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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mMporpaMMbl MO OWOJIOTUH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TMOAXOA0B K (DOPMHPOBAHHIO COACpKAHHUA Y4EOHOrO TMpeaMeTa
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJIel, COJep)KaHUs, pe3ylIbTaToB OOY4YeHHS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIINX LEJsIX U
NPUHIUIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUH KUBOU IIPUPOJIBI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrnacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuosornu AaéT TMpeACTaBICHHE O IMeNsAx, 00 oOmen
CTpaTerud OOYYCHHs, BOCIHTAaHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», onpenenser o00s3aTeNbHOE TPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM U TeMmaw,
PEKOMEHTyeMYIO TIOCIIEeIOBATEIIbHOCTh U3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJarommnXcs.

B nporpaMmMe mo OHONOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAIlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  y4eOHO-IIO3HABATEIHLHON
NeATeIbHOCTH/YUEOHBIX JCHCTBUI OOYYaIOMIMXCS IO OCBOCHHIO COJICpPIKAHMS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
(GopMUpOBAaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHH >KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU AJISl pEICHUS MPUKIAIHBIX 3a7]a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
Te€HETUYECKOTO KOHCYJIbTHPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOMIEH NPUPOJHOW Cpeae, aHaau3a
BIIMSIHUSI XO3STCTBEHHOW JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHME MPHUPOIHBIX H
MCKYCCTBEHHBIX KOCUCTEM. Y CUJICHHE BHUMAHU K MPHUKIATHON HAIIPABICHHOCTH



yueOHOoro mpenmera «buosorus» mpoaUKTOBAHO HEOOXOJAMMOCTBIO OOECIeUEHUs
YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJlay IKOJIbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas npexanonaraer (GopMupoBaHHe Yy  OOydaroUIuXxcs
CHOCOOHOCTH aJalnTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHW3allid M HBOJIOLUHU, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbinoe 3HaueHne OUONOTUS UMEET TAKXKE JJIsl PEIIeHUS] BOCTUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrneynBaeT ycioBHs Uisi (OpMUpOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIIOCOOCTBYET HMHTETpAaIlMM OWOJIOTHYECKUX 3HAHUHU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEPKaHUS, TMPEACTABICHHOIO B MPOrpaMMme II0
ouonoruu.

OT60p coxepkanmsi yueObHOro mnpenMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAUUMbBIC [IJIS
dbopMupoBaHusi 00IIEH KyIbTYphl, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJ0oBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUYeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPBIE CITY>KaT OCHOBOU /it (hOPMHUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OWONIOTUM  OCYIIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro nmpeamera «buomorus»
BBIJICJICHBI CIICIYIOIIUE COAepKaTesibHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3m Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorusi» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMU, BBIIAIONIUXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromuXcs TMO3HABATEIbHBIX, HHTCIUICKTYIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUKW B MPAKTUYCCKOW JIESITCIBHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHCHHE TTPHOOPETEHHBIX 3HAHWM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH IMOCJICICTBUM CBOEH JEATEIHLHOCTH MO OTHOIICHUIO K OKpY’Karolllel cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MPUPOJIBI (HAOI0ICHHE, SKCTIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHHWE pa3IMUHBIX METOJOB MPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpAJbHBIX BewlecTB B Kierke. llomgmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYyNbl (NE€pBUYHASA, BTOpUYHAS, TPETUYHASI U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuus pepMEHTOB OT HEOPraHUUYECKUX KaTalIu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble  cBoiWcTBa. buonormyeckue ¢yHkuun JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cuUcTemMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[Ipoucxoxaenne MHUTOXOHApUN W TuiacTud. Bunbl 1uactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOCHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEpPEeHMH, JKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabora Ne 2. «lM3ydyeHue cTpoeHHs KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl (orocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpPYIoMue OakTepuu. 3HaUeHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsnuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LUK KIeTku. MHTepdaza u mutos.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOrMYEeCKMEe OCHOBBI Pa3MHOXEHHUST U  WHAMBUAYAJIbHOTO  Pa3BUTHUA
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXXEHUS: [JEJEHUE HaJBOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Craguu Mmeiio3a. Ilpoiiecchl, Mpoucxoasiine Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CnepMaTo30u[l, SIMIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHmii. OHTOr€HE3 LBETKOBOI'O PACTEHUS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus IHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOUIETO», «SiekneTka miekonuTarmero», «KapruokuHes B KIETKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
¥ SMOpHOJIOTMM B CTAHOBJIGHWU T€HETHKU. BKiiam poCCHHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. Mennaenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHMOIO  HACJIECJIOBAaHUS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

Cuemiennoe  HacnenoBanwe mpu3HakoB. PaGora T. Moprana mo
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
xpoMmocombl. ['omorametrHesle W reTeporaMeTHble opraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunu npusnaka. KoauyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU U HUX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a0oeBaHUsl 4YellOBeKa: TeHHble OO0Je3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKY U JICUSHUSI T€HETHYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumnos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIencTBUE AJUIENIBHBIX TE€HOB», «l'eHeTnueckue KapTel paCTCHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakTopa», «I'eHeTnka rpymni KpoBuy», «MyTarmoHHAasT ”3MEHUYHUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUILEB U OKPACKH Tena), repdapuit «I'opox moceBHON».

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «M3ydueHue MoauPpUKaIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeJIEKIIMU. MacCOBbIN M UHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtubpuauzanus u €€ ycrnexu. VCKycCTBeHHBbIH MyTareHe3 W
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. Kierodnas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAdOTHI:

Okckypeuss «OCHOBHBIE METOABI W JOCTHIKEHUS CENEKIUU pPACTEHUU U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHAA OHOJIOTHS.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJIOB B TMaJIGOHTOJIOTHYECKOM JIETONUCH, TEPEeXOoHbie (OpPMEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuibl ((aKTOphl) IBOJIIOIMKA BUAOB B MpUpojae. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHM3MOB KakK pe3yiabTaT dBoionuu. [Ipumepbr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEpPreHTHasl, napaieibHas. HeoOpaTumMoCTh 3BOJIIOIUH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTauuonnas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHME.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpAaCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emue.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOH 3BooIMU. HayanbHble 3Tamnbl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuonam. Karapxeit. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPOIIOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYeCcKOro Mupa Kak OTpakeHHe OdBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  ((pakTopbl)  aHTPONOrEeHe3a. Hacnencrennas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIecCTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npaAmoxomdamui, YenoBek HeaHaepTanbCKuil, YenoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiouMjHas  (dKBaTOpHAIbHAs),  MOHIOJIOMAHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnmuuel U cxeMbl: «Bo3nukHoBenne CoOJIHEUHOH cUCTEMBI», «Pa3Butihe
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHbOHIA), CJIENKH WU
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[Tpaktuueckas padora Ne 1. «M3ydeHne mcKomaeMbpIX OCTaTKOB PACTCHHUHA U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJauu U pasjeibl SKOJOTHH. MeToIbl 3KOJIOTHYECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuoTtuyeckue, OMOTHMYECKHME U aHTPOINOTeHHblE. JIeHCTBUE HKOJIOTHYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aUMOJICUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MTPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padora Ne 3. «Mopdosorndeckue 0COOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
OouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMubl: MPOAYKUUH, YHCIEHHOCTH, Ouomaccbl. CBONCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIY IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero (ynkuuu. OcobeHHoctu Ouocdepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTpONIOreHHbIe U3MEHEHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBeril d3pdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Monaenb-ammInkanus «TunuaHble OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoit ®epepannu, U300pa’k€HUs OXpPaHAEMbIX BHJIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYaloIIUMHCS TpPOrpaMM  CpeaHero o0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a/lady, YBaXUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH IE€pe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUA I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUSA JKUBOU IIPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHUMAHUE U peaiu3alus 370pOBOro H 0Oe30macHoro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPY10It00HU¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3nyHbiM cepaM MpodeccHuoHANbHOU JeSTEIHHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOE OTHOIICHHE K NPHUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJIOTHYECKHX MpoOJIeM M MyTed uxX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalnpaBJICHHBIX HAa COXPAaHCHHE DPABHOBECUS B SKOCUCTEMAax, OXpaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO DKOJIOTHYECKOTO MBIUICHHSI, SKOJIOTHIECKON KYIbTYpPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpEJICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYKAIOIIEeM MHPE KaK O €AUHCTBE INMPHUPOJBI, YEJIOBEKA U
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB IMO3HAHMS, UCIONIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIBIO TIOYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIPHOCTh HHINBHIYATHHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS yueOHOro mpeamera «buomorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpIus, SBICHHE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaoIIne dbopmMupoBaHue G yHKIHOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNsITh LETN JeATeITbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIIEACTBUMN JACATEIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMH Y4EOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUABI JICATCIBHOCTH 110 IOJYyYECHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIHLHOM
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUHU PEILICHNUS,

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MMOUCK TMEpPeHoca CPEJCTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, MpEJiaraTb OPUTHHAIBHBIC MOJIXOJbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoil nHGoOpMaIMU, HEOOXOIUMOM JJIsi BHIMIOJIHEHUS! Y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopmaru (CXeMbl, TpadUKH, THArPaAaMMBbI, TaOIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX y4aCTHHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYEOHBIX CUTYyAIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHbIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TIOCTOSHHO TIOBBIIATH CBOM OOpa30BaTEIbHBIN WU
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HMX PE3YIAbTATOB H
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU JPYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUIO 3HAHUN, BUJBI JEATCIBHOCTU 1O TMOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOCHUSA ydueOHoro mpeameta «buosnorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAapTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, wmeTabonu3M (0OOMEH BEIIECTB U TMpEeBpalleHue
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsA, IIEHTpalbHAs JOrMa MOJEKYJsIpHONH Ouonoruu), 3akonbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOT'O NTO3HAHUS B OUOJIOTHH: HAOIIOJACHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSTHH, TEOPUA W 3aKOHOB, YMEHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpPEBpallleHUs] PHEPruu B KIETKE, (POTOCUHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJICHHM, JUISI MPUHSATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMCHHOMU ounooruu u OMOTEXHOJIOTUH UL  palMOHAIBHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIUBAHUS JUIS TpEJCKa3aHus HACICIOBaHHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUsA, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMOIOTHYecKyt0 WH(POPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydyeOHOro mpenmera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBCHHBIX HAayK, B (OPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEPKaHWE OMOIOTHYECKHX TEPMHHOB W TIOHSTHMA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTHYECKasl MupaMuaa, OuoreoneHos, ouocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CesepuioBa, yuenusi o ouochepe B. 1. Bepnanuckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPHMEHTA,  BBIABHKCHHE  THIOTE3bI,  BBISBICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC NPH3HAKK CTPOCHUS OHOJOTHYECKHUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYCCKHUX (PAaKTOPOB HA OPTraHHM3MBI, IIEpPEHOCA
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U SBJICHHM, JUIsl MPUHATHSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, NMOHMMaHHE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTUKEHUMN
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBuiIa mpu padbote ¢ yueOHBIM U TaO0PaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaThb  TJIOOAJIbHBIE  DKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBINA anmnapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
HaumeHnoBanue KoauuecTBO 4acoB
Ne DJIeKTpoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoubnsie | IlpakTuueckue
n/n Bcero pecypcbl
NporpamMmbI padoThI padoTsI
bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
1 buonorus xak Hayka 2 0.5 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
10-klass
bu6moreka [IOK https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
JKuBbIe CHCTEMBI 1 UX ) )
2 1 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
Opra"u3arus
10-klass
bu6moreka LIOK https://m.edsoo.ru/7f41c292
o https://resh.edu.ru/subject/5/10/
XUMHWYECKUI COCTaB U ) )
3 8 1 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
CTPOEHHUE KIIETKU
10-klass
bubnuoteka I{OK https://m.edsoo.ru/7f41¢c292
https://resh.edu.ru/subject/5/10/
KusnenesareapbHOCTD ) i
4 6 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
KJIETKHU
10-klass
PasMHOX)eHuE 1 bubmuoteka I{OK https://m.edsoo.ru/7f41¢c292
5 MHIUBUAYaJIbHOE 5 1 https://resh.edu.ru/subject/5/10/
pa3BUTHE OPraHU3MOB https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass

10-klass

HacnenctBeHHOCTD U

bubmnorexa 1{OK https://m.edsoo.ru/7f41¢c292
https://resh.edu.ru/subject/5/10/

N3MEHYUBOCTH 8 1.5 https://www.yaklass.ru/p/biologia?YklShowAll=1#program-

OpraHHU3MOB 10-klass
bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

Cenekiusi OpraHu3MOB. e

3 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-

OCHOBBI OMOTEXHOJIOTHHA
10-klass
bu6moreka [IOK https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

PesepBHOE Bpems 1 https://www.yaklass.ru/p/biologia?YklShowAll=1#program-
10-klass
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https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-10-klass

11 KVIACC

HanMeHOBaHHE KouuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
pa3aesoB U TeM KonTpoabnsbie | IlpakTnueckue
n/n Bcero pecypcbl
MPOrpamMmmbl padoThI padoTsI
bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
DBOJIIOIIMOHHASI . .
1 9 1 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
onosorus
11-klass
bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
Bos3uukHOBeHUE U https://resh.edu.ru/subject/5/11/
2 pa3BUTHE )KU3HHU HA 9 0.5 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
Semie 11-klass
bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
Opranusmel u - i
3 5 1 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
OKpy»Karolas cpenia
11-klass
bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
CooOmrecTBa 1 https://resh.edu.ru/subject/5/11/
4 IKOJOTUYECKUEC 9 https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
CHUCTEMBI 11-klass
bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
5 PesenBHOE BDEMS 5 https://resh.edu.ru/subject/5/11/
P p https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-
11-klass



https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
https://www.yaklass.ru/p/biologia?YklShowAll=1#program-11-klass
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxrireckie H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 buosorus B cucreme Hayk 1 brbmmorexa [OK
https://m.eds00.ru/863e6122
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3aIMyHbIX 1 0.5 bubamorera LOK
https://m.edso0.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJOTHYECKUX O0OBEKTOB
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnuoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMU4YecKui cocTaB KiIeTK. Boja u 1 bubmuorexa [JOK
MUHEpPaIbHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHE OCIKOB 1 httos://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKOW aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
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

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 O6MeH BeIecTs Ml MeTaCon3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MHUKPOTIpEIIapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancnaums — Guocuites e https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCBI

https://m.edso0.ru/863e7540

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTU U N3MEHYUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

pabora Ne 6. N3yucHwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmm3 Mytanuit y Apo30¢uisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriia ueropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1
W3MEHUYUBOCTbh OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLiece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHHUS CETICKIINT 1 bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosiorus kak oTpacib 1 bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorera [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHasT
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0.5 bubmorexa TOK
https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 n
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»

20 DKoJIoTus Kak HayKa

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 xknacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.1.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* buonorus, 11 knacc/ Kamenckuit A.A., Kacnepckas E.K., Cuornazos B.I.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey
METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

A.}O.Nonnesa. A.B.Topranos. buosnorus B cxemax u Tabimmax IKCMO
Mockga. 2012 1

I'. W. Jlepuep. buonorus. Ilonublid cipaBOYHUK 1151 TOATOTOBKU K E ' 3. M.
Actpens 2012 1

I'otoBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. Obmas 6uonorus. KoHTponbHbIe U3MEpUTENbHBIE MaTepuaisl M
ITpocsemienue 2012 r

N.P. MyxamemxaHoB. Mactepckas yautens « TecTsl, 3aueTsl, Omuronpocs! 10-
11 kmace» M «BAKO» 2007 ¢

O6mas ouonorusi: Yueonuk / [log pen. Koncrtantunosa B.M.. - M.: Academia,
2018. - 704 c.

Boponmos, H.H. buomorus. O6mas 6uonorus. 10-11 kimaccel: YueOHUK 1S
o011eo0pa3oBarenbHbIX yupexaeHuii: basossiil ypoens / H.H. Boposiios. - M.:

IIpocs., 2022. - 304 c.



Heitma-Cuonnnkas, M.A. O01as u canuTapHasi MUKpOOHUOJIOTHS C TEXHUKOU
MUKpPOOHOJIOTHYECKUX UCCIeIoBaHU: YueOHoe nocodue / M. A. Jleiima-
Cuonunkas. - CII6.: Jlans, 2022. - 588 c.
3axapos, B.b. PaGouas TeTpaas no obmieit 6uonoruu: 10-11 kinacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Myctadpuna, B.1. Cuornazosa, H.M. Uepnosoii "OO0mas
ouomnorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.H.
Cusornasos. - M.: Dk3amen, 2. - 157 C.

T A JloBkosa. [Toaroroska k onuMmnuagam 1o ouosorud 8-11 kiraccos. M

Atipuc-tipecc 2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmmorexka I{OK https://m.edsoo.ru/7f41¢292
https://resh.edu.ru/subject/5/10/
https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-10-klass
bubmmorexa I{OK https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/p/biologia?YkIShowAll=1#program-11-klass
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