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[Iporpamma 1o yueOHOMY peIMeTy «buonorusy
(6azoBeIit  ypoBeHb) (mpenmeTHass oOmacTh «EcCTeCTBEHHO-HAaydyHBIE TPEAMETH») (Hmanee
COOTBETCTBEHHO - MporpamMma Mo OHMOJIOTHH, OMOJIOTHS) BKIIOYACT MOSCHUTEIBHYIO 3aIUCKY,
cojJiepKaHue oOyueHwus, TUTAHUPYEMBIE pe3yIbTaThI OCBOCHHUS MPOrPaMMBI
1o OMoJIOTHH.

[TosicauTenpHass  3amUcKa  OTpaKaeT oOmue TMedd ©  33Ja4d  W3YyYeHUs
OMOJIOTHHM,  XapaKTEPHUCTUKY  IICHXOJOTHYCCKUX  TPEONOCBUIOK K €  W3Yy4eHHIOo
0OydJaroNMMUCs, MECTO B CTPYKType Y4eOHOTO TIUIaHA, a TaKKe MOAXOIsl K OTOOpYy
COJICPKAHUS, K OTIPEICIICHUIO TUIAHUPYEMBIX PE3yJIbTATOB.

Conepxannie  OOydeHHsSI  pPacKpbIBaeT  COJACpKATEIbHBIC  JIUHUH,  KOTOPHIC
MpeiaraloTcs JUisi 00s3aTeIbHOTO0 H3Y4YEHHUSI B KaXKJIOM KJIacCe€ Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHusL.

[Tnaampyemble pe3yabTaThl OCBOSHHUS MPOTPpAaMMBI  TI0 OWOJIOTHH  BKJIIOYAIOT
JUYHOCTHBIC, MeTanpeIMeTHBIC pe3yabTaThI 3a BECh TIEPHO.T oOyueHus
Ha YypoOBHE cpemHero oOmero oOpa3oBaHHs, a TaKXke TMPEIMETHbIE JOCTHKCHHS
oOyuaronierocs 3a Kaxabli 1o 00y4eHus.

[TosicHuTenpHas 3anucka.

[Tpu pa3paboTke MPOrpaMMEI IO OHOJIOTHH TEOPETHISCKYIO OCHOBY

JUIS OTIpEJICNICHUsT IMOAXO0J0B K (DOPMHPOBAHHIO COJACpNKAHHUSA Yy4eOHOTO TpeaMeTa
«bnonorusay cocraBwin: KoHUenryanbHble mojoxenuss Proc COO o
B3aMMOOOYCIIOBJICHHOCTH TIEJIeH, COIepKaHUs, pe3yIbTaTOB 00ydeHUs U TPeOOBaHMI K YPOBHIO
MMOJATOTOBKH BBITTYCKHHKOB, TOJIOXEHHUS 00 OOMMX IENIX M MPUHITUIAX, XapaKTePHU3YIOIMINX
COBpPEMEHHOE COCTOSIHHE CHUCTEMBI CpETHETO o01ero o0Opa3zoBaHUs
B Poccwmiickoit denepanuu, a Takke MOJOKEHUS O crenuduke Ouosornu, €€ 3HAYCHHH
B TO3HAaHUM >KUBOW MPUPOIBl U OOECHEUEHUHU CYIECTBOBAHUS YEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHUSM  ONpEJENIEHbl OCHOBHbIE (YHKIHH IPOrPaMMBI
1o OMOJIOTHUH U €€ CTPYKTYpA.

[Iporpamma 1o Owomormu  Jga€T TpEACTaBICHHE O Ielax, o0  oOmei
cTpareruu OOYYEeHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIUXCSA CPEACTBAMU Y4eOHOTO
npenmera «buosorusi», ompenenseT o00s3aTeNbHOE MPEAMETHOE  COJIEpP)KaHUE, ero
CTPYKTYpY, pacmpelelieHue Mo paszfeiiaM U TeMaM, PEKOMEHIyeMYIO MOCIIe0BaTeIbHOCTD
U3Yy4YeHUs y4yeOHOro Marepuaia ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKH 00pa30BaTENIBHOTO MPOIecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaroUXCs.

B nporpamme mo OuONOrMHM TaKKe YUUTBHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METANPEAMETHBIM U peIMETHBIM pe3yiapTaTamMm
oOyueHus B popMHPOBAHIHM OCHOBHBIX BUIOB YUeOHO-TI03HABATEILHOM AEITEILHOCTH/y4eOHBIX
JEUCTBHI 00YJarOIIUXCs IO OCBOCHHUIO CO/IEP KaHUs OMOJIOTUYECKOTO 00pa30BaHUsI.

B mporpamme no 6uonorun (10-11 xmaccel, 6a30BbIi YpOBEHb) peaan30BaH MPUHIIMIT
MIPEEeMCTBEHHOCTH B M3y4eHUH OHoJioruu, Onarojapsi 4eMy B HEH MNpoCMaTpUBaeTCs
HAIpPaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX  OpPUEHTAIMi JIMYHOCTH, DSKOJOTUYECKOTO MBIILICHUS,
MIpeICTaBICHUM 0 3I0pOBOM obpaze YKU3HU u OepeKHBIM
OTHOIIEHHEM K OKpyXKarwlmel mnpupogHoir cpeae. I[losTomy Hapamy ¢ U3yd4eHHEM
001IeOMOIOTHUECKUX TEOpUH, a Tak)Ke 3HAHHK O CTPOCHHH KMBBIX CHCTEM pPa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIIIUX B HUX IMPOILECCOB B MporpaMme MO OHOJOTHUU
yIeJIeHO BHHMMAaHHME WCIOJIb30BAHUIO TOJYYCHHBIX 3HAaHUM B TIOBCETHEBHOW >KU3HU
JUIs pellleHds NPUKIATHBIX 3a7ad, B TOM 4YHUCIE: MNPO(UIAKTUKHA HACIIEICTBEHHBIX
3a00JIeBaHMIl ~ YENOBEKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAaHUS, OOOCHOBaHUS
9KOJIOTHYECKH I1eTIeCO00pa3HOT0 TOBENEHUS B OKPYXKAIOIIeH NPUPOTHOM cpene, aHaiM3a
BIUSHUS ~ XO3SMCTBEHHON  JIEATENHHOCTH  YEJIOBEKAa HAa  COCTOSHHUE  MPUPOTHBIX
U WCKYCCTBEHHBIX OJKOCHCTEM. YCHIIEHHE BHHMAaHHMS K TMPHUKIAJHON HAIMPaBICHHOCTH
yuebHoro mpenmera «bHONOTHS» TPOAMKTOBAHO HEOOXOTUMOCTBIO 00eCledYeHHs YCIOBUI



JUIS PEIICHUs OJIHOW W3 aKTyaldbHBIX 3aJad IIKOJBLHOTO OHOJOTHYECKOro oOpa3oBaHUS,
KoTopasi Tpeamnoyiaraet (HOpMHUPOBaHHE y OOYYAIOIIUXCS CIIOCOOHOCTH aTalTHPOBATHCS
K U3MEHECHHSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHPA.

IIporpaMma 1m0  OHONOTHMU  SBJSIETCS ~ OPUEHTHPOM  JUISL  COCTABJICHUS
pabounx  mporpammMm,  aBTOPbl  KOTOPBIX  MOTYT  MPEAJIOXKHUTh  CBOW  BapuaHT
MOCJICJIOBATEIILHOCTA HM3YYCHHSI U CTPYKTYpPhl y4eOHOro Marepuaja, CBOE BHUACHHE ITyTCH
dbopmupoBanusi 'y oOywatomuxcs 10-11  kmaccoB  TpeaMETHBIX — 3HAHWW, YMCHHM
U CHOCOO0B y4eOHOH JeATEIhbHOCTH, a TAaKXKE METOIAMYCCKUX PEIICHUN 33a4 BOCIUTAHHS
Y Pa3BUTHS CPEJCTBAMH yueOHOTO npeamera «buomorus.

buomornss Ha ypoBHE cpeaHero oOmEro oOpa3oBaHHMS 3aHMMAET  BAKHOE
Mecto. OH obecrneunBaeT (OPMHUPOBAHHE Y OOYYAIONIUXCS TMPEACTABICHUNH O HAy4YHOU
KapTUHE MHpa, pacIimpseT U 0000mIaeT 3HAHWUSA O JKUBOU TpUPOJE, €€ OTIUYHTEIHHBIX
MpU3HAKAaX - YPOBHEBOW OpPraHU3allid W DBOJIONWU, CO3MAET YCIOBUS JUIS: TIO3HAHHS
3aKOHOB JKMBOH mpuponasl, (GopmupoBaHus (YHKIIMOHAIBLHOW T'PaMOTHOCTH, HABBIKOB
30poBOro M 0Oe30macHOro oOpasza KU3HH, IKOJOTHYECKOTO MBIIUICHUS, I[IEHHOCTHOTO
OTHOIICHHS K KUBOU MPUPOJIC U YCTIOBEKY.

Bonpiioe 3HadueHwe OWOJIOTHS WMEET TAKKe JUIS PENICHHWS BOCIHUTATEIBHBIX
W Pa3BUBAIONIUX 3a/lad CpPEJHEro oO0mero o0pa3oBaHWs, COIHAIM3ANNN OO0YJarOITUXCS.
N3ydyenne Ouosornn oOecrieunBaeT yCiaOBHS I (OPMUPOBAHUS WHTEIDICKTYaTbHBIX,
KOMMYHHKAITHOHHBIX ¥ HMH()OPMAIIMOHHBIX  HABBIKOB,  3CTETHYECKOW  KYJIBTYPHI,
CIOCOOCTBYET HWHTETpPAIlM OWOJIOTHUECKUX 3HAHMM C TPEACTABICHUSAMH W3 JIPYTHX
y9eOHBIX IMPEJIMETOB, B YaCTHOCTH, (U3UKH, XUMHUU W Teorpaduu. HasBaHHBIE MOJIOKECHUS
0 TpeJHa3HAYeHHH YUeOHOTO mpenMeTa «bHONOTHsS» COCTaBMIIM OCHOBY IUISL OMpPEICIICHHS
MOJXOAOB K OTOOPY ¥  CTPYKTYPUPOBAaHHIO €r0  COJEPXKaHHs, IPEICTaBICHHOTO
B MPOTPaMMe 110 OMOJIOTHH.

Ot6op conepkanmst ydeOHOro mipeameTra «buosorus» Ha 0a30BOM  YpOBHE
OCYIIECTBIEH C TO3WIHMHA KyJIbTYpOCOOOpPA3HOTO TMOAX0Ja, B COOTBETCTBHU C KOTOPBIM
oOyyJaromuecsi AOJKHBI OCBOWTH 3HAHUSI U YMEHUs, 3HaYMMBbIe s (POPMHUPOBAHUsS OOMICH
KYJBTYpBI, OIpPEICISIONINE TIOBEJCHUE 4YelIOBEeKa B OKPYKAIOUIEH MNPHPOTHOW cpene,
BOCTpEOOBaHHbIC B TIOBCEJHCBHOW J>KM3HM W MPAKTUYECKOH nestenpbHOCTH. Ocoboe MecTo
B JTOW CHUCTEME 3HAHWH 3aHMMAIOT DJIEMEHTBHI COJCP)KaHUs, KOTOPBIC CIIy)KAT OCHOBOH st
(dbopMUpOBaHHS TIPEACTABICHUH O COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHE MHpa U
[EHHOCTHBIX OPHUCHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIONIMX TYMaHH3allMd OHOJOTHYECKOTO
o0OpazoBaHwUsI.

CTpykTypHpOBaHHE  COJACp)KaHUS  yd4eOHOTO  MaTepuala B Iporpamme
mo  OHOJIOTMM  OCYHIECTBJICHO C  y4€TOM  NPUOPUTETHOTO  3HAYCHHUS  3HAHWU
00 OTIMYHUTENBHBIX OCOOCHHOCTSIX JKUBOW TPUPOIBI, O €€ YPOBHEBOW OpraHu3aluu
W SBOJIIOIHMU. B COOTBETCTBMM C 3THM B CTIPYKType ydeOHOro mpeamMera «buomorus»
BBIJICJICHBI ~ CIICAYIOIIHME COJCpXKaTelbHble JUHMU: «buosoruss kak Hayka. MeTompl
Hay4yHOTO To3HaHus», «KileTka Kkak Ouosiornveckass cuctema», «OpraHmsMm Kak
Oouosornyeckas cucremay, «CuctemMa 1 MHOrooOpasue OpraHn4eckoro MUpay,

«OBOJIIOLINS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITHE UM 3aKOHOMEPHOCTH.

Henr wu3yuenuss yuebHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE -
OBJaJiecHue OOy4YaloUIUMUCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHU3alluu
KUBBIX CHCTEM pa3HOIO paHra U NPUOOpPETeHHEe YMEHHMM HCIMOJIb30BaTh ITU 3HAHUS MM
IPaMOTHBIX JIEHCTBUI B OTHOLIEHWH OOBEKTOB >KUBOW MPUPOABI M PEIICHUS Pa3TUYHBIX
KU3HEHHBIX MPOOIEM.

Jloctmxenne LeH U3y4YeHUs y4ebHOTO npeaMeTa «buonorus»
Ha 6a30BOM ypOBHE 00ECIIEUNBACTCS PEIICHUEM CIEIYIOIINX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbI 3HAHMA O OHOJOTUYECKHX TEOPHSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUTOTE3aX, MpaBHIIaxX, CITy>KaIux OCHOBOM
s (GOPMUPOBAHUS TPEACTABICHUI O €CTeCTBEHHO-HAyYHOH KapTHHE MHpa, O METOoJax



HAyYHOTO IIO3HAHUsS, CTPOCHWUH, MHOTOOOpa3suM U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO
YPOBHS  OpPraHM3alli{, BBIJAIOIMIMXCA OTKPBITUSAX M  COBPEMEHHBIX  HCCIEAOBAHUAX
B OHMOJIOTHH;

dbopmMmupoBanme y  oOyuaromuxcs MO3HABATEJIbHBIX, HHTEIJIEKTYaJIbHBIX

U TBOPYECKHX CIIOCOOHOCTEH B MPOIECCE aHAIM3a JAHHBIX O TMYTSIX Pa3BUTHS B
OHoJIoTHH
Hay4HBIX B3IJISIOB, HACH W TMOIXOJOB K M3YYCHHUIO KUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3aIly;

CTaHOBJICHHE Yy OOyYaromuxcsi oOmiei KyabTyphl, (YHKIMOHAJIBHONH TPaAaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHATH U OIEHWBATH SIBIICHUS OKPY)KAIOLIETO0 MHUpa XUBOW MPUPOJIBI
Ha OCHOBAHUU 3HAHHUU U ONBITA, MOJTYYECHHBIX MTPU U3YUCHUH OMOJIOTUH,

dhopmupoBanue y  oOyuaromuxcs YMEHUN WIUTFOCTPUPOBATH 3HAUCHHUE

OMOJIOTMUECKNX 3HAHWK B TMPAKTUYECKOW JCATEIbHOCTH YEJOBEKa, pPa3BUTHUH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUSA YEJIOBEKOM IKUBOU
MPUPOIbI, HEOOXOTUMOCTH OEpeKHOT0 OTHOLIEHMsS] K HeH, COOMIOACHMSI ITHYECKUX HOPM
MIPU TIPOBEICHUH OMOJIOTHYECKUX MCCIICIOBAHUI;

OCO3HAHWE IIEHHOCTH OWOJOTHYECKWX 3HAHWUW JUIsI  TIOBBIIICHUS  yPOBHSA
9KOJIOTUUYECKOU KYJIBTYPHI, 17151 (GOPMUPOBAHKS HAYYHOTO MHPOBO33PEHHS;

MpUMEHEHHE MPHUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEAHEBHON KU3HU

JUTSI OLIEHKH TIOCTICJICTBUN CBOSH JCSITEIHPHOCTH TT0 OTHOIICHHUIO K OKPYXKAIOIIEH cpejie,
coOCTBEHHOMY 3/I0pOBBIO, 000CHOBaHUE U COOIIO/ICHIE Mep MPOPUIAKTUKY 3a00IeBaHUI.

B  cucreme cpemnero  oOmiero  oOpasoBanusi  «buosorus»,  u3ydaemas
Ha 0a30BOM YypOBHE, SIBISIETCSl 0O0S3aTelIbHBIM y4YEOHBIM MPEIMETOM, BXOJAIIUM B COCTaB
npeaMeTHo o6macTi «EcTecTBeHHO-HayUHbIE TIPEIMETHD».

OO6miee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX I HM3ydeHUs Ouosiormu - 68 dYacos:
B 10 xmacce - 34 gacos (1 gac B Hexemo), B 11 kmacce - 34 gacos (1 yac B HefeIn0).

Conepxanne o0yuenus B 10 xacce.

Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBA3b OHOJOTUHM C OOUIECTBEHHBIMH, TEXHHUYECKUMU
U JIpYTUMH €CTECTBEHHBIMU HaykamH, ¢Guiocodueil, 3TUKOH, SCTeTHKOW u mpaBoM. Poib
Oouonoru B (opMHpOBaHMM COBPEMEHHOW HayuyHOH KapTuHbl Mupa. Cucrtema
OMOJIOTUYECKHUX HAYK.

MeTonpl MO3HAHUSA KUBOM MPUPOAbI (HAONIONEHUE, OJKCIEPUMEHT, OIMCaHUE,
u3MepeHue, Kiaccupukaius, MoAeTUpOBaHUE, CTATUCTHYECKas 00paboTKa JaHHbBIX).

JemoHcTpauu:

[Toptpetsr: Y. Hapun, I'. Mennens, H.K. Konbios, JIx. Yorcon u @. Kpuxk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KMUBOW TPUPOIBD.

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

[Ipaktnueckas padota Ne 1. «Mcmonp3oBaHue pa3nMUHBIX METOAOB IMPU HU3YHYECHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. J)KuiBble cUCTEMBI U UX OpPraHU3aIusl.

Xusbie cucrembl (OMOCHCTEMBI) Kak WpeaMeT u3ydeHus Owonoruu. Otaudue
YKUBBIX CHCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OHMOCHCTEM M UX pa3HoOOpaswe. YPOBHHM OpraHu3alii OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM, TKAaHEBBIM, OpPraHU3MEHHBIM, MOMYIALUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKH ), OMOChEpHBIH.

JleMoHCTpanuu:

Tabnuiel u cxembl: «OCHOBHBIC TPHU3HAKU KU3HU», «YPOBHH OpraHU3allUU >KMBON
MIPUPOJIBI».

O6opynoBanue: moaens mosiekynsl JJHK.

Tema 3. XuMH4eCcKuil COCTaB U CTPOEHUE KIETKH.



XHWMHUYECKUH COCTAB KJIETKU. XUMHUYECKUE IIEMEHTBI:MAKPOIJIEMEHTHI,

MHUKpO3JIeMeHThl. Boia u MUHepanbHbIE BEIIECTBA.

@yHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KieTKe. IlognepkaHue 0CMOTHYECKOIO
Oananca.

benku. CocraB u crTpoeHue OelIkOoB. AMHMHOKHUCIOTBI - MOHOMEPHI OEJIKOB.
He3amenumMble ©  3aMEHUMBIE AMHMHOKHMCIIOTBI. AMHMHOKHCIOTHBIM  COCTaB. YPOBHU
CTPYKTYphl OEIKOBOW MOJIEKYJIbl (TepBUYHAS, BTOPUYHAS, TPETUYHAs M YETBEPTHUYHAS
CTpYKTypa). XUMUYECKHE CBOHCTBA OenkoB. bronornyeckne GyHKINU OEIKOB.

®epMeHThl - Ouosornyeckue Karamuzatopbl. CTpoeHue QepMeHTa: aKTHBHBIN
HeHTp, cyocrparHas crneunpuaHoctb. Kodepmentsl. Butammuel. Omimyms ¢QepMEHTOB
OT HEOPraHUYECKUX KaTaJIu3aTOpPOB.

VYrneBoasl: MoHOcaxapuabl (TJOKo3a, pubo3a U JAe30KcupuOo3a), Aucaxapuibl
(caxapo3a, JjakTo3a) W ToOJMcaxapuibl (Kpaxmall, TJIMKOTEH, LeJUToio3a). buonornueckue
(GYHKIMM YTIIEBOJOB.

Jlunuaer: Tpuraunepuasl, Qocdonunuasl, crepousl. [ 'uapopuibHO-THAPO(POOHBIE
cBoiictBa. buonormueckue Qynkumu naunuaoB. CpaBHEHHE YIJI€BOJOB, OEIKOB U JIMIKJOB
KaK MCTOYHUKOB 3HEPTUH.

Hyxnennoseie xucnorsi: JIHK um PHK. Hyxneotuasl - MOHOMEpBl HYKJIEHMHOBBIX
kuciot. Crpoernne u ¢yaknuu JIHK. Crpoenne u ¢ynknuu PHK. Buger PHK.
AT®: ctpoenue u PyHKITHH.

[uTonorusa - Hayka o kieTke. KierouHas Teopus - mpuMmep B3aUMOICHCTBUS WJIEH
1 (haKTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3yUEeHHSI KIIETKH.

Knerka kak wenoctHas skuBass cucrema. OOmiye NpU3HAKU KIETOK: 3aMKHYTas
Hapy)KHas MemOpana, Moiekyasl JIHK kak reHermueckuii ammapar, cHCTeMa CHHTE3a
Oenka.

Tunsl KIeTok: sykapuoTHYeckas M MpokapuoThueckas. OcoOEHHOCTH CTpOEHUs
MPOKapUOTHYECKOM KieTku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHYECKOU
kieTkr. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, )KUBOTHOM M TPUOHON KIICTKH.

[loBepXHOCTHBIE  CTPYKTYpbl KJIETOK - KIETOYHas CTEHKa, TIJINKOKAJIHKC,
ux (ynkuuu. I[Inasmatuueckas MemOpana, e€ cBoiictBa u (Qynkuuu. Lluroriazma
u e¢ opranouasl. OmHoMemOpanHbie opraHouasl kieTku: OIIC, ammapat ['odbmxw,
nn30coMbl. [losryaBTOHOMHBIE OpraHOUABI KIIETKH: MHUTOXOHJIPHUH,
IJIACTUABI.

[Ipoucxoxxaenne MUTOXOHApUNA u mactua. Bunel mnactun. HememOpanHbie
OpraHoubl
KIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, UEHTPUOIMU, PECHUYKH, KIyTUKH. DyHKIUH
OpraHOMJIOB KJIETKU. BKitoueHus.

SAnpo - perynatopHbeli 1eHTp KieTku. CTpoeHue szapa: saepHas o00J0uKa,
KapuoIlJIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLECTB B KIETKE.

JemoHcTpauu:

ITopTperst: A. JleBenryk, P. I'yk, T. IlIBann, M. lInelinen, P. Bupxos,

JIx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K.M. bap.

Juarpammel: «PacnpeneneHne XHMHUYECKHUX DJIEMEHTOB B HEKHMBOM IIPHUPOJIE,
«PacrpeneneHre XMMUYECKUX MJIEMEHTOB B )KMBOM IIPUPOJIEN.

TaOnuie! u cXemsl: «Ileproanyeckas TabauIa XUMUYECKUX 2JIEMEHTOBY,

«CtpoeHue MOJeKylbl BOJbl», «buocunTe3 6enka», «CTpoeHHE MOJEKYIbl Oenkay,
«Crtpoenue ¢epmenrta», «Hyxnennossle kucnotsl. [IHK», «Crpoenue monekynsl ATDy,
«CTpoeHHE DJYKapUOTHYECKOM KIETKW», «CTpoeHue IKMBOTHOM KIEeTKW», «CTpoeHue
pacTUTENbHOM  KJIETKM», «CTpoeHHME IpPOKapUOTHUECKOM KIEeTKW», «CTpoeHue sjapa
KIIETKN», «YTIEBOABY, «JIMnuapm.

Ob6opynoBanue: CBETOBOM MUKPOCKOTI, 000pyA0BaHUE JUIs TPOBEACHUS



HAONIOJICHUH, WM3MEPEHUH, OSKCIEPUMEHTOB, MHKPOIIpPENapaTbl PACTUTEIBHBIX,
KUBOTHBIX U OaKTepUATbHBIX KIIETOK.

JIabopaTopHbIE U MPAKTUICCKHE PAOOTHI:

Jlaboparopuas pabota Ne 1. «M3ydeHHe KATAIUTUYECKOW AKTHBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIIa3bl WM KaTaaasbl)y.

JlaboparopHass pabora Ne 2. «l3yueHue CTpPOCHHS KICTOK PACTCHUMH, YXUBOTHBIX
1 OaKTepUil TI0JT MUKPOCKOIIOM HA TOTOBBIX MHUKPOTIPEIIapaTax U UX OIMHCAHUCH.

Tewma 4. )KuznenesaTenbHOCTh KIETKH.

ObOmen BemecTB, wuiaM MeTabomm3M. AccuMwianus —(TIacTUYecKuid  0OMeEH)
U JUCCUMMIISAIMS  (SHEpreTudyeckuii oOMEH) - JIBeé CTOpPOHBI €IUHOro  Ipoliecca
Merabonm3ma. Poib  3aKOHOB  COXpaHEHHWs BEIIECTB MW DJHEPrUM B  [OHUMAaHHH
MeTaboIr3Ma.

Tunbr oOmeHa BemiecTB: aBTOTPOHBIA U TerepoTpodusiil. Pons depmenToB
B 0OMEHe BEIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.

®otocunte3. CpetoBas W TeMHOBas ¢a3bl (porocuHTe3a. Peaknuu QorocuHTe3a.
OddextuBHOCTH (PoTOCHMHTE3a. 3HaUeHHe (OTOCHHTE3a s KM3HM Ha 3emie. BrusHue
ycJIOBUM  cpenbl  Ha  (OTOCHMHTE3 UM CHOCOOBI  TIOBBIMICHHWS €r0  MPOJYKTUBHOCTU
Y KyJbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHHTE3UPYIOIINE OaKkTepru. 3HAYEHNE XEMOCHUHTE3a VIS KU3HU Ha
3emute.

DHepreTuyeckuidi oOMeH B  KJeTke. PacmienieHue  BEIIECTB,  BBIJCIICHUE
U aKKyMYJIHUpOBaHHE DJHEPrUu B KIETKE. OTambl SHEPreTHYecKoro ooOmeHa. [ nmukomus.
bpoxxenne wu ero Buabl. KuciopomHoe OKHCI€HWE, WM  KJIETOYHOE JIbIXaHUE.
OxucnurensHoe dochopunupoBanue. IHPEKTUBHOCTD IHEPTETUUECKOTO OOMEHa.

Peaknun matpuunoro cuuteza. ['eHetmueckas wHbopmarnus u JIHK. Peanmuzarus
reHEeTHYeCKOW WHGpOpMalUuK B KJIETKE. | @HeTHYeCKHil KOJ M ero CBOWCTBA. TpaHCKPHUIIHUS

- wMarpuuabli cuHTe3 PHK. Tpancmsamus - OwocwHTe3 Oenka. JTambl TPaHCISITUU.
KonupoBanue amuuokucioT. Posbs pubocom B OrocuHTe3e Oernka.
Heknerounsie Qopmbl KU3HM - BUPYCHl. VcTOpus  OTKpPBITHUS  BUPYCOB

(.. UBanoBckuii). OCOOCHHOCTH CTPOCHHS W  JKU3HCHHBIH IHUKJI  BHUPYCOB.
bakrepuodaru. bonesnun pacTeHui, >XHMBOTHBIX U UEJIOBEKA, BbHI3IBAEMbIC BHUPYCAMH.
Bupyc wummynonedurnura uenobexka (BUY) - BozOymurens CIIM[a. OGparHas
TPaHCKPUIILIMS, peBepTaza W uHTerpaza. llpodumnakthka pacnpocTpaHEHHS BHUPYCHBIX
3a00JIeBaHUI.

JleMoHCTpanuu:
[Toptpetsr: H.K. Konsuos, [I.1. UBanoBckuii, K.A. Tumupszes.
Tabnuis! U cXeMbl: «Tunel nuranusy», «Meradonuzm», « MUTOXOHIPUSY,

«DHepreTuueckuii oOMeny, «Xioporacty, «®orocunresy, «Crpoenue JJHK,

«Ctpoenne u (pyHKIMOHHpOBaHUE reHay, «CuHTE3 Oenka», «['eHeTHdyeckuii Kom»,
«Bupycol», «bakrepuodarn», «Ctpoenne u ku3HeHHbd 1ukn  Bupyca CIIN/la,
OakTepuodaray, «Permkarus JJHK».

O6opynoBaHue: Moaenu-ammukanuu «Y aoenue JIHK u Tpanckpunuus»,

«buocunres 6enka», «CTpoeHHe KIEeTKW», MoAenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKEHUE U MHIMBUAYaJIbHOE PAa3BUTHE OPTraHU3MOB.

KrneTounslii uki, WM KU3HEHHBIM UK kieTkd. MuTepdasza u mutos. [Ipoueccsl,

nporekaomue B uHTepdasze. Permmkanms - peaknus MarpuuHoro cuHTe3a JIHK.
Crpoenue xpoMocoM. XpOMOCOMHBIH HabOp - KapuoTwm. JUMIOWTHBIA ¥ TalUIOMIHBIN
XpOMOCOMHBIE ~ HaOopel.  Xpomatuasl.  LluTomorndeckue  OCHOBBI  Pa3MHOKCHHUS

Y MHJIUBUIYaJIBHOTO Pa3BUTUSL OPraHU3MOB.

Henenune knetku - muro3. Craaum murosa. Ilponeccsl, nmpoucxondmue Ha pasHbIX
CTaausAX MUTO3a. bronornuecknii CMpICI MUTO3A.

[Iporpammupyemasi rudesb KJIETKHU - alloNTo3.



DopMBI  pa3sMHOKEHHUS OPraHu3MOB: Oecronoe © IMoJioBoe. Bumel Oecronoro
Pa3MHOXKEHHUSL: JICJICHHE HA/IBOE, MOYKOBAHUE OJTHO U MHOTOKJIETOUHBIX,

cnopooOpa3oBaHue, BETETATUBHOE pa3MHOXKeHUe. VICKyCcCTBEHHOE KIOHMPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JUIS CEJIEKIIUU.

[TomoBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Cragun wmeiioza. [lpomeccel, mnpoucxonadiiue Ha CTagusXx Meno3sa.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buONIOrMYecKuil CMBICT W 3HAYECHUE
Meio3a.

l'amerorenes - mporecc 0Opa3oBaHMS TOJOBBIX KIETOK Y YKHBOTHBIX. llojoBEbIe
KCJIC3bl: CEMCHHHMKU W SAWYHUKMU. O6p330BaHI/Ie U PpasBUTUC IIOJIOBBIX KIICTOK - TIaMeT

(cmepmato3onn, SMIEKIETKAa) - crepMaroreHe3 W ooreHe3. (OcCOOEHHOCTH CTPOCHHS
SULEKIETOK U criepMaTo3oui0oB. OmiogoTBopenue. [laprenorenes.
NunmBunyansHOE pa3BuTHE (oHTOTEHE3). OMOpHOHaIbHOE pazBuTHE

(amOpuorene3). Ortambl SMOPHOHAJIBHOTO  Pa3BUTHS Yy  TO3BOHOYHBIX  YKHWBOTHBIX:
npoOneHue,  racTpyisuus, opraHoreHe3.  IloctamOpuoHanbHOE€  pa3BuUTHE.  THIIBI
MOCTAMOPHOHAIBHOTO DPAa3BUTHS: MpsAMOE, HempsMoe (JIMYMHO4yHOe). BnusHue cpensl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u paseurne pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJM¥ Pa3BUTHSL.

JleMoHCTpanuu:

Tabmuis! 1 cxembl: «@OpMBI Pa3MHOKEHUS OPraHU3MOBY, «J{BOIHOE OIIOA0TBOPEHNE
y IIBETKOBBIX pacTeHHUi», «BereraTuBHOE pa3MHOXEHHE pacTeHU», «JlemeHue KiIeTKH
OaxTepuii, «Ctpoenne MTOJIOBBIX KIIETOK», «Ctpoenue XPOMOCOMBIY,
«Knerounsri nmkny, «Pemmumkamusa JHK», «Mwuto3», «Mehos», «lIpamoe u Hemnpsmoe
pazButue», «l'ameroreHes y MIIEKONMTAOMUX M  4YelloBeka», «OCHOBHbIE CTaauu
OHTOT'€HE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpoIipenapaThl «CrepMaTo30uabl

MJICKOTIUTAIONIErOY, <« Slineknerka Miekonuramoomero», «Kapuokunes B KIeTKax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-anmimkanus «Jlenenne knetku», moaens JHK, monens
MeTadazHON XPOMOCOMBI.

JlaGopaTopHble U MPaKTUUYECKHE PAOOTHI:

Jlaboparopnas pabota Ne 3. «HabGmromenue mMuTOo3a B KJIETKaX KOHUMKA KOpEILKa
JyKa Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlaboparopHas pabora Ne 4. «/3yueHHe CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacneacTBEHHOCTh M U3MEHUMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHMKU. VcTopusi pa3BUTHS TEHETUKH. Poib HHUTONOTHH
U SMOPHOJNIOTHMH B CTAHOBJICHUM TEHETHKU. Bkiajg poccHicKMX U 3apyOeKHBIX YYEHBIX
B pa3BUTHE TEHETUKU. MeToapl TEeHETUKH (THOPUAO0NIOTHYECKU, IUTOTeHEeTUYECKUH,
MOJIEKYJsSIpHO-TeHeTudeckuii).  OCHOBHble  reHeTHYeckue  ToHsATHs.  ['eHeTmyeckas
CHUMBOJIMKA, UCHOJIb3yeMasl B CXeMaX CKPEIIUBaHHM.

3aKOHOMEPHOCTH HACJIeOBaHUs NPU3HAKOB, YycTaHoBIeHHble [. Mengenem.
MonoruOpuaHoe CKpeluBaHue. 3aKOH €IWHO-00pa3usi TUOPHUIIOB TEPBOrO IMOKOJICHUS.
[IpaBuno DOMUHMpPOBAHMS. 3aKOH pACLICIUICHUS NPU3HAKOB. [MIIOTE3a YUCTOTHI TaMeT.
[TonHOE 1 HEMOIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe ckperuBaHue. 3aKOH He3aBUCHMOTO HAaClIeJOBaHUS MPU3HAKOB.

[{uToreHeTnvyeckre OCHOBBI JAUTHOPUAHOTO  CKPEUIMBAHUA. AHAIU3UPYOIIEe
ckpemuBanue. Vcnosip3oBaHuE — aHAaNU3HMPYIOUIETO  CKPEUIMBAaHUS  JJIA  OINPEICIICHUS
TeHOTHUIIA OCOOH.

CuersieHHOe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cCremIeHHOMY
HacJe0BaHuIo reHoB. HapyllieHue clienyieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOpUs HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



l'enetnka moma. XpOMOCOMHOE OIpeAeieHHe Moja. AYTOCOMBbI W TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMmeTHble opraHu3Mbl. HacienoBaHue IpPHU3HAKOB,
CLICTIJICHHBIX C TIOJIOM.

HN3menunBoCcTh. Bujibl M3MEHUYMBOCTH: HEHACJEICTBEHHAs] M HacieJCcTBeHHas. Poib
cpeabl B HEHACIEACTBEHHOM  HM3MEHUMBOCTU.  XapaKTEPUCTHUKA  MOAU(DUKAIMOHHON
W3MEHUYMBOCTU. BapuanMOHHBIA psJ M BapuallMOHHAas KpuBas. Hopma peakuuu npu3Hakxa.
KonuuecTBeHHbIE W  KadyeCTBEHHbIE TMpPU3HAKM U WX HopMma peakinuu. CBoiicTBa
MOIU(PUKAITUOHHON U3MEHUYUBOCTH.

HacnencrBennas, wiIMm  TEHOTHUIIMYECKAas, HW3MEHYMBOCTh.  KoMOWHaTHBHAS
W3MEHUMBOCTb. Melo3 M TOJOBOM IMpolLiecC - OCHOBAa KOMOMHATMBHON HW3MEHYHMBOCTH.
MyrannoHHass W3MEHUMBOCTh.  Kiaccudukanmss  MyTauuili: Te€HHbBIE, XPOMOCOMHBIE,
reHoMHele. Yacrota W npuuMHBl  Myrauud.  MyrtareHHele  ¢akTophl.  3aKOH
FOMOJIOTUYECKHUX PAIOB B HAcleICTBEHHOM n3MenunBoctd H.W. BaBuiiosa.

BresnepHas HaclneACTBEHHOCTh U NU3MEHYHUBOCTD.

I'enetuka venoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJIbI T€HETHKU YeJIOBEKA:
T€HEATOTHYECKUN, ONM3HENOBbIN, IUTOTCHETUYECKUN, OWOXUMHYECKUH, MOJIEKYJSPHO-
reHeTudeckuid. COBpEeMEHHOE OTpe/eIeHUE TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
FEHOTUNUpOBaHWE, B ToM uyuciae ¢ nomombo [I[[P-ananusza. HacnencrBeHnHbie
3a00JICBaHUS YEIIOBEKA: TeHHBIC 0oJIe3HH, OOJIC3HH C HACIIEICTBEHHOU
MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE 00Je3Hn. COMAaTHYECKUE U TEeHEPATUBHBIE MYTAIlUH.
CtBoJiOBBIE KJIETKH. [IpHHIUTIBI 310pOBOTO O0pa3a KWU3HH, AUATHOCTUKH, MPO(DUIAKTHKA U
JICUCHHUS TEHETHUYSCKUX Oone3Hel. Meauko-reHeTHYeCKoe KOHCYIbTUPOBAHHE.
3HavYeHNEe METUIIMHCKOW TeHETUKHU B TIPEIOTBPAIICHUH U JICUCHUH TCHETHYECKUX 3a00JICBaHUI
YEeJI0BEKa.

JleMoHCTpanuu:

[Toptpertsr: I'. Mennens, T. Mopran, I'. ne @pu3, C.C. YeTBepuKOB,

H.B. Tumodeer-Pecosckuii, H.I1. BaBumnos.

Tabmuupl 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHHE W €ro IIUTOreHETHYECKas
OCHOBa», «3aKOH pacCIICIUICHHS] M €ro LUTOI€HETHYECKas OCHOBa», «3aKOH YHCTOTHI
rame™», «JlurubpugHoe ckpemmBaHue», «lluTonOrMYECKHEe OCHOBBI  JTUTHOPUIHOTO
CKpeluBaHus», «Menosy, «B3auMoaeicTBHEe aulebHBIX T'€HOB», «l'€HETHYECKHE KapThl
pacTeHui, XUBOTHBIX M 4eJloBeka», «l'eHeTuka mosiay, «3aKOHOMEPHOCTH HAacjed0BaHMUs,
CLEIUICHHOTO ¢ TMojom», «KapuoTumbl 4YenoBeKa M KUBOTHBIX», «BHIbl M3MEHYMBOCTHY,
«MomudukarmonHass  M3MEHUMBOCTh», «HacnemoBanme  pesyc-aktopa», «leHeTnka
TpYIT KpOBUY», «MyTalmoHHasi ”3MEHYUBOCTDY.

O6opynoBaHue: MOJISJTH-aMMIIMKAi « MOHOTHOPUIHOE CKPEIIUBAHUE,
«Hemomuoe  nomuHMpoBaHme», «Jlurubpumnoe  ckpemniuBanue», «llepekpect
XpPOMOCOMY,

MUKpPOCKOTI ¥  MuKpompenapatr «Jlpozoduna» (Hopma, wmyrtanu (HOpMBI  KpPHLUIHEB
U OKpacku Tena), repbapuit «I'opox moceBHO».

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

JlabopatopHass pabora Ne 5. «M3yueHue pe3yiabTaToB  MOHOTHOPHIHOTO
U IUTHOPUIHOTO CKPEUIMBaHUS Y Ap030(UiIbl Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabGora Ne 6. «M3ydyeHne MOAM(DUKAMOHHOW H3MEHYMBOCTH,
IIOCTPOEHHUE BAPUALIMOHHOTO psiJia U BAPUALIMOHHON KPUBOW».

JlabopatopHass pabGota Ne 7. «AHanu3 Myranuii y Japo30(uibl Ha TOTOBBIX
MUKpOTpernaparax».

IIpaktuyeckas padota Ne 2. «CocTaBiieHHE U aHAJIM3 POJIOCIOBHBIX YETOBEKaY.

Tema 7. Cenekuust opranuzMoB. OCHOBBI OMOTEXHOJIOT HH.

Cenexuus Kak Hayka M IpoLEecC. 3apOKACHHUE CENEKIUM M JOMECTUKALUA. YUYeHue
H.M. BaBuioBa 0 UEHTpax MPOUCXOXKJIEHUS M MHOrooOpa3ust KyJIbTYPHBIX DPaCTEHHH.
[{eHTpbl IPOMCXOKIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, IITaAMM.



CoBpemMeHHbIE METOJbl CeleKUMU. MaccoBblii M HMHIUBUAYAJIBHBI  OTOOpBI
B CEJIIEKIMU pacTeHUM W KUBOTHBIX. OlleHKa »JKcTephepa.  BIuM3KopoJaCTBEHHOE
ckpeuBanue - WHOpuauHr. Ywucras mmHus. CKpelMBaHuWEe 4YHUCTHIX JMHUE. ['ereposwmc,
wii tHOpugHas cuia. HeponacTBeHHoe ckpemuBaHue - ayrOpuauHr.  OtrganéHHas
ruOpugm3anust U e€ ycnexu. VCKyCcCTBEHHBI MyTareHe3 M TOJydeHHE TOJHUILIOUIOB.
JIOCTHKEHMS CEJIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorust kak orpaciib NMpou3BOjACTBA. ['€HHas MHXKeHepus. JTambl CO3TAHUS
pexomOunantHo JIHK wm TpancreHHbIx opraHm3moB. Knerounas wumkenepus. Knerounsie

KYyJIBbTYpBI. MUuKpOKIOHaIBHOE pa3sMHOXEHUE pacTeHUH. Kitonuposanue
BBICOKOITPOTYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHnu3MOB.

Okonorndeckue u dtndeckue npodiemel. MO - reHerndeckn mMoau(uIIMpOBaHHEIE
OpraHU3MBlI.

JleMoHCTpanmu:

[Toptpetsr: H.W. BaBuiios, .B. Muuypun, I'./[. Kapneyenko, M.®. 1BaHOB.

Tabmuubl 1 cxembl: kKapTa «LIeHTpBI TPOUCXOXKIEHUSI U MHOTO00pa3us KyJIbTYpPHBIX
pactenuit», «llopoapl JOMAalmIHUX  JKUBOTHBIX», «CopTa  KYJIbTYPHBIX  pacTeHHII»,
«Otnanénnas rubpunmsamus», «Pabotel akamemuka M.D. WBanoay, «llomumionausy,
«O0BEKTH OMOTEXHOJOTUNY, «KITeTOUHBIE KYIBTYPBI M KIIOHUPOBAHUE,

«KoHCTpynpoBaHue u IePeHOC TEHOB, XPOMOCOM.

OO6GopynoBaHue: MyJSDKHA IUIOJ0B M KOPHEIIONOB JUKHX (OPM U KYyJIBTYPHBIX
COpPTOB pacTeHuH, repoapuii «CenbCKOX03IMCTBEHHBIE PACTEHUS.

JlaGopaTopHbIe U TPAKTUYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHKEHUS CEJCKIIMU PACTEHUH M >KUBOTHBIX
(Ha CeNeKUMOHHYI0 CTaHIUIO, IIJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIA Yy4acToK,
B TEIUTMYHOE XO35SHCTBO, J1a00paTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Conepxanne o0ydenus B 11 kacce.

1 yac B Henemto, Bcero 34 yaca, U3 HUX 2 4aca - pe3epBHOE BpeMsi

Tema 1. DBomonoOHHas OUOJIOTHS.

[Ipennochlnki BO3HMKHOBEHHUSI HBOJIOLMOHHON TEOpHUHM. ODBOJIOLMOHHAS TEOpHUS
u e€ Mecto B Ouosornu. BrusHuEe 5BOJIOIMOHHON TeOpUM Ha pa3BUTHE OHOJIOTHH
U JIpYruX HayK.

CBugerenbcTBa 3BOoMOUMM. [laneoHTONOrMYECKHE: MOCIENOBATEIBHOCTD IOSBICHUS
BUJIOB B TAJIEOHTOJOTMYECKON JIETONHUCH, TMepexoaHbsie ¢opMbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GpayH u Gpiop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOrHYecKUe: CXOJCTBA U pa3inyus SMOPHOHOB PAa3HBIX BHIOB

M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE:! FOMOJIOTHUYHbIE, aHAJIIOTUYHBIE,

pyOIUMEHTapHbIE  OpraHbl, aTaBU3MbL.  MOJEKYIIPHO-OMOXUMUYECKHE:CXOICTBO
MEXaHHU3MOB HACIEJACTBEHHOCTH U OCHOBHBIX METa00IMUECKUX MMYTEH Y BCEX OPraHNU3MOB.

OpomoronHas teopus Y. [apBuna. I[lpeanocbuiku BO3HUKHOBEHMS JapBUHU3MA.
JIBuKyImue  CWiIbl  DBOJIONMU  BUIOB 1o  JlapBuHy (M30BITOYHOE  pa3MHOXKEHUE
npu OrPaHUYEHHOCTH pecypcos, HeomnpeaenEHHas U3MEHYUBOCTb, 6opnba
3a CYyIIECTBOBAHUE, €CTECTBEHHBIN OTOOP).

Cunrernueckas Teopust sBoonun (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBomtonud. [lonynsuus kak eIMHULIA BUAA U S3BOIOLUH.

JBuxymue cuibl ((pakTopbl) SBONIONHUH BUIOB B MpUpoje. MyTallmoHHBIN mpoiiecce
U KOMOHMHATHBHAas WM3MEHYMBOCTh. llomynsiuoHHBIe BOJHBI M Jpeiid reHoB. M3omsius
Y MUTparusl.

EctectBeHHBIN 0TOOp - HampaBisomui GakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocobneHHOCT,  OpPraHu3MOB  Kak  pe3ynbTaT  dBodonuu.  [Ipumepsl
MPUCTIOCOONIEHM Y OpraHu3MoB. ApoMop(h03bl U UANO-aJaNTAIHH.

Bun u BumooOpazoBanme. Kputepun Buma. OcHOBHbIE (DOPMBI BHUI000pA30BaAHUS:



reorpaduueckoe, SKOJIOTHIECKOE.

MakposBostonus. DopMbl IBOJTIOIUU: dunernyeckas, TMBEPreHTHAs,
KOHBEPreHTHas, napauienabHas. HeoOpaTuMocTh 3BOIOLKUH.

[IpoucxoxaeHue OT  HeCHEUMATM3UPOBAHHBIX  mpeakoB.  I[Iporpeccupyromas
crenuanu3anus. AJanTUBHAS paidalus.

JlemoHCcTpanmu:

Hoptpersr: K. Jlunneit, XK.b. Jlamapk, Y. [dapsun, B.O. Kosanesckuii, K.M. bap,
3. I'exkenb, @. Mromiep, A.H. CeBepiios.

Tabmumer 1 cxembl: «Pa3BHTHE OpraHMYECKOT0 MHUpa Ha 3emiie», «3apoJIbIn
MMO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «DopMbl OOppOBI 3a CYIICCTBOBAHHEY,
«EcrtectBenHbii  0TOOp», «MHOrooOpa3ue coOpToB pacTteHui», «MHoroobpasue moposa
KUBOTHBIX», «[Tomymsiium, «MyTranuoHHas U3MEHYUBOCThHY, «Apomopdo3bD»,
«Mmmoanantanun», «OOmas pereHepanus», «JBwkymue cuwisl sBofonuny, «Kapra-
cxema Mapmpyra nyremectBus Y. [lapsuna», «boppba 3a  cyliecTBOBaHUEY,
«IIpucrnoco6IeHHOCTh OPTraHu3MOBY, « eorpaduyeckoe BUJI000pa30BaHUE,
«DKOJIOTUYECKOE BU1000pa30BaHUE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C pa3UYHBIMH THUIIAMHU OKpacku, Habop
IJI0J0B W CeMsH, KoJulekuus «lIpumepbl 3alUTHBIX TPUCTOCOOTICHUN Yy IKUBOTHBIXY,
MoJienb «OCHOBHBIC HAIPaBJICHHUS JBOJIIOIUN», 00bEMHas Mojenb «CTpoeHHe TOJOBHOTO
MO3Ta T03BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoyuteKmuss «DopMbl COXPaHHOCTH HCKOIIAEMBIX
KUBOTHBIX UM pacTeHWi», Mojaenb ammuiukanus —«llepekpect XpoMocom», BIIaKHBIE
npenaparsl «Pa3Butne HaCEKOMOTO, «Pa3BuTHEe  JATYIIKHY, MHUKpOIpenapar
«/Ipo3odunay (Hopma, MyTaruu GOPMBI KPBUIBEB U OKPACKH TENA).

JlaGopaTopHbIE U TPAKTUYECKUE PAOOTHI:

JlaGopatopuass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOPQOJIOTHUUECKOMY
KPUTEPUIO».

JlaGopatopnass pabdota Ne 2. «OmmcaHue TPHUCHOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHHME U Pa3BUTHE KU3HU HA 3eMII€.

Jlonay4yHble = NIpeICTaBIECHUS O  3apOXKICHUM KW3HU. HayuHble runortessl
BO3HMKHOBEHHUS >KM3HM Ha 3emse: abuoreHe3 M mMaHclepMus. XHUMHUYECKas SBOJIOIUS.
AOHOTeHHBI CHHTE3 OpPraHMYECKHX BEIIECTB M3 HEOPraHMYeCKUX. OKCIIEPUMEHTAIbHOE
MOATBEPKICHUE XUMHUYECKOW HBoitonnu. HauanbHble 3Tanbl OHMOJOTHYECKOW HBOJIIOLIUU.
I'mnoresa PHK-mupa. ®opmupoBanme MeOpaHHBIX CTPYKTYp H  BO3HMKHOBEHHE
npoTokyneTku. llepBele kiaeTkn U uUX 3BosronUsA. POPMHPOBAHHE OCHOBHBIX TIPYII KUBBIX
OpraHU3MOB.

PaszButne xu3Hu Ha 3emse mo s3paM M nepuonaM. Kartapxei. Apxeiickas
U TpoTeposoiickas 3pbl. Ilaneos3oiickas 3pa u e€ mepuoibl: KeMOPUHCKHIA, OpPJOBUKCKHUH,
CUJIYPUHCKHM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKUM.

Me3so3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIIOBOM.

KaitHo30¥ickast spa U €€ mepHobl: MajJeOreHOBBIM, HEOT€HOBBIM, AHTPONOTEHOBBIM.
XapakTepucTuka  KiIMMaTa M TEOJIOTMYECKMX  mpoueccoB.  OCHOBHBIE — 3Talibl
ABOJIIOIMHM PACTUTENHHOTO U YKHUBOTHOTO MHpa. ApoMopdo3bl y PacTeHUH U KUBOTHBIX.
[losiBnenue, pacuBeT U BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpaxkeHue 3Boitouud. OCHOBHbBIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

DOBOJIIOIMS  4YeJOBeKa. AHTpOIOJIOTMS Kak Hayka. Pa3Buthe mnpeacTtaBieHU
O TPOUCXOXKJEHUU uejoBeKa. Meroapl W3ydeHUsi aHTponoreHe3a. CXoJCTBa M pa3invuusd
YeJoBeKa U KUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YEIIOBEKa.

JBuxymue cuibl (dakTopbl) aHTpomoreHesa. HacneacTBeHHas W3MEHYHBOCTH
U ecTecTBeHHBI oTOop. OOIIecTBeHHBIH 00pa3 KHU3HU, H3TOTOBIEHHE OpYIUl Tpyna,



MBIIIJIEHUE, PEYb.

OcHOBHBIE CTaIUM W BETBU OBOJIIOLMM YEJOBEKA: aBCTpajonuTeku, YenoBek
ymenbld, YemoBek npAMOXoadmui, YemoBeK HEaHIEPTAIbCKUM, YenoBeK pa3yMHBIN.
Haxonku wMcKomaeMmbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHMs, OO0NAacTh paclpoCTpaHeHHs,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHbIE OOJIBIIME packl: €BpoleoujHas (eBpasuiickas),
Herpo-aBCcTpajiouaHasl  (dKBaropuajibHas), = MOHIOJIOMJHAas  (a3MaTCKO-aMEpUKAHCKas).
YepTel  OpUCNIOCOONIEHHOCTH  IpPEICTaBUTENIEH  YEJIOBEUYECKUX  pac K  YCIOBUSM
cymiecrBoBanus. EquHcTBo yenoseueckux pac. Kpuruka pacusma.

JlemoHcTpanmu:

[Toptpetsr: @. Pean, JI. Ilactep, A.W. Onapun, C. Munnep, I'. FOpu, Y. JlapBun.
Taomuie! U CXEMBI: «Bo3HUKHOBEHME ComHeyHoOM cucTeMbl», «Pa3zButne
OPraHUYECKOr0 MUPay, «PacTutenpHas KJIETKa, «KuBOTHAas KJICTKa,

«[IpokapuoTuueckast kieTka», «COBpeMEHHas CHCTEMa OpPraHMYECKOT0 MHpPay,
«CpaBHEHHE aHAaTOMHUYECKUX YEpT CTPOCHHS 4YEJIOBEKa U YeJIOBEKOOOpPa3HBIX O00E3bsSH»,
«OCHOBHBIE MeCTa NAJIEOHTOJOTMYECKUX HAXOJOK TMPEAKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBueiimue  mogu»,  «/peBHme  momm»,  «llepBble  COBpeMEHHBIE  JIIOIN»,
«YenoBeueckue paco».

O6opynoBanue: mymsixku «lIpoucxoxaenne dYenoBeka» (OIOCTHI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJAepTalblla, KPOMaHBOHIIA), CIENKH WIM H300paXeHUs KaMEHHBIX
opyauit epBOOBITHOTO YyeJioBeKa (KaMHH-YOTIIEPHI, pyOuina, ckpeOina),
reoxpoHojiornyeckass — Tabnuma,  Koyiekuusa  «DOpMbI  COXpAaHHOCTH  HCKOMAEMbIX
KUBOTHBIX U PACTECHUIN.

JlaGopaTopHbIe U TPAKTUYECKUE PAOOTHI:

[Ipaktuueckass pab6ora Ne 1. «lM3ydeHwe WCKOMaeMbIX OCTAaTKOB PACTCHHM
Y KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcHs «IBOJIONMS OPraHUYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIN
WJTU KpaeBeIICCKUN My3el).

Tema 3. OpranusMel U OKpyKaromias cpesa.

DKoJorusi Kak Hayka. 3aJaud M pa3fenbl AIKOJOTMU. MEeTOoJbl 3KOJOTHYEeCKHX
UCCIEeIOBaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeI0BeKa.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1yIlIHAs, TOUYBEHHAS,
BHYTPHUOPTraHU3MEHHASI.
DKOJIOTHYECKHE (bakTopsI. Knaccuduxanms 9KOJIOTMYECKUX (hakTopOoB:

abuoTtuyeckre, OWOTHUYECKHME U aHTponoreHHsie. JleiicTBHe 5KOJOrMYecKuX (HakTopoB
Ha OPraHU3MBL.

AbGuotnueckue (HaKTOphl: CBET, TEMIepaTypa, BIAXHOCTb. DOTOMEPUOAU3M.
[IpucnocobneHus opraHu3MoB K JAeUCTBUIO abuoTudeckux ¢akTopoB. buonorunyeckue
PUTMBL

buotnueckne dakropel. Buapl OHOTHYECKHMX B3aUMOJICHCTBUH: KOHKYPEHIIMS,
XHUIMHUYECTBO, cuMOnMo3 u ero ¢opwmel. [lapasutusm, Koomepamusi, MyTyalusM,
KOMMeEHCANU3M (KBapTUPAHCTBO, HaxJIEOHMUYECTBO). AMEHCAIN3M, HEUTpalu3M. 3Ha4YeHHE
OMOTHYECKMX  B3aMMOJCHCTBUIA  JUIsI  CYIIECTBOBAHWS OPraHM3MOB B  MPUPOIHBIX
COO00IIIeCTBaX.

DKOJIOTUYECKUE XapaKTEPUCTUKUA NOoNyiasiuuu. OCHOBHBIE MOKa3aTeNH NOMYISIUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POKJA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JleMoHCTpanuu:

[Moptpetsr: A. I'ym6onsar, K.®. Pynse, D. ['ekkens.

Tabmuiet u cxembr: kapta «[Ipupoaasie 30Hb 3eminy, «Cpeibl OOUTaHUS

opranu3moBy, «®Dortonepuonuzmy, «llonmynsuum», «3aKOHOMEPHOCTH  pocTa
YUCJIEHHOCTH



oMyl UHQY30puH-Tyhenbkuy, «llumeBsie nenmy.

JIabopaTopHbIE U MPAKTUICCKHE PAOOTHI:

Jlaboparopuas pabora Ne 3. «Mopdonorudyeckue OCOOCHHOCTH PACTCHHIA
W3 pa3HBIX MECT OOUTAHUS.

JlaGopatopHasi pabota Ne 4. «BnusHHe cBeTa Ha POCT W pa3BUTHE YECPCHKOB
KoJIeycay.

[Ipaktuyeckas pabora Ne 5. «llogcu€r mMIOTHOCTM TOMYNAUMN pPa3HBIX BUIOB
pacTeHuin».

Tema 4. CooOmiecTBa U 9KOJIOTHYECKHE CUCTEMBI.

Coo0mecTBo opraHnu3MoB - 6noneHno3. CTpyKTypsl OHOIIEHO3a: BUAOBAS,

MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpr-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKoJoru4eckre cuctemsl (3kocuctemsl). [loHsTHE 00 3KOCHCTEME M OMOTEOlCHO3E.
OyHKIIMOHAIBHBIE KOMITIOHEHTBI OJKOCHCTEMBI: MPOJIYIEHTBI, KOHCYMEHTBHI, PEIYyICHTHI.
KpyroBopoT BemiecTB W MOTOK 3HEPruuM B 3KocucTeme. Tpoduueckue (NMILEBbIE) YPOBHU
skocucteMbl. IlumeBsle nenu u cetu. OCHOBHBIE MOKa3aTeNd HKOCHUCTEMBI: OHOMacca,
MPOJIYKIHS. DKOJOTUYECKUE NMUpPAMHAbL: MPOJYKIUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAaMOperysiuus, pazsutie. CyKueccus.

[Ipupoansie »KOCHCTEMBI. DJKOCUCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCUCTEMBL. ATpPO3KOCHUCTEMBI. YpO60IKOCHCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpO’KOCUCTEM U YPOOIKOCHCTEM.

buopazHooOpasue  kak  (QakTtop  ycroiumBocTH  dkocucteM.  CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B.U. Bepraackoro o 6uocdepe. ['panuipl, coctaB u cTpykTypa ouochepsr.
Kupoe BemiectBo u ero gynkmuu. OcobeHHOCTH OMOchephl Kak riao0aabHON SKOCHCTEMBI.
JlunamMuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemecTB U OMOT€OXMMHYECKHE IHKIIBI AJIEMEHTOB (Yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Onocdepe 3emiin. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.

['mo6anpHbIe SKONIOTHYECKUE TPOOIEMBI.

CocymiecTBoBanue Hpupobl U uyenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpaszus Kak
OCHOBa ycToiuMBOCTH Ouocdepbl. OcHOBa palUMOHAIBLHOTO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX HCTIOJIb30oBaHue. JIOCTIKEeHNs OMOJIOTHU U OXpaHa MPUPOJIbL.

JleMoHCTpanuu:

[Toptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.1. Bepnaackuii.

Tabmuet u  cxembl: «[lumieBbie 1nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoansie cooOmiectBay, «llemn nuTaHus», «IKoNOruueckas nupamuga», «buocdepa
U 4YeloBeK», «IKOCHCTEeMa IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jecay,
«buoneno3  Bomoéma», «ArpoueHo3», «lIpuMepHble  aHTPONOTeHHBIE  BO3JCHCTBHS
Ha T@pupoay», «BaxkHellllne WCTOUHUKM 3arps3HEHUS BO3JyXa W TPYHTOBBIX BOJI»,
«[loyBa - BaxuHe#mas coctaBistomas Ouochepb», «DakTopel Aerpagaly  MOUBY,
«ITapHukoBelif 3(dekT», «DakTopsl pajMOAKTUBHOTO 3arpsizHEHHst Ouocdepn», «OoOmas
CTpykTypa Ouocdeps», «PacnpoctpaHenue >xu3Hu B Ouochepe», «O30HOBBIH 3KpaH
o6uocdepsl», «Kpyrosoport yriaepona B 6uochepe», «kKpyroBopot azoTa B Ipupoae».

Ob6opynoBaHue: Moienb-anmiukanyst « Tunmuanele OMoeHO3b», repbapuit

«PacTturenbHble coobuiecTBa», Koyuiekuuu «buonenos», «Bpenutenu BakHeHIINX
CEeNIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TIepOapuu U KOJUJIEKIUH PAacTeHUH U IKUBOTHBIX,
NpUHAIISKAIINE K pa3HbIM SKOJOTMYECKUM TIpynmaMm ojaHoro Bujaa, KpacHas kHura
Poccuiickoit @eaeparuu, n300paskeHUs OXpaHsIEMbIX BUIOB PACTEHUH U KUBOTHBIX.

[Inanupyemble pe3ynbTaTbl OCBOCHMS MpPOTpaMMbl 10  Ouosioruu  (6a30BbIi
YPOBEHb) Ha YPOBHE CPEHET0 00I1ero 00pa3oBaHMusL.

Cornmacho ®I'OC COO ycraHaBiIMBaKOTCS  TpeOOBaHUS K  pe3yiabTaram



OCBOCHHS OOYy4YaIONIUMUCS TMPOTPaMM CpeIHEro oOIero o0pa3oBaHUs: JIHYHOCTHBIM,
METaINpPEIMETHBIM U MPEIMETHBIM.

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOCHUS IpenMeTa «buoaorus»

BBIJICJICHBI CIEAYIOIINE COCTABIISAIOIINE: 0CO3HaHHE 00YUYAIOITUMUCS POCCHICKOM

FPaKJIAHCKOM HICHTUYHOCTH - TOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOSTEIBLHOCTH
U CaMOOIIPENICIICHUIO, HAJINMYWe MOTHBAIMM K OOYYCHHIO OWOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHMM JMYHOCTHU HA OCHOBE KIIIOYEBBIX  I[EHHOCTEH
U HUCTOPUYECKUX  TpPAgUIMid  pa3BUTUs  OMOJIOTMYECKOTO  3HAHHUS,  TOTOBHOCTh
U CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBAaTHCS B CBOCH JEATEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMA ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEeME OHOJIOTUYECKOTO  00pa3oBaHmS,
HAJIMYUE OSKOJOTHYECKOTO TIPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEIH H  CTPOUTH
KU3HEHHBIC TJIAHBI.

JIuyHOCTHBIE  pe3yJabTaThl  OCBOCHHS  TpeaMera  «buonorus»  AOCTUTArOTCS
B ©OUMHCTBE  y4eOHOM WU  BOCHUTATENBHOM  JCSATENIBHOCTM B COOTBETCTBUH
C TPAOUIIMOHHBIMH POCCUMCKUMHU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMU H JTyXOBHO-
HPAaBCTBEHHBIMH  IIEHHOCTSIMH, TPUHATBIMH B  OOIIECTBE TMpaBWIaMH U  HOPMaMH
MOBEJICHUS u CIOCOOCTBYIOT npoieccam CaMOTIO3HAHUS, CaMOBOCTIUTaHUS
W CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEH TMO3WIIMM JUYHOCTH, TMATPUOTH3MA, YBAKCHUS
K 3aKOHy U TIPaBOMOPSIKY, YEJIOBEKYy TpyAa M CTapuieMy TOKOJCHHIO, B3aUMHOTO
YB@XEHUS, OCEPEeKHOTO OTHOMICHHS K  KYJIBTYPHOMY HACIHEAUI0 U TPAJAUIUSAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoe U OKPYKAIOLIEH cpeie.

JIngHOCTHBIE  pe3ynbTaThl  OCBOCHHMS  y4deOHOTO  mpeamera  «buomorus»
JOJDKHBI ~ OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh  OOYyYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEW TIMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTAM
poccuiickoro 00IIecTBa, pacHIMpEeHUE IKUZHEHHOTO OMbITa W ONbITa JIEATEIbHOCTH
B MPOLECCE peaTM3alii OCHOBHBIX HAlpPAaBICHUW BOCIHUTATEIBHON MESATENBHOCTH, B TOM
YHUCJIE B YACTHU:

PaKIaHCKOTO BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UMLUU  OOYyYaromlerocss Kak aKTHUBHOIO
Y OTBETCTBEHHOTO YJIeHa POCCUKCKOTO OOIIEeCTBA;

OCO3HAHHWE CBOMX KOHCTUTYIMOHHBIX IpaB U O0OS3aHHOCTEH, yBa)KEHHE 3aKOHA
U [IPaBOIOPSIJIKA;

TOTOBHOCTb K COBMECTHON TBOPYECKOW JEATENbHOCTH TMpPU CO3JAaHUM Y4eOHBIX
MIPOEKTOB, pEIICeHUH Y4YeOHBIX W TIO3HABATENBHBIX 3a/1a4, BBIMIOJHEHUU OHOJIOTHYECKUX
JKCIIEPUMEHTOB;

CHOCOOHOCTH OIpPENEsITh COOCTBEHHYIO O3UIUIO IO OTHOIICHUIO K SIBJICHUSIM

COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHE YUYUTHIBATh B CBOUX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL  JIOJEH ¢  pa3HbIMU  YOXKICHUSMHU, KYIbTYPHBIMU  IEHHOCTSIMU
U COLMAIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
MO3HABATENbHBIX W UCCIENOBATEIbCKUX 337a4, YBAXKHUTEIBHOE OTHOIIEHWE K MHEHUIO
OTNMOHEHTOB TMpPH OOCYXJIEHUU CHOPHBIX BOMPOCOB OHOJOTHYECKOTO  COJCPKAHUS;
TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBHOCTH;

MaTPUOTHYECKOTO BOCIUTAHUS:

chOpPMUPOBAHHOCTh ~ POCCUHCKOW TpaKJAaHCKOW HWIACHTUYHOCTH, MaTPHOTU3MA,
YBaXEHUST K CBOEMY HapoJy, YYBCTBa OTBETCTBEHHOCTH mnepen PoauHoil, ropmoctu
3a CBOM Kpal, cBOW PoaumHy, CBOHM S3BIK M KYyJbTypy, NpPOIUIOE M HacTosuUlee
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEIUI0O M MaMITHUKaM MPUPOJIBI,
JTOCTH>KEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;



CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHMCKHX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMOJNIOTHH, TIOHUMAHUE 3HAYCHHs] OWOJIOTMH B TIO3HAHUHM 3aKOHOB TIPUPOJIBI, B JKU3HH
YeJI0BeKa U COBPEMEHHOTO 0OIIeCTBa;

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHIO (OTE4ecTBY W €ro 3alfuTe,
OTBETCTBEHHOCTbH 3a €ro CyAbOY;

AYXOBHO-HPAaBCTBECHHOT'O BOCIIUTAHUA:
OCO3HaHUE JTyXOBHBIX LIEHHOCTEMN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTh HpPaBCTBEHHOI'O CO3HaHUs, 3TUYECKOTO [IOBEJICHNUS;

CIOCOOHOCTH OIIEHUBATH CUTYAIIMIO M IIPUHUMATh OCO3HAHHBIC PEIICHUS,

OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO  BKJIaJa B  IIOCTPOCHHWE  YCTOMYHMBOTO  OYHyIIero;
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMTENSAM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA LIEHHOCTEH CEMEMHOW KU3HU B COOTBETCTBHM C TPagUuLUSIMU
Hapo 0B Poccuu;

ACTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOUas OJCTETHKY ObITa, HAy4dHOTO
Y TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE SMOITMOHAIBHOTO BO3ICHCTBUS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIJICHHE TMPOSBISATH
KadecTBa TBOPUYECKOW JIMIHOCTH;

(bu3MYecKOro BOCIUTAHUSA:

MMOHMMaHWE W pealn3alus 370pOBOTO U Oe30macHOro obpasza >KU3HU (340pPOBOE
MATAaHWE, COOJIOJICHUE TUTHEHUYECKUX TIpaBUI M HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATUA W OTAbIXa, peryispHas ¢u3nyeckass aKTUBHOCTH), OEpexKHOro, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHA K COOCTBEHHOMY (DU3MUYECKOMY U  ICUXHYECKOMY
3J10POBBIO;

MMOHMMAaHHe LEHHOCTU MpPaBWJI UHAUBUAYAJIBHOTO U KOJIJIEKTUBHOTO O€30IacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3T0POBbIO U JKU3HU JIFOJICH;

OCO3HAHME TOCJEICTBUA U HENpHUSATHE BPEIHBIX MPUBbIUYEK (ymoTpeOiieHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHHsI);

TPYAOBOTO BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTb K AaKTUBHOM  JI€ATE€JIBHOCTM TEXHOJOTMYECKOM M  COLUMAJIbHOMN
HAMpPaBJIIEHHOCTH,  CHOCOOHOCTh  HMHHUIMHPOBATh, IJIAHUPOBATH M CaMOCTOSTEIbHO
BBITIOJIHATH TaKYyIO JA€STEIbHOCTD;

WHTEpEC K pas3auuHbiM cdepam mTpodecCHOHAIbHOW JIeATEIbHOCTH, YMEHHE
CoBeplIaTh OCO3HAHHBIK BbIOOP Oynymieil mnpodeccun U peann3oBBIBATH COOCTBEHHBIE
YKU3HEHHbIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH
BCEH KHU3HU;

3KOJIOTUYECKOTIO BOCIIUTAHMUSL:

9KOJIOTHUECKH IIeNIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS DKOJOTHYECKONW KYIbTYphl: TPUOOPETEHUE OMBITA TNIAHUPOBAHUS
MTOCTYIIKOB U OIICHKU WX BO3MOXHBIX TOCTEACTBUI ISl OKPY>KAIOIIEH 0CO3HAHKE TJI00aTBbHOTO
XapakTepa JKOJIOTUYECKUX npooiieM u nyTeu 170'¢ peuieHus;
CIIOCOOHOCTh ~ MCIIONIB30BaTh  NpuoOpeTaemMble MPU  M3YYCHHH  OHOJOTHH  3HAHUS
U yMEHHUS TpPH pEIIeHUHd NpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOAOINOIHE30BAHUEM
(coOmroienne TMpaBUJI TOBEICHHS B TMPUPOJE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BHUJIOB, IKOCUCTEM, Ouocdepsl);

AKTUBHOE HENpPUATUE [EHUCTBUH, NPHUHOCALIMX BpEJ OKPYXKAIIIEH NTPUPOTHOM
cpene, yYMEHHE TPOTHO3UPOBAThH  HEONAroONmpHSITHBIE  OKOJOTHYECKHE  IMOCIEICTBUS



NpEANPUHUMAEMBIX JEHCTBUN U IPEAOTBPALATh UX;

HaJIM4ue€ PAa3BUTOrO SKOJIOIMUYECKOIO MBILUIEHHUS, KOJOTUYECKON KYNbTYpBI, OIbITA
JESTEIbHOCTH  AKOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHMsS  PYKOBOJCTBOBATbCS  UMU
B IMO3HABAaTEIbHOM, KOMMYHUKATHBHOW M COLMAIBHOW NPAKTUKE, TOTOBHOCTH K YYaCTHIO
B [IPAKTUYECKOMN JESITEIbHOCTH IKOJIOTUYECKOM HAaIIPaBIEHHOCTH;

LIEHHOCTH HAyYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOILIECTBEHHOW IPaKTHUKH, OCHOBAHHOIO Ha JMAJIOre KYJbTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEpUICHCTBOBAHUE  A3BIKOBOM W  YMUTATENbCKOW  KYJIbTYpPbl KaK CpEICTBa
B3aUMO/JICHCTBUS MEXTy JIOAbMU U ITO3HAHUS MUPA;

MMOHMMaHHe creuu(uku OMOJIOTUN KaK HayKH, OCO3HAHHME €€ PoJi B (OPMHPOBAHUU
palMOHAJIBPHOTO ~ HAyYHOTO  MBIIUIEHMS,,  CO3JaHUM  IIEJIOCTHOTO  MpEACTaBICHUS
00 OKpyXarllleM MHpEe KaKk O €IMHCTBE NPUPOJbl, YeJOoBEKa M OO0IIecTBa, B IO3HAHUU
MPUPOJHBIX  3aKOHOMEPHOCTEM W  peumeHuH MpoOJieM  COXpaHEHUs  MPUPOJHOTO
paBHOBECHS;

yOeXKIEHHOCTh B  3HAYMMOCTM OHMOJIOTMM JJIi COBPEMEHHOM IMBUIIM3ALNU:
oOecriedeHHss HOBOTO  YpPOBHS  pa3BUTHA  MEIWLUHBL,  CO3/JaHUA  NEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX pelIaTh pecypcHble MpoOJeMbl pa3BUTUS UYEIOBEYECTBa,
MOMCKa MyTeH BBIXOJA W3 TJI0OAIBHBIX IKOJIOTMYECKUX MpoOiieM M olecreueHus nepexoja
K YCTOMYMBOMY pa3BUTHUIO, pAlMOHAJIBHOMY HCIOJIb30BAaHUIO MPHUPOJHBIX PECYpPCOB
1 (OPMUPOBAHUIO HOBBIX CTAaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHH OHOJIOTHYECKMX 3HAHUN B LENSAX MOBBIIICHUS
oO0mel  KyJIbTyphl, ©CTECTBCHHO-HAYYHOW  T'PAMOTHOCTH  KaK  COCTaBHOM  YacTH
(YHKIIMOHATILHON TPaMOTHOCTH O0yJaromuxcs, GopMUpyeMOi IpH U3y4eHUH OHOJIOTHH;

IMOHMMAaHHE CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCMOJBb30BaTh IOJy4aeMble 3HAHUS [JI aHalM3a U OOBSCHEHUS SBJICHUIM
OKPY)KAIOILIEr0 MHpa U MPOUCXOASIIUX B HEM W3MEHEHUU, YMEHHE JielaTb 0OOCHOBaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyYHbIX (AKTOB M HMMEIOMIMXCS HaHHBIX C LEJIbI0 IMOJTYyYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHHS JJIsl pelleHus
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAaHME IIEHHOCTM HAY4YHOM  JI€ATEJIBbHOCTH, TOTOBHOCTb  OCYHIECTBISATH
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh NHIMBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO,
K aKTUBHOMY IOJYyYCHHIO HOBBIX 3HAHUM MO OHOJOTUU B COOTBETCTBUU C YKHU3HEHHBIMU
MMOTPEOHOCTSMH.

B rpoiecce JOCTHXKEHUS JUYHOCTHBIX pe3ynbTaTOB OCBOEHUSA
0oOy4arouMMuUCsl MPOrpaMMbl O OHOJIOTUM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS
y OOy4arouuxcs COBEPIICHCTBYETCS OMOLMOHAIBHBIM HHTEIUIEKT, MpeANoaraouui
c(OpMUPOBAHHOCTH:

CaMOCO3HaHHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh IMOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHHME, BUJETh HAIpPaBJICHUs pPAa3BUTHUA COOCTBEHHOW SMOIMOHAIBHOU cdepbl, OBITh
YBEpPEHHBIM B ce0e;

CaMOpETyJIMpOBaHMUs,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  yYMEHUE  IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHME, CHOCOOHOCTH aJalTHPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHHSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEHl MOTHMBAlUM, BKIIOYAIOIIEW CTPEMJIEHHE K JOCTH)KEHHIO —IIENIU
U ycmexy, ONTHUMM3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh, HCXOJS M3 CBOUX
BO3MOJKHOCTEH;

SMIIATUH, BKIIOYAIONEH CHOCOOHOCTh MMOHMMAaTh AMOIMOHAIBHOE COCTOSHHUE
JPYruX, YYUTHIBATh €ro MPHU OCYIIECTBICHUH KOMMYHUKAIIUH, CIIOCOOHOCTh



K COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMANILHBIX HABBIKOB, BKJIFOYAIONIUX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3800TUTHCS, TIPOSIBIISITH UHTEPEC U pa3peniaTh KOHPIUKTHL.

MetanpeaMeTHbIE pe3yIbTaThl OCBOSHUS Y4eOHOTO mpeameTa «bruosiorusn»

BKJIIOUAIOT: 3HAYUMBIC Ui (DOPMHUPOBAHHSI MUPOBO33PEHHS O0YUAIOIIUXCS

MEXIUCIUILTMHAPHBIC (MEXKIPEIMETHBIE) OOIECHAYYHBIC TIOHSTHS, OTPAKAIOIIHE
[[EJIOCTHOCTh HAyYHOW KApTUHBI MHpa W CHeNU(UKY METOJOB TO3HAHUS, HCIOJIb3YEMbBIX
B CCTECTBEHHBIX Haykax (BEIIECTBO, JHEPIHs, SBIICHUE, TIPOIECC, CUCTEMa, HAYYHBIH
(baxT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHE, HaOIIOACHUE,
W3MEpEHUe,  OKCIIEPUMEHT W JAPYruX),  yHHUBEpPCAIbHBIE  y4eOHBIE  JCHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKATHBHBIC, PETYIIATUBHEIE), o0ecreunBaroIIne
dopmupoBanre  (QYHKIIMOHAILHOW  TPaMOTHOCTH W COIMAIBHOW  KOMITCTCHIIMH
00yJarommxcs, CIOCOOHOCTh 00yJaronuxcs WCII0JIH30BaTh OCBOCHHBIE
MEXIUCIUTTNHAPHBIC, MHPOBO33PEHYCCKHE 3HAHWUS W YHHUBEPCAIbHBIC yYCOHBIC NEHCTBUS
B MO3HABATEIbHON U COLMAIBHOM MPAKTHKE.

MeramnpeqMeTHble  pe3yNbTaThl  OCBOGHHS  MPOTPaMMBI  CpeaHero  OOIIero
00pa30BaHUs IOJKHBI OTPAXKATh:

Omnanenne VHHUBEPCATHHBIMA YIeOHBIMH M03HABATEIbHBIMHU
JIEACTBUSAMU:

0a30BbIe JJOTHYECKHE JICHCTBUS:

CaMOCTOSITEIEHO (OPMYIIMPOBATh W aKTyaIHM3UpOBaTh MpoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHHWHA MPUEMBI JIOTHYECKOTO MBINIJICHHS (aHAIH3a,
CUHTE3a, CpaBHCHMS, KiIacCHUpUKAIMK, OOO0OIIEHUs), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHM (BBIOCNATH MX XapaKTepHble TNPHU3HAKM, YCTAHABIMBAaTh CBS3W C JPYrUMU
TIOHSATHSIMH);

OTIPEeNIATh LN JesTeIbHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPUU HX JOCTHXKECHHUS,
COOTHOCHUTH PE3YyJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIO0JIb30BaTh OMOJIOTMYECKUE MOHATUS A 00bsACHEHUs (aKTOB U SBICHHUM KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKHE PpacCyXJeHHsl (MHIYKTUBHbBIC, AEIYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh ~ 3aKOHOMEPHOCTM M NPOTUBOPEYHMS B pPAaCCMATPUBAEMBIX  SIBJICHMSIX,
(GbopMyIUpOBaTh BHIBOBI U 3aKIIOUYCHHUS,

MPUMEHSITh CXEMHO-MOJICJIbHBIE CPEJCTBA JUIsl MPEJICTaBICHUS] CYIIECTBEHHBIX
CBSA3€M M OTHOIICHHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a TakkKe HPOTHBOPEUHIA
Pa3HOTO POJa, BHISIBICHHBIX B PA3IMUYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX;

pazpabaTeiBaTh IUIAaH pEIIEHUS NPoOIeMbl € YY&TOM aHaIM3a HMEIOIUXCS
MaTepHUaIbHBIX U HEMaTepPHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATh COOTBETCTBUE pPE3YJIbTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEACTBHUM IS TEIbHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH PabdOTy B YCIOBHUSX PEAIbHOTO, BHUPTYAIbHOTO
1 KOMOMHHPOBAHHOTO B3aHMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM;

0a30BBIE UCCIIEIOBATENHCKUE ICUCTBUS:

BIIQZIETh HaBBIKAMH Y4€OHO-HCCIEAOBATEIbCKOW ¥ TPOEKTHOW JIeATEIHHOCTH,
HaBbIKAMU  pas3pelieHus  mpobineM,  o0nagath  CIOCOOHOCTBIO U TOTOBHOCTHIO
K CaMOCTOSATENIbHOMY TIOMCKY METOJIOB pEIIeHUs MPAKTHUUECKUX 3a/ady, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHHS,

WCIOJIb30BaTh DPA3IUYHBIE BUIBI JCSITEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpHpeTaluu, MpeoO0pa3oBaHUID U TNPUMEHEHHI0O B  y4eOHBIX  CHUTYaIUsX,
B TOM YHCJIE NP CO3JIaHUH YU€OHBIX U COIMATBHBIX TPOEKTOB;

¢bopMHpOBaTh HAYYHBIA THI MBINUICHUS, BJAJETh HAYYHOH TEPMUHOJIOTHEH,



KITFOYEBBIMH TMOHATUSAMHI ¥ METOJIaMU;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 337a4d B 00Pa30BATENBHON ACSITEITHLHOCTU
Y ’KU3HEHHBIX CUTYAIIUAX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTYaJIM3MPOBATH 3a7ady, BBIIBUTATH
TUNOTE3y €€ pelIeHUs, HAaXOIUTh ApryMEHTHI JJs JOKA3aTelIbCTBA CBOMX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAJIM3MPOBATH IOJIYYCHHBIC B XOJIC PEIICHHS 3aJadd pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JTaBaTh  OIIGHKY HOBBIM  CHUTYyallUsM, OICHWBATh HPUOOPETEHHBIA  OIIBIT,
OCYILIECTBIISITh  IICJICHANIPABIICHHBIM TIOMCK TIEPEHOCa CPEJICTB M CIOCOOOB  JICHCTBHS
B NMPO(EeCCHOHAIBHYIO CPEY;

YMETh TEPEHOCHUTh 3HAaHUS B I[IO3HABATEIBHYI0 M MPAKTHYCCKYIO OOJaCTH
KU3ZHECITCILHOCTH;

YMETh  WHTETPHUPOBATh  3HAHWUS W3  pasHbIX  NPEIMETHBIX  00JacTei;
BBIJIBUTATh HOBBIC WJIEH, MpeiaraTb OPUTHHAIBHBIC TIOJIXOIBl M PEIICHUS, CTaBUTH
pOoOJIeMBI ¥ 3a/1a4H, JIOMYCKAIONINE alTbTEPHATUBHEIC PEIICHHUS,

pabota ¢ uHpopMaIue:

OpUEHTHPOBAThCA B PAa3IMUHBIX MCTOYHHKAX WHopmanuu (TEeKcTe Yy4eOHOTO
MOCOOMs, HAYYHO-TIOMYJIIPHOHW JIUTEpaTrype, OHMOJOTHYECKHX CIIOBAPAX M CIIPABOYHUKAX,
KOMITHIOTePHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHAIM3UPOBATh HH(POPMAIMIO Pa3TUIHBIX
BHJIOB ®  (QOpM  TIPEICTABJICHHS, KPUTHYCCKH  OIEHMBATH €€  JIOCTOBEPHOCTH
Y HENIPOTHUBOPEUHBOCTE;

($hopMyIMpOBaTh 3ampOChl U MPUMEHSTh PA3IUIHBIC METOJBI MPHU TIOUCKEe U OTOOpE
Ounoslornueckoi nHGpopMauy, HeoOX0IUMOMN ISl BBITIOJTHEHUS YUeOHBIX 3a/1a4;

MPUOOPETATh OTBIT UCTIOJIH30BAHUS nH(pOpMaIMoHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUN, COBEPIIEHCTBOBATh KYJIbTYpPY AaKTHBHOTO HCIIOJIb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMAIBbHYIO (OPMY MPEICTAaBICHUS OHOJOTHYECKOM
nHpopManuu (cxembl, TpaduKu, TuarpaMMbl, TaOTUIBI, PUCYHKH U APYTOEC);

WCIIOJIb30BAaTh HAYYHBIN S3BIK B KAaue€CTBE CpPEACTBa MpH paboTe ¢ OMOJOrHYecKon
uHpopMalLuen: OPUMEHSTh XUMHUYECKUe, (GU3NYECKUe U MaTeMaTUYeCKHe 3HAKU

U cUMBOJBI, (GopMynbl, aOOpeBHAaTypy, HOMEHKIATypy, HCIOJIb30BaThb H
peoOpa3oBbIBATH
3HaKOBO-CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH;

BJIQJIETh HAaBBIKAMHU pACIO3HABAHUA W 3alUTHl WHGOpMalUU, HHPOPMAIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMHU:

oO1enue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4acTBOBATh

B JMaJore WM AMCKYCCHH IO CYHIECTBY OOCYKIaemoil Tembl (YMEHHUE 3a/laBaTh
BOIPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHTEIHLHO BBIMOJIHEHHUSI MIpejiaracMoi 3aiadd,
YUUTBHIBATh HWHTEPEChl W COTJIACOBAHHOCTh TMO3UIMH JPYruX Yy4YaCTHUKOB Juajora WiIH
JIICKYCCHUH);

pacrno3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHUS, MOHMMATh 3HAUYEHUE COIUATBHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHUS KOH(PIUKTHBIX CUTyallMd, yMeTh CMATYarh
KOH(IUKTHI U BECTU MIEPETOBOPHI;

BIIAJCTh Pa3IMYHBIMH ClOCOOaMU OOIIEHHS W B3aUMOJACWUCTBUS, TOHHMATH
HAMEpPEeHUsT JAPYruxX IoJed, TMPOSIBISTh YBAXKUTEIBHOE OTHOIIEHHE K COOECeIHHKY
U B KOPPEKTHOU Gopme PopMyTHpOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHHEM SI3BIKOBBIX
CpPEACTB;

COBMECTHAS JIESTEIbHOCTD:



MOHMMAaTh U UCMOJIB30BaTh MPEHMYILIECTBA KOMAHIHOW M MHIUBHIYaTbHON pPabOTHI
IpU pelIeHUH OWOJIOTUYECKOH mpoOIeMbl, OOOCHOBHIBaTH HEOOXOAMMOCTb NPUMEHEHUS
IpyNIoBBIX (OPM B3aUMOJCHCTBHUS NPU PEIICHUH yueOHOH 3a1a4H;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JCHCTBHH C y4ETOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUAMATH LI€JIM COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBUA MO €€ JIOCTUIKECHHUIO: COCTABJIATH IUIAH JEHCTBUM, PAacCHpEeAessiTh POJIM C YY4ETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OIICHMBATh KAayeCTBO CBOETO BKJIAJa M KAXKIOTO YJYaCTHHUKA KOMAaHIbl B OOIMIWI
pe3yabpTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

mpeniaraTb  HOBBIE  IPOEKTHI, OLEHUBATh HUJEM C [O3ULIHUUM  HOBU3HBI,
OpUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIIECTBJIATh ITO3UTUBHOE CTPATETHYECKOE IOBEJACHHME B PA3JIMYHBIX CUTYalHAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JE€HCTBUSMMU:

CaMOOpraHu3aLMS:

HCIO0JIb30BaTh OHOJIOTUYECKUE 3HAHUS Ui BBISBIEHUS MPOOJIEM U HUX PpEUICHHS
B JKU3HEHHBIX M YUeOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OHOJIOTMUYECKMX 3HAHWM IIeJIeBble M CMBICIOBBIE YCTAaHOBKU
B CBOMX JCHUCTBUAX M MOCTYNKax II0 OTHOUIEHWID K XHMBOW INPUPOJE, CBOEMY 3I0POBBIO
1 3/I0POBBIO OKPYKAOIIHX;

CaMOCTOSITENIBHO ~ OCYIIECTBJIATh  ITO3HABATEIIBHYK)  JCSTEIBHOCTb,  BBISBIATH
npoOsieMbl, CTaBUTh ©  (opMyaupoBaTh COOCTBEHHBIE 3a7ayd B  00pa3oBaTeIbHOM
JESTEIILHOCTH U )KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH PpELICHUs NpoONeMbl ¢ Y4ETOM HMMEIOLIUXCS
pecypcos, COOCTBEHHBIX BO3MOXXHOCTEHN u MPEANOYTEHUI;
JlaBaTh OLIEHKY HOBBIM CUTYalLHsIM;

pacliupATh pPaMKH Y4eOHOIro IMpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHHIA;
JenaTb  OCO3HAHHBIM  BBIOOP,  apryMeHTHpoBaTb  €ro, OpaTb  OTBETCTBEHHOCThb
3a pEILCHHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOM 3pYyAUMLMM B pa3HbIX
001acTsAX 3HAHUH, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHb;

CaMOKOHTPOJIb!

JlaBaThb OLIEHKY HOBBIM CHUTyallWsIM, BHOCUTb KOPPEKTHUBBI B J€SATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIeTh HAaBBIKAMU I[O3HABATEIbHON pedraeKkcuu Kak OCO3HaHHUsS COBEPILAEMbIX
JEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX pE3YyJIbTaTOB M OCHOBAHWM, MCIIOJIb30BaTh
npuéMBbI peaeKcuu Ui OLIEHKU CUTYalluH, BBIOOpa BEPHOTO pPEILICHUS;

OLICHMBATh PUCKU M CBOCBPEMEHHO IPUHUMATh pELIEHHUS [0 HUX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHATHUSA ce0sl U APYTUX

MIPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAJINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaBO JPYrUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

IIpenmetHble  pe3ynbTaThl  ocBoeHUs mnpopamMmbl COO mo Ouosioruu Ha
6a30BOM ypOBHE BKJIIOHAIOT crieruduueckue s yueOHoro npeamera «buonorus»

Hay4yHble 3HAHMUA, YMEHHMS M CHOCOObI JEHCTBUH O OCBOEHHIO, WHTEPIPETALHH
U TpeoOpa3oBaHUIO 3HAHUM, BBl JEATEIBHOCTH IO IMOJYYEHHUIO HOBOIO 3HAHUSA U
NPUMEHEHHIO 3HAaHUW B pa3IMYHBIX YYEOHBIX CHUTyalMsX, a TaKkKe B PpeaJbHBIX
KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Ouojoruedl. B mporpamme mnpeaMeTHble pe3yabTaThl



IIPEJICTaBJIEHHBI 110 TOJ1aM 00y4YEHHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» B 10
KJIBCCE JOJDKHBI OTPa)KaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HAyK, B ()OPMUPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI
MHpa W HAy4dHOIO MHPOBO33pEHHMS, O BKJIAAE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMOJIOTWH, (YHKIHMOHAIBHOH TPAMOTHOCTH YeNIOBEKA JUIS PEIICHUS
KU3HEHHBIX 337a4;

YMEHHME pPacKpbIBaTh COJIEpP)KaHUE OUOJIOTMYECKUX TEPMHHOB U TOHATUH: >KU3Hb,
KJIETKa, Opranu3M, Metaboim3M (OOMEH BEIIECTB W TMPEBpPAICHUE HHEPTrUU), TOMEOCTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alUsi JKUBBIX CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpotyKiius), HaCJIE€CTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE  M3j1araTb ~ OWojorMueckue  Teopud  (KJIETOYHas,  XpOMOCOMHas,
MYTallMOHHAs, LEHTpajbHas JOorMa MOJEKYIsIpHOM Ouosiorun), 3akonel (I'. Menzens,
T. Moprana, H.JM. BaBunoBa) u yuyeHuss (0 LIEHTpaX MHOTooOpa3usi U MPOUCXOKIACHUS
KynbTypHbIX pacrteHudi H.M. BaBuioBa), ompeaensiTe TrpaHHLBl WX [OPUMEHUMOCTH
K JKUBBIM CHCTEMaM;

yMEHHE BJIaJe€Th METOJaMH HAy4yHOTO I[IO3HAaHUS B OHOJOrMM: HaOIIOJICHHE
U ONUCaHHE KUBBIX CHUCTEM, I[IPOLIECCOB U SBJICHWW, OpraHu3alus ¢ MPOBEICHHE
OMOJIOTMYECKOTO  AKCHEPUMEHTA, BBIABMKEHHE THIIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH
MEXAy  HCCIeAyeMbIMH  BEJIMYMHAMH,  OOBSCHEHHWE  MOJYYEHHBIX  PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOpUH U 3aKOHOB, YMEHHE JellaTh BBIBOJIBI
Ha OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHME BBLACTATh CYIIECTBEHHbIE [PHU3HAKM BHPYCOB, KJIETOK MPOKAPUOT
U DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BeIIeCTB U MPEBPALICHHs] SHEPTUH B KJIIETKE, (POTOCUHTE3A, MIIaCTUYECKOTO

U DSHEPreTMYeckoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeH03a, OIJIOJOTBOPEHHUS,
Pa3MHOKEHHUsI, UHAUBUAYAJILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE TMPUMEHSATh T[OJy4YEeHHbIE 3HAHUS ISl OOBSICHEHHS OHOJOTHYECKHX
MPOLIECCOB M SBJICHUM, JJI NPUHITHS NPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HU
C 1enplo obecredeHusi 0€30MacHOCTU CBOETO 3/J0POBbS U 3J0POBBSI OKPYXKAIOUIUX JIIOACH,
coONIOICHUS HOPM TPaMOTHOIO TIOBEIEHUS B OKpYKalIled MpPUPOTHOM  cpene,
MOHMMAaHHe HEOOXOJUMOCTH  HCIIOJIb30BAHMUS  JOCTHIXKEHHH  COBPEMEHHOH  Ouojoruu
1 OMOTEXHOJIOTH [Tl pallMOHAIBLHOTO MIPUPOIOTOIB30BAHUS;

YMEHHME pellaTh >JIEeMEHTapHble T€HETHYECKHE 3aJaud Ha MOHO- U JUTHOpPUAHOE
CKpeIllMBaHME, CIEIUICHHOE  HACIEJ0BAaHUE, COCTaBISATh  CXEMbl ~ MOHOTHOPHUIHOTO
CKpEeIIMBAaHUS JUIsl IPEICKa3aHus HAaClIeOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATH JIA0OpAaTOpHBbIE U MpPaKTUUYECKUE paboOThl, cOOMIOAaTh IMpaBUiIa
pu paboTe ¢ yueOHbIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE  KPUTHUYECKM  OLEHUBATh W HHTEPIPETHPOBATH  HHGOPMALHUIO
OMOJIOTUYECKOTO COJAEpIKaHMsI, BKJIIOYAIOIIYIO TIICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX
UCTOYHHUKOB  (CpelAcTBa MaccoBOM  MH(pOpMalMK, HAy4YHO-TIOMYJSpHBIE MaTepuabl),
TUYECKHE  aCHeKThl  COBPEMEHHBIX  MCCIEJOBAaHMH B OMOJIOTHH,  MEIUIIMHE,
OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
OMoJIOTHYECKYI0 HMHGOpPMALMI0O W3 HECKOJBKUX MCTOYHUKOB, TI'PAMOTHO HCIIOJIb30BaTh
MOHATUIHBIN armnapat OUOJIOTHH.

IIpenmeTHbie  pe3ynbTaThl  OCBOEHHS ~ yueOHoro  mpeamera  «buosorus»
B 11 KJacce HOKHBI OTPaXaTh:

c(OPMHUPOBAHHOCTh 3HAHUHM O MecTe U POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBEHHbIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI
MHUpa M HAy4YHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U 3apyOeKHBIX YUYEHBIX -



OMOJIOTOB B pPa3BUTHE OHMOJIOTUH, (YHKIHMOHAIBHON TPAMOTHOCTH YENOBEKA JUIS pEIICHUS
KU3HEHHBIX 33124,

YMEHHUE pPACKPBIBATh COJEP)KAaHHE OWOJOTHYECKMX TEPMUHOB U TOHATHI: BUJ,
NOMyNSAMs, TeHO(OHH,  ABOMIONMS,  JOBWKYyIMHME  CcWibl  ((akTOpbl)  DBOJIOLMHY,
MPUCIIOCOOJICHHOCTh ~ OPTaHU3MOB, BU1000pa3oBaHue, HKOJIOTHYECKHE  (DaKTOpHI,
HKOCHUCTEMa, TIPOJIYLUEHTHI, KOHCYMEHTBI, PEIYLEeHTbI, IeNH MHUTAaHUS, OSKOJIOTUYECKas
nupamujia, OuoreoneHos, ouocdepa;

yMEHHE u3JaraTh OHWoJorHYecKkue TeopuH (dBomonuonHas Tteopus Y. JlapBuna,
CHHTETHYECKAsi TEOPHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOJCTBA
K.M. bopa, yepenoBanus riaBHbIX HampasiieHud u myrei somounu A.H. Cesepuosa,
yueHuss o Ouochepe B.M. Bepnaackoro), omnpeaensiTe TIpaHULbl UX [PUMEHUMOCTU
K )KUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4YHOTO IIO3HAHWSA B OWOJIOTHH: HAONIO/ICHHE
W ONHMCaHWE >KUBBIX CHCTEM, IIPOLECCOB W SIBIICHHWH, OpraHM3alus W TPOBEIACHUE
OMOJIOTUYECKOTO  OKCHEPUMEHTa, BBIBIDKEHHE THUIOTE3bl, BBISBICHHE 3aBHCUMOCTH
MEXIy  HCCICIyeMbIMH  BEIWYMHAMH,  OOBSICHEHHE  TMOJydCHHBIX  pe3yJbTaToOB,
WCTIOJIb30BAHHBIX HAYYHBIX TOHSATHHA, TEOpPUH W 3aKOHOB, YMEHHE JelaTh BBIBOJBI
Ha OCHOBAHUM TOJTyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENATh CYHIECTBEHHBIC NMPH3HAKH CTPOSHHS OHOJIOTHYECKUX OOBEKTOB:
BHJIOB,  TOMYJSIIUH,  TPOJYLIEHTOB, KOHCYMEHTOB,  PEIyIEHTOB,  OHOTE€OIICHO30B
U DKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEJCTBEHHOW HM3MEHUYMBOCTH, E€CTECTBEHHOTO
oTOOpa, BUIA000pa30BaHUs, MPUCITOCOOIEHHOCTH OPraHU3MOB, JEHCTBHUS HOKOJOTHUECKUX
(GakTOpOB Ha OpraHW3MbI, ITIepeHOCa BEIIECTB M TIOTOKA DJHEPrUM B OIKOCHCTEMAX,
AHTPOMNOTEHHBIX HM3MEHEHUN B HKOCUCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB
1 OMOTEOXMMHUYECKUX IIUKJIOB B Orocdepe;

YMEHHME TPUMEHSATh T[OJY4YE€HHble 3HAHUS ISl OOBSICHEHHS OHMOJIOTMYECKUX
MPOLIECCOB M SBJICHUM, A NPHUHITHS NPAKTUYECKUX PEIICHUNH B IOBCEAHEBHOM KU3HU
C 1enplo obecredeHusi 0€30MacHOCTU CBOETO 3/0POBbS U 3J0POBBSI OKPYXKAIOUIUX JIOACH,
coONIofieHHs HOPM TPaMOTHOTO TIOBEIEHUS B  OKpYXKallled MpUpPOTHOM  cpene,
MOHMMAaHHEe HEOOXOJUMOCTH  HCIOJb30BaHHUS  JOCTHXKEHHM COBPEMEHHOW  OHoJoruu
JUI PallOHAIBHOTO MPUPOIOTIOIH30BAHUS;

YMEHHME peuiarb dSJIeMEHTapHble OWOJIOTUYECKUE 3aJlauM, COCTABJIATH CXEMbI
MepeHoca BEIIECTB U SPHEPTHH B SKOCUCTEMaXx (LIeTH MUTaHHUs);

YMEHHE BBITIOJIHATH JTA00pATOPHBIE U MpaKTUYECKue paboThl, COOII0IATh TPaBUiia

npu paboTe ¢ y4eOHBIM U JJTa00paTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHUYECKM  OLEHUBATh W HHTEPIPETHPOBATH  HHGOPMAIHUIO
OMOJIOTMYECKOTO COJEP)KaHMSI, BKJIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3TUYHBIX
HUCTOYHUKOB (CpeAcTBa MaccOoBOM  HMH(pOpPMAIMK, HAYyYHO-TIOMYJSPHBIE  MaTepHalbl),
paccMmarpuBath TNI00aJdbHBIE HSKOJOTMUYECKHE MPOOJIEMbI COBPEMEHHOCTH, (OPMHUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHME CO037]aBaTh COOCTBEHHBIC IHCHMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
OMOJIOTHYECKYI0 HHGOpPMALMI0O W3 HECKOJbKMX HMCTOYHHUKOB, TI'PAaMOTHO HCHOJIb30BaTh
MOHATUHHBIN anmnapat OUOJIOTHH.



