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Conep:xxanne padoueit nporpaMmsl

1. TlosicHuTenbHAs 3aMucKa.
2. ConeprkaHue ydeOHOTO TpeaMeETa (10 200am obyyeHus).
3. [lrarupyembie 00pa3oBaTebHBIC PE3YIIBTATHI:

— JIMyHOCTHBIE pe3yIbTaThl;
— MeramnpenMeTHble pe3ylbTaThl,
— IlpenmeTHsble pe3ynbTaThl (10 c00am 06yueHUs).

4. TemaTuyeckoe/nmOypouHOEe IJIaHMPOBAHUE Y4EOHOTO MpeIMeTa C ONpe/IeIEeHHEM OCHOBHBIX BUJIOB
y4eOHOH eATeNbHOCTH, AEKTPOHHBIX (IIM(POBHIX) 00pa30BaTEIbHBIX PECYPCOB, BHIOB B (PopMm
KOHTpOJIS, ¢ YKa3aHMEM KOJIMUYECTBAa 4YacOB, OTBOAMMBIX Ha OCBOEHHE Ka)XJOW TEMbI, pasjeia
(asnaemces npunoscenuem k paboueii npocpamme, ymeepuHcoaemcs omoenbHbiM J10KATbHbIM AKIMOM
MAOY «COLLI Ne 9»).

Tpunoscenue k 0ocHoOBHOU 0OpPA306amMeNbHOU NPocpamme cpedrnezo obuezo obpazosarus MAOY « COLL Ne 9»
Pabouas npoepamma yuedbnozo npeomema «buonozus. bazosuwiii yposens (1 uac)», 10-11 kaacc



IHOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke mMporpamMMbl TO OHOJOTHUM TEOPETHUUYECKYID OCHOBY [UIsl OIpeaeNeHHs
MOIX0M0B K (OPMHUPOBAHMIO conepKaHWs YydyeOHoro mpenmera «buonmorus» cocraBuiIH:
koHuenrtyanpHbie monoxeHuss DPIOC COO o B3auMOOOYCIOBIICHHOCTH II€JI€H, COACpIKaHUSA,
pe3ynbTaToB 00yueHHsI U TpeOOBAHUN K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, ITOJIOKEHUS 00 00IIHMX
[EeNAX W TIPUHIMIAX, XapaKTePHU3YIONIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIIHETO OOIIeTo
oOpa3zoBanus B Poccuiickoii denepaiuy, a Takke MOJIOKEHUS O crienndrke OUONIOrun, €€ 3HaYeHUN
B TIO3HAHUM KXUBOW MPHUPOJBI U 00ECIIEUEHUH CYIIECTBOBAHHS YelloBeueckoro odmectBa. CoriacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OTIPENEICHbl OCHOBHBIE (DYHKIIMM TPOTPaMMBI IO OHONOTHH M e
CTPYKTYypa.

[Iporpamma mo Ouosyoruu Ma€T MpeACTaBICHHWE O LENsIX, 00 o0mieil crpareruu oO0y4eHus,
BOCIIUTAHUS U Pa3BUTHsI O00YYarOMIMUXCSl CpelcTBaMU yuyeOHoro npeamera «buomorusy», onpenenseT
00s13aTeNIbHOE TIPEIMETHOE COJIEp’KaHHUe, €ro CTPYKTYpPY, pacupeiesieHHe MO pas3ieiaM U TeMam,
PEKOMEHAYEMYIO TIOCIIEeIOBATEILHOCTh U3YUEHUs y4eOHOr0 MaTepraa ¢ y46TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKKM OOpa30oBaTEeNbHOTO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
o0y4aromuxcs.

B nporpamMmMe no 6uos0oruu TaKke y4UTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JTUYHOCTHBIM,
MeTanpeMeTHBIM U TPEAMETHBIM pe3yibTaTaM oOyueHHs B ()OPMUPOBAaHMM OCHOBHBIX BHUJOB
y4e0HO-TTO3HABATEIPHON  JIEATEIHbHOCTH/Y4eOHBIX  JCUCTBUI  OOYy4arONMXCsS 1O  OCBOCHHIO
coJlep>KaHusl OMOJIOrHYecKOro o0pa3oBaHHUs.

B mnporpamme mo Ouonorum (10-11 kmaccel, 6a30BBIi ypOBEHb) pealn30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B M3YYEHHH OMOJIOTHH, OJaroaps 4eMy B Hel IpOCMAaTpHUBAETCs HAIIPABICHHOCTh
Ha pa3BUTHE 3HAHWM, CBA3aHHBIX C (HOPMHUPOBAHHEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33pPEHUS,
[EHHOCTHBIX OpPUEHTALUN JHMYHOCTH, SKOJOTHYECKOTO MBIIUICHHS, MPEACTaBICHUH O 310pOBOM
o0Opase XU3HU U OEPEKHBIM OTHOIICHHUEM K OKpYXaromed mpupomHoit cpeae. [loatomy Hapsiay c
M3Y4YeHHEeM OOIIeOUONIOrMUeCKUX TEOpUi, a TakKe 3HAaHUW O CTPOCHUHU KUBBIX CHUCTEM Pa3HOTO
paHra u CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX MPOIECCOB B IMPOTrpaMMe 10 OMOJIOTUHN YIIEIEHO
BHHUMAaHHUE UCIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUN B MTOBCEJHEBHOM JKU3HU JIJISl PELICHUSI PUKIIATHBIX
3aJa4, B TOM 4YHCIe: NPOPHIAKTUKMA HACIEICTBEHHBIX 3a00JICBaHMI YEIOBEKa, MEIHUKO-
TCeHETUYECKOTO KOHCYJIHTHPOBAaHUS, OOOCHOBAaHUSI IKOJOTHYECKH IIeIecO00pa3HOro TMOBEICHHS B
OKpYy’)Xarolled MPUPOAHON Cpelle, aHalu3a BIUSHUS XO3SIMICTBEHHON MIESITENbHOCTH 4YeJOBEKa Ha
COCTOSIHWE TIPHUPOJHBIX M MCKYCCTBEHHBIX HKOCHCTEM. YCHJICHHE BHHMMAHHUS K MPUKIAJIHOM
HAIPaBJICHHOCTH y4eOHOTO rnpenMeTra «bHONOTHsS» MPOIUKTOBAHO HEOOXOIMMOCTHIO 00ecTeueHHs
YCIOBUH JUIsSl PELICHUs OAHOM M3 aKTyaJbHBIX 3a/1ay IIKOJIBHOTO OHOJIOrMYecKoro odpa3zoBaHus,
KOTOpas TmpeanonaraeT (OpMHUpOBaHHE Yy OOYYAIOMIMXCS CIIOCOOHOCTH aJanTHpPOBaThCS K
M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHUS 3aHUMaeT BaxHoe Mecto. OHa
oOecrnieyrBaeT (OpMHUpPOBaHME Yy OOy4YarOMIMXCS TNPEACTABICHUH O HAydyHOH KapTHHE MHpa,
pacmupsieT ¥ 00001IaeT 3HaHUA O >KMBOM MpHUpoJe, €€ OTIMYUTENbHBIX NMPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 5BOJIIOLMH, CO3AAa€T YCIOBHS JUIA: [O3HAHMSA 3aKOHOB JKMBOH IPHUPOJBI,
dhopmupoBanus (HYHKIIMOHATHLHON TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M O€30macHOro odpasa KU3HH,
HKOJIOTUYECKOTO MBIIUICHHUS, [IGHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bosnbiioe 3HaueHne OMOJIOTHSI UMEET TaKXKe IS PEIICHUS BOCIUTATEIBHBIX U Pa3BHBAIOIINX
3aJ1a4 cpeaHero oO0mmero oOpa3oBaHus, couuanu3anuu obOydaronuxcs. HW3ydenue Owuosioruu
obecrieunBaeT yciuoBUs JUId  (OPMHUPOBAHUS UHTEUIEKTYalbHbIX, KOMMYHHUKAI[HOHHBIX U
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WH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPhI, CIOCOOCTBYET MHTETPAllUU OUOIIOTHUECKUX
3HAaHUW C TIPEICTaBICHUSAMHU U3 JPYTrUX Y4eOHBIX INPEAMETOB, B YAaCTHOCTH, (PU3UKU, XUMHHU H
reorpaduu. HazpanHble moioxeHus o nMpeaHazHaueHuu yueOHoro npeamera «buonorus» cocTaBuin
OCHOBY JJISi OIpENeNeHUs] TOAXOMO0B K OTOOPY M CTPYKTYPUPOBAHHMIO €ro COJEpKaHHA,
MPEJICTABJICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.

Ot6op conepxkanus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO IMOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIHUECsS JOJKHBI
OCBOUTH 3HAHHUS W YMEHUS, 3HauuMMble Uil (opMHpOBaHHS OOIIEH KyIbTYpBHI, OIpEIesSIoe
aJIcKBaTHOE TIOBEJCHHE YEIOBEKa B OKPYXKAIOIIeH MPHUPOAHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOW JKM3HU W MPaKTHUECKOW aesTeabHOoCTH. Oco0oe MecTO B ITOM CHCTEME 3HAaHMM
3aHMMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIYy>KaT OCHOBOM AJi1 (OPMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOW EeCTECTBEHHO-HAYYHOW KapTUHE MHpa M [EHHOCTHBIX OPHEHTALUAX JUYHOCTH,
CIOCOOCTBYIOLIUX T'YMaHU3AIUU OMOJIOTUYECKOT0 00pa30BaHuUs.

CTpykTypupoBaHHE COAEpX aHHS Y4eOHOrO MaTepHalia B TporpaMMe IO OHOJOTUU
OCYIIECTBICHO C YYETOM MPUOPUTCTHOTO 3HAYCHHSI 3HAHUNA OO0 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOU MPUPOJIbI, O €€ YPOBHEBOW OpraHM3alK U HBOJIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yueOHoro npeameta «buonorus» BblIeNEHBI CIEAYIOUINE COAepKaTeNbHble TUHUU: «buomorus kak
Hayka. MeToJlbl HaydHOTO TO3HaHHs», «KieTka kak Ouwonorumdeckas cucreMayn, «OpraHm3m Kak
Ouosorudeckas cuctema», «CucreMa 1 MHOT0OOpasue OpraHuYecKOro MUpay, « IBOJIIOLHMS KUBOU
MPHUPOJBIY, «DKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Llens w3ydyenus ydeOHOoro mnpenmera «buomorms» Ha 0a30BOM YpOBHE — OBJaJIeHHUE
OOYUaIOIUMUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAIBFHON OpraHU3aIliy )KUBBIX CUCTEM Pa3HOTO
paHra u nNpuoOpeTeHne YMEHUIN HCIIOJIb30BaTh ATH 3HAHUS JJISI TPAMOTHBIX JEHCTBHUI B OTHOIICHUU
00BEKTOB JKUBOM MPUPOIBI U PELICHUS Pa3INYHBIX )KU3HEHHBIX POOIIEM.

JlocTmkeHne 1end u3ydeHUs ydeOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
00eCTIeuynBaeTCsl PEIICHUEM CIICTYIONNX 3a/1a4:

OCBOEHHE O0YYalOUIMMHCS CHCTEMbl 3HAHUNW O OMOJIOTMYECKUX TEOPHAX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIIOTE3aX, MPABUIIAX, CAYKALIMX OCHOBOH /7151 (JOPMHUPOBAHUS MIPECTABICHHN O
GCTGCTBGHHO-Hay‘-IHOI\/'I KapTuHC MHUpa, O METOJaX HAYyYHOI'o MMO3HaHusd, CTPOCHUU, MHOFOO6paSI/II/I u
OCOOCHHOCTSIX JKHMBBIX CHCTEM pAa3HOTO YpPOBHS OpraHU3allMM, BBIAAIOMIMXCS OTKPBITHSIX H
COBPCMCHHBIX UCCJICIOBAHUAX B 6I/IOJIOFI/II/I;

dbopMupoBaHue y oOOydalolUXcs I[MO3HABATENbHBIX, HWHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B IpoIecce aHaIn3a JaHHBIX O MYTAX Pa3BUTHs B OMOJIOTUM HAYYHBIX B3IJISJIOB, UACH
H IOAXO0J0B K U3YUCHUIO KUBBIX CUCTEM PA3HOI'0 YPOBHA OpraHHU3allnu,

CTaHOBJICHHE y 00ydaromuxcs o0mend KyabTyphl, GYHKIIMOHATIHLHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUH OOBSCHATh M OLEHHUBATH SIBICHUS OKPY)KAIOLIETO MHpa XMBOH HPUPOABl Ha OCHOBAHUH
3HAHUU U OIBITA, NOJYYEHHBIX MPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHHe y 00y4YaIOUINXCd YMEHUN WILTIOCTPUPOBATh 3HaYCHUE OMOJOTUYECKUX 3HAHHM
B HpaKTHqCCKOﬁ ACATCIBHOCTHU YCJIOBCKA, Pa3BUTUHM COBPCMCHHBLIX MCIHIMWHCKHUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHSI YEJIOBEKOM JKHMBOH MPHUPOJBI,
HEO0OXOIMMOCTH OEpPEKHOTO OTHOIICHUS K HEW, COOJIIOJEHUS STUYCCKUX HOPM IIPH IMPOBEICHUU
OHMOJIOrMYECKHUX UCCIICA0BAHUML;

OCO3HAHUC ILICHHOCTHU 6I/IOJIOI‘I/I‘-IGCKI/IX 3HAHUU AJid TOBBIIICHUA YPOBHA 3KOJIOTHYECKOU
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMS;
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MPUMEHEHHE TPUOOPETEHHBIX 3HAHWM W YMEHUN B MOBCEAHEBHOW >KU3HHM ISl OIEHKHU
MOCTICICTBUI CBOCH ACSITEILHOCTH MO OTHOIICHHUIO K OKPY’KAIOIIeH cpelie, COOCTBEHHOMY 37I0POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp MTPOPUITAKTUKH 3a00JICBaHHA.

B cucreme cpeanero obmero obpaszoBanusi «buonorus», mzydaemas Ha 0a30BOM ypOBHE,
ABISIETCSI  00s3aTeNbHBIM y4eOHBIM TIPEMETOM, BXOJIIAM B COCTaB MPEAMETHOW 0O0IacTh
«EcTecTBeHHO-Hay4YHBIE TPEIMETHD.

ConepxaHue JIaHHOM y4eOHOM NIporpaMMbl peajn3yeT MPUHIMUNBI U 337a4yd OCHOBHOM
o0Opa3oBareiIbHON MporpaMMbl cpeaHero odmiero odpazoBanus MAQOY «COLI Ne 9» c¢ yderom
porpamMm, BKIIIOYEHHBIX B €€ CTPYKTypy. Comepikanne ydeOHOTro mpeiMeTa MOKET PEaTn30BbIBATHCS
B Pa3IMUHBIX opMax, MIPOBOIUMBIX, B TOM YHUCIIE, U BO BHEYPOUHOE BpEMSI.

Pabouast mporpamMma TO3BOJISIET YYUTEIIO HUCIOIB30BaTh €€ KaK B YCIOBHSIX TPaJUIIUOHHOU
KJIACCHO-YPOYHOU CHCTEMbI, TaK U JUJIsl JUCTAHIIMOHHBIX (OPM U CAMOCTOATENBHOTO H3YYECHUS
npeaMeTa oOydJaromIMMUCS pa3HBIX YUEOHBIX BO3MOXKHOCTEH, HAXOMSIIUXCS B PAa3HBIX JKU3HEHHBIX
CUTYalUSIX TIPU HAJIMYUU HEOOXOIUMBIX TEXHHUECKUX CPECTB.

OneHrBaHNE pE3YNBTaTOB OCBOCHHS JaHHOW y4eOHOW MpOorpaMMBbl OCYIIECTBISETCS Ha
OCHOBE KOMILJIEKCA JOKYMEHTOB, PEIJIAMEHTUPYIOIUX CUCTEMY OLEHKH JOCTHKEHHS IMJIaHUPYEMbIX
pesyabsratoB ocBoerust OOIT COO MAOY "COII Ne 9",

Temarnyeckoe/moypouyHoe IJIAHUPOBAHHE YUYEOHBIX 3aHATHH OQOpPMIISETCS OTIEeNIbHBIM
JOKaJbHBIM akToM. OHO COJEPKUT HAa3BaHUE TEM, Pa3/IeiOB, BUIbI YIeOHON NEATENTbHOCTH, BUIBI U
(bOopMBI KOHTPOIIS, DTEKTPOHHBIE (I POBLIe) 00pa3oBaTeIbHbIE PECYPChI, 00BEM YacoB.

Jlnst u3yveHus: Onooruu Ha 0A30BOM YPOBHE CPEIHETO 00Iero oopa3zoBaHust oTBOIUTCS 136
gacoB: B 10 kimacce — 34 waca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 wac B Hezenmo).
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COJEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonoruss xak Hayka. CBsi3b OHOJOrMH C OOLIECTBEHHBIMH, TEXHHYECKUMH H JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocopuei, ITHKOH, SCTETUKOM H mpaBoM. Pomnb Ouosioruu B
(bopMHpPOBaHNN COBPEMEHHON HaYy4HOU KapTHHBI MUpa. CuctemMa OGHOIOTMYECKUX HayK.

MeToapl MO3HAHMS KUBOM MPHUPOAbI (HAOJIOJIEHUE, AKCIEPUMEHT, ONHMCAHHE, U3MEpPEHUE,
KJ1accu(uKaIms, MOJEITUPOBAHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX).

JdemoHcTpanuu:

[TopTpetsr: U. Hapsun, I'. Menaens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTOo/ bl TO3HAHUS KUBOUM MPUPOIBIY.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «lcmonp3oBaHuWe pa3IMUHBIX METOJOB TMPU HW3yYCHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Xusble cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTIHYue KUBBIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CaoiicTBa 6uocucTeM U UX pazHOOOpasue. YpOBHH OpraHU3aluu OMOCHCTEM: MOJIEKYIISIPHBIM,
KJIETOYHBIH, TKaHEBBIH, OPraHU3MEHHBIN, MOIYJISILIUOHHO-BU0BOM, 3KOCUCTEMHBIN
(OmoreoneHOTHYECKUHT ), OMOCEPHBIH.

JdemoncTpanuu:

Tabmuup! 1 cxeMbl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHH OPraHU3ALIUHU KUBOU MIPUPOIBDY.

Oo6opynosanue: moaens monekyasl JJHK.

Tema 3. XuMHUYECKHI COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUI COCTaB KIETKH. XUMHYECKHE DJIEMEHTBI: MAaKpPOIJIEMEHTBHI, MUKPOIJIEMEHTHI.
Bona n MmuHepasbHbIe BEIIECTBA.

@OyHKIMM BOJIbI 1 MUHEPAJIbHBIX BelLIeCcTB B KieTke. [loanepkanue ocMoTHyeckoro 6anaHea.

benku. CoctaB u crpoeHue 6enkoB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumsble u
3aMEHUMBIE aMHUHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU CTPYKTYPHI OCITKOBOW MOJIEKYIIBI
(mepBUYHasi, BTOpUYHAs, TPETHYHAsI U YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue GpyHKINN OEIKOB.

depmeHTBl — Ouonormdyeckue katanmm3aTopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIECHTP,
cyoctparnas cneuupuanocts. Kodhepmentsl. Butamunsl. OTinndns (pepMEHTOB OT HEOPraHMYECKUX
KaTaJIn3aTOPOB.

VYraeBoasl: MOHOcaxapubl (TJrOK03a, pubo3a M Je30kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO3a) M MoJMcaxapuabl (Kpaxmal, TITUKOTeH, [eJUTI0I03a). buonornyecknue GyHKINU YTIEBOOB.

Jlunuaer: Tpurnunepuasl, Gochomunuasl, crepounsl. ['uapodunsHo-THAPOGOOHBIE CBOMCTRA.
buonorunueckue ¢yHkuun aunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JIMIUIOB KaK MCTOYHHKOB
SHEPTUH.

Hyxneunoseie kucnotsl: JIHK u PHK. Hykieotuasl — MOHOMEPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenue u Gpynkuu IHK. Crpoenue u ¢pynkunu PHK. Bugst PHK. AT®: crpoenue u ¢pyHKIUH.

[MuTonorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOJeHCTBUS UaeH U (aKTOB B
Hay4HOM MMO3HaHUHU. MeTO/bl U3yUEHUs KIETKH.

Tpunooscenue k 0ocHo8HOU 0OpA306amMeNnbHOU Npocpamme cpedrnezo obuezo obpazoearus MAOY « COLL Ne 9»
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Knerka kak menmocTHast >kuBas cuctema. OOIIMe NPHU3HAKK KIETOK: 3aMKHYTas HapyKHas
MembOpana, mosiekynbl JIHK kak reHeTrnueckuii anmapar, cucteMa CUHTe3a Oerka.

Tunbel  KJIETOK: JyKapuoTHueckas M mpokapuotuyeckas. (OcCOOEHHOCTH  CTpPOEHUs
npokapuoTudeckon kietku. Knetounas ctenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[loBepXHOCTHBIE CTPYKTYPBl KIETOK — KJIETOYHas CTEHKA, IJIMKOKAJIUKC, WX (DYHKUIUU.
[Ina3maTtnueckass memOpana, e€ cBoiictBa u (yHKiuu. l[lurorurasma u  e€  OpraHoHIBI.
OnnomemOpannbie opranouasl kiaetku: JIIC, ammapat [Nombmxu, nm3ocombl. [lomyaBTOHOMHBIE
OpraHoubl KIETKA: MUTOXOHIpHHM, IiacTuiel. [IpoucxoxneHne MUTOXOHApPUN M muacTuia. Bunuel
mwiactug. HememOpaHHbIE OpraHouabl KIETKH: pPUOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPHOIH,
PECHUUKH, KTYyTUKU. DYHKIIUU OPTaHOUI0B KJIETKU. BKitoueHus.

Snpo — perynsTopHbIi LeHTp kieTku. CTpoeHHe siapa: saepHas 000JodYKa, KapuoIiasMma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcHIOPT BELIECTB B KIIETKE.

JdemoncTpauuu:

[TopTpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. llIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel:  «PacnpeneneHne  XMMMYECKHMX — JJIEMEHTOB B HEXHBOM  IPUPOJEY,
«Pacrnpenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOI MPUPOIEH.

Tabmuubr u cxembl: «llepuoguueckas TalOnMIa XUMHUYECKUX 3JEMEHTOB», «CTpoeHue
MoOJIeKyNbl Bonbl», «buocunres Oenka», «CtpoeHue Mmonekynbl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunosbie kucnorel. JTHK», «Ctpoenne monexynel AT®», «CTpoeHHE 3yKapHOTHYECKOU
KIeTkn», «CTpoeHue 3IKUBOTHOW KIeTKW», «CTpoeHue pacTUTENbHON KieTku», «CTpoeHue
MPOKAPUOTUUECKOHN KIETKN», «CTPOCHUE SApa KIETKU», «YTIEBOABIY, «JIMIUIb.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyHOBaHUE HJsi TPOBEACHHS HaONIOICHUH,
M3MEPEHUH, HKCIEPUMEHTOB, MHKpPONpENapaThl PACTUTEIBHBIX, >KUBOTHBIX H OaKTEpHAIBHBIX
KJIETOK.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

Jlaboparopnast padora Ne 1. «l3ydyeHue KaTaIMTHUYECKOW AaKTUBHOCTH (PepMeHTOB (Ha
MpUMepe aMUIa3bl WIN KaTajaasbl)y».

JlaGopaTopnas padora Ne 2. «M3ydyeHne CTpOCHHUs KIETOK PACTEHHM, KMBOTHBIX U OaKTEepHid
0] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax 1 X OMUCaHHue».

Tema 4. ’KusznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WK METaboau3M. ACCUMWIALMS (TJIACTUYECKUA OOMEH) M JTUCCUMMIISAIIMS
(oHepreTuyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Ipolecca Mmeradonusma. Poiab 3aKkoHOB
COXpaHEHHs BELIECTB M SHEPIHH B IOHUMAHUU MEeTa0oIM3Ma.

Tumnber obmeHa BemiecTB: aBTOTPOHBIA U TeTepoTpodHbii. Ponb ¢depMeHTOB B 0OMeHe
BELIECTB U NIPEBPALLEHUH SHEPTUH B KIIETKE.

@dortocunre3. CBeroBass u TemHOBas ¢a3bl  (ortocuHTe3a. Peakmuu  ¢GoTtocuHTE3A.
OddexkTuBHOCTh (hoTOCHHTE3a. 3HAUeHUE (HOTOCHMHTE3a IJIs KM3HM Ha 3emiie. BnusiHue ycnoBwit
cpezbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHHS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMmocuHTe3. XeMOCHHTE3UpYIoIe OakTepruu. 3HaUeHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepretuyeckuii oOMeH B KieTke. PaciuerieHre BemecTB, BBIICICHHE U aKKyMYJIHpOBaHHE
SHEPrMM B KIETKE. OTambl 3HEPreTHueckoro obOmeHa. ['nwmkomus. bpoxkeHune u €ro BHIBL
Kucnoponnoe oxucienue, Wiau KieToyHoe abixaHue. OxuciurtenbHoe (ochopuanpoBaHue.
D¢} PexTUBHOCTH HYHEPTETUUECKOr0 OOMEHAa.
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Peaknum MmatpuyHoro cuHTe3a. ['enetnueckas wuHpopmamms u JHK. Peanmuzauus
reHeTUYeCKOl HH@opManuu B KieTke. ['eHeTnueckuid KOJ M €ro CBOMCTBA. TpaHCKpUNLUS —
MatpuuHbli cuHTe3 PHK. Tpancmsius — OuocuHTe3 Oenka. Otambl Tpancisinud. KomupoBaHue
aMHHOKHUCIIOT. Posb pubocom B OnocuHTe3e Oernka.

Hexnertounsie gpopmsel xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (/1. . MBanoBckwmii).
Oco0OeHHOCTH CTpPOEHUS U >KU3HEHHOro Iukia BupycoB. bakrtepuodaru. bone3nu pacrenui,
KMBOTHBIX M YEJIOBEKAa, BBbI3bIBa€Mble BHUpycamH. Bupyc mMmmyHoxeduuumrta uyenoseka (BUY) —
Bo3Oyautens CIIWJla. OOpaTtHast TpaHCKpuIMs, peBepTaza MW HHTerpasa. llpodunakrtuka
pacnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpauuu:

[TopTpetsi: H. K. Konbiios, JI. . UBanoBckwuii, K. A. Tumupsizes.

Tabmuusl u cxembl: «Tunbl nutanusy, «Metadonuzmy», «MUTOXOHIPHSY, «IHEPTETUISCKUI
obMen», «Xmoporacty, «®Porocunre3y, «Crpoenune JIHK», «CtpoeHne w (yHKIIMOHMpPOBAHHE
reHa», «CunHre3 Oenkay, «['eHermueckuil kox», «Bupyce», «bakrepuodparn», «CtpoeHue u
*u3HeHHbIN 1K Bupyca CIINa, 6akreprodaray, «Pemmukamms JJTHK».

O6opynoBanne: Mmoxaenu-ammukanuu «Yapoenane JHK wu Tpanckpunius», «buocunres
6enkay, «CTpoeHHe KIeTKH», Mojieib cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsli 1wmkm, WM SKU3HEHHBIM [HMKIT KiIeTkd. WuTepdaza m wmuto3. Ilpomeccsl,
npoTekaromue B uHTepdase. Permkaums — peakuuss marpuuHoro cuureza JHK. Crpoenue
XpoMOcoM. XpOMOCOMHBIM HA0OP — KapUOTHUIIL. JIUTUTOUTHBIN ¥ TalIOUIHBIA XPOMOCOMHBIE HAOOPHI.
XpomaTtuzsl. Llutonornueckne OCHOBBI Pa3MHOKEHHUS U MHIMBU1YaJIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenune xnerku — muro3. Ctaaun mutosa. Ilponeccsl, npoucxonasuie Ha pa3HbIX CTaaAMAX
MHTO3a. BHOJIOrn4ecKuii CMBICT MUATO3A.

[Tporpammupyemasi THOENb KISTKH — allONTO3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrojioe U MoyioBoe. Buibl 0ecrnosioro pasMHOXKEHHUS:
JIeIeHHe HaJBO€, MOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BEreTaTHUBHOE
pa3MHOXeHHe. MIcKyccTBEHHOE KIIOHMPOBAaHNE OPraHU3MOB, €I0 3HAUEHHUE [l CEJIEKIINN.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUSA OT OECTOIIOrO.

Meito3. Cramum wmeio3a. Ilporecchl, mpoucxonsdimue Ha cTaausx wmehosa. IloBeneHue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYeHUE MeH03a.

['ametorenes — mporecc 0Opa3oBaHUS MOJOBBIX KJIETOK Yy XKUBOTHBIX. [l0NOBBIE Kele3bl:
CEMEHHUKU M AWYHUKH. OOpa3oBaHuME M pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CIepMaTo30H[,
SAUIEKIIETKA) — criepMaToreHe3 u oBorenes. OCOOEHHOCTH CTPOSHHS SIMIIEKIIETOK U CIIEPMATO30HMI0B.
OmnonotBopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHE (OHTOreHE3). DMOpHUOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl
SMOpPHOHAJIBHOTO Pa3BUTHUS Yy TO3BOHOYHBIX >KMBOTHBIX: APOOJIEHUE, TacTpyJslius, OpraHOreHes3.
IToctomOpuoHanpHOE pa3BuTHE. TUOB MOCTAIMOPHOHAJIBHOTO PAa3BUTHUA: MpPSIMOE, HENpsIMoe
(mmanHOYHOE). BimsiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBL, CIOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct n passutue pacteHuil. OHTOr€HE3 IIBETKOBOIO PACTEHMs: CTPOEHUE CEMEHH, CTaINU
pa3BUTHS.

JdemoncTpanuu:

Tabmuupl 1 cxembl: «POPMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «JIBOWHOE OIIOJOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHHE pacTeHUN», «JleleHne KIeTKH OakTepuii»,
«CTpoeHue NOJOBBIX KIETOK», «CTpoeHrue XpoMocoMbl», «Knetounsiii nukin», «Pemmukanus JJHK,
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«Muro3y, «Meiio3y, «lIpsmoe u Hempsmoe pa3BUTHE», «lameToreHe3 y MIEKONUTAOIMIMNX U
yesioBeka», «OCHOBHbIE CTaJUU OHTOTE€HE3a».

ObopynoBanue: MHKPOCKONI, MHKpornpenapaTsl «CrepMaTo3ouabl  MJIEKOMHUTAIOIIET 0,
«Sinekiierka Miekonuraromeroy, «KapuokuHes B KIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmuinkanus «Jlenenne kinetkun», moaens JJHK, monens metadaznoit XpoMoCOMBEI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Jlaboparopuast padora Ne 3. «HabGmiogeHue MuTo3a B KIIETKaX KOHYHMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKpPOIIpENapaTax.

JlaGopatopnass paGora Ne 4. «V3yuyeHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3agauu reHeTHKU. VIcTOpUS pa3BUTHUSA TeHETUKU. POb IUTOIOTHUU U SMOPHOIOTUI
B CTaHOBJICHUM TEHETUKU. BKaa pocCHHCKMX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE TI'E€HETHKHU.
Metoabl TreHeTUKH (THOPUIOIOTHYECKUHM, IUTOI€HETHYECKUH, MOJEKYISIPHO-TEHETUYECKHA).
OCHOBHbIE T'€HETHMYECKME TOHATHA. [‘eHeTHueckas CHUMBOJIMKA, MHCIOJNb3yeMas B CXeMmax
CKpEIMBAaHMI.

3aKOHOMEPHOCTH HaclieI0BaHUs MPU3HAKOB, ycTaHOBIEHHbIE I'. Menaenem. MoHorubpuaxoe
CKpelLIMBaHUEe. 3aKOH €IWHO-00pa3us TMOPUAOB MEpBOro MoKoyieHUs. I[IpaBuino ITOMHHUpPOBaHHS.
3aKOH pacIleIUIeHNs MPU3HAKOB. ['nrore3a yuctorsl rameT. [lonHOe 1 HENOIHOEe JOMUHUPOBAHUE.

JurnOpunHoe  CKpelmuBaHWE.  3aKOH  HE3aBHCHMOIO  HACJEJOBAHMS  IMPHU3HAKOB.
[{uToreHeTHueCcKe OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOIIEE CKpPELIUBaHUE.
Hcnonp3oBaHue aHATM3UPYIOIIETO CKPEUIMBAHUS TSl OTIPEIeNICHHUs] TEHOTUIIA OCOOH.

CueruieHHOE HacnenoBaHue npu3HakoB. Pabora T. MopraHa 1o CUEIUICHHOMY Hacle0BaHUIO
reHoB. HapyiieHnue cuernienrs reHoB B pe3yabTaTe KPOCCHHIOBEPA.

XpoMOCOMHas TEOpUsl HACIEACTBEHHOCTH. [ eHeTnueckre KapThl.

I'enetnka nona. XpoMOCOMHOE OIIpeieNeHue Iona. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHsble U rereporaMeTHble oprauu3mMel. HacnenoBanue Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. Buabsl M3MEHUMBOCTH: HEHACJIEICTBEHHAs! U Haclle[ICTBEHHas. Poib cpenbl B
HEHACJIEJCTBEHHOW  W3MEHUMBOCTH.  XapaKTEpUCTUKA  MOAU(PUKAIUOHHON  HM3MEHYMBOCTH.
BapuannonHnslii psag v BapuanmoHHas kpuBasd. Hopma peakuum npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U MX HOopMa peakinuu. CBoHCTBa MOIUPUKAIIMOHHONW U3MEHYMBOCTH.

Hacnencreennasi, wiaM reHOTUNWYECKas, M3MEHYMBOCTh. KoMOMHATHBHAs H3MEHYMBOCTb.
Meiio3 1 0J1I0BOM MpoLecc — 0CHOBAa KOMOMHATUBHON M3MEHUUBOCTH. MyTallMOHHAs! U3MEHYUBOCTb.
Knaccudukanuss mMyranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. HacToTa W MPUYMHBI MYTaIlUil.
Myrtarennsie ¢pakTopbl. 3aKOH TOMOJIOTUYECKUX DPSAOB B HacleACTBEHHOW m3MeHunBoctu H. W.
Basunosa.

BHesepHast HacI€1CTBEHHOCTh U N3MEHYMBOCTb.

I'enetnka wuyenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJIBI TE€HETHKU YeEJIOBEKa:
TE€HEAIOTMYECKUM, OJIM3HEIOBBIH, HATOT€HETHYECKHI, OMOXUMHUYECKHA,  MOJICKYJISIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpEAENCHWE TIE€HOTHUIIA: IOJHOT€HOMHOE CEKBEHMPOBAHHUE,
reHOTUIIUpOBaHKe, B ToM uucie ¢ mnomomsto [II[P-ananuza. HacnenctBenHsle 3a0osieBaHUs
YeJIoBeKa: TeHHbIe 00JIe3HH, OOJIE3HN C HACJIEACTBEHHOW NPEApacrloiIOKEeHHOCTHIO, XPOMOCOMHEIE
6osne3nu. Comatuyeckue W reHepaTUBHbIe MyTanud. CTBOJIOBbIE KIETKU. [IpuHIMIBI 3110pOBOTO
o0pa3a >KM3HHM, IMArHOCTHKH, NPOQWIAKTUKA M JICYEHUS TEHETHUYeCKHX Oone3Heil. Menuko-
IF€HEeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYEHHE MEAMIMHCKOW TEeHETUKH B TNPEJOTBpAIICHUUd U
JICYCHUU TeHETUYECKUX 3a00JIeBaHMIi YeIOBEKa.
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JdemoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabmuupl U cxembl: «MOHOTMOPUIHOE CKpPEIIMBAHUE W €ro IUTOICHETHYECKash OCHOBAY,
«3aKOH pacUICTUIEHUSI U €ro LUTOT€HETHYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT», «/lurudpuanoe
ckpemuBanue»,  «lluromoruyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpellMBaHUs»,  «Mekho3y,
«B3auMojelicTBrE ajuIeNbHBIX TEHOBY», «['eHeTnueckne KapThl paCTEHHI, KUBOTHBIX M YEJIOBEKay,
«l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUICHHOrO ¢ monoMy», «Kapuorumnsl
YyeoBeKa U JKUBOTHBIX», «BuIbl M3MEHYMBOCTH», «MoaudUKaMOHHAS HW3MEHUUBOCTBY,
«HacnenoBanue pesyc-pakropay, «l'eHeTuka rpyni KpoBu», «MyTallMOHHas U3MEHYUBOCTD.

O6opynoBanue: Mojenu-anuMkanuu  «MoHorubpugHoe ckpemuBaHue», «HemonmHoe
JOMUHHMpOBaHUE», «JluruOpugHoe ckpemmBanuey, «llepekpécT XpomMocom», MHUKPOCKON U
Mukponpenapat «/posoduna» (Hopma, Myranmuu (GOpMBI KPBUIBEB M OKPACcKH Tela), repoapuii
«I'opox MOCEeBHON».

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

JlaGoparopnast pabora No 5. «M3ydeHue pe3yibTaTOB MOHOTHOPHIHOTO M JUTHOPHUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGoparoprast pabora Ne 6. «M3yueHue MOAMPUKANMOHHONW H3MEHUYMBOCTH, MOCTPOCHHE
BApHAIMOHHOTO PAJIa U BAPUALIUOHHOW KPUBON».

JlaGopaTopnas padora Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpaxTrueckas pabora Ne 2. «CocTaBiieHHe U aHAJU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Ceseknusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M Ipolecc. 3apoKJIeHHE CelIeKUMd M gomectukanus. Yuenue H. .
BaBunoBa 0 wLEHTpax NPOUCXOXKIECHHUS W MHOrooOpasusi KyJabTypHbIX pacTeHuid. LleHTpbl
MIPOUCXOXKICHUS JOMAILHUX )KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMEHHbIE METONbI CceleKIUU. MaccoBbli U WHAUMBUAYAIbHBIH OTOOPBHI B CEJIEKLIUU
pacteHuii M XMBOTHBIX. OneHKa sKcTephepa. BIM3KOpPOICTBEHHOE CKpEIIMBaHWE — HHOPHIUHT.
Yucras nuaug. CkpemmBaHue 4yUCThIX JuHUM. ['ereposuc, niam rulOpuaHas cuia. HepoacTBenHoe
CKpelyBanue — ayropununr. Otaanénnas rudpuanzanus u e€ ycrnexu. MckyccTBeHHBIN MyTareHes
Y TIOJIy4€HHE MOJTUIUIOUI0B. JIOCTHKEHNUS CeJIEKIUU PACTEHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kkak oOTpaciab MNPOM3BOJACTBA. ['€HHas HHXEHepus. OTamlbl CO3JaHUS
pekomOunantHoit JIHK w Tpancrennpix opranusmoB. Kierounas wmxkenepus. Kietounsie
KyJIbTYpbl. MUKpOKJIOHAIbHOE pa3MHOXKEHHE pacTeHHid. KiloHMpoBaHHE BBICOKOIPOAYKTHBHBIX
CeJIbCKOXO35UCTBEHHBIX OPraHU3MOB. JKOJIOTHYeCKHe U dTHYeckue npobiaembl. [MO — reHeTndecku
MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuubr u cxembl: kapta «LIleHTpBl NpOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX
pactenuit», «llopoabl AOMamIHUX >XUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHMi», «OTaaléHHas
rubpunmzamus», «Paboter akagemumka M. @. WpanoBay, «llomummonaus», «OOBEKTHI
O6uotexHoioruny», «Kiaerounsle KyabTypbl U KIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC TE€HOB,
XPOMOCOM.

O6opynoBanue: MyJsSKH IJIOJ0OB U KOPHEIUIONOB AMKUX (OpPM U KYJIBTYPHBIX COpPTOB
pactenwii, repoapuii «CelbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopaTopHblie U IpaKTHYeCKUE PadoThI:
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Okckypcusi «OCHOBHBIE METOABl M JOCTHIKEHHS CENEeKIMU PACTEeHHH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATENBHBIA YyYacTOK, B TEIUIMYHOE
XO035IIICTBO, J1a0OPAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJirouMOHHAsA OHOJIOTHS.

IIpennocsuikyu BOSHUKHOBEHHS HBOJIIOLIMOHHOW TEOPUH. DBOJIIOLMOHHASA TEOPUS U €€ MECTO B
Oouosiornu. BinustHre YBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CuzerenbcTBa 3BOMIONMA. [laieoHTONIOrMUECKHE: TOCAEA0BATENBHOCTD MOSIBJIEHUSI BUIOB B
MAJICOHTOJIOTUYECKO JIeTONuCH, epexoHble (popmbl. buoreorpaduyeckue: cXoACTBO U pa3nudue
dayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHEe: CXOJCTBA M paziuuus 3MOPHOHOB pAa3HBIX BHAOB [MO3BOHOYHBIX.
CpaBHUTENIbPHO-aHATOMUUYECKHE: TOMOJIOTMUHBIE, aHAJIOTMYHBIE, PYAUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonekynapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHHW3MOB  HACJIEJICTBEHHOCTH U  OCHOBHBIX
MeTa0O0JIMYECKUX MyTel Y BCeX OPraHU3MOB.

OpomonmonHas teopust Y. [lapeuna. [Ipennocsiiky BO3SHUKHOBEHUS AapBUHK3MA. [[BrxKyIme
CHUJIBI 3BOJIIOIIMK BUAOB 10 J[apBUHY (M30BITOYHOE Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYPCOB,
HeolpeenéHHast I3MEHYMBOCTb, 60pb0a 3a CylIecTBOBaHHE, ECTECTBEHHBII 0TOOD).

CunreTtnueckas Teopus 3Bosmonuu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBomtonus. [lonynsuus kak eIMHALA BUJIA U SBOJIIOLUU.

JBwkymme cwibl ((hakTopbl) SBONIONUHM BHIOB B MpHpoae. MyTalMOHHBIA TPOIECC U
KOMOMHATUBHASI U3MEHUYUBOCTb. [lomyisiiinoHHbIe BOJIHBI U Ipeiid reHoB. M3omsamus 1 Murparus.

EctecTBenHblit 0T00p — Hanpasistomuil paktop sBoorH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Iprcrnoco01eHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bojtouuu. [Ipumepsl npucnocobieHuit y
Opranu3MoB. ApoMop(}o3bl U UINO0-aJanTaIIH.

Bug u BupooOpasoBanme. Kpurepunm Buga. OcHOBHble (OpMBI  BHI000pa30BAHUSA:
reorpauyeckoe, 3K0JI0rHuecKoe.

MaxkposBomorus. DopMbl  dBONIONMH:  QUIETHYECKas, TUBEPreHTHas, KOHBEPTeHTHAas,
napasuienbHas. HeoOpaTuMocTh 3BONTIOIMH.

[IpoucxoxneHnue oT HecneUalIM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas cnenuanan3anus.
AJanTuBHAS paguanus.

JdemoHncTpauuu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Miomiep, A. H. Ceepiios.

Tabnuier u cxembl: «Pa3BuTHEe OpraHUYECKOro MUpa Ha 3emiiey», «3apoJIbIIi MO03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl O0prOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0OTOODPY,
«MHorooOpa3ue COpToB pacTeHuit», «MHoroobpa3sue mOpoJ KHUBOTHBIX», «llomymanumy,
«MyTanmoHHass HM3MEHUYMBOCTH», «ApomMopdo3sl», «Wauoamanranmum», «OOmas aereHepamus»,
«IBmxymume cunbl sBomonuny, «Kapra-cxema mapmipyra myremectsus Y. Jlapuna», «bopbba 3a
cyuiectBoBaHue», «llpucnocobieHHoCTh opraHusmMoBy, «l'eorpaduueckoe BHI000pa3OBaHUEY,
«DKOJIOTUYECKOE BHI000PA30BAHUE.

OO6opynoBanue: KOJJICKIHS HACEKOMBIX C PA3IMYHBIMU THIIAMU OKpPAckd, HaOOp IUIONOB U
ceMsiH, Koyiekiusi «[Ipumepbl 3alMTHBIX MPHUCTIOCOOJIEHUM Yy JKUBOTHBIX», MojAeNb «OCHOBHBIE
HAIpPaBIICHUS YBOIOLUNY, 00BEMHAS MoJIeb «CTpOEHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).
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buoreorpaduueckas kapra mupa, Komiekius «DopMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX
U pacTeHuil», Mozenp ammiukaius «llepekpéct xpomocom», BiaxkHble mpenapatbl «Pa3Butue
Hacekomoro», «Pa3ButHe nArymku», Mukporpenapatr «/pozoduna» (Hopma, mMyTanuu (GOpMBI
KPBUIBEB U OKPACKH TEINA).

JlabopaTopHble M paKTHYeCKUe padoThbI:

Jlaboparopuas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO.

JlaGopatopnass pabGora Ne 2. «OmnucaHue NPUCHOCOONICHHOCTH OpraHmsMa U eg
OTHOCHUTEJILHOTO XapaKTePa».

Tema 2. Bo3HuKHOBeHHe M pa3BHTHE *KU3HU Ha 3eMuie.

JloHay4yHble TIPEICTABICHHUS O 3apOXKICHUU >KU3HU. HaydHble TUMOTE3pl BO3HUKHOBEHHS
KU3HM Ha 3emiie: aOWOTeHe3 M TMMaHCIepMus. XUMHUYEecKas 3BOJONHS. AOHOTCHHBIM CHHTE3
OpraHMYECKHUX BEIIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTAJIBbHOE MOJITBEPKACHUE XHUMHUYECKOMN
sBositonMy. HavaneHble 3Tanel Ouonoruyeckoil ssomtounu. ['mnoreza PHK-mupa. @opmupoBanue
MEMOpPaHHBIX CTPYKTYp W BO3HHKHOBEHHE TMPOTOKJIETKU. IlepBble KIETKM U HMX DBOJIOIUS.
dopMUpOBaHUE OCHOBHBIX TPYII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emsie o 3paM W nepuoaam. Karapxei. Apxeickas U mpoTepo3oiickas
spbl. [laneosoiickas spa u e€ mepuoabl: KeMOPHICKHNA, OPIOBUKCKUHN, CUIYPUHCKUMN, TEBOHCKHA,
KaMEHHOYTOJIBHBIN, IEPMCKHUI.

Me3so30lickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKHI, METOBOIA.

KaiiHo301icKkas 3pa 1 €€ epuo/ipl: ajleoreHOBbI, HEOT€HOBBIM, aHTPOIIONE€HOBBI.

XapakTepucTuka KiIuMaTa M TeOoJOrMueckux mporeccoB. OCHOBHBIE ATambl 3BOJIOLUU
PaCTUTENHHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHHid U KUBOTHBIX. [losiBIeHue, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHMYecKOro MHpa KaK OTpakeHue 3BOJoUUMU. OCHOBHBIE CHCTEMaTHYECKHE
IPYIIIbl OPraHU3MOB.

DBoIOMS Ye0oBeKa. AHTPOIOJIOT | Kak Hayka. Pa3BuTue npeacTaBieHuil 0 MPOUCXOXKIACHUH
yesnoBeka. Meroabl HU3ydyeHusi aHTpomnoreHe3a. CXOACTBA M pas3jiMuvsl YEJIOBEKAa U IKUBOTHBIX.
CucremaTHueCKOE NIOJI0KEHUE YETIOBEKa.

IBwxymue cuiabl  (pakropbl) aHTpororenesa. HacnencTtBeHHas M3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBbI 00pa3 >KW3HM, WU3TOTOBJICHHE OpPYIUN TpyAa, MBIIIICHHE,
pedsb.

OCHOBHBIE CTaIMM U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymenslid, YeroBek
NpAMOXOJAILINN, YenoBeKk HeaHaepTaIbCKuid, YenoBek pa3yMHblid. Haxoaku UCKOMaeMbIX OCTaTKOB,
BpeMs CyIIECTBOBaHMs, 00J1aCTh pacpocTpaHeHus, 00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAHUSI.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOHAHAs (eBpa3uiickas), HErpo-
ABCTPAJIOUTHAS (3xBaTopuasbHas), MOHTOJIOUIHAS (a3uaTcko-aMepUKaHCKasl). YepTsl
MPUCTIOCOOJIEHHOCTH NPEJCTaBUTENIEH YeOBEUYECKHX pac K YCIOBHSM CYILIECTBOBaHMUS. EIHMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpauuu:

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

Tabmuuel u cxembl: «Bo3HukHoBeHue CoyHeyHOW cHUCTeMbl», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas  kinetkay, <« KuBoTHas kierka», «lIpokapuoTudeckass — KIETKay,
«CoBpeMEHHasl CHUCTEMa OPraHUYEeCKOro mupa», «CpaBHEHHE AaHATOMHUYECKHX 4YEPT CTPOECHUS
YeJIOBeKa W 4eJIOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HaXOJ0K
MPEKOB COBPEMEHHOI0 4YeNoBeKa», «llpeBHeimme moan», «JpeBaue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HemoBeYeCKHe pachi».
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O6opynoBanue: Mmymspku — «[Ipoucxoxaenne  uenoBeka»  (OFOCTBI  aBCTPAJIONMUTEKA,
MATEKAHTPOIa, HEaHAepTalblla, KPOMAaHbOHIIA), CICMKH WM H300paKEHUS KaMEHHBIX OpYIUi
MEepBOOBITHOTO 4YeJOBeKa (KaMHHU-YONIIEPhI, pyOmia, ckpebia), reoXpoHOJOTHYecKas TaOJHIa,
KosuteKus «®opMbl COXPaHHOCTH MCKOIMIA@MbIX KHUBOTHBIX M PACTECHUII.

JlabopaTopHbIe U MPaKTHYeCKHE PAdOTHI:

[Ipaktrueckas padora Ne 1. «M3ydeHHEe HMCKOMAEMBIX OCTAaTKOB PACTEHUH M J>KUBOTHBIX B
KOJUTECKITASX.

DKCKypcusi «DBOJIOIUS OPraHWMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WIIH
KpaeBeI4ecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KAWIIAs cpeaa.

DKOJIOTHS KaK HayKa. 3a/laud M pa3zieibl SKOJOTHUU. MeTObl SKOJIOTHYECKUX HCCIIEIOBAHUM.
DKOJI0TrM4eCKO€ MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpensr oOuTaHuA OpraHU3MOB: BOJIHAS, HA3eMHO-BO3AYIITHAS, ITIOYBEHHAS,
BHYTPUOpPraHU3MEHHA.

Okonorudeckue ¢akropbl. Kimaccuduramus sKoiormueckux (HaKTopoB: aOUMOTHYECKUE,
OHOTHYECKHE U aHTponoreHHsle. JlelicTBrE 3K0IOrnYecKuX (PakTopoB HA OPraHU3MBI.

Abunotndeckue (HaKkTOphI: CBET, TEMIIepaTypa, BlaxHocTh. @otonepuoausm. [Ipucnocobnenus
OpPTraHU3MOB K JICWCTBUIO a0MOTHYECKUX (DaKTOpOB. bromornueckue puTMel.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS, XUIIHUYECTBO,
cumbmo3 u ero Qopmbl. [lapasutusm, koomepaiusi, MyTyalin3M, KOMMEHCAIU3M (KBaPTHPAHCTBO,
HaxJICOHMYECTBO). AMEHCaNM3M, HEUTpan3M. 3HAYCHHE OMOTHYECKUX B3aMMOJCUCTBHMA IS
CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE  XapaKTEePUCTHKW  mnonyiasuud. (OCHOBHBIE IOKAa3aTead  MOMYJISIUU:
YUCJICHHOCTb, TUNIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD, PUPOCT, MUTPAIUs. /J[MHaMHUKa YUCICHHOCTH
MOMYJSIIUU U €€ peryssiusl.

JdemoHcTpauuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, O. ['exkensb.

Tabmuuel u cxemsbl: kapta «[Ipupomnbie 30HBI 3eminy», «Cpembl OOMTaHUS OPTAHHU3MOBY,
«Dotonepuoansmy, «llomymnsuyumn», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH HOMYJISILIMY UHPY30pHUU-
Tydenbkny, «IIuieBsie nemnmy.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

Jlaboparopnast pabora Ne 3. «Mopdonornueckrne 0COOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTopnas padora Ne 4. «BnusHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToacUET MIOTHOCTH MOMYJISAIMA Pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa 1 3KOJOTHYECKHE CHCTEMBbI.

CoobmiecTBo oprannu3MoB — 6uoieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (mumeast). Buapi-noMuHaHThl. CBSA3U B OUOIICHO3E.

Okosjorudyeckue cucreMbl (3kocuctemsl). IloHsTHEe 00 »5KOCHUCTEME M OHOTreolEHO3E.
OyYHKIMOHAIBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peAyleHThl. Kpyrosopor
BEIIECTB U MOTOK SHEPTuu B 3kocucteme. Tpoduueckue (MUIIEBbIC) YPOBHH dKOCHCTEMEI. [InieBbie
nend W cetd. OCHOBHBIE TMOKa3aTeld 3KOCHUCTEMBI: OWoMacca, MPOAYKIMS. IKOJIOTHUUYECKHE
MUPAMUJIBI:  MPOAYKLHH, UYHCIECHHOCTH, Ouomaccel. CBOICTBa SKOCHUCTEM: YCTOMYUBOCTD,
camoperyJsinus, pazsutue. Cykueccus.

[Ipupogubie SKOCHCTEMBI. JKOCHCTEMBI O03€p W PpeK. ODKOCHUCTEMa XBOWHOTO WU
[IUPOKOJIMCTBEHHOTO JiEca.
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AHTpOINOT€HHBIE JKOCUCTEMBI. ATrpO’KOCHCTEMBI. YpOoskocucTeMbl. buonorndyeckoe u
XO3CTBEHHOE 3HAUYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akrtop ycToumBOoCcTH 3KOocucTeM. CoxpaHeHue OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocgepe. I'panuiipl, coctaB u cTpykTypa 6uochepsl. Kupoe
BemecTBO U ero GyHKuu. OcoOeHHOCTH OMocdephl KaK TII00ATBHONW SKOCHCTEMBL. JlnHaMu4yeckoe
paBHOBecHe U 00paTHast CB3b B Onocdepe.

KpyroBopoTsl BemecTB ¥ OHOTCOXMMHUYECKHE IMKJIBI DJIEMEHTOB (yriepona, as3oTa).
3oHanpHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIITH.

YenmoseuecTBo B Omocepe 3emiin. AHTpOIIOTEHHBIE M3MeHEHUs: B Ouochepe. ['mobanpHbIC
9KOJIOTUYECKHE MPOOIEMBI.

CocymecTBoBaHue MpUpPOAbl U yenoBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroitunBoct Omocdepbl. OCHOBa pPalOHAIILHOTO YNPABICHHS TNPHUPOIHBIMH PECypcaMH M HX
UCToNb30BaHue. JloCTIKeHUsT OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoncTpauuu:

[TopTpetsi: A. Ixx. Tencnu, B. H. Cykaués, B. 1. Bepaaackuii.

Tabmuuel u cxembl: «llumeBbie 1enu», «bUOIEHO3: cocTaB M CTpyKTypay, «I[Ipupomnbie
coobmiectBay, «llenmn muTaHUA», «OKomormyeckas mnupamuna», «buocdepa U UenmOBeK»,
«IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTrO Jiecay, «buoneHnos Bogoémay,
«ArpoueHo3», «IIpumepHble aHTPOIIOIeHHbBIE BO3AECHCTBUS HAa NIPUPOLY», «BakHele HCTOUHUKH
3arps3HEHUS] BO3MyXa W TPYHTOBBIX BoX», «[louBa — BakHeHmas cocTaBistolnas OHOCHEpHI»,
«®DakrTopsl aerpaganuu mouBy, «llapHUKOBBI dpdekT», «DaKTOpbl PagMOAKTUBHOTO 3arpsA3HEHUS
ounochepsr», «O0mas cTpykrypa 6mocheps», «Pacnpocrpanenne xu3Hu B onochepey, «O30HOBBIN
sKkpaH ouocheps», «kKpyroopot yriepoaa B 6nocheper», «kKpyroBopot azora B mpupoie».

ObopynoBanue: Mojenb-amuInKamus «TunuuHele OHOLEHO3bI», Tepbapuil «PacTuTenbHbIe
coobmiecTBa», Koiekiuu «buomeno3y», «Bpegurenn BaKHEHIIUX  CEIBCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapud W KOJUJICKIUHM PpACTeHHM M >KUBOTHBIX, MPUHAMJIEKAIINE K Pa3HBIM
HKOJIOTUYECKUM TpynmnaMm ojxHoro Buia, Kpacnas kuura Poccuiickoit ®eneparmn, M300pa>keHUS
OXPaHSIEMBIX BHJIOB PACTCHUH M JKHBOTHBIX.
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IUTAHMPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOI' M HA BA3OBOM
YPOBHE CPEJIHET'O OBUIEI'O ObPA3OBAHUMA

Cornmacho @I'OC COQO, ycraHaBiuBarOTCs TpeOOBaHUS K pe3yjabTaTaM  OCBOCHHS
o0yJaroImuMHCs TPOrpaMM CpeJHEro oOmero o0pa3oBaHMs: JUYHOCTHBIM, MeETAaNpeAMETHBIM U
npeaAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbHI

B cTpykType IMUHOCTHBIX PE3yIbTaTOB OCBOCHUS MpeameTa «bronorus» BbIIEICHBI CIEYIONINE
COCTABJISIONINE: OCO3HAHNE O0YYAIOIIMMHUCS POCCUHUCKON IPaskIaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOMNPENEICHUI0, HAMYhMe MOTHUBAIMU K OOYYCHHIO
OWOJIOTHH, [EJICHANPABICHHOS PAa3BUTHE BHYTPEHHHUX YOCKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAJULUN pa3BUTHS OMOJIOrHYECKOro 3HaHUsI, TOTOBHOCTh U CIIOCOOHOCTD
o0y4aronmxcss PyKOBOJCTBOBATHCS B CBOEH JESATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
IPUCYIIMMU CHCTEME OHOJIOTUYECKOro OOpa3oBaHMs, HAJWYHE 5SKOJOTMYECKOro IMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH EJIU U CTPOUTH KU3HEHHBIE MJIaHBI.

JIu4HOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « bHonorusy» JOCTUTAIOTCS B €IUHCTBE YUeOHOU U
BOCITUTATEIbHOM I€ITEIIBHOCTU B COOTBETCTBUU C TPAJIULUOHHBIMU POCCUNCKUMU COLIMOKYIBTYPHBIMU,
HUCTOPUYECKUMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, MPHUHATHIMH B OOINECTBE MpaBWIAMH H
HOpPMaMU TOBEJICHUSI U CIOCOOCTBYIOT MpolieccaM CaMOMO3HAHUs, CAMOBOCIIUTAHUS U CAaMOPAa3BUTHS,
pa3BUTUSl BHYTPEHHEH NO3UMLMU JMYHOCTH, NATPUOTHU3MA, YBAKEHHS K 3aKOHY U IPaBONOPAJIKY,
YelOBeKY TpyAa M CTaplieMy TOKOJEHHUIO, B3aMMHOTO YBa)KCHHUs, OEpEeKHOTrO OTHOIIEHUS K
KyJbTYpPHOMY HACJIECAWI0O W TPAIULMSAIM MHOTOHAIMOHAIbHOro Hapoaa Poccwuiickoit Penepanuu,
MIPUPOJIE U OKPYXKAIOLIEH Ccpese.

JIudHOCTHBIE pPE3yabTaThl OCBOCHHS Yy4eOHOro mpeamera «bUONIOTHS» IOJKHBI OTpPaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEU
MO3UIMEI JMYHOCTH, CHUCTEMOHN ILIEHHOCTHBIX OPUEHTAIIM, TMO3UTUBHBIX BHYTPEHHUX YOEKICHMUIA,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPCHHE >XKU3HECHHOTO
ONbITA W ONbITA JEATEIBHOCTH B MPOIECCE peaIu3allid OCHOBHBIX HAIPABJICHUH BOCIHUTATEIbHOM
NEeATEeTbHOCTH, B TOM YUCJIE B YAaCTHU:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOydYarOIIEerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro O0IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBAKEHHUE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH MJESATENbHOCTH NpPHU CO3JAaHUU Y4YEOHBIX MPOEKTOB,
pelIeHny y4eOHbBIX U TO3HABATENIBHBIX 33/1a4, BRIIOJTHEHUH OMOIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMpPEeNATh COOCTBEHHYIO MO3MIIMIO O OTHOUICHHIO K SIBJCHHSIM COBPEMEHHOM
JKM3HHU U O0BACHATH €6;

yMEHHE YYUTBHIBAaTh B CBOUX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOKACHUSIMH, KYJIBTYPHBIMU [ICHHOCTSIMU M COITUAIBHBIM MOJIOXKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TPOIECCE COBMECTHOTO  BBIMIOJHEHHUS  YYEOHBIX,
MO3HABATEJIbHBIX M HCCIENOBATENbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLICHUS K MHEHHUIO ONIMOHEHTOB
pH 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIePIKAHNUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKON AEATENBHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHUSA:
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c(OPMUPOBAHHOCTh POCCUHCKON TPakIaHCKOH HWACHTHUYHOCTH, NATPUOTH3MA, YBaXKCHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Tiepen PoamHOM, rOpAOCTH 3a CBOW Kpail, cBowo Poauny,
CBOH S13BIK U KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACJICAMI0 U MAMSITHUKAM MPHUPOABI, JOCTHKCHHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCThH OIIGHHMBATh BKIIAJ]] POCCHUICKUX YYEHBIX B CTAHOBJIICHWE W DPAa3BUTUE OHOJIOTHH,
MMOHUMAHUS 3HAYEHUsI OWOJIOTUU B MO3HAHWM 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uaeiHas yoexx1€HHOCTh, TOTOBHOCTD K CIIY>KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro
cynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHME AYXOBHBIX [IEHHOCTEW POCCHIICKOr0 HApPO/a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 U TPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSACH Ha
MOPJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyayIIero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJMTEINISAM, CO3JIaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS IEHHOCTEN CEMEHOM )KMU3HU B COOTBETCTBUU C TpaAUuLMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OSCTETHKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYya, OOLUIECTBEHHBIX OTHOLICHHIA;

MMOHUMAHKE SMOIMOHAIIBHOTO BO3AEHCTBUS AKUBOM NPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHMIO B Pa3HBIX BUJAX HCKYCCTBa, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnMTaHUsA, ()OPMUPOBAHMSA KYJIbTYPbl 310POBbSI M 3MOLHMOHAJIBHOIO
os1aronoJsryums:

MOHMMAaHWE W peaju3alusi 3J0pOBOro W Oe3omacHoro obpasza XHU3HH (3J0pOBOE MHUTAHUE,
COOJIIOZICHHE TUTHEHUYECKUX TMPaBWI W HOPM, COAJTaHCHPOBAHHBIA PEXKUM 3aHSATUH W OTHABIXA,
perynspHas ¢u3MYecKas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

MMOHUMAaHWE TIEHHOCTH TMPaBUJ HWHIAMBUAYATHFHOTO M KOJUICKTHBHOTO OE€30MAaCHOTO TOBEACHUS B
CUTYaLMSIX, YTPOXKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHWE TMOCIEACTBUH W HENPUATUS BPEIHBIX MPUBBIUCK (YHOTPEOJICHUS —aJIKOTOJIS,
HapKOTHUKOB, KYpEHHUs);

6) Tpya10BOro BOCIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOTIO0HE;

TFOTOBHOCTh K AaKTHUBHOM [JEATEIBHOCTH TEXHOJIOTMYECKOM W COLMAJIbHOM HaIpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO BBITIOIHATH TAKYIO IESITCIILHOCTD;

WHTEpEC K pas3nuyHbiM cdepam npodecCcHoHaTbHOM JeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOODP Oynyiel mpodeccruu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO U CAMOOOPA30BaAHUIO HA IPOTSIKEHUH BCEH KU3HU;

7) 3K0JIOTHYECKOr0 BOCTIMTAHMS:

HKOJIOTHUYECKH 11eTIECO00pa3HOe OTHOIICHHE K PUPO/Ie KaK UCTOYHUKY KU3HU Ha 3eMIie, OCHOBE
€€ CyIIECTBOBAHUS;

MOBBILIIEHHE YPOBHS 3KOJOTHYECKON KYJIbTYphl: IPUOOPETEHHUE OMBITA IJIAHUPOBAHUS IIOCTYIIKOB
1 OIICHKU UX BO3MOXHBIX TOCJIEICTBUM JIJIsl OKPYXKAIOILEH CPEbL;

OCO3HaHUE TJI00ATBHOTO XapaKTepa dKOJIOTMUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh MCHOJB30BaTh MpUOOpeTaeMble MPHU U3YyYCHHH OWOJIOTUU 3HAHMS M YMEHHUS TpU
pelieHn TpoO0JieM, CBS3aHHBIX C PAIMOHATBHBIM TPUPOOTOIH30BAaHUEM (COOIIOICHHE TIPABHII
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MOBEJCHHSI B TPUPOJE, HANPaBICHHBIX HAa COXPAHEHHE PABHOBECHS B HKOCHCTEMax, OXpaHy BHUJIOB,
IKOCHUCTEeM, Onochepsl);

aKTUBHOE HENpUSATHE NEHCTBUH, MPUHOCIIIUX BpeA OKpYXKaoLIeH MpUpOIHON cpene, yMEHHE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJOTHYECKHE TOCIEACTBHUS TMPEeANPUHUMACMbIX JCUCTBUI U
IPEJOTBPALIATh UX;

HQJIMYME PA3BUTOTO  OSKOJOTMYECKOTO  MBIIUICHUS, OKOJOTMYECKOHW KYJIBTYphl, OIBITA
TESITEeTLHOCTH YKOJIOTHYECKON HANpPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS UMHU B ITO3HABATEIHLHOM,
KOMMYHHKAaTHUBHON M COLIMANbHOM NpPaKTUKE, TOTOBHOCTH K YYacTHUIO B MPAKTUYECKON JESATEIbHOCTH
HKOJIOTUYECKOI HAaIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHMA:

Cc(OPMHPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH U OOIIECTBEHHO! MPaKTUKU, OCHOBAHHOI'O HA JUAJIOre KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIBTYPHOM MHPE;

COBEpPILECHCTBOBAHHE S3bIKOBOM M UYMUTATEIbCKOW KYJIBTYphl KaK CpEICTBA B3aUMOJEHCTBHS
MEXTy JIFOJIbMU M TIO3HAHUS MHPA;

[IOHUMaHue crneuupuKkd OHONOrMM Kak HayKd, OCO3HaHMs e€ poiu B (OPMHPOBAHUHU
palMOHAIBFHOTO HAYYHOTO MBIIIJICHHS, CO3/IaHUH IIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KalolleM MUupe
KaKk O €IMHCTBE INPHUPOJbI, YeJOBEKa W OOLIeCTBa, B IMO3HAHUM NPHUPOJIHBIX 3aKOHOMEPHOCTEH WU
peleHnH mpobdIeM COXpaHEHUs IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJISi COBPEMEHHON IMBHIM3ALMK: 00ecreueH sl HOBOT'O
YPOBHS pa3BUTHs MEIULMHBI, CO3JaHUE TEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX pelaTh
pecypcHbIe MpobIeMbl pa3BUTHsI YEJIOBEYECTBA, TOUCKA IyTeH BbIX0Ja U3 TJI00ATBHBIX 3KOJIOIMYECKUX
npobieM M obOecredeHusi mepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOIB30BAHUIO
INPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJIYYCHHUH OHOJOTMUYECKUMX 3HAHUM B LEISIX IOBBIMICHHUS OOIIEH
KYJIBTYpHI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTABHON 4acTh (PYHKIIMOHAIEHOW TPAMOTHOCTH
oOyuatomuxcs, GopMUpyeMOi py U3y4eHUU OHOJIOTUH;

NOHUMAaHWE CYIIHOCTH METOZOB TIIO3HAHMS, MHCIIONB3YEMBbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIIONIB30BATh MOJy4yaeMble 3HAHUS AJI aHAJIW3a U OOBSICHEHHS SBJICHUI OKPY>KaIOLIETo
MHUpa U MPOUCXOIAIIMX B HEM M3MEHEHMH, yMEHHE JejaTb 0OOCHOBAaHHBIC 3aKIIOUYEHHUS Ha OCHOBE
HAyYHBIX ()aKTOB U MMEIOIIUXCS JAHHBIX C IENIBI0 TIOJTYYCHHUS JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS I pellieHHs MpoOsieM B
peanbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHME IEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH TPOCKTHYIO H
HCCIIEI0BATENBCKYIO JESTeIbHOCTh HHANBHUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY O00pa30BaHMIO U CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJIy4E€HUIO HOBBIX 3HAHUH MO0 OMOJIOrMH B COOTBETCTBHH C )KU3HEHHBIMH NTOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yNbTaThl OCBOSHHS y4eOHOTO mpeaMeTa «bHOmorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHMS  MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHBIE) OOICHAyYHbIE TOHSATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHON KAapTHHBI MHUpa U
crieun(UKy METOJIOB IMO3HAHMSI, HCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHsl, SIBJICHHUE,
mporecc, CHCTEMa, HaydHbld (akT, TNPUHLIWI, THUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
Uccie[0BaHNe, HAOIIOACHNE, N3MEPEHHE, SKCIIEPUMEHT U IPYTHX), YHUBEpCaIbHbIC yUeOHbIC e HCTBUS
(mo3HaBaTenbHbBIE, KOMMYHHUKAaTUBHBIC,  DErYIATUBHBIE),  oOecrneuyuBaromue  (GOPpMHPOBAHUE
(YHKIMOHATBHONH TPAMOTHOCTH W COLIMAIBHOM KOMIIETCHIMH OO0YyYaloIIUuXcs, CHOCOOHOCTh
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o0yJaromuxcs MCIOJIb30BaTh OCBOCHHBIE MEXIUCIHUILIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUA U
YHHUBEpPCaJbHbIE yueOHbIE AEHCTBHSI B TO3HABATEIBHON M COIUAIBHON MPAKTHKE.

MertamnpeaMeTHbIe pe3ylbTaThl OCBOSHHS MPOTpaMMbl CPETHEro OOINero oOopa3oBaHUs JTOJIKHBI
OTpaXkaTh:

Ogi1ajeHne YHMBeEPCAJIbHBIMH YUeOHBIMHU MI03HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHe AeiiCTBHUS:

CaMOCTOSITENIbHO  (DOPMYIMPOBAaTh M AKTyalIM3WpOBAaTh MPOOJIIEMYy, paccMaTpuBaTth e¢
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN NPUEMBI JIOTMUECKOIO MBIIUIEHUS (aHaiau3a, CUHTE3a,
CpaBHEHMs, KiaccuduKanuu, 0000IIEeHNs ), paCKPBIBATH CMBICI OMOJIOTUYECKUX TOHATUH (BBIACIATH UX
XapaKTepHble PU3HAKU, YCTAaHABIMBATh CBSI3U C IPYTUMH ITOHATUSAMHU);

OTIpEeAEIIATh NN JCSITENIbHOCTH, 33J]aBasi IapaMeTpbl U KPUTEPUU UX JOCTUKEHMS, COOTHOCUTH
PE3yIBTaThl ACATEIBHOCTH € TOCTABICHHBIMU LICIISIMH;

UCIOJIb30BaTh OMOIOTHYECKUE TIOHATHS U1l OObsICHEHUs (PAKTOB U SIBJICHUN )KUBOM MPUPOJIBI;

CTPOUTHb JIOTUYECKHE paCCyXI€HUs (MHIYKTUBHBIC, JEIYKTUBHBIC, 110 AHAJIOIMM), BBIABIATH
3aKOHOMEPHOCTH U MPOTHBOPEUMsS] B PpAcCMATPUBAEMBIX SBIEHUAX, (HOPMYIMPOBATH BBIBOABI U
3aKJIFOUYEHHS;

IIPUMEHATh CXEMHO-MOJCIIBHBIE CpPEICTBA JJIA MPEACTABICHUS CYINIECTBECHHBIX CBA3CH U
OTHOLICHUH B H3YYaeMbIX OHMOJIOIMYECKHMX OOBEKTax, a TaKke HPOTUBOPEUYUH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH pEIIEHUS MPOOJIEMBbl C Y4ETOM aHAJIM3a MMEIOIUXCA MaTepHaIbHBIX U
HEMaTEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3Y/ILTATOB LIEJSM, OLICHUBATD
PHUCKU NIOCIEACTBUN AESATEIBHOCTH;

KOODJAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSAX PEATbHOrO, BUPTYaJIbHOTO H
KOMOMHHPOBAaHHOT'O B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATMBHOE MBIIIUIEHUE MPH PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30Bble HCCIEI0BATEIbCKHE IeHCTBUS:

BJIa/IeTh HaBbIKAMU Y4eOHO-HCCIIE0BATEIbCKOM U TMPOEKTHOW JESTENIbHOCTH, HaBBIKAMU
paszpelieHus mpoodieM, CiocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY METO/I0B PELICHUs
MPAKTUYECKHX 3a]a4, IPUMEHEHHUIO Pa3IMYHBbIX METOI0B MIO3HAHNUS;

UCIIOJIb30BaTh PA3JM4YHbIE BHUABl JACATEIBHOCTH IO IOJIYYEHHMIO HOBOIO 3HAaHMs, €ro
MHTEpIpeTalNH, MPeoOpa30BaHUIO M IPUMEHEHUIO B YIEOHBIX CUTYaIUsAX, B TOM YHCJIE TPU CO3AaHUU
y4€OHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMHpOBaTh Hay4HbI THUI MBINUICHHUS, BIaJAETh HAYYHOH TEPMHMHOJIOTHEH, KIIIOUEBBIMU
MOHSTUSIMU U METOJIaMU;

CTaBUTh U (OpMyIUpoBaTh COOCTBEHHBIE 3alaud B OOpPa30BaTENBHOW JEATEIBHOCTH MU
JKU3HEHHBIX CUTYalUsX;

BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJIU3UpOBaTh 3aJady, BbIIIBUTaTh TUIIOTE3Yy €€
pEILICHNs, HAXOANUTh APTYMEHTBI JJI JOKAa3aTelbCTBAa CBOMX YTBEP)KICHHH, 3alaBaTh IapaMeTpsl U
KPUTEPUU PELLEHUS;

aHAJIN3MPOBATh IIOJIyYEHHBIE B XOJE PEIICHUS 3aJa4d Pe3yNbTaThl, KPUTUYECKH OLICHUBATH HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYLIECTBIIATh LEJICHANPABICHHbI IIOUCK IIepeHOca CpeJICTB M CIIOCOOOB JEHCTBUS B
pohecCHOHANBHYIO CPey;

YMETb [IEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00IacTel;
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BBIIBUTaTh HOBBIE UJIEU, NIPEAJIaraTb OPUTHHAJIbHBIE TOAXO/bI U PELIEHUs, CTABUTH MPOOJIEMBI U
3a/1a4yyl, JOMyCKAIOUI1e albTePHATUBHBIE PEIICHHUS.

3) pa6ora c unopmanueii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX MH(POpMaLuM (TEKCTe y4eOHOTo Mmocodus, HayqIHO-
MOMYJISIPHOM JTUTepaType, OMOJIOTHYECKUX CIOBAPSAX U CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B UHTepHeTe), aHAIM3UPOBaTh MH(OOPMAIIMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochkl U MPUMEHSATh pa3IUYHble METOJbl MpH TIOHCKE U OTOOpe
Ouoorndeckoi HGopMaIuu, HEOOXOIUMOM sl BBITOJIHEHUST Y4EOHBIX 3a/1a4;

NpuOOpeTaTh  OMBIT  HUCHOJb30BAaHUS  MH(POPMALIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOb30BAHMSI PA3TUYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMANIbHYIO (DOPMY TPEICTABICHUST OMOJIOrHYeCKO HH(OpMAIIH
(cxemsbl, Tpaduku, AUArpaMMBbl, TAOJTUIIEI, PUCYHKH U APYTOE);

MCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPH paboTe ¢ Gronornyeckoi nHpGopmaruei:
IIPUMEHSTh XUMUYECKHE, PU3NUECKUE U MATEMAaTUYECKUE 3HAKU U CUMBOJIBI, (JOpMYJIbl, a0OpeBUatTypy,
HOMEHKJIATYpYy, UCIIOJIb30BaTh U MPe0oOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH;

BJIaJIeTh HABBIKAMU PACIO3HABAHUS M 3aIIUTHl MH(pOpMaIuM, WHPOPMALMOHHON 0e301macHOCTH
JIUYHOCTH.

OBi1aieHHe yHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU A€l CTBUSIMM:

1) o6menne:

OCYILECTBIATh KOMMYHUKAIIUM BO BceX cdepax >KU3HHM, aKTMBHO y4acTBOBAaTh B AHMANIOTe WM
JMCKYCCHM IO CYILECTBY OOCyX/1aeMoil TeMmbl (YMEHME 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXIECHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIpejIaraéMoi 3a7jaun, yUuThIBaTh MHTEPECHI U COTJIaCOBAHHOCTH MO3UIIUN
IPYTUX YYaCTHUKOB JUAJIOTa WU TUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHWS, NOHUMATh 3HAYCHHE COIMAJBbHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyallMi{, YMETh CMSTrdaTh KOH(JIMKTBI U BECTU
MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHIOcOOaMH OOIIEHUS M B3aUMOJCHCTBUSA, MOHMMATh HAMEPEHUsS IPYTrux
JOJIEH, MPOSIBIISITh YBAXKUTEJIbHOE OTHOILIIEHUE K COOECETHUKY U B KOPPEKTHOU GopMe (hopMynupoBaTh
CBOM BO3PaXECHMUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

MOHUMaTh W HCIOJB30BATh MPEUMYIIECTBA KOMAHAHOM M WHAMBHUIYaJIbHOH pabOTHl MpH
pelieHnn 6uosorndeckoil nmpoOaembl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHSI TPYIIIOBBIX (HOpM
B3aMMO/JICHCTBUS NP PELICHUH yueOHOM 3a1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX JAEMCTBUH C Y4ETOM OOIIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 ujeHa KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM J1€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBAThH AECUCTBHUS 110
€€ JIOCTMKEHHUIO: COCTAaBJIATh IUIAH JEHCTBHM, PACHpPENeSATh POJIU C Y4ETOM MHEHUH YYaCTHHKOB,
00CYyXIaTh Pe3yNbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAayeCTBO CBOEr0 BKJIAaJa M KaKJOrO0 y4yaCTHHKAa KOMaHIbl B OOUIMI pe3yibTar IO
pa3pabOTaHHBIM KPUTEPHSIM,

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WJIEH C IMO3ULIUM HOBHU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTHBHOE CTPATEIMUYECKOE IOBEJACHHE B PAa3IMYHBIX CUTYAlUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

OgJaieHNe YHUBEPCAJIBLHBIMH PeryisiTUBHBIMH el CTBUSIMU:

1) camoopranu3amnus:
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MCTIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS IS BBISBICHUS MPOOJIEM M UX PEUICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BbIOMpPAaTh Ha OCHOBE OWOJOTMYECKMX 3HAHMH IIE€JIeBbleé M CMBICIOBBIE YCTAaHOBKM B CBOHUX
NEUCTBHUAX M TIOCTYNKax II0 OTHOUICHUIO K >XHUBOM IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY>KAIOILHKX;

CaMOCTOSITEJIBHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIbHOCTD, BBIABIATH MPOOJIEMbI, CTAaBUThH
1 GOpMYIMpOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIBHON AEITEIPHOCTH U )KU3HEHHBIX CHTYalUsX;

CaMOCTOSITEJIBHO COCTABIIATh IUIAH pEIIeHHs HpoOJeMbl € Y4ETOM MMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEINOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKU y4eOHOI0 IpeiMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTCHUH;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO IIUPOKOM SPYAMLIMU B Pa3HBIX 00JACTIX
3HAHUM, IOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU IIO3HABATENbHON pe(ieKCMM KaK OCO3HAHMS COBEpILIAeMbIX IEHCTBUH U
MBICIMTENBHBIX TMPOLECCOB, UX PE3YJIbTATOB M OCHOBAHMMW, WCIOJIB30BATH MPHUEMBI pedreKCcHuu s
OLIEHKU CUTYyalluH, BHIOOpa BEPHOTO PEILIEHMS;

YMETB OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

3) npuHATHE cedsl U APYTHX:

NPUHUMATD ceOs, TOHUMAsi CBOM HEJOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIBHOCTH;

IPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBATH CIIOCOOHOCTH HOHUMATh MUP C IMO3UIMH JPYroro 4YeIoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3ynbTaTthl ocBoeHus nporpammbel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienududeckue A yaeOHoro npenmera «bruonorus» HaydyHble 3HAHUS, YMEHHS U CLIOCOOBI
JIeHCTBUI 10 OCBOEHHUIO, WHTEPHpPETAIMd M MNpeoOpa3oBaHMIO 3HAHWM, BHJBI JAEATEIBHOCTU I10
MOJIYYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUM B PAa3IMYHBIX YYEOHBIX CUTYyalUsIX, a TaKXKe B
peaNbHbIX JKU3HEHHBIX CUTYallMsSX, CBA3aHHBIX ¢ Omonorueil. B mporpamme mpenMeTHbie pe3yiabTaThl
MPEJCTaBIEHBI 10 TOJIaM 00Y4EHHUSI.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUS ydeOHoOro mpeamera «buomnorusi» 6 10 knacce NOIKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAaHUI O MeCTe M poJiM OHOJOTMM B CHUCTEME HAYYHOIO 3HAHUA
€CTECTBEHHbIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa H
HAayYHOTO MHPOBO33pPEHHS, O BKJAJ€ POCCHMCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouooruy, PyHKIMOHATLHOM IPaMOTHOCTH YEJIOBEKA JJIsl PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMONOTMYECKUX TEPMUHOB W TOHATUH: JKU3Hb, KIETKAa,
opram3M, MeTabonmm3M (OOMEH BEIIECTB W MPEBpAIICHUE YHEPrUH), TOMEOCTa3 (CaMOPETYIISIHS),
YpOBHEBasi OpraHU3alusl KUBBIX CHCTEM, CAaMOBOCIIPOM3BeIEHUE (PENpOAYKIIMS), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;
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YMEHHE U3JaraTh OWOJIOTMYECKHE TeopHH (KIETOYHAs, XpPOMOCOMHAs, MYTallMOHHA,
[EHTpaIbHAs JOTMa MOJIEKYJIsIpHOU Ouosorun), 3akousl (I'. Mennens, T. Moprana, H. U. BaBusnosa) u
yueHus (0 IIEHTpaX MHOTooOpa3usi M MPOUCXOXKICHUA KyIbTypHbIX pactenuit H. M. Basuioa),
OTIPEIeNIATh TPAHULIBI UX TPUMEHUMOCTH K KHMBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJAMU HAYYHOIO MO3HAHUS B OMOJIOTUU: HAOJIIOJIEHHUE U ONMHCAHUE KUBBIX
CHCTEM, IIPOLECCOB M SIBJICHUW, OpraHu3alus M TIPOBEACHHE OHOJOTHYECKOr0 HKCIEPUMEHTA,
BBIJIBUKCHUE TUTIOTE3bI, BBISABICHHE 3aBHCHMOCTH MEXIY HCCIIETyeMBIMH BEIIMYMHAMH, OOBSCHEHHE
MOJIYYEHHBIX Pe3ylbTaTOB, MCIONIb30BAHHBIX HAYYHBIX MOHSTHUN, TEOPHH U 3aKOHOB, YMEHHUE JIeaTh
BBIBOJIBI HA OCHOBAHMH TIOJTYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNIATh CYNIECTBEHHBIE TIPU3HAKA BHPYCOB, KJIETOK MPOKAPHOT H DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB H
NpeBpalleHus] JPHEPrUM B KJETKe, (OTOCHHTE3a, IUTACTHYECKOTO M DJHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meil03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJIbHOIO Ppa3BUTHS
oprasusma (OHTOI€HE3);

YMEHHE NPUMEHSTH IOJydYeHHbIE 3HAHUS /IS OOBSICHEHUS OWOJIIOTMYECKHX TIPOLECCOB U
SBIIGHUH, AN TPUHATHS TPAKTUYECKUX PEUICHHH B MOBCEIHEBHOM JKHU3HHM C IIENBI0 OOecreyeHus
0€30IIaCHOCTH CBOETO 3/I0POBbS M 3I0POBBS OKPY)KAIOLIMX JIOACH, COONIONEHUS] HOPM I'PaMOTHOIO
MOBEJCHUS B OKpYXalolled NpuUpoJHONW cpele, MOHMMaHHE HEOOXOIWMOCTH HCIIOIb30BAHMS
JOCTH)KEHUHM COBpEMEHHOI OMOJIOrHH M OMOTEXHOJIOTHH I pallMOHaIbHOTO PUPOIOTIOIb30BaAHUS;

YMEHHE penlaTh 3JE€MEHTapHble T€HETUUECKHUE 3a/1auyd Ha MOHO- M JUTMOPUHOE CKpEIIMBAHUE,
CLIETUIEHHOE HacJel0BaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPELIMBAHUS AJSl MpeCKa3aHUs
HaclleI0BaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOIHATD JTAOOPAaTOPHBIE U MPAKTHUECKUE paboThI, COOMI0IaTh paBuiIa Ipu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH HHPOPMALHUIO OHOIOrHYECKOTO
COJIEpKaHusl, BKIIIOYAIOUIYIO TICEBAOHAYUHbIE 3HAHUS U3 PA3IUYHbIX UCTOYHUKOB (CPEACTBA MAaCCOBOM
nH(pOpMaIlUY, HAYYHO-TIOMYJISIPHBIE MATEpUalbl), STHUECKHE ACTeKThl COBPEMEHHBIX MCCIEAOBAHUN B
Ouosiornu, MeauIrHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHhbMEHHBIE M YCTHBIE COOOIIEeHHs, 00001asi OMOIOTHIECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO MUCIOIb30BATh MOHATHUHHBINA anmnapaT OMOJIOTHH.

[IpenMeTHble pe3ynabTaThl OCBOEHHUs yueOHoro mnpeamera «buonorusi» é 11 kaacce NONKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMA O MECT€ M pOJIM OWOJIOTUM B CHUCTEME HAyYHOTO 3HAHHA
€CTeCTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHSI, O BKJIQJ€ POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosiornu, PyHKIMOHATFHON TPAMOTHOCTH YEJIOBEKA IS PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJEpKaHHE OUOJNOTHYECKUX TEPMHHOB W TIOHATUN: BUM, MOMYJSIuS,
reHo(OH], BONIONMSA, IBUXKYIIUME CHIIbI ((PAKTOPHI) SBONIONMH, MPUCIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHME, SKOJIOTHYECKHE (PaKTOphl, SKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTHI, PEAYLEHTBHI,
L[ENU MUTaHUs, YIKOJIOTUYEeCKasi mupaMua, Ouoreomenos, ouocdepa;

yYMEHHUE u3jiaraTh OMoJoruueckue Teopuu (3BomonnonHas teopus Y. JlapBuna, CHHTETHUECKas
TEOPHS SBOJIONNH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apojblimieBoro cxoactsa K. M. bapa, yepenoBanus
TJIaBHBIX HampaBieHuid u myteit sBomonnu A. H. CeBeprioa, yuenus o 6uocdepe B. 1. Bepnaackoro),
OTIPENIeNIATh TPAHUIIBI UX IPUMEHHUMOCTH K KHUBBIM CUCTEMaM;

YMEHHE BJIaJIeTh METOJAaMU HAYYHOIO MO3HAaHHS B OMOJIOTUU: HAOJIIOIEHHUE U ONMHMCAHUE KUBBIX
CHCTEM, IPOLECCOB M SIBICHUH, OpraHu3alMs W MpOBEJCHHE OMOJIOTHYECKOr0 SKCIEPUMEHTA,
BBIJIBUKCHUE TUTIOTE3bI, BBISABICHHE 3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEITUYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3ylbTaTOB, HCIOIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPHA U 3aKOHOB, YMEHUE JeJaTh
BBIBO/IBI HA OCHOBAHMH TIOJTYYEHHBIX PE3YJIbTATOB;

Tpunoscenue k 0cHoO8HOU 0Opa306amenvbHOU npoepaymme cpeore2o obue2o oopasosarusi MAOY « COLL No 9»
Pabouas npoepamma yuebnozo npeomema «buonoeus. basoswiit yposenn(1 uac)», 10-11 xnacc
21



YMEHHUE BBIJCIATh CYIIECTBEHHbIE IPHU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BHUJOB,
MOITYJISIIIAHA, TIPOJIYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTE€OIICHO30B W JKOCHUCTEM, OCOOCHHOCTH
NPOIIECCOB:  HACTCACTBEHHONW  W3MEHUMBOCTH, CCTECTBEHHOTO  OTOOpa,  BHI000pa3oBaHWs,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJOTHUYECKUX (DAKTOpPOB HAa OpraHM3MBI, IMEpeHoca
BEIIECTB M IOTOKAa JHEPrUU B HKOCHCTEMaX, AHTPONOTCHHBIX H3MEHEHHH B JKOCHCTEMaxX CBOSH
MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOr€OXUMHUECKUX LIUKIOB B Onocdepe;

YMEHHE TPUMEHSTH TIIOJIyYC€HHbIE 3HAHUS M OOBSICHEHUS OWOJIIOTHYECKHUX TMPOIECCOB U
SIBIICHWM, U1 TPUHSATHS TPAKTHYECKUX PEIICHHA B IMOBCETHEBHOW >KM3HHM C IICNIBI0 OOeCTIeUeHHS
0€30IIaCHOCTH CBOETO 3/I0POBbS M 3I0POBBS OKPY)KAIOLIMX JIOAEH, COONIONEHUS] HOPM T'PaMOTHOTO
MOBEJICHUSI B OKpYXKaloIled NPUPOAHON cpene, IMOHWMAaHHE HEOOXOAMMOCTH HCIIOIb30BaHUS
JOCTIDKEHUIH COBPEMEHHOM OMOJIOTHH JIJISl PAIlHOHAIEHOTO IPUPOOIIOIB30BAHHUS;

YMEHHUE penIaTh IeMEHTapHbIe OMOJIOTHYECKUE 3a/1a4H, COCTABISITh CXEMBI IIepeHOCa BEIIECTB U
SHEPTHH B SKOCHCTeMaxX (IIeTH MUTAHUSA );

YMEHHE BBINOJIHATH Ja0OpaTOpHBIE U MpaKTHUECKue padoThl, COOM0IaTh paBuiIa Ipu padoTe ¢
y4eOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYSCKH OIICHWBAaTh W HMHTEPIPETUPOBATh WHQPOPMAIHMIO  OHOJIOTHYECKOTO
COJICpKaHHUs, BKITIOYAIOIIYIO IICEBOHAYYHBIC 3HAHUS U3 PA3IUYHBIX UCTOYHHMKOB (CPEACTBA MacCOBOM
WHPOpPMAINY, HAYYIHO-TIOMYJISIPHBIE MaTepHalbl), pPacCMaTpPUBaTh TJIOOAIBHBIE HSKOJIOTUYECCKHE
po6JIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 0000111ast OMOJIOTMYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIH30BATh MOHATHIHBINA anmapaT OMOJIOTHH.
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