MHHHCTEPCTBO NPOCBEWEHHA POCCHACKOH GEAEPALLW
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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJOTUHM TEOPETUUYECKYID OCHOBY s
OTIpENIeICHNUS] TOAXO0A0B K (OPMUPOBAHUIO COJEpKaHHMS Y4eOHOTO TpenMeTa
«buonorus» cocraBuwnM: KoHuentryaiabHele nonoxeHus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IICJICH, COJCp)KaHUS, pe3yJbTaTOB OOY4YCHUS W
TpeOOBaHMIA K YPOBHIO TTOJITOTOBKHU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIUX IENSIX H
NPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHETrO
obmero o6pazoBanus B Poccuiickoii denepammu, a TakkKe IOJOXKEHHUS O
cnenupuke OMOIOrHH, €€ 3HAYCHUH B TTO3HAHUU JKMBOU NIPHUPOABI U 00ECTieueHun
CYIIIECTBOBAHMS YeJIOBEYECKOTo o0OmiecTBa. COTjlacHO HA3BaHHBIM TIOJIOKCHUSIM,
ompeeneHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MPEJACTaBICHHUE O Lelax, 00 oOmein
CTpaTerud OOydYeHHWs, BOCIHUTAHWS W PAa3BUTUSA OOYYAIOIIMXCS CpPEJICTBAMH
yugeOHOoTO TipeameTa «buomorws», ompenenseT 00s3aTeIbHOE TMPEIMETHOES
colepKaHUe, €ro CTIPYKTypy, pachpeleiieHue Io pasjeinam U TeMaw,
PEKOMEHAYEMYIO TMOCIIEI0BATEIbHOCTh M3YYEHUsI YUeOHOTO MaTepuaia ¢ yuéToM
MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTMKKA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIIXCA.

B nmporpaMmme 10 OHOJIOTMM TakXke YYMTBIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TIPEIMETHBIM pPE3yJIbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEILHOMN
NeSATEIbHOCTH/YYEOHBIX JCHCTBUN OO0YYalOIUXCS IO OCBOCHHUIO COJEpP>KaHUS
OMOJIOTHYECKOT0 00pa30BaHUSI.

B mporpamme mo 6mosorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peai30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B HW3Y4YEHUW OWojoruu, Ojarojaps 4emy B HeEl
POCMATPUBACTCSl HAMPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
GbOpMHpOBAaHNEM  €CTECTBCHHO-HAYYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHHS, TPEJACTABICHUNA O 3[I0POBOM
oOpase >XM3HM M OEpEeKHBIM OTHOIICHHUEM K OKpYXKalollehd MPUPOIHOM cpene.
[TosToMy Hapsmy ¢ U3ydyeHHEM OOICOMOIOTHYECKUX TEOPHH, a TaKkKe 3HAHUU O
CTPOCHHUH >KUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJIOTHH yAEJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
TIOJIYYCHHBIX 3HAHUI B TTOBCEAHCBHOM U3HM JJIS PEIICHUS TIPHUKIAIHBIX 33]1a4, B
TOM 4HcClie: NpO(QUIAKTUKN HACJIEICTBEHHBIX 3a00J€BaHUN YENOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1EJ1€CO00pa3HOr0 TOBENICHUS B OKPYXKAIOIIEH MPUPOTHON cpeje, aHamu3a
BIIMSIHUS XO3SHUCTBEHHOM JESATEILHOCTH YEJIOBEKAa HA COCTOSIHUE IPUPOJHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K TIPUKJIATHON HAIIPABICHHOCTH
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ydaeOHOro npeaMera «bHOJOTHS MPOJAMKTOBAHO HEOOXOIUMOCTHIO 0OCCIICUSHHUS
YCIIOBUM IS PEIICHUs] OJHON U3 aKTyalbHBIX 3a7]a4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpeamnonaraeT ¢GOpMHpOBaHHWE y  OOydYaroIIMXcs
CIIOCOOHOCTH QIallTUPOBATHCA K W3MEHCHHSIM JIUHAMHUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHEro oOImero oO0pa3oBaHHUS 3aHUMAET BAXKHOE
Mecto. OHa obecrnieunBaeT (OpMHUPOBAHUE Y OOYYAIOUIUXCS MPEICTABICHUN O
HAyYHOW KapTHHE MHpa, paciiupsieT u 0000IIaeT 3HAHUS O KMUBOU MpUpPOJE, €€
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMd U DBOJIOLMH, CO3MAET
yCIIOBUS  JIJIsi:  TO3HAHWMSI  3aKOHOB  KUBOW  TPHUPOABI,  (HOPMHUPOBAHUS
(yHKIMOHANBHOW T'PaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HH, IKOJOTHIECKOTO MBITIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K JKHBOU TIPUPOJIC
Y YEJIOBEKY.

Bonbioe 3HaueHHEe OMOIOTHS UMEET TaK)Ke VIS PEIICHUS BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMX  3a7ad  CcpexHero  oOmero  oOpa3oBaHMs,  COIMATA3AIUN
oOyuaroruxcsi. M3zydenue 6monoruu odecrednBaeT ycioBus st (GOPMUPOBAHUS
WUHTCIUICKTYadbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPHI, CIIOCOOCTBYET HMHTETPAIHM OWOJOTHYECCKUX 3HAHUH C
MIPEACTABJIICHUSIMHU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUHU
u reorpaduu. HasBaHHBIE MONOXKEHHUS O MpEAHA3HAUYCHWU YYEOHOTO Mpeamera
«buonorus» CcOCTaBWIM OCHOBY JMJIsi OMpEACNCHUs TOIXOAOB K OTOOpy u
CTPYKTYPUPOBAHHUIO €r0 COJACp)KaHUS, TMPEACTABICHHOTO B TMPOrpaMMme IO
OMOJIOTHUH.

Ot60p conepxanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyIbTypocOoOOpa3HOTO TMOAXOAa, B COOTBETCTBHH C
KOTOPBIM OO0yYaroImuecs: JOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopmupoBaHus 0OIIEH KyJIbTYpbl, OINPEICSAIONINE aJeKBaTHOE IIOBEJCHUE
YelloBeKa B OKpY)KaoIeld MPUPOTHON cpelie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HA M TPAKTUYECKOU aesTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHHM
3aHUMAIOT DJIEMEHTHI COJIEPKaHUsI, KOTOPhIE CITy>KaT OCHOBOU Uisi (hOPMHUPOBAHUS
NPEICTaBICHU O COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOW KapTHUHE MHUpa W
[ICHHOCTHBIX  OPHEHTANMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3AIUH
OHMOIOTHYECKOro 00pa3oBaHMsL.

CTpyKTypHUpOBaHUE COJACpXKaHUSA YYCOHOrO0 MaTepuaja B TPOrpaMMe II0
OMOJIOTUM OCYIIECTBJIICHO ¢ YYETOM TPUOPHTETHOTO 3HAYCHHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX JKMBOW MPUPOJIBI, O €€ YPOBHEBOWM OpraHU3AIUU U
ABOJTIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus
BBIJICJICHBI CIIEYIONINE CoAep KaTeabHble TMHUM: «buomorus kak Hayka. MeToib
HAay4YHOTO TO3HaHUs», «KieTka kak Ouosiormueckas cucrema», «OpraHusM Kak
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Oouonoruyeckast cuctema», «CucreMa M MHOTOOOpaswe OpraHU4YeCKOTO MHpay,
«IBOJIIOLMS KUBOU MIPUPOIB», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTIY.

Leny usyuenus yueObHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJAJICHHE OOyYAOMUMHCS 3HAHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX JEHUCTBUM B OTHOUIEHMH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikenue 1enu u3ydeHus: ydyeoHoro mpenmera «buosorus» Ha 6a30BoM
ypOBHE 00€CIeUrnBaeTCs PEHICHUEM CIIETYIONTUX 3a7a4:

OCBOCHHE OO0YyYaIOIMMUCS CHCTEMbl 3HAHUM O OHOJIOTMYECKHX TEOPHSIX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUilax, CIYXKaluX OCHOBOM
Uit OPMHUPOBAHUS TIPEICTABICHUNH O ©CTECTBCHHO-HAYYHOW KapTHHE MHpaA, O
METO/IaX HAyYHOT'O MO3HAHHUA, CTPOCHUH, MHOTOOOPAa3UU U OCOOCHHOCTSIX MKUBBIX
CHUCTEM Pa3HOTO YPOBHsI OpraHU3aIluH, BBIIAIOIINXCS OTKPHITHUSAX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YaIOIMIUXCS TO3HABATENbHBIX, WHTEUICKTYaJbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOIlECCe aHallh3a JAHHBIX O MyTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJBIIOB, WICH M TMOIXO0B K W3YUYCHUIO KUBBIX CHCTEM
pPa3HOro YpOBHSI OpraHu3alliy;

CTaHOBJICHME Yy oOOydarommxcss oOmel KyJabTypbl, (GYHKIHOHATBHOU
rPaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHUpa KUBOW MPUPOJABl HA OCHOBAHWM 3HAHWI M OIbITA, MOJIYYEHHBIX MpPH
W3Yy4YeHUH OUOJIOTHH;

dbopmupoBaHre y OOydYalOIMUXCSd YMEHHUHW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKON JMEATEIILHOCTH YEJOBEKa, DPAa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM YKHUBOU
PUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIIOICHUS S TUUECKUX
HOPM TP TPOBEJICHUN OMOJIOTUYECKHUX MUCCIIET0BAHMI;

OCO3HaHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JJIS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpPHI, 1711 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOM JKU3HU IS
OLIEHKH IIOCJIEICTBUM CBOEU AECATEIBHOCTH 110 OTHOLIEHUIO K OKPYXKAIOIIEN cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanmsi «buonorus», nuzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS O0S3aTENIbHBIM Y4YEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAYYHBIE TPEMETHI».
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Jliist u3yuenust Onoioruu Ha 6a30BOM YPOBHE CPETHEr0 00IIero oOpa3oBaHus
otBoauTCs 68 yacoB: B 10 kmacce — 34 ygaca (1 gac B Hegeno), B 11 kimacce — 34
yaca (1 gac B Hezernto).
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COILEPKXAHUE OBYYEHUASA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECKUMU H
JIPYTUMHU €CTeCTBEHHBIMU HayKamH, (uiocoduei, 3STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

Metobl TO3HAHUS KUBOUW TPUPOIbI (HAOTIOICHHE, SKCIIEPUMEHT, ONTMCAHUE,
U3MepeHue, Kiaccuukanus, MOJEIUpPOBaHUEe, CTaTUCTUYeCKas o0padoTka
JTAHHBIX ).

JemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konsuos, /[x. Yorcon u ®@. Kpuk.

TaOnuier 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOKW MPHUPOIBI.

JlabopaTopHble U MpaKTUHYEeCKHE PadOThI:

[Ipaktruueckass padora Ne 1. «Mcrnosb30BaHME pa3IMYHBIX METOJOB MpPH
U3YYEHUH OUOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U MX OPTraHU3AIUA.

Xusbie cucremsl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: Ouonoruu. Otinnuue
KUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPO/IBI.

CaoiicTBa 6MocHCTEM U MX pazHooOpasue. YPOBHU OpraHU3AIMKA OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTAaHU3MEHHBIM, MOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT ), OnochepHbIH.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY, «YPOBHU OpraHU3aldd
YKABOM IIPUPOABI».

Oo6opynoBanue: moaenb Mmojekynsl JITHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHNE KJIETKH.

XUMUYECKUI COCTaB KJIETKU. XUMHUYECKHE DJIEMEHTHI: MaKpOAJIEMEHTHI,
MHUKpPO3JIeMeHThl. Bosla 1 MUHEpaJIbHBIC BEIIECTRA.

OyHKIMM BOABI W MHUHEPAIbHBIX BemlecTB B KieTke. llomnmepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OG€nKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnunmble ¥ 3aMEHHMbIE AMUHOKUCIIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUUYECKHE CBOWCTBa OenkoB. buomornueckue
(GyHKUIMU OENKOB.
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depmeHTHl — Oumosiormdyeckue Kartaiamsatopel. CtpoeHue (depmeHTa:
aKTUBHBIA TIEHTp, cyOcTpartHas creuuduunocts. Kodepmentsl. Butamunsbl.
OTinuns GepMEHTOB OT HEOPTAHUYECKUX KaTaJIU3aTOPOB.

VYrineBogael:  MoOHOcaxapuabl (TJIFOKO3a, pubo3a W JAe30KCHpr003a),
nucaxapuibpl  (caxapo3a, JakTo3a) M MoJucaxapuibl (Kpaxmani, TJIMKOTEH,
1eJI0I103a). buonornueckue GyHKIMH YTIIEBOOB.

Jlumuasl:  Tpurnunepuasl, Gochonunuabl, crepounbl. ['mapoduabHO-
rupodoOHbIe  cBoiicTBa. buonormdeckue ¢yHkimu JunuaoB.  CpaBHEHHE
yTJI€BOJOB, OEIKOB U JIMIHJIOB KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie xwucnorsl: JHK wu PHK. Hyxneotnnsr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue n pynkiuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKmmm.

[utonorus — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOICUCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MeTOIbl U3yUYeHHUsI KIETKH.

Knerka kak menoctHas »xuBas cuctema. OOmmMe TMNpPU3HAKU KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a OelKa.

Tunel KJIETOK: »yKapHOTHYECKas M MpokapuoTudeckas. (OcoOeHHOCTH
CTpOCHHsI MpoKapuoTHueckoil kietku. Kierouynas crenka Oaktepuit. CTpoeHue
JYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMYMUS PACTUTEIIBHOM, KUBOTHOM H
IrpUOHON KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MITMKOKAJIUKC, UX
dbynkiuu. [Tnazmatuyueckas memOpana, e€ cBoiictBa u pyukuuu. [luronnazma u eé
opranounbl. OpHomemOpannbie opraHouasl kietku: OIIC, ammapar [Nonbmxw,
au30coMbl. [loryaBTOHOMHBIE OpPraHoWAbl KIETKH: MHUTOXOHAPWUH, IJIACTHJIBI.
[IpoucxoxaeHnne MHUTOXOHApUKA H T1actud. Bunel mnactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOJU, PECHUYKH,
KryTUKH. OyHKIUHA OPraHOUIOB KJIETKH. BritoueHus.

Snpo — perynsaTopHblid 1eHTp kieTku. CTpoeHue aapa: siaepHas o0oJiouka,
KapuoIuiazMa, XpOMaTHH, IPbIIIKO. XPOMOCOMBI.

TpaHCOPT BELIECTB B KIIETKE.

JleMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammel:  «PacnipeneneHue XMMHUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOIE.

Tabmunsl u cxembl: «Ilepuonnyeckas Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIIbl BOJbI», «buocunres 6enka», « CTpoeHre MOJIEKYIIbI OeNKay,
«Ctpoenne pepmentay, «Hykinennossie kucnotsl. JJHK», «CTpoeHre MOJEKyIbI
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AT®», «CtpoeHne 3yKapHOTHUUECKON KIETKN», « CTPOCHUE MKUBOTHOM KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHuEe MPOKAPUOTHUECKON KIIETKUY,
«CtpoeHue szipa KIETKN», «YTIEeBOAbDY, «JIUmuab».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE IS IPOBEICHUS
HaOJIOJICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpEnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHbie U MpaKTHYEeCKHE PadOThI:

JlaGoparopHass pabora Ne 1. «M3ydyeHue KaTanUTHYECKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UJTU KaTajasbl)y.

Jlabopatopuass padora No 2. «M3ydeHuwe CTpOEHMsI KIETOK pPacTeHHIA,
KUBOTHBIX M OaKTEepUi MOJ MUKPOCKOINOM Ha TOTOBBIX MUKpOIpenaparax M Hux
OTIMCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelecTB, WK MeTa0o0JIu3M. ACCUMIIISINS (TUIACTUYECKUA OOMEH) 1
JTUCCUMUJISIUS (SHEPTeTUYECKHii OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Pojb 3aKOHOB COXpaHEHHsS BEHIECTB M JHEPIHMH B IOHWMAaHUU
MeTabou3Ma.

Tuner oOMeHa BerecTB: aBTOTPo(HBINA U TeTepoTpodHbId. Poib GepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®otocunte3. CperoBas W TeMHOBasg (a3bl ¢otocuHTe3a. Peakuuu
dboTocunTeza. IPppekTUBHOCTh PoTOCHHTE3a. 3HaUeHUE (HOTOCHUHTE3A JJIS JKU3HU
Ha 3emuie. BiusiHue ycnoBuii cpeipl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIne OakTepuu. 3HaUeHHEe XEMOCHUHTEe3a JUIs
KU3HH Ha 3emie.

DHepreTudecknii oOMeH B KJeTKe. PaciierniieHue BemecTB, BBIICICHUE U
AKKyMYJIUPOBaHUE »JHEPruu B KIETKE. OTalbl HHEPreTHUYECKOro OOMEHa.
I'mukonu3. bpoxkenne u ero Buiabl. KucnopogHoe okucieHHe, WIM KIETOYHOE
JbIXaHUE. OkucnuTenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPIreTUIECKOro OOMEHa.

Peakiuu wmatpuuHoro cunre3a. [enermueckas wunHdopmanus u JIHK.
Peanmuzanms renetmdeckoil mHpopMmanmu B KiIeTKe. ['€HETHYECKHUH KOM U €ro
cBoiictBa. Tpanckpunuus — matpuunslii cunte3 PHK. Tpancnsuus — Ouocunres
Oenka. Ortanbl TpaHcisuuu. KoaupoBanue amuHOKUCIOT. Posb pubocom B
OuocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. Uctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHUS ¥ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHui, KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHnonedunurta yenosexka (BUY) — Bo3Oyaurens CITN/a.
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OOpatHast ~ TpaHCKpUIIIIMsA, peBepTaza W uHTerpaza. Ilpodunaktuka
pactpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuier 1 cxembl: «Tumbl mutanusy, «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xiopormiact»y, «Potocuntes», «Crpoenue JJHK»,
«Ctpoenue U pyHKIMOHUPOBAHHUE reHay, «CuHTe3 Oenkay, « eHeTuUeCKu Kooy,
«Bupyco», «bakrepunodarn», «Ctpoenue u >xuzHeHHbd 1uki Bupyca CIIN/a,
Oakrepuodaray, «Pemmukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenne JIHK u tpanckpuniysy,
«buocunres 6enka», « CTpoeHue KIeTKu», MoJienb cTpykTypsl JJHK.

Tema 5. Pa3MHOXkeHUE M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM LUKI KiIeTku. MHTepdaza u MUTO3.
[Iponecchl, mpotekatone B uHTepdasze. Perukaius — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHUOTHIL.
JIMTion eI W TaIlUIOWIHBIM ~ XPOMOCOMHBIE  HaOOpbl.  XPOMAaTHJBI.
[{utonornuyeckue OCHOBBI PA3MHOKEHHS W  MHIAUBHUIYAJbHOIO  Pa3BUTHS
OPTraHU3MOB.

Henenue kinetku — muto3. Cranuu muto3a. [Iponecchl, mpoucxoasume Ha
Pa3HBIX CTAIUAX MUTO3a. BUONOTrMYECKUil CMBICT MUTO3a.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOKEHHSI OPTAaHU3MOB: Oecrosioe U moJjioBoe. Buasl 6ecronioro
Pa3sMHOXEHUSA: JICJICHUE HAJABOE, II0YKOBAaHUE OJHO- W MHOI'OKJICTOYHBIX,
cropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYECHUE IS CEJICKIINU.

[TooBOE pa3MHOXKEHHE, €TO OTINYUS OT OECIIOIOTO.

Meito3. Cranuu wmeiio3a. IIporeccel, mpoucxoasuMe Ha CTaausx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbici U
3HAYCHHE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUSI TOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TameT (CrmepMaro3oujl, SMIEeKJIeTKa) — CIEepPMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M CHepMaTo30ui0B. OILI0I0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(omOpuorenes). Jtanbl YMOPUOHATBHOTO PA3BUTHSI y MO3BOHOYHBIX YKUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHes. IloctamOpuoHanibHOE pa3BUTHE. THIIBI
NOCTAMOPUOHANILHOTO PAa3BUTHA: TMPsIMOE, HempsiMoe (JMYuHO4YHOe). BrusHue
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Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOECHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuiel u cxeMbl: «®DOpMBI Pa3MHOXKEHUSI OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkneTku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounwiii nukim», «Pemmukanus JTHK», «Mwuto3y,
«Menosy, «IIpsmoe u HenpsiMOe pa3BUTHEY, «l'amMeToreHe3 y MIEKONUTAIIIUX U
4eJ0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaTh «CnepmaTo30u bl
MJIEKOIMUTAIOLIEr0», «SHIeKIeTka MiIeKonuTaronero», «Kapuokunes B kierkax
KOpEIlIKa JyKa», MarHUTHas MOJEIb-aliuInKaus «JleaeHne KiIeTKku», MOIEb
JIHK, monenb MeTadha3HON XPOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

JlabopatopHasi padota Ne 3. «HaOmtomenue muTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOINpEenapaTaxy.

JlaboparopHass pabora Ne 4. «/3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX .

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKA. Posb nuTosiorun
U OMOpPHOJIOTMM B CTAHOBIIGHWU TEHETHKU. BKiam poccHHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeTonbl TEeHETUKH (THOPUI0IOTHUYECKHM,
[IUTOTEHETUYECKUH, MOJEKYISIpHO-TeHEeTUUYeCKUii). (OCHOBHBIE T'€HETUYECKHUE
NOoHATUA. [ 'eHeTHYeCKasi CHMBOJIMKA, UCTOJIb3YEMAs B CXEMaX CKPEIIMBAHUMU.

3aKOHOMEPHOCTH HACTIEIOBAHUA MPU3HAKOB, YCTAaHOBJIEHHBIE ['. MeHnaenem.
MoHorubpuiHoe CKpellMBaHue. 3aKOH €IMHO-00pa3us THOPHUJIOB IEPBOTO
nokosjeHusa. [IpaBuino AOMUHUpOBaHUA. 3aKOH pacUICIUICHUSI TPU3HAKOB.
['mnioresa yuctotsl ramer. [loHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JHuruOpuaHoe  CKpeniuBaHuWe. 3aKOH  HE3aBUCMMOIO  Haclel0OBaHUs
npu3HakoB.  lluToreHeTueckMe  OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUMBAHMS.
Ananusupymoouiee ckpemmBaaue. Mcnonp30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
JUISL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CueruieHHOE  HacienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEIOBAaHUIO TeHOB. Hapyllienue clerieHuss TeHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEICTBEHHOCTH. | €HETUUECKHE KapTHI.
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I'enetuka mosia. XpoMOCOMHOE OMNpeAesICHUE Moyia. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['omMoramerHele W TeTEeporameTrHbie oOpraHu3Mbl. Hacnenosanue
IIPU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI H3MEHYMBOCTHU: HEHACIEACTBEHHAS M HACIICICTBCHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHON U3MEHUUBOCTH. BapuaimoHHbIi psig 1 BaprallmoHHas KpUBasl.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE MU KAYECTBEHHbBIC MPU3HAKA U UX
HOpMa peakiun. CBolicTBa MOAM(PUKAITMOHHON N3MEHIMBOCTH.

HacnenctBenHasi, wiM TeHOTHIMYECKas, W3MEHUYMBOCTh. KoMOmHaTHBHas
U3MEHYMBOCTh. Melio3 ¥ TOJIOBOM TpollecC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTU. MyTallMoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHEIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa 1 IpuunHbI MyTaIuii. MyTareHHnbie (paKTOpHI.
3aKOH rOMOJIOTHYECKUX PSA0B B HacaeACTBeHHOW n3MeHunBocty H. M. BaBumnosa.

BuesnepHnas HaclIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka uyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbI T€HETHKHU
YyeJIOBEKa: reHeaJIOTHYECKUM, OJTM3HEIOBBIN, IIUTOTCHETHYECKI, OMOXUMHYCCKHM,
MOJIEKYISIPHO-T€HETHUECKU . CoBpeMeHHOE OmpeeIeHUE reHOTHIIA!
MMOJIJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[II1P-anamm3a. HacmencTtBeHnnle 3a00JIcBaHUS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MpPEApaclosiOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comarnueckue W TreHepaTuBHble MyTauuv. CTBOJOBBIE KIETKHU. [IpUHIUIIBI
3I0pOBOT0 00pa3a *KU3HU, TUArHOCTUKHU, TPOPHUIAKTUKY U JICYCHUS TEHETUIECKUX
Oone3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOM
T€HETHKH B MIPEJOTBPAIICHUH U JICUCHUU TeHETHYSCKHUX 3a00JIeBaHUI YeIOBEKa.

JdemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuiet  u cxeMbl:  «MOHOTHMOpHUJIHOE  CKpElIMBaHHME W €ro
UTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIJICHUS M €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tramer», «JlurubpumHoe  CKpenmBaHUe,
«lluTonmornyeckue  OCHOBBI ~ JWTHOPUIHOTO  CKpeluBaHus»,  «Meiosy,
«B3auMonencTBue  aJuIeNbHBIX TE€HOBY», «l'eHeTHdeckue KapTel pPaCTEHHH,
KUBOTHBIX U 4eJIOBEKa», «l'eHeThKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMUS,
CLUEIUICHHOTO C mnoJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY», «MoaudukaimonHas W3MEHYMBOCTHY», «HacnemnoBanue pesyc-
dakropay, «I'eHeTruka rpymni KpoBu», « MyTarlmoHHasI HK3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmIukanun «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Henonnoe nmomuHupoBanue», «Jurubpumnoe ckpemuBanuey, «llepekpéct
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XpOMOCOM», MHUKPOCKOI W MuKporpenapar «Jpozoduna» (HOpMa, MyTamuu
(bOpMBI KPBUTILEB U OKPACKH TeNa), repbapuit «I opox MmoceBHOW.

JlaGopaTopHblie M NpaKTHYeCKUe PadoThI:

Jlabopatopuast padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKPOIIPENIapaTax.

Jlabopartopnas pabora Ne 6. «M3ydeHue MoaupUKAIIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO psiia U BAPUALMOHHOW KPUBOW».

Jlabopatopnast pabota No 7. «AHanu3 myTaruil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPETapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME U aHAIU3 POJOCIOBHBIX
YETOBEKA.

Tema 7. Cestekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3aPOKIAEHUE CENEKIUU U JOMECTUKALUS.
Yuenne H. W. BaBuioBa 0 MEHTpaxX MNPOUCXOXKACHUS U MHOTroo0Opasus
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKIECHUS JIOMAIHUX >KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIMU. MaccoBbId U MHAUBUAYAIbHBIM OTOOPHI B
CEJIEKIMU pPACTEHH M KUMBOTHBIX. OlEHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — wWHOpuAWHT. Ywmcras nuHusA. CKpelmMBaHWE YHUCTHIX JUHUH.
I'ereposuc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otrnanéunas rtubpummzanus W e€ ycnexu. VIcKyccTBeHHBI MyTareHe3 W
MOJIYYEHUE TOJIUILUIONIOB. JIOCTHMKEHUS CENEKIMH PACTEHUW, J>KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MPOWU3BOACTBA. ['€HHAs WHXKEHEpHUA. DTambl
cozganust pexomoOuHantHoM JIHK wu TpaHcrennslx opranu3sMoB. KierouHas
nHxeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiionupoBanue BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okosiornueckue W 3Tudyeckue  npodiembl. MO  —  reHeTHueckH
MOJIU(UIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHoB.

Tabmuuer u cxembl: kKapta «lLleHTpBI TPOUCXOXKIEHUS W MHOTO00Opa3us
KYJIBTYPHBIX pacTeHuit», «[lopojbl qoManIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «Otnanéunas ruopuausanusy, «Padorsl akagemuka M. @. BanoBay,
«Ilomunnounus», «OO0beKTH OWOTEXHONOTHMY, «KileTouHbIe KYyIbTYpBl H
KJIOHUpOBaHUe», «KOHCTpyrupoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH IOA0B U KOPHEIUIOA0B AUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacteHuii, repoapuit «CenbCKOX035ICTBEHHBIE PACTCHUS.
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JlaGopaTopHblie M NpaKTUHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METONIBI U JOCTIDKEHHUS CEeJCKIIMA PACTCHHH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCHIBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1TAOOPATOPHUIO
arpOYHHUBEPCUTETA WJIM HAYYHOTO IICHTPA).

11 KITACC

Tema 1. JBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipennochulkn BO3HUKHOBEHHUSI 3BOJIOLMOHHOM TEOPHUH. IBOJIOLUHUOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusHHe 3BOJTIONUOHHON TEOPUH HA pPa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerenscTtBa 3BOMONMHU. [laneoHTONIOrMYECKHEe: MOCIEA0BATENBHOCTD
MOSIBJICHUSI BUJIOB B TMAJCOHTOJOTUYECKON JIETOMMCH, TEPeXOAHbIe (OPMBI.
buoreorpaduyeckue: cxoncTBo u paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3IUyus SMOPHOHOB pa3HBIX BHUJIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PYJIMMEHTApHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX METAa0OJUYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomononHas Teopuss Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BWDKYIIME CHIIBI 3BOJIONUM BHIOB 1o JlapBuHy (uM30bITOUHOE
Pa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpeAesIEHHAas N3MEHUYMBOCTD,
O0opb0a 3a CyllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas reopus 3Bosrouu (CTD) u e€ 0CHOBHBIE MOJIOKEHHUS.

MukposBosronus. [lomynsnusa kak eIMHUIA BUIA U SBOJIIOLINH.

JBrxymre cuibl ((hakTOphl) SBOIONMK BUIOB B MpHUpOe. MyTarimoOHHBIN
mpoiecc U KOMOWHATHBHAs W3MEHYHMBOCTH. [lomymsiimoHHBIE BOJHBI U Aperd
reHoB. M3os1us u Murpanusi.

EctecTBeHHBII 0TOOp — HampaBisgomuii Qakrop sBomonuu. DopMel
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB Kak pe3ynbTar »Bomouu. [Ipumeps
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMOp(0O3bl U UINO-a 1Al TALIUH.

Bun wu BugooOpazoBanue. Kpurepunm Buma. OcHOBHblE  (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTUIECKOe.

MakposBonorusi.  DPopMbl  IBOMIONUHU:  (UIIeTHYECKasA, TUBEpPreHTHas,
KOHBEpIreHTHasl, napamienbHas. HeodpaTuMoCTh 3BOJIOLMH.

[IpoucxoxeHne OT HecleUnaaIu3upOBaHHBIX NpeAakoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paAALIUS.

JdeMoHCcTpanuu:
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IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mromsep, A. H. CeBepiios.
Ta6muier 1 cxembl: «Pa3BUTHE OPraHMYECKOI0 MUpPa Ha 3emiie», «3apoIbIITu

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O6oprOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBINH 0TOOP», «MHOroobpasue copToB pacTCHUI»,
«MHorooOpasue  mopox  KUBOTHbIX»,  «llomymaumm»,  «MyranuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «aumoamantamuny», «OO0Imas aereHepaiusy,
«/IBmxymue cuibl sBoouun», «Kapra-cxema wapumpyra nyremectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpraHU3MOBY,
«"eorpaduueckoe BUI000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3UYHBIMU TUIIAMHU OKPACKH,
Ha0Op IJIONOB U CEeMsiH, KoJuieKuus «[IpuMephl 3alUTHBIX TPUCIOCOOJICHUN Yy
AKUBOTHBIX», MOJieNib «OCHOBHBIE HAIPABJICHHS SBOJIOLUNY», 00bEMHAS MOJENb
«CTpoeHue ToJIOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuiekius «@DOpMbl COXpaHHOCTU
UCKOMAEMBIX JKUBOTHBIX W pacTeHUi», Mojaenb ammnukanusa «llepekpéct
XpOMOCOM», BIaXHble TmpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKA», MUKpompernapaT «Jlpo3odmia» (Hopma, myTtanuu GOpMBI KPBUIBEB H
OKpPAacKH Tena).

JlabopaTopHble U MpaKTHYEeCKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGHOIOTHYECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHU3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHA HA 3eMJie.

JloHay4yHbIE TPEACTaBICHUS O 3apOXICHUM >KU3HU. HayuHbie rumoressl
BO3HUMKHOBEHHUSI KU3HM Ha 3emje: aOuoreHe3 W IMaHCHepMUsi. XHUMHUYECKas
ABOJIONMS. AOMOTEHHBIA CHHTE3 OpPraHWYeCKUX BEIICCTB U3 HEOPTaHUYECKHUX.
DKCIEpUMEHTAIIBHOE TTOATBEPKACHUE XUMHUUECKOM 3BOJIOIMU. HavanbHble 3Tamsbl
ouonornyeckoi sBomoruu. ['unoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM M WX HBOJIOLHS.
dopMHUpPOBaHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojaMm. Karapxei. Apxelickas u
nporepo3oiickas dpbl. [lameosoiickas spa u €€ mepuUoabl: KEMOPHUICKHIM,
OPAOBUKCKHUH, CUITYPUNCKUN, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3o030iickas 3pa u €€ nepuoabl: TPUACOBBINA, FOPCKUI, MEJIOBOM.

KaiiHo3oMickass »pa u €€ mepuoiabl: IAJEOrCHOBBIM, HEOT€HOBBIMN,
AHTPONOT€HOBBIN.
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XapakTepuCcTUKa KJIMMaTa U TeoJIOTUYECKHX mpoueccoB. OCHOBHbBIE 3Tarbl
ABOJIIOIIMM PACTUTEILHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y paCTeHUN H
XKUBOTHBIX. [l0osiBIIEHHE, paclBET U BEIMUPAHUE CPYIII KUBBIX OPTraHU3MOB.

CuctemMa OpraHMyYeCcKOTO MHUpa Kak oOTpaxkeHue 3BoJonuu. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIbl OPTaHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIOJIOTUs Kak Hayka. Pa3BuTre npencraBieHui o
MPOUCXOXKIECHUU YesoBeKa. MeToabl u3ydeHus aHTporioreHeza. CxoacTBa
pa3yIMuus 4eI0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKa.

JBwxymue  cuwibl  (akTopbl)  aHTpomoreHe3a.  HacnencTtBeHHas
U3MEHUMBOCTb M  €CTECTBEHHbIM o0TOOp. OOIIecTBeHHbI 00pa3 >KU3HW,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeKk
yMenbi, YemoBek npsaMoxondiuu, YeloBeKk HeaHAEpTadbCKuM, YenoBek
pasymHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHMS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIIME  pachl:  €BPOICOMIHAS
(eBpaszmiickasi),  Herpo-aBCTpajJioujHasi  (PKBAaTOpHAJIbHAs),  MOHTOJOUHAs
(a3matcko-amepukaHckas).  UepTsl  IPUCIIOCOOJIEHHOCTH  TpeICTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBUSIM CyHIECTBOBaHUA. EJMHCTBO yenoBeYECKHX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3uukHoBeHue CojiHEUHOM cucteMbl», «Pa3Burtue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KIETKay,
«IIpokapuoTnueckasi kietka», «COBpEMEHHAsl CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHeHHE aHATOMUYECKMX YEpPT CTPOCHHSI YEJOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKHUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBeKa», «llpeBHenmme moam», «pesHue moan», «llepBbie
COBPEMEHHBIE JIO/IN», «HeT0BEYECKHUE paAChD».

O6opynoBanue:  mymsku — «lIpoucxoxaeHue  4demoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAEpTalblla, KPOMAHBOHIIA), CIENKU WU
M300paKEeHHUSI KAaMEHHBIX OpPYIUi TEPBOOBITHOTO 4YeIOBEKa (KaMHH-YOTIIEPHI,
pyowia, ckpebna), TreoxpoHoJoruueckass TaOnuma, KoJuleKius «Dopmbl
COXPAHHOCTU UCKOTIA€MbIX )KMBOTHBIX U PACTCHUIN».

JlaGopaTopHblie M NpaKTHYeCKUE PadoThI:

[Ipaktruueckast padota Ne 1. «M3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).
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DKCKypcusl «IBOJIIOIUSL OPraHUYECcKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-
HAYYHBIN WM KpaeBEeIUECKU My3ei).

Tema 3. Opranu3msl M OKpYysKalomas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud ¥ pa3zesbl 3KoJoruu. MeToasl 3KOJIOTHYECKHX
HCCIIEI0BAHUM. DKOJIOIrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, TOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckne (dakTopel. Knaccudukarus HSKoJOTHYECKUX (PaKkTOpOB:
abuoTuueckue, OMOTMYECKHME U aHTpONOreHHble. JlecTBHE HKOJIOTHYECKUX
(baKkTOpOB HA OPTaHU3MBI.

AOunoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOINU3M.
[IpucnocobneHusi OpraHM3MOB K  JIEUCTBUIO  A0MOTHYECKHX  (DAKTOPOB.
buonornueckne puTmsl.

buornueckue (bakTopBhI. Buner OMOTHUYECKUX B3aNMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero gopmsl. [lapazutusm, koomepars,
MyTyajJu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M,
HEUTpaM3M. 3HaueHUe OMOTUYECKMX B3aUMOJCUCTBUN MJii CYIIECTBOBAHUS
OpPraHHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU nomyiasiuuud. OCHOBHBIE TOKa3aTeln
NONYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXAAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. J[luHaMuka 4ucIeHHOCTH MONYJIALMU U €€ PEeryJIsIiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkens.

Tabmuuer u cxembl: kapta «lIpupoansie 30HbI 3eminy», «Cpenbl OOUTaHUs
opranusmoBy», «®Poronepuonusm», «llomymsaun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH TOMYJISIUU HH(Py30puu-Tyhenbkny, «llumensie memm.

JlabopaTopHbie U MPaKTHYECKHE PadOThI:

Jlabopartopnas pabota Ne 3. «Mopdosioruueckne 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopatopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktrueckas padora Ne 2. «IlocyéT MIOTHOCTH NOIYJISIUN Pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo0mecTBa M 3K0JI0rHYECKHE CUCTEMBI.

Coo0miecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
npoCcTpaHCTBEHHAs, Tpoduueckas (muimeBas). Bunbl-nomunantel. CBs3U B
ouoneHose.

Okosoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucreme U
ouoreorieHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOIYIICHTHI,
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KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB M MOTOK 3HEPTUH B 3KOCHCTEME.
Tpoduueckue (muiieBble) YpOBHU 3KocucTeMbl. [lumieBble 1lemu U CETH.
OcHOBHbIE TIOKAa3aTENIM SKOCUCTEMBI: OHOMacca, NPOAYKLHA. DKOJOTHYECKHUE
NUpamMubl: MPOAYKUHUH, YHMCIEHHOCTH, Ouomaccel. (CBOWMCTBa 3KOCHCTEM:
YCTOWYUBOCTB, CAaMOperyJisinus, pazsurue. Cykieccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p W PEK. DKOCHUCTEMA XBOMHOTO
WIH IIMPOKOJIMCTBEHHOIO JIEca.

AHTpOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe 1 X03s1CTBEHHOE 3HAYEHHUE arpO3KOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazue kak @axkTop ycroumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o omochepe. 'panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBO u ero (Qynkiun. OcoOeHHOcTH Ouocdepsl Kak
r00anbHOM H3KOCHCTEMBbl. JlMHaMHueckoe paBHOBecHME W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMHUECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTH OMocdepbl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Orochepe 3emiu. AHTpOIIOTeHHbIC M3MEHEHHS B Onocdepe.
['moGabHBIE YKOIOTHYECKUE TIPOOICMBI.

CocyiecTBoBaHMe IPUPOIBI u YeJI0BEUYECTRA. Coxpanenue
O0ropazHoo0pasus Kak OCHOBa ycTounBocTU Onocdepbl. OCHOBa pallMOHATBLHOTO
yOpaBJ€HUsS TMPUPOAHBIMU peCypcaMH M HMX HCHOJIb30BaHUE. JlocTuxkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunpsr u cxemsl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenu nuTanus», «IKOJOTMYECKAs MHPAMUJIAN,
«buocdepa u yenosek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buomneHo3s BogoéMa», «ArporeHosd», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JECWCTBUS Ha Ipupody», «BaxHeWmne HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — Ba)kHeWIIas COCTaBIISIOLIAS
o6unocheps», «Paktopsl Aerpaganuu mousy, «llapaukossiit 3pdexT», «DakTopsl
pPaZMOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OOmas cTpykTypa Ouocdepsi,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopoT azoTa B IpUpOIE».

O6opynoBanue: Mojaenb-anmukanus «Tunudneie OUOIEHO3BDY, Tepbapuit
«PacturenbHbIe cOOOIIECTBaY, KOMUIEKIIMU «brorenos», «Bpeaurenu BaxkHEHIITNX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYpP», TepOapud H KOJUICKIIMM PACTEHUH W
KUBOTHBIX, MIPUHAICKAIINE K Pa3HBIM SKOJOTMUYECKHMM rpymlnaM OJHOTO BHUJA,
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Kpacnas xnura Poccuiickoit ®enepanuu, H300pakeHHs OXpaHSEMBbIX BHJIOB
PACTEHUH U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ysibTaTam
OCBOCHMSI  OOyYarOIIMMHUCS [porpaMM  cpeaHero oomero  oOpa3oBaHUS:
JUYHOCTHBIM, METAITPEAMETHBIM U MPEAMETHBIM.

JINYHOCTHBIE PE3YJIbTATbI

B cTpykType NIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUs mnpeaMmera «buonorus»
BBIJICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAOITUMUCS POCCUUCKOM
rPaXJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIILHOCTH
U CAaMOONpPENENECHUI0, HaJlM4yhe MOTHBAlMM K OOydYeHHIO  OWOJIOTrHH,
I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUN JHUYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTUS OHUOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTh 00YYaronuxcsi pyKOBOJACTBOBAThCS B CBOECH
NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMUA  YCTaHOBKAMHU, IPUCYIIMUMU CHCTEME
OMOJIOTUYECKOTO0  00pa30BaHMs, HAJIUYUE HKOJOTHMYECKOTO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3ysbTaThl OCBOCHUS MpeameTra «buosorus» mocTurarorcs B
€MHCTBE Y4YEOHOM U BOCIUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUUCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMH B OOINECTBE MpaBHJIaMH M HOpMaMu
MOBEACHUS W CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH IMIO3ULUMHM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IPABOIOPSIKY, YEIIOBEKY TPyJa U CTapLIeMy MOKOJICHUIO,
B3aMMHOI0 YBa)X€HUs, OEpPEXKHOr0 OTHOILIECHUS K KyJIbTYpHOMY HACJIEAUIO U
TpaIuLUsIM MHOTOHAaIMOHAJIbHOrO Hapoxa Poccuiickoii denepanuu, mpupose u
OKpYXaroUIen cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUA Yy4eOHOro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHPOBAaHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUCHTAllU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOT0O OOIINECTBA, pacHIMpEeHHEe >KU3HEHHOTO
ONBITA U OMbITA JICITEILHOCTH B IMPOLIECCE pealnu3alid OCHOBHBIX HAMPAaBICHHI
BOCMUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOLIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MESITEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX M TIO3HABATEIBHBIX 3aJ]1a4, BBHITOJTHCHHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3HBIMU YOCKJIEHUAMH, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COLIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMTOJIHEHUS
yueOHBIX, TO3HABATEIbHBIX U HCCIEIOBATENLCKUX 33a71a4, YBAXKHUTEIHLHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TyMaHUTApPHON U BOJIOHTEPCKOM NESITENbHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCHUICKOI Ipak1aHCKOMN UJEHTUYHOCTH,
MaTpUOTU3Ma, YBaXXEHUS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH MEpEN
Ponuuou, ropmoctm 3a cBOM Kpal, CBOKO PoanHy, CBOM S3BIK U KYJBTYpY,
IPOILIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHUE K TPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIbI,
JNOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAQJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OMOJOTMHU, TOHMMAHHUS 3HAYEHUsS OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

uaeiHas yoeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTENW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBE/ICHUS,

CIIOCOOHOCTh OIICHHBATh CUTYAaIlMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEISAM, CO3JAHUIO CEMBbHA Ha OCHOBE
OCO3HAHHOI'O0 MPHUHATHS LEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusMHu Hapo10B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;
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MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS KUBOU MPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMJICHHE
IPOSIBIISAITh KAUECTBA TBOPUYECKOM TMUHOCTH;

5) ¢usznueckoro BocnuTaHUS, (POPMHUPOBAHMA KYJILTYPHI 310POBbSI H
IMOLUMOHAJIBHOIO 0JIArONOIyYHs:

NOHMMAaHHWE WU pealu3alus 3J0pOBOro M 0e30macHoro obpasa >XKHU3HU
(31opoBo€  TUTaHUE, COOJIOJICHUE TUTHEHUYECKUX TpaBUiI U HOPM,
cOamaHCUPOBAaHHBIM PpEXUM 3aHATHM W  OTAbIXa, peEryispHas (Qusnueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLICHHS K
coOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAaHWE IICHHOCTH TpaBWJ HHIUBUAYATbHOTO U  KOJJICKTUBHOTO
0€30MacHOT0 MOBEJCHHS B CUTYAIIHSIX, YTPOKAIOIINX 30POBBIO U KU3HU JTIO/ICH;

OCO3HaHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHMS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MacTEPCTBA, TPYAOIIO0HE;

TFOTOBHOCTh K AKTUBHOHM JI€ATENbHOCTH TEXHOJOTMYECKOM M COLUAJIbHOM
HAIPAaBIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEILHO
BBITOJIHSITH TaKyIO JESITEIbHOCTD;

MHTEpPEC K pa3iu4HbIM cepaM NpodecCHOHATBHON AEATEIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu U  peaau30BHIBATH
COOCTBEHHbIE KU3HEHHbBIE TUIaHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O W CaMOOOpa30BaHUIO Ha
HOPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTUYE€CKOT0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KyIbTYpBI: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSA TIOCTYNIKOB M OLIGHKM WX BO3MOXHBIX MOCIEACTBUM IS
OKPYKAIOIIEH CPEIbI;

OCO3HaHHUE IJI00aJIBHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM M MyTed ux
pEIIeHNS;

CIOCOOHOCTh HCMOJB30BaTh MpUOOpETacMble MPH HU3yUYEHUU OHOJOTHH
3HaHWA W YMEHHsI TPU PEIICHUH TPoOJeM, CBSI3aHHBIX C PalUOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COOJNIIOIGHHE  MpPaBWII  TOBEJIECHUS B MPUPOJE,
HalpaBJECHHBIX Ha COXpPAaHEHHWE pPABHOBECHUS B JKOCHCTEMAaX, OXpaHy BHUJOB,
IKOCHUCTEM, OHochephl);
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AKTUBHOE  HENpUATHE JEUCTBUM, MNPUHOCAIIUX BpEJ  OKpYXKarollen
IPUPOAHON cpefie, YMEHUE MPOTHO3MPOBATH HEOIATONPHUSTHBIC KOJIOTHUYECKHE
MOCJICJICTBUSA MPEANPUHUMACMBIX JICUCTBUI U MPEJOTBPAIATH UX;

HaJMYHE PA3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKOU KYIbTYPHI,
OTIbITa NEeATETLHOCTH IKOJIOTHIECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAIBHON
IIPAKTHUKE, TOTOBHOCTH K YYACTHIO B MPAKTHYECKOMN JACATEIHPHOCTH 3KOJIOTHUCCKOU
HAIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATEJIbCKOW KYJIbTYpbl KakK CpeICTBa
B3aMMOJICHCTBHS MKy JIFOJBMH ¥ TIO3HAHUS MUPA,

MOHUMaHuEe crnenuPukd OUONOTUU KaK HayKH, OCO3HaHUs €€ poJju B
dbopMHpPOBAHMN PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1ETOCTHOTO
NpeCTaBlIeHUs 00 OKpYXKAIOIIeM MHUpE KaK O €IUHCTBE NPHUPOJbI, YEIOBEKa U
oOmmecTBa, B TO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PpEIIEHWU MpoOsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTMU NJIi COBPEMEHHOW IMBUIIU3ALINU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PEeCypcHbIe TPOOJEeMBbl  Pa3BUTHA
YeJIOBEUECTBA, MOMCKA MyTEW BBIXOJIA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  DPa3BUTUIO,  PAIMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYyYEHWH OWOJOTHYECKUX 3HAHUW B IEIAX
MOBBIIICHUST OOIICH KYJBTYPhl, €CTECTBCHHO-HAyYHOH TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJIIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPYyeMOM
IpY U3y4YeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIOJB30BaTh IIOJIydaeMble 3HAHUS [UIsl aHalu3a M
OOBSCHEHHS SIBIICHUN OKPYXKAIOMIEro MHUPA M MPOUCXOMSIININX B HEM W3MEHEHUH,
yMEHHUE JIeJlaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAYYHBIX (AKTOB M
UMEIOIINUXCS JAaHHBIX C IEJIbIO TOJYYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOIh30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus npooJieM B pealbHbIX )KU3HEHHBIX CUTYyAITUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JesATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIICIOBATENHCKYIO ACATEIPHOCTh HMHINBUIYIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUM IO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOCHHUS Y4eOHOTo mpenMera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJi1 (POPMUPOBAHUS MHUPOBO33PEHHUSI OO0ydaroUIUXcCs
MEXAUCLUILUIMHAPHBIE (MEXKIIPEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa W cHeuu@uKy METOAOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SIBIICHHE, IPOLECC,
CUCTEMA, Hay4yHbIM (DaKT, MPUHLMII, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIEIOBaHNE,  HaONIOeHWEe, U3MEpPEeHHe, OKCIEPUMEHT ©  JIPYTuXx),
yHHUBEpCaJbHbIE yueOHbIE JeHCTBHUsS (MO3HABaTElIbHbIE, KOMMYHUKATHUBHEIE,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKIMOHATBHOM
rPaMOTHOCTH W  COLMAJIBHOM KOMIETEHIHUH OOYYaroluXcsl, CIOCOOHOCTh
oOyyJarommxcs UCITI0JIb30BaTh OCBOEHHBIE MEXKIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUA U  yHHUBEpCAJIbHbIE Yy4yeOHbIE JEHCTBUA B
MO03HABATENLHOM U COIMATILHOM MPAKTHKE.

MeramnpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMBI CPETHEro O0OIIero
00pa3oBaHUs TOJDKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHBIMH y4eOHBIMHU NMO3HABaTeJIbLHbIMH
AefCTBUSIMM:

1) 6a3oBble JIOrHYecKue JeCTBUS:

CaMOCTOATENbHO  (QOpMYyJIUPOBaTH M aKTyallM3UPOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIB30BaTh TMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHUECKOTO MBIIUICHUS
(aHanuza, CHHTE3a, CpaBHEHUS, KiIacCU(pUKaIK, 0000IIEHUS ), PACKPHIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh MX XapaKTEPHBIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpENEeNATh TETU JeATEIBHOCTH, 3aj7aBas TMapaMeTphbl W KPHUTEPUU WX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ICSITEIbHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

UCIIOJIb30BaTh OMOJIOTrHYECKUE OHATHUS AJi1 00bsICHEHUS! ()aKTOB U SIBIICHUM
YKABOM IIPUPOJBI,

CTPOUTH JIOTMUECKHE pPaCCYX JACHUS (MHIYKTUBHBIE, JCAYKTHBHBIC, TIO
aQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPE/ICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a
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TAK)K€  INPOTUBOPEYMH  Pa3HOTO  POJA,  BBIABIECHHBIX B PAa3JIMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH pElICHUs MpPOOJeMbl ¢ YYETOM aHaiIM3a MMEIOLIUXCS
MaTepUalbHbIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIHTATOBR
LEJIsIM, OLICHUBATh PUCKU MOCIIEACTBUM IEATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCIEI0BATEIbCKHE e CTBHSA:

BJIQJIETh HABBIKAMH Y4EOHO-UCCIEA0BATENIbCKOM U IPOEKTHOM JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOUCKY METOJ0B PELICHUS ITPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

WCIIOJIB30BaTh Pa3JIMYHbIE BUJBI JIECATEIBHOCTH 110 IOJYYEHHIO HOBOIO
3HAaHUSA, €r0 HUHTEpPIpEeTaluy, MPeoOpa3OBaHUI0O U TNPUMEHEHHIO B Yy4EOHBIX
CUTyalUsIX, B TOM YUCJIE IPU CO3JaHUM YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTb U (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATEIbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJu3MpOBaTh 3ajady,
BBIIBUT'aTh TMIOTE3y €€ pElIeHUs, HAXOAWTh apryMEHThl U1 JOKa3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILECHUS;

aHAJIM3UPOBAaTh IIOJIyYEHHbIE B XOJE pEIICHUS 337a4yd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh LEJICHAIIPABJICHHBIM MOUCK IEpPeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B IPOPECCUOHAIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B TO3HABATEJBHYIO M IMPAKTUYECKYIO 00JIACTH
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUT'aTh HOBBIE UJEH, MpEJiaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX MH(OpMaLMU (TeKcTe yueOHOro
nocoOus, Hay4yHO-TIOMYJIIPHOW JIUTepaType, OMOJOrMUECKUX CJIOBapsiX H
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHATU3UpOBATH
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UHGOPMAITUIO PA3IMYHBIX BUAOB U (OPM MPECTABICHUS, KPUTUUECKU OIEHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Omonornyecko mHpOpMaIMU, HEOOXOTUMOU JI BBHIMOJTHEHUS yYEOHBIX
3azay;

MpuOOpeTaTh OMBIT MCIOJIb30BAHUS HMHPOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPILIEHCTBOBATH KYJIbTYpPy aKTUBHOTO MCIIOIH30BAHMSI PA3INIHBIX
MIOUCKOBBIX CUCTEM,;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMaIbHYIO  (opMy  mpeacTaBieHUs
Oouonornyeckor uHbopmaru (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKA
H Ipyroe);

WCIIONIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBa MpH pabore ¢
OuoNornyeckod HHPOpMalUel: NPUMEHATh XUMUYECKHe, (U3HMYECKUE U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (OpMyIibl, abOpeBHATypy, HOMEHKIATYpYy,
UCIOJb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJIATHOCTH;

BJIQJIeTh ~ HABBIKAMM  pACMO3HaBaHUA M 3allUThl  WHGOpMAIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU 1eHCTBUAMM:

1) oOmenme:

OCYIIECTBISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, AKTHBHO y4aCTBOBATh
B JMajore WiM AUCKYCCHUHU IO CYIIECTBY 0OCyXkaaeMoil TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeasiaracMoiu
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUN APYTMX yYaCTHUKOB
JIMAJIoTa Uil JUCKYCCHM);

pacrno3HaBaTh HEBepOalibHble CpEeACTBa OOIICHUS, IMOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(JIMKTBI U BECTH MTEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aMMOJICHCTBHUSA, MTOHUMAThH
HaMEpEeHUs IPYruX JItoJeH, NPOsBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECEAHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJB30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHMMATh W MCIIOJIb30BAaTh MPEUMYINECTBA KOMaHAHON W WHAMBHIYAIbHOM
paboThI IPH pelIeHuH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOMMOCTh
MPUMEHEHUS TPYNNOBBIX (HOPM B3aUMOACHCTBUS MIPH PEUICHUU YUeOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXJI0TO YJeHa KOJUIEKTHBA,

Mepepnar vepes [naaok 03.10.2023 10:13 GMT+03:00 / \

2575¢57b-1eb5-4f81-ab54-c6a6780actd4 | 51

CrpaHuua 25 13 43 \

"/



[IPUHUMATh  LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JOCTHKEHHUIO: COCTaBJSATH IUIAH JICMCTBUM,
pacupenensiTh poiau ¢ Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXKIAaTh PE3YJIbTAThI
COBMECTHOM padoThI;

OLICHHBATh KA4YE€CTBO CBOEr0 BKJIAJa W KaXJIOr0 YYAaCTHHKAa KOMAaHIbl B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKTHI, OIEHUBATH HJEU C MO3UIMU HOBHU3HBI,
OPUTHMHAJIBHOCTH, NPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU PEryJSATUBHBIMH ACHCTBUSMHU:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JJIA BBISIBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyaIUAX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUW I1I€JIEBHIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JIEMCTBUSAX U IOCTYIKax II0 OTHOLICHUIO K KMUBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBIISITH
MpoOJIeMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIHHOM
NEATEIIBHOCTH U JKU3HEHHBIX CUTYAIUsX;

CaMOCTOATENIbHO  COCTABJISITh IUIAH pELICHHUS MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTSHHUIH;

JABaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh paMKH Y4eOHOTO0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOM 3SPYIUIIMH B
pPa3HbIX 00JIACTAX 3HAHWUW, TIOCTOSHHO TIOBBIIIATh CBOM OOpa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJQ/JIeTh ~ HABbIKAMHU  TO3HABaTEIbHOM  pediieKCMM  Kak  OCO3HAHUs
COBEPIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pE3yJbTATOB U
OCHOBAHHM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OIIEHKUA CHUTYyallud, BBIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHIKCHUIO;
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MPUHUMAaTh MOTHBBI M apryMEHTbl APYrUX TpH aHaIW3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATH ce0sl, TOHUMas CBOU HEJIOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpPU aHaldu3e pe3yJbTaToB
NEeSTENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpammbl COO mno Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Ay yueoHoro npeamera «buomorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHUIl 0 OCBOCHHIO, UHTEPIPETAIINH U
npeo0pa3oBaHUIO 3HAHUW, BUbI JIEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTyalUsiX, a TAaKK€ B pEaJIbHbBIX
KU3HEHHBIX CUTYallMsIX, CBS3aHHBIX C Ouosiorueil. B mporpamme npeaMeTHble
pe3yNbTaThl MPEACTABIICHBI IO FOJIaM 00Y4YEHHUSI.

[IpeameTHbie pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYyUYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW ECTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIA/NE POCCUUCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHUE OWONOrUM, (YHKIIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJIEp)KaHHE OMOJIOTMUECKHX TEPMHHOB W TMOHSATHIA:
KHU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB U IpeBpalleHHUE
SHEPIUr), FOMEOCTa3 (CaMOpErysslus), YpOBHEBAasT OpPraHU3aLMsl KUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE u3JlaraTb OHOJIOTHUYECKHE TEeOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHasl JIOTMAa MOJIEKYJsipHOUM Ouosorum), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 EHTpax MHOTO0OOpa3us u
MIPOUCXOXKJCHUS KyJIbTypHbIX pacTteHuid H. V. BaBuiosa), onpenensrtb rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIO/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHHUW, OPraHM3allsl U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  TMIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyeMbIMU BEIUYMHAMHU, OOBSICHEHUE TOIYyUYEHHBIX
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pEe3yJbTaTOB, MCIOJIb30BAHHBIX HAyYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MTOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYLUIECTBEHHBIE MIPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M NPEBPAIICHUS SHEPTUU B KIETKE, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHHS, HWHAMBUAYAJBbHOTO Pa3BUTHUS  OpraHu3Ma
(OHTOTEHE3);

yMEHHUE MPUMEHSATH MOJTYYEHHBbIE 3HAHUS I OOBSICHEHUS OMOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PELICHHWU B ITOBCEAHEBHOMN
KU3HH C LEIbI0 oOecreyeHus Oe30MacHOCTH CBOEro 3J0POBbS U 3/10POBbS
OKPYXAIOIUX JTHOJEH, COOI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaOIIEH
OPUPOAHON cpele, NMOHMMaHUE HEOOXOJUMOCTH HCIOIb30BAHUSA JOCTHKEHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTM  JJI1  PalMOHAIBHOTO
PUPOJIONIOIB30BAHUS;

YMEHHE pellaTh »3JIEMEHTAPHbIE TE€HETUYECKUE 3aJlayd Ha MOHO- H
TUTHOPUIHOE CKpENIMBAaHUE, CIICTUIEHHOE HAacleOBaHUE, COCTABISATh CXEMBI
MOHOTHOPHIHOTO CKpPEIMBAHMS U MPEICKAa3aHUsl HACIEIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JA0OpPATOPHbIE W MPAKTHYECKUE padOThI, COOJIIOAATH
npaBujia Mpu padboTe ¢ yueOHBIM U J1a0OPATOPHBIM 000PYI0BaHUEM;

YMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HUH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHMSI, BKIIOUAIOIIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
Marepuanibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTUW,
MeIUITMHEe, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IMCbMEHHBIE W YCTHBIE COOOIICHMS,
0000111251 OMOJIOTHYECKYI0 UHGOPMAIIUIO M3 HECKOJIBKUX HMCTOYHUKOB, IPAaMOTHO
UCIIOJIb30BaTh OHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 11
Kacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO
3HaHHS ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUUCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B  pa3BUTUE OUONOrUH, (YHKIIMOHAIBLHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIepKaHUE OMOJIOTMUECKMX TEPMHHOB W TOHSTHIA:
BU/I, TIOMYJISAIKS, TeHOGOH I, SBOJIOLHNS, JBIKYIINE CUIIbI ((DaKTOpBI) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, AKOJIOTHYECKUE (DAKTOPHI,
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HPKOCHUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEIYIEHThl, IIENU  I[HUTAHMUS,
AKOJIOTHYECKas Mpamua, OnoreoreHos, onocdepa;

yMEHHE u3JIaraTh OHOJIOTHYECKHE Teopuu (dBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUS DHBOJIIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBaHus IIaBHBIX HANpaBJICHUN U
nyteit sBooruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIpENENATh TPAHHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE MKUBBIX CUCTEM, IPOILIECCOB W SIBJICHUI, OpPraHW3alus U IMPOBEIICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXKIY HCCIEAYyEMbIMH BEIMYMHAMH, OOBSICHEHUE IOJYyUYEHHBIX
pe3yJbTaTOB, MCIOJIL30BAaHHBIX HAyYHBIX MOHSATUM, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKK CTPOCHHS OHOJIOTMYECKUX
OOBEKTOB: BUJOB, TMOMYJSALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMs, MPUCIOCOOICHHOCTU
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB HAa OpPraHU3MBbI, IEPEHOCA
BELIECTB M IOTOKA HSHEPrUM B HKOCUCTEMAX, AHTPOIOIEHHBIX H3MEHEHUU B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB U OMOT€OXMMHYECKUX
UKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, U1l IPUHATHUS MPAKTUYECKUX PELICHHUU B ITOBCEAHEBHOMN
KU3HU C LETpl0 oOecrieueHus Oe30MacHOCTH CBOErO 3J0POBbS U 3JI0POBbS
OKPYXAIOIUX JHOJEH, COOII0IEHN HOPM IPAMOTHOTIO MMOBEJICHUS B OKPY’KaOIIEH
MPUPOIHON cpene, MOHUMAaHUE HEOOXOTUMOCTH HCIOIb30BAHUS JOCTHKEHHM
COBPEMEHHOU OMOJIOTUH /ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHHUE pelaTh dJEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
NEepEeHOCa BEILIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE U TPAKTUYECKHUE PadOTHI, COOJIIOAATH
npaBuia pu padoTe ¢ yueOHBIM U JTa00PATOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKA OIICHMBATh W HWHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTHMYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBIAOHAyYHblEe 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(OpMAlMU, HAYYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  TJIOOQIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO O3ULIHIO;

YMEHHME CO3[aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMAILIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeEM nudpoBbie
Ne n/m P Kontpoabubsie  IlpakTuueckue (pp )
NpOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbl
pecypcsl
buonorus kak Hayka 2 1 0.5 https://resh.edu.ru/
JKuBbIE CUCTEMBI U KX OPraHU3ALMS 1 https://resh.edu.ru/
XHUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 buGmorexa LOK
p https://m.edsoo.ru/7f41¢292
JKu3HenesaTeIbHOCTh KIETKH 6 bubmmorexa LIOK
A https://m.edsoo.ru/7f41c292
Pa3zMHoxeHne 1 UHAUBUAYaIbHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnencTBeHHOCTh U H3MEHYHUBOCTE g 15 bubmmoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opraHu3MoB. OCHOBBI 3 bu6muoreka [IOK
OHUOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
PesepBHOE BpeMst 1 bubmorexa TIOK
p P https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3ie/ioB U TeM Kourponsumie  Hpakruseckue (uudposbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
DBOIIOIIMOHHAST OMOJIOTHS 9 1 1 bubnmnoreka [{OK https:/
Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubmuoreka [IOK
3emite https://m.edsoo.ru/7f41cc74
Opranu3Mbl 1 OKpy:Karolias cpenia 5 1 Bubmmorera [IOK
https://m.edsoo.ru/7f41cc74
Coo0111ecTBa U HKOJIOTUYECKUE CHCTEMBI 9 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
Pe3epBHOE Bpems 2 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 34 1 2.5
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IHOYPOYHOE IINTAHUPOBAHUE

10 KITACC
KosmuecTBo yacos DJIeKTPOHHBIEe IM(pOBbIE
Nen/m | Tema ypoka Konrpoabusie IlpakTuueckne = 00pazoBaTe/ibHbIE
Beero padoThI padoThI pecypchl
bu6mmorexa [IOK
buomnorus B cucreme Hayk 1 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl TO3HAHUS )KUBOW MTPUPOBL.
[IpaxTuyeckas padora Ne 1 | 0.5 bubnuoreka [IOK
«Mcrnonp30BaHue pa3IMUHbIX METOJOB MIPU ' https://m.edsoo.ru/863e6122
W3YYECHUU OMOJIOTHYECKUX OOHEKTOBY
https://resh.edu.ru/bubanorexa
buonoruueckne cuctemsl, NPOLECCH] U UX
1 [HOK
U3yHacHHIC https://m.eds00.ru/863e6564
Xumudeckui coctaB KieTku. Boga u ) bubmuoreka [JOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
Benku. CoctaB u ctpoeHue 6e1KoB 1 hitps:/m.cdsoo.ru/863¢6b72
depMeHTHI — OHOJIOTHYECKUE
Katanuzatopsl. Jlabopatopnas padora Ne 1
«M3y4yeHne KaTaIuTUYECKOM aKTUBHOCTHU 1 0.5 bubnmorexa LIOK
https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMHIIa3bl UIIN
KaTaiasbl)»
bubmuoreka [JOK
YreBoRs. AL 1 https://m.edsoo.ru/863e6870
Hyxnennoseie kuciotel. ATO 1 bubmorexa OK

https://m.edsoo.ru/863e6d5c
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I/ICTOpI/ISI 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9
Kunerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak meaocTHas >KUBast CHCTEMA
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGoparopHas pabora Ne 2 «3yueHue
PaToPHT b _ Bu6mmorexa ITOK
CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX,
11 oUBOB 1 GAKTEDHI O MIKDOCKOLOM Ha 0.5 https://m.eds00.1u/863¢e61f0
p p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpENapaTax u ux
OIIMICAaHHUE»
bu6mmoreka [JOK
12 06 o
MCH BEILCCTE M META00TH3M https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 D . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
bu6mmnoreka [JOK
14 ) i 00
HEPTCTHHCECKHIT OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IHUKI KICTKHU. JleaeHue
KJeTku. Muto3. JlabopaTophas padora Ne 3
bu6mmoreka [JOK
15 «HaOmronenrne MuTO3a B KIIeTKaxX KOHYMKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunres Oenka. Peakius MmaTpudHOro bubnmoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
17 T —0 o
PaHCIIAHA HOCHHTE3 belka https://m.edso0.ru/863e796¢
bu6mmorexa [{OK
18 H —
EKJICTOYHBIC ()OPMBI KU3HU — BUPYCHI hitps:/m.cdsoo.ru/863¢7540
bu6mmoreka [IOK
19 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e
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20 Meiios bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnogorBopenue. JlabopatopHas pabora 0.5 bubnuoreka [IOK
Ne 4 «13yuenue cTpoeHus NOJ0BBIX https://m.edsoo0.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorera LOK

https://m.edsoo.ru/863e8436

2 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnnorexa [JOK
U3MEHYUBOCTHU https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HACJIEIOBAHUS

24 npu3HaKoB. MoHOTHOpUIHOE bubmmorexa LIOK

https://m.edsoo.ru/863e8878
CKpelllMBaHNe

75 JurubpunHoe cKpeuBanue. 3aKoH bubnuoreka [IOK
HE3aBHCUMOI'0 HACIIEIOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HacleA0BaHNE IPU3HAKOB.

JlaGoparopnas padota Ne 5 «3yuenue
26 pe3yniTaTF())B M(FHOFI/I6pI/II[HOI‘O IZ[I 0.5 bubmorexa HOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MHUKpOIIpenaparax»

7 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuoreka [IOK
CLICIJICHHBIX C II0JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnenctBenHas
M3MEHYMBOCTh. JIabopaTopHas padota Ne 6.

)3 N3yuenune MoaupuKamoHHON 0.5 bubnnorexa [IOK
W3MEHYUBOCTHU, TOCTPOEHUE https://m.edsoo.ru/863e8efe
BApUALMOHHOTO PsI/1a U BapUALlMOHHOMN
KpUBOI»
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HacnencTBeHHas U3MEHYMBOCTD.

29 JlaboparopHast pabota Ne 7. «Ananu3 ) 0.5 bubnunoreka [JOK
MyTalui y Ipo30(GUiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»

bu6mmoreka [IOK

30 Fereriica enosera ! https://m.edsoo.n/863e8d78
PesepHbIii ypok. O00011I€HNHE 110 TEME

31 «HacneancTBeHHOCTh U U3MEHYHUBOCTD 1
OpraHU3MOB»

bu6mmorexa [{OK

32 Cenekus Kak Hayka i 1pouece ! https://m.edsoo.ru/863e¢9214

13 MeToap! 1 JOCTHIKEHUS CEIIEKIIUU | Bbu6mmoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHoorus Kak orpaciib IpOU3BOJACTBA 1 Bubmmorexa LIOK

https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 14 4
[TPOI'PAMME
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11 KJIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
Nen/m | Tema ypoxa Konrtpoabubie  IIpakTuuyeckue wHpopbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypcsl

DBOJTIONHS K METOJIBI €€ U3yUeHUS 1 1 Eubmiorexa OK
https://m.edsoo.ru/863ea20e

Hcropus pa3BUTHS IPEACTABICHHUH 00 | bubnunorexa [JOK

JBOJIIOLIAHU https://m.edsoo.ru/863€¢9570
bu6mmoreka [JOK

MiticpooBomiowts 1 https://m.edsoo.ru/863e9cle

[Monynsanms kak 3eMeHTapHas eIMHUIA

BHJ1a 1 HBOrOITMH. JlaboparopHas padota No 1 0.5 bubmuorexa [JOK

1 «CpaBHEeHME BUIOB 1O ' https://m.edsoo.ru/863e99¢c6

MOP(}OTOTHUECKOMY KPUTEPHIO)

JIBWOKyIIHe CUITBI (3J1eMeHTapHBIC (DaKTOPHI) | bubnnoreka [JOK

SBOJIOLIAN https://m.edsoo.ru/863e9da4

. bu6mmoreka [IOK

EctectBenHsIit 0TOOp 1 ero (hopMbl 1 hitps/m.cdsoo.ru/863¢9ed0

Pe3ynbTaThl 3BOMIOLINMN:

PUCIIOCOOTICHHOCTh OPTaHMU3MOB U

BU000pazoBanue. JlabopatopHas padora No | 0.5 bubmuorexa [JOK

2 «Onucanue npucnoco0IeHHOCTH ' https://m.edsoo.ru/863e9fde

opranusma u €€ OTHOCHUTEIHLHOTO

XapaxkTepa

Hanpasnenust u myTu MaKpo3BOJIIOLMH 1 bubmmorexa [TOK
https://m.edsoo.ru/863e9cle
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9 HeoOpartumocTs 3BOMIOIINN
10 HcTopus xu3HU Ha 3emiie 1 METO/IbI €€
W3yYCHUS
11 ['MnoTte3sl MPOUCXOKACHUS )KU3HU Ha 3eMJie buGnnorexa [IOK
https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie no 3pam u bubnunoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl IBOJIIOIIUN PACTUTEITEHOTO
13 1 )kuBOTHOTO Mupa. [IpakTudeckas pabora 0.5 bubnuoreka [JOK
No 1 «M3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUH U KUBOTHBIX B KOJIIEKIUIX )
14 CoBpemMeHHasi CUCTEMA OPraHUuYECKOro Mupa bubmorexa OK
https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (aHTPOIIOTEHE?) bubmorexa HOK
https://m.edsoo.ru/863eac2c
bubnuorexa [JOK
16 JBmxymue cuibl (pakTophl) aHTPOIIOTEHE3a https://m.edsocI)_.[ru/863ead44
17 OCHOBHBIE CTaJIMU SBOJIOIUN YEJIOBEKA
13 UenoBeyeckue pachl U MPUPOTHBIE bubnuoreka [IOK
ajarTaly YeiaoBeKa https://m.edsoo.ru/863eaeca2
PesepBHbIit ypok. O6001IeHNE TIO TEME
19 «BO3HMKHOBEHHE U pa3BUTHE )KU3HU HA
3emie»
20 DKOJI0THus KaK HayKa
21 Cpenbl OOUTaHHS U YKOJIOTUYECKUE bubnuorexa [JOK
(bakTopbl https://m.edsoo.ru/863eafec
” AbGuoTtndeckue daktopsl. JlabopaTopHas 0.5 bu6mmoreka [JOK

pabota Ne 3. «Mopdomoruueckue

https://m.edsoo.ru/863eb10e
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0COOEHHOCTH PacTEHUI U3 Pa3HBIX MECT
obutanusy. JlabopatopHas padora Ne 4.
«BmusHue cBera Ha POCT U pa3BUTUC
YepEHKOB KOJIeycay

23 buotnueckue pakTops bubamorera LOK
P https://m.edsoo.ru/863eb348
OKOJIOTUYECKHUE XapaKTEPUCTUKH
24 nomysiiun. [Tpaktudeckast padota Ne 2 0.5
«IToxcyU€Tr MIOTHOCTH MOIYIALNUNA pa3HbIX '
BUJIOB PACTCHHII»
bubmuoreka [JOK
25 Coo0mie — Ouote
CODIIECTEA OPTanisMon HOHUEHO3 https://m.edsoo.ru/863eb46a
b K
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) nommorexa O
https://m.edsoo.ru/863eb46a
OcCHOBHBIE MOKA3aTEITN IKOCUCTEMBI.
. bubmuoreka [JOK
27 Okosorudeckue nupamuipl. CBoicTBa
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoagHbIe F3KOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanpHas FKOCHUCTEMA bubnunorexa [JOK
3emnn https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmoreka [JOK
ounocdepnr https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Onocdepe 3emiaun
13 CocymiecTBoBaHNE TPUPOIBI U bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PesepHblil ypok. O60011I€HHE TEMBI

«COO6H.[€‘CTB3. 1 OKOJOTHUYCCKUEC CUCTEMBI»
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OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 2.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue /Tlox
pen. [laceunuka B.B., Axuronepnoe o61iectBo «31aTenbCcTBO
«IIpocsemenue»

buonorus/ B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6110B 1 1ip

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Metoaudeckoe nocooue k yueonuky A. A. Kamenckoro, E. A. KpukcyHoga,
B. B. [Taceunuka «buonorusa. O6mias Ouonorusi. basossiii ypoenb. 10—11
KJ1acch»"

buomnorus. IToypounsie pazpaborku. 10-11 knaccel. ba3oBblii ypoBEeHb.
buonorus. 10-11 knaccel. ba3oBelii ypoBeHb. [loypounbie

paspadotku.(Ilaceunuk B. B., [lIsetnoB I'. I'., Epumona T. M.)

Konctpykrop padounx nporpamm. KomnakT-auck ajst KOMIbIOTepa:
MHHOBanmoHHas cpena MPpOEKTUPOBAHUS

buonorus. 5-11 knaccel: pa3BepHyTO€ TeMarndeckoe mianupoanue. Y MK
"JInnnsa xu3Hu' nox penakuuen B. B. [laceunnka

buonorus. 6-11 knaccsl: MPOBEPOYHBIE TECTHI, PA3HOYPOBHEBBIE 33/1aHUS
buosnorus. JlonosHuTENbHBbIE MATEPUAIIBI K YPOKAaM U BHEKIJIACCHBIM

MEPOTNPUATHAM 10 OMOJIOTUU 1 3Koioruu B 10-11 ki
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Ob6mas 6uonorus. 9-11 kinaccel: pa3HOYPOBHEBBIE YIIPAXKHEHUS U TECTOBBIC

3aJaHusA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

https://resh.edu.ru/

MaeHtndukatop AokymerTa 2575¢57b-1eb5-4f81-ab54-c6a6780acfd4 = |

[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

Moanuncn
oTnpasuTens:

®

OpraHwu3aupa, CoTpyAHNK

MYHNUMMANBHOE BIOXETHOE
OBLLEOBPA3OBATE/IbHOE
YYPEXAEHWME TOPOJA KYPTAHA
"CPEAHAA
OBLLEOBPA3OBATE/IbHAA LWKOJA
Ne53 MMEH A.A. LLAPABOPMHA"
Makaposa Hatanba BnagvmmnposHa,
MCNONMHAIOLWMM OBA3AHHOCTM
JNPEKTOPA

[loBEPEHHOCTb: per. HOMEp, Nepros,
NEeACTBIA U CTaTyC

B He Tpebyetca ana noanucanHma

CepTndukat: cepuiiHbli HoMmep,
nepvos AencTens

1B1771859E043A7ECACB6CB4CD
D498C5
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