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HOACHUTEJIBHAASA 3AIIMCKA

IIpu pa3paboTke mnOporpaMMbl IO OHOJOTUUM TEOPETHYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonorus»  cocraBunu:  KoHuentyainbHble — nonoxenus ~ PI'OC  COO
0 B3aMMOOOYCIIOBICHHOCTU IeJIel, COJEepKaHMs, Pe3yJbTaToB OOy4YeHHUs
U TpeOOBAHMM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHHUS 00 OOLIUX HEIIX
U TPUHLHUINAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero o6OpazoBanusi B Poccuiickoit @egepanuu, a TakkKe NOJOXKECHUS
o crneuupuxe Ouonoruu, €€ 3HAUYEHUM B TO3HAHUMU >KUBOM TPUPOIBI H
oOecreyeHuu CyIIeCTBOBaHUSI 4deloBedeckoro obmiectBa. CorjiacHO Ha3BaHHBIM
MIOJIOXKEHUSIM, OTpEENIeHbl OCHOBHBIE (DYHKIIMM MPOrpaMMbl 1O OMOJOTUM U €€
CTPYKTYpa.

[Iporpamma mo Ouojoruu NaéT Mpe/CTaBICHUE O IIeNsIX, 00 o0Iel cTpaTteruu
oOyuyeHusi, BOCIUTAaHUS M pa3BUTHUA OOYYAIOIIUXCS CpPEACTBAMHU y4eOHOTO
npeameta «buonorus», onpezenser o0s3aTeIbHOE MPEAMETHOE COJEpKAHUE, €TO0
CTPYKTYpy, paclpeieileHue IO pas3ienaM M TeMaM, pPEeKOMEHAYEMYIO
[I0CJIEI0BATENIBHOCTh U3YyUEHUsl y4eOHOro mMarepuaia ¢ yu€ToM MEXIPEAMETHBIX
U BHYTPHUIPEIMETHBIX CBSI3€H, JOIMKH 00pa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

B nporpamMe mo OMOJOrMU TakX e YYUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEJMETHBIM pe3ylbTraTaM oOOydeHUs B
(dopmMupoBaHUU OCHOBHBIX BUJIOB y4e0HO-TI03HaBaTEIbHOM
JeSTENBbHOCTH/YIEOHBIX JCUCTBUI 00YyYalOmUXCsl IO OCBOCHHUIO COACpPKaHUS
OMOJIOrMYecKOro 00pa3oBaHuUs.

B mporpamme mo Ouomormm (10-11 xmaccel, 0a30BBI ypOBEHB) peaIn30BaH
NPUHLUI TPEEeMCTBEHHOCTH B M3y4eHUU Ouonoruu, Omaromapsi 4emy B Heil
IIPOCMATPUBAETCA HANPABICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(OopMHpPOBAaHMEM  E€CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHMs,  LIEHHOCTHBIX
OpUEHTALU JIMYHOCTH, 3KOJIOTHYECKOT0 MBILUIEHHUS, PEICTABICHUI O 30pOBOM

oOpasze *u3HU U OEpexKHbIM OTHOIICHUEM K OKpYyXKarouled MNpUpOIHOM cpeje.

3/IEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCMEAHEN CTPAHULIE




[ToaToMy Hapsmy ¢ u3ydeHHEM OOIIEOMOTIOTHUECKUX TCOPUH, a TaKKe 3HAHUUN
O CTPOCHHUH KMBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOITUX
B HUX TIPOIIECCOB B MPOrpamMMe 1Mo OMOJIOTUH YACICHO BHUMAHUE HCIIOIh30BaHUIO
MOJIYYCHHBIX 3HAHUN B MOBCEIHEBHOW >KM3HU JJIs PEIICHUS NPHUKIAIHBIX 3aj1ad,
B TOM 4YHCJIC: MPO(PMIAKTUKA HACJICACTBECHHBIX 3a00JIEBaHUN YeJIOBEKAa, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHUS IKOJIOTHYCCKU
I1eJIeCO00pa3HOr0 TIOBEJEHUS B OKPYXKAIOLIEH MNPUPOAHON cpeae, aHanmmsa
BIIMSHUS XO3SIMCTBEHHOW JEATETLHOCTH YEJIOBEKAa Ha COCTOSHHUE TPUPOIHBIX
M UCKYCCTBEHHBIX OJKOCHCTEM. YCHWJEHHWE BHHMAaHHSI K  MPUKIATHOU
HaNpaBJICHHOCTH y4eOHOTO npeaMeTa «buonorus» IPOJTUKTOBAHO
HEOOXOIMMOCTBIO OOCCIICUCHHSI YCIOBUH JUIsl PEHICHUS OJHOW W3 aKTyalbHBIX
3aa4 MIKOJBHOTO OHMOJIOTMYECKOTO 00pa3oBaHUs, KOTOpas MpEAroiaraet
dopMHupoBaHUE y OOYYaAIOMIUXCS CIOCOOHOCTH aJalTHPOBAThCS K HM3MEHEHUSM
JMHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero oomero oOpa3oBaHHsS 3aHUMAEeT BaXKHOE MECTO.
Ona obGecrieunBaeT (GopMHUpOBaHUE Yy OOYUAIOMIMXCS MPEICTABICHUNA O HAYyYHOU
KapTHHE MHpa, pacmmpseT W 0000IIaeT 3HAHUS O JKWBOH Tmpupojae, &
OTJIMYUTENBHBIX TIPU3HAKAX — YPOBHEBOW OpraHU3alldd W SBOJIOIUH, CO31aéT
YyCIOBHSI  IUIS: TIO3HAHWUS  3aKOHOB  XKMBOW  TPHPOMBI,  (POPMHUpPOBAHWS
(YHKIIMOHAIPHOM TPaMOTHOCTH, HaBBIKOB 3JI0POBOr0 W 0Oe3omacHoro obpasa
KU3HU, IKOJIOTHUECKOTO MBIIIICHHUS, IIEHHOCTHOTO OTHOIICHUS K KHBOU MPHUPOJIC
U YEIIOBEKY.

bonpiioe 3HadueHune OWONOTHS MMEET TaKKe I PElICHUS BOCIMUTATENBHBIX U
pa3BHBAIONIMX  3aJad  CpeIHero  oOmero o0pa3oBaHMs,  COIMATH3AIUU
oOydarommxcs. M3ydenne Omonmornn obOecrednBaeT ycioBHs sl (hOpMUpOBaHUS
WHTEJUICKTYaJbHBIX, KOMMYHHUKAITMOHHBIX W HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHYECKOW KYIBTYphI, CIIOCOOCTBYET HHTETPAIMHM OWOJOTHYECKUX 3HAHUU C
MPEICTABICHUSAMH U3 JIPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TMPEIHA3HAYCHWH YYeOHOTO MpeameTa

«buonorus» CcOCTaBWJIM OCHOBY JUIsl ONpEACNCHUS TMOAXOJ0B K OTOOpY
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U CTPYKTYPUPOBAHUIO €r0 COACpPKAHUS, NPEACTaBICHHOTO B Mporpamme Io
OHOJIOTHN.

OT6op conepxkanusi ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUNA KYJIbTypOCOOOpPa3HOTO TMOJIX0/1a, B COOTBETCTBUU C
KOTOPBIM OOy4Yaroniuecs JTOJDKHBI OCBOWUTH 3HAHUSA W yMEHUS, 3HAYUMBIC IS
dbopmupoBaHusi oOIEH KyJIbTYpbl, ONPEICIAIONIME aJeKBATHOE IOBEJCHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOIHON cpejie, BOCTPEOOBaHHBIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU naesTenbHOCTH. Oco00oe MECTO B ATOM cHUCTeME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPXKAHHUS, KOTOPBIE CIY>KaT OCHOBOU Jj1si (hOpMUPOBAHUS
NpEeACTaBICHUA O COBPEMEHHOW €CTeCTBEHHO-HAyYHOM KapTHUHE MHpa U
IIEHHOCTHBIX  OPHEHTAIUAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yYMaHH3allUH
OMOJIOTMYECKOTO 00pa30BaHMs.

CtpyKkTypupOBaHUE COJIepKaHUs yueOHOro Marepuaja B porpamMmme 1o Ouojaoruu
OCYIIECTBIICHO C Y4€TOM IPHOPUTETHOTO 3HAYCHUS 3HAHMK 00 OTIWYUTEITbHBIX
O0COOCHHOCTSAX JKUBOW NPHUPOJBI, O €€ YPOBHEBOM OpraHM3aIlid U 3BOJIOIWU. B
COOTBETCTBUM C ITHM B CTPYKType ydeOHOro mpeamera «buoJIOTHS» BBIIEICHBI
CIEYIOLINE COAEpkKaTelbHbIE TUHUU: «buosiornd kak Hayka. MeTobl HAYYHOTO
no3Hanus», «Knerka kak Ouwosormueckas cucrema», «OpraHmsMm  Kak
Ooumosormueckas cucrema», «CucremMa W MHOrooOpaswe OpPraHHUYECKOro MHpay,
«IBOJIIOIIUS YKUBOU TPUPOJBI», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTU.
Hear wu3ydeHuss y4deOHOro mpeamera «buosorus» Ha 06a30BOM YpOBHE —
OBNQJIcHUE  OOyYaIOMMMHCS  3HAHHSAMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOU
OpraHM3aIlid >KUBBIX CHCTEM pa3HOr0 paHra ¢ MPUOOPETCHUE YMCHHM
WCIOJIb30BaTh 3TH 3HAHUS JJI TPAMOTHBIX JCHCTBUN B OTHOLICHHMH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS Pa3IMIHBIX )KU3HECHHBIX MTPOOJIEM.

JlocTrokeHue 11esd u3ydeHus yueoHoro npeamera «buosorus» Ha 6a30BOM ypOBHE
obecricurBaeTCs pelIeHUEeM CIICIYIOMNX 3a/1a4.

OCBOCHHE O0YYaIOIMMMHUCS CUCTEMbI 3HAHUN O OMOJOTHUYECKUX TCOPHUAX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IpaBWIaxX, CIAYKaIIdX OCHOBOW JIs

dbopMUpOBaHUS TPEACTABICHUNH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
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METOJ[aX HAy4YHOT'0 MO3HAHUsI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX MKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliH, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICJOBAHUSIX B OMOJIOTHH;
dbopmupoBaHue y OOydYalOIIUXCS T[MO3HABATENbHBIX, HWHTEIUICKTYaIbHbIX W
TBOPYECKUX CIIOCOOHOCTEN B MpOllecCe aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, MJAEH M TMOAXOJOB K M3YyUYCHHMIO JKHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;
CTAaHOBJICHUE y 00yYaromuxcs o01Ied KyabTyphl, (PYHKIIMOHATLHON TPAMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHITH U OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA KUBOU
PUPO/IbI HA OCHOBAaHWUU 3HAHUN U OTBITA, MOJYYSHHBIX MPU U3YYCHUU OMOJIOTHH;
dopmupoBanue 'y oOydYaromUXCsd yYMEHUM  WJUTFOCTPUPOBATh  3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYCCKOM JIESITCIBHOCTH YEJOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpOOUOTEXHOIOTHIA;
BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIIO3HAHMSI UEJIOBEKOM KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS ATHIECKUX
HOPM TP MPOBEJEHUU OMOJIOTUUECKUX UCCIIEAOBAHMI;
OCO3HAHHME IIEHHOCTU OHWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIICHUS  YPOBHS
HKOJIOTHYECKOMN KYIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;
IpUMEHECHHE TPUOOPETEHHBIX 3HAHUM M YMEHUW B TOBCEIHEBHOW >KU3HM IS
OLICHKH ITOCJICICTBUM CBOEH JIEATEIILHOCTH MO OTHOIICHUIO K OKPYXAOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JIeBaHUA.
B cucteme cpeanero ob6mero oopasoBanus «buonorus», nzydaemas Ha 0a30BOM
YpOBHE, SBIACTCS O0S3aTENbHBIM YyYe€OHBIM TPEIMETOM, BXOISIIMM B COCTaB
npeaMeTHol obnactu «EcTecTBEeHHO-HAYYHBIE TPEAMETHD.
st w3yuenus Ouonoruu Ha 0a30BOM ypOBHE CPEIHETO OOIIEro 0Opa3oBaHMS
orBogutcs 68 wacos: B 10 kmacce — 34 daca (1 wac B Hegemo), B 11 kmacce — 34
yaca (1 yac B Hezielno).

COIEPKXAHUE OBYYEHUA
10 KJIACC
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Tema 1. buoJsiorus Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKHUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puinocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metoapl TO3HAHUSI KUBOW MpUPOABI (HAOJIOJACHUE, SKCIEPUMEHT, OIKCaHUE,
U3MepeHue, Kiaccuukauus, MOJEIUPOBaHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHCcTpanum:

[Toptpetst: Y. {apBun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.
Tabnuipl U cxeMbl: «MeToAbl MO3HAHUS JKUBOW TIPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[TpakTtuueckas pa6ora Ne 1. «Mcronb3oBaHue pa3IMYHBIX METOJIOB MIPU U3YYCHUHU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPTaHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTauyue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM W HMX pa3HOOOpa3ue. YPOBHU OpraHu3alldd OHUOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEepHBIN.

JMemonctpanuu: Tabmuier 1 cxembl: «OCHOBHBIE MPHU3HAKHU KU3HUY», «YPOBHU
OpraHU3alUu KUBOW MPUPOIBD).

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB  KIETKM. XUMHUYECKHE JJIEMEHTBHI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKUUM BOJABI M MHUHEpPANbHBIX BemiecTB B  kieTke. [logaepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKUCIOTBI — MOHOMEpHI OEJIKOB.

He3zamenumbie 1 3aMeHUMBbIE aMUHOKHCJIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
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CTPYKTYpbl O€IKOBOM MOJEKYyNbl (TEpBUYHASA, BTOpUYHAS, TpETUUYHAsT U
YeTBEpTUYHAsA CTPYKTypa). XHUMHYECKHE CBOWcTBa OenkoB. buonoruueckue
(yHKUIUU OENKOB.

depmeHTbHl — Ouosiornueckue KatanuzaTopbl. CTpoeHHE (QepMeHTa: aKTHBHBIH
HeHTp, cyOcrpatHas cneunduunocts. Kodepmentsl. Burtamunbel. OTinnuus
(epMEHTOB OT HEOPraHUYECKUX KAaTaIU3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (TJIIOK03a, pubo03a M Ae30KCHpuO03a), ArcaxapHbl
(caxapo3a, JakTo3a) U MoOJUcaxapuibpl (Kpaxmai, TJIMKOTEH, LEeJIII0J03a).
buonoruyeckue GyHKIMH YTIIE€BOIOB.

Jlunuael:  Tpurnuuepuasl,  dochomunuael,  crepounbl.  [wapoduibHO-
ruapodoOHbie  cBoWcTBa. buonormveckue ¢yHkuuu nunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

Hyxkneunossie kucnorel: JJHK n PHK. Hykineornasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciotT. Ctpoenue u ¢pynknuu JIHK. Crpoenune n dynknuun PHK. Bugsr PHK.
AT®: crpoenne u PyHKITUH.

[urtonorusa — Hayka o kinetke. KinetouHas teopus — mpuMep B3aUMOJICUCTBUS UIEH
U (GaKTOB B HAYYHOM MMO3HaHUU. MeTO/Ibl U3YUEHUS KIETKH.

Krnerka kak menoctHas »kuBasg cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapykHass MemOpana, Moiekynsl JIHK kak renernueckuii ammapar, cucTema
cuHTe3a Oelka.

Tunel KIETOK: 3yKapuoTHYecKass U IpokapuoTudeckas. OCOOEHHOCTU CTPOEHUS
MpoKapuoTudeckoil  kierku. Kmerounas  crenka  Oakrtepmii.  CtpoeHwme
SYKApUOTHYECKOW KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >XUBOTHOU U
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAsl CTEHKA, TJIUKOKAJIHMKC, WX
¢bynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa n pynkuuu. [{utormasma u eé
opranoupl. OnHomemOpaHHble opraHounbl kietku: JIIC, ammapat ['onbmxw,
nn30combl. [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHAPHUH, TUIACTUIBIL.

[Ipoucxoxaenue MUTOXOHApUN M muacTud. Bunel tmactua. HememOpanHbie
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OpraHOUJbl KJIETKH: PUOOCOMBI, KJICTOUHBIH IEHTP, LEHTPHUOIU, PECHUUKH,
KryTUKU. OYHKIIMU OPTaHOMOB KJIETKU. BKitoueHus.

SAnpo — perynstopHblii 1HeHTp kieTkd. CTpoeHue sapa: sjaepHas oO00JIOYKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Juarpammbl: «PacrnipefieieHue XUMHUYECKUX JJIEMEHTOB B HEXHBOU MPUPOJIEY,
«Pacripegenenne XMuMUYECKUX 2JIEMEHTOB B dKUBOW IPUPOJIEN.

Tabmuuet u cxembl: «llepuoanueckas TabnuIa XUMHYECKHUX DIEMEHTOBY,
«CTpoeHune MoJIeKyIbl BoJib», «bruocunTes Oenka», «CTpoeHrEe MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHne Momekymbl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKH», «CTpOeHUE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIETKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM  MHKpPOCKOI, OOOpyAOBaHHME IS  IPOBEICHUS
HAOJIIOICHUI, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBHBIX KIETOK.

JlaGopaTopHble 1 MPaAaKTUYECKHE PAOOTHI:

Jlabopatopnas pabora Ne 1. «M3ydeHne kaTanuTUUECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTalas3bl)y».

Jlabopatopnas pabota Ne 2. «M3yueHne CTpoeHUsI KIETOK PACTCHHM, )KUBOTHBIX U
OaxkTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U X OMHUCAHUE.
Tema 4. ) KusHeaeATEJbHOCTD KJICTKH.

O6men BemiecTB, win MeTabomm3M. AccuMmmisius (TUTACTUYECKH OOMEH)
TUCCUMUIISIIUS  (PHEPreTHYecKuid OOMEH) — JBE CTOPOHBI €IMHOTO TpoIecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUSI BEIIECTB W HHEPrMU B TMOHUMAaHUU

meTabomn3Mma.
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Tunel oOMeHa BemiecTB: aBTOTPO(HBIM U TeTepoTpodHbI. Ponb depMeHTOB B
oOMeHe BeIleCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemMHoBas (aswl porocuHreza. Peakiuu dorocuHTesa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAUeHHE (POTOCHHTE3a sl KU3HU Ha 3emIe.
Bnusaue ycnoBuit cpenpl Ha (OTOCHHTE3 M CIOCOOBI  TOBBIIICHUS €0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTECHUH.

XeMmocHuHTe3. XEMOCHUHTE3UpYoIue OakTepuu. 3HAuY€HHUE XEMOCHUHTE3a A
KW3HU Ha 3emuIe.

OHepreTuyeckuii oOMeH B KieTKe. PaciiemyieHre BeEIIeCTB, BBIJACICHUE W
AKKyMYyJIUDOBaHHE OJHEPrud B KIETKE. OTalbl HHEPreTHUYECKOro oOOMEHa.
I'mukonus. bpoxkenue u ero Buabl. KuciopoaHoe OKHUCIEHUE, WM KJIETOYHOE
JIbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. D¢ hHeKTUBHOCTH
AHEPTeTUYECKOTO 0OMEHa.

Peakiiuu matpuuHoro cunres3a. ['enernueckas undopmanus u JJHK. Peanmmzanus
reHeTuuecko uHpopmanuu B KiIeTke. ['eHeTHMueckuil KOl W €ro CBOWCTBa.
Tpanckpunumss — matpuudbli cunte3 PHK. Tpancnsums — OmocuHTe3 Oenka.
Oranel Tpancnsiuuu. KonupoBanue amMuHOKuUCHOT. Ponb pubocoM B OMOcCHHTE3E
Oernka.

Hexnetounsie ¢Gopmbl xu3Hu — BUpYChl. Mctopus oTkpbeitus BupycoB (. U.
NBanoBckuit). OCOOCHHOCTH CTPOGHHUS MW KU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacrteHuid, JKUBOTHBIX W UEJIOBEKAa, BHI3BIBACMbIC
Bupycamu. Bupyc ummynonedumnmura genoseka (BUY) — Bo3Oymutens CIIM/la.
OOpatHass ~ TpaHCKpHUIIUsA, peBepTaza W uHTerpaza.  lIpodumaktuka
pactpoCTpaHEeHHs BUPYCHBIX 3a00JI€BaHUN.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. . Banosckui, K. A. Tumupszes.

Tabmuubr u  cxembl: «Tumbl nuTaHusy, «Metabonuszm», «MUTOXOHIPHUAY,
«OHepreTnyeckuit ooMen», «Xmnoporaacty, «Dotocuntesn, «Ctpoenne JIHKY,

«Ctpoenne u GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTndecKuiit Kooy,
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«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nukia Bupyca CIIN/a,
6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: wmonenu-anmmkanuu «Yasoenne JHK wu  TpaHckpunuusy,
«buocuntes 6enkay», «CTpoeHue KIeTKN», MoJelb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE PAa3BUTHE OPTraHU3MOB.

KiietouHblil UK, WK )KU3HEHHBIA UK Ki1eTku. UaTepdaza u mutos. IIpoueccsl,
npotekaromue B unrepgase. Permmkanuusa — peakuus marpuyHoro cunrtesa JJHK.
Crpoenue xpomMocoM. XpOMOCOMHBIM Ha0op — KapuoTun. JUIUIOUIHBIA U
rariouAHbBIA  XpOMOCOMHBIE HaOOphl. XpomaTuabl. lluTonormyeckue OCHOBBI
Pa3MHOXKEHUS U MHIWBUAYAJIBHOTO PA3BUTHUS OPTaHU3MOB.

Jlenenue knetku — Mmuto3. Cranun mutosa. [Iponeccel, mpoucxoasue Ha pa3HbIX
CTaIUsAX MUTO3a. bHOTOTMYECKHIT CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronioe W TmosioBoe. Buabl Oecronoro
Pa3MHOXKEHMS: JICJICHUE HAJBOE, II0YKOBAaHMWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUe. VMcKkyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOTO.

Meito3. Craguu wMeio3a. Ilponecchl, NpoucXoAsdiiMe Ha CTaausIX Meio3a.
[ToBenenne xpomocom B wMenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HA4YECHUE MEH03a.

["amerorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK y JKUBOTHBIX. [looBbIe
’KeJe3bl: CEMEHHUKU M AUYHHKUA. OOpa3oBaHHWE U pPa3BUTUE MOJIOBBIX KIIETOK —
raMmer (Crepmaro3ous, sifleKieTka) — crnepmaToreHe3 u oBorenes. OcoOeHHOCTH
CTPOCHHUS SIULEKIETOK U criepMaro3ouioB. OmiogotBopeHue. Ilaprenorenes.
NunuBuayanbHoe  pa3BuTUE  (OHTOTrEHE3). OMOpHOHANTEHOE  pa3BHUTHE
(amOpuorenes). JTanbl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
ApoOiieHne, racTpyisauus, opraHoreHes. lloctamOpuoHanbHOE pa3BuTHE. THUIIBI

MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct u pazButue pactrenuit. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHHU,
CTaJIuH PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupr u  cxembl: «DPoOpMbl pPa3MHOXKEHHUST OpPraHu3sMoB», «J/IBoiiHoe
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeka», «OCHOBHBIE CTaJIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpOIpenapaThbl «CrniepMaTo30u/ bl
MJIEKOTTUTAIOIIEr0», «SiekneTka MiekonuTaromero», «KapuokuHes B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJEb-alllUIMKausa «JlejgeHne KIeTKu», MOJIEIb
JIHK, monenb MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JlaGopatopnas pabota Ne 3. «HabGmronenre MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnas pabora Ne 4. «/3ydeHue CTpOEHHUs TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIPENapaTax».

Tema 6. HacsieACTBEHHOCTh U MI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3agaum reHetukd. Vctopus pa3sBUTHS NeHETHUKU. Ponp nutoimoruu u
SMOpPHUOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiIam pOCCHUCKMX H 3apyOesKHBIX
V4E€HBIX B pa3BUTHE TEHETUKH. MeTOonapl TeHEeTHUKU (THUOPUAOJIOTUYECKUH,
LIUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHETHYeCKUii). (OCHOBHbIE T'€HETUYECKUE
noHATHs. [ eHeTn4Yeckass CHMBOJIMKA, UCOJIB3YEMAsl B CXEMaX CKPEIIMBAHUN.
3aKOHOMEPHOCTH HACIEOBaHMUsI TPU3HAKOB, ycTaHoOBieHHbie ['. MeHaenem.
MoHoruOpuaHoe CKpenBaHue. 3aKoH €AWHO00pasusi THOPHAOB TIIEPBOIO
nokoJieHusi. IIpaBuino goMuUHMpOBaHWS. 3aKOH PACHICIUICHHUS IPU3HAKOB.

I'mnoresa yncTothl rameT. [loaHOE ¥ HEMmoIHOE JOMHUHHUPOBAHUC.
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JlurnbpuiHoe CKpelMBaHUe. 3aKOH HE3aBUCHUMOIO HAacjeJOBaHUsl TMPU3HAKOB.
[uToreHeTyeckre OCHOBBI AUTHOPUIHOIO CKpEIIMBaHUS. AHAIU3UPYIOIIEe
ckpemmBanue. Mcnonb30BaHrEe aHATU3UPYIOLIETO CKPEIIMBAHUS AJIsl ONPECIICHUS
TE€HOTHIA OCOOHU.

CuennieHHoe HaclieoBaHue Tpu3HakoB. Pabora T. Moprana mo cuemnjeHHOMY
HAcJICIOBAaHUIO TeHOB. HapylieHue  cuemieHuss TeHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasi TEOpUs HACIEICTBEHHOCTH. [ €HeTUUeCKUE KapThl.

I'enetnka mnona. XpOMOCOMHOE OINpEAeNIeHUuE IMoja. AyTOCOMBI M TIOJIOBBIE
XpoMocombl. ['omoramMeTrHble W TreTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3menunBoCTh. Buabl M3MEHYMBOCTH: HEHACJIEJACTBEHHAs M HACJEICTBEHHAs.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAUGUKAITMOHHON M3MEHUYUBOCTH. BapuarimoHHbIN psijg ¥ BapuallmOHHAs KpUBasl.
Hopma peakunun npusHaka. KoanuecTBEHHBbIE M KAaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrtBenHnasi, wiM TEHOTUNHMYECKAas, HW3MEHYMBOCTh. KomOuHaTHBHAS
U3MEHYMBOCTh. Melo3 W TIOJIOBOM mpollecC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTallMoHHAast U3MEHIUBOCTh. Kiaccudukanmst MyTalyii: TeHHBIE,
XpOMOCOMHEBIE, TeHOMHBIC. YacToTa U MPUYMHBI MyTaIuidi. MyTtareHHble (haKTOpHI.
3aKOH rOMOJIOTMYECKUX PA0B B HacCaeACTBEHHOU n3MenunBocTy H. 1. BaBuiosa.
Bresnepnas HacneACTBEHHOCTh U H3MEHYUBOCTD.

I'enetuka uenoseka. Kapuotun uenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEIOBEKA:
reHeaJOrn4eCKu, OJIM3HEIIOBBIH, LIMTOT€HETUYCCKUH, OMOXMMHUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPEAEIIEHUE TEHOTHUIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHKUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananmm3a. HacnencTtBeHnnbie 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOW MPEAPACHONIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckne U reHepaTuBHble MyTauuu. CTBOJNOBbIE KIETKH. [IpuHUHANBI

340pOBOIO 06p2133 KHW3HHU, JTUAarHOCTHUKU, HpO(I)I/IJIaKTI/IKI/I H JICUYCHHA I'CHCTHYCCKHUX
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Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEAMIIMHCKOU
IE€HETHKHU B MIPEIOTBPAICHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YETOBEKA.
JdeMoHcTpanum:

Iloptpersr: I'. Menaens, T. Mopran, I'. ne ®@pu3, C. C. Yersepuxkos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl U cxeMbl: «MOHOTMOPUIHOE CKpEIIMBAHUE W €ro IIUTOTCHETHYECKas
OCHOBa», «3aKOH pacCUICIUIEHUs W €ro LHUTOINEHETUYEeCKass OCHOBa», «3aKOH
YUCTOTHI TameT», «JurnbpunHoe ckpemuBanue», «LluTomornueckue OCHOBBI
IUTHOPUAHOTO CKpeluBaHus», «Meiio3», «B3aumoneiicTBie amieabHbIX T€HOBY,
«I'eHeTnUecKuEe KapThl PacTEHUW, >KUBOTHBIX M 4eJoBekay, «l'eHeTnka momiay,
«3aKOHOMEPHOCTH HAcJE€AOBaHUs, CLEIUIEHHOro ¢ mnojom», «KapuoTtumsl
YeloBeKa M JKUBOTHBIX», «Buubl u3MeHuuBOCTHY, «MoaudukairoHHas
U3MEeHUMBOCThY», «HacnenoBanue pesyc-gpakropa», «['eHeTHKa Trpynm KpOBUY,
«MyTanoHHasi U3MEHYUBOCTH).

O6opynoBanue:  MojAeNU-aNIUIMKauuu  «MOHOTHMOpUAHOE  CKpEUIMBaHUE,
«HemonHnoe nmomuHupoBanue», «Jurubpunnoe ckpemmuBanue», «llepekpéct
XpOMOCOM», MHKPOCKON W MuUKporpenapar «Jpozoduna» (Hopma, MyTaiuu
(bopMBI KPBIIILEB M OKPACKH TeJia), TepOapuii «I'opoxX MoceBHOM.

JlaGopaTopHble 1 MPpaAaKTUYeCKHE PA0OTHI:

JlaGopatopHast pabora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIAHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y TPO30(HIIBI HAa TOTOBBIX MUKpOTIpErapaTaxy.
JlaGoparopnass pabora Ne 6. «M3yueHue MoaupUKAIIMOHHON HW3MEHYMBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOI.

JlabopatopHast pabora Ne 7. «AHanu3 MyTtanumid y Apo30(UIBI HAa TOTOBBIX
MHKpOIIPENapaTax».

[Tpaktrueckas padora Ne 2. «CocTaBieHUE U aHAIH3 POJOCIOBHBIX YEIIOBEKAY.
Tema 7. Cenexknusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenexuus Kak Hayka U Mpouecc. 3apoKACHHUE CEIEKIUNA U JOMECTUKALUA. Y UCHUE

H. W. BaBwioBa 0 IeHTpax MNPOUCXOXKACHUS M MHOTrooOpasus KyJIbTYpHBIX
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pacteHnil. LIeHTpBI NPOUCXOXKIECHUS JOMAIIHUX JKUBOTHBIX. CopTr, mnopona,
HITaMM.

CoBpeMeHHBbIE METOJbl CceleKUuu. MaccoBblii M MHAUBUAYAJIbHBIA OTOOpPHI B
CEJEKIIMM PACTEHUM W KUBOTHBIX. OLEHKa JKCTepbepa. DBIM3KOPOIACTBEHHOE
ckpemuBanue — HMHOpuAMHr. Ywucrag nuHus. CKpellMBaHME YHUCTBIX JIMHHM.
I'erepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
Otnanénnas rtulOpuausauus u €€ ycnexu. VCKyCcCTBEHHBIH MyTareHe3 M
NOJIyYEHUE TOJUIIOUAOB. JIOCTMKEHUS CENEeKIMU PpACTEHUM, KUBOTHBIX U
MUKPOOPTraHU3MOB.

buoTtexHon0rNs Kak oTpacib NPOU3BOACTBA. ['€HHAs MHXKEHEpHUs. DTalbl CO3AaHuUs
pexomOunanTHot JIHK u Ttpancrennsix opranusmoB. Kierounas wHXeHepus.
Knerounpie  KynbTypbl.  MHKpPOKJIOHAIBHOE  Pa3MHOXKEHUE  pPACTEHUM.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB.
Okonoruueckue U dtudeckue  npobiemel. MO  —  reHernuecku
MOJU(UIIPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBunos, . B. Muuypum, I'. [I. Kapneuenko, M. ®. lBaHOB.
TaGauubr u  cxembl: kapra «lIeHTpBl MPOMCXOXKIEHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHHi», «Ilopoasl ToMamIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomumnongus», «OO0bekThl OuoTeXHOJMOTUMY», «KIeTouHble KYyIBTYpHl H
KJIIOHUpOBaHUE», «KOHCTpynpoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.
ObopynoBaHue: MyJSKU IUIOJIOB UM KOPHEIUIOAOB TUKUX (OPM M KyJIbTYpPHBIX
COpPTOB pacTeHwmii, repoapuiit «CeabCKOX03IHCTBCHHBIC PACTCHHS .
JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:

Okckypens «OCHOBHBIE METOJbI M TIOCTHXKEHHSI CEJIEKIIMM PACTEHUN M )KMBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIINIO, MJIEMEHHYIO (pepMy, COPTOUCTIBITATEIbHBINA YUACTOK,
B TEIUIMYHOE XO35AWCTBO, JaOOpPaTOpPUI0 arpoOyHUBEPCUTETA WJIM HAYYHOTO

LEHTPa)».
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11 KJIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpeanochuUiku BO3HUKHOBEHHUSI SBOJIOIMOHHON TE€OPUU. DBOJIOIIMOHHAS TE€OPUS U
e€ MecTo B Omosioruu. BiusiHue »BOTIONMOHHON TEOPUHU HA Pa3BUTHE OMOJOTHHU U
JIPYTUX HayK.

CBuzerenscTBa  3BOMIOIMHU.  [lameoHTOJIOrMYECKHE:  MOCIEN0BATEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlEOHTOJIOTHYECKONM JIETOMUCH, TIEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue GayH u Gpjaop MaTepUKOB U OCTPOBOB.
OMOpUOIOTHYECKUE: CXOJICTBA M pa3jauyusi HMOPHUOHOB pa3HBIX BHUJOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCExX
OpraHU3MOB.

OpomonuonHas teopust Y. [JapBuna. I[Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBMKyIMe CUIIBI 3BOJIONMH BUIOB 10 [lapBuHY (M30BITOUHOE pa3MHOKEHUE TIPU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas HW3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopust sBosironnu (CTI) u e€ oCHOBHBIE TTOJIOKEHMUS.
MukposBomonus. [Tonynsiius kak e1TMHUIA BUIa U 3BOJIIOLINH.

JIBwkymue cuibl ((paKTOphl) ABOJIONMH BHUAOB B Mpupojae. MyTallmOHHBIN
mpolecc U KOMOWHATHBHASsI W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BOJHBI W Jpeid
reHoB. M3oas1ust U1 MUurpamusi.

EctecTBennsiii  orbop — HampaBmsionui  ¢daxktop dBomonun.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco0eHHOCT,  OPraHU3MOB  KakK  pe3yabTar »Bodtouuu. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOpd 036l ¥ HIHOA AT TAIIUH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHbIE (DOPMBI BUI000pa30BAHMUSL:
reorpaduueckoe, IKOJI0TUYECKOe.

MakposBomtonusi.  Dopmbl  sBosonMU:  QuUIETHYECKas,  JIMUBEPreHTHas,

KOHBEpPreHTHasi, napauienbHas. HeoOpaTumMocTh 3BOJIIOIUU.
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IIpoucxoxaeHne OT HeCNEeNUAIU3UpPOBAHHBIX MNpenkoB. [Iporpeccupyromas
crienuanu3anus. AanTuBHAs paJnays.

JdeMoHcTpanum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuupsl 1 cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emie», «3apoJbIIIH
NO3BOHOYHBIX  KHUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOp», «MHOroodpasue copToB pacTeHUN»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsimuu»,  «MyTarmonHas
U3MEHUYUBOCTHY», «ApoMopdo3sl», «Hamoananrauum», «OOmas aereHepanus»,
«/IBmxkymue cuibl 3BomOnMM», «Kapra-cxema Mapmpyrta nyTtemectBus Y.
Hapsunay, «boprba 3a cymiectBoBanue», «lIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).
O0opyznoBaHue: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU THIIAMU OKpPAaCKH, HaOOp
IUIOIOB U ceMsH, Komekuus «llpuMepsl 3allUTHBIX NPUCIIOCOOJIEHUN Yy
KUBOTHBIX», MoJie’b «OCHOBHBIE HaIlpaBJICHUs HBOJIOLUN», O0BEMHAs MOJAEIb
«CTpoeHne roJJOBHOTO MO3Ta IIO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KoJseKuus «PopMbl COXpAHHOCTH UCKOIIAEMbIX
KUBOTHBIX M PacCTeHMI», Mojenp anmummkanus «llepekpéct XxpoMocom», BlIaXKHbIE
npenapatel «Pa3BuTHEe HaceKoMoro», «Pa3BuTue JATyIIKW», MUKpOIpenapar

«dpozoduna» (Hopma, myTammu GOpMBI KPBIITLEB U OKPACKHU TEA).

JlaGopaTopHble M NpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHIOB MO MOP(OIOrHUECKOMY
KPUTEPUIO».

Jlaboparopnast pabora Ne 2. «Onucanve OpuCHOCOOJIEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIbHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KU3HU HA 3emuie.
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JloHayyHble TPEACTAaBIEHUS O 3apOXKJACHUU KU3HUA. HaydHble Trunoressl
BO3HUKHOBEHHUS KU3HM Ha 3emjie: abuoreHes W maHcrnepMmus. XuUMUYECKas
ABOMIONMS. AOHMOTEHHBIH CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKHX.
DKCMEPUMEHTAIBHOE OATBEPKICHUE XUMUYECKOH 3Bomtonnu. HavanbHbie HTambl
ounonornyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBble KIETKM W HX SBOJIOLMSL.
DopMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hum Ha 3emie mo 3pam U nepuojam. Karapxeil. Apxeilckas u
nporepo3oiickass dpbl. [lameosoiickas 3pa u e€ mNepUoabl: KEMOPHUNCKHIA,
OPAOBUKCKHM, CHITYPUUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.
Me3o30KcKas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

Kaiino3olickas 3pa u €€ nepruoibl: NajJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.
XapakTepucTuka KiIUMara M TeoJOrHYecKuX TmporeccoB. (OCHOBHBIE ATallbl
HBOJIIOIIMM PACTUTENIBHOTO U >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
KUBOTHBIX. [10osiBIIEHME, pacUBET U BBIMUPAHUE IPYIIN KUBBIX OPTAHU3MOB.
Cuctema OpraHMyYeckoro Mupa Kak OTpakeHue HBoMoUUd. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSL YEJNOBEKAa. AHTPOIOJIOrMsl Kak Hayka. Pa3BuTue mnpeacTaBiICHUN O
IPOUCXOKAEHUN YeloBeKa. MeToapl u3ydeHHs aHTpomnorene3a. CxonacTBa H
pa3inuus YeJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YETIOBEKa.
JBuxymme cuibl (hakTopsl) aHTporioreHe3a. HacnmeincTBeHHass M3MEHYMBOCTD H
€CTeCTBEHHBIM 0TOOp. OOIIECTBEHHBIM 00pa3 >KW3HHW, H3TOTOBICHUE OPYAHM
TpyJAa, MBILUIEHUE, PEYb.

OcCHOBHbIE CTaAMM WU BETBU SBOJIIOIMU YEJIOBEKa: aBCTPAJIONUTEKH, YenoBek
yMenbii, YemoBek mnpsMoxondmuid, YenoBek HeaHAEPTaIbCKUH, YeloBeK
pasymHbIi. Haxonkm HMCKOMaeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UYenoBeueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONeoUaHas (eBpasuiickas),

HETPO-aBCTPAIOUIHAS (3xBaTOpuanIbHas), MOHTOJIOUAHAS (a3uarcko-
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aMmepukaHckas). UepTsl MpucnocoOJIeHHOCTH PeACTaBUTENEH YETTOBEYECKUX pac K
YCJIOBHUSIM CyHIECTBOBAaHUSA. ENMHCTBO yenoBeueckux pac. Kpurrka pacusma.
JdeMoHcTpanum:

[Toptpetsr: ®@. Pequ, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. {apsun.
Tabmumer um  cxembl: «Bo3nmkHoBenue CollHEUHOM CcHUCTEMBI», «Pa3BuTHe
OpraHu4eckoro mupa», «PacturtenpHas  KieTka», <« OKUBOTHas  KIIETKay,
«ITpokapuotnueckass kieTka», «COBpeMEHHasi CUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMHYECKUX YEepPT CTPOCHHUS YEJIIOBEKA M YEJTOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJOTMUYECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJoBeKay», «JlpeBHeimme moan», «peBuue mtonmn», «llepBbie
COBpPEMEHHBIE TIOAN», «HemoBeueCKue pach».

Oo6opynoBanue: myisixku «lIpoucxoxaeHue dyenoBeka» (OHOCTBI aBCTpaONUTEKA,
MUTEKAHTPOIa, HEaHJAepTalblla, KPOMAaHBOHIIA), CJCNKH WIA H300paKEHUS
KaMEHHBIX OPYJUi MEepBOOBITHOTO YelloBeKa (KaMHHU-UOMIEphl, pyOouia, ckpeda),
reoxXpoHoJIornyeckas Tabnuua, KoyueKuus «DopMbl COXPAHHOCTH HCKOTAeMBIX
KUBOTHBIX M PACTCHUII».

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

[Ipaktuueckas pabota Ne 1. «M3ydyeHue HCKOMAEMbIX OCTATKOB PACTEHUU H
KUBOTHBIX B KOJUIEKLIHIX).

OKCKypcusi «DBOJIIOLHUS OpraHM4Yeckoro mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbIM WJIA KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mbl U OKpYyKAaKOIIAs cpeaa.

DKoJIOTUSl KaK HayKa. 3ajJayd M paslielibl 3KOJOTHH. MeTOoIbl 3KOJOTHMYECKUX
UCCIEIOBAaHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl o0uTaHUsA OpPraHW3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, [OYBEHHAs,
BHYTPHOPTraHU3MEHHAs.

Okonornueckne  ¢daktopel.  Knaccudukamumss  9KOIOTHYECKHX  (PaKTOPOB:
abuoTuyeckue, OMOTUYECKHME U AaHTPONOreHHble. JleHcTBHE HKOIOTMYECKUX

(aKTOpOB HAa OPraHU3MBL.

3/IEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCMEAHEN CTPAHULIE




AbGuoTtndeckue (HakTOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPUOIU3M.
[Ipucniocobnennst  OpraHu3sMoOB K  JEWCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckue puTMsl.

buotnyeckue ¢akropsl. Buapl OMOTHYECKHX B3aUMOACHCTBUN: KOHKYPEHILIMS,
XHUIIHUYECTBO, cUMOMO3 U ero (opmel. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaJIU3M.
3HaueHne OMOTHMYECKUX B3aUMOJEWUCTBHM JUIsl CYIIECTBOBAHUS OPraHU3MOB B
OPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XapaKTEPUCTUKU NOMyIsiuu. OCHOBHBIE MTOKA3aTeNU MOMYJISALNH:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTh, CMEPTHOCTb, NPHUPOCT, MHTPALHSI.
JlnHaMuKa YUCICHHOCTHU MOMYJISIUU U €€ PeTyIISIIIHS.

JdeMoHcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuubr u cxembl: kapra «lIpupoansie 30HBI 3emum», «Cpenbl oOUTaHMS
opranusMoBy», «Poronepuonusm», «llomymsinun», «3aKOHOMEPHOCTH pOCTa

YUCIICHHOCTHU NOMYJISIUU UHGY30pun-Tyenbkny, «Ilumessie nemnmy.

JlaGopaTopHble 1 MPpaAaKTUYeCKHE PA0OTHI:

JlaGopatopnast pabora Ne 3. «Mopdomoruueckrne OCOOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnast pabora No 4. «BnusHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KoJieycay.

[Ipaktnueckass padora Ne 2. «Ilogcy€T MIOTHOCTH MOMYJSIUUNA pPa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CoobmiectBO opranu3mMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHIOBas,
MpPOCTPAHCTBEHHAs, Tpoduueckas (mumeBas). Buasi-nomuHantel. CBs3u
B OMOIIEHO3E.

Okonoruyeckue  cuctembl  (3kocuctembl).  [lonarne 00  3Kocucteme

u 6I/IOFCOHCH036. CDYHKHI/IOHEU'II)HI)IG KOMIIOHCHTBI 3KOCHUCTCMBI: IIPOAYLCHTHI,
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KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MTOTOK YHEPIMU B IKOCUCTEME.
Tpopuueckue (nmUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble WLENu W CEeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKHE
NUpamMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOPETYIALHUS, pa3BuThe. CyKLeccus.

[IpuponHbIE SKOCHCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMA XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOT€HHbBIE DKOCHUCTEMBI. ATpPOIKOCUCTEMBI. Ypb6osxocucTeMsl.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznooOpaszue kak (¢akTop ycToHuMBOocTH 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panunibl, cocraB U CTPyKTypa
ouochepnl. KuBoe BemectBo u ero Qgynkuuu. OcobeHHOCcTH OMOchepsl Kak
ro0aIbHOM  3KOCcHCTeMBbl. JIMHaAMu4eckoe paBHOBecue W oOpaTHasi CBA3b
B Ouocdepe.

KpyroBopoTsl BemiecTB W OHMOT€OXMMHYECKHE IMKIbI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Ouochepe 3emiid. AHTPOIOTEHHbIE U3MEHEHHs B Ouocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOIEMBI.

CocymiecTBoBaHMEe MPUPOABI U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak
OCHOBa ycToWumBocTH Oumocdepsl. OcCHOBa PAIMOHATBHOTO  YIPABICHUS
MPUPOJIHBIMUA pECypcaMu U UX UCIOJIb30BaHUE. J[OCTH)KEHHSI OMOJIOTMU U OXpaHa
MIPUPOJIBI.

JdemoHcTpanum:

[Moptperst: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubst u cxemsl: «llumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nutaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa u yenosex», «IKocucTemMa MUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie

AHTPOINIOT€HHBIE  BO3JCWUCTBUS Ha Opupoay», «BaxHeWmmne HUCTOYHUKHU
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3arpsi3HEHMsI BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHeiIIas cocTaBistonas
ouochepr», «PakTopsl Aerpaganuu nousy», «llapaukoBsiil 3¢ dexT», «DakTophl
pPaAMOaKTUBHOIO 3arpsAsHeHust Ouocdeprb», «OOmWas CcTpykTypa OHochepb»,
«Pacnpoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoie».
O6opynoBanue: Mojenb-ammIMkauus «TunudyHble OMOLEHO3b», TepOapuii
«PactutenbHble coodiiecTBay, Kojuiekuu «buouenosy, «Bpenurenu BaxxHenmumx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu M KOJJIEKIUH pacTeHUH W
KUBOTHBIX, PUHAIJIEKAIINE K PA3HBIM SKOJIOTMYECKHMM TIpYIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSEMbIX BHUIOB
pacTeHuil 1 >KUBOTHBIX.

INJIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA IIPOI'PAMMBLI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBLIETO
OBPA30BAHUA

Cornacao ®I'OC COO, ycTanaBnuBaroTcs TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOyyaroUMMHCs MPOrpaMM CpeaHero oO0mero o0pa3oBaHUs: JMYHOCTHBIM,
METanpeIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUs Mpeamera «buosorus»
BBIJICJICHBI CJIEIYIOIINE COCTABIISIONINE: OCO3HAHNWE O0YYaroIIMMUCA POCCUICKOM
IPpaKJaHCKON MIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOIpPENEJCHUIO, HaJIMYHe MOTHBAlMM K  OOy4eHHMIO  OHOJIOTHH,
LIEJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHM JUYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAIULUN pa3BUTUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBAThCS B CBOEH
JESATENbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPHUCYIIUMU CHUCTEME
Ouonornueckoro o0pa3oBaHMs, HAJIUYUE HKOJIOTMYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTAaBUTb LIEJIU U CTPOUTH KUZHEHHBIE TUIAHBI.

JINYHOCTHBIE pPE3yJIbTaThl OCBOEHUSA IHpeaMera «bHOJIOTHS»  AOCTUralTCA

B CIOHMHCTBC y‘-IC6HOfI U BOCIHUTATECIbHOMN ACATCIIBHOCT B COOTBCTCTBHU
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C TPAJAWIMOHHBIMA POCCUHCKUMH COLHMOKYJBTYPHBIMH, HCTOPUYCCKUMH U
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPHHATHIMH B OOIISCTBE TNpaBHJIaAMHU
U HOpPMaMH TOBEJACHHWS M  CIIOCOOCTBYIOT  IpoIleccaM  CaMOIIO3HAHUS,
CaMOBOCITUTAHHMS M CaMOPAa3BHUTHS, Pa3BUTHUsS BHYTPCHHEW IO3MIIMH JIMYHOCTH,
NaTPUOTH3Ma, YBAKCHHUS K 3aKOHY U MPABOTOPSAKY, YEJIOBEKY TPy/Ja U CTapIICMy
MOKOJICHHIO, B3aMMHOIO YBa)KCHHUS, OCPEKHOrO0 OTHOMICHHS K KYJIbTYPHOMY
HACJICJUIO U TPAIUIUSIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickort ®dexepariumy,
HPUPOJIC ¥ OKPYIKAIOIICH cpejie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS Y4YeOHOTo mpeameTra «BHOJIOTHS» JTOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OPHCHTALIMM, IMO3WTHUBHBIX  BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHICKOro OOIIECTBa, paCIIMPEHHE >KU3HEHHOTO
OIbITA W ONBITA AEATEIBHOCTH B MPOIECCE PeaTu3allid OCHOBHBIX HalpaBICHHI
BOCIIUTATEIILHOM I€ITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpasKaaHCKOro BOCIIUTAHMUS:

c(OpMHUPOBAHHOCTh TPAKIAHCKOW IMO3UIMKA OOYYaOMIErocs KaK aKTHBHOTO H
OTBETCTBEHHOIO 4YJIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIMOHHBIX IIPaB U OOSM3aHHOCTEH, YBa)KEHHE 3aKOHA H
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATCILHOCTH TPH CO3JAaHUHM YYICOHBIX
NPOCKTOB, pEHICHHH YYeOHBIX M [O3HABATCAbHBIX  3a/]ay, BBIIOJHCHUN
OHMOJIOTMUECKUX IKCIICPUMEHTOB;

CITOCOOHOCTh ONPEACNIATh COOCTBEHHYIO IO3UIMIO IO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMECHHE YYHTHIBATH B CBOMX JCHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOEKICHUSIMH, KYyJIbTYPHBIMH EHHOCTSMH U
COILMAJIBHBIM TIOJI0KECHUEM;

TOTOBHOCTh K COTPYJIHWUYECTBY B IPOIECCE COBMECTHOTO BBITIOJHCHHS YYCOHBIX,

MMO3HAaBATCIbHBIX KW HMCCICAOBATCILCKUX 3aAdd, YBAXHUTCIBHOI'O OTHOLICHHUA K
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MHEHHUIO OINIOHEHTOB TPU OOCYKIECHUU CIOPHBIX BOMPOCOB OHOJIOTHYCCKOTO
COJICpKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUHUCKOM TIpa)kAaHCKOM WJICHTUYHOCTH, MAaTPUOTHU3MA,
YBAKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoil, ropioctu
3a CBOM Kpail, CBOO PoauHy, CBOM SI3bIK W KYJbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOUICHHE K MNPUPOJHOMY HACJICAUI0O M TaMSITHUKAM MPUPOJbI,
TOCTHKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPY/E;
CIOCOOHOCTh OIIEHMBATh BKJIAJlI POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W PA3BHUTHE
OMOJIOTMH, TTOHUMAaHUsI 3HAYCHHUS OHOJIOTMHM B TIO3HAHWHM 3aKOHOB MPHUPOJBI, B
KU3HH YeJIOBEKa U COBPEMEHHOT0 OOIIeCTBa;

uaeiHas yOeKJAEHHOCTh, TOTOBHOCTh K CIyXeHHIO © 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApPO/a;

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEICHNS,
CIIOCOOHOCTh OIICHHWBATh CHUTYallMI0O MW TMPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPUEHTUPYSICH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIa/Ja B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;
OTBETCTBEHHOE OTHOIIECHHE K CBOMM POJMUTENIAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHATUA I[IEHHOCTEM CEMEHWHOW JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETHMYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAas OCTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIIECTBEHHBIX OTHOIIICHHUH;

IIOHMMAaHHuEC€ 5MOIIMOHAJIBHOI'O BO3I[GI‘/'ICTBI/I$I JKHUBOU IpupoAbl 1 e€ OCHHOCTH,
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FOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTpPEMIICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usnyeckoro BocnUTAHHMS, (POPMHPOBAHHMA KYJABTYPbl 310POBbA H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

MMOHUMAaHHE U pean3alus 3J0POBOTO M Oe30MacHOro obpasza >KU3HU (310pOBOE
NUTaHue, COOJIIOJCHUE TUTUEHUYECKUX TMPaBWI W HOPM, COaIaHCUPOBAHHBIN
peXUM 3aHATUM M OTIbIXa, pEryysipHas (u3nyeckass aKTUBHOCTB), OEpexHOrO,
OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE IIEHHOCTU MPABUJ WHIUBUIYAIHHOTO U KOJUICKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYyAITUSX, YTPOXKAIOIINX 3/I0POBBIO M KU3HU JTIOJICH;

OCO3HAHHME TIIOCJICACTBUI ¥ HENPHUATHS BPEIHBIX MPUBBIYCK (ymOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHBHOM JIE€ATENbHOCTH TEXHOJIOTMYECKOM ¢  COLHMaJIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJHSATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pa3lIuyHbiM cdepaMm npodecCHOHANBHON ACSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn W PeaTr30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTH M CITOCOOHOCTh K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKCHUH
BCEH JXU3HHU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKH 11e7Iec000pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIIICHWE  YPOBHS  DKOJIOTHMYECKOW  KYJIBTYphl: TNPUOOpPETEHHWE  OIbITa
TUTAHUPOBAHUS TIOCTYITIKOB ¥ OIEHKM WX BO3MOXHBIX TOCIEICTBANA IS

OKPY’KAIOIIEH CPEbI;
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OCO3HAHHME TJIOOATBHOTO XapakTepa OHKOJIOIMYECKHMX MpodiieM M NyTed ux
pelLIeHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MpPUOOpEeTaeMble NPHU M3YYEHUH OUOJIOTMM 3HAHUS U
YMEHHs  NOpU  pPEIIeHHH  [poOieM,  CBSA3aHHBIX € PALMOHAJIbHBIM
MIPUPOJIONIONIB30BaHUEM  (COOMIOJIGHHE  TMpaBWJ  TOBEACHUS B IPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHHE pPAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUSTHE JEHCTBUN, MPUHOCALIUX Bpel OKPYKAIOIIEH NPUPOIHOM
cpelle, yMEHHE MPOTHO3UPOBATh HEOJIArONMPUSTHBIE HKOJIOTHYECKUE MOCIEICTBUSA
NpePUHIMAEMBIX CHCTBUN U TIPEOTBpAIIATh UX;

HAJIMYME Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, JKOJIOTMYECKON KYJIbTYpHI,
OTbITa NeSITEeHbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIBbHOMN
IPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JEATEIHLHOCTA IKOJIOTHUYECKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO NMO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HAYKW U OOIIECTBEHHOW MPAaKTHUKHU, OCHOBAHHOTO HAa JIMAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;
COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJBMH U TIO3HAHUS MUPA;

NOHMMaHue crenupuku OWOJIOTHM Kak HayKd, OCO3HaHHUsA €€ poilu B
(OopMUPOBAaHUHU PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOIO
NPEJCTaBICHUs 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPUPOJIbI, YeJOBEKa U
o0miecTBa, B IMO3HAHUHM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOiIeM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTMU JJISI COBPEMEHHON LMBUIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI pPa3BUTUS MEAMIMHBI, CO3/1aHHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PECypCHble  MPOOJIEMBI  pPa3BUTHS

qCJIOBCUYCCTBA, IIOUCKA HYTGI‘/'I BbIXOJa M3 II100aTBHBIX SKOJIOTHYECKUX HpO6JI€M u
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oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
HCIOJIb30BAaHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUHU OMOJOTMYECKUX 3HAHUM B LIETSAX MOBBIILICHUS
oOmel KyJnbTypbl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KAaK COCTAaBHOM 4YacTH
(GYHKIMOHAIBHOW T'PAMOTHOCTH OOydYaromuxcs, (GOpMHUPYEMOW MpU H3yUYEHUU
OouoJjoruu;

NOHMMAaHWE CYIIHOCTH METOJOB TIIO3HAHMS, HCIOJNb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTM UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYKAIOUIEro MUpPA U MPOUCXOASIIMX B HEM U3MEHEHHH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
MUMEIOIIUXCS TAHHBIX C LIEIBIO MOTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSITEJILHO ~ HUCIOJIb30BaTh OWOJIOTMYECKHE 3HAHMS IS
peleHust npo6JieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEJIIBHOCTH, TOTOBHOCTb OCYILECTBIIATH
IPOEKTHYIO U UCCIIEA0BATENBCKYIO IESITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTB U CIIOCOOHOCTb K HEMPEPBIBHOMY O0Pa30BaHMIO U caMOO0pa30BaHMUIO,
K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUU 1O OWMOJOIMH B COOTBETCTBUHU C

KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHUS Yy4eOHOro mpeamera «buoIorus»
BKJIFOYAIOT: 3HA4YUMbIe 71  (POPMUPOBAHUS MHPOBO33PEHUS OOYyYarONIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIE MOHSITHS, OTPaKaroIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, ABJICHUE, MPOILIECC,
CUCTEMa, Hay4yHbIM (pakT, MNPUHLMUM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieJOBaHUE,  HaOJIOJICHHe,  WU3MEpPEHUEe, OIKCHEPUMEHT UM  JIPYTHX),

YHUBEpCaJibHble yueOHble JeiCTBUA (IIO3HABAaTEbHbIE, KOMMYHUKATHUBHEIE,
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PETYJISITUBHBIE), oOecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHAJIBHON
IPaMOTHOCTH M COIMAJIBHOM KOMIETEHIMH OO0yYarouIuxcs, CHOCOOHOCTb
oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKME 3HAHMUS U  YHUBEpCalbHbIE y4dyeOHble JEHCTBUA B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

MeranpenMeTHble  pe3yJdbTaThl OCBOEHHUS MPOrpaMMbl  CpEJHEro  oOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBiageHne yHMBePCATbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBHSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOATENIbHO (OPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHUM 3HAHMI MPUEMBI JIOTUUECKOTO MBIIIICHUS (aHaIIK3a,
CHUHTE3a, CpaBHEHHUs, Kiaccudukanuu, o0O0O0OIIeHUs), PaCKPBIBaTh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3H C IPYTUMU MOHATHUSIMU);

OTIPEIENISATH 1IeNN AeSTEIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl IEATEILHOCTH C MOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHATHS [JIs1 OOBsICHEHUS (PAKTOB W SIBICHHM
YKUBOM MPUPOBI;

CTPOUTH JIOTUYECKUE PACCYXKACHUs (MHAYKTHBHBIC, N€IYKTUBHbBIC, [0 aHAJIOTUN),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUMS B pPacCMaTPUBAEMBIX SIBJICHUSX,
(GbopMyIHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

MPUMEHSTh CXEMHO-MOJEIbHBIE CPEICTBA ISl MPEIACTABICHUS CYIIECTBEHHBIX
CBsA3€il M OTHOUICHWH B H3yYaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO pOJA, BBHISBICHHBIX B PAa3IHYHBIX WH()OPMAITMOHHBIX
MCTOYHUKAX;

pa3pabaTpiBaTh IIJIAH PEMICHUS MPOOJEMBI C YYETOM aHAIM3a HWMEIOIUXCS
MaTepUalibHbIX U HEMATepUaIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIIBHOCTh, OLIEHMBATh COOTBETCTBHUE PE3YJIHTATOB

OejsiM, OOCHHUBATb PUCKHU HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,
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KOOPJMHUPOBATh U BBHINOJHATH PabOTy B YCIOBHSIX PEAlbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJAEIHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE AeCTBHA:

BJIAJI€Th HaBbIKAMU Y4YEOHO-UCCIIEIOBATENLCKOM W TMPOEKTHON JAEsTeNbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3JInuHbIe BUABI JEATEILHOCTH M0 MOJIYYEHUIO0 HOBOTO 3HAHMUSI, €T0
UHTEpIpeTaluu, TpeoOpa3oBaHnI0 U MPUMEHEHUIO B YYEOHBIX CUTYalHsIX, B TOM
quClie MPU CO3aHUH YYEOHBIX M COLUAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIH THUI MBIIUICHUS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTb M  (OPMYyJIUpOBaTH COOCTBEHHbIE 3aJadyd B  00pa3oBaTEIbHOMN
JESITEIbHOCTU U J)KU3HEHHBIX CUTYallUAX;

BBISIBJIATH IPUYMHHO-CIICJCTBEHHBIE CBA3HM U aKTyaJIM3UpOBaTh 3a7jauy, BbIIBUraTh
TUNOTe3y €€ pelIeHUs, HAaXOAWTh AapryMEHThl MJis JI0Ka3aTeIbCTBA CBOUX
YTBEpXKICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOJYYEHHbIE B XOJ€ PEIICHUS 3aJadl pe3yNbTaThbl, KPUTUUECKH
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;
JaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLICHUBATh IPHUOOPETEHHBIN OIbIT;
OCYILIECTBJISATh II€JICHAIIPABICHHBIM IOUCK TIEepeHoca CpeIcTB U CIOCOOOB
AeicTBUA B MPo(hecCHOHATBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHHUS B II03HABATEIbHYI0 M MPAKTHUYECKYI0 00JacTu
KHU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE WJEH, NpeIaraTb OPUTHHAIbHBIE MOAXOAbl W PEIICHMS,
CTaBUTb NPOOJIEMBI U 3a/1a4H, JOMYCKAOLINE aJbTePHATUBHBIC PEILICHHUS.

3) pabora ¢ uHpopManmeii:

3/IEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCMEAHEN CTPAHULIE




OPUEHTUPOBATBHCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMALMH (TEKCTE Y4YEOHOro
nocoOusi, HAYYHO-NIONMYJIAPHON JUTEpaTtype, OHOJOTMYECKUX CIOBapsIX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upOBaTh
MH(OPMAIUIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHUECKU OLIEHUBATD
e€ JJ0CTOBEPHOCTh U HEIPOTUBOPEUHUBOCTD;

(opMynHpOBaThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI IIPH MOUCKE U 0TOOpE
Oounonornyeckoil HHGOpMaILIMK, HEOOXOANUMOM J1JIsl BEIOJHEHUSI YUeOHBIX 3a/1a4;
OpuoOpeTaTb  ONBIT  MCMOJB30BaHUS  MHGOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS Pa3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (POpMY Mpe/IcTaBICHUS OMOIOTrHYECKOM
uHbopMaIiK (CXEMBbI, FpaQUKU, TUArPaMMBbl, TAOIUIbI, PUCYHKH U IPYTOE);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA IpHU paboTe ¢ OMOIOrMYECKOM
UHpOpMaIMe: TPUMEHATh XUMUYECKUE, (PU3NUEcKne U MaTeMaTUYeCKue 3HaKu U
CUMBOJIBL,  (opMynbl, aOOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh MU
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BJIJIETh HaBbIKAMHU PACIIO3HABAHUSA M 3aIIUTHl MHPOpMALUU, UHPOPMALMOHHOM
0€30MacHOCTH JTUYHOCTH.

OgilaieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH 1eICTBUSIMH:

1) o0meHnue:

OCYILECTBIISATh KOMMYHHUKALUU BO BceX cdepax >KU3HHM, aKTUBHO y4acTBOBaTh B
IUaJIore WIN AUCKYCCHUM MO CYIIECTBY OOCYyX AaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIECHUS OTHOCHTEIBHO BBINOJHEHUS MpeIaraeMomn
3a/1a4y, YUMTBIBATh MHTEPECHl U COIIACOBAHHOCTh MO3WULUN APYIMX yYaCTHUKOB
Jaiora uin JUCKYCCHH);

pacmo3HaBaTh  HeBepOaJbHbBIE CpelIcTBAa  OOUICHMs, TOHUMATh 3HAYCHHE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYaIuil,

YMCTb CMATYAaTh KOH(I)J'II/IKTI)I " BCCTH IICPCTOBOPEI,
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BIIQJIETh PA3IUYHBIMU CIOCOOaMM OOIIEHUS U B3aUMOJCHCTBUS, IOHHUMATh
HaMEpPEHHUs IPYTUX JIIoAeH, IPOSBIATh YBAXKUTEILHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHOU popme (popMyaupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3Jarath CBOIO TOYKY 3pPEHHS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTh:

NOHUMATh M WCIOJIb30BATh MPEUMYIIECTBA KOMAaHJAHOM U WHIWBHUAYaTbHOU
paboTHI MPHU pelIeHUH OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUSI TPYIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;
BBLIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX JIEUCTBUU ¢ Yy4é€ToM oOIux
MHTEPECOB U BO3MOXKHOCTEH KaXKI0TO WieHa KOJIJIEKTHBA;

PUHUMATH 1€ COBMECTHOM JEATETLHOCTH, OPTaHU30BBIBATH U KOOPJUHUPOBATH
JEeHUCTBHS TIO0 €€ JTOCTHKEHHIO: COCTaBIIATh TIJIaH JACHCTBUM, paclpeesiTh POJIH C
y4éTOM MHEHUN YIaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PaOOTHI;
OIICHUBATh KA4eCTBO CBOETO BKJIAJa M KaKJOr0 YYaCTHUKA KOMAaHAbI B OOIIWMN
pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

mpejyiaraTb  HOBBIE TIPOEKTHI, OILICHWBAaTh HJAEHM C TIO3WIIMH  HOBU3HBI,
OPUTHHAJILHOCTH, NMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMTO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3JIMUHBIX CUTYAIHX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKCHHUE, OBITh MHUITUATHBHBIM.

OBJajieHMe YHHUBEPCAJbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopraHu3amnus:

KCIOJIb30BaTh OUOJOTMYECKUE 3HAHUS ISl BBISBICHUS MPOOJIEM M UX PEIICHUS B
KU3HECHHBIX U YUYEOHBIX CUTYAIUSAX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICHCTBUSAX M TMOCTYNKaX MO OTHOIICHHIO K >XHUBOM MPHUPOAEL, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEILHO  OCYIIECTBIISITh MMO3HABATEIbHYIO JESATCIBHOCTb, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30oBaTEIbHON

ACATCIbHOCTHU WU )KU3HCHHBIX CUTYyallUAX;
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CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIHICHUS NPOOJIEMbl C YYETOM HMMEIOMIMXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKH Y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX IPEANOUYTEHU;

JIeNaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO MIMPOKON SPYIUIUU B Pa3HBIX
00JacTsAX 3HAHWM, OCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KyJIbTYPHBIH
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBBIKAMH IO3HABATEIbHOW pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA W MBICIUTEIBHBIX IPOLIECCOB, WX pE3yJbTaTOB U OCHOBAHWI,
UCIIOJIb30BaTh TNPUEMBI pedieKCHH I OLEHKH CUTYyallud, BBIOOpa BEpPHOTO
peLIeHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;
IPUHUMATh MOTHUBbl M AapryMEHTBhl JpPyIMX I[PHU aHAIU3E PE3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE Ce0sl M APYTrHUX:

MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U TOCTOMHCTBA;

[IPUHUMATh MOTHBBI M AapTryMEHTBhl JPYIMX IIPH aHAIU3€ pPe3yJIbTaTOB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OMIMOKH;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MHUP C O3ULUU APYTOr0 YEIOBEKA.
HNPEAMETHBIE PE3YJIbTATHI

[IpeametrHbie pe3ynbTathl ocBoeHUs nporpammbl COO mo 6uosioruu Ha 6a30BOM
YpPOBHE BKJIIOYAIOT creuuduueckue g ydyeOHoro npeamera «buonorusy»

Hay4HbI€ 3HAHUS, YMEHUSI U CIIOCOOBI JEUCTBUI MO OCBOCHUIO, UHTEPIIPETALINU U
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npeoOpa30BaHUIO 3HAHWM, BUIBI JACSITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMS U
MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CUTyalUsX, & TAKKE B PEalbHbBIX
KU3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme npenMeTHble
PE3yJIbTAaThl IPEICTABIEHBI MO r0JIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaTbl OCBOEHHUS ydeOHOro mnpeamera «buonorus» e 10
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAaHUI O MeCT€ M POJU OHOJIOTMM B CHUCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUUCKHUX U
3apyOeKHBbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJI pelIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE PacKphIBaTh COAEpKaHWE OMOJOTMYECKUX TEPMUHOB U TOHSITHUH: KU3HB,
KJIETKa, OpraHus3M, Meraboin3Mm (0OOMEH BEUIECTB M NPEBpAIllEHUE DHEPruu),
romMeoctad (CaMmMOperyJisiusi), YpPOBHEBash OpraHU3alMs JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE  U3jJararb  OMOJOTHYEeCKHEe Teopuu  (KJIETOuHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHAs JIOTMa MOJIEKYJsApHOW Ouonorun), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHnus (0 IeHTpax MHOT0OOpasus 1
MPOUCXOXKACHUS KyIbTypHBIX pacteHuid H. M. BaBuiioBa), onpenensiTe rpaHULIbI
UX OIPUMEHHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BIAJeTh METOJAaMU HAy4YHOTO IO3HAaHUS B OHOJOTMU: HAOJIOJEHUE U
ONMCAHME JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpPraHu3alus U IMPOBEACHUE
OMOJIOrMYECKOTO  IKCHEPUMEHTAa,  BBIJBWKEHHE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMU BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX
pE3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATHHA, TEOPUN M 3aKOHOB, YMEHHE
JienaTh BEIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH BHPYCOB, KJIETOK IPOKApUOT M
9YKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOEHHOCTH

MPOIIECCOB: OOMEHa BEIIECTB W IMPEBpAIlCHUS dHEPTUH B KJIeTKe, (POTOCHHTE3a,
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IJIACTHYECKOT0 W SHEPreTHYecKoro oOMEHa, XEeMOCHHTE3a, MHTO03a, Meilo3a,
OIUIOJOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIBLHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE TNPUMEHATHh T[OJIyYCHHbIC 3HAHUS IS OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJIICHUM, U1l NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJpl0 obecnieyeHus O€30MacHOCTH CBOEro 3/0pPOBbS U 30POBbS
OKPY>KaIOIIUX J0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
OPUPOJHON Cpeje, MOHMMaHUuE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHKESHUM
COBpPEMEHHOMN ouosoruu u OMOTEXHOJIOTUI TUISt paIMOHAIBHOTO
IPUPOIOTIOJIH30BAHHS;

yMEHHUE peliaTh dJIEMEHTapHbIC T€HETUUYECKUE 3aJlaud Ha MOHO- M JUTHOPHUIHOE
CKpEIIMBaHUE, CIEIUICHHOE HACJEeJ0BAHHUE, COCTABISATh CXEMbl MOHOTHOPHIHOIO
CKpeIIMBaHUs JUIs IPEeACKa3aHus HACJIeI0BaHUS TTPU3HAKOB Y OPTraHU3MOB;
YMEHHE BBITIOJIHATH JA0OPATOPHBIE U MPAKTUUYECKUE padOThI, COONIOAATH MIpaBuiIa
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KpPUTHYECKM  OLIEHHWBATh W  HMHTEPIOPETHPOBATH  HMHQPOPMAIHUIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJISPHbIC
MaTepHalbl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHBMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
OMONOTHYECKYI0O  HMH(POPMAIIMI0O M3  HECKOJbKMX HMCTOYHHKOB, TPaMOTHO
WCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHS ydeOHoro mnpeamera «buomorus» ¢ 11
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MECTE€ W POJU OHOJIOTMH B CHCTEME HAYYHOTO
3HAHHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMONIOTHH, (PYHKIHMOHAIBLHOU

I'paMOTHOCTH YCJIOBCKaA JJId PCIICHUS )KU3HCHHBIX 34144,
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YMEHHUE pPACKphIBaTh COACpPKAHUE OMOJIOTMYECKMX TEPMHUHOB M TOHATHM: BUJ,
MONYJISIIUS, TEHO(OHI, SBOJIOIMS, ABUXKYIIHE CUIBI ((aKTOpbl) HSBOJIOINH,
MPUCHIOCOOJIEHHOCTh OPraHW3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PAKTOPBHI,
DKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTHI, PEAYLEHThbl, I1EeNU MHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE u3jlaraTh OuoJiorMueckue Teopuu (dBomtouuoHHas teopust Y. [lapBuHa,
CUHTETHYECKasi TEOpHUsl SBOJIOLMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJbIILIEBOTO
cxoactea K. M. bapa, uepeioBanus riaBHbIX HAlIPaBJICHUN U ITyTEW 3BOJIIOLUN A.
H. CesepuioBa, yuenus o 6uocepe B. 1. BepHanckoro), onpenensiTe rpaHULIBl UX
MPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

yMEHHE BIAJETh METOJaMU HAy4YHOrO IMO3HAaHMS B OMOJOTHMU: HaOIIOJIEHHE U
OMMCAHKUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyeMbIMA BEIMYUHAMHU, OOBSCHEHHUE IMOITYYCHHBIX
pPE3YyABTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUWA, TEOPHIl M 3aKOHOB, YMEHUE
JienaTh BBIBOJBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCISATh CYIIECTBEHHBIE MTPU3HAKU CTPOCHHS OMOJIOTMYECKUX 00BEKTOB:
BUJIOB, MOMYJISAINNA, TIPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OUOTEOIIEHO30B U
HPKOCUCTEM, OCOOCHHOCTH  TMPOIIECCOB:  HACJIECACTBEHHOW  HM3MEHYUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BHI000pa30BaHUsSA, IPHUCIIOCOOJICHHOCTH OPTraHU3MOB,
JIEHUCTBUS DKOJOTHYECKUX (PAKTOPOB HA OPTaHM3MBbI, IEPEHOCA BEIIECTB M MOTOKA
SHEPIUM B HKOCUCTEMAX, AHTPONOTE€HHBIX HW3MEHEHUH B SKOCHCTEMAax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHYECKHUX IIUKIOB B Onocdepe;
YMEHUE TPUMEHATH TIOJYyYEHHBIE 3HAHUS [JIs1 OOBSICHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBIICHUM, ISl NIPUHATUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LeJbl0 o0ecredeHuss Oe30MacHOCTH CBOETrO 370POBbSl M 310POBbS
OKPYXAIOIIUX JII0AEH, COOMI0IEHUSI HOPM I'PAMOTHOTI'O ITOBEJICHUS B OKPY KAIOIIEH
NPUPOAHON Cpenle, MOHMMAaHUE HEOOXOAWMOCTH MCIOJIB30BAHMS JIOCTHXKEHUM

COBPEMEHHOM OMOJIOTUU ISl PAIIMOHATBHOTO MPUPOIOIIOIb30BAHUS;
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YMCEHUE pellaTb J3JICMCHTAPHBIC OMOJIOTHYECKHUE 3agadyu, COCTaBIIITb CXCMbI

MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMax (e MUTaHus);

YMEHHUE BBINNOIHATH JJA0OPATOPHBIE U MPAKTUYECKUE pabOThl, COONIOAATh MpaBuia

npu pabote ¢ yueOHbIM U JTA0OPATOPHBIM 000PYAOBAHUEM;

yMEHUE

OMOJIOTUYECKOTO

KPpUTUYCCKHU

COZIepKaHuS,

OLICHUBATH

UHTEPIPETUPOBATH

BKIIIOYAIOMYIO IICCBAOHAYYHBIC

uH(pOpMaIHIO

3HaHUsA U3

Pa3JIMIHBIX UCTOYHUKOB (CpeI[CTBa MacCOBOM I/IH(I)OpMaHI/II/I, HAaYYHO-TIOIMYJIAPHBIC

MaTepHallbl),

paccMaTprUBaATH

r1o0aJIbHbBIE

O9KOJOTNYCCKHC

poOIeMbI

COBPCMCHHOCTH, q)OpMI/IpOBaTB I10 OTHOIICHHUIO K HUM CO6CTBCHHyIO IIO3ULIHIO,

yMEHHUE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUs, 0000IIas

OMOJIOTUYECKYIO

uHbopMaIMIiO U3

HCECKOJIbBKUX

HCII0JIb30BaTh IMTOHSITUMHBIN ariIapar ouonoruum.

TEMATHYECKOE INTAHUPOBAHUE

HNCTOYHHKOB, I'paMOTHO

10 KJIACC
KoauuecTBo yacon
No | HammeHoBaHHe 35
/| paszenos u Tem Koutpoas | IpakTHuec : ge::op‘;m;“e (Hlélfl)le’:Bb;e)
n | mporpaMmer Bcero | Hble KHe pa3oBaTejibHbIEe pecypchbl
padoThI padoThbI
1 buonorus kak 2 05 bubnmoreka
HayKa ' ITOK https://m.edsoo.ru/7f41c292
2 ’KuBble cCUCTEMBI U 1 bubnmoreka
HX OpraHu3anus ITOK https://m.edsoo.ru/7f41c292
XuMU4YeCcKui
3 COCTaB M CTPOCHHE 8 1 bubmorexa
p IIOK https://m.edsoo.ru/7f41c292
KJICTKH
4 KusznenesrenpHOC 5 bubnuoreka
Th KICTKH LIOK https://m.edsoo.ru/7f41c292
PaszmHoOXeHUE 1
g5 | MHAMBHYyaTbHOE 5 1 bubnuoreka
pa3BUTHE [IOK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
HacnencrBeHHoCcTh
6 1 U3MEHYHBOCTh 8 15 bubsmorexa
3Me ¢ ' IIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
Cenexnust
7 OpraHU3MOB. 3 bubnuoreka
OcCHOBBI LTOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
8 | Pe3epBHOe Bpems 1 bubmorexa
LIOK https://m.edsoo.ru/7f41c292
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OBIIEE
KOJIMYECTBO
YACOB I10 34 2 4
[TPOTPAMME
11 KJIACC
Haumenosanue Koantectso wacos duexkTpoHHble (¢ poBbIE)
Ne m/m pa3acjioB U1 TeM KOHTp. HpaKTI/I
EpOTpaMMEL Beero pagoTLt | padorr o0pa3oBaTe/ibHbIE pecypchl
1 DBOJIIOIIMOHHASI 9 1 bubnnoreka
onosorus ITOK https://m.edsoo.ru/7f41cc74
Bo3HnukHosenue u
2 a3BUTHE XU3HU Ha 9 0.5 bubmaorexa
p ' IIOK https://m.edsoo.ru/7f41cc74
3emite
3 Opranusmel u 5 1 bubnuoteka
OKpYIKaroIas cpesa ITOK https://m.edsoo.ru/7f4lcc74
4 CoobmecTsa n 9 bubnnorexa
KOJIOTHHCECKHC IIOK https://m.edsoo.ru/7f41cc74
CUCTEMEI
5 PesepBHOE Bpemsa 2 BrbmroTeka
P p ITOK https://m.edsoo.ru/7f41lcc74
OBILIEE KOJIMYECTBO 34 5 25
YACOB I10 [TIPOTPAMME '

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE OBLUEOBPA30BATEJ/IbHOE YYPEXXAEHUE "CPEAHAA

OBLLEOGPA30BATEJIbHAS LLIKOJIA N2 8 BOJIXXCKOIO PAAOHATT.
CAPATOBA", TywwuHckas TaTbsHa BacunbeBHa, [mpekTop
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