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MNOACHUTEJIbBHAS 3AIIMCKA

[Ipu paspaboTke mporpamMmbl MO OHOJIOTMH TEOPETUYECKYI0 OCHOBY JJISi OIpPEEIICHUS
NOJIX0/M0B K (opMUpOBaHUIO coxaepkaHus ydyeOHOro mnpeamera «bHOIOTHS» COCTABHIIM:
koHnentyanbHble TonokeHus PI'OC COO o B3aMOOOYCIIOBICHHOCTH IICJICH, COICpKaHUs,
pe3ynbTaToB 0OyueHHs U TpeOOBaHUN K YPOBHIO IOJITOTOBKM BBITYCKHUKOB, MOJIOKEHUS 00
o0IIMX HeNAX U MPUHIUNAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBbl CPEJHETO
obmero oOpazoBanus B Poccuiickoit denepannn, a TaKKe MOJIOKEHUS O criennduKe OHOI0THH,
e€ 3HaYeHUM B TMO3HAHMM >KMBON IMPHUPOJBI M OOECHEUYEHHH CYLIECTBOBAHUS UYEJIOBEYECKOTO
oOmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM, ONpPEETICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTHU U €€ CTPYKTYpA.

[TporpamMma no 6uonoruu JagT MpeCTaBICHHUE O LEeNIx, 00 00mIeil cTpaTerun o0y4eHus,
BOCIIMTaHMUSI M pPa3BUTHs oOyyarolmxcs cpeacTtBamMu ydeOHoro mpenmera «buonorusy,
ompenenser o0s3aTeIbHOE MPEAMETHOE COJEP)KaHHE, €r0 CTPYKTYpYy, pacupeleieHue o
paszenaM M TeMaM, PEKOMEHAYEMYIO IOCJIEeJA0BaTENbHOCTh M3yUYEHUs Y4eOHOro MaTepuana C
y4€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOIMKM 00pa30BaTENBHOIO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyUaIOIIUXCSI.

B nporpamMe mo OuoONOrMM TakKe YUYUTHIBAIOTCA TPeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM M IPEJMETHBIM pe3yibTataM oOyueHHus B (OPMUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM JEATEIIbHOCTH/yUeOHBIX NeHCTBUN 00ydJaronmxcs 1o
OCBOCHHIO COICPXKAaHUS OMOJIOTMYECKOr0 00pa30BaHMsL.

B mporpamme mo Ouonorun (10-11 xmaccel, 6a30BbIii YpOBEHb) pealn30BaH MPUHLIUII
IPEEMCTBEHHOCTH B H3y4Ye€HUH Ouosioruu, Onarojaps dYeMy B HeW NpocMaTpuBaeTcs
HAIPaBJICHHOCTh HAa pPa3BUTHE 3HAHUMN, CBS3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33pDEHMS, IEHHOCTHBIX OpPHEHTALMM  JIMYHOCTH, OSKOJOTMYECKOTO  MBILUICHHUS,
IPEICTaBICHU O 370pOBOM o00pa3e XU3HH U OEpekHBbIM OTHOIIEHHWEM K OKpY’Karolen
npupoaHoii cpene. IlosTomy Hapsgy ¢ u3ydeHHEM OOIIEOMOJIOTHUECKUX TEOPHid, a TaKke
3HaHUM O CTPOCHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TIPOTrpaMMe IO OHOJOTHH YAEJICHO BHUMAHHE HCIIOJIIb30BAHHUIO ITOYYECHHBIX
3HaHWH B TOBCEJHEBHOM KU3HU JUIS PEIICHUS MPUKIAJAHBIX 33734, B TOM YHCIe: TPOPUIaKTUKH
HACJIeJCTBEHHBIX  3a00JieBaHUN  YEJIOBEKa, MEIUKO-TEHETUYECKOT0 KOHCYJIbTHUPOBAHMS,
000CHOBAaHMS HKOJOTHYECKHU L€JIeCO00pa3HOro MOBEICHHUS B OKPYXAIOLIEH MPUPOTHON cpere,
aHajM3a BIMSHHUS XO3SHCTBEHHOW JEATENILHOCTH 4YeJIOBeKa Ha COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAJHON HANpaBIEHHOCTH Yy4eOHOTO
npeaMera «buonorus» NpoAUKTOBAaHO HEOOXOIUMOCTHIO 00ECIEUeHHs YCIOBUN AJIs PELICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 LHIKOJIBHOTO OMOJIOrMYECKOro 00pa3oBaHusl, KOTOpasi mpernoaaraet
dopmupoBaHue y 0Oy4yaromUXCsl CIIOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHHUSM JUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOT'O MHUPa.

Buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHMs 3aHUMaeT BaxkHoe MecTo. OHa
obecrnieunBaeT (popMupoBaHHE y OOYYAIONIMXCSI TPEACTABICHUN O HAy4YHOW KapTHHE MHpA,
pacuMpsieT 1 00001aeT 3HAHUS O KUBOW NMPUPOJE, €€ OTIIMUUTENBbHBIX PU3HAKAX — YPOBHEBOM
OpraHu3allid M SBOJIOLMH, CO3MaET YCIOBHS [UIs: TMO3HAHUS 3aKOHOB YKUBOW MPHUPOJBI,
dopmupoBaHus (YHKIMOHATBHON T'PaMOTHOCTH, HAaBBIKOB 370pPOBOTO M 0Oe30macHoro obOpasa
YKU3HHU, IKOJIOTUYECKOT0 MBIIIIEHUS, IIEHHOCTHOI'O OTHOIIEHHUS K )KUBOM IIPUPOJE U YEIIOBEKY.

bonbmioe 3HadeHwe OHOJOTUS HMEET TakXkKe Ui pEeHIeHHs BOCIUTATENbHBIX U
pa3BHBAIOILMX 3a7[au CpeAHEro ooduero oOpa3oBaHus, couuanu3anuy odyyarounmxcs. Vzyuenue



O6uoaorun oOecrieynBaeT yCIIOBUS JUIS (dhopmupoBaHUs MHTEJJIEKTYaJIbHBIX,
KOMMYHHUKAIMOHHBIX M MH()OPMALMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET
MHTETpaluu OHOJOTMYECKUX 3HAHUU C MPEACTaBICHUSAMH U3 JPYTUX yueOHBIX IpPEAMETOB, B
YaCTHOCTH, (PM3MKH, XUMUH U reorpaduu. HazBaHHBIE MONOKEHHS O TpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» coctaBUIM OCHOBY Ui ONpENEieHUs TMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €TO COACPIKAHUS, IPEJCTABICHHOTO B IIPOrpaMMe 10 OMOJIOTHH.

Ot160p conepxanust yueObHoro npeameta «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
NO3UIHUI KyJIbTYpPOCOOOPA3HOIO MOAXO0/a, B COOTBETCTBUU C KOTOPHIM OOYyYarolecs JOHKHBI
OCBOMUTDH 3HAHUS U YMEHHUS, 3HAUMMBbIE JUI (OPMHUPOBAHMS OOLIEH KyJIbTYypbl, ONpPEICIISIONe
aJIeKBaTHOE IIOBEJICHHE YEeJOBEKa B OKPYKAIOLIEH MNPUPOAHON cpeae, BOCcTpeOOBaHHBIE B
MOBCETHEBHON KWU3HU U MPAKTUYECKOU nesrenbHocTH. Ocob0e MECTO B 3TOW CHUCTeME 3HAHUUI
3aHMMAIOT 3JEMEHTHl COJEp)KAaHMs, KOTOpble CIyXaT OCHOBOM i  (opmupoBaHus
IPE/ICTaBICHUI O COBPEMEHHOW €CTECTBEHHO-HayYHOM KapTMHE MHpa U 1LI€HHOCTHBIX
OpPUEHTAIUAX JTUYHOCTH, CIOCOOCTBYIOIIMX I'YMaHU3aMU OMOJIOTHYECKOT0 00pa30BaHusI.

CtpyKTypupoBaHHE COJEp)KaHUs yduyeOHOro Marepualia B IpOorpaMMe I0 OWOJIOTHH
OCYILECTBJIECHO ¢ Y4ETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYHUTEIBHBIX OCOOCHHOCTSAX
J)KMBOM MPUPOIBI, O €€ YPOBHEBOW OpraHu3alid M HSBOJIONMU. B COOTBETCTBMM C 3TUM B
CTPYKType y4yeOHOro mpeamera «buonorus» BbIIEICHBI CIEIYIOUIME COAEP KATebHbIC JTUHHUM:
«buonorus kak Hayka. Metoabl Hay4yHOro mo3HaHus», «KieTka kak OHOJOrHYecKas CHUCTeMay,
«Opranusm kak Ouonorudeckasi cucrema», «CrucreMa 1 MHOrooopasre OpraHu4eckoro MUpay,
«OBOJIIOLIMSI JKUBOHM MIPUPOJIBI», « IKOCUCTEMBI U IPUCYLIHE UM 3aKOHOMEPHOCTH.

Lens u3ydenus: yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJICHUE
0o0yyaromuMHUCs 3HAHUAMH O CTPYKTYPHO-(QYHKIMOHAJIbHOM OpraHU3allid J>KHUBBIX CHCTEM
pPa3HOTO paHra ¥ NpHOOpeTeHre YMEHHUM UCIIONb30BaTh 3TH 3HAHUSA JIJIsl TPAMOTHBIX JIEUCTBUH B
OTHOIICHUN OOBEKTOB KUBOW MPUPOJIBI M PEIICHUS PA3THMYHBIX KUZHEHHBIX TPOOIEM.

Joctmkenue 1enmu u3ydeHus ydeOHoro mpenmerta «buosorus» nHa 0a30BOM ypoBHE
o0ecreunBaeTcs pelIeHUEM CIIEIyIOMINX 3a4au:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl 3HAHMH O OHOJNOTUYECKHX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBWIIAX, CIYXKaIlUX OCHOBOH Ui (OPMHPOBAHUS
IIPEJICTAaBICHUI O €CTECTBEHHO-HAyYHOW KapTHMHE MHpa, O METOJax HAay4yHOro IIO3HaHMS,
CTPOCHUH, MHOTOOOpa3MM U OCOOCHHOCTSX JKMBBIX CHCTEM PA3HOIO YPOBHS OpraHHU3alu,
BBIJAIOIIMXCS OTKPBITHSAX U COBPEMEHHBIX MCCIICI0OBAHUAX B OMOJIOTHH;

dbopMupoBaHre y OOy4arOUMXCA MO3HABATENbHBIX, MHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIOoCOOHOCTEH B MPOIIECCe aHalu3a JTAHHBIX O MYTSAX pa3BUTHSA B OMOJOTHH HAYYHBIX B3IJIS/I0B,
U7eH 1 MOAX0I0B K M3yUEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUY;

CTaHOBJIEHHWE Yy oOOydaromuxcsi oOmeld KyJabTypbl, (YHKIHOHAJIbHOH TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OLIEHHWBATH SIBJICHUS OKPYXKAIOIIEr0 MUPA JKUBOM NMPHUPOBI HA
OCHOBAaHMHU 3HaHUM U OIBITA, IOJYUYEHHBIX IPU U3yUYE€HUU OHOJIOTHY;

dbopMupoBanre y OOy4YalOUMXCS YMEHUN WILTIOCTPUPOBATH 3HAUEHUE OMOJOTHYECKHUX
3HAHUW B MPAKTUYECKON JEeATENbHOCTU YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH 1 arpoOMOTEXHOJIOT U,

BOCIIUTaHHE YOXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOW MPUPOJIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOLICHHS K HEH, COOMIOACHUS STHUECKUX HOPM IIPH TPOBEICHUH
OMOJIOTHYECKUX HCCIIEI0OBAHUM;

OCO3HAaHME IIEHHOCTH OWOJIOTMYECKUX 3HAHHWI JJIs MOBBIIMIEHUS YPOBHS SKOJIOTMYECKON
KYJBTYpPBI, U1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHUNW U YMEHHMH B MOBCEJHEBHOW KMU3HM I OLIEHKU
MOCIICJICTBUI CBOCH JAESITETLHOCTH 1O OTHOIICHHIO K OKpYXKAalolled cpeae, COOCTBEHHOMY
3I0pPOBbIO0, 00OCHOBaHHUE U COOJIIOICHUE MEP MPOPUITAKTUKH 3200 ICBAHMIA.

B cucteme cpeanero o6mero oopazoBanus «buonorusy, nzyyaemasi Ha 6a30BOM ypOBHE,
SIBJISIETCS OO0SI3aTEIbHBIM YYEOHBIM TPEAMETOM, BXOASIIMM B COCTaB TPEAMETHOW 00JacTh
«ECTGCTBCHHO-Hay‘-IHI)Ie npeaAMCTbD).

Jnia uzydenus 6uonoruu Ha 6a30BOM ypOBHE CpeIHEro oOmero oopa3oBaHUs OTBOAUTCS
68 yacos: B 10 kmacce — 34 yaca (1 gac B Henenmo), B 11 kinacce — 34 gaca (1 gac B Henenio).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOILECTBEHHBIMU, TEXHUUECKUMU U JIPYTHMU
€CTECTBEHHBIMU Haykamu, (uiocoduei, 3TMKOH, 3CTeTUKOM U mpaBoMm. Ponp Ouonoruu B
(bopMHPOBaHUM COBPEMEHHOIN Hay4yHOM KapTHHBI MUpa. Cuctema OMOJIOTUYECKUX HAYK.

MeTonbl TO3HAHUS )KMBOI NMPUPOJBI (HAOMIOJeHNE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHeE,
KJIacCU(UKAIHS, MOJISTUPOBAHNUE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX).

JeMoHcTpauMu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, /x. Yorcon u ®@. Kpuk.

Ta0nuis! U cxembl: «MeToabl MO3HAHUS )KUBOU IPUPOIBIY.

JlabopaTopHble N NIpaKTHYECKHE PadOThI:

[Tpaktueckass pabora Ne 1. «lMcnonbp3oBaHuE pa3IUYHBIX METOAOB IMpPU H3YUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbI M MX OPraHU3ALHUA.

Xusbie cuctembl (OMOCHUCTEMBI) KakK MpeAMeT u3ydeHus Ouonoruu. OTIMYUE >KHUBBIX
CHUCTEM OT HEOPTaHUYECKOM PUPOIBI.

CgoiicTBa OmocucTeM M UX paszHooOpa3we. YPOBHM OpraHu3aliud OHOCHCTEM:
MOJIEKYJISIDHBIA,  KJIETOYHBIM,  TKAaHEBbIM,  OPraHU3MEHHBIM,  MOMYJIALMOHHO-BUJIOBOM,
9KOCHCTEMHBIN (OMOTeOLEHOTHYECKHHT ), OnochepHBI.

JleMoHCcTpaLMu:

Tabmuupr U cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «YPOBHU OPraHHU3allUM KUBOU
PUPOIBDY.

O6opynoBanue: Mojieas Mosekybl JIHK.

Tema 3. XumMu4eckunii cOCTaB U CTPOEHHE KJIETKH.

XuMUYecKUid ~ cocTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@yHKIMM BOABI M MHUHEPAJIBHBIX BEIECTB B KieTke. Ilomnepxanue ocMOTHYECKOTO
OanaHca.

Benku. CoctaB u ctpoeHue 6en1koB. AMUHOKHCIOTHI — MOHOMEPHI OekoB. Hezamenumbie
U 3aMEHUMBIC AMHUHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpHl OEIIKOBOM
MOJIEKYJIbl (II€pBUYHAsA, BTOPUYHAs, TPETUYHAs M YETBEPTUYHASl CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornyeckue GpyHKIMM OEIKOB.

®epMmeHTHl — OHojormyeckue katanuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTP,
cybctpatHas cnenuduuHocts. Kodepmentsl. Butammupl. Otinuns  (QepMeHTOB  OT
HEOpPraHMYECKUX KaTaau3aTOpOB.

YrneBoabl: MOHOCaXapu bl (TII0OK03a, pubo3a U Ae30Kkcuprbo3a), qucaxapuasl (caxaposa,
JaKTO3a) MW TOoJucaxapuipl (Kpaxmaj, TJIMKOTeH, IeJUT0I03a). buomorndyeckue ¢QyHKIHH
YTJIEBOJIOB.

Jlunuaer:  tpurmnepuasl, Gochoaunuael, crepouabl. [ mapoduiIbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue ¢pyHkiuy aumuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB M JUIMHUIOB KaK
MCTOYHUKOB HEPI'HH.



Hyxneunosbie kucnotel: JIHK 1 PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkmmm JIHK. Crtpoenne um pynkuumum PHK. Bunst PHK. AT®: ctpoenue u
GbyHKIUH.

[Murosmorus — Hayka o kieTke. Kietounas teopuss — npuMep B3aUMOACHCTBHS UICH U
($aKkTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUECHHS KIETKH.

KreTtka kak memocTHast xuBasi cuctema. OOIue MpU3HAKKA KIIETOK: 3aMKHYTasl Hapy KHas
meMmOpaHa, monekynibl JJHK kak reneTnyeckuii anmapar, cCucteMa CUHTE3a OelKa.

Tunbl KJIETOK: JykKapuoTH4ecKas U mnpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npoKkapuoTHUecKoi kietku. Kietounas crenka Oakrepuii. CTpoeHHe SYKapUOTHUECKON KIICTKH.
OCHOBHBIE OTIUYHS PACTUTEIIBHON, )KUBOTHOW M TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHUKC, UX (YHKIUU.
[Inasmatuueckass memOpaHa, €€ cBoicTtBa M (¢yHkuuu. LuTomnmasmMa u e€ OpraHoOUIBI
OpnnomemOpanHnblie opranousl kietku: JIIC, annapat ['onbaxu, muzocomsl. [loayaBToHOMHBIE
OpraHOUJbl KJIETKU: MUTOXOHAPHUH, MiacTuabl. lIpoucxoxkaeHne MUTOXOHIPUNA U TIIACTHI.
Buapt mnactua. HememOpaHHbIe OpraHOMIBI KJIIETKH: PUOOCOMBI, KJIETOYHBIHN IIEHTP, IEHTPUOJIH,
PECHUYKH, KTYyTUKHA. OYHKIIMHA OPTaHOUIOB KIIETKH. BKITtoueHusI.

SAnpo — perynstopHbIit eHTp KieTku. CTpoeHue sapa: suepHas 000JI09Ka, Kaproria3ma,
XPOMATHUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcmopT BelIecTB B KIIETKE.

JdeMoHCcTpanMu:

[loptpetsi: A. JleBenryk, P. I'yk, T. [lIann, M. llneliaen, P. Bupxos, x. Yorcon, @.
Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHne XMMHUYECKMX 3JEMEHTOB B  HEXHUBOW MPUPOAEY,
«Pacnpenenenne XUMHUECKUX 3JIEMEHTOB B KUBOH MPUPOJIEY.

Tabmuubl n cxembl: «llepuoanueckas TabauIa XUMUYECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbI BOb», «brocunTes Genkay, «CTpoeHre MoJeKyibl Oenkay, «CTpoeHue ¢pepMeHTay,
«Hyxkneunossie kucnotel. JIHK», «Ctpoenune monekyibl AT®», «CTpoeHne 3yKapuoTHUECKON
KIeTKn», «CTpoeHHe >XUBOTHOM KiIeTKu», «CTpoeHue pacTUTEeNbHON KieTkn», «CTpoeHue
MIPOKAPUOTUUECKOM KIETKN», «CTpoCHUE sapa KICTKNY, « Y TIEBOIBDY, «JIUTHUIbD.

OOopyznoBaHue: CBETOBOM MMKPOCKOI, O0OpYyIOBaHHE Ul HPOBEACHUs HAOMIOJCHUH,
U3MEpEeHU, SKCIEPUMEHTOB, MUKpPOIpENnapaThl pPaCTUTEIbHBIX, KUBOTHBIX W OaKTepUaJbHBIX
KJIETOK.

JlaGopaTopHblie 1 MpaKTUYecKHe padoThI:

Jlaboparopuass pabora Ne 1. «V3ydeHHe KaTaqTUTHUECKON aKTUBHOCTH (DEpMEHTOB (Ha
npUMepe aMuUIa3bl UK KaTajaasbl).

JlaGopatopHast pabota Ne 2. «M3ydyeHue CTpOeHHS KIETOK PACTCHHH, >XUBOTHBIX M
OakTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax 1 X OMHUCaAHUEY.

Tema 4. /KusHeesATeJbHOCTD KJIETKH.

OOMeH BemiecTB, WJIA MeTa0O0IM3M. AcCUMWISAIUS (TJIACTHYECKUH OOMeH) |
JTUCCUMIIISAIINS (PHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €AMHOTO Tpoliecca Metabonmm3ma. Pois
3aKOHOB COXPAHEHHs BEIIECTB U SHEPTUH B MIOHUMAaHUHM METa00I13Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(MHBIM M TeTepoTpodHBIA. Poib depmeHToB B 0OMEHE
BEILIECTB U MPEBPAIICHIUHU YHEPTUU B KIIETKE.

®otocunTe3. CBeToBas M TeMHOBas ¢as3el (QorocuHTe3a. Peakumu QorocuHTesa.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A JJIs )KU3HU Ha 3emiie. Brnusaue ycnoBuid
cpenbl Ha POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.



XeMocHuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS KU3HU Ha
3emie.

DHepreTuyecknii OOMEH B  KJeTKe. PaciersieHue BEIIeCTB, BBIICJICHHE W
AKKyMyJIMpOBaHHE SHEPrUU B KIETKE. DTaIbl SHEpreTuyeckoro oomena. [ mmukonus. bpoxxenne u
ero Buapl. KuciaopomgHoe OKHCI€HHME, WIM  KJIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dochopumpoBanue. IPPEKTUBHOCTD IHEPTreTHISCKOT0 0OMEHA.

Peakuun wmatpuuHoro cuHte3a. l'enetnueckas wunpopmanus u JHK. Peanuzanus
FeHEeTHYECKOM MHpOopMaluu B KJeTKe. ['eHeTHueckuil Ko U ero cBoicTBa. TpaHCKpUNIUS —
matpuunblii cuHTe3 PHK. TpaHcnsanus — 6uocunres 6enka. Dtamnsl Tpanciasuud. Koguposanue
aMHUHOKHCJIOT. Posib pubocoM B OMocuHTE3€ OeKa.

Hexnetounsie ¢opmbl xu3HM — BUpyChl. Mcrtopust oTkpbitus BupycoB (/. .
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M JKMU3HEHHOTO IUKJIa BUPYCcOB. bakrepuodaru. bonesnun
pacTeHuH, )KUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC BUpyCaMH. Bupyc nuMMmyHoaeuIiTa YeioBeKa

(BUY) — Bo3Oymutens CIIM/la. OOpatHas TpaHCKpUIIUs, peBepTaza U HHTErpasa.
[IpodunakTka pacpoCcTpaHEHUsI BUPYCHBIX 3a00JIEBaHMIA.
JleMoHCcTpanum:

IToptpetsi: H. K. Konsuos, /1. 1. UBanoBckuii, K. A. Tumupszes.

Tabmumet u cxembl: «Tumbl  mutaHus», «Mertabomu3m»,  «MUTOXOHIPH,
«DHepreTU4ecKkui oomMeH», «Xiopomtacty, «Potocuntes», «Ctpoenue JIHK», «Ctpoenue u
¢yHknuonnpoBanue  reHa», «CuHTe3  Oenkay, «l'eHermueckuit  Kom», «Bupyce»,
«baktepuodarn», «Ctpoenue wu xku3HeHHbIH wnwukn Bupyca CIIM[a, O6akrepuodaray,
«Pernukarus JTHK».

Ob6opynoBanue: moaenu-anmunkauuu «Yasoenrne IHK u Tpanckpumusy, «buocunres
oenkay, «CTpoeHue KIeTKu», Moesb cTpykTypbl JTHK.

Tema S. Pa3MHOKeHHe U MHAUBHYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounplii 1MWK, WM >KU3HEHHBIW IUKI KiIeTku. WMHTepdaza m muto3. Ilporeccsl,
npoTekaromue B uHTEpdasze. Pemmukanus — peakmust matpuunoro cureza /IHK. Crtpoenue
XpoMocoM. XPOMOCOMHBII Ha0Op — KapuoTull. J[MMJIOUTHBIA M TalJIOWTHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonornueckre OCHOBBI Pa3sMHOKEHMSI M MHIUBUIYaJbHOIO Pa3BUTHUS
OpraHU3MOB.

Henenune knetkn — muto3. Cragum muto3a. lIpoiecchl, mpoucxonsime Ha pasHbIX
CTaJIUsIX MUTO3a. BHOJIOrMYECKUIA CMBICIT MUTO3A.

[TporpamMmmupyemas rudesnp KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsSI OpraHH3MOB: Oecmojoe U TmonoBoe. Buuel Oecnoioro
pPa3MHOXKEHHUsI: JIeJIeHHEe HaJIBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXKeHUe. VICKyCCTBEHHOE KJIOHMPOBAaHUE OPraHM3MOB, €ro 3Ha4Y€HUE JUIS
CEJIEKLIH.

[TonoBoe pa3MHOXKEHUE, €ro OTINYUS OT OECTIOJIOrO.

Meiio3. Craauu meiosa. Ilpomecchl, mpoucxosime Ha cragusix meinosa. [loBenenue
XpomocoMm B Meiio3e. Kpoccunrosep. brosiorndueckuii CMbIC U 3HAYEHHE MeH03a.

['ameTorenes3 — mpouecc 00pa30BaHMs MOJOBBIX KJIETOK Y )KMBOTHBIX. I10710BBIE JKene3bl:
CEMEHHUKU U smuHUKU. OOpa3oBaHUE M Pa3BUTHE TOJOBBIX KIJIETOK — TaMeT (CrepMaTo30u/,
AWLIEKJIeTKa) — croepMaTtoreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHUS SULEKIETOK U
cnepmato3onioB. Omnonorsopenue. [lapreHorenes.

NunuBunyanpHoe pa3BuTHE (OHTOTeHE3). OMOpPHOHATBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPUOHANBHOTO PA3BUTHS y TO3BOHOYHBIX >KMBOTHBIX: JAPOOJICHHE, TaCTPYJISIIHS,



opra”oreHe3. [locramOproHanbHOE pa3BuTHe. TUIBI TOCTAIMOPHOHANIBHOIO PA3BUTHUS: MPSAMOE,
HenpsMoe (JTMYMHOYHOE). BimsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOpPbI, CIIOCOOHBIE
BBI3bIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdeMoHCcTpanMu:

TaGunuue! U cxembl: «@OpMBI Pa3MHOXKEHUS OPTaHU3MOBY, «JIBOWMHOE OIIIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereratmBHoe pa3MHOXEHHME pacTeHUl», «/leneHne KiueTku
OakTepuit», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBIM UK,
«Pemmukamusa JJTHK», «Muto3y», «Meito3y», «IIpsimoe u Henpsamoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeJIoBEKa», « OCHOBHBIE CTaIUN OHTOT€HE3AY.

O6opynoBaHue: MHKPOCKOI, MHKpompenapatbl «CrepMaTo30uabl MIIEKOIUTAIOIIET 0y,
«itnekneTka Miaekonuraromero», «KapuokuHe3 B KJIETKax KOpellka JIyKa», MarHUTHas
MoJieb-anmirkanus «Jlenenue kietkny», moaens JIHK, Mmonens metadazHoit XxpoMOCOMBI.

JlaGopaTopHble 1 MpaKTUYecKue padoThbi:

JlabopatopHnas padota Ne 3. «HaGmroneHrne MUTO3a B KIIETKaX KOHYHMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuass pabota Ne 4. «M3yueHue CTpOCHHUS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernapaTax.

Tema 6. HacjieAcTBEHHOCTb M K3MEHYUBOCTH OPraHU3MOB.

[Ipeamer w 3agaun reHeTuku. Mcropust pa3BUTUSL TEHETHKHU. Ponb LHUTONOTHH H
SMOpHUOJIOTHN B CTAHOBJIEHUH I'eHEeTUKH. Bkiaa poccuiickux u 3apyOexHbIX YUYEHBIX B pa3BUTHE
TeHETUKU. MeToapl TeHEeTHUKH (TMOpPHUIOJIOTHYECKUM, LHUTONCHETHUYECKUH, MOJIEKYJISIPHO-
reHeTrueckuii). OCHOBHbIE reHeTHUeCKHUe MOHATUS. [ eHeTnueckas CHMBOJIMKA, UCTIOb3yeMasi B
CXeMaXx CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJIEJOBaHUs  NPU3HAKOB, ycTaHOBIEHHble [. MeHaenem.
MonorubpuaHoe cKpenmBanue. 3aK0oH eMH0-00pa3us THOpUI0B TIepBOTro rnokoneHus. [Ipasuio
JOMUHUPOBAHUS. 3aKOH pACLICIJICHUS NpU3HAaKoB. l'umorte3a uuctorel ramet. llomHoe u
HEIIOJIHOE JIOMUHUPOBAHUE.

JlurubpunHoe CKpelMBaHME. 3aKOH HE3aBUCHUMOIO  HACJEJOBaHUS  IPHU3HAKOB.
[{uToreHeTyecKe OCHOBBI AMTMOPUIHOTO CKpEIIMBAaHUA. AHAIU3UPYIOLIEe CKPEIIMBaHUE.
Hcnonp3oBanue aHATU3UPYIOIIET0 CKPELIMBAaHUS ISl ONpeIeTICHHUS TeHOTUIIAa 0COOH.

CuemsieHHOe HaclieoBaHuEe Tpu3HakoB. Pabora T. Moprana mo cCIEMJIeHHOMY
HaCJIeIOBaHUIO T'eHOB. HapylieHue clenienys TeHOB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHas TEOPUS HACIECTBEHHOCTH. [ eHeTHuYecKne KapThl.

['enetrka mosia. XpOMOCOMHOE ONpeesieHue 1ojia. AYyTOCOMBI M TOJIOBBbIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHu3Mmbl. HacrnenoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. Bupl H3MEHUMBOCTH : HEHACIIEICTBEHHAS U HAaclIeACTBEHHAas. Ponb cpenpl
B HEHACJEJICTBEHHOW W3MEHUYMBOCTHU. XapaKTepUCTHKAa MOIU(PUKAIMOHHON H3MEHYMBOCTH.
BapuanuonHslii psa ¥ BapuanuoHHas kpusasd. Hopma peakuun npusHaka. KosnuectBeHHble U
KaueCcTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAU(PUKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBeHHast, uiu reHOTUNMYECKAs, U3MEHUUBOCTh. KOMOMHATUBHAS M3MEHUNUBOCTD.
Meiio3 © mOMOBOM mpollecC — OCHOBA KOMOWMHATMBHOW HM3MEHYMBOCTH. MyTalMoHHAas
u3MeHunBocTh. Kitaccuduxamnuss MyTaumii: TeHHbIE, XpOMOCOMHBIE, reHOMHble. YactoTa U



NpUYHHBI MyTanuii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACJIEICTBEHHON
m3menunBocty H. M. BaBunosga.

BresinepHas HacIe1CTBEHHOCTh U U3BMEHUYMBOCTb.

I'enetuka uenoBeka. Kapuotunm uyenoBeka. OCHOBHbIE METOIbl T'€HETUKH YEJIOBEKA:
reHeaJornyecKuid, ONM3HEIOBbIN, IUTON€HETUYECKUH, OHMOXUMHUYECKHI, MOJEKYJISIPHO-
reHetnuecknii. COBpEMEHHOE OIpeeICHHe TEeHOTUIIAa: TIOJHOTCHOMHOE CEKBEHHPOBAHME,
TEeHOTUIIMPOBaHKUE, B TOM uucie ¢ nomombto [I[P-ananuza. HacnenctBenHble 3a0oneBaHUs
YeJOBeKa: TeHHbIe Ooie3Hd, OO0JIE3HM ¢  HACJIEACTBEHHOM  MPEapacioyiOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hn. ComaThueckwe W TeHepaTuBHbIE MyTalud. CTBOJOBBIE KIIETKHU.
[TpuHuMnBI 370pOBOrO 00pa3a KU3HU, TUATHOCTUKH, MPO(UIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOEe KOHCYJIbTHPOBAHME. 3HAYCHHE MEJUIIMHCKOM TEHETHKH B
MPEeIOTBPAICHUH U JICUSHUN TeHeTUYEeCKUX 3a00JIeBaHUI Ye0oBeKa.

JdeMoHCcTpanMu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabaumpl 1 cxeMbl: «K MOHOTHOPHIHOE CKpEIIMBAHHE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pACIICIUVIEHUS M €ro ULHUTOTeHETHYEeCKass OCHOBAa», «3aKOH YHUCTOTBI TaMET»,
«lurubpunnoe ckpemmBanue», «lluromornyeckre OCHOBBI AUTUOPUTHOTO CKPEIIMBAHUS»,
«Meiio3», «B3zanmoaeicTBre allieIbHBIX TE€HOBY, «I €HEeTHYEeCKUE KapThl PACTEHHH, >KUBOTHBIX
U 4YelioBeka», «['eHeTuka mojay», «3aKOHOMEPHOCTH HACJEIOBAHUS, CIETUIEHHOTO C IIOJIOMY,
«Kapuotunel uyenoBeka U KUBOTHBIX», «Bumpl wu3mMeHunBocti», «MoaudukamoHHas
U3MEHYNBOCThY», «HacienoBanue pesyc-gpakropa», «'eHeTnka rpymnm KpoBu», «MyTannoHHas
MU3MEHYHUBOCTD.

Ob6opynoBanue: Mojenu-anmaukanuu «MoHorubpuaHoe ckpeuBanuey, «Hemonnoe
JOMUHUpOBaHUEY», «uruOpuanoe ckpeumBanue», «llepekpécT XpoMOCOM», MHUKPOCKOI U
MuKkporpemnapat «J[po3odumay (Hopma, myTtanuu (popMbI KPBITLEB M OKPACKU TeJla), repoapuit
«I"0pOX OCEBHOI.

JlabopaTopHble N NpaKTHYEeCKHE PadoThI:

JlabopatopHas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO M TUTHOPHIHOTO
CKpelMBaHus Y Ap030( Il HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlaGopaTtopHast pa6ota Ne 6. «3ydenune mMonudukarmoHHOW W3MEHYMBOCTH, TTOCTPOCHUE
BapUaLlMOHHOIO psia U BAPUALMOHHON KPUBOW».

JlaGopaTopHast pabora No 7. «AHamu3 wMyTanmid y Apo30dHIbI Ha TOTOBBIX
MUKpOIIpernapaTaxy.

[TpakTiueckas padora Ne 2. «CocTaBlieHrEe U aHAIIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipoliecc. 3apoxJICHUE CeNeKINU U JoMecTukanud. Yuenne H. U.
BaBunoBa o 1eHTpax TPOUCXOKIACHHUS W MHOTO0Opas3usi KyJbTYpPHBIX pacTteHuil. LleHTps
MPOUCXOKJICHHS JTOMAILTHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHBIC METOJIbI CEJEeKIIMH. MacCOBBIM M WHAMBHAYAJbHBI OTOOPHI B CEJEKIIUU
pacteHuil u KUBOTHBIX. OLIEHKa 3KCTepbepa. bIU3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPHIUHT.
UYuctas nuHusg. CkpeumBaHHe YHUCTHIX JWHUKA. ['erepo3uc, wunum THOpUAHAs cuja.
HeponctBenHoe ckpemmBanue — ayTOpuauur. OrmanéHHas ruOpuausanus U e€ yCIexHu.
HckyccTBEeHHBI MyTareHe3 M MOJYyYEHHE MOJUILIONAOB. JOCTHXKEHUSI CeNEeKIMH pPAacCTeHUH,
YKUBOTHBIX U MUKPOOPTaHH3MOB.



buortexHonoruss kak oTpaciib MpPOU3BOACTBA. ['€HHas HWHXKEHepus. OTamlbl CO3JaHUS
pexomObunantHoii JIHK wu Tpancrennsix opranuszmoB. Kierounas wumxkenepus. Kiertounsle
KyJbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOILYKTUBHBIX
CEJIbCKOXO3AUCTBEHHBIX OPTraHU3MOB. DKOJOTHYECKHe M JThdeckue mpodmembl. 'MO —
reHeTUYEeCKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauu:

[Toptpetsl: H. U. Basuios, U. B. Muuypus, I'. /1. Kapnieuenko, M. @. liBaHOB.

Tabmunbl u cxembl: Kapta «LIeHTpBI MPOUCXOXKIEHUS M MHOr0OOpasusi KYJIbTYPHBIX
pactenuit», «Ilopoasl foMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OrnanéHHas
rubpunnzamus», «Pabotel akagemuka M. @. HWBanomay, «llomumnonmus», «OOBEKTHI
OouotexHonorun», «Kiaetounsle KyJabTyphl U KIOHMpOBaHUE», «KOHCTpyHpOBaHHME U TEpEHOC
TEHOB, XpPOMOCOM.

O6opyioBaHue: MYJISDKH TUIOAOB W KOPHEIJIONOB JUKHUX (OPM U KYJIBTYpHBIX COPTOB
pacteHuii, repobapuii «CenbCKOX039HCTBEHHbBIE PACTCHUSD.

JlaGopaTopHble 1 MpaKTUYecKue padoThbi:

Okckypenusa «OCHOBHBIE METOABI M JOCTH)KEHHS CEJIEKLIMM PACTEHMM M KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTaHIHIO, IUIEMEHHYI0 (DepMy, COPTOMCHBITATENbHBIM yYacTOK, B TEMJIMYHOE
X034HCTBO, TAOOPATOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBo/IoNOHHAs1 OMOJIOTHS.

[IpennocslIKM BO3HMKHOBEHHS DBOJIIOLMOHHONW TEOPHM. OBOJIOLHMOHHAS TEOpUS MU €€
MECTO B OMOJI0ruy. BiusHue 3BONIIOLIMOHHON TEOpUH HAa pa3BUTHE OMOJIOIMH U IPYTHX HayK.

CBunerenbctBa sBomouud. IlaneoHTOnOrmyeckne: mNOCIEIOBATEILHOCTD IOSIBICHHUS
BUJIOB B IAJIEOHTOJIOTUYECKOMN JIETONNCH, NepexoHble (opMbl. buoreorpadguueckue: cxoacTBo
U paznnuue GayH 1 (HIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOrHYeCKHe: CXOJCTBA M pa3nyusi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AHAJOTMYHbIe, pPYIAUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyJIApHO-OMOXUMHUYECKHUE: CXOACTBO MEXaHM3MOB HACIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH y BCEX OPraHU3MOB.

OpomonmonHass Tteopuss Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHUS JapBHHU3MA.
JIBwKyue Cuiabl ABOMIOUMM  BHIOB 10 JlapBUHY (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPAaHUYCHHOCTH PECYPCOB, HEOMpeneNEHHas W3MEHUMBOCTh, OOph0a 3a CyIIECTBOBAHHE,
€CTECTBEHHBINH 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ ocHOBHbBIE TTOJIOKEHUSI.

Muxkpoasomonys. [lomynsanus kak eJMHALA BUJA U DBOJIIOLIMH.

JBmxyume cuibl (GpakTopbl) SBOJIOLMHM BUIOB B MpHpoae. MyTallMOHHBIN Ipouecc u
KOMOWHATUBHAs W3MEHUYMBOCTH. [lomynsnuoHHble BOJHBI M Apeid renoB. Mzomsamus u
MUTPALAs.

EctectBennsiii otOop — Hampapisionmid ¢axtop 3Bomonud. PopMbl €CTECTBEHHOTO
otOopa.

[Iprcnoco6seHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bosonuu. [Iprumepsl npucnocodaeHui
y opraHu3mMoB. ApoMop¢03bl U UHO-aJalI TALUH.

Bun u BumooOpasoBanue. Kputepun Buga. OcHoOBHbIE (QOpPMBI BHI000pa30BaHUS:
reorpauieckoe, IKOJIOTHIYECKOE.



MaxkposBomonusi. Dopmbl 3BOJIOLUU: (prleTHYECKas, AUBEPreHTHas, KOHBEPreHTHas,
napayenbHas. HeoOpaTuMocTh SBOIOLIUN.

IIpoucxoxnenue OT  HECIHEUUAIM3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienyanu3anus. AfanTuBHas paguais.

JdeMoHcTpanuu:

[Toptpetsl: K. Jlunnen, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, . Mromep, A. H. CeBepuos.

Tabmumsl u  cxeMmbl: «Pa3BuTHe opraHuueckoro Mupa Ha 3emie», «3apoAblln
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbel OOprOBI 3a CyIIECTBOBAHHEY,
«EcTtecTBeHHBINl  0TOOP», «MHOTOOOpa3we COpPTOB pacTeHuid», «MHorooOpa3ue mOpPOL
JKUBOTHBIXY, «Tomynsiumy, «MyTtauuoHHas W3MEHYUBOCTDBY, «ApoMopdo3bD»,
«Mnnoananramuuy, «OO0mas aereHepaiusy, «/Bmwkynme cuibl sBomonuny, «Kapra-cxema
mapuipyta myremectsus Y. JlapBuna», «boppba 3a cymectBoBanue», «llpucnocobieHHOCTH
opranusmMoBy, «['eorpadgudeckoe Bua000pazoBaHuey, « IKOIOTHUECKOE BUI000pa30BAHUEY.

O6opynoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HA0OP MIIOA0B U
ceMsiH, KoJuteKiwsl «[IpumMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIedb «OCHOBHBIE
HaIpaBJICHUSI SBOJIIOLNIY», 00bEMHAsI MOJieNb «CTpOEHHUE TOJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra wmmupa, Koywiekius «DopMbI COXPaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTEHUN», MOAeNb anmuukanus «llepekpéct xpomMocom», BiIaKHbIE MpenapaThl
«Pa3Bute Hacekomoro», «Pa3Butme nsArymku», MukponpenapaT «lpozoduna» (HopMma,
MyTaluu (OPMBI KPBLIIHEB U OKPACKH TENA).

JlabopaTopHble U MpaKTH4YeCKHE PAdOTHI:

JlaboparopHuas padota Ne 1. «CpaBHeHHE BHI0B IO MOP(HOIOTHIECKOMY KPUTEPUION.

JlaGopatopHast pabdora Ne 2. «Omnmcanue mNpUCTIOCOOJIECHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBEeHNE M Pa3BUTHE KU3HU HA 3emuie.

JoHayuHble MpeJCTaBICHUS O 3apOXKJICHUHU XKU3HU. Hay4uHble THNOTE3bI BOSHUKHOBEHHS
KU3HU Ha 3emsie: aOHoreHe3 M MaHCIepMus. XUMHUYecKas 3BOIIONUSA. AOHMOTEHHBIM CHUHTE3
OpPTraHMYECKUX  BEIIECTB W3  HEOPTaHMYECKUX. IKCIEPUMEHTAIBHOE  MOJTBEPKIACHUE
XUMHUYECKOU 3Bomronuu. HadanpHbie 3Tanel Ouonoruyeckoil ssomtonuu. ['umoreza PHK-mupa.
®opmupoBaHre MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBbie KIIETKH U UX
HBOJIIOIUS. POPMUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButne kum3HM Ha 3emsie 1o 3paM U TnepuojaM. Karapxeil. Apxeickas u
npoTepo3oiickast 3pel. [lanmeo3oiickas 3pa W €€ TEpPHOIBl: KEMOPHUICKUH, OpPJOBHKCKHIA,
CUJTypUMCKUH, T€BOHCKUIN, KAMEHHOYTOJIbHBIM, IEPMCKHII.

Me3so3olickas 3pa 1 €€ Nepruobl: TPUACOBBIN, IOPCKUM, METIOBOM.

Kaitno3oiickas 3pa 1 €€ nepHuo/pl: MajaeoreHOBbI, HEOT€HOBbIN, aHTPOIIOTEHOBBIH.

XapaKkTepuCTHKa KJIMMaTa U TEOJIOTHYECKUX TMporeccoB. OCHOBHBIE 3Tallbl ABOJIIOIUU
pPaCTUTENLHOTO W >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u KUBOTHBIX. llosiBieHwme,
pacuBET ¥ BBIMUPAHUE TPYMIT XKUBBIX OPIraHU3MOB.

Cuctema OpraHduecKoro Mupa Kak orpaxxeHue 3Boionuu. OCHOBHBIE CHCTEMAaTHUYECKUE
CPYIIIbI OPTaHU3MOB.

OBOJIIOIMST  YeJIOBEKAa. AHTPOIOJOTUs Kak Hayka. Pa3Butue TmpeacTaBleHHl O
MPOUCXOXKJICHUH YeloBeKa. MeToibl u3yueHus aHTpororene3a. CxoAcTBa U pa3audus YyeJoBeKa
1 KUBOTHBIX. CHCTEeMaTHYECKOE MOJIOKEHHE YeTIOBEKA.



JBmwxyume cunbl  (pakTopsl) aHTpomoreHesa. HaciencTBeHHas W3MEHUMBOCTh U
ecTecTBeHHBIN 0TOOpP. OOIIeCTBEHHBII 00pa3 KU3HU, U3TOTOBICHUE OPYIHM TPyZa, MBIIUICHHE,
peusb.

OcCHOBHbBIE CTaJUU M BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONMUTEKH, UeEIOBEK yMeEbli,
Uenosek mnpsaMoxonamuii, YemoBek HeaHaeprTalbckuid, YenoBek pasymHbii. Haxoaku
MCKOIIAEMBIX OCTaTKOB, BPEMsI CYIIECTBOBaHUS, 00JAaCTh pacIpOCTPaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, Opyusl.

Yenoseueckue packl. OCHOBHBIC OONBIINME PACHL: €BPOINEOUIHAs (€Bpa3HWiicKas), HETpo-
aBcTpanmonaHas  (dKBaTOpUaibHas), MOHTOJOMJIHAS  (A3MAaTCKO-aMepUKaHCKas). UepTsl
MPUCTIOCOOIEHHOCTH TMPEACTABUTENICH YENOBEYECKUX pac K YCJIOBUAM CYLIECTBOBAHUS.
EnuncTBO uenoBeyeckux pac. Kputuka pacusma.

JdemMoncTpanum:

[Toptpetsi: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munep, I'. FOpu, Y. JdapsuH.

Tabauipsl u cxembl: «Bo3nukHoBeHue CollHEUHOM cUCTeMbI», «Pa3BuTHe OpraHu4eckoro
mupa», «PactutenpHas kieTtka», <«OKuBoTHas kieTka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cUcTeMa OpraHM4YecKoro mupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHUS
YyeJoBeKa M 4esIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJOTHYECKUX HaXOAOK
IIPEIKOB COBPEMEHHOIO 4YeoBeKa», «JlpeBHenmme moam», «lpeBHue moau», «llepsbie
COBPEMEHHBIE JIION», «HeaoBeuecKkue pacoh».

O6opynoBanue: Myispku — «[IpoucxoxaeHue demoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKaHTPOIa, HeaHJepTajblla, KPOMAHBOHIIA), CIEMKHA WM W300paKEeHHs] KaMEHHBIX OpyIui
MEepPBOOBITHOTO YeNIOBEKa (KaMHHU-YOMIEPHI, pyOmia, ckpedia), reOXpOHOJIOTrHYecKasi TaiuIa,
KoJuteKIHs «DOopMbI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U NpaKTUYEeCKUEe PadoThI:

[MpakTideckas padota Ne 1. «M3ydyeHre HCKOMAEMbIX OCTATKOB PACTEHHH U KUBOTHBIX B
KOJUIEKIIUSIX).

OKCcKypcus «IBOJIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WIIU
KpaeBeI4ecKuil My3eit).

Tema 3. Opranu3Mbl U OKpyKawuas cpeaa.

OKoJNOrusi Kak HaykKa. 3aJauyd W pas3felibl 3KOJIOTMU. MeToapl 3KOJOTMYECKHUX
UCCIIEIOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHusT ~ OPraHM3MOB:  BOJHAs,  HA3¢MHO-BO3MYIIHAs,  IOYBCHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonornyeckue (aktopel. Krnaccudpukamms sK0IOTHYECKUX (AKTOPOB: aOMOTHYECKHUE,
OMoTHYECKHUE U aHTpornoreHHsle. /lelicTBre sKonornueckux (pakTopoB Ha OPraHU3MBbI.

AbGunotnueckue  (QakTopbl:  CBET, TeMIlepaTypa, BIQKHOCTb.  POTONEpPUOIU3M.
[Ipucnocobnenus opraHu3MOB K JeHCTBHIO abuoTHYeCcKuX (hakTopoB. bruomornde ckue puTMBI.

buotnueckue  Qaktoppl. Bumasl OHMOTHYECKMX  B3aMMOJEWUCTBUN: KOHKYPEHIIUS,
XUIIHAYECTBO, CUMOMO3 1 ero GopMel. [lapazuTusm, Koomepanus, MyTyaan3M, KOMMEHCAITU3M
(KkBapTHpPAHCTBO, HaXJICOHUUYECTBO). AMEHCAIM3M, HEWUTpaau3M. 3HAUYeHHE OMOTHYECKUX
B3aUMO/ICHCTBUI JUTsl CYIIECTBOBAHUS OPraHU3MOB B IPHUPOIHBIX COOOIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKH NOMyassuuu. OCHOBHBIE MOKa3aTelnd MOMYJISIUU:
YUCJIIEHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, IPUPOCT, MuUrpanus. JlMHamuka
YUCJIEHHOCTH MOIMYJISLNU U €€ peryJisiiusi.

JdeMoHCTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, D. ['ekkens.



Tabauis! 1 cxeMsl: kapta «[Ipupoansie 30Hb1 3emnmn», «Cpepl OOMTaHUS OPraHU3MOBY,
«®Dortonepuoauzm», «llomymsamum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH IOMYJISAILMH
uHpy3opun-Typenpkny, «Ilumessie memnm.

JlabopaTopHble U NpaKTH4YeCKUE PA0OTHI:

JlaGopaTopHnast pabota Ne 3. «Mopdonorndeckue ocOOEHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOuTaHUN.

JlaGopatopHas pabota Ne 4. « BnustHue cBeTa Ha pocT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padora Ne 2. «Iloacuér mIOTHOCTH NOMYJISIIMM Pa3HbIX BUAOB PACTEHUID) .

Tema 4. CooOmiecTBa 1 IKOJIOTHYECKHE CHCTEMBI.

CooOmectBo  opraHu3smMoB —  OwomeHo3. CTpykTypel  OWOIIEHO3a:  BHJIOBas,
pOCTpaHCTBEHHAs, Tpodudeckas (nuiieBas). Bunsi-noMmuHanTsl. CB3U B OMOILIEHO3E.

Dxonoruyeckue cuctembl (9kocucteMsl). Ilonartue o0 skocucTeMe U OHOTreOlEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PpPEIyLICHTBHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNM 3KOCHCTEMBL: OuoMacca,
OPOAYKLUS. DKOJOIMYECKHE MUPAMUIBL TMPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTh, cCaMOperyJsiius, passurue. Cykieccus.

IIpuponHble 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 3KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOocHCTEMBI. buosornyeckoe u
XO03HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak (akTop ycTOWUMBOCTH dKOcHUCTeM. CoXpaHEHUE OMOJOTHYSCKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Omocdepe. I'panuiibl, coctaB U CTpykKTypa Ouocheps.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak TTOOATBHONW SKOCHCTEMBI.
JlnnaMuueckoe paBHOBECHE U 0OpaTHas CBsI3b B Omocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHUYECKHE LUKIIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHasbHOCTL Orochepbl. OCHOBHbIE OMOMBI CYIIIH.

UenoseyecTBo B Onochepe 3emiin. AHTPOIIOTCHHBIE U3MeHEeHUs B onocdepe. [ mobdanbpHbIe
9KOJIOTUYECKHUE TPOOIEMBI.

CocymiecTBoBaHH€e TpUPOIbI U YesioBeuyecTBa. CoxpaHeHne OnopazHo00pas3us Kak OCHOBA
ycroitunBocti Onochepsl. OCHOBa pallMOHAIBLHOTO YIIPABICHUS MPUPOJHBIME PECYpPCaMHU U UX
ucnoisib3oBanue. JlocTHKeHus: OMOJIOTUHU U OXpaHa MPUPO/IBL.

JeMoHCcTpauMu:

[loptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackuid.

Tabmunsl u cxemsl: «[lumesble nenn», «buoneHos: coctaB U cTpykTypa», «lIpupoaHsie
coobmiectBay, «llenmn nurtaHusy, «OKolormueckas nupamuia», «buocdepa u yenosex»,
«JKocucTeMa UIMPOKOJIMCTBEHHOTO Jiecay, «JKocucTeMa XBOilHOro iecay», «buoieHos
BostoéMay, «ArpoueHo3», «lIpuMepHble aHTPONOIEHHbIE BO3IEHCTBUS HA IPUPOLY»,
«BaxxHeime MCTOYHUKUA 3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX Bomy», «llouBa — BakHeias
cocrasisomas ouocheprr», «Daktopsl Aerpaganuu mousy, «I[lapHukoBelii 3P h ek, «DakTopbI
pPaZo0aKTUBHOTO 3arps3HeHus Ouocdeps», «O0mIas ctpykTypa ouocheps», «Pacnpocrpanenue
XKU3HU B Omocdeper», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepona B Ouochepey,
«KpyroBopot azora B Ipupoie».

Ob6opynoBanue: MoOJIeIb-alIUIKaUs «Tunuynsle OHMOIIEHO3bI», repOapuit
«PactutenbHple  cooOmecTBa», Komwiekuun — «buonenos», «Bpeaurenn — BaskHEHIIMX



CEJIbCKOXO3AMCTBEHHBIX KYJBTYp», TrepOapuu W KOJUIEKUMH pAacTeHUd U IKUBOTHBIX,
IPUHAIEKAIME K Pa3HbIM 3KOJIOTMYECKUM I'pyIIaM oaHoro Buaa, KpacHas kaura Poccuiickoit
®denepanun, N300paKEHUS OXPAHIEMbIX BUI0B PACTEHUN U KUBOTHBIX.
[UIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTHMM HA
HbA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHNA

Cornacio ®I'OC COO, ycTtaHaBiIMBaIOTCA TpPeOOBaHHUS K pe3ysibTaTaM OCBOCHUS
00y4aroImUMUCS IPOrpaMM CpelHero oOIiero oopa3oBaHus: JINYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JHMYHOCTHBIX pe3ylbTaTOB OCBOCHHS MpeaMeTa «BHONOTHs» BBIICICHBI
CIENyIOUIME COCTABISIIONIME: OCO3HAaHHME OOYyYaloNMMHUCS  POCCHICKOW  IpaskJIaHCKOM
UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOOIPEICIICHUIO,
HaJIMYMe MOTHBAIMM K OOyYEeHHIO OWOJIOTHH, IIeJICHANPABICHHOE pAa3BUTHE BHYTPEHHHX
yOeKIeHUIN JTUYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U MCTOPUYECKHUX TPAAULUN Pa3BUTHSA
OMOJIOTHYECKOT0 3HAHHWS, TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBAThHCS B
CBOCHl  JEATENIbHOCTH  I[EHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, MPHUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO O0pa30BaHUs, HAJIWYUE HSKOJOTMYECKOr0 MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIENTU U CTPOUTH KU3HEHHBIE TIIAHBI.

JIM9HOCTHBIE PE3yJbTATHl OCBOCHUS MpeaMeTa «bHOJIOTHS» TOCTUTAIOTCS B CIUHCTBE
y4eOHOM M BOCTIHTATEIHHOU AESITEILHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH M AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSITHIMH B
oOIIecTBe MpaBWJIaMH M HOPMaMH TOBEJCHHS MU CIOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHMS,
CaMOBOCIIUTAHUS U CAMOPA3BUTHS, Pa3BUTUS BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTHU3MA,
YBOKCHUSI K 3aKOHY M IMPABOTOPSAKY, YEIOBEKY TPyAa M CTapiieMy IOKOJICHHIO, B3aMMHOTO
yBaXKEHUs, OEpekKHOTO  OTHOUICHHWS K  KYJIbTYpHOMY  HACIEAMI0 U TPAIAUIHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae U OKPYKAIOILIEH cpelie.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS YUeOHOTO mpeaMeTa «Bbuomorus» MAOKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYyYalOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH
NO3UIMEH JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPUEHTAllMi, T[O3UTUBHBIX BHYTPEHHHX
yOeXJIeHUN, COOTBETCTBYIOIIMX TPAJAWIUOHHBIM IEHHOCTSIM pOCCHiIlcKOro oOriecTsa,
pacimpeHre KU3HEHHOTO ONBITA M OIBITA JIEATEIPHOCTH B MPOIECCE PeaM3allid OCHOBHBIX
HAIPaBJICHUH BOCTIUTATEIHLHON JAESTEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHMS

chOpMHPOBAaHHOCTh TPAKIAHCKON TMO3UIMK  OOYy4alomlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHUCKOTO OOIIEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB H OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATEIHHOCTH TPU CO3JaHUU YUCOHBIX MPOCKTOB,
pelIeHnr yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAETATh COOCTBEHHYIO TMO3HWIMIO 110 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOU KU3HU U OOBIICHSTH €€,



yMEHHE  YYUTbIBaTh B  CBOMUX  JICHCTBHSIX  HEOOXOIUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIOACH C pa3HBIMU yOCKICHUSAMH, KYJIbTYPHBIMH IEHHOCTSAMU U COLIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS Y4YEeOHBIX,
MO3HABATENIbHBIX M HCCJIENOBATENIbCKUX 3a]lad, YBaXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYKJICHUN CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHO! U BOJOHTEPCKOM IEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

c(hopMHPOBAaHHOCTH POCCHUICKOM IpakIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojly, 4yBCTBa OTBETCTBEHHOCTU mepen PoauHO#N, ropaocTH 3a CBOM Kpail, CBOIO
PonuHy, CBOM S3BIK U KYJIBTYPY, IPOLUIOE U HACTOALLEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K MPHUPOJAHOMY HACIEOUI0O U TaMSATHUKAM MPUPOIDI,
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHHWBAaTh BKJIAJ POCCUMCKHX YUY€HBIX B CTAHOBJICHHE U pa3BHUTHE
0MO0JI0TUY, TOHUMAaHUS 3HaYeHUs OMOJIOTUHU B TIO3HAHUM 3aKOHOB ITPUPO/IbI, B dKU3HU YEJIOBEKA U
COBPEMEHHOTI'0 O0ILECTBA;

uzeitHas yoex 1IEHHOCTh, TOTOBHOCTD K CIIY>KEHUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JIyXOBHBIX LIECHHOCTEN POCCUHCKOr0 Hapo/a;

c(hOpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHYECKOIO MOBEICHUS,;

CIIOCOOHOCTH OLIEHMBATh CUTYallMIO U MPUHMMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHE YCTOMYUBOIO OYIyILIETO;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM PpOAWUTENSM, CO3JAaHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEH CEMEHHON KU3HU B COOTBETCTBUHU C TPAJAULIUSIMHU HAPOJOB
Poccuu;

4) 3¢cTeTH4eCKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHHE SMOILIMOHAIBHOIO BO3ACHCTBUS KUBOM MPUPOJIbI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE MPOSBISAThH
KauecTBa TBOPUECKOMN TUYHOCTH;

5) ¢usnueckoro BocnuTaHUs, (POPMHPOBAHUS  KYJIbTYPbl 3A0POBbA W
IMOLHOHAJIBHOIO 0JIAr IOy M

MOHUMAaHKME W peau3alus 3J0pOBOro U 0e30MacHOro 0oopasza >KU3HU (30pOBOE MUTAHUE,
coOrofieHre TUTHEHNYEeCKUX MPaBUi U HOPM, COAIaHCUPOBAHHBIN PEKUM 3aHATHA M OTABIXA,
perynsipHasi ¢u3Myeckas aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOLICHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

NOHMMAaHHE LEHHOCTH TMpPaBWJI HWHIUBUAYAJIbHOIO U KOJUIEKTUBHOTO O€30MacHOro
IIOBE/ICHUS B CUTYalLIMUSIX, YTPOXKAIOIIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHME TOCJIEJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YyMOTpeOIeHUS alKOroJid,
HapKOTHUKOB, KYPEHHUS);

6) Tpya10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYIOI00HE;



FOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLMAIbHON HAIPaBICHHOCTH,
CHOCOOHOCTh ~ MHMLIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBINOJIHATH — TaKylo
JeSITeNIbHOCTD;

UHTEpEC K PasinyHbIM cdepam mpodeccHoHaNTbHON eATeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIHN BBIOOP OyayIiel mpodeccuu U peanr30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPAa30BaHMIO HA MPOTSKEHUU BCEH
KU3HH,

7) IKOJIOTHYECKOT0 BOCIIUTAHUSA:

HKOJIOTHYECKH I1eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY JKH3HH Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBAHMS,

MOBBIIICHHE YPOBHS 3KOJOTMYECKOW KYJIBTYpbl: MPUOOPETEHHE OIbITa IJIaHHUPOBAHHUS
MOCTYIKOB M OLIEHKHU WX BO3MOXKHBIX ITOCJEACTBUHN JJIsi OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHE III00ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOIeM U Iy TeH UX PEIeHHUS;

CIOCOOHOCTH UCIOJIb30BaTh MPUOOpPETaeMble IPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIIeHUH NPoOJeM, CBS3aHHBIX C PALMOHAJIBHBIM IMPUPOAOIOJIB30BaHUEM (COOI0/IeHNE
IIPaBWJI TIOBEJIEHUs B NPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OnoChephl);

AKTUBHOE HENPUATUE ACUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOLIEW NPUPOJHOW Cpene,
yMEHHE MPOrHO3MPOBATh HEOJIAronpusATHbIE SKOJIOTHYECKHE IMOCIEACTBUS MPeIIPUHUMAEMBbIX
JIEMCTBAN U NPEOTBPAILATD UX;

HaJU4M€ Pa3BUTOTO JKOJOTMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOW KyJIbTYpbI, OIBITA
JESTEIbBHOCTH  3KOJIOTMUYECKON  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
NI03HABATEJIbHOM, KOMMYHHMKAaTMBHOW M COLMAJbHOM IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON AESITETbHOCTH SKOJIOTMUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(hOpMHpPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOM NPAKTUKH, OCHOBAaHHOIO Ha JHajJore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM U YMTATEILCKOMN KYJIbTYpPbl KaK CPEJCTBA B3aUMOJECHCTBHS
MEX Ty JIO/IbMHU M ITO3HAHUS MUDA;

MOHUMaHHe crnelMpUKr OMOJOTUM KaK HayKH, OCO3HaHHS €€ poiu B (HOpMUPOBaAHUU
palMOHAIIBHOIO HAYYHOTO MBIIUICHHUS, CO3IaHUH 1[JIOCTHOTO MpECTaBICHUS 00 OKPYKAIOIIEM
MUpEe KaK O €IMHCTBE TMPHUPOJbI, 4YeJlOoBeKa U OOIecTBa, B MO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEHN U pEeIIEHNUU IPOOJIEM COXPaHEHUSI IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUIsi COBPEMEHHOM ITMBHIIM3AIMH: 00ecredeHUs
HOBOI'O YpOBHSI Pa3BUTHSI MEIUIMHBI, CO3/IaHHE NMEPCHEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXOJA M3 IN100aTbHBIX
9KOJIOTHYECKUX MPpo0sieM U o0ecrieueHts nepexoja K yCTOWYMBOMY Pa3BUTHIO, PALIIOHATILHOMY
UCTOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJOTUYECKUX 3HAHMM B EJAX MOBBIIICHUsS OO0IIeH
KYJbTYpBl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTu (HYHKIMOHAIBHOM
IPaMOTHOCTH O0yyaroumxcs, GopMUPyEeMOi pU U3yYeHUH OUOJIOTUH;

NOHMMAHHE CYIIHOCTH METOJIOB TO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS IS aHalIM3a M OOBSCHEHHs SBICHUHN
OKPYXAIOILIET0 MHpa W MPOUCXOIAUIMX B HEM HM3MEHEHMH, yYMEHHE JielaTh OOOCHOBaHHBIE



3aKJIIOYCHUSA Ha OCHOBC HAYYHBIX q)aKTOB U HMCIOINUXCA MAHHBIX C M[CJIbIO IMOJIYUCHHA
AOCTOBCPHBIX BHIBOJAOB,

CIOCOOHOCTh CaMOCTOSITEJIHO HKCIIOJb30BaTh OWOJOrMYECKHE 3HAHHS JUIS PELICHUS
npo0JIeM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE HEHHOCTH HAYYHOW MESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO M
HCCIIEAOBATEIBCKYIO ACATEIBHOCTh HHAUBUAYAJIBHO U B TPYIIIE;

TFOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPA30BAHHIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHUU [0 OMOJOrMH B COOTBETCTBUM C KA3HEHHBIMH
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ysbTaThl OCBOEHUS ydyeOHOro mnpeamMera «bHoJIOTHsS» BKIIOYAIOT:
3HaYMMble Ui (HOPMHUPOBAHHMS MHPOBO33PEHUS OOYYalOMMXCS  MEKIUCIUIIMHAPHbIE
(MeXImpeIMeTHbIe) OOIeHaYYHbIE IOHATHS, OTpaXKaroliye 1eJOCTHOCTh HaAyYHOW KapTUHBI MUpa
U crenuduKy MEeTO0B IMO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, HAy4yHbIH (aKkT, MPUHLHUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCJEOBaHME, HAOIOJIEHUE, U3MEpPEHUE, SKCIEPUMEHT U JIPYIUX), YHUBEpCaJIbHBIE
yueOHble JIeHCTBUs (ITO3HABATENIbHbIE, KOMMYHHKATHBHbIE, PETYJIATHUBHbBIE), OOecIeunBalore
(dopmHpoBaHHE (PYHKIIMOHAJIBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIETEHLUH OO0y4Yaroluxcs,
CIOCOOHOCTh o0yyJaromumxcs UCII0JIb30BaTh OCBOCHHbBIE MEXIMCLUUIIJIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS M YHUBEpCaJbHble yudeOHble ACWCTBUS B IO3HABATENbHON U
COLMAJIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ysibTaThl OCBOCHMsI HPOrpaMMbl CpeAHero oOmiero oOpa3oBaHUS
JOJKHBI OTpaXkaTh:

OBJ1ajleHNe YHHBEPCAIBLHBIMU Y4eOHBIMH MO3HABATEIbHBIMH /1€HICTBUAIMM::

1) 6a3oBbIe JIOTHYECKHE eHCTBHUS:

CaMOCTOATENILHO (OPMYJIHPOBATh U AKTyaJIM3UPOBaTh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN TPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHau3a,
CUHTE3a, CpaBHEHMs, KiacCU(pUKALMM, OOOOIIEHHs), PACKpPbhIBaTh CMBICT OHOJOIHMUYECKUX
TOHATHH (BBIICISATh UX XapaKTepHbIE PU3HAKH, YCTAHABIMBATE CBSI3U C JPYTHMH MOHATHSIMH);

ONpesessATh LEeNU JACSITeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH MX JIOCTUIKEHUS,
COOTHOCHTB PE3yJIbTaThl IEATEIbHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHATUS A OObACHEHUS (AaKTOB W SBICHHH KUBOM
IPUPOIbI;

CTPOUTHb JIOTUYECKHUE pacCyX JeHUA (MHAYKTUBHbIE, IEAyKTUBHBIE, 110 AaHAJIOTUH),
BBISBJIATH 3aKOHOMEPHOCTH U NPOTUBOPEUUs B PACCMATPUBAEMBIX SBICHMSX, (OPMYIMPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

OPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA /s MPEJICTABICHUS CYILECTBEHHBIX CBS3eH U
OTHOIICHUW B M3yYaeMBIX OHMOJIOTHYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIN3a UMEIOIIMXCSl MAaTepUaIbHbIX
U HeEMaTepuajbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3yJbTATOB IIEJISM,
OLICHUBATh PUCKH MOCIEICTBUM EATEIBHOCTH;



KOOP/JMHUPOBaTh W BBINOJHATE pPa0OTy B YCIOBHSX pEaTbHOTO, BHUPTYyaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbI€e UCCJIE0BATEILCKHE e CTBHS:

BJa/IeTh HaBbIKAMHU Yy4eOHO-HCCIEIOBATENLCKOW U MPOSKTHOM JEeSTENIbHOCTH, HaBBIKAMU
paspemenus npooiIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY IOMCKY METOIOB
pelIeHUs MPAKTUIECKUX 3374, TPUMEHEHUIO Pa3IMYHbIX METOJ0B TTO3HAHMUS;

UCTIOJIb30BaTh PA3IMYHBbIE BHUJABI JEATCIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPeOOPa30BaHUI0 M MPUMEHEHHIO B Y4EOHBIX CHTYyaIUsX, B TOM YHCIE MpPHU
CO3/1aHUH Y4E€OHBIX M COLUAIBHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH
MOHITUAMU U METOJAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJa4M B OOpa30BATEIILHOW ICSATEIHHOCTH M
YKU3HEHHBIX CUTYaIIHSIX;

BBISIBIIATh TIPUYUHHO-CIICJICTBCHHBIC CBSA3M W aKTyaIM3HpPOBATh 3aJlady, BBIJBHTATh
rUnoTe’y e€ peleHus, HAaXOAWUTh apryMEeHTHI IS JIOKa3aTesbCcTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PELICHHUS

aHAJM3UPOBATh TOJYYEHHBIE B XOJE pEHICHHs 3aJaydl pPe3yNbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OI[EHKY HOBBIM CUTYaIlHsIM, OLICHUBAThH MIPUOOPETE HHBIH OTIBIT;

OCYIIECTBIISAITh IIEJICHATPABICHHBIN MOUCK IMEPeHOCa CPEJCTB M CIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMeTh TNEPEHOCUTh 3HAHWSA B TO3HABATENBHYID M  MPAaKTHUECKYI0  00JIacTH
KU3HEEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBbIE HJEU, Mpeajararb OpUTMHAJbHBIE MOIXOAbl U pELICHUS, CTaBHUTH
npoOJIeMbl U 33a]]a49H, IOMYCKAIOIIHME aJIbTepHATHBHBIC PEIICHUS.

3) pa6ora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3TMYHBIX MCTOYHMKAX HH(pOpMammu (TekcTe ydeOHOTro mocodus,
HAYYHO-TIOMYJISAPHON JMTEepaType, OMOIOTHYECKUX CIOBAPSAX M CIIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax JaHHBIX, B HHTEpHETE), aHATU3UPOBATh HHGOPMAIMIO PAJNMMYHBIX BUJIOB U (HopMm
MPE/ICTaBICHUS, KPUTUYECKU OLICHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHITHh pa3ziINMyHble METOAbl NpU TIOUCKE M OTOOpe
OHMoI0rNYecKoi nH(pOpMAIMK, HEOOXOAMMOH JIJIsl BBITOJIHCHHSI YISOHBIX 3a/1a4;

nproOpeTaTh OMBIT HMCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOT'O MCTIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJbHYIO (opMy TMpeacTaBiIeHUs OUOIOTHMYECKOU
uH(popmanuu (CXxeMbl, rpadUuKy, TuarpaMmsl, TaOIUIbI, PUCYHKHU U JIPYTO€);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KA4eCTBE CpeACTBa MNpH paboTe C OMOIOTHYEeCKOM
uH(popMalyen: TPUMEHITh XUMUYecKue, PU3NYECKUe U MaTeMaTH4eCKHe 3HAKU U CHUMBOJIBI,
dbopmyinbl, abOpeBUATYpy, HOMEHKJIATYpY, HCIOIL30BaTh W TPEOOPa30BLIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISAHOCTH,

BJIQJICTh HAaBBIKAMHU pACIIO3HABAHUS U 3alIUTBl WHGOpManuu, WHHOPMAIHOHHON
6€301acHOCTH JTMYHOCTH.

OBnajieHHe YHHBePCAJIbHBIMH KOMMYHUKATUBHBIMH €l CTBUSIMM:

1) o6meHue:



OCYUIECTBIISATh KOMMYHHUKAIIMHM BO BCeX c(epax >KM3HH, aKTUBHO YYacCTBOBATh B JIMAJIOTe
WIN JUCKYCCHM TIO CYHIECTBY 0OCY)XKIaeMoW TeMbl (YMEHHE 3aJ[aBaTh BOIPOCHI, BBHICKAa3bIBAThH
CY)KJICHUs OTHOCHUTEIBHO BBIIOJHEHUS IIpEAJaraéMoi 3aJadd, YYUTBIBATb HHTEPECHl U
COTrJIaCOBAHHOCTb MO3ULUI APYTUX YYACTHUKOB AMAJIOTa WU TUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBA OOLICHMs, NOHMMAaTh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHMSI KOHQIIMKTHBIX CUTyalllil, yMETh CMAr4aTh KOH(QIUKTHI U
BECTH NEPETOBOPBL;

BJIaJIETh PA3IUYHBIMU CIOCOOaMU OOIICHMS] W B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIOJIEH, MPOSBIATh yBaXUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(opMyIMpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOUKY 3pPEHMS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHONM M MHAMBUIYalIbHON paboThl mpU
peneHn OMoJ0ornYeckoi mpoosieMbl, 000CHOBBIBATE HEOOXOAMMOCTh MPUMEHEHHUS I'PYIIOBBIX
¢dbopM B3aMMOICHCTBHS ITPU PELLICHUH yueOHO 3a1auu;

BBIOMpATh TEMaTUKy U METOJbl COBMECTHBIX NEMCTBUH C YyYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaX10r0 4eHa KOJIJIEKTHBA;

IIPUHMMATh LEJIM COBMECTHOW JESITEIBHOCTH, OpPraHU30BBIBATD M KOOPAMHHUPOBATH
JEUCTBUA MO €€ JOCTHKCHHUIO: COCTAaBIIATh IUIAH JEMCTBUH, PACHPEACNATh POIU C YYETOM
MHEHHMH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa U Ka)KJOT0 YYaCTHUKA KOMaH/bl B OOIIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaIaratb HOBBIE IPOEKTHI, OLCHUBATh MJCU C MO3MLHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUYUMOCTH;

OCYHIECTBIIAITh MO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B pa3IM4YHBIX CHUTyalMsX,
IPOSIBIIATH TBOPUYECTBO M BOOOpAKEHHE, OBITh MHUIIMATUBHBIM.

OByajeHne yHHBepPCAJIbLHBIMH PeryJIsiTHBHBIMH JeHCTBUSIMH:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS JUIS BBIABICHHUS NpPOOJIEeM M UX peIIeHus B
KU3HEHHBIX U YYEOHBIX CUTyaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU LIEJIEBBIC U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKax MO OTHOLICHHWIO K )XUBOW NPUPOAE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYXKAIOIIHX;

CaMOCTOATEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (opMyIHpOBaTH COOCTBEHHBIC 3aJaud B O0pa30BaTEIBHON JCATEIHHOCTH W
JKU3HEHHBIX CUTYalMSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PelleHus MpoOIeMbl C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsM;

pacHMpsATh paMKH y4eOHOT0 peIMeTa HA OCHOBE JIMUHBIX NPEANOYTEHUH;

JieN1aTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTH (POPMUPOBAHMIO U TIPOSIBIICHUIO IIMPOKON SPYAUIIUN B Pa3HBIX 00IaCTIX
3HaHMM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb:



JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCHTb KOPPEKTHUBBI B JAESITEIBbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/IeTh HaBbIKAMU MO3HABATEJIbHON pedIEeKCUU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUIA
¥ MBICJIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOJIB30BATh MPUEMBI pedIeKCHH
JUIS OIICHKU CUTYaIlMH, BBIOOpA BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKHU M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U apTryMEHTBI JPYTUX IPU aHAJIU3€ PE3YyJIbTAaTOB JIESATEIbHOCTH;

3) npuHsATHE CeOs M APYrUX:

NpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apIYMEHTHI APYTUX [IPU aHAJIM3€ PE3yIbTaTOB AEATEIbHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MU C MO3UIMH JIPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHbIE pe3yabTaThl ocBoeHUs nporpammbl COO no Ouosorun Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienuduueckue s yueOHoro npeamMeta «buonorus» HayudHble 3HaAHUS, YMEHHS U
CrocoObl JIeWCTBUH 10 OCBOEHHUIO, HUHTEPIPETAllMd M MpeoOpa30oBaHMIO 3HAHUM, BHUIbI
JeSITeIbHOCTH 110 TOJTYYEHHIO HOBOTO 3HAHMSA U NMPHUMEHEHUIO 3HAaHUN B Pa3MYHbIX Y4eOHBIX
CUTyallMsIX, a TaKkKe B pEaJbHBIX J>KM3HEHHBIX CHUTyalUsX, CBS3aHHbIX C Ouosoruei. B
nporpamMMe MpeIMeTHbIE Pe3yIbTaThl MPEACTABICHBI 110 T0/1aM 00Y4YEHHS.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJKHBI OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUI O MeCTe W POJM OUOJIOTMU B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosiornu, pyHKIMOHATIBHOM IPAMOTHOCTH YeJIOBEKA JUIs PELCHMs] dKU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJEp)KaHUE OMOIOTMYECKMX TEPMHHOB U MOHSATHIHA: )KU3Hb, KJIETKA,
OpranmsM, MeTabonau3M (0OOMEH BemeCTB M NpPEeBpallleHHe JSHEepruM), TOMEeocTas
(camoperyisiuysi), ypOBHEBas  OpraHM3allMsl JKMBBIX CHCTEM, CaMOBOCIIPOW3BE/ICHUE
(penpoayK1iusi), HacIeACTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHE;

yMEHHE Hu3Jaratb OWOJIOTMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MyTalMOHHAs,
[IEHTpaJIbHasl J0rMa MOJEKYJsApHOM Ouosorum), 3akonsl (I. Menpens, T. Moprana, H. W.
BasuioBa) u yueHus (0 meHTpax MHOT000pasusl ¥ MPOUCXOXKICHUS KYJIbTypHBIX pactennii H. 1.
Basuiiosa), onpenensaTb rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAY4YHOI'O MO3HAHUs B OMOJOrMU: HAONIOJICHWE U OINMCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB M SBICHUH, OpraHu3alus M IPOBEJACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEAyEMBbIMU
BEJIMYMHAMU, OOBSICHEHHE IOJIyYEHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHSATHUH,
TEOpPUH U 3aKOHOB, YMEHHE JI€TaTh BBIBObI HA OCHOBAHUU IIOJyUYE€HHBIX PE3yJIbTATOB;

YMEHHUE BBIIEATh CYHIECTBEHHbIE MPHU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpAILEHUs] 3HEPruu B KJETKe, (POTOCHHTE3a, MIACTUYECKOIO M 3HEPreTHuecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIUIOAOTBOPEHUS, PA3MHOXKECHUS, UHIUBUAYAIbHOIO pPa3BUTHS
opraHu3ma (OHTOTEHE3);



yMEHHE MPUMEHSTh MOJyUYEHHbIE 3HaHUS A OObSICHEHMsI OMOJIOrMYECKUX MPOLIECCOB U
SIBIICHUH, JJIs1 IPUHATHSA NIPAKTUYECKUX PEIICHHUI B IIOBCEAHEBHOM XKU3HU C LIEIbI0 00eCIeUeHHs
0€30IaCHOCTH CBOETO 3[0POBbsS M 3JI0POBb OKPYKAIOWIMX JIOJEH, COOMIOIEHUsT HOPM
IPaMOTHOI'O IMOBEACHHUS B OKpYy)Karolled MNPUPOAHON Cpene, NOHMMaHHE HEOOXOIUMOCTH
UCIOJIb30BAaHUS JOCTHKEHUH COBPEMEHHON OMOJOrMM M OMOTEXHOJIOTHH s palOHAJIBHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE pelaTh 3JEMEHTapHble TE€HETHYECKHE 3aJjaud Ha MOHO- W JUrHOpuUIHOe
CKpelLIMBaHHe, CLEIIEHHOE HACJIEJ0BAaHNE, COCTABISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBAaHUS
JUIS IIpEeACKA3aHus HacJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE M IpaKTUYecKue paloThl, coONM0OIaTh MpaBHia HMpU
paboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000pyI0OBAHUEM;

YMEHHE KPUTUYECKU OLEHHMBAaTh M HHTEPIPETUPOBATh MH(POPMAIUI0 OHOJIOIMYECKOro
CoJiep)KaHMs, BKJIIOYAIOIIYI0 IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM MH(OpMAILK, HAyYHO-TIOMYJIAPHBIE MaTepUasbl), STHYECKHUE aCIEeKThl COBPEMEHHBIX
HCCJIeIOBaHMI B OMOJIOTHY, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBbIE ITMCbMEHHBIE U YCTHbIE COOOIIEHUs, 0000mas
Ouosiornyeckyro HMHQOpPMAIMI0 M3 HECKOJbKHMX HCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
NOHATHIHBIN anmapat OHOJIOTHH.

[IpenmeTtHble pe3yabTaThl OCBOEHUs ydeOHoro mnpeamera «buosorus» ¢ 11 knacce
JOJKHBI OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUM O MecTe W POJNM OMOJOTHH B CHCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
Hay4YHOT'O MHUPOBO33PEHUS, O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosiornu, pyHKIMOHAIBHOM IPAMOTHOCTH YEJIOBEKA JUIs PELLECHMs] )KMU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COICP)KaHNe OMOJIOTHYECKUX TEPMUHOB U TIOHSATUIA: BUJ, TIOIYJISALUS,
reHo(OH, DBOJIOIMS, JBWKYIIHE CHJIBI ((PakTOpbl) DBOJIOIUH, MPUCTIOCOOICHHOCTD
OpPTaHM3MOB, BHJI000pa30BaHUE, OKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, pe/IyLIeHTHI, LI MUTaHUs, SKOJIOTHYECKas Mupamuia, OuoreoreHos, onocoepa;

yMEHHE u3Jarath OHoOJOrM4yeckue Tteopuu (dBosonMoHHass Teopuss Y. JlapBuHa,
CHUHTETHUYECKAs TEOPHsI IBOJIIOLIMH ), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apoblieBoro cxoacrsa K. M.
bapa, yepenoBanus rnaBHBIX HampasiaeHud u nyterd sBosrouuu A. H. CeBepuosa, yuyeHus o
6uocdepe B. 1. Bepraackoro), onpeaensTe IpaHULIbI UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMH HAY4YHOI'O MO3HAHUs B OMOJIOTMU: HAONIOJICHUE U OIUCAHHE
KUBBIX CHCTEM, TIPOLIECCOB U SBICHUN, OpraHU3alMs W MPOBEACHHE OHOIOTMYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEAyEMBbIMU
BEJIMYMHAMU, OOBSACHEHHME IOJIyYEHHBIX pE3YyJbTaTOB, MCIIOJIb30BAHHBIX HAyYHBIX IOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€TIaTh BBIBOJbI HA OCHOBAaHUU IOJyYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE NMPU3HAKU CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJISAUUN, TNPOJYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOTEOIEHO30B U HKOCHCTEM,
OCOOEHHOCTH  IPOLIECCOB:  HACIEACTBEHHOHM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUI000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPraHU3MOB, JCUCTBHUS KOJIOTMUECKUX (DAaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEUIECTB U NIOTOKA SHEPTUH B DKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOTN€OXMMHUYECKHMX ILHMKIOB B
ouocpepe;

yMEHHE MPUMEHSTh MOJYyYEHHbIE 3HAHUS AJIs OOBSCHEHUS OMOJIOTMYECKUX IPOLECCOB U
SIBIICHUH, JJI1 IPUHATHS NPAKTUYECKUX PEICHHUI B IOBCEAHEBHOM XKU3HU C LEIbI0 00eCeueHHs



0€30IaCHOCTH CBOETO 3[0pPOBbS M 3JI0POBbS OKPYKAIOIMX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJICHHS B OKpPYXKAIOIIEH NPUPONHONW cpeae, MOHUMaHHE HEOOXOIUMOCTH
HCIIOJIb30BAaHNUsA JOCTUKEHUN COBPEMEHHOU ouosorun UL pPalOHAIILHOTO
IPUPO/IONOIB30BaAHUS;

YMEHHE pellaTh IEMEHTapHble OMOJIOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IMEpeHoca
BELIECTB U SHEPIUH B 3KOCHCTEMAX (LMY MUTAHUS);

YMEHHUE BBINOJIHATH JIAOOpATOpHBIE U IMpaKTU4Yeckue paboThl, cOOMIONaTh MpaBUiIA IMPH
pabote ¢ yueOHbIM U J1a00PaTOPHBIM 000PYOBAHHUEM;

YMEHHE KPUTHUYECKU OIEHHMBATh M HHTEPIPETUPOBATh HH(POPMAIMIO OHOJIOrMYECKOro
COJICpKaHMs, BKIIOYAIOIIYI0 IICEBJOHAyUYHBbIE 3HAHMSA W3 PA3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOoil HMH(pOpMaINK, HAay4YHO-TIOMYJSIPHBIE MaTepHalbl), paccMaTpUBaTh IJI00ATbHbIE
9KOJIOTHYECKHE NMPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3ULUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBbIE IIMCbMEHHBIE M YCTHBIE COOOLIeHHs, 0000mmas
OMOJIOrMYECKYI0 HHPOPMALMI0O U3 HECKOJBKUX HMCTOYHHKOB, TI'PaMOTHO HCIOJb30BaTh
HNOHATHIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBO yacos JIeKTPOHHbIE
HauMeHOBaHHe pa3/iesioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IlpakTHuyeckue
NPOrpamMMbI Bcero o0pa3oBaTtesbHbIE
padoThI padoTsI
pecypchl
bu6motexa [IOK
1 bronorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
bubmumotexa [JOK
2 JKuBBIE CHCTEMBI U UX OpTaHU3AIIHS 1 1 https://m.edsoo.ru/7f41c292
bubmunorexa LIOK
X i 1
3 MMUYECKUN COCTaB M CTPOEHUE KIIETKH 8 https://m.eds00.ru/7f41c292
4 KuznenesareabHOCTh KISTK 6 1 bubmoreia LIOK
N3H ATCIIBHOCTDH TKHA
ACHTE 1 https://m.edsoo.ru/7f41c292
5 Pa3mHoXeHre U MHAMBUIyaJIbHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencteseHHOCTE M MU3MEHUYNBOCTD 8 15 bu6morexa [IOK
OPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuust opranu3mMoB. OCHOBBI 3 1 bubnuoreka [IOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmumorexa [JOK
8 P 1
C3CPBIHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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11 KITACC

KoamuecTBo yacos DJICKTPOHHBbIE
HaumMeHoBaHuUe pa3iesioB U TeEM (undposbie)
Ne i/ KonTtpoabnsbie | IlpakTtnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
bub6nmmoreka [IOK
1 9 1 1
IBOTIONKONHAS GHOTOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnnorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpYsKarolas cpeaa 5 1 Brbmaorexa LIOK
P 24 Tt epen https://m.edsoo.ru/7f41cc74
buo6 OK
4 Coo01iecTBa U DKOJIOTHYECKUE CUCTEMBI 9 1 hgpi?;:;;ﬁ;im 17§41cc74
5 p ) bubmuorexa [IOK
C3EPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 3 2.5

[TPOI'PAMME
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