuo-Abl: TPUACOBIN, IOPCKUI, METIOBOM.
KaitHo3olickas 2pa u €€ nepuojpl: NajJeOreHOBbI, HEOTEHOBBIN, AHTPOIIOI€HOBBIN. XapaKTEPUCTUKA
KJIMMATAa U T€OJOTHYECKUX MPoueccoB. OCHOBHBIE ATAMbI dBOJIIO-IIUU PACTUTEIBHOIO U dKUBOTHOT'O MHUPA.
Apomopdo3sl y pacTeHuit v )kuBOTHBIX. [losiBIeHHME, pacIiBET U BRIMUPAHKE TPYNI KUBBIX OPraHU3MOB

2.3

Cucrtema OpPraHMYECKOrO MHpa Kak OTpaxeHHe 3BOMIONUHU. OCHOBHBIE CUCTEMATHYECKUE TPYIIIIbI
OpraHnu3MoOB

2.4

OBOJIIOIUSL  4YeloBeKa. AHTPOMOJIOTUS Kak Hayka. Pa3BuTHe mpeACTaBIEHUM O MPOUC-XOXKICHUU
yeynoBeka. MeToasl uM3ydeHUsi aHTpomnoreHeza. CXOJCTBa U pa3iMuus YEJTOBEKA W IKUBOTHBIX.
Cucrematnyeckoe mojioKeHHe YeT0BeKa.

JIBuxyiue cuiibl (hakTopsl) aHTporniorenesa. HacieacrBeHHas USMEHYMBOCTD U €C-TECTBEHHBIN OTOOD.
OO61uecTBeHHBIM 00pa3 KU3HHU, U3TOTOBJICHUE OPYJIUN TPY/A, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaJMM W BETBU HBOJIIOLUM YEJOBEKa: aBCTpaJonuTeku, YenoBek ymenbid, YemoBek
NpAMOXOAAIINN, YenoBeK HeaHIepTalbCKuil, YenoBek pasymHblii. Haxonku HMCKOMaembIX OCTaHKOB,
BpEMS CYIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHCHHS, 00bEM TOJTOBHOTO MO3Ta, 00pa3 )KU3HU, OPY U

2.6

Yenoseueckue packl. OCHOBHBIE OOJBIIINE PACHI: €BPOMEOUIHAs (€Bpa3uiicKas), HErPO-aBCTPATIOUIHAS
(3KkBaTOpHanbHasi),  MOHTOJIOMAHAsA  (a3WaTCKO-aMepuKaHcKas).  UepTel  NMPUCIOCOOICHHOCTH
MpEACTABUTENICH YEJIOBEUECKUX pac K YCIOBUSM CY-IIECTBOBaHUA. EJIMHCTBO YeIOBEUECKUX pac.
Kputuka pacusma

Opranu3mMbl U OKpyKarolas cpeaa

3.1

OKOJIOTMSl KaK Hayka. 3aJayd M pa3feibl 3KOJOrMu. MeTonbl HSKOJOTHMYECKHUX HCCIEAOBAHUM.
Dkosioruyeckoe MupoBo33peHue. Cpeabl OOWUTaHMS OPraHU3MOB: BOJ-Has, HA3EeMHO-BO3JYyIIHAs,
MOYBEHHAsI, BHYyTPHOPraHU3MEHHas
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3.2

Okonoruyeckue ¢axktopel. Kinaccudukaius 3xonorudeckux (GpakropoB: aOUOTHYECKUE, OMOTUUYECKUE U
aHTpornoreHHble. JlefcTBre 2K0IOrnYecKux (pakTOpOB HA OPraHU3MBbl

3.3

AbGuoTtuyeckue (akTOphl: CBET, TeMIlepaTypa, BIaxXHOCTb. Dotonepuonusm. Ilpu-crnocobienus
OpraHU3MOB K JIEUCTBUIO abnoThdecKux (akTopoB. buosornyeckue purMmsl

3.4

buotnyeckue ¢akropel. Buabl OMOTHMYECKHMX B3aUMOJECUCTBHI: KOHKYPEHLMS, XHUII-HUYECTBO,
napazuTu3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO, KBAapPTHUPAHT-CTBO), aMEHCAJIMU3M,
HeUTpanu3M. 3HaueHne OMOTUYECKUX B3aUMOJEHCTBUIN JJIsl CYIIECTBOBAHUS OPraHU3MOB B MPUPOJIHBIX
coob1iecTBax

3.5

DKOJIOTUYECKHE XAPAKTEPUCTUKHU mnonyssinuu. (OCHOBHBIE TOKA3aTeNW MNOMYJSIAU: YUCICHHOCTb,
MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalLIUs. [[uHA-MHUKA YHCIEHHOCTHU MOMYJISIIUUA U €€
peryJsius

Coo0111ecTBa U DKOJIOTHYECKHAE CUCTEMBI

CoobmiectBo opraHuzMoB — OuoueHo3. CTpykTypsl OHOIIEHO3a: BHAOBAs, IPOCTPAH-CTBEHHAs,
tpoduueckas (nuieasi). Bunbi-noMmuaantsl. CBsizu B OUOIIEHO3€

4.2

DKkojoruyeckue cucteMbl (3kocuctemsbl). [lonstue 06 sxocucreme u 6moreorieHoze. OyHKIMOHATBHBIE
KOMIIOHEHTBI AKOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHThI, peay-IeHTbl. KpyroBopoT BEmIECTB M MOTOK
AHEPruM B 3KocucTeMme. Tpoduueckue (MUIEBBIE) YPOBHH SKOCHUCTeMBbl. [luineBbie Iienmu W CeTH.
OcHOBHBIE TIOKA3aTeNM dKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOJOTUYECKUE MUPAMUJIbL: MPOAYKIIUH,
YHC-IEHHOCTH, OnoMacchl. CBOMCTBA HKOCUCTEM: YCTOMUMBOCTD, CAMOPEryJIsiius, pa3Bu-tue. Cykieccus

4.3

[IpupoaHbie SKOCUCTEMBI. IKOCUCTEMBI 03€p U PeK. IKOCUCTEMA XBOWMHOTO WJIM HIHPOKOJIUCTBEHHOIO
jeca.

AHTPOTIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMBI. Y PpOOIKOCHCTeMBl. broornaeckoe u X03sHCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM M YPOOIKOCUCTEM.

buopazHooOpasue kak GakTop yCTOWUHUBOCTH dKocucTeM. CoxpaHeHHE OMOJIOrMYECKOr0 PasHOOOpa3us
Ha 3emiie

4.4

VYuenue B.U. Bepraackoro o 6mocdepe. I'panniipl, coctaB u cTpykrypa 6nocdepsl. JKuBoe BeecTBo u
ero ¢yaknuu. OcodeHHOCTH Onocdepsl Kak ri1o0abHON dKO-CUCTEMBI. JIlMHaMuYecKoe paBHOBECHE M
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oOpatHasi cBsi3b B Onocdepe. KpyroBopoThl BEIIECTB U OMOTE€OXUMUUECKHUE ITUKJIIBI 3JIEMEHTOB (yriaepo/a,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseyectBO B Ouocdepe 3emin. AHTpONOreHHble H3MEHEHUuss B Ouocdepe. I[nobanbHbIE
HKOJIOTMYECKUE TPOOIEMBI.

OcHOBa panMOHAIBLHOTO YHPABICHUS MPUPOA-HBIMU PECypcamMH M HMX HCIONb30oBaHHUE. JlOCTHKEHUs
OMOJIOTHUHU U OXpaHa NPUPOJIbI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPUAJIBI UIAA YYHEHUKA

«buonorus». 10-11xkmnacc: 6a3oBsiif ypoBenb: B.. CuBornazosa, U.b Aradonona. E.T. 3axaposa M.: Mocksa. [Ipoda

METOANUYECKHUE MATEPHUAJIBI 1JIAd YUUTEJIA

buonorus. Paboune nporpaMMel.

«buonorus». 10-11kmacc: 6a3zoBbiii ypoens: B.W. CuBornaszora, 1.b Aradonosa. E.T. 3axaposa M.: Mockga. JIpoda

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 HOII Yuu.py
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