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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MTporpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY JIJIS
OTIPEICIICHNS] TOIXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA YUEeOHOTO TMpeameTa
«buonorus» cocraBwiM: KoHuUenrtyaidbHble Tmonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeil, colepKaHusi, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB, TTOJIOKEHUS 00 OOITUX MENIX U
MPUHITUIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPETHETO
obmiero obpazoBanus B Poccuiickoit denmeparuu, a Takke TMOJOKEHUS O
cnenuduke OMOJIOrHH, €€ 3HAYeHUH B MTO3HAHUU KUBOM MPUPOJIbI U 00eCIieYeHUU
CYIIIECTBOBAHMS YeJIOBEYECKOTro obOmiecTBa. COrylacHO Ha3BaHHBIM IOJIOKCHHSM,
OTIpeJIeNIeHbl OCHOBHBIEC (DYHKIIMH MPOTPaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu JaéT MpPEACTaBICHUE O Leax, 00 oOmei
CTpaTeTuu OOYy4YeHHWs, BOCHHUTAHUS W PA3BUTHA OOYYAIONIMXCS CPEIACTBAMHU
yueOHOrO TmpeameTra «buosorus», omnpeaenser o0sA3aTelbHOE MPEAMETHOE
collepkKaHHe, €ro CTPyKTypy, pachpeielieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIyEMYIO TTOCIIeIOBATCILHOCTh M3YUCHUST YU4eOHOTr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKH O00pa30BaTEIIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIMXCA.

B nmnporpaMmvMe mo OuONIOrMHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHUJOB YyueOHO-TIO3HABATEIbLHOU
NEeATETHPHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TIO0 OCBOCHHUIO COJCPKAHUS
OMOJOrNYECKOro 00pa30BaAHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIil ypOBEHb) peain30BaH
INPUHIMI TPEEMCTBEHHOCTH B HM3yYeHMM OHWoJoruM, Ojarojgapss 4eMy B HeW
MIPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWW, CBS3aHHBIX C
GbOpMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTUIECKOTO MBIIIJICHUS, MPEJCTaBICHUIN O 3J0POBOM
oOpa3e KU3HH M OEpeKHBIM OTHOIICHHUEM K OKpYXalolled MPUPOIHOU cpene.
[ToaToMy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTHUECKUX TCOPUH, a TaKKe 3HAHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTpaMMe MO OHMOJIOTHH YAEICHO BHUMAaHWE HMCIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUHN B MMOBCETHEBHOMW JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33724, B
TOM 4YHCJIE: TPO(UIAKTHKYA HACIEJCTBEHHBIX 3a00JICBAHWI YEIOBEKA, MEIHNKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00Pa3HOro0 TOBEACHUS B OKpY)KAWOIIEH NPUPOTHOW Cpele, aHajau3a
BIIUSHUS XO3SHUCTBEHHOW JCATEIBPHOCTH YEJIOBEKAa HAa COCTOSIHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIICHHE BHUMAaHMSI K MPUKIIATHON HATIPABICHHOCTH
yueOHoro mnpeamera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTHIO OOeCreueHus



YCIIOBHUM TSI PEIICHUS] OJTHOM U3 aKTyallbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas mpennonaraet (HOpMUpPOBaHHE Yy  OOyYaroOlUXCs
CIIOCOOHOCTH aJIalITUPOBAThCA K M3MCHCHHSAM JIUHAMUYHO Pa3BUBAOIICTOCS
COBPEMEHHOTO MHUpA.

buosoruss Ha ypoBHE cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaKHOE
mecto. OHa obecrieunBaer (GopMUpOBaHUE y OOYYArONIMXCS TPECTABICHUNA O
HAyYHOW KapTUHE MHpA, PACIIUPSET M 00O0OIIaeT 3HAHUSA O KUBOW NpHUpOje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3MAET
YCIIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOJBI,  (OPMHUPOBAHUS
(yHKLIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOrO0 M 0Oe3omacHoro ooOpasa
YKU3HH, YKOJIOTUYECKOTO MBIITUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUSl UMEET TAaKXKe JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  o0pa3oBaHus,  COIMATU3ALNN
oOyuaromuxcs. M3ydyenne Omosorum obOecrieyuBaeT yCIoOBUS NIl (OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAllMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CIIOCOOCTBYET HMHTETpalMyd OMOJIOTHYECKUX 3HAHUU C
MIPEACTABIICHUSIMHU M3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHS O TPEIHA3HAYCHUU YYEOHOTO MpeaMera
«buonorus» CcOCTaBUIM OCHOBY [UIsI ONPEIENICHHsS MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJACp)KaHUs, TMPEACTaBICHHOTO B IMporpamMme II0
OHOJIOTHH.

Otb60p copepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIHMHA KyJIbTypoCcOOOpa3HOTO TMOIX0Ja, B COOTBETCTBUH C
KOTOPBIM OOyYaromuecs: JOJDKHBI OCBOUTH 3HAHWUS W YMEHHUS, 3HAYUMBIE [IJIS
dbopmupoBaHus OOIIEH KyJIbTYpbI, OMNPEICIAIONME aJIeKBaTHOE TOBEIACHHE
YyeJioBeKa B OKpYyXalollled MPUPOIAHON cpesie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUUYECKor aesteabHOCTA. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUsI, KOTOPBIE CITy>KaT OCHOBOM JJIsi pOpMUPOBAHUS
IPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIlUU
OMOJOTUYECKOTO 00pa30BAHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4YEeOHOro MmaTepualia B Iporpamme Io
OMOJIOTMH OCYIIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYCHHUA 3HAHUK 00
OTIMYUTEIBHBIX OCOOCHHOCTSX JKMBOU MPHUPOBI, O €€ YPOBHEBOW OpPTraHHU3aIlid U
HBOJIIOIUHU. B COOTBETCTBUM C 3THM B CTPYKType yueOHOoro npenmera «buomorus
BBIJICJICHBI CIIEYIOUIUE COJIepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozbl
Hay4yHOTO To3HaHMs», «KieTka kak Ouonormueckas cucreMayn, «OpraHu3Mm Kak



Oouonornueckas cucrema», «CucreMa M MHOroo0Opas3ne OpPraHUYEeCKOTO MHUPay,
«OBOJIFOLMS KUBON IPUPOAB», « IKOCUCTEMBI U IPUCYIUE UM 3aKOHOMEPHOCTH.

[enp uzyueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalOMIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(PYHKIIMOHAJIBHOU
OpraHu3ald{d >KUBBIX CHCTEM pa3HOrO paHra M HNPUOOPETEHHE YMEHUH
UCIIOJB30BaTh ATH 3HAHUS JJs T'PAMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

Joctiwkenue nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 0OecreunBaeTCs pelIEHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABUIIAX, CIY>KAIUX OCHOBOM
JUist OPMHUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOT'O MO3HAHMS, CTPOEHUH, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldu3a JAaHHBIX O MyTSIX pa3BUTHUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M TOJAXOJ0B K HM3YUYEHHIO >KHBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydYarommxcsd oO0mel KyJabTypbl, (YyHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SIBJICHUS OKPY’KAIOILIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMW 3HAHUW U ONBITA, MOJYYEHHBIX IpHU
U3Y4YEHUU OMOJIOTUY;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENIbHOCTH YEJIOBEKAa, Ppa3BUTUHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS DTUIECKUX
HOPM IIpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUI [JIs TOBBIIMICHUS YpPOBHS
HKOJIOTUYECKOU KYJIBTYPHI, 111 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU IS
OLICHKH TIOCJIEICTBUIM CBOEH AESATEIBHOCTHU 10 OTHOLIEHUIO K OKPY’KarOIIEN cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIIOACHHE MeEp MNPOPUIAKTUKI
3a00sIeBaHUM.

B cucreme cpennero oOmiero ob6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTENbHBIM YUYEOHBIM IMPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM oonacTh « EcTecTBeHHO-HAYUYHbIE TPEIMETHI.



Jlst m3ydenusi Ouojaoruu Ha 6a30BOM ypOBHE CpPEHETO 0011ero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegeno), B 11 kimacce — 34
yaca (1 yac B HejielI0).

COJAEPXAHME OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, (puiiocodueid, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owuonoruun B (HOpPMUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OGMOJIOTMYECKUX HaYK.

MeTopl TO3HAHUS KUBOUW TTPUPOJIBI (HAOII0ICHHE, IKCIICPUMEHT, ONTMCaHMUE,
U3MepeHue, KiaccupuKalus, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Menuens, H. K. Konbnos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpakTHYEeCKHE PadOThI:

[Tpaktrueckas pabora Ne 1. «Mcmonmb3oBaHue pa3NIWYHBIX METOAOB MpU
W3Y4YEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aLUs.

KuBble crucTembl (OMOCUCTEMBI) KaK peAMeT u3ydeHus: ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CBoticTBa OMocHcTEeM U MX pa3zHooOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISALHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoneHOTHYeCKu ), OMoC(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

Oo6opynoBanue: mojaens mosekyisl JJHK.

Tema 3. XumMu4eckuii cCOCTaB M CTPOEHHE KJICTKH.

XUMHUYECKHM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpOdJEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BemlecTB B kieTke. l[lomnepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHure OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMBble 1 3aMEHHMbIE AMUHOKHUCIIOTH. AMUHOKHCIIOTHBIN COCTaB. Y POBHU



CTPYKTYpbl O€JIKOBOM MOJEKydbl (LEpBUYHASL, BTOPUYHAS, TpPETUYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonormueckue
byHKUIMUN OENKOB.

®epmeHTsl — Ouonorumyeckue Karaiauzartopbl. CTpoeHue QepmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crnemupuaHocts. KodepmenTsl. ButamuHBL
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYrrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCupr003a),
nucaxapunbel - (caxaposa, JlaKkTo3a) W mojucaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJI0103a). buonornyeckue GyHKIMM YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounsl. ['mapoduIbHO-
runpodoOHble  cBoiicTBa. buonormdyeckne ¢yHknmu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCJIKOB U JIMMHUI0B KaK UCTOYHUKOB YHEPTHUHU.

Hykneunosesie kucnorsl: JIHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIeuHOBBIX KUCIOT. Crpoenue u pynkuuu JIHK. Ctpoenne u ¢pynxuun PHK.
Buner PHK. AT®: ctpoenne u GyHKIHH.

utonorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOAECHCTBUSA
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUs KIETKH.

Knerka kak 1enoctHas >xuBass cuctema. OOmmue NpU3HAKH KIETOK:
3aMKHyTas Hapy>kHasi memOpana, moiyekyisl JIHK kak renernueckuil ammapar,
cCUCTEMa CUHTe3a OelKa.

Tunsl KIETOK: JyKapuoTHyeckas W Mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI TpOoKapuoTU4YecKol kieTku. KierouHas crenka Oaktepuii. CTtpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOW U
IpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsI CTE€HKA, TJIMKOKAIHMKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceoiictBa u Qpynkiuu. [lutomnasma u eé
opranouibl. OpHomemOpannble opraHouabl kietku: JIIC, anmmapart Tonbmxw,
I30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[TpoucxoxaeHnne MUTOXOHApWA W mnacTua. Buasl mmactua. HememOpanHubie
OpPraHoOW/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0004Ka,
KapuoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lInelineH, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKHMX DJIEMEHTOB B HEXUBOM
npupone», «PacnpeneneHne XuMHIECKUX JJIEMEHTOB B )KUBOU IPUPOIEY.



Tabmuubr u cxembl: «lleproguyeckas TaOaUIAa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIbIY, «buocunTes 0enka», « CTpoeHue MOJIEKYJIbI OeKay,
«Ctpoenue pepmenta», «Hykneunonsie kucnotsl. [JHK», «Ctpoenune Monexyiibt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MNPOKAPUOTUUYECKOU KIIETKUY,
«CTtpoeHue sifipa KIETKN», « Y TIeBOAbD, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyIOBaHWE I TPOBEICHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnapaTbl pPacTUTEIbHBIX,
JKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK.

JlabopaTopHbie M IpaKkTHYeCKUe padoThl:

JlaGoparopuass pab6ora Ne 1. «l3yueHme KaTaJIUTHUYCCKON AaKTHBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydyeHue cCTpoeHHsS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepHUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpemnaparax M HX
OIMCAHUEY.

Tema 4. ’KusneaesiTe IbHOCTb KJIETKH.

OOMeH BelIecTB, WM MeTab0Iu3M. ACCUMUIALMS (TUTACTUYECKUN OOMEH) U
JUCCUMWISIUSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poiab 3aKOHOB COXpaHEHHs BEIIECTB U HHEPIUM B IMOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHsbiii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU IHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A VISl KU3HU
Ha 3emie. Bausaue ycioBuii cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoIIe OaKTepuu. 3HAaYCHUE XEMOCUHTE3a s
JKWA3HU Ha 3eMJI€.

OHepreTnueckrii oOMeH B KieTke. PaciiensieHue BelecTB, BBIICICHHE U
aKKyMYJUPOBAaHHE DHEPrUd B KIJIETKE. OTalbl JHEPreTUYECKOro oOMeHa.
I'mukonns. bpoxenune m ero Buubl. KuciiopogHoe OKUCIEHHME, WIH KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBaHue. OddexTuBHOCTDH
HHEPreTUYeCKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauust reHetuueckoil MH@opManuu B KJIETKE. ['€eHeTWYecKWid KOJ U €ro
cBoiicTBa. Tpanckpunuusa — matpuunblii cuaTe3 PHK. Tpancnsiusa — 6uocunres
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OonocuHTe3e Oenka.



Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M SKHU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc mmmynozaepunura yenoseka (BMIY) — Bozoyautens CIIM/a.
OOpaTtHass ~ TpaHCKpHUIIIIMS, peBepTaza W HHTerpasa.  lIpodunakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBAHHUIA.

JlemoHcTpanum:

IToptpetsl: H. K. Konbios, . U. UBanoBckuii, K. A. Tumupszes.

Tabnuiel 1 cxembl: «Tunbl nutanusy, «Metabomuzm», «MHUTOXOHIPUSY,
«OHepreTuyeckuii oomen», «Xaopomnact», «Dorocunres», «Crtpoenue JIHK»,
«Ctpoenune u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnuecKkuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xkuzHeHHbld nukin Bupyca CIIN/a,
Oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHHe 1 MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIii UK, WM KU3HEHHBIM LUKI KieTku. WHTepdaza u MuTos.
[Ipoueccel, mpotekaromue B uHTepdaze. Perumkanus — peakuuds MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHIIL
JMnnouaHelii M TalvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBI.
[{uTosiornyeckne OCHOBBI PAa3MHOXEHUS W  MHIAWBUAYAJIbHOIO Pa3BUTHUA
OpraHU3MOB.

Henenne knetkn — muto3. Craguu mutosza. IIpoueccsl, mpoucxonasimue Ha
PAa3HBIX CTAAUIX MUTO3d. bUOJIOTUYECKUN CMBICII MATO3A.

[Iporpammupyemasi THOEINIb KJIETKH — aromTo3.

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: OecIoyioe U moyioBoe. Bubl 6ecmosoro
Pa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHHpPOBaHUE
OpPraHNU3MOB, €r0 3HaYEHUE JJIS CEJIEKIIUU.

[TonoBoe pa3MHOKEHUE, €TO0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Cranuu meio3a. IIpouecchl, MpOUCXONdIINEe HA CTaaUAX Meio3a.
IToBenenue xpomocom B Menose. Kpoccunrosep. bHoOnOrmdeckuii CMbICT U
3HAYCHUE MEH03a.

["ameTtoreHe3 — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TomoBeIe Kene3bl: CeMEHHUKU U sIMIHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CrnepMaro30u]l, SWIEKIIeTKa) — CIEpPMAaTOreHe3 M OBOTEHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK U crepMaTo3ouaoB. OmIog0TBOPEHUE.
ITaprenorenes.



WunuBunyanbHoe pa3BuTHe (OHTOTeHE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHnes3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHANIBHOTO PAa3BUTHS: TMPsAMOE, HENpsAMoe (JTUYuHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuil. OHTOreHe3 I[BETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTA/IUH PA3BUTHUS.

JleMoHCcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «Jllenenne xkietku Oaktepuil», «CTpPOEHHUE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounbiii mukim», «Pemmukanus JJHK», «Murtosy,
«Menos», «Ilpsmoe u HenpsaMoe pazBuTue», «['aMmerorenes y MIeKONMUTAOMNX U
4esnoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKpOIIpenapaTsl «CrniepMato3ouibl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «Kapuoknnes B KJIETKax
KOpEIIIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «JlelieHue KIeTKW», MOJEIb
JHK, Mmonenb metadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYEeCKHE PadOTHI:

JlaGoparopuas pabGora Ne 3. «HaOmiomeHume MuTO3a B KJIETKaX KOHUYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHass pabora Ne 4. «V3ydeHue CTpOEHMs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjieACTBEHHOCTh U MI3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetuku. Ponps nuronoruu
U 3MOpUOJIOTUU B CTAaHOBJIICHMM Te€HETUMKH. Bkiaa poccuiickux u 3apyOexHBbIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (TUOPHUIO0JIOrMYECKUM,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHEeTHYeCKUuii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. [ eHeTnyeckas CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMaxX CKPELIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IMHO00pas3usi THOPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHMpOBaHWs. 3aKOH paACLICIUICHUS MPU3HAKOB.
['unoresa ynuctorel ramer. I1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JluruOpugHOE€  CKpemMBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIICOBAHUS
npu3HakoB.  l[UTOreHeTHMUecKMe  OCHOBBI  JUTHOPUIIHOTO  CKpEIIUBAHUA.
AHanm3upytollee ckpenpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUISL OTIPENIeNICHUsI TEHOTUIIa OCO0H.



CuemnienHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJJOBAaHHUIO NeHOB. HapynieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTU. | €eHETUUECKUE KapThI.

['enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE Toyia. AYTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omoramerHele W TreTeporameTrHnle oOpraHusmsel. HacienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponb cpenpl B HEHaCJICACTBEHHON  M3MEHYHBOCTH. XapaKTepHUCTHKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASL KPUBAs.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KayE€CTBEHHBIE NPU3HAKU U KX
HOpMa peakiuu. CBOMCTBA MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKas, W3MEeHUYMBOCThb. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATMBHOM
W3MEeHUYMBOCTUA. MyTarmoHHas N3MeHYnBOCTh. Kimaccudukamnus MmyTaruii: TeHHbIC,
XpOMOCOMHBIE, TeHOMHBbIE. YacToTa u mpuuuHbl MyTanuidi. MyTareHable (GaKkTOphI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

Buesanepnas HacIeACTBEHHOCTh U U3MEHYHUBOCTD.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKA: TCHEAIOTHYCCKUM, OTM3HEIOBEINA, IIUTOTCHETHICCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00yieBaHUSl 4YeJIOBEKAa: T'€HHbIE OO0JIE3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPEeapacloyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Held. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAUECHUE MEAUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUY U JICUCHUN TeHETUYECKUX 3a00JICBaHUM YyeoBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuuprt w  cxembl:  «MOHOTHOpPHIHOE  CKpEUIMBAaHUE U €0
LIUTOI€HETUYECKAs: OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meitio3y,
«B3anMoIeNCTBUE AJUICNIBHBIX T€HOB», «[eHeTuyeckue KapTbl pACTEHUM,
KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moyia», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeka © KUBOTHBIX», «Buasbl



W3MEHUYHUBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymnm KpoBu», «MyTallnoOHHAs U3MEHUHUBOCTHY.

O6opynoBanue: MoAeNU-aNIIMKaIUU «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«Henonnoe nomuHupoBaHue», «JurubpunHoe ckpeniuBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odpuma» (HOpma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopnas pabora Ne 5. «/3ydenue pe3ynbTaTOB MOHOTUOPHIAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabGoparopnas pabota Ne 6. «3yuenue MoaupuKamOHHON U3MEHYUBOCTH,
IMOCTPOCHHUE BAPUALIMOHHOTO PSZla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanW3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuE UM aHaJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa W IPOILECC. 3apOXKIACHUE CEJIEKUUU U JTOMECTHUKALUA.
VYuyenne H. WM. BaBunoBa o0 1eHTpaXx NPOUCXOXKIEHUS U MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHil. LIeHTphl MPOMCXOXKAECHUA JOMAIHUX XUBOTHBIX. CoprT,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOJIbI CelIeKIUU. MacCOBBIM U MHANBUIYATbLHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUHW M KUBOTHBIX. OIllEHKAa 3KCTephepa. bIM3KOpOACTBEHHOE
cKkpenBanue — HUHOpuAMHT. Yucrasg nuHus. CKpellMBaHWE YUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUAMHT.
Otnanéunass rubpugmzanus u e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes U
MOJy4YEHUE TONUIUIONAO0B. JlOCTHMKEHHUS CENEKIUU PACTEHUM, >KUBOTHBIX W
MHUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib NPOU3BOACTBA. |'€HHAs MHKEHEpHUsA. OTarbl
co3nanusi pexomOuHanTHOM J[HK wu TpancrenHsix opranusmoB. Kuetounas
nHxeHepusd. Kiietounsle KylnbTypbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE PACTECHHUM.
KinonupoBanve BBICOKONIPOAYKTUBHBIX CEJIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITUdeckue  mpodbimempl. [MO  —  reHeTHMYecKHu
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

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

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKACHUS M MHOTr000pa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuiy, «Otnanéunas rudpunuzamnus», «Paboter akamemuka M. @. BanoBay,



«Ilomumnonnus», «OO0bekThl OWOTEexHONOTHHY, «KileTouHble KymbTypel U
KJIOHUpOBaHKe», « KOHCTpyHnpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypeuss «OCHOBHBIE METOABI W JOCTUKEHHUS CEJIEKUMHU PACTEHUN W
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYUYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBorONMOHHAsSE OHOJIOTHS.

[IpeAnocbulku BO3HUKHOBEHHS HJBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTUH U APYTHX HAYK.

CBuzerensctBa HBoMONUU. [lameoHTomOrMYecKue: MOCIEI0BATENbHOCTD
NOSIBJIEHUS BHUJIOB B MAJIEOHTOJOTMYECKON JIETOMHMCH, MEPEXOIHbIE (HOPMBI.
buoreorpadguyeckue: cxoncTBo u pazinnune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMuUig HMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3MbIL. MOIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y BCex
OpraHU3MOB.

OpomtonimonHass teopust Y. JlapBuna. Ilpeanocwhuiki BO3HUKHOBEHUSA
JapBuHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CylllecCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas teopus 3Bosironuu (CTI) u €€ 0oCHOBHBIE MTOJIOKEHHUS.

Muxkpoasostorus. [lomymsius kak eAMHUIA BUAA U SBOJIOLIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Ipupojae. MyTalmOHHBIN
IpOIECC M KOMOMHATHBHAS W3MEHUYUBOCTH. llomynsnnoHHBIE BOJIHBI M Apeid
reHoB. M30Js1ust U1 Murpanusi.

EctecTBenHbIii 0TOOp — HampaBigoomuil ¢akrop sBomonun. DopMbl
€CTECTBEHHOTO 0TOODpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB KaK pe3yjbTaT 3BOJOUMU. [Iprmepbl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMop(d03bl U UANOATATITAIIUH.

Bun wu BumooGpazoBanme. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpauyeckoe, IK0JIOrMuecKoe.



MaxkpoaBomorusi. DPopMbl  HBONIONUU:  (PuiieTUYECKas, HUBEPreHTHAs,
KOHBEpIreHTHasi, mapasuienbHas. HeoOpaTtuMocTh 3BOTIONUU.

[IpoucxoxieHne OT HeclneuuaTu3UpOBaHHbIX NpenkoB. [Iporpeccupyromias
cnenuanu3anus. AJanTuBHas paaualus.

JlemoHcTpanum:

IToptpetsl: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkensb, . Mrosuiep, A. H. Cesepiios.

Tabnuub! u cxembl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  OoprObI 32
cyllecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPACTEHHID,
«MHoroobpasue  TOpoa  JKMUBOTHBIX), «Tommynsummy, «MyTannonHas
U3MEHYUBOCTE», «Apomopdo3by, «Ununoamanrammu», «OO0mas aereHepanus,
«/IBmKkymme cunbl 3Boionum», «Kapra-cxema wapuipyTta mnyrtemectBus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIpucnocoOJIeHHOCTh OPraHU3MOBY,
«I"eorpadmueckoe BUI000pa30BaHNEey», « IKOJIOTHIECKOE BIUI000PA30BAHHE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMUA THUIIAMH OKpPACKH,
Ha0Op IUIOAOB M CceMsiH, KoyuieKiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENIb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOLUNY, O0BEMHAA MOJEIb
«CTpoeHue TOJI0BHOTO MO3ra TO3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KoyuieKuus «DopMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkamnus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYLWIKW», MUKponpenapat «/lpo3oduna» (Hopma, myTanuu QOpMbI KPbUILEB U
OKpPAcCKH Tena).

JlabGopaTopHble ¥ NpakTUHYecKue padoThbl:

Jlabopatopnas padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HU Ha 3em.ie.

JoHayuHble TpEACTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M maHcnepMmus. XUMHYECKas
HBOMIOIMS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKcrnepUMEeHTAIbHOE MOATBEPKICHUE XUMHUECKOU 3BoIOIMY. HavyanbHble 3Tarbl
ouonornueckoit sBomouuu. I'unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W KX SBOJIOIUS.
@opMHUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.



PazButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameo3oiickass spa u €€ mnepuoAbl: KEeMOPHUICKUIA,
OPAOBUKCKHH, CHITYPUNCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas 3pa u €€ neproIbl: TPHACOBBIM, IOPCKUM, METIOBOM.

KaiiHo3oiickass »3pa W €€ TMEepuoabl: MaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOI€HOBBIM.

XapakTepucTUKa KJIMMaTa U TreoJornyeckux mporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTENIBHOTO M J>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
JKUBOTHBIX. [TosiBIEHNE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpakeHHe 3BoronnHA. (OCHOBHBIE
CHUCTEMATHUYECKHE TPYIIIbl OPraHU3MOB.

DBOJIIOIMS YETIOBEKA. AHTPOIOJIOTUA KaK Hayka. Pa3Butue npeacTaBieHU o
MIPOUCXOKJICHUHN 4YeloBeKa. Meroabpl Hu3ydyeHus aHTponoreHe3a. CXonacTtBa u
pa3Inyurs 4eJ0BeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKA.

JBmxymue CHJIbI (paxTops) AHTPOITOTEHE3A. Hacnencreennas
U3MEHYUBOCTb UM  €CTECTBEHHBIM 0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HH,
W3TOTOBJIEHUE OPYIUN TpyZa, MBILLJICHUE, PEYb.

OCHOBHBIE CTAJINM U BETBU JBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxoxsauui, YesoBek HeaHIepTAIbCKUM, Yenoek
pazymHblil. Haxonkum HCKONMaeMbIX OCTaTKOB, BpPEMs CYILECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

UYenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BpPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUaibHasi),  MOHIOJIOMIHAS
(a3uarcko-amepukaHckas).  UepThl  MPUCTOCOOJIEHHOCTH  MpeAcTaBUTENEH
YEJIOBEUYECKUX PAac K YCJIOBHUSM CYILIECTBOBaHWA. ENMHCTBO 4enoBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
JapBuH.

Tabmupel u cxembl: «Bo3nukHoBeHne ColHEUHOH cHCTEeMbl», «Pa3Buthe
opraHuuyeckoro mupa», «PactutenpHas KieTka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kieTtka», «CoOBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHMS 4YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme monm», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOAN», «HeII0BeUeCKUE pachly.

O6opynoBanue:  mynsiku — «lIpoucxoxaenue  denoBeka»  (OHOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHJEpTalblla, KPOMAHBOHIIA), CJENKH WU
N300pKCHUST KAMEHHBIX OPYIUd TEPBOOBITHOTO dYeNOBEKAa (KaMHHU-YOIIIEPHI,



pyomia, ckpebia), TreOXpOHOJOTHYeCKas TaOnuIa, KOUICKIHUS «DopMbI
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMblX OCTATKOB PACTEHUHN U
YKUBOTHBIX B KOJUIEKLIUSX).

OKcKypcus «IBOJIOIUS OPraHUYECcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Karas cpeaa.

DKoJorus Kak HayKa. 3afaud ¥ pa3aesbl SKOJOTUH. MeTOo bl IKOJIOTMYECKUX
UCCJIEI0BaHU. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢akrtopel. Kraccudukanuss 5KOJOTHUYECKUX (PAKTOPOB:
abMoTHYecKue, OMOTHYECKHME U AaHTPOIOreHHble. JIeHCTBUE HKOJIOTMYECKUX
(haKTOPOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIaXHOCTb. DOTONEPUOIN3M.
[IpucnocoGnenusi OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buornyeckue (bakTopBhI. Buner OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. [lapasutusMm, koomnepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIU3M,
HeUTpau3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJECUCTBUM I CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU Tomyjsuuu. OCHOBHBIE IOKa3aTENH
NOMYJISIUMN: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4HCIEHHOCTH MOIYJISIUU U €€ peryJssaius.

JleMoHCTpanuu:

[Toptpetsi: A. 'ymbGonsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapTa «[Ipuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUA
opranuzMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU MOMYJISIMUA UHPY30pun-Ty Penbkm», «[lumessie nenm».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

JlaGoparopnas pabora Ne 3. «Mopdosornueckiue 0CoOOEHHOCTH PacTEHUN U3
pa3HbIX MECT OOMTaHUN.

JlaGopartopHas padota Ne 4. «BnusiHue cBeta Ha poOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJSIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo01ecTBa 1 3K0JI0rH4ecKHe CUCTEMBI.



Coo0miectBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunabi-nomunantel. CBsi3u B
OunoIIeHO3E.

Dkosiorudyeckre cuctembl (dkocucTeMmbl). I[loHsiTHe 00 »dKocucTEME U
ounoreonenoze. DOYHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBL: MPOAYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B 3KOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [luIeBble 1LIeMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: Ouomacca, MNPOAYKIUSA. DKOJIOTHUECKHE
nupamMubl: MPOIYKLIHUH, YHCIEHHOCTH, Ouomaccbl. CBOICTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuThe. CyKUIECCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMA XBOMHOIO
VI IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycTOMYMBOCTH 3KocucTeM. (CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctraB u CTpyKTypa
ouochepnl. KuBoe BemectBO U ero ¢gyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ1I00aIbHOM 3KOCHCTeMbl. JlMHaMHMueckoe paBHOBeCME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmIeCTB U OMOTEOXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiau. AHTpONOreHHbIe U3BMEHEHHs B Orocdepe.
['oGanbHbIE IKOJIOTMYECKUE TTPOOIEMBI.

CocyiiecTBoBaHHE MIPUPOJIBI U YeJIOBEYECTBA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycToiunBocTH 6uocdepsl. OCHOBA pallMOHATBLHOTO
yOpaBJICHUs] TMPUPOJHBIMU pecypcaMd U UX HUCIHOoIb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa IPUPOJIbI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunpl u cxemsl: «IIuieBsie nenn», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llenmu nuTanusy, «IKoJOTUYECKAS] TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONOTEHHBIE  BO3JCUCTBUA Ha NOpUPOLY», «BaxkHeUIME HMCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BOi», «[louBa — BaxkHEHIIass coCTaBisIOMas
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapHukoBeliil 3pdext», «DakTopbl
pPaIuoaKTUBHOTO 3arpsisHeHust Ouocdepsl», «OOmas cTpykrypa Ouochepb»,



«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBIH dKpaH OuochepsD,
«KpyroBoport yriepoja B 6uochepe», «KpyroBopoT azora B IpUpPOACH.

O6opynoBaHue: Mojielb-anmuinkanus «TUrnuuHbple OMOIICHO3bI), TepOapuii
«PacturtenbHble cOOOIIECTBAY, KOMUIEKIIUH «bHUOLIeHO3», «BpeauTenu BaxKHEUIINX
CEIbCKOXO3SIMICTBEHHBIX ~ KYJbTYp», TepOapu W KOJUIEKIIMM pPACTEeHUH U
JKUBOTHBIX, TPUHAJICKAIME K Pa3HbIM JKOJOTMYECKHMM TpyImaM OJIHOTO BHJA,
Kpacnas xuura Poccuiickoit ®enepamnmu, n300paXeHUsT OXPaHIEMBIX BHUJIOB
pacTEHUN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BNOJIOTHN HA BA30BOM YPOBHE CPEJAHEI'O OBILIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUSA K pe3ysibTaTam
OCBOGHUS  OOydYalIIUMHUCA TPOrpaMM  CpeIHero oOmero obOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPESIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3yJIbTATOB OCBOEHHUsA mpeamera «buonorus»
BBIICJIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHHE OOYYAOIIMMUCS POCCUHCKON
IpaKJaHCKOM MWJEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOOIIPENETCHUI0, HaJIUyue MOTHBAIMM K OOydYeHur0 OHOJIOTHH,
LEJCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAAULUN pPA3BUTHUS OHUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCsi pyKOBOJICTBOBAThCS B CBOEH
JESATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTb LIEJIA U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMera «bHonorus» ITOCTUTaroTCs B
€IMHCTBE Y4YeOHOM U BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPaJAULIMOHHBIMU POCCUIUCKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPHUHATHIMU B OOIIECTBE MpPaBWJIAMU U HOpPMaMu
NOBEACHUS W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PpA3BUTHA BHYTPEHHEH MO3MUMU JIMYHOCTH, MAaTPUOTH3MA,
YBXEHUS K 3aKOHY M MPABOIOPSIKY, YEJIOBEKY TPyJa U CTapIIEMy IOKOJIEHUIO,
B3aMMHOI'O YBaXXEHUS, OEpEXKHOr0 OTHOIICHHS K KYyJIbTypHOMY HAclIeAuio U
TpaJMLIMsIM MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIEn cpeie.



JInyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WIIUEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM HEHHOCTSAM POCCHUUCKOrO OOIIECTBAa, PaCUIMPEHUE KUIHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peaiv3alid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUalOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTI'0O 4JI€HA POCCUMCKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YyBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIBHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTMYECKUX AKCIIEPUMEHTOB;

CHOCOOHOCTb ONpPENENsITh COOCTBEHHYIO MO3UIHUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JACHUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMU U
COIMATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIEHUS! K MHEHHIO OMNIMOHEHTOB IMpHU OOCYXICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM JAEATEIbHOCTH;

2) NaTPUHOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOI IPaKIaHCKOMN MJEHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoy, ropmoctm 3a CcBOM Kpad, CBOXO PoauHy, CBOHM S3BIK M KYJBTYDY,
MPOIIIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM IPUPO/IbI,
JNOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHS OHUOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00IIeCTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 32 €r0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;



c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJAUTEINSIM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O IMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICMCTBUS )KMBOIM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MIPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbSl U
IMOIMOHAJILHOIO 0JIAaronoJIyYns:

NMOHMMAaHUE U peaju3alus 370pOBOTO M 0Oe30macHoro oOpa3a >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryjspHas Qunueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXHUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH NpaBUJ HWHIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AaKTMBHOM JHESITENBHOCTH TEXHOJIOTMYECKOW W COLHAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CaMOCTOSATEIIBHO
BBITIOJTHSITh TaKylO J€ATEIbHOCTD;

HMHTEpEC K pa3InyHbIM cdepam mpodecCHOHANBHONU JeATEIHbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oynymel mnpodeccun W PEaTH30BHIBATH
COOCTBEHHbIE KU3HECHHbIC TUIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpPA30BAHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS :

HKOJIOTHYECKH I[€JIECO00pa3HOE OTHOIICHHE K TPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHMS;



MOBBINICHUE YPOBHS OSKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXKHBIX IOCHEACTBUNA IS
OKPY KArOIIEH CPEBI;

OCO3HAHUE TJI00ALHOrO XapakTepa JKOJIOTHYECKHX MPOOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHHH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE paBHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHochephl);

AKTUBHOE  HEINPHUATUE JEUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
IPUPOIHON cpenie, YMEHHE MPOrHO3UPOBATh HEOJIATONPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HUX;

HaJU4Yue Pa3BUTOTO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN ESITENBHOCTH dKOJIOTHYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYphl KaK CpEACTBA
B3aUMO/ICHCTBUSI MEXKTY JIFOJIbMU M TIO3HAHUSI MUDA;

MOHUMAaHUE CHenuPUKA OWOJOTUM KakK HAyKd, OCO3HAHUA €€ PO B
GbopMHpPOBaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHuss 00 OKpyXalollleM MHpe Kak O €AUMHCTBE MPHUPOJIbI, YelOBEeKa U
oOlllecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuU mpolaeM
COXpaHEHUS TPUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecIie4yeHus: HOBOTO YPOBHS pPAa3BUTHS MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PEeCypCHble  MPOOJIEMbl  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BBIX0/a U3 II00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
oOecrieueHUsT  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHON T'paMOTHOCTH, Kak



COCTaBHOW YacTH (DYHKITMOHAIILHOW TPaMOTHOCTH OOyYarommxcs, GopMupyeMoit
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIIOB3YEMbIX B €CTECTBCHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4yaemble 3HAHHs I aHajiu3a u
OOBSICHEHHUS SIBIICHUW OKPYXKAIOMIEro MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] HAa OCHOBE HAy4yHbIX (aKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TTOJYYECHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIOJIb30BaTh OWOJIOTHYECKUE 3HAHWS IS
pEIICHHS TPOOJIeM B peabHBIX KU3HCHHBIX CHTYAIUsX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOCKTHYIO M HCCIIEIOBATENBCKYIO JACSTEIHPHOCTh UHIMBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30BaHUIO, K AaKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHWH 1O OWoNOrMH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTO mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble g (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPaKAIOUIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenu(PUKy METOMO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleIoBaHMe,  HAOMIOJIEHWe, HW3MEpPEHUEe, OKCIePUMEHT U JIPYTux),
yHUBEpCalbHble Yy4yeOHbIe JIeWcTBHUS (TO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmMupoBaHue (yHKIHMOHAIBHOM
IPaMOTHOCTH ¥  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIIOCOOHOCTh
o0yuaroumxcs UCII0JIB30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS M  YHUBEpCaJbHble y4eOHble JICUCTBUS B
II03HABATEIbHOU U COLMAIIbHON IIPAKTHUKE.

MetanpeaMeTHble pe3yibTaThl OCBOCHHS TMPOTPAMMBI CPETHETO OOIIEro
o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHUBepPCAJIbLHBIMH yueOHBIMU NMO3HABATEIbLHBIMH
NEeUCTBUAMM:

1) 6a3oBble JOrHYecKHe AeiCTBHSI:

CaMOCTOSITENFHO  (OpPMYNIHpOBaTh W aKTyaJlH3UpoOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHMM 3HAHWKM TPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3za, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPHIBATH CMBICT



OMOJIOTMYECKUX MOHSATUN (BBLACNATh UX XapaKTepHble MPU3HAKU, YCTaHABIMUBATh
CBSI3U C JPYTUMH MOHSITHUSMH);

ONpeAesTh LEJIH JEITEIbHOCTH, 3ajJlaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCITIOJI30BATh OMOJIOTUYECKUE TTOHSATUS JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOU ITPUPOLBI;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABJIATH 3aKOHOMEPHOCTM W MPOTUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, DOPMYJIMPOBATH BHIBOIBI U 3aKJIIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICJIbHBIE cpencTBa In: IIPEACTABIICHUS
CYIIIECTBEHHBIX CBSI3€i M OTHOIIECHUW B M3y4ae€MbIX OMOJOTUYECKUX OOBEKTaX, a
TaKkK€  TMPOTUBOPEYMH  pa3HOTO  pOJa,  BBISIBJIECHHBIX B Pa3jIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3palaTrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MUMEIOIINXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUIN AEATEIbHOCTH;

KOOPJAUHUPOBATh M  BBHIMOJNHATH pabOTy B YCIOBUSX  PEAbHOIO,
BUPTYaJILHOI'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AeliCTBHS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIE0BATEILCKON U MTPOCKTHOM eI TEIbHOCTH,
HaBBIKAMM  paspenieHusi MnpoodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbIE BUIBl JEITEIBHOCTH MO IMOJYYEHUID HOBOIO
3HAHMS, €r0 HWHTEpPHpeTaluH, MNPeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsX, B TOM YUCJIE IPU CO3JaHUU YUCOHBIX U COIUATIbHBIX ITPOCKTOB;

dbopMUpOBaTh HAYYHBIN TUIT MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMHUHOJIOTHUEM,
KJIFOUYEBBIMU MOHATUAMU U METOHAAMU;

CTaBUTh # (OPMYITUPOBATh COOCTBEHHBIC 3a7aull B 00Opa30BaTEIHLHOU
JEATENBHOCTH U KU3HEHHBIX CUTyalUsIX;

BBISIBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh 3ajadvy,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUs, HaXOAWTh apryMEHTHI ISl JOKa3aTelIbCTBA
CBOHX YTBEPKACHHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS,

AHAJIU3UPOBATh IOJIYUYCHHBIE B XOJ€ pELICHUS 3aJauyd pPeE3yJIbTaThl,
KPUTHYECKHU OIIEHMBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3BMEHEHNUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;,



OCYILECTBIATh IEJICHANPaBICHHbIN MOUCK IepeHoca CPEeACTB M CIOCOOOB
JeHCTBUS B TPOPECCUOHANBHYIO CPELy;

yMETh TMEPEHOCUTh 3HAaHWS B IMO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEACITEIbHOCTH;

yMETh UHTEIPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE MJIEH, MpejularaTb OPUTMHAIbHbBIE MOJAXOAbI U PEILICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTe y4eOHOTro
nocoOusi, HAyYHO-TIOMYJISIPHOM JuTeparype, OHOJOTUYECKUX CIIOBapsIX U
CIpPaBOYHMKAX, KOMIIBPIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe), aHANU3UPOBAThH
MH(OPMAIUIO PA3TMYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTUUECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOIBI MPU TIOUCKE U
otOope Omosornueckol MHGOPMAITUU, HEOOXOIUMOU ISl BBIMTOTHEHUS yUeOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KyJIbTYPYy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  TIpEICTaBICHUSA
ounonornyeckoi uHbopmaruu (cxeMmbl, TpaduKu, TUArpaMMbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OvoJornyeckod HHPOpMalME: MPUMEHATh XHUMHYECKHe, (usnyeckue u
MaTeMaTHYeCKue 3HAKHM W CUMBOJIBI, (HopMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH;

BJIQJIeTh ~ HABBIKAMH  PACIO3HABaHMS W 3alIUTHl  HHPOpPMAIUH,
uH(GOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) obueHne:

OCYILIECTBISATh KOMMYHHUKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOTe WM JIMCKYCCUU MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeJiaraeMon
3aJ]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHUKOB
JIAAJIora Uin TUCKYCCHUM);

pacro3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIECHMS, TOHMMAaTh 3HAYCHUE
COLIMATBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYalWH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TEPETOBOPHI;



BIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MTOHUMATh
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAXKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popMme hopMyIupoBaTh CBOM BO3PAKCHHUS,

pa3BEPHYTO W JIOTMYHO HW3JIAaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M HCTOJIh30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIAMBUIYaJTLHON
paboThI MPH PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUH YIeOHOH 3a1aum;

BEIOWPATh TEMATHKy W METOJBl COBMECTHBIX NIEUCTBHM C y4ETOM OOIMINX
WHTEPECOB M BO3MOYKHOCTEN KaKJIOTO WieHA KOJUICKTUBA;

OpUHUMATh  IeJId  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTUIKEHHUIO: COCTaBJATh IUIaH JACHCTBUM,
pacmpenensiTe poid ¢ Y4ETOM MHEHHMH YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU pabOThlI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXKJIOr0 yYaCTHUKA KOMaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OICHWBATh WJICH C TIO3UIIMH HOBHU3HBI,
OPUTHHAIBHOCTH, TTPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IHMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO M BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OBy1aieHUe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

1) camoopranu3anms:

WCITIOJIB30BaTh OWOJIOTMYECKUE 3HAHWS IS BBIABICHUS TPOOJIEM W HUX
pEIICHUS B )KU3HEHHBIX U YYCOHBIX CUTYAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIEBbIe M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPY’KAIOIINX;

CaMOCTOSATEILHO OCYIIECTBIISATh MO3HABATEIBHYIO JESTEIHHOCTh, BBISBISITH
po0JIeMBbI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

CaMOCTOATENILHO  COCTABJISITH IUJIAaH  PEIICHUS TNpoOJieMbl € YUYETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPENIOUYTCHHIA;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIIMpATh paMKH YIEOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUN;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedJeKCHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3yJNbTaTOB U
OCHOBAHUWM, MCIOJIb30BaTh MPUEMBI pedIeKCUM ISl OLIEHKW CHUTyalluu, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBaTh PUCKUM M CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HUX
CHUKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NPU aHalIu3€ pe3yJbTaToOB
JIESITENBbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH Ce0sl, MTOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€ pe3yJbTaTOB
JIEATENbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH;

pPa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU JPYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl OcBoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «bruonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHHUM, BUBI IE€ATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHWW B PAa3jMYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
’KU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mnpenMeTHble
pe3yNbTaThl IPEACTABICHBI IO F0J1aM 00YyUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTHU B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpPMHpPOBAaHMH COBPEMEHHOI €CTEeCTBEHHO-
HAay4YHOW KapTHHBI MHUpa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COAEp)KAHHE OMOJOrMYECKUX TEPMHHOB M TMOHITHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M IMPEBpaIllCHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJysilus), YpOBHEBasI OpraHu3alis *KUBbIX CUCTEM,



CaMOBOCIPOU3BEICHNE (PENPOIYKLIHA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOouHas, XpPOMOCOMHasl,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYJIsipHOM Ouonoruu), 3akonbl (I
Menpens, T. Moprana, H. . BaBuioBa) u y4enus (0 meHTpax MHOTOOOpasusi U
MIPOUCXOXKICHUS KyJIbTypHBIX pactenuii H. . BaBunosa), onpeaensrs rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMMCAHKME YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBWKCHHE  TUIOTE3bl,  BBIABJICHUE
3aBUCUMOCTH MEXJy HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOTYYECHHBIX
pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeJaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M IMPEBpALICHUS PHEPIUM B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, Pa3MHOXKEHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSThH MOJTYUYCHHbIC 3HAHUS JJIsi OOBSCHEHUS OHMOIOTUYECKUX
IPOLIECCOB U SIBJICHUMW, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LeNbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXKAIOIUX JIOJeH, COOMI0/IEHN HOPM IPaMOTHOT'O MOBEICHUS B OKpYKaroLen
NPUPOAHON cpefie, MOHUMaHWE HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOM ouonoruu U OMOTEeXHOJIOTHI  JIs palMOHAIBLHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE pellaTh »JJEMEHTAPHbIE T€HETUYECKUE 3a/Jadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleIOBaHUE, COCTaBISATH CXEMbI
MOHOTMOPHIHOTO CKpPEIMBAaHUS ISl MpPEJICKa3aHus HaclIeJOBaHUs NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH JIA0OpATOpHBIE W TpaKTUYECKHe pPaboThl, COOI0IAThH
npaBuiia nmpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

yMEHUE KPUTHYECKHM OIEHWBATh U MHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBAHMI B OHMOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;



yMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001128 6MOTIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOIBKUX MCTOYHUKOB, IPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpenmeTHble pe3ysbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» e 11
Kjlacce JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OUOJIOTHUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBAaTh COJEpKaHUE OWOJOTHYECKUX TEPMUHOB W TOHSTHIM:
BU/I, TIOMYJISALUS, TeHODOH, dBOJIONMS, ABUXKYIUE CUITBI ((PaKTOPHI) IBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (AKTOPHI,
DKOCUCTEMA, TMPOAYLEHTH, KOHCYMCHTBHI, PEAYLEHTHI, IEMH IUTaHWUsA,
AKOJIOTHYECKas MUpaMuaa, OMOreo1eHo3, onocdepa;

yMEHUE Wu3jIaraTb OWOJOTHYECKHE Teopuu (PBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OJBOJIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBanusi riaBHbIX HaIlpaBiICHUH U
nyTteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTIPEEISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOACHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHHM, OpraHu3aius U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HMCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBSCHEHUE MOIYUYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHMYECKHUX
OOBEKTOB: BUJOB, TMOMYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEAYyLEHTOB,
OMOreOlIEHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTIO OTOOpa, BHJI000pAa30BaHMS, MPHUCTIOCOOJIECHHOCTH
OpPraHU3MOB, JICUCTBHS DKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, TEPEHOCA
BEIIECTB W TIOTOKA DSHEPTUM B DSKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHYECKHX
LIUKJIOB B Ouocdepe;

yMEHUE TPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUU, JUJI NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C LeNpl0 obecrieyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPYAIOILUX JOJEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen



IPUPOAHON cpele, MOHMMaHWE HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JIJIs1 palliOHAILHOTO MPUPOIOTIOIb30BaHMS;

YMEHHUE pelaTh 3JeMEHTapHble OMOJOTUYECKHUE 3aJlayl, COCTaBJISATh CXEMBbI
MepeHoca BEIeCTB U IHEPTUM B IKOCUCTEMAaX (LIETH MUTaHUs ),

YMEHHE BBIMONHATH J1A0OpAaTOPHBIE M MpPAKTHUYECKHE pPAaOOTHI, COOIIOIAThH
npaBuia mpu pabote ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POpPMALIMK, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  [JIOOAJbHBIE  DKOJOTUYECKHWE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO MTO3UIHUIO;

yMEHUE CO3/1aBaThb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011128 OMOJIOTHYECKYI0 UH(POPMAILIMIO U3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO
MCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Konrpoabusie IIpakTHyeckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [JOK
b 2 :
HOTIOTIT Kak fayka 05 https://m.edsoo.ru/7f41c292
JKuBBIe CHCTEMBI M IX OpraHu3aIus 1 bubmmorexa HOK
p . https://m.edso00.ru/7f41c292
XHUMHUYECKUH COCTAB M CTPOCHUE KIETKH 8 1 bubmorexa [IOK
P https://m.edso00.ru/7f41c292
JKuzHenesTenbHOCTh KIETKU 6 bubmorexa [TOK
A https://m.edso00.ru/7f41c292
Pa3zMHOXEeHME U MHIUBUAYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHYMBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuus opranu3sMoB. OCHOBBI 3 bubnuorexa [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpemst 1 bubmorexa [TOK
p p https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4


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 KIIACC

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

Ne i/

DBOITIOLIMOHHAS OMOJIOTUSI

Bo3HuKHOBEHHUE M pa3BUTHE )KU3HU HA
3emie

Opranu3mbl ¥ OKpy:Karomas cpeia

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acos

Bcero

34

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

0.5

2.5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

bubmuoreka [{OK
https://m.edsoo.ru/7f41cc74

bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [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

HNOYPOYHOE INTAHUPOBAHHUE

(bepMeHTOB (Ha IpUMepe aMHIIa3bl UK
KaTasasbl)»

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
undposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl
bubnuoreka [JOK
buosnorus B cucreMe Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
buosiornyeckue cucremsl, MpoLecchl U UX 1 1 bubnmnorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
MeTo1b1 TO3HAHUS KUBOUW MPHUPOIBI.
[TpakTrueckas padora Ne 1 1 05 bu6muoreka [IOK
«Hcnonp3oBaHue pa3au4HbIX METOIOB IIPU ' https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY
XUMHUYECKUH cocTaB KJIeTKU. Bosia u 1 bubmmorexa [IOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmorexa [IOK
b .C 0 1
SATCH. LOCTAB M CTPOCIHE DEIKOB https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
v ) 1
[ICBOBL. JTHITIAN https://m.eds00.ru/863e6870
but6mmoreka [JOK
H .ATO 1
YIGICHHOBHE KHCIOTE https://m.eds00.ru/863e6d5c
depMeHTH — OMOJIOTHYECKUE
karanu3aTopsl. JlabopaTopHas padora Ne 1
. bubnmorexa [JOK
«M3yveHne KaTaTuTHIeCKOW aKTUBHOCTH 1 0.5

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72

I/ICTOpI/ISI U MCTOABI U3YYCHHA KIICTKU.

bu6mmorexa [IOK

9
Knerounas teopus https://m.edso00.ru/863e6e88
10 KneTka kak menoctHas uBasi cuctema
CtpocHHE 3YKapUOTHIECKOM KICTKH.
JlaGopatopHnas pabora Ne 2 «M3yuenue
. bu6mmorexa [{OK
CTPOCHHUSI KJIIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 . 0.5 https://m.edso00.ru/863e6ff0
TPHOOB H DAKTCPHI HOM MIKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpPOIIpErapaTax u ux
OIIMCAHUE
bubnuoreka [JOK
12
O6MeH BEmeCTS W METa00 HSM https://m.eds00.ru/863e766¢
bubnuoreka [JOK
1 O} . X
3 OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bubnuoreka [JOK
14 i
OHepretiieckuii 00Men https://m.edsoo.ru/863e7aae
KuzHeHHbIN UK KIeTKU. Jleaenune
kietku. Muros. Jlabopatopnas padora Ne 3
15 «Habmonenne MUTO3a B KJIETKAX KOHYHKA 0.5 bubmorexa [JOK
A ' https://m.eds00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax
16 buocunres 6enka. Peakius MaTpudHoro bubmuorexa [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubnuoreka [JOK
17 T —
pasCIALIA — OHOCHHTES Oerka https://m.eds00.ru/863e796e
bu6mmorexa [IOK
1 H —
8 CKIICTOUHBIC (POPMEI KH3HH — BUPYCEI https://m.edso00.ru/863e7540
bu6mmoreka [{OK
19 @OopMBI pa3sMHOKEHHS OPraHU3MOB https://m.edso00.ru/863e81b6

https://m.edso0.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmorexa [IOK

20 Meiios https://m.edso0o.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnogotBopenue. JlabopaTopHas padora Ne 05 bubmuorexa [JOK
4 «M3y4yeHne CTpoeHHs MOJIOBbIX KJIETOK Ha https://m.edso00.ru/863e81b6
TOTOBBIX MUKpPOIpernapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubnmorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTrka — Hayka 0 HaCJIEJACTBEHHOCTH U bubnmnorexa [JOK
W3MEHYMUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEAOBaHUS bubnuorexa [JOK
MPU3HAKOB. MOHOTHOPHIHOE CKPEIUBaHUE https://m.edso0.ru/863e8878

o5 JurubpunHoe ckpenBanue. 3aKoH bubnumoreka [IOK
HE3aBHCUMOI'0 HACJIEAOBAaHUs IPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE HacleA0BaHUE IPU3HAKOB.

JlaGopatopHas paborta Ne 5 «M3yuenue
26 pe3yJIbTaTOB MOHOTHOPUIHOTO H 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8¢c60
JUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI
Ha TOTOBBIX MUKPOTIpEapaTax»

97 I'enernka nona. HacnenoBanue npu3HaKkos, bubmmorexa [JOK
CLIEIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
NsmenuuBocth. HeHacnencrseHHas
n3MeH4YnBOCTh. JlabopaTopHas pabora Ne 6.

98 Nzyuenne moauduKamoHHON 05 bubanorexa [JOK
U3MEHYUBOCTH, IIOCTPOCHUE https://m.edso0.ru/863e8efe
BapHallMOHHOTO psifia U BapuallMOHHOM
KPUBOW»

29 HacnencrBenHas U3MEHYUBOCTb. 0.5 bubnmorexa [IOK

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlabopaTtopnast pabota Ne 7. « AHanu3
MYTaIUi y JpOo30QHIIbI HA TOTOBBIX

MHUKpOIIpenapaTax
bu6mmoreka [IOK
30 Feneruica wenoseka L https://m.edsogru/863e8d78
PesepBubIil ypok. O60011eHIE IO TEME
31 «HacnencTBeHHOCTE U M3MEHUYUBOCTD 1
OpPTaHU3MOB»
bubnnorexa [IOK
32 Ceneiuns kax Hayka i pouece L https://m.edSO(I)_Fru/863e9214
33 Metobl U JOCTHKEHUS CEJIEKIUH PAaCTCHUI 1 bu6mmoreka [{OK
1 )KMBOTHBIX https://m.edso0.ru/863e9214
34 buoTrexHomoTHs Kak 0Tpacib MPOU3BOJICTBA 1 bubmmorexa [JOK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34


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

11 KIIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrpoabnsie = IIpakTHyeckue tpponsle
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [IOK
https://m.edso0o.ru/863ea20e
Ucropus pa3BuTHs npeacraBieHuit oo 1 bubnuoreka [IOK
3BOJIIOLUU https://m.eds00.ru/863e9570
bubmuoreka [[OK
Muiposposmowss L https://m.edso00.ru/863e9cle
JIBroKkytue cuibl (dNeMeHTapHbIe (HaKTOpBhI) 1 bubnmnorexa [JOK
3BOJIIOIIUN https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
[Momynsius kKak IeMeHTapHasi eTUHUIA BUIA
u ’BosroIuu. JlaboparopHas padora Ne 1 1 05 bubmuorexa [[OK
«CpaBHEeHHE BUIOB 110 MOP(HOIOTHYECKOMY ' https://m.eds00.ru/863e99c6
KPUTECPHUIO»
Pe3ynbTathl 3BOJIIOIIUMHU: TPUCTIOCOOICHHOCTD
OpPraHU3MOB M BHI000pa30BaHUE. Bu6morexa [IOK
JlaboparopHast pabota Ne 2 «Onncalii'ne 1 0.5 httos://m.edsoo.ru/863e0fde
MPUCTIOCOOJICHHOCTH OpPTaHu3Ma U €€
OTHOCHUTEIILHOTO XapaKTepay
Hampasiienust u myTy MaKpOIBOIIOIHH 1 bubmmorexa [JOK
https://m.edso00.ru/863e9cle
HeobpaTtumocTs 3BOMIONINN 1



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

Wcropus xu3Hu Ha 3emiie U METO/bI €€

10
W3YYCHHUS

11 ['unoTe3bl NpoucX0KACHUS KU3HU Ha 3eMie bubmmorexa LIOK

https://m.edsoo.ru/863ea5a6

12 PazButure xu3HM Ha 3emMIie 1o 3paM U bubmmorexa [JOK
rnepuoamM https://m.edsoo.ru/863eabbe
OCHOBHBIE TaIlbI BOJIOIUU PACTUTEILHOTO

13 Y )KHBOTHOTO Mupa. [IpakTndeckas pabora Ne 05 bubnnorexa [JOK
1 «M3y4yeHne uckonaemMsIX OCTaTKOB https://m.edso0.ru/863ea8hc
PACTCHHIA 1 )KHBOTHBIX B KOJUICKITHSIX)

14 CoBpemeHHas cucTeMa OpraHudecKoro Mupa bubmmorexa LIOK

https://m.edsoo.ru/863ea48e

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) ngjﬁ&fgg?ﬁg 63eac2c

16 JIBwxkymmue cuiibl ((pakTopbl) aHTPONOTEHE3a ngj;;fg;?ﬁg 63eaddd

17 OcCHOBHBIE CTaJIUU 3BOJIIOLIMN YETIOBEKA

18 Yenoseueckue pacsl ¥ IPUPOIHBIE aJaNTalluu bubnnorexa HOK
YyeaoBeKa https://m.eds00.ru/863eaea2
PeseprubIil ypok. O60011EHIE TIO TEME

19 «Bo3HUKHOBEHHE U Pa3BUTHUE KU3HH HA
3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl o0uTaHUs U HKOJIOTHYECKUE (HaKTOPbI E;ISSH/P/I;T:;;(];IS/I; 63cafec
Abuotndeckue gakropsl. JlabopaTtopHas Bu6miorexa [IOK

22 pabota Ne 3. «Mopdonmoruaeckne 0.5

0COOEHHOCTH PaCTEHHMH U3 pa3HbIX MECT

https://m.edsoo.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

oburtanusi». JlabopaTopHas padota Ne 4.
«BiusiHME cBETa HA POCT U PAa3BUTHUE
YEpPEHKOB KOJIEyCa»

bubnuorexa [JOK
23 Buormieckue dakTopet 1 https://m.edso:)_.[ ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTHKH TIOITYJISIIHH.
24 [IpakTrueckas padota Ne 2 «Iloacuér 1 05
TJIOTHOCTHU MOMYJISIIIMI pa3HbIX BUIOB
pacTeHui»
bubnuorexa [JOK
25 Coo01mecTBa OpraHu3MoB — OHOIICHO3 1 httos://m.e dsoc])_.lru 1863eb46a
bubnnorexa HOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dsogru 1863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dxonornueckue nupamuasl. CBoiicTBa 1 bubmmorexa [TOK
skocHcTen. CyKreoous https://m.edsoo.ru/863ebSfa
28 [TpupoHBIE SKOCHCTEMBI 1
29 AHTpPOIIOr€HHBIE IKOCUCTEMBI
30 buocdepa — riobdanpHas skocucTeMa 3eMiIu 1 E;I:;;I;T:;(;?rou}; 63ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOC(hepHhI 1 E;IS;ZI&T:;(;??U/I; 63ebd16
32 YenoseuecTBo B Onocepe 3emin 1
33 Cocy1iecTBOBaHHE TPUPOIBI U YEITOBEUECTBA 1 bubmorexa HOK
https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000IIEHHE TEMBI 1
«Coo0011ecTBa ¥ 3KOJIOTUIECKHE CUCTEMBD»Y
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* buonorus. O6mas 6uonorus, 10 krace/ Cuornazos B.U., Aradponosa U1.b.,
3axapoBa E.T., OOmiecTtBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnmonepHoe obmectBo «M3aarenscTBo «lIpocBenienne»

* buonorus. O6mas 6uosnorus, 11 knace/ CuBornazos B.M., Aradonosa U.b.,
3axapoBa E.T., OOGmiecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTBIO «[PODAX;

AxtmmonepHoe o6miectBo «M3marensctBo «IIpocBemnienne

METO/INYECKHUE MATEPHUAJIBI U1 YUUTEJISA

buomorns. 10 KJ1acc. MeTtoanueckoe rocooue. baz3oBrrit
Wcrounuk: https://rosuchebnik.ru/material/metodicheskoe-posobie-10-klass-
bazovyy/

buonorwus. 11 KJIacc. Metoaunueckoe nocooue. bazoBsiit
Wcrounuk: https://rosuchebnik.ru/material/metodicheskoe-posobie-11-klass-
bazovyy/

MuiakoBa. buonorusa. Pemenme 3amau 1o rederuke. 10 xmacc. YueOHoe
nocobue

Hcrounuk: https://rosuchebnik.ru/material/mishakova-biologiya-reshenie-

zadach-po-genetike-10-klass-uchebnoe-poso/



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

SKJIACC https://www.yaklass.ru

Enunas xomnekius [IOP. ITpeamernas komrekmust «buomorus» http://school-

collection.edu.ru/collection

Best 6uonorus: HayuyHo-oOpa3oBaTennbHbIi moptan http://www.shio.info


https://www.yaklass.ru/
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