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IHHOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mnporpamMmbl TO OHOJIOTHM TEOPETHYECKYI0 OCHOBY MJISl OMNpEIeNieHHs IMOIXOI0B K
(hopMHpOBaHUIO cozepKaHusl yuyeOHOro mpeaMeTa «bHonorusy cocTaBUIN: KOHIENTyalbHble nojoxenus ®I'OC
COO o B3auMOOOYCIIOBIEHHOCTH IIeNel, COIEepX aHWsi, pPe3yJdbTaToB OOydeHHs ¥ TpeOOBaHWA K YPOBHIO
MTOATOTOBKM BBIITYCKHUKOB, TOJOXKEHHS 00 OOMMX M[eisIX W NPHUHIUNAX, XapaKTepPHU3YIONINX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHET0 obmiero oopazoBanus B Poccuiickoit @enepanyu, a Takke NOJI0KEHHUS 0 crierudurke
Oouonoruy, e€ 3HAYCHUU B TIO3HAHUHU >KUBOW MPHUPOJBI U 00ECIeUeHUH CYIIECTBOBAHUS YEIOBEUECKOr0 00IIecTRa.
CornacHO Ha3BaHHBIM TIOJIOKEHSIM, OTIPE/IeTICHBI OCHOBHBIE (DYHKIIMY IPOTPAMMEI 110 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMmMa mo Ouonoruu Ha€T MpeAcTaBlIEHHE O LENAX, 00 oOmiel cTpaTerur 0Oy4YeHHs, BOCIUTAHUS U
pa3BuTHs 00ydYaroUIMxcsl cpeAcTBaMH yueOHoro mpenmera «buonorusy», ompenenser o0s3aTeNbHOE MPeaMETHOE
coJlep)KaHUe, er0 CTPYKTYpY, paclpeieleHre MO pasfeliaM W TeMaM, PeKOMEHAyeMYI0 MOCIeI0BaTeIbHOCTh
W3y4YeHHs Y4YeOHOro Marepuaiga C Y4ETOM MEKIIPEAMETHBIX ¥ BHYTPHUIIPEJAMETHBIX CBS3EH, JIOTHKH
00pa30BaTeIbHOTO NPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yJatoNUXCSl.

B mnporpamme mo OuONOTHMEM TaKKe YYHTHIBAIOTCS TpeOOBaHWUS K IUTAHUPYEMBIM JMYHOCTHEIM,
METanpeMETHBIM H TpeIMETHBIM pe3yibTaraM oO0y4deHuss B (OPMHPOBAHHHM OCHOBHBIX BHUAOB Yy4YeOHO-
MO3HABATENFHON JIEATENLHOCTH/yUeOHBIX NISHCTBUI OOydYalomMXcs MO0 OCBOCHUIO COJEpIKaHUsl OMOJIOTMYEeCKOro
o0pa3oBaHusI.

B mporpamme o 6uonoruu (10—11 xmaccel, 6a30BBIi YPOBEHB) pealn30BaH MPUHIIAI PEEMCTBEHHOCTH B
M3Y4YCHUU OMOJIOTHH, OJlaroaps 4eMy B HEll MPOCMaTPUBACTCS HAPABICHHOCTh Ha Pa3BUTHE 3HAHWM, CBI3aHHBIX
C q)OpMPIpOBaHI/ICM €CTCCTBCHHO-HAYYHOI'O MUPOBO33PCHUA, HIEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJIOTHYCCKOI'O
MBIIIICHAS, TIPEICTABICHUN O 30pPOBOM 00pa3e KU3HU U OepEeXKHBIM OTHOIIEHHEM K OKPYXKArOMIeH MPUPOTHON
cpene. [losromy Hapsiay ¢ u3ydeHreM 0OIIeONOTOTHYECKUX TEOPUH, a TAKKE 3HAHUHA O CTPOCHHH JKHUBBIX CHCTEM
pa3HOTO paHTa W CYHIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX IPOIECCOB B MpOrpamMme Mo OHOJOTHU YAEICHO
BHUMAaHUE UCTIOIH30BAHUIO TTOYYCHHBIX 3HAHUN B TMOBCEIHEBHOM JKU3HU TSI PEIICHUS MMPUKIATHBIX 3a7a4, B TOM
qyclie: NpOPUIAKTUKA HACIEACTBEHHBIX 3a00JIEBaHWN YeEIOBEKa, MEIMKO-TEHETHYECKOTO KOHCYIbTHPOBAHUS,
00OCHOBaHUS 3KOJOTHYECKH 1eNIecO00pa3HOro MOBeIeHH B OKPYXKAOIIEeH MPUPOJHOI cpene, aHaiu3a BIUSHUS
XO3SIMCTBEHHOM ACATCIIBHOCTH YCJIOBCKAa Ha COCTOAHUE MPUPOAHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. Ycunenue
BHAMAaHUS K TPUKJIATHON HAIMPaBJICHHOCTH y4eOHOTrO IpenMera «bHOJOTHs MPOAMKTOBAHO HEOOXOINMOCTHIO
oOecriedeHus] YCIOBUHA JUIsl PEHIeHUs OJHOW M3 aKTyaJIbHBIX 3a/la4 IIKOJBHOTO0 OMOJOTMYecKOro oOpa3oBaHMs,
KOTOpas mpearnoaraeT GopMHUpOBaHUE Y 00YHAIONIMXCS CIOCOOHOCTH aIallTHPOBATHCA K N3MEHEHUSIM IMHAMUYTHO
Pa3BHUBAOIIETOCSI COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpemHero oOmiero oOpa3oBaHHMs 3aHMMaeT BaxxHoe MecTo. OHa oOecrmieumBaeT
(hopMupoBaHUEe y O0YyYarOIINXCS MPEACTABIICHUN O HAy4YHOM KapTHUHE MHUpA, pacIIUpseT U 0000IIaeT 3HAHUS O
XKHUBOU MpUpOJIE, €€ OTIMYUTENLHBIX NMPU3HAKAX — YPOBHEBOW OPTaHU3AIMH U JBOJIOIUH, CO3MAET yCIOBUS IS
MO3HAHWsI 3aKOHOB XHBOW MPHPOJBL, (HOPMUPOBaHUS (YHKIIMOHAIBHON TPaMOTHOCTH, HABHIKOB 3J0POBOTO H
Oe3onacHOro obpa3a >KW3HHM, SKOJIOTHYECKOTO MBIIUICHHS, [EHHOCTHOTO OTHOLICHUS K JKUBOW MpUpOAE U
YeIIOBEKY.

Bonbmioe 3HaueHne OWMONOTHS HMMEET TaKkKe Uil pPEHICHUs] BOCHHUTATENBHBIX M Pa3BUBAIOMIMX 3a]ad
cpeanero obuiero oOpa3oBaHMs, cOUaIU3aury odydarommxcs. M3ydenne Ouoaorun odecrneurnBaeT yCIOBUS IS
(1)OpMI/IpOBaHI/I$I HWHTCIUICKTYAJIbHBIX, KOMMYHHUKAIIMOHHBIX U I/IH(bOpMaI_[I/IOHHBIX HaBBIKOB, 3CTETHYECKOM
KYJIBbTYpBl, CIIOCOOCTBYET HHTErpauuyd OWOJOTHMYECKMX 3HAHWH C NPEACTaBICHUSIMH W3 JPYTrUX Yy4eOHBIX
MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUH U reorpadguu. HazBaHHBIE MOJIOKEHUS O NMperHa3HauYeHUH Y4eOHOTo
npeaMera «bHONOTHS» COCTABWIIM OCHOBY JUIS OIpPECNCHUs TOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro
coJiep KaHusl, IPEACTABICHHOTO B TPOrpaMMe 110 OUOJIOTHH.

Ot0op comepxanus ydeOHoro mnpeamera «buonmorus» Ha 0a30BOM YpOBHE OCYWIECTBIEH C TO3ULMA
KYJIbTYpOCOOOPA3HOTO IMOJIX0/1a, B COOTBETCTBHH C KOTOPHIM OOYHYAIONIMECs JIOJDKHBI OCBOHMTH 3HAHUS M YMEHUS,
3HaYMMbIe U1 (OpPMUpPOBAaHUS OOIIEH KyIbTYphl, ONPEACNAIONINE aJeKBAaTHOE IIOBEJICHHE 4YeJOBEKa B
OKpy’Karoleil NpupoIHON cpele, BOCTpeOOBaHHBIE B IOBCEJHEBHOM JKM3HUM M NPAKTHUECKON JEsITENbHOCTH.
Ocoboe MecTo B 3TOH cHCTeME 3HAHWN 3aHMUMAIOT JJIEMEHTHI COACP)KAHHSA, KOTOPBIE CIYXaT OCHOBOW IS
(opMHpOBaHUSI TIPENCTAaBICHWH O COBPEMEHHOW €CTeCTBEHHO-HAyYHOW KapTHHE MHpa H I€HHOCTHBIX
OpPHEHTALMAX JTMYHOCTH, CIIOCOOCTBYIOLINX T'YMaHH3alUU OHOJIOTHIECKOT0 00pa3oBaHHs.

CTpyKTypHpOBaHHE COJepKaHUs YIeOHOr0 MaTeprana B IporpaMMme 1Mo OMOJIOTHU OCYIIECTBIICHO C YUETOM
MPUOPUTETHOTO 3HAYCHHUS 3HAHMH 00 OTIUYMTEIBHBIX OCOOCHHOCTSX MXHBOHW HPHPOIbI, O €€ ypOBHEBOU
OpTraHu3aliy ¥ SBOJIOIMHA. B COOTBETCTBHU C 3THM B CTPYKType Y4eOHOro mpeamera «buoNorws» BbIICICHBI
CIIEAyIOIIME colepKaTeNbHble TUHHUK: «buojorus kak Hayka. MeToapl Hay4HOro mo3HaHHs», «KieTka kak
OuoJytornueckas cuctemMay, «Opranu3M Kak OHoJorudeckas cucrema», «CucremMa 1 MHOT000Opa3ne OpraHunIecKoro
MHUPa», « IBONIOIHS KUBOU MPUPOIBD», « IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTIY.



Ilens wm3yuenus ydueOHoro mpernmera «buonorms» Ha 0a30BOM ypOBHE — OBIaJEHHE OOyYarOIIMMHCS
3HAaHWSMU O CTPYKTYPHO-(YHKIIMOHAJIILHON OpraHU3alliy XKUBbIX CUCTEM PA3HOTO paHra U NpuoOpeTeHHe yMEHUH
WCTIONB30BaTh 3TH 3HAHUS IS TPAMOTHBIX ACWCTBHHA B OTHOLICHWH OOBEKTOB JKMBOM MPHPOABI M PEIICHHS
Pa3NIUYHBIX )KU3HEHHBIX IPOOIIEM.

HocTtwxenne nenu u3ydeHus ydeOHoro mnpexnmera «buosorms» Ha 0a30BOM ypoBHE o0OecneuuBaeTcs
pelIeHneM CIeAYIONNX 3aay:

OCBOCHHE OOY4YalOUIMMHUCSI CHUCTEMBl 3HAaHUH O OHOJOrMYECKHX TEOpHAX, VYUYCHHSX, 3aKoHaXx,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, [IPABUIAX, CIYKAIIUX OCHOBOH I ()OPMHUPOBAHUSI IIPEICTABICHUI O €CTECTBEHHO-
HAy4YHOH KapTHHE MHpa, O METOJaX HAay4YHOTO TO3HAHMS, CTPOCHHH, MHOTOOOpa3ud M OCOOCHHOCTSX JKHUBBIX
CHCTEM pa3HOro YPOBHsI OpraHU3aliy, BELIAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX UCCIEI0BAHUSIX B OMOJIOTHY;

¢dbopmupoBaHne y 00ydaromIMXcs IO3HABATEIbHBIX, MHTEIUIEKTYaJbHbIX M TBOPYECKUX CIOCOOHOCTEH B
Ipolecce aHaJu3a JaHHBIX O IITAX PAa3BUTUS B OMOJIOTMM HAYYHBIX B3IJISZIOB, MAEH U MOAXOAOB K HU3YyYEHHIO
YKUBBIX CHCTEM Pa3HOT0 YPOBHS OpraHU3ALINU;

CTaHOBJICHHE Yy OOydaromuxcsi oOmell KynbTyphl, (DYHKIHOHAJBHOH TIPAMOTHOCTH, Pa3BUTHE YMEHUH
OOBSICHATh W OLCHWBATh SIBJICHUS OKPY)KAIOLIETO MHpa XHBOH MPUPOAbI HA OCHOBAaHMM 3HAHUH U OIBITA,
MOJYYCHHBIX MIPH U3yYeHUU OUOJIOTHY;

¢dopmupoBaHue y OOYYalOIIMXCS YMEHWH WUIIOCTPUPOBATh 3HAYCHHWE OWOJNOTWYECKUX 3HAHHWH B
MPAKTUYECKOM  AEATENIbHOCTH  YEJOBEKa, PAa3BUTUM  COBPEMEHHBIX  MEAMLUMHCKHX  TEXHOJOTMH H
arpoOHNOTEXHOIOTHIA;

BOCTIUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUSI YEIIOBEKOM >KMUBOW TPHPOIBI, HEOOXOJUMOCTU
Oepe’KHOTO OTHOIIEHUS K HeH, COOIIOACHUS STHYECKUX HOPM IPH [IPOBEAECHUH OMOIOTHUECKUX HCCIIEIOBAHUM;

OCO3HAHUE LEHHOCTU OMOJOIMYECKUX 3HAHMM ISl HOBBIIICHUS YPOBHS IKOJOIMYECKOH KyNIBTYpbI, AJIS
($hopMHpOBaHUS HAYYHOTO MUPOBO33PEHHS;

MPUMEHEHNE MPHOOPETEHHBIX 3HAHUK M YMEHWH B MOBCEAHEBHOW KM3HU JJIsl OLIGHKU TIOCJIEACTBUI CBOCH
JESITENbHOCTH 110 OTHOIICHHIO K OKPYXKAIOLIEeH cpeie, COOCTBEHHOMY 3J0POBbIO, 0OOCHOBaHHE U COOJIIOACHHE MED
npo(UIaKTUKY 3a00JIeBaHUT.

B cucreme cpennero obmero obOpasoBaHusi «buosorus», n3ydaemas Ha 0a30BOM YpOBHE, SIBISIETCS
00s3aTeNIbHBIM  YU€OHBIM IPEIMETOM, BXOAALIMM B COCTaB HpeaMeTHOH obnactu «EctecTBeHHO-Hay4HbIE
MPEIMETBD».

Jna u3yuenust 6uonorun Ha 0a30BOM YPOBHE cCpemHero odumiero odpa3zoBaHus OTBoaUTCS 68 yacos: B 10
kimacce — 34 gaca (1 gac B Henmenmio), B 11 kmacce — 34 gyaca (1 4ac B HEACIIO).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJiorus kak Hayka (2 yaca)

Buonorust kak Hayka. CBsi3b OMOJOTHMHM C OOIIECTBEHHBIMU, TEXHUYSCKUMH U JAPYTUMHU €CTECTBEHHBIMH
HayKaMmu, Quiiocopueid, STUKON, CTETUKOW U mpaBoM. Poiib Ononoruy B pOPMUPOBAHUN COBPEMEHHOM HAYYHOU
KapTUHBI MUpa. CrucTeMa OMOIOTHYECKIX HayK.

MeTo/1pl TIO3HAHHUS KMBOH MPHUPOABI (HAOJIOACHHE, SKCIIEPUMEHT, OIMCaHKe, U3MEPEHHUE, KIIaCCU(PUKAIIHS,
MOJIEJINPOBAHKE, CTATUCTHYECKAsE 00pabOTKa TAHHBIX ).

JdemoHcTpauuu:

IToptpetsi: U. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmump! 1 cxeMbl: «MeToAbl TO3HAHUS KUBOH TPUPOIIBI.

JlaGopaTopHble H MPAKTHYECKUE PAOOTHI:

[IpakTuueckas pabora Ne 1. «Mcmosib30BaHHE pPa3IMYHBIX METOJOB IPH H3YyUYECHHUH OHOJOTHUCCKUX
00BEKTOBY.

Tema 2. )KuBble cucTeMbl U ux opranusanus (1 yac)

JKupple cuctembl (OMOCHCTEMBI) KaK MpeaMeT wu3ydeHus Owojorud. OTIWYmMe JKUBBIX CHCTEM OT
HEOPraHUYECKOU MPUPOJIBIL.

CBolicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHHU OpraHHU3aIUKA OMOCUCTEM: MOJCKYISPHBIN, KICTOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIIHOHHO-BUIOBOM, YKOCUCTEMHBIN (OHOTEOIIEHOTHYECKHIT), OnoCchepHBIH.

JdeMoHcTpanmu:

Tabnuip! 1 cxembl: « OCHOBHBIE PU3HAKY YKU3HI», « Y POBHU OPTraHU3AIUY KUBOU MTPUPOJTBD».

O6opynoBanue: Mojenb Mosekyibsl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOeHHUE KJIETKH (8 4acoB)

XUMHUECKUI COCTaB KIETKH. XUMHYECKUE OJJICMEHTBI: MaKpOdJIEMEHThl, MHKpPO3NEeMEeHTH. Boma u
MUHEpaIbHbIC BEILIECCTBA.



OyHKIMH BOJIBI 1 MUHEPAIIBHBIX BEIIECTB B KieTke. [loanepkanue 0cMOTHYECKOro OanaHca.

Benxu. CocraB u crpoeHne OelKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. He3aMeHHMbIE U 3aMeHHMBIE
AMHHOKHUCIIOTBL. AMHHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€JIKOBOW MOJIEKYJNbl (IEpBUYHAs, BTOpUYHAS,
TPETUYHAS U YeTBEPTUYHAS CTPYKTYpa). XUMHYECKHE CBOMCTBA OenKoB. bruonornueckue GpyHKIM OEIKOB.

depmenTsl — Ouonorndyeckue katamuzatopbl. CTpoeHue ¢epMeHTa: aKTHBHBIH LEHTp, cyOcTpaTHas
cneuuduanocts. Kopepmentsl. Buramunbl. OTnnuaust pepMeHTOB 0T HEOPraHUYECKUX KaTalu3aTOpPOB.

VYrneBoapl: MoHOcaxapuibl (TJIOK03a, pubo3a W AE30KCMpr003a), MUcaxapuibl (caxaposa, JIakTo3a) U
noJrcaxapusl (KpaxMai, TIIMKOTeH, LeJIiono3a). bruonornueckue GyHKINN YIIeBOAOB.

Jlumuapl:  Tpuraunepuabl,  ¢ochonunuapl, crepounsl.  [HapoguabHO-TUAPOGOOHBIE  CBOWCTBA.
Buonornueckue ¢pynkunu nunuaos. CpaBHEHHE YTIIEBOAOB, OCIKOB M JIMITUA0B KAK HCTOYHUKOB SHEPTHU.

Hyxneunoseie xucnotsl: JJHK um PHK. Hyxneotuasl — MoHOMEpHI HYKIEMHOBBIX KHCIOT. CTpoeHHEe U
¢ynkuuu IHK. Crpoenne u ¢pynkunun PHK. Buast PHK. AT®: ctpoenue u GpyHKIHH.

Hutonorust — Hayka o kierke. Knerounas Teopusi — npumep B3aUMOACHCTBHA WaeH U (akTOB B HAYIHOM
mo3HaHuH. MeTo bl N3ydeHsI KIIETKH.

Kmerka kak menoctHas xwBast cuctema. OOmMe TPU3HAKKA KIETOK: 3aMKHYTas Hapy)Has MeMOpaHa,
moutekynbl JJHK kak renernueckuit ammapar, ciucreMa CHHTE3a Oelka.

Tuns! KIeTOK: dyKapuoTHdecKas u mpokapuotuieckas. OCOOEHHOCTH CTPOSHUS MPOKAPHOTHIECKON KIIETKH.
Krnerounas crenka 6akrepuii. CTpoeHHe 3yKapHOTHIECKOH KieTki. OCHOBHBIE OTIIMYUS PACTUTEIHHOM, )KHBOTHON
Y TPUOHOH KIIETKH.

[loBepxXHOCTHBIE CTPYKTYpHI KJIETOK — KIETOYHAs CTEHKAa, TNIMKOKAJIHWKC, X (yHKiuu. llnmasmarndeckas
MeMOpaHa, e€ cBoiicTBa u ¢yHKIuH. LluTorumasma u e€ opranouasl. OgHoMeMOpanHbIe opraHouabl kieTku: J1IC,
anmapat ['onbmkn, mru3ocomsl. [loryaBTOHOMHBIE OpraHOWIB! KIETKHA: MUTOXOHIpHH, TutacTuabl. [Ipoucxoxnenne
MUTOXOHIpHUNA W TacTui. Bunmbl mnactun. HememOpaHHBIE OpTaHOWIBI KIETKH: pUOOCOMBI, KIIETOYHBIA IICHTP,
LEHTPUOIN, PECHUYKH, )XTyTUKH. DYHKIINN OPTaHOHIOB KIIETKH. BKITIOYeHHU .

Anpo — perynaropHsiii neHTp kieTkn. CTpoeHue siapa: sjaepHas o00JI0YKa, KapHoIula3Ma, XPOMATHH,
SITPBITIKO. XPOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIETKE.

JdemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkusc,
P. ®panxnun, K. M. bap.

Huarpammer:  «Pacnpenenenne XMMHUYECKHX JJIEMEHTOB B HEXHBOW mpupozae», «Pacmpenenenue
XUMHYECKUX DJIEMEHTOB B KUBOU MTPUPOJIEY.

Tabmumer u cxemsr: «llepuomuveckas TabmUIa XUMHUYECKHX 3JIEMEHTOBY, «CTpOCHHE MOJEKYIBI BOIBD),
«buocunTes Oenka», «CtpoeHre MOJeKysbl Oenka», «Crpoenue ¢epmenta», «Hyknennossie kuciaorsl. JTHK»,
«Ctpoenne Mmonekyisl ATDy», « CTpoeHue 3yKapruOTHIECKOH KIIETKI», «CTpoeHHe )KUBOTHON KIIETKW», « CTpoeHHE
pacTUTENbHON KIEeTKN», «CTpoeHue MPOKAPHOTHIECKON KIeTKn», «CTpoeHue sSapa KIETKW», «YTIEBOIBDY,
«JInnuaey.

OO06opymoBaHMe: CBETOBOM MHUKPOCKON, OOOpYAOBaHWE JII TPOBEICHUS HAOMIOMEHUN, W3MEPCHUA,
OKCIIEPUMEHTOB, MUKPOIIPpEIapaThbl paCTUTCIILHBIX, )KUBOTHBIX 1 6aKTepI/IaJ'II)HBIX KJICTOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

JlaGopatopHas padora Ne 1. «M3ydeHne KaTaqTuTHYECKOW aKTUBHOCTH (DEPMEHTOB (Ha MpHUMEpe aMHiIa3bl
WJTU KaTajaas3bl)y.

JlaGopatopHass padora Ne 2. «M3ydeHme CTpOCHHsI KIETOK PACTCHHM, >KHUBOTHBIX W OaKTEpWid IO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIUCAHUE).

Tema 4. ’KuzHenessTeJIbHOCTh KJIETKH (6 4acoB)

OOMeH BellecTB, WIM MeTa0ONMM3M. AcCUMHIALUA (IUIACTHYCCKUH OOMEH) W JAMCCUMUIISALIHS
(?HEpreTHYEeCKuit 0OMEH) — JIBE CTOPOHBI €AMHOTO TIpoliecca Meradbonmm3ma. Posbh 3aKOHOB COXpaHEHHS BEIIECTB U
SHEPTUH B MOHUMaHUU MEeTabOoIN3Ma.

Tunel oOMeHa BelIecTB: aBTOTPO(HBIH M rerepoTpodHbd. Poib ¢epMeHTOB B OOMEHE BEIIECTB H
MIpEeBpAIICHUN YHEPTUU B KIIETKE.

dorocunre3. CBeroBass u TeMHOBas (a3pl (orocunTesa. Peakium dortocuntesa. DbdeKTUBHOCTD
(dotocunTe3a. 3HaueHue POTOCHHTE3a IS JKU3HK Ha 3emite. BiusHue ycnoBuii cpejibl Ha (POTOCHHTE3 U CIIOCOOBI
MOBBIILICHHS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTe3UpyIoure 6akTepruu. 3HadYeHue XeMOCHHTE3a ISl )KU3HHU Ha 3eMiie.



OHepretudeckuii oOMeH B KieTke. PaciueruieHue BeliecTB, BBIACICHHE U aKKyMYyJMPOBaHHWE DHEPTUM B
KJIETKe. OJTallbl SHepreTudeckoro oomena. I'nmmkonus. Bpoxenme m ero Bunel. KuciopomHoe okucieHue, win
KJeTouHoe Apixanue. OxucnurensHoe GochopunrpoBanue. IPPEKTUBHOCTD IHEPTETUIECKOTO OOMEHa.

Peakunun wmatpuuHoro cuHTe3a. leHermueckass wuHpopmauus u JHK. Peanmsaumsi renermueckoit
nHpopMauu B KieTKe. ['eHeTHYecKWid Koa u ero cBoiictBa. Tpanckpumuuss — MaTpuuHbiii cuHTe3 PHK.
Tpancnsauusa — 6uocunTe3 O6enka. Jransl TpaHcasuun. KoaupoBanue aMuHOKUCTIOT. Pons pubocom B OnocuHTe3e
Oenka.

Hexnerounsie ¢opmel sxu3nn — Bupychl. Mctopust otkpbitus BupycoB (. Y. MBanosckuii). OcobeHHOCTH
CTPOCHUS U JKU3HEHHOTO IMKJIa BHPYcoB. bakrtepuodaru. bBomesHnm pacTeHuil, >XKMBOTHBIX M YEJIOBEKa,

BBI3bIBacMble BUpycaMu. Bupyc wnmmynomeduuurta uenoBeka (BUY) — Bo3Oyautens CIIHMa. O6partnas
TPaHCKPHIILUS, peBepTasa 1 nHrerpasa. [Ipopunaktika pacnpocTpaHeHust BUPYCHBIX 3a00JIeBaHUH.
JdemoHcTpanum:

Hoprpetsr: H. K. Konsros, 1. U. Banosckuit, K. A. Tumupsizes.

Tabmumer 1 cxemspl: «Tumbl nmutaHusy, «MeTtabomuzm», «MUTOXOHIPHS», «DHEPTEeTHYECKUH OOMEH»,
«Xmopormact», «Portocunte3y, «Ctpoerne JJHK», «Crpoenne n dyHKIMOHMpOBaHUe reHa», «CHHTE3 Oenkay,
«l'enernueckuit kom», «Bupyce», «bakrepuodparn», «CtpoeHne wu kuszHeHHBIH 1wkn Bupyca CIIN]a,
OaxTepuodaray, «Permmkarms JJHK».

Ob6opynoBanue: moaenu-anmukanuu «Y aoerne JJHK u tparckpunmmsy, «buocunres 6enkay, «Ctpoerne
KJIETKU», Mozenb cTpyKTypsl JJHK.

Tema 5. Pa3MHoO:KeHHe M HHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB (5 yac)

KreTounslii 1wk, wWin XKU3HEHHBIA WK KieTku. MHTepdasza m mumro3. llpomecchl, mporekaromue B
naTepdaze. Perummkanusa — peakuus matpuunoro cuate3a JJHK. Ctpoenme xpomocom. XpomocoMHbI HabOp —
KapuoTUIl. JIUTUIOMIHBIA W TalUIOWAHBIA XPOMOCOMHBIE Ha0Ophl. Xpomatuisl. lluTomormdeckue OCHOBEI
Pa3MHOEHUS ¥ HHIUBUIYAILHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Crammm mutosa. llporecchl, MpOWCXOMAIINE HA Pa3HBIX CTaIUSIX MHTO3a.
Buonoruueckuii cMbICII MUTO3A.

[IporpamMmmupyemas ruOensb KIETKH — aromnTo3.

@dopMBI Pa3MHOKEHHS OPraHW3MOB: OECIIONIoe W TOJO0BOE. BHIBI Oecronoro pa3MHOXKEHUS: JeJICHHE
HaJBOE€, TOYKOBAHKE OJTHO- 1 MHOTOKIIETOYHBIX, CITOPOOOpa30BaHUE, BET€TATUBHOE pa3MHOXKeHHe. VIckycCcTBeHHOE
KIIOHHPOBAHHUE OPTAaHU3MOB, €T0 3HAYEHHE IS CEIEKIINU.

[TomoBoe pasMHOXeHHE, €T0 OTIINYHS OT OECIOoIOoTO.

Metiios. Craguu meiio3a. [Ipouecchl, npoucxoasiue Ha cranuax meilo3a. [loBeneHue xpomocom B Meio3e.
Kpoccunrosep. buonoruueckuii cMbICi U 3HaU€HHUE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHUs IMOJIOBBIX KJIETOK Y JKMBOTHBIX. [I0/OBBIE *Kene3bl: CEMEHHMKH U
smaaukr. OOpa3oBaHWe M PA3BUTHE IMOJOBBIX KIIETOK — raMeT (CIepMaTO30W/I, SUIEKIIeTKa) — CIIepMaTOTeHe3 1
oBorene3. OcOOEHHOCTH CTPOEHUS SHIEKIETOK U criepMaro3onoB. OmnogoTBopenue. [laprenorenes.

WuauBuayanbHoe  pa3BuTHEe  (OHTOTreHEe3). OMOpPHOHAIBHOE  pa3BuTHe  (dMOpuoreHes).  DTarbl
SMOpPHMOHAJIBFHOTO  Pa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJIAlWs, OpraHOreHes.
[HoctambproHansHOE pa3BuUTHE. THUMBI MOCTAIMOPHOHAIBHOTO pPAa3BUTH: MPAMOE, HEmpsAMoe (JMYWHOYHOE).
Brusiaue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3ButHe pacrenuii. OHTOreHe3 [IBETKOBOTO PACTEHHS: CTPOSHHIE CEMEHH, CTaINN Pa3BUTHA.

JdemoHcTpauuu:

Tabmumpr 1 cxeMbl: «DOPMBI Pa3MHOXKEHHUS OPTaHU3MOBY», «J[BOWHOE OIIOJOTBOPEHHE Y IIBETKOBBIX
pacreHuit», «BereratmBHOEe pPa3MHOXXEHHE pacTeHH», «JlemeHne kieTkn Oaktepuit», «CTpOCHHE IOJOBBIX
KIIETOK», «CTpoeHne XpoMocoMbl», «KieTounsnii mukiny, «Pemmukanus JTHK», «Murtosy», «Meitosy, «IIpsmoe u
HEMpsSIMOE pa3BUTHEY, «] aMeToreHe3 y MIEKOMUTAIONINX 1 YeloBekay», « OCHOBHBIE CTaIMH OHTOTEHE3a).

O6opynoBaHre: MHKPOCKOI, MHKporpenapatsl «CriepMaTo3ouabl MIIEKOIUTAIOMIETo», <« Sliexnerka
MJIeKoTHUTalonero», «Kapumokmnes B KieTkax KOpemiKa JyKa», MarHUTHas MOJeNb-ammiukanus «Jlemenue
KJIeTku», Mmojaens JITHK, Momens MeTada3HOH XpOMOCOMBI.

JlaGopaTopHble M MPpaKTHYeCKUE PadOTHI:

JlaGopatopHas pabdora Ne 3. «HaGmrogenme MmTO3a B KJIETKAaX KOHUYMKA KOpENIKa JIyKa Ha TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopatopnas padota Ne 4. «/3ydeHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPETapaTaxy.

Tema 6. HacjieqcTBEHHOCTh M U3MEHYHUBOCTH OPraHu3MoB (9 yacos)



IIpenmer w 3amaun TeHeTuku. Vcropust pa3BUTHS TEHETHKH. Pomb muTonmorum U 3MOpHONIOTHH B
CTaHOBJICHUH TE€HETHKH. BKiaj poccuilckux M 3apyOeXHBIX yYEHBIX B Pa3BUTHE T'CHETHKH. METOIbl T€HETHKH
(rnbpumoNOrHYecKuid, LUUTOreHETHYECKUH, MOJEKYJISIpHO-TeHeTHYecKuid). OCHOBHBIE TEHETHYECKHUE TTOHSATHSL.
['enetnyeckast cCHMBOJIMKA, UCTIONIb3yeMasl B CXeMaX CKpEIINBaHUH.

3aKOHOMEPHOCTH  HacJeJOBaHUS NpU3HAKOB, ycraHoBiIeHHble [. Mennenem. MoHoruOpuaHoe
CKpelMBaHHe. 3aKOH eIuHO-00pasus THOpPHIOB mepBoro mokoneHus. [IpaBwio noMHHUpOBaHUS. 3aKoH
paciueruieHus mpu3HakoB. ['umore3a yuctotel raMert. [lonHoOe 1 HENOIHOE JOMUHUPOBAHHUE.

JurnGpuaHoe ckpenuBanue. 3aKOH HE3aBUCHMOTO HacJieOBaHUs NMPU3HAKOB. L[uToreHeTnyeckue OCHOBBI
JUTHOPHUIIHOTO CKPEHIMBaHU. AHaIU3UPYIOIIee CKpelrBanue. Mcnoap3oBaHue aHAIM3UPYIOMIEro CKPElInBaHUS
JUIsL ONIpeIeTICHNs] TEHOTHIA OCOOH.

CuennieHHOe HacieqoBaHWe mpu3HakoB. Pabora T. Moprana mo CIEMIEHHOMY HAacleJOBaHHIO TEHOB.
Hapymenue crienyieHust FTeHOB B pe3yIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOpHs HACIIEACTBEHHOCTH. | eHeTHUeCKne KapThl.

I'eneTtuka nmoma. XpoMOCOMHOE OIpeneieHUE NoJja. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['oMOraMeTHbIe U
reTeporaMeTHble opraHu3Mbl. HacnemoBanme npu3HaKoB, CIETUICHHBIX C ITOJIOM.

W3menunBocTh. Buapl W3MEHUYMBOCTH: HEHACIICACTBEHHAas W HaclielCcTBeHHas. Poxb cpembl B
HEHACIJIEZICTBEHHON M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(MDUKANMOHHONW M3MEHYMBOCTU. BapuanmoHHBIA psin U
BapHanuoHHas KpuBas. Hopma peaknmu mpmsHaka. KonmmdecTBeHHBIE W KaueCTBEHHBIE MPH3HAKKM U WX HOpMa
peaknuu. CBOWCTBAa MOAU(PUKAITIOHHOW W3MEHYHBOCTH.

HacnencrBenHas, Wik reHOTUIIHYECKas, U3MEHUYMBOCTh. KOMOMHATHBHASA H3MEHYNBOCTE. Mei03 U M0JI0BOH
MPOIIECC — OCHOBa KOMOMHATMBHOW W3MEHYMBOCTH. MyTannOHHAas W3MEHYHBOCTH. Kitaccmdukaius MyTariuii:
TeHHBIE, XPOMOCOMHBIC, TeHOMHBIe. YacrorTa ¥ TpPWYIWHBI MyTanuid. MyTareHnble (akTOpel. 3aKOH
COMOJIOTUYECKHUX PAIOB B HacueacTBeHHOM u3MeHnuuBocty H. . BaBuiosa.

BresniepHas HaclIeZICTBEHHOCTb U M3MEHUNBOCTb.

I'enernka uenoBeka. Kapuwortum denoBeka. OCHOBHBIE METONBI TEHETHKH YEIOBEKA: T€HEATOTHUYECKUH,
OJIM3HEIOBBIH, IMUTOTEHETHUYECKUH, OMOXUMHYECKUH, MOJEKYJsIpHO-TeHeTHndecknii. COBpEeMEHHOE OTpeeeHre
TeHOTHUNA: TOJHOTEHOMHOE CEKBEHHpPOBaHHE, T€HOTUIUpPOBaHHE, B TOM uwmcie ¢ momomeio [II[P-ananmza.
Hacnencreennsie 3a001eBaHus YeIOBEKa: TeHHBIE OOJIE3HH, OOJIE3HU C HACIIEACTBEHHOW MPEAPACIIONOKEHHOCTEIO,
xpoMocoMmHble Oone3Hn. CoMaTuveckre W reHepaTuBHbIe MyTarui. CTBOJNIOBBIE KIETKH. [IpUHIHITBI 310pOBOTO
o0Opa3a JXHM3HH, AWATHOCTHUKH, NPOPUIAKTHKH W JIEYEHHs] TEeHETHYECKHMX Ooe3Hed. MenuKo-reHeTHYeCcKoe
KOHCYJIFTUPOBaHME. 3HAUYE€HHWE MEIWIMHCKON TEHEeTUKH B TNPEAOTBPAICHHH U JICUCHUH TEHETHYECKUX
3a00IIeBaHUH YeIoBeKa.

JdemoHcTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-Pecosckuii, H. U.
Basuios.

Tabmunper w cxemMbl: «MOHOTHOPHAHOE CKpPEIIMBAHWE W €ro IIMTOTEHETHYECKass OCHOBa», «3aKoH
pacIieruieHds U ero IUTOTeHETHYecKas OCHOBa», «3aKOH YHCTOTHI TaMeT», «lurnbpumHoe CckpeurmBaHHe»,
«lluTomornyeckre OCHOBHI AWTHOPHIHOTO CKpEeIHMBaHUIY, «Meiio3y, «B3amMoaeicTBue auieIbHBIX TEHOBY,
«'eHeTnueckue KapThl pacTeHHUH, KUBOTHBIX M YeJIOBeKa», «[ eHeTnka momay, «3aKOHOMEPHOCTH HACJeIOBaHWUS,
CHOCINICHHOT'O C IIOJIOM», ((KapI/IOTI/IHI)I YCJIOBCKA M XKHBOTHBIX), ((BI/I}IBI U3MCHYHUBOCTHY, ((MO}II/I(bI/IKaHI/IOHHaSI
M3MEHYNBOCTHY, «HacnenoBanue pesyc-hakropay, «I eHeTnka rpymnn KpoBu», «MyTallmoHHAs U3MEHYHBOCTY.

ObopynoBaHue: MoneiH-anuIMKanud «MoHOTHOpUAHOE CKpemuBaHue», «HemomHoe TOMUHHpPOBaHHEY,
«lurubpuaHoe ckpemuBanue», «llepekpéct xpomMocom», MEKPOCKON M MHKpompemnapart «/po3zoduna» (Hopma,
MyTanuu (GOpMBI KPbUTHEB U OKPACKH Tela), repoapuil «I opox moceBHONY.

JlaGopaTopHble M MPpaKTHYeCKUE PadOTHI:

JlabopaTtopHas pabora Ne 5. «M3ydeHne pe3yiapbTaTOB MOHOTHOPHUIHOTO M AWTHOPHIHOTO CKPEIIUBAHHS Y
Np030(HITBI HA TOTOBBIX MUKPOTIPETIapaTaxy.

JlaGopaTtopHas padora Ne 6. «M3ydeHne MOAM(PUKANMMOHHOW M3MEHUYNBOCTH, MTOCTPOCHUE BapHAITMOHHOTO
psa v BapualMOHHON KPUBOW».

JlaGopartopHas padoTta Ne 7. « AHau3 MyTalui y Jpo30QHIIbl HA TOTOBBIX MHKPOIIpEapaTax.

[Ipaxtraeckast padora Ne 2. «CocTaBlieHHE U aHATH3 POAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cejiekuus opranu3mMoB. OcHOBBI 0M0TeXHOJI0THH (3 yaca)



Cenexus Kak Hayka M Ipolecc. 3apoKACHHE celeKIUM M aomecTHkanud. Ydyenne H. M. Basumoma o
LEHTpax MPOUCXOXKACHUS M MHOTOOOpas3usi KyJNbTYpHBIX pacTeHHH. LIeHTpBl NPOMCXOXKAECHUS AOMAIITHHX
XKUBOTHBIX. COpT, MOpo/ia, ITaMM.

CoBpeMeHHBIE METONBI CeNeKUUH. MacCOBBIi W HMHAMBHAYAIbHBIH OTOOPHI B CEJIEKUUH pacTeHHH |
XKHUBOTHBIX. OlLIEHKa dKCTepbepa. bimskoponcTBeHHOe ckpelnBanue — HHOpuAKUHT. Yncras muHus. CkperuBanme
yucThIX JUHUHA. ['ereposuc, wnm rubpunHas cuina. HepoacTBeHHoe ckpemmBanue — ayTOpuaunr. OtaanéHHas
ruOpuau3anus U e€ ycnexu. McKycCTBeHHBI MyTareHe3 M MOJy4eHHUE MOJUIUIONA0B. JIOCTIKEHUS CENeKIUH
pacTeHMH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

BuotexHomorus kak oTpacis MPOU3BOJACTBA. | eHHAs WH)KeHepHs. DTambl co3aanusi pekomOouHanTHoi JJHK
U TPaHCTEHHBIX opraHu3MoB. Kinerounas maxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHHE
pactennii. KinoHHpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3AHCTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHE U
stryeckue npobnemsl. MO — reneTnyeckn MOANPHUIMPOBAHHBIE OPTaHU3MBI.

HemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypus, I'. [I. Kapneuenko, M. ®@. IBaHOB.

Tabauuel u cxembl: kapTa «L{eHTpBI TPOUCXOXKICHUS U MHOT000pasus KyJbTYPHBIX pacTeHHi», «Ilopons
JNOMAIHUX XUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtaanéHnas rudpuanzanus», «PaboTel akagemuka M.
®. UanoBay, «llomummonmns», «OOBeKTH OWOTexHONOTHUW», «KieTouHbIE KYyNbTYpPHl W KIIOHHPOBAHHE,
«KoHcTpynpoBanue u nepeHoC reHOB, XpPOMOCOM.

O6opynoBaHue: MyJSDKU IUIOIOB U KOPHEIUIONOB AUKHUX (JOPM M KyJBTYpHBIX COPTOB pacTeHUH, repOapuit
«CenbCKOX03MCTBEHHBIE PACTEHUY.

JlaGopaTopHble U IPaKTHYEeCKUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOIbI M JOCTHXKEHHS CEJICKIMU PACTEHUH W JKMBOTHBIX (HAa CENEKIHOHHYIO
CTaHLMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN Yy4YacTOK, B TEIUIMYHOE XO3sHCTBO, JabopaTopuio
arpoyHHBEPCUTETA WM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. IBorOLIMOHHAS OMOJIOTHS.

[IpenmochuIK BOHUKHOBEHHS 3BOIIOIMOHHONW TEOPHUH. DBOIIOIMOHHAS TEOPUS U €€ MeCTO B OMOJIOTHH.
BrnusiHue 5BONIIOIIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHU U JPYTUX HAYK.

CBunetenscTBa  HBONMONMHU.  [laneoHTONOrMYECKHe:  TOCIENOBATENFHOCTh  IOSIBICHUS  BHIOB B
MAJIEOHTOJIOTHUECKOM JIETONUCH, TiepexoHble (hopMbl. broreorpadudeckne: ¢xoacTBo U paznuuaue ¢ayH u ¢Giop
MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3NUuusi IMOPHOHOB PAa3HBIX BHJIOB IMO3BOHOYHBIX. CpaBHHUTENHHO-
AHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAIOTMYHBIC, pPYJUMEHTapHBIE OpraHbl, aTaBU3MBL.  MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHH3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METabONMYEeCKHMX IyTed y Bcex
OpTaHHU3MOB.

OomononHas teopust Y. [lapsunHa. [lpeamnocbulku BO3HUKHOBEHHs JapBHHU3MA. [IBIKYyIIME CHIIBI
9BOJIIOLMK BUIOB 1O JlapBUHY (M30BITOYHOE Pa3MHOKEHHE NPH OTPaHUYEHHOCTH PECYpCOB, HEOoNpeaenEéHHas
WM3MEHYHBOCTH, 00pb0a 3a CyIIecTBOBaHHE, €ECTECTBEHHBIA 0TOOD).

Cunrernueckas teopust sBoonuu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUSI.

Muxpoassosonust. [Tomynsamums kak eIuHULIA BUIA U HBOIIOLHH.

JBwkymire cwibl (QakTophl) SBOIIONMK BHIOB B Mpupojae. MyTallMOHHBIA TPOIecC ¥ KOMOMHATHBHAS
W3MEHYUBOCTh. [loMmynsIioHHbIe BOJHBI U Jpeiid reHoB. V30ms1ust 1 MUTpaIys.

EcrecTBennsiit 0T00p — Hanpasistomui Gaxkrop 3Boonun. @OpMbl €CTECTBEHHOT'O 0TOOPA.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yJbTaT 3BOJIONUH. [IpuMepsl MpHCIocoONIeHu y OpraHu3MOoB.
Apomop(ho36l U HIHO-aTaNTaINH.

Bun u Bumoo6GpasoBanue. Kpurtepum Buga. OcHoBHble (opMBI BHI000pa3oBaHUs: Treorpaduyeckoe,
9KOJIOTHYECKOE.

Maxkpospomorus. @opMbl  dBoNIONMU:  (ueTHUeCKas, JIMBEPreHTHAs, KOHBEPIEHTHAs, MapajlielibHasl.
HeobpatuMocTh IBOITIOTIHH.

[IpouncxoxneHne OT HeCHEUUATU3UPOBAHHBIX MpeaKoB. [Iporpeccupytomas crnenuain3anus. AanTHBHAS
paauanys.

JdemoHcTpaumu:

[Moprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, .
Miromep, A. H. CeBeprios.



Tabmumpr u cxemsl: «Pa3BuTHE OPTaHUYECKOTO MUpa Ha 3emiie», «3apOoJbIIy MO3BOHOYHBIX KUBOTHBIX),
«Apxeontepukcy, «DopMmbl 00pbOBI 3a cyliecTBoBaHHE», «EcTecTBeHHBIH 0TOOP», «MHOrooOpasue COpPTOB
pactenuit», «MHOrooOpasue mOpojJ  KHUBOTHBIX», «[lomymsmum», «MyTauMOHHAsE  W3MEHYHUBOCTHY,
«Apomopdozey, «amoamanramumy, «OOmas aereHepanus», «JIBmwxymme cumel sBomonun», «Kapra-cxema
mapmpyra myrtemectsus Y. [lapBuna», «boppba 3a cymectBoBanme», «lIpHCIOCOOIEHHOCT, OpPTaHU3MOBY,
«["eorpaduueckoe Bua00OpazoBanue, « IKOIOTHIECKOE BUI000Opa30BaHUEY.

O6opynoBaHue: KOJUIGKLIMS HACEKOMBIX C Pa3IUYHBIMH THIIAMH OKpAacKH, Ha0Op IUIOJOB M CEMsH,
kouteknus  «lIpuMepbl 3alIUTHBIX TPUCTIOCOONEHHWH Y JKMBOTHBIX», Moaenb «OCHOBHBIE HaIpaBICHU
3BOJIIOLMMY», 00bEMHast MoJeNb «CTpOeHrE TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

Buoreorpaduueckas kapta Mupa, Kowiekuus «PopMbl COXpaHHOCTH UCKOMAEMBbIX KHBOTHBIX U PACTCHUI,
Mozens anmnukanus «llepekpéct xpomocom», BIaXHBIE mpemnapaTsl «Pa3BuTHe HacekoMoro», «PasButue
JATYIIKW», MEKponpemnapar «/[pozodmna» (HopMa, MyTanuy (OpMBI KPBIITBEB M OKPACKH TEJA).

JlabopaTopHble M MpaKTHYeCKHe PadoTHhI:

Jlaboparopnas pabora Ne 1. «CpaBHEeHHE BHIOB IO MOP(OIOTHIECKOMY KPUTEPHIO).

Jlaboparopras pabora Ne 2. «Onrcanue MPUCIIOCOOIEHHOCTH OPTaHW3Ma U €€ OTHOCUTEIFHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHEe U pa3BUTHE ’KU3HU HA 3eM.ie.

I[OHay‘-IHI)IC MNpEACTaBJICHUA O 3apOXICHUU KU3HU. Hay‘-IHLIC TUIOTE36l BOSHUKHOBEHUS KU3HU Ha 3eMile:
abWoreHe3 W TMaHCIEepMHUs. XHUMHYECKas »dBOMIONWSA. AOHWOTCHHBI CHHTE3 OpraHMYeCKHX BEIIeCTB U3
HEOPTaHWYECKUX. OKCIEPUMEHTAIFHOE TOATBEPXKACHHE XWMHUYECKON »JBomonnd. HadampHble  3Tallbl
ouonoruueckorr »Boironmu. [unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
MPOTOKJIETKH. [lepBhie KIIeTKH 1 UX 3BONIOIHSL. DOPMIPOBaHHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xm3HM Ha 3emie 1Mo 3paM W mepuomaMm. Karapxed. ApxeHckas W IMPOTEPO30ICKas dpHI.
[Taneo3oiickas spa U €€ MeproObl: KEMOPUICKUHN, OPIOBUKCKHUM, CHIYPUICKHUH, JEBOHCKUN, KAMEHHOYTOJIBHBIH,
MIEPMCKHIA.

Me3o3oiickas 3pa U e€ nepuoabl: TPHACOBBIN, FOPCKUH, MEIIOBOIA.

KaitHo3oiickas 3pa 1 €€ mepruoapl: MajgeoreHOBBIA, HEOTEHOBBIM, AaHTPOIIOTCHOBEIH.

XapaKTepI/ICTI/IKa KiIMMaTa U I'COJIOTMYCCKUX MPOLECCOB. OCHOBHBIE 3TAIIbI OBOJIIOLOMU PAaCTUTCIIBHOI'O U
JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHW W >KUBOTHBEIX. [losiBiIeHWe, pacuBeT W BBEIMHpAHHE TPYIII KUBBIX
OpTraHHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak oTpakeHue »3BoionuH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpPTaHHU3MOB.

DBOIOIMS YeJIoBeKa. AHTPOIIONIOTHS KaK Hayka. Pa3BuTue MpelCTaBIeHUH O MPOUCXOXKISCHUH YeJOBeKa.
MeTOI[bI N3YyUYCHHA aHTPOIIOTCHE3A. CXO}Z[CTBa " pa3jinyus 4CJIOBCKAa U JKUBOTHBLIX. CucreMaTH4ecKoe MOI0KEHNE
YeJloBeKa.

JBwkymme cunbl (paxTopsl) aHTporioreHe3a. HaciiecTBeHHass M3MEHYHBOCTh M €CTECTBEHHBIA OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPy, MBIIIIJICHHE, PeUb.

OCHOBHBIC CTAQIUU ¥ BETBH DJBOJIONWU YEJIOBEKA: aBCTPAIONUTEKH, YenoBeK ymensli, YemoBek
npsmoxonsamuii, YenoBexk HeanaepTanbckui, UYenoBek pa3zymHbld. Haxogku HCKOMaeMbIX OCTAaTKOB, BpPEMs
CYLIECTBOBaHUsI, 00JIaCTh PacpOCTpaHeHHsl, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KHU3HHU, OpyIusl.

Uenoseueckne packl. OCHOBHBIE OONBIINE pachl: €BPONEOWAHAsA (EeBpa3uiCKas), HErpo-aBCTPATOHIHAS
(3kBaTopHanbHasg), MOHIOJOWAHAS (a3MaTCKO-aMepHKaHCKas). UepTbl NPHCIOCOONIEHHOCTH TPEACTaBUTENEH
YeJI0OBEUYECKHX pac K YCIOBUAM CyllecTBOBaHUA. EnquHcTBO uenoseveckux pac. Kpurnka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Pemu, JI. Iactep, A. Y. Omapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabmuuet u cxembl: «Bo3nukHoBeHnne CoilHEUHOH CHCTEMBl», «Pa3BUTHE OPTraHMYECKOTO MHUPa,
«PacturenbHas knerka», «KuBotHas kierka», «l[Ipokapumornueckas kieTka», «CoBpeMeHHas cucTeMa
OpraHn4YecKkoro Mupa», «CpaBHeHHE aHATOMHYECKHX YEepPT CTPOEHHS UEIOBEKa M YEeIOBEKOOOPA3HBIX O0E3bSHY,
«OCHOBHBIE Mé€CTa TNAJICOHTOJIOTMYECKMX HAXOJOK IMPEAKOB COBPEMEHHOI'O 4YeJOBeKa», «JlpeBHEHIINe JoIu»,
«/peBnue mronn», «IlepBble coBpeMeHHBIE MI0AN», «HenoBedyeckne pach».

O6opynoBanne: Mymspka — «l[IpowcxokmeHne denmoBeka» (OIOCTBI  aBCTPAIONMUTEKA, MHUTEKAHTPOIIA,
HeaHJIepPTablla, KPOMaHLOHIIA), CJCTKHA WU M300paKEHUST KaMEHHBIX OPYAMH MEPBOOBITHOTO YelIOBEKa (KaMHH-
qomnmepsl, pyOmia, ckpebia), TreoXpoHOJIOTHUECKas Tabnuma, Koyuiekuus «DPopMBlI COXPaHHOCTH HCKOMAaeMBIX
YKUBOTHBIX M PACTCHUI.

JlaGopaTopHble M MPpaKTHYeCKUE PadOTHI:

[pakTudeckas padora Ne 1. «/3yueHre NCKONAEMBIX OCTATKOB PACTCHHIA U )KUBOTHBIX B KOJUICKITUSIX.

OKcKypeusi «IBOIIONMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIH WIIM KpaeBeTYEeCKH
My3ei).

Tema 3. OpranusmMsl M OKpy:Kamias cpesa.



OKkojorusl KaKk HayKa. 3ajadd ¥ pa3fedsl JKOJIOTHH. MeTOmbl OKOJIOTHYECKUX —HCCIIeTOBaHMMA.
DKOJOTHYeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl 00MTaHMs OPraHU3MOB: BOJIHASI, HA3EMHO-BO3AYILIHAS, TOYBEHHAS, BHYTPHOPTaHU3MEHHASI.

Oxonorndeckne GakTopel. Kriaccudukammus >KoIOTrHYecKuX (aKTOPOB: aOWOTHUYECKHWE, OMOTHYECKHE M
aHTponoreHHsie. JlelicTBre 3KOJIOTHIecKrX (PaKTOpOB Ha OPTaHU3MBL.

Abuotndeckue HakToOpbl: CBET, TEMIEpaTypa, BlaxHocTb. PoTtonepuoansm. [IpucmnocodiaeHus: opraHu3mMoB
K JICHCTBUIO a0MOTHYEeCKUX (DakTOpoB. bronornueckne puTMBI.

buornueckue dakropel. Buasl OMOTHYECKHX B3aWMOJEHCTBHIA: KOHKYPEHIINS, XUITHAYECTBO, CUMOHO3 H
ero ¢opwmbl. [lapasutusm, Koomepamnus, MyTyadu3M, KOMMEHCAIH3M (KBapTUPAaHCTBO, HaXJIEOHHYECTBO).
AMeHcanu3M, HeHTpanu3M. 3HayeHHe OMOTHYECKUX B3aUMOACHCTBHH Ui CYLIECTBOBAHUS OpPraHM3MOB B
MIPUPOTHBIX COOOIIECTBAX.

OKOJIOTHYECKNE XapaKTEepUCTUKK momyssimud. (OCHOBHBIE TIOKA3aTend TOMYJSIUN: YHCICHHOCTD,
IUIOTHOCTB, POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalys. JnHAMHUKa YUCICHHOCTH NOMYJISIIHU 1 €€ peryJisaius.

JdemoHcTpaumu:

[optpetsr: A. 'ymbonbar, K. @. Pynee, 3. ['ekkens.

Tabmuuet u  cxemsl: kapta «[Ipupomnbie 30HB 3emnm», «Cpenbl o0OWTaHHS OpPraHU3MOBY,
«Doronepuonuzmy, «I[lomynsamuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJSIHA HHQY30pHH-TYDEnbKm»,
«IIunieBble nenuy.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

JlaGoparopHas padota Ne 3. «Mopdosoruueckre 0COOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHHSY.

Jlaboparopras pabora Ne 4. «BriusiHue cBeTa Ha pOCT M PA3BUTHE YEPEHKOB KOJIEyCay.

[IpakTudaeckas padora Ne 2. «IToacué€T mIOTHOCTH MOMYIAIUI PAa3HBIX BUAOB PACTECHUID.

Tema 4. Coo01ecTBa U IKOJTOTHYECKHE CHCTEMBI.

Coo0111ecTBO OpraHu3MoB — OuoreHo3. CTPYKTYypbl OMOIIEHO3a: BUO0BasA, MPOCTPAHCTBEHHAS, TPOpHUISCKas
(rmumreBast). Buapl-noMuHaHTEL. CBSA3H B OHOIICHO3E.

OkoJjoruueckue cucteMbl (dkocuctembl). [loHsTHE 00 3KOCHcTeMe M OuoreoleHo3e. DYHKIIMOHABHBIC
KOMITOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHl, KOHCYMEHTHI, pelyleHThl. KpyroBopoT BemecTB M IMOTOK SHEPTrHUU B
skocucteMe. Tpodudeckue (TuimeBbie) YpoBHH 3KocucTeMbl. [lumieBbie menu u cetn. OCHOBHBIE IMMOKa3aTENH
AKOCHCTEMBI: OnoMacca, MpOIyKITHsl. DKOJOTHIECKHE THPAMUIBL: TIPOAYKIINHU, YUCIEHHOCTH, Onomaccel. CBoiCTBa
9KOCHUCTEM: YCTOWYHUBOCTh, CAMOPETYJISIIUS, pa3Butue. CyKieccus.

[IpuponHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMA XBOMHOTO HITH IIHPOKOIUCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE DKOCHUCTEMBI. ATPOIKOCUCTEMEI. YPOOIKOCHUCTEMEI. bHonornmdeckoe M XO3SICTBEHHOE
3HA4YEHHUE arpOIKOCHUCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (aktop ycroituuBocTH dkocucTeM. CoxpaHeHHe OMOIOTHUECKOTO pasHO0Opas3us Ha
3emue.

VYuenue B. U. Bepraaackoro o 6uocdepe. ['panuisi, coctas u cTpykrypa 6uochepsl. JKuBoe BEMIECTBO U €T0
¢ysknuu. OcobenHoctu Ouocgepsl Kak r1odaIbHON IKOCUCTEMBL. JJluHaMu4eckoe paBHOBecHE 1 0OpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yrjepoia, a3ora). 30HAIBHOCTh
ounochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoredecTBo B Onocthepe 3emin. AHTpOIIOreHHbIe M3MeHeHHus B Onocepe. [oOanbHbIe SKOIOTHYECKUE
poOIeMBI.

CocymiecTBoBaHME TPUPOALI U dermoBedecTBa. CoxpaHeHue OMopa3zHOoOOpa3us KaKk OCHOBA yCTOWIHMBOCTH
ouocheppl. OCHOBA PAIMOHAJIBLHOTO YIPABJICHMUS MPUPOAHBIMH PeCcypcaMd M MX HCIOJb30BaHHe. JlOCTHXXKEHUS
OHMOJIOTHH U OXpaHa TIPUPOJIEL.

JdeMoHcTpanmu:

[oprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackwuii.

Tabmuner u cxemsbl: «[lumeBbie nenm», «buoreHo3: cocrtaB U crpykrypa», «lIpupomHsie cooOriecTBay,
«llern muTaHM», «IJKOJOTMUECKas mupaMuaa», «buocdepa m venoBek», «IKOCHCTEMA MIUPOKOIMCTBEHHOTO
meca», «IKOCHUCTeMa XBOMHOTO Jjeca», «buoreHo3 Bomoéma», «ArporieHo3», «IIpuMepHBIE aHTPONOTECHHBIC
BO3JEHCTBUSI Ha MOPUPOAY», «BakHeilllle HMCTOYHMKH 3arps3HEHUs BO3JyXa M TPYHTOBBIX Bon», «IllouBa —
BaXKHEHImas cocrapistomias Ouocheprr», «DakTopsl nerpamanuu nouy», «llapHukoBeii 3ddekT», «DakTopsl
pPaguoOaKTUBHOTO 3arpsi3HeHHs Owmocheprr», «OO0mas cTpykTypa Ouocheps», «PacmpocTpaHeHHe >XH3HH B
ounochepe», «O30HOBBIA 3KpaH Ouochepb», «KpyroBopor yriepoma B Ouochepe», «Kpyroeopor azora B
MPUPOAL».

O0opynoBaHue: MoJelb-anIuuKanus « THIUdHbIe OMOIIEHO3bI», TepOapuil «PacTutenbHble cooOIECTBaY,
KoJuteknnn «buoneHno3y, «Bpenutenn BakHEHIIMX CENBCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapuu M KOJIJICKIIUH
pacTeHHH W JKMBOTHBIX, MPHUHAJICKANIUE K Pa3HBIM JKOJOTMYSCKUM TpyImaMm OAHOro Buaa, KpacHas kHura
Poccuiickoii denepanuu, n300paxeHUs OXPaHIEMbIX BUIOB PACTCHUHN U KUBOTHBIX.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA TTPOI'PAMMBI 110 BUOJIOTM HA BA3OBOM YPOBHE
CPEAHET'O OBLUIET'O OBPA3OBAHUIA

Cormacio ®I'OC COO, ycranaBnmuBalOTCsl TpeOOBaHUS K pe3yibTaTaM OCBOSHHSA OOYHYaIOMIMMHUCS MPOrpamMM
cpeaHero oouero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEAMETHBIM M IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHsS MpeaMeTra «buojorus» BbIIEIEHBI  CIEAYIOLINE
COCTaBIISIIOIIME: OCO3HAHHE OOYYAIOMIMMHUCS POCCUHCKOW TIpaKIaHCKOW MICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEICICHNUIO, HaJuyhle MOTHUBALMK K OOYyYeHHIO OHOJIOTHH,
LeJICHANpaBICHHOE pa3BUTHE BHYTPEHHHX YOEKACHHH JHMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH W
HUCTOPUYECKHUX TPAJULIUN pa3BUTHA OHMOJIOTHYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCSI B CBOEH JNEATENBHOCTH IEHHOCTHO-CMBICIOBBIMHM YCTaHOBKaMH, IPHCYIIHMMH CHCTEME
Ouosoruueckoro o0pa3oBaHus, HATUYNE HKOJIOTMYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
YKU3HEHHBIE TITaHBI.

JlmuHOCTHBIE pe3ynbTaThl OCBOeHMs mpeamera «buomorms» mocturarorcst B eIuHCTBE ydyeOHOH U
BOCIIMTATENbHON JAEATEIBHOCTH B COOTBETCTBHHM C TPAaJWLIUOHHBIMH POCCHHCKUMH COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKHMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMM, NPHHATHIMH B OOIIECTBE MpPaBUIAMH M HOPMaMH
MOBEJCHNUS M CIIOCOOCTBYIOT IIpoleccaM CaMOIIO3HAHWS, CaMOBOCIIUTAHUS M CaMOPa3BUTHS, Pa3BUTHSA
BHYTPEHHEN NO3WIMH JINYHOCTH, MATPUOTH3Ma, YBAXKEHHWS K 3aKOHY W IPaBONOPANKY, YEIOBEKY Tpylda H
CTapIleMy IOKOJICHUIO, B3aUMHOTI'O YBAXKECHUsI, OEPEKHOI0 OTHOIIEHHS K KYJIbTYPHOMY HACIEIUI0 U TPaAULMSIM
MHOTOHallMOHaNbHOro Hapona Poccuiickoit denepanuu, npupoae U OKpyKarolieit cpene.

JlnuHOCTHBIE pE3yJibTaThl OCBOEHHUsS ydeOHOro mnpeaMera «bHOJOrHs» HOKHBI OTpakaTb TOTOBHOCTb M
CHOCOOHOCTH 00Y4YaIOIIMXCS PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH, CUCTEMOM
LEHHOCTHBIX OPUEHTALU, HO3UTUBHBIX BHYTPEHHHUX YOEKAECHHUI, COOTBETCTBYIOIINX TPAJULINOHHBIM LIEHHOCTSIM
poccuiickoro oOmiecTBa, pacUIMpeHHE >KU3HEHHOTO ONbITa W OIBITA JESTEIbHOCTH B TPOLECCE PeaTH3aluu
OCHOBHBIX HAIIPaBJIEHUI BOCIUTATEIBHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCUTAHUSA:

c(OPMHUPOBAaHHOCTb TPAKAAHCKOW MO3MIMHM OOy4aromerocs Kak akTHBHOTO W OTBETCTBEHHOIO 4JICHA
poccuiickoro oomiecTsa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00A3aHHOCTEH, yBaXKEHUE 3aKOHA U PABOIOPSIIKA,;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AEATENLHOCTH MPU CO3JaHUU yYeOHBIX MPOEKTOB, PELICHUH YYEOHBIX U
TIO3HABATCJIBHBIX 3a/1a4, BBIIIOJTHCHUHN GI/IOHOI‘I/I‘ICCKI/IX OKCIIEPUMEHTOB;

CIIOCOOHOCTPH OTPEAEIATH COOCTBEHHYIO MO3UIIMIO TI0 OTHOIIEHHIO K SBJICHUSM COBPEMEHHOMN )KU3HH U OOBSICHATD
e€;

YMEHHUE YUUTHIBATHL B CBOUX Jlef/lICTBPISIX HCO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O BSaHMO)IefICTBHSI .HI-OZICI71 C pa3HbIMH
y6e)KJICHI/I$IMI/I, KYJbTYPHBIMU HEHHOCTAMU U COLTUATIBHBIM ITOJIOKCHUEM

TOTOBHOCTE K COTPYAHHYCCTBY B IMPOHECCE COBMECTHOI'O BBIIIOJHCHUA y‘le6HBIX, IIO3HABATCJIBbHBIX U
HCCIICO0BATCIbCKUX 3a/lad, YBaAXUTCIIbHOI'O OTHOMICHWA K MHCHHUIO OIIIIOHCHTOB IIpH 06CY)KJICHI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) naTpMOTHYECKOI0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKON TPaKAAHCKOW HJICHTUYHOCTH, TATPHOTH3MA, YBaXKCHUSI K CBOEMY Hapojy,
YyBCTBa OTBETCTBEHHOCTU mepea PoauHON, ropiocTtd 3a CBOM Kpai, cBOw PoauHy, CBOM SI3bIK U KYJBTYpY,
MIPOLUIOE U HACTOSIIEe MHOTOHAIMOHAIBHOTO Hapona Poccuy;

LIEHHOCTHOE OTHOIIEHUE K NPUPOAHOMY HACIECIUIO M MaMATHUKAM IPUPOABI, JOCTMKEHHAM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTD OLIEHMBATh BKIJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOIUHU, TIOHUMAaHUS 3HAUEHUS
OM0JIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B XKU3HU YEIOBEKA U COBPEMEHHOI'0 00I1IECTRa;

uzeiHas yoexx1EHHOCTh, TOTOBHOCTD K CIIyEHHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS

OCO3HAHUE JTyXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOIa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, STUIECKOTO TIOBEACHUS,;



CIOCOOHOCTD OIIGHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha MOpPaJbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HAaHUE TUYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTENSM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEN
CEeMEHOM KU3HU B COOTBETCTBUU C TpaauLMsAMuU HapoaoB Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHHYECKOTO TBOPHYECTBA, CIOPTa,
TpyAa, OOIEeCTBEHHBIX OTHOLICHUIA;

MMOHMMaHHE 3MOIMOHAIBHOT0 BO3/IEHCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHIO B Pa3HBIX BHJAX MCKYCCTBa, CTPEMJICHHE MpOSBIATH KauecTBa TBOPUYECKOM
JIMYHOCTH;

5) puzuveckoro BocnuTaHusl, POPMUPOBAHUS KYJIbTYPHI 310POBbS U IMOIHOHAIBHOT0 0JIATONOJIYYHUS:
MOHUMaHWE ¥ peanu3anys 340pOBOro M Oe3omacHOro obpasa >KU3HM (30pOBOE THTaHHE, COOJIOACHUE
TMTUCHUYECKUX TPaBWJ U HOpPM, COANaHCHPOBAHHBIM PEXHUM 3aHATUH W OTAbIXA, peryisipHas (u3uuecKas
AKTUBHOCTD), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3HYECKOMY U
MICUXHUYECKOMY 3I0POBBIO;

MIOHUMaHHE LEHHOCTU NpPaBWJ WHAWBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30IaCHOTO IOBEICHHSA B CHUTYaLUsX,
YIPOXKAIOLINX 30POBBIO U JKU3HU JIFOACH;

OCO3HAHUE MOCIEICTBUNA U HENPUSATHS BPEIHBIX IPUBBIUYEK (YIIOTPEOICHHS AJIKOT0JIsl, HAPKOTHKOB, KyPEHUS);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTH K TPYAY, OCO3HaHKE LIEHHOCTH MacTepCTBa, TPy LOI00ue;

TOTOBHOCTh K AaKTHBHOW JESTEIbHOCTH TEXHOJOTHUECKOW M COLMANBHOW HANpaBlI€HHOCTH, CIIOCOOHOCTh
WHHULUUPOBATH, IJIAHUPOBATh U CAMOCTOSATENBHO BBIOIHATE TAKYIO 1EATEIBHOCTD;

HWHTEpEeC K Pa3JIMuHbIM cdepam MpodecCHOHANBHONW AEATEIBHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oyay1ueil mpodeccuu U peaIn30BBIBATh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTh M CHOCOOHOCTB K 00pa30BaHUIO  CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HM;

7) 3K0JI0rH4YeCKOr0 BOCIIUTAHMS:

9KOJIOTHUYECKH IIeJIeco00pa3HOe OTHOIIEHHE K MpPUPOAE KaK HWCTOYHUKY JKH3HM Ha 3emje, OCHOBe &
CYLIECTBOBAHMUS;

MOBBIILIEHHE YPOBHS KOJIOTHYECKON KYJIBTYPhI: IPUOOPETEHHE OIBITA IUIAHMPOBAHUS ITOCTYIKOB U OLIEHKU HX
BO3MOXHBIX TIOCJICACTBUH 111 OKPYXKAIOLEH Cpeabl;

0CO3HaHHUE II00ANTBHOTO XapaKTepa 3KOJIOTMIECKUX MPOOJIeM U ITyTel UX pelIeHNS;

CHOCOOHOCTD HUCHOJIB30BaTh PUOOpeTaeMble MIPHU N3yYECHUN OMOJIOTHH 3HAHUS U YMEHUSI IIPH PELICHUH Po0iieM,
CBA3aHHBIX C palMOHAJIbHBIM IMPUPOAOII0JIB30BAHUEM (CO6JIIOIL€HI/IG ImpaBuJl MOBCACHUA B NIPUPOJIEL,
HaTpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B 3KOCHCTEMAX, OXpPaHy BUIOB, SKOCUCTEM, Onochepsl);

AKTMBHOE HENPHUATHE JEUCTBHUN, NPUHOCAUIMX BPEN OKPYXKArOUIEH MPUPOAHONU Cpele, YMEHUE ITPOTHO3UPOBATH
HEOIaronpHsITHBIE YKOJIOTMUSCKIE ITOCIICICTBYSI MPEANPUHIMAEMBIX TSHCTBHHA U MIPEIOTBPAIATh UX;

HaJIn4ue PasBUTOro 3KOJIOTHYECKOI'O MBIINIJICHUA, SKOJIOTHYECKON KYJbTYPBbI, OIlbITa  ACATCIIBHOCTHU
SKOJIOTHYECKOMN HaIpaBJICHHOCTHU, YMCHHSA PYKOBOJCTBOBATHCA HMMH B HO3HaBaTeJIBHOI71, KOMMYHHKaTHBHOﬁ u
COHH&HBHOI;‘I IMPAKTHUKE, TOTOBHOCTH K Y4aCTHUIO B HpﬁKTH‘-IGCKOfI ACATCIIBHOCTU SKOJIOTUYECKOH HaIpaBJICHHOCTH;
8) neHHOCTH HAYYHOTr0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W
0OIIIeCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHANIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
IIOJINKYJIBTYPHOM MHDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKON KYJBTYPhl KaK CPEICTBA B3aUMOJECHCTBUS MEXIY JIOAbMU M
[IO3HAHUS MUPA;

MOHMMaHKE cIenn(UKH OMOJIOTUHM KaK HAyKH, OCO3HAHUS e€ poiu B (POPMHUPOBAHUM PAIIMOHAIBEHOTO HAYYHOTO
MBILIEHHS, CO3JaHUU LIEJIOCTHOTO IIPECTaBICHUSA 00 OKPY’KaIOIIEM MHUpPE KaK O €IMHCTBE IPUPO/Ibl, YEIOBEKA U
o0miecTBa, B IIO3HAHUM HPUPOAHBIX 3aKOHOMEPHOCTEM U pelIeHUH Mpo0JeM COXpaHEHUS MPUPOJHOTO
paBHOBECHS;

yOex1€HHOCTh B 3HAUUMOCTH OMOJIOTUH Il COBPEMEHHOM IIUBUIN3ALMU: 00€CIICUEHUsI HOBOT'O YPOBHSI Pa3BUTHUS
MEIULUHbI, CO3[aHUE NEPCIEKTUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX pelIaTh pecypcHble MPoOIeMbl pa3BUTHA
YeJI0BEYeCTBa, MOMCKA MyTel BBIXOJA W3 TIOOANBHBIX IKOJOTMYECKHX MpoOieM M obecriedeHus: Mmepexoaa K



YCTOMYMBOMY DPa3BHUTHIO, PAllMOHAJILHOMY HCIIOIB30BAHUIO HPUPOIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX
CTaHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJyYeHUN OMOJIOTHYECKHUX 3HAHUH B LENSX MOBBIMICHHS 00IIEH KYIbTyphl, €CTECTBEHHO-
HAY4YHOH rpaMOTHOCTH, KaK COCTaBHOW 4acTH (JyHKIIMOHAIBHOM IPAaMOTHOCTH 00y4atomuxcs, GOpMHUPYEMOH MpH
W3yYeHHH OMOJIOTHH;

MOHUMAaHNE CYITHOCTH METOAOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIb30BaTh
nojlydyaeMble 3HaHUS IJIs1 aHalu3a W OOBSICHEHHS SIBICHHH OKPY)KAIOLIET0 MUpPa M MPOUCXOISAMIMX B HEM
W3MEHEHUH, yMeHHUe JenaTb 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C
LIEJbIO TTOIY4YEHHUsI JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTD CaMOCTOSITENBHO HCIOJNB30BaTh OHMOJIOTHUECKUE 3HAHUs Ui pEelIeHUs MpoOjeM B pealbHBIX
KHU3HEHHBIX CUTYalHsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW AEATEIbHOCTH, TOTOBHOCTb OCYILECTBIISITh MPOEKTHYIO M HCCIIEOBATENbCKYIO
JeSTeIbHOCTh UHAWBUYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHHIO M CaMOOOPa30BaHMIO, K aKTMBHOMY IIOJYYEHHIO
HOBBIX 3HaHHUHU 110 OMOJIOIMU B COOTBETCTBHUH C KU3HEHHBIMU IIOTPEOHOCTAMH.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOEHHMsS YydeOHOro mpeamera «buomoruspy BKIIOYAIOT: 3HAYUMBIE UL
(hopMUpOBaHUS MHPOBO33PEHUS OOYYAOIIUXCS MEXKIUCIUILUTHHAPHBIE (MEXIPEIMETHBIE) OOIIeHayJHBIC
MOHATHSI, OTPAXKAIOLINE LETOCTHOCTh HAYYHOH KapTUHBI MUPA U CIIEHU(HUKY METOAOB MO3HAHUS, HCIIOIb3yEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPrus, SBJICHUE, IPOLECC, CUCTEMa, HayYHBIH (aKT, MPUHLMUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeqoBaHue, HaOJIoNEHHe, H3MEpPEHHE, OSKCIEPUMEHT U IpYyTux),
YHHUBEpCaJbHbIC yueOHBbIE IEHCTBUS (IIO3HABATENbHBIE, KOMMYHHKATUBHBIE, PETYJISITUBHBIE), 00€CIIEUHBAIOIINE
¢opmupoBanne (YHKIHOHAIBHOW I'PaMOTHOCTH M COLMAIBHOW KOMIIETEHIMH OOYYaroIuXcsl, CHOCOOHOCTD
00yYaroIuXcsl UCHOIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHble ACHCTBHS B IO3HABATEIbHOM U COLIMAIbHOM MPAKTHKE.

MertamnpeaMeTHble pe3yabTaThl OCBOSHUS IPOrPaMMBbl CPEAHEro 0011ero 00pa3oBaHus 10JKHBI OTPaKaTh:
OBJaeHHe YHMBEPCAJIBLHBIMU Y4eOHbIMH MO3HABATEIbHBIMHU JACiCTBUAMU:

1) 6a3oBble JOorHYecKHe JeicTBUS:

CaMOCTOSITEIBHO (POPMYITHPOBATEH M aKTYAIN3UPOBATh IPOOJIEMy, pacCMaTPHBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IMpPU OCBOCHUU 3HAaHUH HpI/IéMI)I JJOTMYECKOI'0 MbIIIJICHHUA (aHanma, CHUHTE3a, CpaBHCHMUA,
KJIaCCU(pUKAIMK, OOOOIICHHUs), PACKPhIBATh CMBIC] OHOJIOIMUYECKUX MOHATUH (BBIACISTH UX XapaKTepHBIC
IIpU3HaKHW, YCTaHABJIUMBATH CBA3U C APYTUMU HOHSITI/IS[MI/I);

ONpPEACIATE HEIN ACATCIBHOCTH, 3aaaBas IMapaMETpbl U KPUTECPHUU HX JOCTHIKCHHA, COOTHOCHUTH PE3YJIbTAThI
JCATCIBHOCTHU C ITIOCTABJICHHBIMHU LCIISAMU,

WCTIOJIB30BaTh OMOJIOTUYECKUE MTOHATHS [Tl O0bSICHEHUS (DaKTOB U SBJICHUHN KUBOW TIPHUPOJIBL;

CTPOUTH JIOTUYCCKUE PACCYKIACHUA (I/IHJIYKTI/IBHBIG, JACAYKTHUBHEBIC, I10 aHaHOFI/II/I), BBIABJIATE 3aKOHOMEPHOCTHU U
MIPOTHUBOPEYUA B paCCMaTPUBACMBIX SABJICHUSAX, q)OpMYJIHpOBaTB BBIBOJBI M 3aKJIFOUYCHHUS,

MNPUMECHATh CXEMHO-MOACIBbHBIC CPEACTBA [JII MPEACTABJICHUA CYINICCTBCHHBIX CBSI3€M W OTHONICHHH B
M3ydYaeMbIX OHOJOrHMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYMH Pa3HOTO POJA, BBISBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX ICTOYHUKAX;

pa3pabaTeIBaTh IDIAH PEIMICHUS MPOOJEMBI ¢ YIETOM aHAIM3a MMEIOIIMXCS MaTEPHAbHBIX W HeMaTepUaTbHBIX
pPeCypcoB;

BHOCUTb KOPPEKTHBBI B JAEATCIBHOCTb, OLIEHMBATH COOTBETCTBUE pPE3YJIbTATOB IEJSIM, OLEHHUBATH PHUCKH
[OCTIEICTBUI 1EATENBHOCTH;

KOOPAUHHUPOBAaTh M BBIIOJHATHE Pa0OTYy B YCIOBUSX pEabHOIO, BHUPTYaJbHOIO U KOMOMHHPOBAHHOI'O
B3aMOJCHCTBHSI;

pa3BUBaTh KPeaTUBHOE MBIIIUIEHHE IPU PEIIEHUH )KU3HEHHBIX IIpo0IIeM.

2) 6a30BbIe UCCIIEN0BATEILCKHE JICHCTBUSA:

BJIaJIeTh HABBIKAMHU Y4eOHO-HCCIIEAOBATEIBCKON U MIPOEKTHOM NESITEIbHOCTH, HABBIKAMU Pa3pelleHus: IpooIieMm,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pEIIeHHs NPaKTHYECKHX 3aaad,
MPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHMUS,



WCIIONB30BaTh PA3NUYHbIE BHUABI JACSITEIBHOCTH M0 TOJYYEHHIO HOBOTO 3HAaHUA, €ro HHTEpHpeTalu,
MPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYalMsAX, B TOM YHCIE MPU CO3JaHUU YUEOHBIX U COIMAIBLHBIX
MIPOEKTOB;

(opMUpOBaTh HAYYHBIH THUIT MBIIUICHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHCH, KIFOYCBBIMHU IMOHATHSIMH U
METOJIaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTENLHON ESTEILHOCTH M KU3HEHHBIX CUTYAIHSAX;
BBISIBJISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajlady, BBIABUraTh TUIOTE3y €€ pelleHus,
HaXOJUTh apryMEHTHI JUId JOKa3aTeIbCTBA CBOMX YTBEPKIEHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PELLICHMS;
aHAJIM3MPOBAThH TMOJIyYEHHBIE B XOJ€ PEIICHUS 33Jaud pe3yJIbTaThl, KpUTUUECKU OLIEHHBATh UX JOCTOBEPHOCTD,
MIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OICHKY HOBBIM CUTYAIIVsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;,

OCYILECTBIIATD IeJIeHAIIPAaBICHHBIN TIOUCK MEPEHOCA CPENICTB U CIIOCOO0B IEHCTBUS B TPOPECCHOHANBHYIO CPEY;
YMETh NCPEHOCUTDH 3HAHUS B IIO3HABATCIIBHYIO U IPAKTUYCCKYIO O6J]aCTI/I JKHU3HCACATCIBbHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX ITPEIMETHBIX 00JIacTel;

BBEIBUTATh HOBBIE HWJIEW, NpeiaraTh OPUTHWHAIBHBIE MOIXOABl M DEIIeHHS, CTaBUTh MPOOJIEMBI W 3a/JadH,
JIOITYCKAIOIIHE AThTePHATHBHEIE PEIICHUSI.

3) padora ¢ unopMmanmeii:

OPHUEHTHPOBATHCA B PA3IWYHBIX WCTOYHHMKAX HHQPOpManuu (TeKcTe y4eOHOTO IMOCOOMS, HAyYHO-TIOMYJISIPHON
TUTEpaType, OWONOTHYECKUX CIIOBApSIX W CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax naHHBIX, B HHTepHere),
AaHAIM3UPOBATh WH(MOPMAIUIO pPA3IUYHBIX BUAOB W (OpPM TPEACTaBICHHUSA, KPUTHYECKA OIICHHBATH &
JIOCTOBEPHOCTH ¥ HETIPOTUBOPEYHBOCTH;

(hopMyIIMpOBaTH 3aMPOCHI U IPUMEHSATH PA3IMIHBIE METOBI IIPU TTOUCKE U 0TOOpEe OHONOTHYECKOW NH(OPMAITHH,
HE0OXOJMMOH /IJIs1 BBITTOTHEHHST YIeOHBIX 3a/1a4;

MPHOOpETaTh ONBIT WCIONB30BaHUSA WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEpIICHCTBOBATH
KYJIbTYPY aKTHUBHOT'O UCTIOIH30BAHUS PA3TMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMpAaTh ONTHUMAIBHYI) (OpMY TMPEACTaBICHHUS OWOJOTHYECKON HWHQOpManmuud (CXEMBI,
rpaduku, AuarpaMMsbl, TaOJIHUIBI, PUCYHKH U IPYTOE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CPEACTBAa NpH padoTe ¢ OMONOrHYecKkoil mH(popMaiueil: mpuMeHsTh
XUMHYECKUe, (Pu3nMdeckne M MaTeMaTHYeCKHhe 3HAKW M CHMBOJIBI, (popmyibl, abOpeBHaTypy, HOMEHKIATYpY,
WCIIONIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOIIMYECKIE CPEJICTBA HATIIATHOCTH;

BIIa/IETh HABBIKAMH PACIIO3HABAHUS U 3alTUTHl HHPOPMANUK, HHOOPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.
OBiaieHHe YHUBEPCAILHBIMU KOMMYHHKATHUBHBIMY JIEHCTBUSIMU:

1) oGmenne:

OCYHICCTBJIATE KOMMYHHUKAIIUM BO BCEX C(i)ean JKM3HU, aKTUBHO Y4YaCTBOBATb B JUAJIOre¢ WJIM AUCKYCCHUU IIO
CYIIECTBY 00CYyX1aeMOi TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS OTHOCHTEILHO BBITIOJIHEHHUS
HpeHHaFaCMOﬁ 3aga4u, Yy4YHUTbIBATb MHTCPECHI U COIIaCOBAHHOCTH HOSI/IHI/Iﬁ APYTruxX Yy4aCTHUKOB OuaJiora WJIn
TUCKYCCHN);

pacro3HaBaTh HeBepOalbHBIE CpeJCTBa OOIICHMs, MMOHMMATh 3HAYEHHE COIHAJIbHBIX 3HAKOB, IMPEIIOCHUIOK
BO3HUKHOBCHHA KOHq).]'II/IKTHI)IX chyauHﬁ, YMETh CMATYATh KOHq).]'II/IKTI)I 1 BECTU IEPETOBOPHEI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOaMU OOIIICHHS ¥ B3aUMO/JICHCTBUS, TOHUMATh HAMEPEHUSI JIPYTUX JIFOJICH, IPOSIBIISATH
YBOXKHUTEIFHOE OTHOIIIEHHE K COOECEIHUKY U B KOPPEKTHOM (hopMe (hOpMYITHPOBATh CBOH BO3PAKEHHUSI,
Pa3BEPHYTO U JJIOTMYHO M3JaraTh CBOIO TOUYKY 3PEHHUS C HCIOIB30BAHUEM S3BIKOBBIX CPEICTB.

2) COBMECTHAsI 1eATeJIbHOCTD:

MMOHUMAaTh ¥ HCIONB30BaTh IMPEHMYIIECTBA KOMAaHIHOW ¥ WHAWBUAYAIbHOW pPaOOTBI TPH PEIICHUH
OHoIIOruUecKol pooIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUSI TPYIIIOBBIX ()OPM B3aUMO/JICHCTBUS MIPH
perieHny yueOHO! 3a/1auu;

BBIOMPATh TEMATHKY M METOJIBI COBMECTHBIX ACHCTBHI C y4E€TOM OOIMUX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO
YJIeHa KOJUIEKTHBA;

MIPHHUMATH €I COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH AEHCTBHA 1O €€ JOCTHIKCHHUIO:
COCTaBJIATh IUIAH NEHCTBHH, pacnpeaeisaTh POJd C Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboTHI,

OIICHMBATh KAUeCTBO CBOETO BKJIAJa M KaXKJIOI'0 YYaCTHHKAa KOMAaHJbI B OOIIMI pe3ynbTaTr Mo pa3paboTaHHBIM
KPUTEPUSIM;



mpeliaraTh HOBBIE TPOEKTHI, OLICHUBATH HWAEH C TO3UIMW HOBU3HBI, OPUTHHAIBHOCTH, NPAKTHYECKOM
3HAYNMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATErMYECKOE IMOBENEHHE B PA3IUUYHBIX CUTYAHsX, MPOSBIATH TBOPUECTBO M
BOOOpakeHHue, ObITh MHULIUATHBHBIM.

OsJajgeHue yHHBEPCAILHBIMU PEryIsTHBHBIMHU 1eHCTBUSIMU:

1) camoopranuzamnus:

WCTIONB30BaTh OMONOTUYECKUE 3HAHWS JUIsl BBISIBICHHA MPOOJIEM W HMX PpEIleHHS B XU3HEHHBIX U Y4YEOHBIX
CUTYyalusx;

BHIOMpaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHMN IIEJICBHIE M CMBICIOBBIE YCTaHOBKH B CBOUX JEHCTBUSIX U
MOCTYIIKAX [0 OTHOLICHUIO K JKUBOW NPUPOJIE, CBOEMY 3[I0POBBIO U 3J0POBBIO OKPY KAIOIINX;

CaMOCTOSITEIbHO ~ OCYLIECTBIISITH  MO3HABATENBHYIO  JEATEIBHOCTh, BBIBIATH NPOOJIEMBI, CTaBUTh H
(hopMyIHpOBaTH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOMN NESTEIBHOCTU U KU3HEHHBIX CUTYaIIHsX;
CaMOCTOSITEIbHO COCTaBJIATh IUIAH PEUICHUS NPOOJIeMbl C YYETOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPeANOYTEHUI;

JlaBaTh OLCHKY HOBBIM CUTYaLIUsIM;

pacimpsATh paMKH y4eOHOTo peiMeTa Ha OCHOBE JIMYHBIX MPEANIOYTECHUIT;

JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO LMIMPOKOM 3PYIUIMU B Pa3HBIX OOJIACTSX 3HAHUM, MOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTENBHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAaLMsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3yJIbTATOB
LEJIsIM;

BJaJIeTh HAaBBIKAMH I103HABATENBHON pEeQIEKCUH KaK OCO3HAHUS COBEPLIAEMBIX ACWCTBUH M MBICIHTEIBHBIX
MIPOLIECCOB, UX PE3YJIbTAaTOB U OCHOBAHMH, MCIIOJIB30BaTh MPUEMBI peIeKCHU Uil OLICHKH CHUTYalllH, BbIOOpa
BEPHOT'O PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIIECHUS [0 X CHHKCHUIO;

MPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHAJIN3€ PE3YIbTATOB ACATEILHOCTH;

3) npuHsTHE CeOS U IPYTHX:

MPUHUMATE ce0s1, MOHUMAs CBOU HEJOCTATKU M JOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTBI APYTHX MPH aHAJIN3€ PEe3yIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MPaBO APYIHX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTH OHMMATh MUP C TIO3ULMH APYTOT0O YEJIOBEKA.

HPEIAMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbTatel ocBoeHus mporpammel COO 1o Owomormu Ha 0a30BOM YpPOBHE BKIIFOYAOT
cnenuduueckue i yuyeOHOro mpeamera «buosyorusyy HaydyHble 3HAHWS, YMEHHUSI M CIOCOOBI JIGWCTBHHA 1O
OCBOCHHIO, MHTEPIIPETAIIMK U MPEOOPA30BAHUIO 3HAHWUH, BHJIBI JICSITEIBHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHUS H
MPUMEHEHHUIO 3HAHWH B pa3jMuYHBIX YUYEOHBIX CUTYallUAX, a TaKKE B PEabHBIX KXU3HCHHBIX CUTYalUsX,
CBSI3aHHBIX ¢ OHoNoTHell. B mporpamme npeMeTHbIe pe3yIbTaThl IPEICTaBICHBI 110 FoJlaM 00yUYEeHUSI.
[IpeameTtHbIe pe3ynbTaThl OCBOCHUS Y4eOHOTO npeaMera «buonorusy» ¢ 10 knacce NOIKHBI OTPAXKATh:
c(OPMHPOBAHHOCTh 3HAHUKH O MECTe W POJM OMOJOrMM B CHUCTEME HAay4YHOI'O 3HAHHS €CTECTBEHHBIX HAYK, B
(hopMHpOBaHUKM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHHBI MHUpPa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE
POCCHICKHX U 3apyOCIKHBIX YUEHBIX-OHMOIOTOB B pa3BUTHE OMOJIOTHHU, (YHKIIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa
JUTSL peIieHus )KU3HEHHBIX 3a7a4;

YMEHHUE PAaCKPBIBATh COJIECPKAHNE OMOIOTHYECKIX TEPMHUHOB M TIOHITHHN: )KHU3Hb, KJIETKa, OPraHh3M, METabOoIH3M
(oOMeH BemIecTB W MPEBpAIllCHHE JYHEPTHH), TOMEOCTa3 (CaMOperyJysIis), YPOBHEBAasS OPTaHMU3AIUS >KHUBBIX
CHCTEM, CAMOBOCTIPOH3BEACHNE (PETPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHYHBOCTH, POCT M Pa3BUTHE;

YMCHHE WU3JaraTh OHOJOTHYSCKHE TEOpuU (KICTOYHAs, XPOMOCOMHAs, MYTAal[MOHHAs, IIEHTpaJbHas J0rMa
MOJIeKyJsipHOU Ouonorun), 3akoHbl (I. Menpens, T. Moprana, H. V. BapunoBa) u ydenus (o ueHTpax
MHOT000pa3uss M TPOUCXOXKJICHUS KyIbTYpHBIX pacteHuit H. . BaBuioBa), ompenenste TpaHHIBI WX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;



YMEHHE BIaJeTh METOAAMH HAayYHOI'O MO3HAHHS B OWMOJIOTMH: HAOJIOAEHHE W OIMHCAHUE >KUBBIX CHCTEM,
MPOLIECCOB M SIBICHUI, OpraHu3alys W NpOBeJcHUE OMOJOTMYECKOTO JKCIIEPUMEHTA, BBIABIKCHUE THUIOTE3bI,
BBISIBIICHHE 3aBHCUMOCTH MEXIY HCCICAYEMBbIMH BEJIWYMHAMH, OOBSCHEHHE TIONYyYEHHBIX pe3yJbTaToB,
WCTIONb30BAaHHBIX HAYYHBIX MOHATHM, TEOPUI M 3aKOHOB, YMEHHE JIeJIaTh BBIBOIBI Ha OCHOBAHHH TMOTYYEHHBIX
pe3yIbTATOB;

YMEHHUE BBIICISATH CYLIECTBEHHBIC NPHU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U DYKAPHOT, OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX OPraHn3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIICCTB M MPEBPAIICHUS HEPTHH B KIIETKE,
¢doTocuHTE3a, MIACTUYECKOTO M dHEpPreTHYeckoro oOMeHa, XEMOCHHTE3a, MUT03a, Mei03a, OIIOAOTBOPEHUS,
Pa3MHOXKEHUS], THIWBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHHUE TIPUMEHSTH MOITy4YeHHbIE 3HaHUS 11 O0BSICHEHHsI OMOJIOTHYECKHUX MPOLIECCOB U SIBICHUH, IS PUHATHS
MPaKTUYECKUX PELICHWH B MOBCEAHEBHOW KM3HU C LENbI0 oOecredeHHsi 0e30MacHOCTH CBOETO 3[0POBBbS U
3I0POBbSI OKPYKAIOIIUX JIFOACH, COOTIONEHHsI HOPM TPaMOTHOTO MOBEJCHUS B OKpY’Kalolleld IPUPOTHOH cpele,
MOHMMAaHHE HEOOXOJMMOCTH HCIIOJb30BAaHUS JOCTHXKEHUM COBPEMEHHOW OHOJOTMHM M OWUOTEXHOJOTHM ISt
PaLMOHATIBHOTO MPUPOAOIIOIB30BAHHS;

YMEHHE pellaTh 3JIEMEHTapHbIe TeHETUYECKHE 3aJayd HAa MOHO- M JUTMOPUAHOE CKPEIIMBAHME, CLEIIEHHOE
HacJIeI0BaHNE, COCTABIISITh CXEMbl MOHOTHMOPHAHOTO CKPEIUBAaHUS ISl IPEICKAa3aHus HacIeI0BaHUs IPU3HAKOB
Yy OpPraHu3MoB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE W MPAaKTHYECKHe PaboThHI, cOOMIOAaTh MpaBmia npu paboTe ¢ ydeOHBIM U
m1abopaTOPHEIM 000PYIOBAHHEM;

YMEHHE KpUTHYECKH OLEHMBAaTh M HHTEPIPETUPOBATH HHGOpMALMIO OHOJOTHYECKOrO  COIAEpXKaHus,
BKJIIOYAIOLIYIO TICEBIOHAYYHBIC 3HAHMS M3 PAa3JIMYHBIX HCTOYHUKOB (CpEICTBAa MAacCOBOM MH(OpMAIMH, HAYYHO-
MOMYJISIPHBIE MaTepualibl), ATUYECKUE AacCHEeKThl COBPEMEHHBIX HCCIEJOBaHMM B OHONOTHMH, MEIULIMHE,
OHMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHMS, 0000111ast OMOIOTNYECKYI0 HHPOPMALIUIO U3
HECKOJIBKMX UCTOYHHKOB, TPAMOTHO MCIIOJIb30BATh MOHITUIHBIN anmnapar OMOIOTHH.

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS yueOHOTO mpeamera «buonorus» ¢ 11 knacce n0IKHbBI OTPaKaTh:
c(OpPMHUPOBAHHOCTb 3HAHUH O MecTe M POJU OMOJOrMHM B CHUCTEME HAay4HOI'O 3HAHMs €CTECTBEHHBIX HAyK, B
(OpMHPOBaHNHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHbI MUPa M HAyYHOTO MHPOBO33DEHHSA, O BKIAJE
POCCHICKHX U 3apyOEXKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOrUH, (PYHKIMOHAIBHOM IPAMOTHOCTH YeJIOBEKa
JUISl pELICHUs ’KU3HEHHBIX 3aa4;

YMEHHE PacKpbIBaTh COACp)KaHUE OMOIOrMYECKUX TEPMUHOB U MOHITUH: BUII, TIOMYJIALKS, TeHODOH, IBOIIOLHS,
JBIDKYIME CHIIBI ((paKTOpPBI) 3BONIIOLMH, MPUCIOCOOICHHOCTh OPraHU3MOB, BUJO0OPa30BaHHE, SKOJIOTHUECKUE
(akTOpbl, IKOCHUCTEMA, NPOMYLEHTHl, KOHCYMEHTBI, PEOYLEHTbI, LEN MUTaHUS, JKOJOTHMYECKas MUpaMH[a,
ouoreolieHo3, orochepa;

YMEHHE WU3JIarath OWOJIOTHMYECKHe Teopud (dBOMIONMOHHAs Teopus Y. JlapBWHA, CHUHTETHYECKAs TEOPHsI
SBOJIIOINMHN), 3aKOHBI M 3aKOHOMEpHOCTH (3aponprmeBoro cxoactBa K. M. bapa, depemoBaHust TJIaBHBIX
HanpaBieHuid u myted sBoirormud A. H. Ceeprioa, yuenus o 6uochepe B. U. BepHajackoro), ompenensitsb
T'paHUIbl UX IPUMCHHUMOCTHU K )KUBBIM CUCTEMAaM;

yYMEHHE BIaJeTh METOAaMHU HAy4YHOTO MO3HaHWs B OHMOJIOTMH: HAONIOACHHE U OIMCAHUE >KUBBIX CHCTEM,
MPOLIECCOB M SIBICHUI, OpraHu3alys W NpoBeJcHUE OMOJOTMYECKOTO JKCIIEPUMEHTA, BBIABWKECHUE TUIOTE3HI,
BBIABJICHUE 3aBUCUMOCTU MCXKOAY HUCCICAYEMBIMU BCIMYHNHAMU, 00BsICHEHHE IMMOJIYY€HHBIX PE3YJIbTATOB,
WCTIONBb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE JeJIaTh BBIBOJBI Ha OCHOBAaHHMHU IOJYYEHHBIX
Pe3yIbTATOB;

YMEHHUE BBIACIATE CYHICCTBCHHBIC IIPU3HAKHU CTPOCHUMA 6I/IOJ'IOFI/IT-IGCKI/IX 00BEKTOB: BHUI0B, HOHynHHHﬁ,
MPOJAYIICHTOB, KOHCYMEHTOB, pEAyIICHTOB, OHOTEOIIEHO30B M JKOCHCTEM, OCOOEHHOCTH IPOIECCOB:
HACJIE/ICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA00OPa30BaHMS, MPHUCIIOCOOICHHOCTH OPTaHU3MOB,
NeMCTBUSL JKOJIOTMUECKUX (PAKTOpOB Ha OpPraHM3MBI, IIEPEHOCAa BELIECTB M IIOTOKA JHEPTUU B IKOCUCTEMAX,
AHTPOIIOICHHBIX HM3MEHEHUIl B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOpOTa BEILIECTB M OMOr€OXMMUYECKUX
LUKIIOB B OHocdepe;

YMEHUE IPUMEHATh MOJIYYEHHbIE 3HAHUS U OOBSCHEHUS] OMOJIOTMYECKUX IIPOLIECCOB U SIBICHUM, JJIs IPUHATHS
[IPAaKTUYECKUX PELICHUIl B MOBCEAHEBHOW J>KHU3HU C IENbI0 oOecreueHuss 0e30IaCHOCTU CBOETO 3[0POBbS U
3[I0POBbsl OKPY’KAaIOIIMX JIFOAEH, COOIIOAEHUSI HOPM I'PaMOTHOI'O IIOBEAEHUS B OKpYXKaroIEHIPUpOIHOH cpere,
[IOHUMaHUe HEOOXOANMOCTH WCIONb30BaHUA JOCTHXKEHUH COBPEMEHHOM OMOJIOTHMM I PalMOHAJIBHOTO
MPUPOAOIOIB30BAHMUS;



YMEHHUE pelaTh dJIeMEHTapHbIC OHOJIOTUYESCKUE 3a/1a4Hl, COCTABIIATH CXEMbI MEPEHOCA BEIICCTB U SHEPTUH B
sKocucTeMax (IIeTH MUTAHKA);

YMEHHE BBITIOHATE 1a00paTOpHBIE M MPAKTHUECKUE PAOOTHI, COOIIOIATH MTPABUIIA TIPH paboTe ¢ YUeOHBIM 1
J1a00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYCCKH OLIEHUBATH ¥ HHTEPIPETUPOBATH HHPOPMAITHIO OHOTOTHIECKOTO COICPIKAHUS,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS U3 PA3IMYHBIX HCTOUHUKOB (CPEeICTBA MAacCOBOM MH(MOPMAIINH, HAYIHO-
MOMYJIAPHBIC MATEPUAIIbI), pACCMATPUBATh TJI00ATBHBIC SKOJOTHUSCKHIE MPOOIeMBI COBPEMEHHOCTH,
(hopMHPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO TMO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC TMCbMEHHBIC W YCTHBIE COOOIICHNUS, 0000I11ass OMOIOTHUECKYI0 HHPOPMAITHIO U3
HECKOJBKUX UCTOYHHKOB, IPAMOTHO HCITOIB30BAThH MOHITHIHBIH ammapaTr OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHnoBanue
(undgposbie)
n/ | pasienoB U TeM Bcer  Kourtpoabubl = IIpakTHyecku
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThl e padoThl
pecypchl
N bu6nmmoreka [IOK
1 2 0.5 https://m.edso0o.ru/7f41c29
HayKa 5
KuBbIe cuCTEMBI 1 bubnnorexa [IOK
2 1 https://m.edso0.ru/7f41c29
WX OpraHu3aIus )
XuMU4eCcKun bu6nmorexa LIOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c29
KJIETKU 2
JKusHenesTeapHOCT bu6morexa HOK
4 6 1 https://m.edso0.ru/7f41c29
b KJIICTKH )
PasMmHOXeEeHUE U
T — bubmmoreka [IOK
5 Y 5 1 https://m.edsoo.ru/7f41c29
pasBuTHE )
OpPTaHHU3MOB =
HacnencreeHHOCTH bubmmoreka IIOK
6 1 N3MEHYHUBOCTD 8 1 15 https://m.edso0.ru/7f41c29
OpraHu3MOB 2
Cenexnus
ODIAHI3MOB bubmmoreka [IOK
7 P ' 3 https://m.eds00.ru/7f41¢29
OCHOBBI )
OMOTEXHOJIOTUH -
but6mmorekxa [IOK
8 PesepBHoe Bpems 1 https://m.edso00.ru/7f41c29
2
OBIIEE KOJIMYECTBO
YACOB IIO 34 2 4

[TPOI'PAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue
Ne (uudgpossbie)
pa3jiejioB U TeM Konrtposbusie IIpakrnyeckue
n/n Bcero o0pa3oBaTtejibHbIE
MporpamMmMbl padoThbI padoThI
pecypchl
OBOJIIOLOHHAS bubnunorexa LIOK
1 9 1
ounonorus https://m.edsoo.ru/7f41cc74
Bo3unkHOBEHHE 1 Bu6 110K
HOINOTEKA
2 1 .
DaSBHTHE KHHH o 05 https://m.edsoo.ru/7f41cc74
Ha 3emie
Opranu3mMsl U
3 OKDVIKAIOMAS 5 1 bubmuoreka [{OK
Py B https://m.edsoo.ru/7f41cc74
cpena
Coo01iecTBa 1
4 BKOJ'IOIII:II/IIIGCKI/IG 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bubnunoreka LIOK
> Peseprioe ppews 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I10 34 2 2.5

[MPOT'PAMME
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