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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTHH TEOPETHUYECKYIO) OCHOBY IS
ompeneneHus] MOAX0M0B K (OPMHUPOBAHUIO COACpKaHUA y4eOHOTO TpenMeTra
«buonorus» cocraBwiIM: KOHIeNTyalbHble mnojoxeHuss OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIel, colepKaHMusl, pe3yJNbTaToB OOyYEeHHS U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MTOJIOKEHUS 00 OOIIUX LEIX U
NPUHLNNAX, XapPaKTEPU3YIOIMINX COBPEMEHHOE COCTOSSHUE CHUCTEMBbI CPEIHEro
obmero o6pazoBanus B Poccutickoii deneparuu, a Takke MoJI0KEHHS 0 crienuduke
Ouonoruu, €€ 3HAYEHWHW B T[IO3HAHMM IKUBOM MPUPOJABI U OOECIECUECHHUU
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. COryiacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpEe/ICJICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouonoruu Jaét NpeACcTaBICHUE O LENsX, 00 001Iel cTpareruu
0o0y4eHus1, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMHU Y4eOHOTO MpemMeTa
«buonorus», onpenenser 00s13aTeNbHOE MPEIMETHOE COJIEPKAHKE, €TO CTPYKTYPY,
pacmpeneneHde Mo pasfeliaM U TeMaM, PEKOMEHAYEMYIO MOCIIeI0BATEIbHOCTD
U3YUYCHHUs] Y4EOHOT0 MaTepralia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBs3EH, JIOTUKM O0Opa30BaTEeIbHOTO TIpoliecca, BO3PACTHBIX OCOOCHHOCTEN
00yJarommXxcs.

B nporpamme no 61on0ruu TaKkKe yUuTHIBAIOTCS TPeOOBAHUS K IIJITAHUPYEMbIM
JUYHOCTHBIM, METalmpeAMETHBIM U MPEIAMETHBIM pe3ysibTaTaM oOOy4YeHUs B
dbopMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIHLHOM
NEeSATENHbHOCTH/YUEOHBIX JEeHCTBUNM OOYYalOMIMXCA 1O OCBOCHHUIO COJEPKAHUS
OHOJOTNYECKOTO 00pa30BAHMS.

B nporpamme no Ouosnoruu (1011 kimaccel, 6a30BbIil YpOBEHB) peaii30BaH
NPUHIUAN TPEEMCTBEHHOCTU B U3YYE€HHUHM Ouojoruu, Onarojaps ueMmy B HeW
MPOCMATPUBACTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHHUS, IPEICTABICHUN O 3I0pPOBOM
o0pasze *KU3HU U OEpPEKHBIM OTHOIIEHHWEM K OKpYXKaloIlled MPUPOJHOU cpele.
[ToaToMy Hapsimy ¢ m3ydeHHEeM OOIEeOMOIOTHUECKUX TEOPUH, a TaKKe 3HAHUU O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0O PAaHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEICHO BHUMAHUE HCIOJIb30BAHHIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM JKU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCIIe: NPO(QUIAKTHUKM HACIEACTBEHHBIX 3a00JIEBAHUI 4YENOBEKA, MEIHMKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJIOTUYECKH 11€JIECO00Pa3HOT0
TOBEJICHUSA B OKPY’KAIOUIEH MPUPOIHON CpeAe, aHAIN3a BIMSHUSA XO3SMCTBCHHOU
NESATeIbHOCTH YeJOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX DKOCHUCTEM.
VYcuneHnne BHHMMaHUA K MPUKIAAHON HANpaBICHHOCTH Y4eOHOro mpeaMera
«buronorus» NpoJUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUSHUS YCIOBUMA 1JIsI pPEIICHUS



OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJBHOTO OMOJIOTUYECKOT0 00pa3oBaHMs, KOTOpas
npeanoiaraer GopMUpoOBaHHE y OOyHArONIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K
W3MCHCHUSAM JHHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpenHero oOmero 00Opa3oBaHUS 3aHUMAECT BAXKHOE
mecto. OHa obecreunBaer (GopMHUpOBAHUE y OOYYAIONIUXCS TPEICTABICHUNA O
HAyYHOW KapTHUHE MHpa, pacIIUpsieT ¥ 0000IIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3alldd M HBOJIOIUHU, CO3JAET
yCIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKMBOW  MPUPONBI,  (OPMHUPOBAHUS
(GyHKIIMOHATHHOM TPAMOTHOCTH, HABBIKOB 30pPOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHne OUOIOTUsl UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATEIbHBIX U
pa3BUBAIOILIMX  337a4  CpeAHero  oOmero  oOpa3oBaHUs, COLUMAIU3ALUU
oOydatomuxcs. M3ydenue 6uonoruu odecrednBacT yCIoBHs i (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAITMOHHBIX U  HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET MHTETpalliid OMOJOTUYECKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 IPYTUX YICOHBIX MMPEAMETOB, B YACTHOCTH, (PU3HKH, XUMUH U
reorpadun. Ha3zBaHHBIC TONIOXKEHUS O TMPETHA3HAYEHWH YYEeOHOTO TIpeaMeTa
«buonorus» COCTaBMIM OCHOBY JJIA ONpPENENeHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €ro COJEp)KaHUs, TPEJCTABICHHOTO B MpOTrpaMMe IO
OuoJIOTHH.

OT60p coxmepkanusi yuyeOHOro npenmera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3UIHUI KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHs, 3HAUYUMBbIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, ONPENEIAIONIME aJIeKBaTHOE MOBEIACHUE
YyelioBeKa B OKpYyXKarollleld MPUPOIAHON cpeiie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU U MpakTU4YecKou aestenbHOCTH. Oco0oe MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPBIE CITy>KaT OCHOBOMU JJIsi (POPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LHEHHOCTHBIX  OPHEHTALMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUU
OMOJOrNYECKOTro 00pa30BaAHMS.

CTpyKTypupOBaHUE COACpKAHUA Y4EOHOro MaTepwalia B MporpamMme IIo
OWOJIOTUM OCYIIECTBIICHO C YYETOM TPHOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX >KHBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINK U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buomorus
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble TUHUM: «bronorus kak Hayka. MeTossl
HAyYHOTO TO3HaHUs», «KieTka kak Ouosormdeckas cucrema», «OpraHu3M Kak
Oouonornyeckas cuctemay, «CucreMa M MHOTOOOpa3ve OpPraHUYECKOro MHUPAY,
«IBOIOIUS KUBOM MPUPOJIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



Ilenp u3yuenus yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYYAIOHNIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra W MNPHOOpEeTEeHHUE YMEHUMU
UCTIOJb30BaTh 3TH 3HAHHS MJS T'PAMOTHBIX JIEHCTBUI B OTHOIICHUU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JlocTuxkenue 1iend u3yudeHus: yueOHoro npeamera «buosiorus» Ha 6azoBom
YpOBHE 00ecreunBaeTCs pelIeHUEM CIIeAYIONINX 3a/a4:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMBbl 3HAHUH O OHOJOTHYECKHX TEOpHSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiiaX, CIyXKalluX OCHOBOU
g (OpMHUPOBAHMS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allMM, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHre y OOyYarOIIMXCS MO3HABATENBHBIX, MHTEJUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce aHajlM3a JaHHBIX O IMyTSX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TOJIXOJOB K M3YUYEHHUIO JKHUBBIX CHUCTEM
pa3HOTO YPOBHS OpTraHU3aINY;

CTaHOBJICHHE Yy oOOywarommxcs oOmeil KyJabTyphl, (YHKIMOHAJIBHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OLECHUBATH SBJICHUS OKPY KAIOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUY 3HAHUH U OTIBITA, MMOJTYUYEHHBIX TPU U3yUEHUN
OMOJIOTHH,

dopMupoBaHre y OOYYaOIIUXCS YMEHHWHA WIUIIOCTPUPOBATh 3HAYCHHE
OMONIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOM
IPUPOIBI, HEOOXOAUMOCTU OEPEKHOTO0 OTHOIICHHS K HEel, COOJIIOIEHUS ATUYECKHUX
HOPM TIpY IPOBECHUH OMOIOTUIECKUX UCCIIECIOBAHU;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUI [JIs TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOU KYJIBTYpPBI, 111 (GOPMUPOBAHMS HAYYHOI'O MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OIICHKH TOCJEICTBUN CBOEH JEATETHHOCTH MO OTHOIIEHUIO K OKpPY>KaIoIIel cpere,
COOCTBEHHOMY 3/IOpPOBBIO, O0OCHOBaHHME U COOJIOJEHHE Mep NPODUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oobmero oOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTENbHBIM YUYEOHBIM IMPEIMETOM, BXOASIIMM B
cocTaB MpenMeTHOM 0bmacTu « EcTecTBeHHO-HAYYHBIE TIPEMETHD).

Jlist m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEHETO 00IIero o0pa3oBaHus
otBoauTCcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca
(1 gac B Henemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (puiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponw Ouonoruu B popMUpOBaHNUN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HaYK.

MeTo/1bI TO3HAHUS )KUBOUM IPUPOABI (HAOII0AEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHne, Kiaccupukanus, MOACTUPOBaHUE, CTaThcTUYeckas oOpaboTka
JTAHHBIX).

JdemoHncTpanuu:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbuos, [[x. Yorcon u ®@. Kpuk.

Tabnuiel u cxembl: « MeTo/ bl TO3HAHUS KUBOW MTPUPOIBDY.

JlabopaTopHbIe M IpakTHYecKUue padoThbl:

[Tpaktuueckass padora Ne 1. «Vcmonp3oBaHWe pa3IWYHBIX METOIOB IPHU
U3Y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBI U X OPTaHU3AIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3yueHus: ouonoruu. OTinune
JKUBBIX CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CBoticTBa OMOCHCTEM U UX pa3zHOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKHH), OnoCcepHBIiA.

JdemoHcTpanum:

Tabmuupl n cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHu3aluu
YKUBOU IIPUPOIBD.

O6opynoBanue: mojenb Mojekyibl JJHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTaB KIIETKH. XHMUYECKHAE BJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKDPODJIEMEHTBI. Boia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEPAIbHBIX BemecTB B KkieTke. lloanepxanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJKOB.
HezaMenumblie 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJEKybl (NepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeiKkoB. buonoruueckue
byHKUUU OENKOB.



depMeHTHI — OnoJioTuYecKkrue Karanu3atopsl. CTpoeHne pepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas crneuuduyHocTth. Kodepmentsl. Buramunsl. OTtinuus
(hepMEHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.

VYrieBoasl: MOHOCaXapu bl (TI0K03a, pru003a U J1e30KCUpru003a), Tucaxapu/ibl
(caxapo3a, JakTo3a) W TIodMcaxapuibl (Kpaxmaj, TJIMKOTeH, IIEJUTI0JI03a).
buonornyeckre GyHKIMN YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocorunuael, crepouasl. [MIpoPUIBHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GynHkuuu aunuaoB. CpaBHeHuUe
YIJIEBOJIOB, OETKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.

HykneunoBeie xucnorsl: JHK wu PHK. Hyxkmeornasr — MOHOMEpPHI
HyKJIenHOBBIX kucioT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n dpynkunu PHK.
Buasl PHK. AT®: ctpoenue u GyHKIMH.

[{utonorus — Hayka o kieTke. Kiietounas teopust — mpuMep B3aUMOIEUCTBUS
ujei u (pakToB B HAYYHOM MMO3HAHUU. MeTO/ bl U3yUEHUs KIIETKHU.

Krnerka kak nienoctHas xuBas cuctema. OO0Iue npru3HaKky KIETOK: 3aMKHYyTast
Hapy>kHass MmemOpana, monekynsl JIHK kak renerudeckuit ammapar, cucrema
CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHUYecKass U mpokapuornyeckas. OcoOeHHOCTH
CTpOCHUSI TpoKapuoTudyeckou kieTku. Kiierounas crenka Oaktepuii. CTpoeHue
AYKApUOTHYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTENIbHON, >KMBOTHOM H
IpUOHOMN KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIHUKC, UX
¢ynxun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pyHkuun. [{utomnazma u eé
opranounbl. OnHomeMOpanHbie opraHouabl kieTku: OIIC, ammapar I'onbmxu,
In30CcOMBI. [10yaBTOHOMHBIE OpPraHOWbl KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[Tpoucxoxaenne MUTOXOHApUM u mactua. Buabl mmactun. HememOGpanHbie
OpraHOMJbl KJIETKU: PpUOOCOMBI, KJIETOYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. QYHKIIUU OPraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sipa: sigepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. llneiiaen, P. Bupxos, J{x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Juarpammel: «PacnipenesieHne XuMHUUECKUX SJIEMEHTOB B HEKUBOU IPUPOJIEN,
«PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX JIIEMEHTOBY,
«CTtpoeHue MoeKyIbl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JHK», «Ctpoenne Monexyibt



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOeHHEe >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHne MNpOKApUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIeTKn», « YTIEBOIAbD, «JIumuabn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE I IPOBEICHHUS
HaOMIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «l/3yueHue KaTaqTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMITIa3hbl MU KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «M3ydeHue CTpOeHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OTIMCAHUE.

Tema 4. /KuzHenessTeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WM METa00IU3M. ACCUMUIISITNS (TUTACTUYECKH OOMEH) |
JTUCCUMUJISIUS (SHEPTeTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUHOrO Ipoliecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIECTB M DHEPTrUM B MOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHEIiA. Pois ¢pepmeHTOB B
0OMEHEe BeIlIeCTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CmeroBas W TeMHOBasg (a3bl (GoTocuHTe3a. Peakuuu
dbotocunTeza. IPphekTuBHOCTh HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A VIS KU3HU
Ha 3emsie. BausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BeliecTB, BbIIEICHUE U
aKKyMYJIMPOBAHUE PHEPTUU B KJIIETKE. DTalbl SHEPreTUYECKOro oomMena. ['nukonus.
Bpoxenne u ero Bumbl. KucimoponHoe OKHCIECHHE, WM KIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuynoro cuHTe3a. [eHermueckas wuHdpopmanus u JIHK.
Peanuzauusi reHetuueckoil uHopManuu B KiIETKe. ['eHeTHYecKuid KOA U €ro
cBoricTBa. Tpanckpunuus — Matpuunblid cuaTe3 PHK. Tpancisauus — OuocunTes
Ooenmka. Ortambl TpaHcisiuu. KommpoBanue amuHOKHCIOT. Pomb pubocom B
OuocuHTese Oenka.

Hexknerounsie hopmbl )ku3Hu — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodaru. bome3nm pacTeHmid, >XKWBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiuta yenoeka (BHY) — Bo3Oyautens CITM/]a.



OOpatHas  TpaHCKpUIIIUA, peBepraza W uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuit, K. A. Tumupsses.

Tabnuipl U cxembl: «Tunbl nutanusy, «Metadboauzm», «MUTOXOHIPUSY,
«OHepretnyeckuit oomen», «Xmopomiacty, «®Porocunredyn, «Crpoerue JITHK»,
«CtpoeHue 1 (PyHKIIMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbM nukia Bupyca CIIN/]a,
Oaktepuodaray, «Pemmukarmus [JHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoeane JIHK u Tpanckpurmmsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moesb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M MHIUBHUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

KiieTouHblii UK, WIM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHTO3.
[Tpomeccrr, mpotekatomue B wHTep(daze. Pemnmkamus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON qHBIN U TalUIOMJHBIH ~ XPOMOCOMHBIE  HAOOpHI. Xpomatuisl.
[{uTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAIbHOTO  Pa3BUTHUA
OPraHu3MOB.

Henenne knerkn — muro3. Cragnmu murtosa. IIponeccsl, nmpoucxonasmue Ha
PAa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Tporpammupyemast rubenb KIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecroynioe U mosoBoe. Bunpl 6ecrnosnoro
Pa3MHOXEHMS: JICJICHUE HAJABOE, ITOYKOBAaHUE OJHO- K MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OpraHu3MOB, €0 3HAYECHUE JIJIS1 CEJIEKIUU.

[TosoBOE pazMHOXKEHHE, €r0 OTINYUS OT OECTOJIOTO.

Meiio3. Craguu wmeiio3a. IIporecchl, nNpoucxoadiine Ha CTagudax Menosa.
[loBenenne xpomocoM B Menose. KpoccuHrosep. buosnormyeckuit cMbICa U
3HaYCHHE MENO03a.

['ametorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M Au4HMKUA. OOpa3oBaHME U Pa3BUTHUE IMOJOBBIX
KJIETOK — TraMmeT (CrepMaTo30ujl, SHUIEKIIeTKa) — CHEepPMAaToreHe3 M OBOICHE3.
OcoOeHHOCTH CTpOCHHS SAMIEKIETOK W crepmMaTo3ougoB. OTII0I0TBOPEHUE.
[Taprenorenes.

WupuBuayanbHoe  pa3BuThe  (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHATIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHorene3. lloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsiMoe (IMUYMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOKIEHHBIC
YpOJCTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOI'O PACTCHUS: CTPOECHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3MHOKEHUS OPraHU3MOBY», «J[BoWHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BereraTuBHOoe pa3MHOKEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TIOJOBBIX KJIETOK,
«Ctpoenue xpomocombl», «Kierounstii nuukmy, «Pemmukamus JTHK», «Mutosy,
«Merios», «IIpsmoe u Henpsmoe pa3zBuTue», «l'aMeTorene3 y MICKONUTAKOIINUX U
4yesoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIPENapaThl «CnepmMaTo30uasl
MJICKOTIMTAIOIIETO», «SHIEeKIeTka MieKkonuTaruero», «Kapuokuies B KIeTKax
KOpEIIKa JyKa», MarHuTHAas MOJEb-alIuMKanusa «/leleHne KIEeTKn», MOJEIb
JIHK, monenb meTadha3HOit XpOMOCOMBI.

JlaGopaTopHbie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabota Ne 4. «M3ydenwe CTpOECHHS TMOJIOBBIX KIETOK Ha
FOTOBBIX MHUKpOIIpEnaparax.

Tema 6. HacjieicTBEHHOCTh 1 MI3MEHYUBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mictopus pa3BUTUA T€HETUKU. Pob uTomoruu
U SMOPHOJIOTUU B CTAHOBJICHUM TEHETUKH. BKiiaj poCCHUUCKUX M 3apyOeKHBIX
y4E€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TeHeTHUKU (THOPUIOIOTUYECKH,
[IUTOTCHETUYECKUHN, MOJICKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKHE
noHATHsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIECHHbIE ['. MeHnenem.
MoHorubpumaHOe CKpelmrBaHue. 3aKOH eAMHOO0Opa3usi THUOPHIOB TEPBOTO
nokojeHud. [IpaBuino qomMuHUpoBaHMs. 3aKOH pacIlEIUICHHs TPU3HAKOB. [ 'unore3a
YUCTOTHI raMeT. [1oiHOE M HEeMOoJIHOE TOMUHUPOBAHUE.

JQurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  [[UTOreHETHYEeCKHME  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupytoliee ckpenpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpE/ICNICHUS TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue nmpu3HakoB. Pabora T. MopraHna o cierieHHOMY
HacJIeI0BaHUIO TeHOB. HapylieHue ClenaeHus FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. [ eHeTuYecKue KapThl.



['enetuka mosia. XpoOMOCOMHOE ONpPEACIICHUE M0JIa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['omoramerHsle W reTeporaMeTrHnle oOpraHusmbl. HaciienoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACIEACTBEHHAS.
Posip  cpenpl B HEHACHEACTBEHHOW  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON W3MEHUYUBOCTU. BapraiioHHbBIN psijl U BapuallMOHHAsI KpUBasi.
Hopma peakunun npusHaka. KonndecTBEHHbIE M KauyE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnenctBennasi, Wi TEHOTHUIIMYECKAs, W3MEHYMBOCTh. KomMOWHaTHBHas
U3MEHUYMBOCTb. Meio3 U TMO0JOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMBOCTU. MyTalmoHHas u3aMeHunBOCTh. Kitaccudukanus MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ mpu4uHbl MyTaluud. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PAIOB B HAaclieACTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJI0BeKa: TeHeaIorMueCKuil, OJIM3HEIOBBIN, IUTOTC€HETUYECKUI, OMOXUMUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHM. CoBpemeHnHOE OTIpENIEIICHHE TE€HOTHUIA!
MMOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIE C MOMOIIBIO
[1I1P-ananmu3a. HacnencrBeHnuble 3a0ojeBaHUsS 4YEIOBEKA: ICHHBIC OOJIE3HH,
0O0JIE3HH C HACJIEICTBEHHOW MpEeApacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComMarnueckne M reHepatuBHble MyTauuud. CTBOJOBBIE KIETKHU. [IpuHUUIIBI
3I0pOBOTO 00pa3a KM3HU, TUATHOCTUKH, NPODUIAKTUKH U JICUYCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TeHETHKH B MIPEJIOTBPAICHUH U JICUEHUU TeHETHUECKNX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuirel U cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €0 [IUTOT€HETUYECKast
OCHOBa», «3aKOH PaCILICIICHUS U €r0 IUTOT€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «Iurndbpuanoe ckpemuBanuey, « L{luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBanusa», «Menosy, «B3anmMoaencTBue aaielbHbIX T€HOBY, «[ eHeTnueckue
KapThl PaCTEHUH, KUBOTHBIX M 4eloBeka», «[ eHeTnka mojay, «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W KHUBOTHBIXY,
«Buael u3menunBoCcTH», «MonudukanmonHas U3MEHUMBOCTH», «HacmemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmuIMKauud «MOHOTHOPUIHOE CKpELIMBAaHUEY,
«HenonHnoe nomuHupoBaHue», «JlurubpunHoe ckpenBaHuey», «llepexpéct
XPOMOCOM», MUKPOCKOII K MUKpoTpemnapaT «Jpo3oduna» (Hopma, MyTaru GopMbl
KPBUIbEB M OKPACKH Telia), repbapuii «['opox moceBHO».



JlaGopaTopHble M NpakTHYecKue padoThbl:

Jlabopatopnas padota No 5. «V3ydeHue pe3ynbTaTOB MOHOTUOPHIAHOIO M
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHas pabota Ne 6. «M3yuenrne Moau(pUKAIMOHHON N3MEHUYNBOCTH,
MIOCTPOEHHE BAPUALMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

Jlabopatopnas pabora Ne 7. «AHanu3 MyTanuid y JIpo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWe U aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa U IMPOLECC. 3apOKICHUE CEJIEKUUU U JTOMECTHUKALUS.
VYyenue H. U. BaBuiiosa o ieHTpax MpouCX0oxACHUS K MHOT000pa3usi KyJIbTYPHBIX
pacteHuil. LleHTpbl TPOUCX0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKUUA. MacCoBBI U UHAMBUIYAJIbHBIA OTOOPHI B
CEJIEKIMU pPAacTeHUl M JKUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUIMHT.
OTtnanénnas rudbpuauzanus u e€ ycrnexu. MIcKkyCCTBEHHBIN MyTareHes3 U NoJIy4eHHUe
MOJUIUIONUIOB. JIOCTHKEHUS CeNIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTalbl
co3ganusi pexomOuHantHo JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Knerounbsle KyapTypbl. MUKpOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

Dkojoruueckue W otudyeckue  npobmembl. MO —  reHeTHYecKu
MOJAU(PUIIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmuier 1 cxeMbl: kKapra «lIeHTpbl MPOMCXOXKIACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenunity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OOBekThl OHOTEXHOJNOTHNY, «KileTouHble KyJIbTYpel U
KJIOHUpOBaHHeE», « KOHCTpyrnpoBaHUE 1 MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJOB M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Okckypcus «OCHOBHBIE METOJBI M JOCTHKECHUS CEJIEKIIMU PACTCHUU U
’KMBOTHBIX (Ha CEJICKIIMOHHYO CTAHIIUIO, IUIEMECHHYO bepmy,



COPTOUCHIBITATENILHBI ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIHOHHAST OHOJIOTHS.

[IpennocbuUiku BO3HUKHOBEHUSI 3BOJIOLMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust © €€ MecTo B OWoNoruu. BiusHue 3BONIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbcTBa dBOJONMU. [laneoHToNOTHMYECKUE: TMOCIE0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B IMAJICOHTOJIOTHUECKOW JIETOTHCH, TIEPEXOMHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUS SMOPHOHOB Pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTHUYHbIE,
pPYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHHU3MOB HACIIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MMyTEeH y BCeEX
OpraHU3MOB.

OomonuonHas Tteopus Y. JlapBuHa. IIpeanochUiKM BO3HUKHOBEHUS
napBUHU3MA. J[BWKyIME CHUJIBI HSBOJIONMU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE TMPU OTPAHUUYEHHOCTU PECYpPCOB, HEOMNpeNeNEHHAsT W3MEHYUBOCTb,
60opn0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3Bosironuu (CTI) u €€ 0oCHOBHBIE MTOJIOKEHHUS.

MukposBoironus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Ipupoae. MyTalmOHHBINA
mporecc M KOMOWHATHBHAS WM3MEHYMBOCTH. [lOMyNAIMOHHBIE BOJHBI U Jpeiid
reHoB. M3osiust 1 MUTpanus.

EctectBennbiii or6op — HampaBnsoommii ¢akrtop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh, OpPraHU3MOB Kak pe3yJibTaT dBoJOIUU. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop( 036l U UAHOATANTALINH.

Bun wu BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. DopMbl  HBONIONUU:  (pusieTHYecKas, JHUBEpreHTHas,
KOHBEPreHTHas1, napaiesnbHas. HeoOpatumMocTh 3BOTIOLIHH.

[IpoucxoxieHre OT HeclenHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupytoias
crienuanu3anus. ATanTUBHAS paiAALIUS.

JdeMoHcTpanuu:

[Toptpersr: K. JInnnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bap, 2. I'ekkenb, @. Mromiep, A. H. CeBeprios.



Tabnuubr u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emiey, «3apoabIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  0opbObI  3a
cyliecTBOBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHIN,
«MHorooOpazue  mopon  KUBOTHbIX»,  «[lomymsmum»,  «MyTannoHnHas
U3MEHUYUBOCTE», «ApoMopdo3sy, «Umnoamanrammm», «OO0Imas aereHepanusy,
«/IBmxymue cuibl 3Boirounmn», «Kapra-cxema wmapumpyra myreumectsus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I"eorpaguueckoe BUI000pa3zoBaHUE», « IKOJIOTMUECKOE BUI000PA30BAHKE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKPACKH,
HA0Op IUIOMOB M CeMsH, KoyuteKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOTICHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIPaBICHUS IBOJIIOIUNY, 00BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «PopMbl COXPaHHOCTH
VMCKONIA€MbIX JKMBOTHBIX M pacTeHUuW», Mojenb ammumkanus «llepekpéct
XpPOMOCOMY, BIIayKHbIE Ipenaparsl «PazButue Hacekomoro», «PazBurtune JArymKkmn»,
Mukponpenapar «/po3zoduna» (Hopma, MyTauu GopMbl KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

Jlabopatopuast pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOPQOIOTHIESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocodJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE sKU3HM Ha 3em.ie.

JlonaydHble TpEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble THUmortessl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M maHCHepMus. XHUMHUYECKas
HBOMIOIMUS. AOHUOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKOW IBONMIOINH. HavanbHbIe Tanbl
ouonornyeckoi »Bomonuu. ['unoreza PHK-mMupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBblE KIIETKM M HMX DSBOJIOLMSA.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Karapxeil. Apxeickas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ mnepuoabl: KeMOPUUCKUIA,
OPJAOBUKCKUH, CUITYPUUCKHN, TEBOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so30¥icKas 3pa U €€ NEPUOIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaiiHo301ckass »pa W €€ mnepuoAbl: MaJICOTCHOBBIM, HEOICHOBBIM,
aHTPOIIOT€HOBBIN.

XapakTepuCcTUKa KJIMMaTa U Te0JOTHMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBIIEHME, pacBET U BBIMUPAHUE TPYIIIl KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECKOrO0 MHUpPAa KaK OTpaxkeHue 3Boiatound. OCHOBHBIE
CUCTEMAaTUYECKHE TPyl OPraHU3MOB.

OBOJIIOLIMA YEJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHuit o
IPOUCXOXKJIEHUN YeJoBeKka. Meroasl H3ydeHHsl aHTpororesesa. CxoicTBa u
pa3nuyuMs 4eJ0BEKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEJIOBEKaA.

JBmxyuiue cuiibl (pakTopbl) aHTponorenesa. HacienctseHHas ©3MEHUYMBOCTD
U ecTecTBeHHbIH 0TOOp. OOIIecTBEHHbIH 00pa3 >KU3HU, U3TOTOBIICHUE OPYIUN
Tpy/la, MBILJICHUE, PEYb.

OCHOBHBIE CTaJINM U BETBH JBOJIIOIIMM YEJIOBEKA: aABCTPAIONUTEKH, UenoBek
yMenbld, Yenmoek npsaMoxonsdmui, YermoBek HeaHIEpTAIbCKUM, YenoBek
pasyMHubIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBAHMS, 0O0JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAsS
(eBpasmiickasi),  HeErpo-aBCTpajioujHas  (PKBATOpUaAbHAs),  MOHTOJOUIHAsS
(a3marcko-amepukaHckas).  UepTel  NpPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOUN cucTeMbl», «Pa3BuTHe
OpraHnyeckoro mupa», «PacrturenbHas KieTka», «KUBOTHasg  KIETKay,
«IIpokapuornueckas kinerka», «CoBpeMEHHash CHCTEMa OpPraHUYECKOIO MHUPA»,
«CpaBHEHHE AaHATOMHYECKMX YE€pT CTPOCHMS YEJIOBEKa U YEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHeilmue moan», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCcKue pacoh».

O6opynoBanue:  Mmymsku  «I[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONIUTEKA, IUTEKAHTPOIA, HEaHAEPTalablld, KPOMaHbOHLA), CIEHNKH WIH
U300pKEHUS KaMEHHBIX OpYyJIui NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOMIEPHI,
pyomna, ckpebiia), TeOXpOHOJOTHYECKas Talnuia, KoUieKuus «DopMbl
COXPaHHOCTH MCKOIIAEMbIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHbIe M IpaKkTHYeCcKUe padoThbI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUI U
YKUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3msl M OKpYysKamoas cpeaa.



DKoJIoTus KaK HayKa. 3a7aud U pa3fesibl 3KOJIOTUU. MeTobl 3KOJIOTHYECKUX
UCCJIeIOBaHUMA. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Krmaccuduxamus sxomornyeckux (HakTOpOB:
abuoTnueckue, OMOTHYECKHME M aHTpONOreHHble. JlelcTBUE HSKOJIOIHMUECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (akTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOIU3M.
[IpucnocoOnennuss  OpraHU3MOB K  JCUCTBUI0O  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnyeckue dakTopsl. Busibl OMOTHYECKUX B3aUMOICHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOM03 U ero ¢opmbl. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAIIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHHe OMOTMYECKHMX B3aUMOJECUCTBUI Ul CYIIECTBOBAHMS OpPraHU3MOB B
MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHBIE MOKa3aTeau
NOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[mHamMuka YyuCcIeHHOCTH MOMYISIUA U €€ PeryJisiusl.

JdemoHcTpanum:

[Toptpetsr: A. I'ymGonbar, K. @. Pynbe, D. ['ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30Hb1 3emun», «Cpeabl oOUMTaHUS
opranusmoBy», «®otonepuoausmy», «llonymauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTHU MOMYJISIIIUU UHPY30puHu-TY Penbkny, «lluiieBbie nemnm.

JlaGopaTopHble ¥ NpakTHYecKue padoThl:

JlaGoparopnas pabora Ne 3. «Mopdonornueckrue 0COOEHHOCTU PaCTEHUM U3
Pa3HbBIX MECT OOUTAHUS.

JlabopatopHas padora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «Ilomcy€T MIOTHOCTH MOMYJSIIUNA Pa3HBIX BUOB
pacTEeHUN.

Tema 4. CooOmiecTBa M 3K0JI0rMYECKHE CHCTEMBI.

CooOmecTBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OMOLIEHO3a: BHUAOBas,
IPOCTPAHCTBCHHAS, Tpoduueckas (mumieBas). Buasl-momuHaHTel. CBS3M B
OuoIeHo3e.

Dkosioruueckre cuctembl (dkocucreMbl). IloHarue o006 »sKkocucTeMe U
ouoreonenoze. DOyHKIMOHANBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B 3KOCHUCTEME.
Tpoduueckue (muieBbie) ypoBHH dKOcucTeMbI. [TuieBrie nenu u cetu. OCHOBHbBIE
MOKa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUsA. DKOJIOTHYECKUE MUPAMMIbL:



OPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBOICTBa 3KOCUCTEM: YCTOWYHMBOCTD,
camoperysanus, pazsutue. Cykieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO
WIM [IMPOKOJIMCTBEHHOIO JIECa.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
Bbuonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak Qakrop ycroitunBoctu 3KocucteM. CoxpaHeHUe
OMOJIOrMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. . Bepuaackoro o Omocdepe. I'panuiipl, coctaB u CTPyKTypa
ounocheprr. XKuoe BemectBo u ero QyHkiuu. OcoObeHHOCTH OMOcPepbl Kak
r100abHOM 3KocHuCcTeMbl. J[MHaMHuueckoe paBHOBecHMe W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BeIECTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (yIiepoJa,
a3oTa). 30HaNbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenopeuecTBo B Onochepe 3emin. AHTPOIIOTeHHBIC H3MEHEHHS B Onocdepe.
['mobGanbHbIE 2KOJIOTMYECKUE TPOOIIEMBI.

CocyiiecTBoBaHME MPUPOIBI U yenoBeyecTBa. CoxpaHeHue OuopaznooOpasus
KaKk OCHOBa YCTOMUMBOCTH Ouocdepsl. OCHOBA palMOHAIBLHOTO YIPABICHUS
IPUPOJHBIMHU PECYpCaMH U MX UCIHOJb30BaHue. JlocTmkeHuss OMOIOruu U OXpaHa
PUPOJIBL.

JdeMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupel u cxemsl: «llumesbie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoJOTHUECKAsT TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoiiHOro  seca», «buoneno3 Bogoéma», «Arpouenos», «lIpumepnsie
aHTPOIOT€HHbIE BO3/ICHCTBUS HAa MPUPOAY», « BaxkHEeHI1e UCTOUHUKY 3arps3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHeiIas cocraBisiomas Ouocdepsi,
«®Dakrtopel  nmerpamanuu  mouBy,  «llapHukoBeIi A dexT»,  «DakTOpHI
pPaIMoOaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OO0mas cTpyktypa Ouocheps»,
«PacnpocTpanenne xu3HU B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot azota B mpupoae».

O6opynoBanue: Mojenb-anInKanus « TUnuUHbIe OHOLIEHO3BI», TrepOapuii
«PacrurenbHbIe co0OIIEeCTBaY, KOUICKINN «broneHo3y», «Bpenurenn BakHEHIIIX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», FrepOapuu 1 KOJJIEKIUUA PACTCHUIN U dKUBOTHBIX,
IpUHAAJIEKAIINE K PA3HBIM KOJIOTMYECKUM Irpynnam ogHoro Buaa, Kpacnas kaura
Poccuiickoii  ®enepanuu, w300pakeHUsT OXpaHSEMBIX BHUIOB pAaCTEHUU U
KUBOTHBIX.



INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycraHaBiMBalOTCS TpPeOOBaHUS K pe3ysibTaTam
OCBOGHHUSI  OOYYaOIIMMHUCSA MPOTpaMM  CPEAHETo  o0mero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOEHUA IpeaMera «buonorus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHWE OOYYaIOIMMUCS POCCHHUCKON
IPaXTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHHI0  OHOJIOTHUH,
[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH W HMCTOPUYCCKUX TPAAUIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBAThCS B CBOCH
JESITEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIW4YME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 11€JIU U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUA HpeaMeTa «bHoJIorHs» JOCTUTatoTCA B
CAMHCTBE YYEOHOM M BOCIHUTATECIBHOW JIEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHM, IMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IMIpOIleccaM CaMOITO3HAHHUS, CAMOBOCIHUTAaHHS U
CaMOpPa3BUTHs, PA3BUTHS BHYTPEHHEW TIO3WIMUA JIMYHOCTH, [aTPUOTU3MA,
YBAXEHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPYAa U CTApIUIEMY ITOKOJIEHHUIO,
B3aMMHOI'0 YBa)KEHUS, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HacCJEAUI0 U
TPAAUIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, NpUpOSIe U
OKpY>Karolen cpee.

JIngyHOCTHBIE peE3yibTaThl OCBOSHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh FTOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlWH, TO3WUTUBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPECHHUE KXU3HECHHOTO
OIBITA U OMbITA AEATEIBHOCTHA B MPOLECCE Pealn3alMid OCHOBHBIX HAIIPABJICHUU
BOCIIUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUaIOIIETOCs KaK aKTHBHOTO H

OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;



OCO3HaHHUE CBOMX KOHCTUTYIITMOHHBIX MPaB M 00513aHHOCTEH, yBaKEHUE 3aKOHA
Y IIPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITEIHLHOCTH MPU CO3/ITAHUM YUEOHBIX
IPOCKTOB, PEIICHWH YyYeOHBIX U TO3HABAaTEIBHBIX 3aj7a4, BBITIOJHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTBH  OIpPENENATh COOCTBEHHYIO IO3UIHUI0 IO OTHOLICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMATbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M HCCJIENOBATENbCKUX 337a4, YBAXKUTEIbHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NpPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOT0 COJIEPKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON rpaJaHCKOU MIEHTUYHOCTH, TATPUOTU3MA,
YBAXXEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHoun, ropnoctu
3a CBOM KpaM, cBOXO PonauHy, CBOM S3BIK M KYJIBTYpYy, IPOLUIOE M HACTOSALIEE
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHUE K MIPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM MPUPOJIbI,
JOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTHMH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIEC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOWIMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEIIAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEHWHONW JKU3HHM B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs JCTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;



NOHUMAaHUE 3MOLIMOHATIBHOIO BO3AEHCTBUS KUBOU IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTyYHsA:

MMOHMMAaHHKE 1 peaii3alis 3J0pOBOro u 6€30macHoro oopasa )Ku3HH (310POBOE
NUTaHuE, COOJII0IEHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATHM W OTHAbIXa, peryjspHas (Qu3nyeckas akTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHSI K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWJI HWHIWBUIYAIbHOTO M  KOJUJIEKTMBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUSAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HaHHWE MOCHEACTBUN W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpPEOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AaKTHUBHOHM JESTEIIbHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HAMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOSATEIHHO
BBINIOJIHATH TaKyIO JIESITEIIbHOCTB;

UHTEpPEC K Pa3MyHbIM cepaM mpodhecCHOHATBHON JesTeNIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oynymed mpodeccun U peaan30BbIBATH
COOCTBEHHbBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) IKOJIOTHYeCKOT0 BOCITUTAHMSA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HICTOUYHUKY JKU3HU
Ha 3emMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUTAHUPOBAaHUS IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX IIOCJIEICTBUM  JUIs
OKpY>KaloIllel CpeIbl;

OCO3HaHUE rjI00aJbHOTO XapaKTepa AKOJIOTMYECKUX MpoOJieM W ImyTel ux
pelIeHus;

CIIOCOOHOCTB UCITOJIB30BATh PUOOPETAEMBIE ITPU U3YUEHUN OMOJIOTUHU 3HAHUS
M YMEHUS T[pU peHIeHHH MpoOsieM, CBA3aHHBIX C  palOHAaJIbHBIM
IPUPOAOIIONb30BaHUEeM  (COONIOZICHHE  TPaBWJI  TMOBEACHHS B MPHUPOJIE,
HaIpaBJI€HHBIX HA COXpPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpaHy BHJIOB,
sKOCHCTEM, Onocdepsl);



AKTUBHOE HENIPUATHE ICVUCTBUM, IPUHOCAILINX BPEJ OKPYKAOLIEH TPUPOJHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIATONMPUSITHBIE IKOJIOTHYECKUE MOCIEIACTBUS
IIPEANIPUHUMAEMBIX IEUCTBUM U NPEIOTBPALaTh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIUIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEeATENbHOCTH HKOJIOTHUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLUAIBHOMN
MIPaKTHKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUUECKOMN NIEATEIBHOCTH dKOJIOTUYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKOM KYyJbTYpPHl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXK/TY JIFOJbMU U MO3HAHUS MUPA;

noHUMaHue crenuduku OWOJIOTMM Kak HayKd, OCO3HaHUs €€ poju B
bopMHpPOBaHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYXalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
o0l1llecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUuUu mnpodieM
COXpPaHEHHS TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTHUU JJII COBPEMEHHOW IMBHIM3AINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUsSI MEIUIIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJieM U
obOecrieueHns  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHUOJOTHMYECKUX 3HAHUM B IEJIX
NOBBINIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaroniuxcs, GopmMupyeMoi
IpU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHME CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HAHWS [JIs aHaldu3a u
OOBSICHEHUSI SBJICHUN OKPY>KAIOIIETO0 MUPa U MPOUCXOMSIINX B HEM MU3MEHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] Ha OCHOBE HAy4dHbIX (AaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS IS
penIeHus MpoOJIeM B peabHBIX KU3HECHHBIX CUTYAITUsX;

OCO3HAaHHME IIEHHOCTHM HAYYHOW JEATEIbHOCTHU, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30OBaHUI0 U
caMo00pa3oBaHWI0, K AKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWU MO OHONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS y4yeOHOro mpemmera «buomorusyy
BKJIFOYAIOT: 3HAYUMbIe I (OPMHUPOBAHHMS MHPOBO33PCHHS OOyYarONTUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIEHAYYHBIC MOHITHUS, OTPaKarolIne
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHeONU(PUKYy METOJOB TIO3HAHUS,
WCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, MPOIECC,
cHUCTeMa, Hay4HbIH (pakT, MPUHITUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
Hcce0BaHNe, HAOII0IeHEe, H3MEPEHHE, DKCTICPUMEHT M APYTHUX ), yHUBEPCAIbHBIC
y4yeOHbIe JehcTBHS (IMO3HABaTENbHbIC, KOMMYHHKATUBHBIC, PETYJATHUBHBIE),
obecnieunBaronie GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMATLHOM
KOMITETCHIIUA  OOYYalOIIMXCA, CIOCOOHOCTh OOYyYaronmuxcsi HMCIOJIh30BaTh
OCBOEHHBIE MEXIUCITUTIIINHAPHBIE, MUPOBO33PEHUYCSCKHIE 3HAHUS ¥ YHUBEPCAJIbHBIC
y4eOHBIC ICHCTBUS B TT0O3HABATEIILHON M COIMATLHOM MPaKTHKE.

MeTanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHUsl TOTKHBI OTPAXKATh:

OBaagenne YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEILHBIMH
JEeUCTBUSIMMU:

1) 0a30Bble JJOrHYecKHe TeCTBUSI:

CaMOCTOATENILHO  (OPMYJIMPOBAaTh W aKTyaJlW3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHMHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CPaBHEHHS, KiIacCU(pUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIpENIENATh IETU NeATeILHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH UX
JTOCTHUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMHU IIEIISMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE TIOHATHUS JJIsl 0ObsICHEHUS (PAaKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE paCCYKIeHUs (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBACMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKIIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IETIbHBIE CPEJICTBA VIS PEICTABICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIICHWH B U3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMA PA3HOTO POJA, BBISIBICHHBIX B PAa3IMYHBIX HWH(POPMAITMOHHBIX
HMCTOYHHKAX,



pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB
TIEJISIM, OIICHUBATh PUCKH MOCTEACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATH M BBITIOTHATEH pa0OTy B YCIOBUSAX PEATbHOTO, BUPTYAILHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.

2) 0a3oBbIe McCiIeI0BaTEIbCKUE 1eHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U IPOCKTHON JIEATEIBHOCTH,
HAaBBIKAMHM  pa3perieHusi mpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHsI MPAKTUICCKUX 3a/1a4, TPUMCHECHHIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONb30BaTh PA3MUHbIC BUABI JEATEIBHOCTH IO TOIYYCHHIO HOBOTO
3HAHUS, €r0 WHTEPIpETAlnH, MPeoOpa30BaHUI0O M TNPUMEHEHUI0 B Y4YEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX U COIUATIBHBIX TPOCKTOB;

(dbopMUPOBaTh HAYYHBIA THUI MBIIUICHUS, BIAIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSAMHU U METO/IAMH;

CTaBUTh U (HOPMyIHpPOBaTh COOCTBEHHBIC 3aJauyud B 00pa30BaTeIbHOU
NESTETHPHOCTH U KU3HCHHBIX CUTYaIIUSX;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIIeHNs, HAXOUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MMApaMETPhl U KPUTCPUH PEIIICHUS,

aHAM3UPOBATh TMOJYYCHHBIE B XOJE pEUICHHs 3aJadd  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIlUSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBI MOMCK TEpEeHOca CPEACTB M CIOCOOOB
JeHCTBHS B MPO(PECCHOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTHYECKYIO 00JacTh
KHU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC WJEH, MpEJjlaratb OPUTHHAIBHBIC TOIXOJbI M pPEHICHUs,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUS.

3) pa6ora c unpopmanueii:

OpPHUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX WHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaTrype, OHOJOTUYECKUX CIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTEpHeTe), aHaIU3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MIPEACTABICHUS, KPUTUUYECKU OIICHUBATH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUHUBOCT;



dbopMyIMpOBaTh 3aMPOCH U MPUMEHSITH PA3NIMYHBIE METOJbI MPU TIOUCKE H
oTObope Ouosornyeckor mHpopManru, HEOOXOAUMOM JIJIsT BBITIOJTHEHUS YYCOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH{, COBEPILICHCTBOBATh KyJIbTypy aKTUBHOTO MCIOJIB30BaHUs PA3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
OnoJornyecKor HHPpopMaluu (CXeMbl, rpapuKu, AMarpaMMbl, TAOJIULIbI, PUCYHKU U
Apyroe);

UCIIOJb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa MHpu paboTe ¢
Ouonornyeckoll HMHPOpMaLMEN: TPUMEHSATh XHUMHYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M MPeoOpa3oBhIBAaTh  3HAKOBO-CHMBOJIMYECKHWE  CPENCTBA
HATJIATHOCTH;

BIQJCTh ~ HABBIKAMHM  PAaclO3HaBaHUSA W 3aUTHl  WHQOpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjajieHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX cpepax >KU3HU, aKTUBHO y4acTBOBATH
B JIMAJOre WM JUCKYCCHM IO CYLIECTBY OOCYyKJaeMOW TeMbl (YMEHHUE 3a]laBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeJjiaraeMon
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3HUIUN APYTUX yYaCTHUKOB
JMaNIoTa WM JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpPEACTBA OOILIEHUS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAIKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCcTHas 1eATeJIbHOCTh:

NOHUMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAaHAHOW M WHIUBUAYaTbHOU
paboTHI IPH peIICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPU PElIeHUH YUeOHOM 3a/1au;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)I0TO 4eHa KOJIJICKTHBA;

OpUHUMATh IEM  COBMECTHOM  JESATENHHOCTH, OPraHU30BLIBATH |
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTHUKEHHUIO: COCTaBISATh IUIAaH JCHCTBUH,



pacupeneniaTh pojad ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXXIaTh PEe3yJbTaTh
COBMECTHO paboThI;

OIIEHMBATh KAY€CTBO CBOETO BKJIAJa M KaXJIOTO YUaCTHUKA KOMAH bl B OOIIIHIA
pe3yNbTAT MO Pa3pabOTaHHBIM KPUTECPHUSIM,

peajaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEHU C NO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHbBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHMWS JUIsl BBISIBIICHUS MpOOJIeM U UX
pelIeHus B 5KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBHIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUN IICJIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBHUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOW IMPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATEIbHYIO JESITEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJjauyl B 00pa30oBaTEIbLHON
JEATENbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITENILHO COCTABJISITh IJIaH PEIICHUSI IPOOIEMBI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKu y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;

JienaTh OCO3HaHHBIN BBIOODP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O0JIACTSIX 3HAHMM, IMOCTOSIHHO IMOBBIINIATH CBOW 0O0pa30BATENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BIQJICTh HABBIKAMH  TIO3HABATEIBHON  pedJeKCHd  KaK  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI pedICKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHICHUS IO UX
CHIKCHUIO;

IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYyIMX [PU aAHAJIN3E pE3yJIbTaTOB
NEeATEIIbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IpUHUMATh ceOsl, MOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTrUX TpPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETIOBEKA.

NNPEJMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarbl ocBoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT CIEIUPUIECKUE IS yueOHOTo penmeTa «bromorus
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETALIMM U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CHUTyallUsX, CBA3aHHBIX ¢ Ouonorumed. B mporpamme mnpeamerHble
pe3yJbTaThl IPEICTABICHBI 10 TOAaM 00yUYeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpenmera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAYYHOI'O MHPOBO33PEHMS, O BKIJIAJ€ POCCUICKUX U
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B  pa3BUTHE OHONOTUH, (PYHKIIMOHAIHHON
I'PaMOTHOCTH Y€JIOBEKA VISl pELICHUS KU3HECHHBIX 3a7a4;

YMEHUE paCKpbIBaTh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KHU3Hb, KIIETKA, OPraHu3M, MeTa00JIn3M (0OOMEH BEUIECTB U NMPEBPAILIEHUE SHEPTUN),
roMeocTa3 (caMmoperysisiuusi), YpOBHEBas OpraHU3allhs O KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHUE (PENPOILYKIIHS), HACIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpaJlbHasg JOrMa MOJEKYJSIpHOM Ouosioruu), 3akonbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1eHTpax MHOT000pa3usi u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuiosa), onpenenste rpaHUIbl MX
IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHUE BIIAJIETh METOJIAMU HAYYHOT'O MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3b], BHISIBJICHHE 3aBUCUMOCTH
MEXJy HCCIENYEMBbIMH BEIMYMHAMHU, OOBSICHEHHME IOJYyUYEHHBIX pEe3yJbTaToOB,
MCIIOJIb30BAaHHBIX HAYYHBIX NMOHATHUNA, TEOPUNA U 3aKOHOB, YMEHUE JI€NIAaTh BBIBObBI
Ha OCHOBAHMH ITOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHAa BEIIECTB M MPEBpALECHUS SHEPTUHM B KIETKe, (pOoToCHMHTE3a,
IUTACTHYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3ma
(oHTOTEHE3);

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJIA NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KHU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3I0POBBS
OKpYKaroIIUX JI0AeH, COOII0/IEHUsI HOPM I'PaMOTHOTO MOBE/IEHHUS B OKpY KaroIien
OPUPOAHON cpejie, MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BAaHUS JOCTHXKEHUN
COBPEMEHHOM ouonoruu U OMOTEXHOJIOT Ui Uil palMOHAJIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
OUTHUOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacJeI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIMBAHUS Uil Tpe/icKa3aHus HaclieOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBIMONHITH J1a0OpAaTOPHBIE M MpPAaKTHYECKHE palboThI, COOIIOAATH
npaBuiIa mpu padboTe ¢ yaeOHBIM U Ja00paTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBON MH(POPMALIMK, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCIEIOBaHUN B OHOIOTHH,
MeAMIIMHE, OUOTEXHOJIOTUH;

yMEHHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHUS,
000011ast Onosornueckyro MHGOPMAIMIO U3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN armapaT OMOJOTHH.

[IpenmeTrHble pe3yiabTaThl OCBOEHUs1 yueOHoro mpeamera «buomnorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOI'O MHPOBO33PEHMS, O BKIIAJ€ POCCHICKUX U
3apyOeKHBIX Yy4YEHBIX-OMOJIIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIHMOHAIHHON
IPAMOTHOCTH Y€JIOBEKA JUIsl PEIECHUS KU3HEHHBIX 33/a4;

yMEHUE PACKPbIBATH COACPKAHUE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/,
NONyJISIIUsl, TeHO(OH, HSBOJIIOIHUSA, ABMXKYIIHME CHUIIbI ((DaKTOPhI) DBOJIIOIUU,
IPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, HKOJOTHYECKUE (DaKTOPHI,
DKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTBI, PEAYyLEHTbl, LENu [UTaHu,
HKOJIOTHYECKas Mupamua, OuoreomeHos, onocdepa;



yMEHUE Wu3JIaraTh OWOJOTHYECKHE Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. baspa, depenoBaHusi riaBHBIX HalpaBlI€HUN U
nyteit aBomormu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
OMHCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpraHu3alvs U MPOBEJICHUE
OMOJIOrMYECKOT0 AKCIIEPUMEHTA, BBIBUKEHHUE TUTIOTE3bI, BBISIBICHHE 3aBUCUMOCTHU
MEXIy HCCICTYyeMbIMU BEIWYMHAMH, OOBSCHEHHWE TMOJYYCHHBIX pPE3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE JI€NIaTh BHIBOBI
HA OCHOBAHMH TOJTYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSAIUNA, NPOIYLUEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOT€OIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpAa, BHJI000pPA30BaHMS, MPUCTIOCOOIECHHOCTH
OpraHU3MOB, JEWCTBUS SKOJOTUYECKHX (PAKTOPOB HA OpPraHu3Mbl, MEpeHoca
BEILIECTB M TIOTOKA HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LUKJIOB B Onocdepe;

yMEHUE MPUMEHATH TMOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTUYECKHUX
IIPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOMN
KU3HH C LeNbl0 ofecredeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKpY>KaloIlUX JIF0/IeH, COOII0ICHUSI HOPM TPaMOTHOIO MTOBEJICHUS B OKpY Karouen
IPUPOIHON cpeje, MOHUMaHWe HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JJIsl PAIlMOHAILHOTO MTPUPOIOTOIB30BAHMS;

yMEHHUE peuiaTh 3JeMEHTapHble OMOJIOTMYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIeCTB U DHEPTUM B IKOCUCTeMax (LIeNH MUTaHus);

YMEHUE BBIMOJTHATH JIA0OPATOPHBIE W MpaKTUYeCKHe pPaboThl, COOII0IAThH
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIEHUBATh M HHTEPIPETHPOBATH HHGOPMAILIUIO
OMOJIOTMYECKOTO  COAEP)KAHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEJCTBAa MAacCCOBOW MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTtepuaiabl),  pacCMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLICHUS,
000011251 OMONOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCII0JI30BATh NOHATUITHBIN armapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMMbl

buoiorus kak Hayka

JKuBkle cucTeMBl 1 X opraHu3anus

XUMUYECKUN COCTaB M CTPOCHUE KIIETKU

X(PISHGI[CHTCHBHOCTL KIJIICTKHU

Paszmuoxenue u UHIUBUAYaJIbHOC Pa3BUTUC
OpTraHnu3MOB

HaciencTtseHHOCTS M U3MEHUYMBOCTD
OpraHu3MOB

Ceneknus opranu3mMoB. OCHOBBI
OUOTEXHOJIOTUHA

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

0.5

1.5

DJICKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7141¢292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

DBOJIIONUOHHAS OUOJIOTUsA

BOSHHKHOBCHI/IC nu paSBI/ITI/Ie JKHN3HHU Ha
3emie

OpraHusMbl 1 OKpy’Karolas cpeaa

4 Coo00111eCTBa U DKOJIOTHUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuyecTBO 4acoB

Bcero

34

KonTpoJabusbie
padoThI

IIpakTHyeckne
padoThI

0.5

2.5

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

Bu6nuoreka [JOK
https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Ne
w/n Tema ypoka
buonorus B cucreme Hayk

Mertonl mO3HAHUSA KUBON
npuposl. [Ipaktudeckas pabora
Ne 1 «Mcnonb3oBaHue pa3aMuHbIX
METOJIOB IPU U3yYEHUU
OMOJOTrHYECKUX 00BEKTOBY

buonorunueckue CHUCTCMBI,
MponecChbl U NX U3YYCHHUC

XMMHUYECKUH COCTaB KJIETKU. Boga
1 MUHEpaJIbHBIC COTH

benku. CoctaB u cTpoeHue O0eIKoB

®depMeHThl — OHOJIOTHYECKHE
Katanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJINTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WIN KaTaasbl)»

VriaeBonnsl. JIunuael

KoanuyecTBO 4acoB

JlaTa
Kontpoabubie IlpakTHyeckue
Bcero U3y4YeHUS

padoThI padoThI

1

1 0.5

1

1

1

1 0.5

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso0.ru/863e6122

bu6mmoreka [IOK
https://m.edsoo0.ru/863e6564

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e674¢

Bbu6nuoreka [JOK
https://m.eds00.ru/863e6b72

bu6mmorexa [IOK
https://m.eds00.ru/863e6b72

bu6mmorexa [IOK
https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

10

11

12

13

14

15

16

17

HyxnennoBblie kucnotsl. ATO

HcTopus 1 MeToAbl U3ydeHus
knetku. Knerounas teopus

Knerka xak nenocrtHas )KuBas
cucreMa

CtpoeHue 3ykapruOTHYECKOU
kietku. JlaboparopHas padota Ne 2
«HM3y4eHne cTpoeHus KIETOK
pacTeHui, )KUBOTHBIX, TPHOOB 1
OaxkTepuil IO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIpenapaTax 1 ux
OINKCaHHE»

OOMeH BeLIECTB WX META00IN3M
doTtocuHTE3. XEeMOCHHTE3

DOHepreTnyeckuit oOMeH

JKUu3HEHHBIN IIUKIT KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGopatopnas pabora Ne 3
«HaOnroneHre MuTo3a B KJIeTKax
KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MHKpPOIIpETiapaTax»

Buocunres Oenka. Peakuus
MaTpUYHOTO CHHTE3a

Tpancnsius — OuocunTe3 Oenka

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

bu6mmorexa [IOK
https://m.edsoo.ru/863e6e88

bubmmoreka [JOK
https://m.eds00.ru/863e61f0
https://m.edsoo.ru/863¢716¢

bu6mmorexa [IOK
https://m.edso0.ru/863e766¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e7c¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢

bu6mmorexa [IOK
https://m.edsoo.ru/863e796¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

25

26

Hexknetounsie GopMbl )KU3HH —
BUPYCHI

cDOpMI:I Pa3MHOKCHUS OpraHN3MOB

Meiios

OO6pa3zoBaHue 1 pa3BUTHE MOJIOBBIX
K1eToK. ONI010TBOPEHHE.
Jlaboparopras padota Ne 4
«HM3ydenne cTpoeHus NMOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIperapaTax»

NunuBuayansHOE pa3BUTHE
OpraHu3MOB

I'eneTnka — HayKa O
HaCJICACTBECHHOCTH U
HU3MCHYHNBOCTHU

3aKOHOMEPHOCTH Hacle10BaHUs
pU3HaKoB. MoHOrHOpUIHOE
CKpelLBaHNe

JurnbpuaHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HACJIeIOBaHUs MPU3HAKOB

CuenjeHHOe HacleJ0BaHUe
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenne pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo0.ru/863¢7540

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e81b6

bubmmoreka [JOK
https://m.edsoo.ru/863e8436

bu6mmoreka [IOK
https://m.eds00.ru/863e8612

bu6mmorexa [IOK
https://m.edso0.ru/863e8878

bu6mmorexa [IOK
https://m.edsoo.ru/863¢89a4

Bbu6nuoreka [JOK
https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

CKpeIIMBaHUs Y APO30(UIIbI HA
TOTOBBIX MUKpOIIpernapaTax»

I'eneruka noma. HacienoBanue
MPU3HAKOB, CUEIJICHHBIX C ITOJIOM

W3menunBocTs. HenacnencteenHas
U3MEHYMBOCTb. JJabopaTtopHas
pabota Ne 6. M3yuenue
MOU(UKAITMIOHHON H3MEHYHBOCTH,
MOCTPOCHHE BapUAIMOHHOTO Psizia
Y BapUaALlMOHHON KPUBON»
HacnenctBeHHast U3MEHYMBOCTb.
JlaGopatopHnas pabora Ne 7.
«AHanu3 MyTanui y 1po30¢uibt
Ha TOTOBBIX MUKPOITpErapaTaxy

I'eneTuka uenoBeka

PesepBHbIit ypok. O600ICHHE 10
TeMe «HacnencrBeHHOCTE U
W3MEHYUBOCTH OPTAHU3MOBY»

Cenekius Kak HayKa U IpoLece

MeToapl U JOCTHKEHUS CEIEKIUU
pacTeHUN U KUBOTHBIX

buoTexHoIOTHS KaK 0Tpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

0.5

0.5

bubmuorexka [JOK
https://m.edsoo.ru/863e8c60

bubmuorexka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8d78

bubmmoreka [JOK
https://m.edso0.ru/863e¢9214

bu6mmoreka [JOK
https://m.edso0.ru/863e¢9214

bu6mmorexa [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

Tema ypoka

OBOIIOLUSA U METOABI €€ U3YUECHUS

Hcropust pa3BuTHS IPEACTABICHUI
00 3BOTIONUU

MuKpO3BOMIOLMS

[Momynsus kak 3JeMeHTapHas
€IMHUIIA BUJA U HBOJIIOLHMH.
JlaGopatopHnast pabora Ne 1
«CpaBHEHME BHJIOB 110
MOP(OTIOTHIECKOMY KPUTEPHUIO)

JIBIXKyIiue cuibl (3JeMEeHTapHbIe
(axTOpHI) IBOITIOIUH

EctectBenHsblit 0TO0p 1 ero Gopmbl

Pe3ynbTaThl 3BOTIOLNHN:
HPUCTIOCOOJICHHOCTh OPraHU3MOB H
BUJI000pazoBanue. JlabopaTopHas
pabota Ne 2 «Onucanwue
pUCnocoO0JICHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIIHLHOTO XapaKTepa»

Hanpasnenus u nytu
MaKpO3BOIIOLUU

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

0.5

0.5

JlaTa
HU3yYCHUS

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmmoreka [JOK
https://m.edsoo.ru/863ea20e

bubmmoreka [JOK
https://m.eds00.ru/863e¢9570

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e9cle

bubmmoreka [JOK
https://m.eds00.ru/863e¢99¢6

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e91fde

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

10

11

12

13

14

15

16

17

18

19

20

HeobOpatumocTh 3BOMIONINN

Ucrtopus xxu3nu Ha 3emiie u
METOABI €€ N3y4CHUs

['umoTe3sl MPOUCXOKACHUS KU3HU
Ha 3emiie

PazButue xu3HM Ha 3emMIie 1o spam
U Teproaam

OCHOBHBIE 3TaNbl 9BOJIIOIINH
PACTUTCIIBHOTO U )KUBOTHOT'O MHpPaA.
[IpakTuueckas padora Ne 1
<<I/I3yquHe HCKOIIa€MBIX OCTAaTKOB
pacTeHHH U KUBOTHBIX B
KOJUTEKIIHSIX)

CoBpeMeHHas cuctema
OpPTraHUYeCKOTO MHpa

DBOJIOIUS YeTIOBEKa
(aHTpOIIOTEHE3)

JBwmwxymue cuibl ((HakTopsr)
aHTpOIoreHes3a

OCHOBHBIE CTaJIH 3BOJIOLINH
YeoBeKa

YenoBeueckue pachl U MPUPOTHBIC
aJlanTalyy 4eI0oBeKa

PeseprHblit ypok. O000IIeHNE 1O
TeMe «Bo3HHKHOBEHME U pa3BUTHE
JKU3HU Ha 3eMie»

DKOJIoTHus KaK HayKa

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ea5a6

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eabbe

Bbu6nuoreka [JOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edsoo.ru/863ea48¢e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [IOK
https://m.edsoo.ru/863cad44

bu6mmoreka [IOK
https://m.edsoo.ru/863eaeca2



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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Cpenbl 00UTaHHS U SKOJIOTHYECKHE
bakTopsI

AbGuotndeckue GakTopHbI.
JlaGopaTopnas pabota Ne 3.
«Mopdomoruaeckrne 0COOEHHOCTH
pacTeHui 13 pa3HbIX MECT
oburanusy. JlabopaTopnas pabora
Ne 4. «BnusiHne cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buotnueckue dakropsl

DKOJIOTHYECKUE XapaKTEPUCTUKH
nonyJsiiun. [Ipakruueckas pabota
Ne 2 «ITonmcuéTt mioTHOCTH
TOTYJISIIIUI pa3HbIX BUIOB
pacTeHun»

Coo01iecTBa OPraHu3MOB —
OHOLIEHO3
DKOJIOTHYECKHUE CUCTEMEI

(3KOCUCTEMBI)

OcHOBHBIE TIOKA3aTeIH
IKOCUCTEMBI. DKOJIOTUUECKUE
nupaMuipl. CBONCTBA DIKOCUCTEM.
Cykreccust

[IpupogHbIe 3KOCUCTEMBI
AHTpPOIIOTr€HHbIE SKOCUCTEMBI
buocdepa — rnobanphas
IKOCUCTEMA 3EMIIU

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edsoo.ru/863eb348

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

Bbu6nuoreka [JOK
https://m.edsoo.ru/863eb46a

bubmmoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31
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33

34

3aKOHOMEPHOCTH CYIIIECTBOBAHHS
ouocdepsl

YenoseuecTBO B OHochepe 3emin

CocyuecTBoBaHHE IPUPOABI U
YeJoBeYeCcTBa

PesepBHEIil ypok. O000mICHME
TeMbl «C0o00IIIeCTBa 1
JKOJIOTUYECKUAE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5

bu6mmorexa [IOK
https://m.edsoo.ru/863ebd16

bu6mmorexa [IOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

* buonorus, 11 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E. u
npyrue; nox peaakuueit [lonomapéroit M.H., OG1iecTBO ¢ orpaHM4eHHOM
oTBeTcTBeHHOCTHIO M3narenbckuii uentp « BEHTAHA-I'PA®»; AkuimonepHoe
obmectBo «M3narensctBo «IIpocBeiienne

* buonorwus, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakiueit Kpukcynosa E.A., O011ecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

* buonorus. O6mas 6uonorus, 10 kimacc/ Cupornazos B.U., Aradonosa 1.b.,
3axaposa E.T., O6m1iecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO « IPODAY;

AxtmonepHoe o6miectBo «M3marensctBo «lIpocBemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://catalog.prosv.ru/category

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bu6anorexa IJOK

https://m.edsoo.ru/7f413b38

https://urok.apkpro.ru/
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