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MOSCHUTEJBHASA 3AIINCKA

Pabouas mporpamma yue6HOTO TIpeamera «ouonorus» s 10-11 kmaccoB Ha
0a30BOM ypOBHE pa3paboTaHa B COOTBETCTBUU ¢ DeiepaabHbIM IrOCyAapCTBEHHBIM
00pa3oBaTEIbHBIM CTAHAAPTOM CPEIHEro OOIIEero oOpa3oBaHusl, YTBEPKIAEHHBIM
npuka3oM MunucrepcTBa npocsenieHust Poccuiickoit @enepaunu ot 17.05.2012r.
Ne413 (c u3MeHEHUsIMH W JIOTIOJIHEHUSIMH), B COOTBETCTBUM ¢ DenepanibHOoil
o0pa3oBaTenpHON MPOTpaMMOi CpeTHero o0Iero o0pa3oBaHus, YTBEPKICHHON
npukazom MunuctepcTBa npocsenienus Poccuiickoit @eneparuu ot 18.05.2023r.

Ne371 (3apeructpupoBan MuHHCTEpCTBOM IOCTUIMU Poccuiickoit deneparuu
12.07.2023r.).

[Tpu pa3paboTke MporpaMMmbl MO OWOJOTUH TEOPETHUYECKYI0 OCHOBY IS
OIpe/eNIeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COAEpX aHUS ydyeOHOro mpeaMera
«buonorus» cocraBwin: KoHuenrtyaiabHble Tonoxenus OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColepKaHus, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMUI K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOKEHHS 00 OOIIHMX HEIX U
NPUHIINATIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSHHE CHCTEMbI CpPETHETO
oOmrero oopazoBanus B Poccuiickoit deneparuu, a Takke MOJI0KEHUS O cielupuKe
Ouonornu, €€ 3HAYEHWW B TIO3HAHWM KUBOM TMPUPOJABI U OOECICUCHUH
CYIIIECTBOBAHMS UeJIOBEeUeCKOro oOmiecTBa. COTTacCHO HA3BAHHBIM TOJIOKEHUSM,
OTpe/ieNIeHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu MaéT MpeICTaBIeHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHHsI, BOCTUTAHUS U PA3BUTHS 00YUAIONIUXCS CPEACTBAMU YUEOHOTO MpeaAMETa
«buonorusy, onpezenser o0g3aTeNbHOE MPEAMETHOE COJEpKAHUE, €r0 CTPYKTYPY,
pacmpezieieHue Mo pa3AesiaM U TeMaM, PEKOMEHAYEMYIO IMOCIIeA0BaTeIbHOCTh
U3Y4YCHUS YICOHOTO MaTepHalia ¢ y4éTOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTUKM O0pa30BaTEIbHOrO MpOIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromxcsl.

B nporpamMme 1o 6M0I0THHN TaK)Ke YUYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METAlpPEAMETHBIM W TPEIMETHBIM pe3yjbTaTaM oOOydYeHUsS B
dhopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHLHOM
JeATEeIbHOCTH/YUEOHBIX JEHCTBUNM OOydJaroImMXCs 10 OCBOCHHMIO COJACPIKAHUS
OMOJIOrMUecKOro 00pa3oBaHMUsL.

B nporpamme no 6uosorun (10—11 kiaccel, 6a30BbIil YpOBEHb) peain30BaH
NPUHIMI TPEEMCTBEHHOCTH B H3yYE€HUHU OHOJOruu, Ojarojapsi 4yemy B Hel
IPOCMATPUBAETCA HAIMpPABICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHSA,  IEHHOCTHBIX
OpUEHTALIUN JTIUYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKalolled MpUpOIHON cpene.



[ToaTomMy Hapsimy ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TaKkkKe 3HAHHM O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX IPOLIECCOB B MPOrpaMMe IO OMOJIOTMH YAEJIEHO BHUMAaHHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMI 4YeOBEKa, MEIMKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAaHUs, 000CHOBAHUS HKOJIOTMUYECKH 1IEI€CO00Pa3HOr0O
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpele, aHaIU3a BIMSHUS XO3SUCTBEHHOU
JESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHMMaHUS K TNPUKIAJHON HAIMpPaBICHHOCTH Y4YeOHOro TperMeTa
«buonorus» NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECIIEUEHUS YCIOBUHM JUIsl pELICHHUS
OJIHOM M3 aKTyalbHBIX 3a7a4 LIKOJHLHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpPas
npeanoiaraer (popMupoBaHue y oOy4aronIuxcsl CIOCOOHOCTH agalnTHUPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpenHero o0miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OnHa obOecnieunBaeT (OpMUpPOBAHUE Y OOYYaIOIIUXCA MPEACTABICHUN O
HAay4YHOM KapTUHE MHpPA, pacIIUpseT U 0000MIaeT 3HAHUS O XKUBOM MHpupone, €€
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUH, CO3HAET
yCIIOBUSL  JJI:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (OPMUPOBAHUSA
(GyHKIIMOHATBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe3o0macHoro obpasa
YKU3HH, YKOJIOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOILIEHUS K )KHUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  oOpa3oBaHus,  COLUAIM3ALUU
oOyuaroruxcs. M3ydyenne 6uonoruu obecrednBaeT yciaoBus it (POPMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX ¥  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MIPEICTABICHUSIMH U3 IPYTUX YICOHBIX MTPEAMETOB, B YACTHOCTHU, PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbBIE NOJIOKEHUS O NpeIHA3HAYCHUH Y4eOHOro MpenMera
«buonorus» COCTaBUIM OCHOBY JMJig ONpENeNeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COJAEpKaHUs, MPEACTaBICHHOT0O B IMporpamme Io
OHOJIOTHH.

Ot6op coxepxkanus yueOHoro mpenamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHA KyJIbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aromuecs: JOJKHbI OCBOMTH 3HAHUS W YMEHHUS, 3HAYUMBIE ISt
dbopmupoBaHus oOOUIEH KYJIbTYpbl, ONPECIAIONME aJeKBaTHOE IOBEACHHE
YelloBeKa B OKPYXKAroIIel MPUPOAHOM cpese, BOCTPEOOBAHHBIE B IMOBCEIHEBHON
KU3HH M TIPAKTUYECKON AesTenpbHOCTH. Oc000€ MECTO B 3TOM CHCTEME 3HAHHM
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBHIE CIy>aT OCHOBOM At pOpMUPOBaHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U



[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrNYECKOro 00pa3oBaHUsl.

CTpyKTypHUpOBaHUE COJAEpPX)aHUSA Yy4YEOHOro MaTepualia B IPOrpaMme Io
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSIX >KUBOU MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
IBOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKTYype yueOHOro npeamera «buomorus»
BBIJICTICHBI CIICAYIONINE COJepKaTeNbHble TUHUN: «bruonorus kak Hayka. Metoabl
HAay4YHOTO To3HaHUs», «KieTka kak Ouonoruyeckas cuctemayn, «OpraHusMm Kak
Ouonoruyeckas cuctema», «CucreMa U MHOTooOpasve OpraHU4YecKOro MHpay,
«OBOJIOLINSA KUBOU MPUPOAB, « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTI.

Llenp m3ydenusi ydueOHOoro mpemmera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHNE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOpPETEeHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHMUS AJIsl TPAMOTHBIX JIEHCTBUH B OTHOIIEHUU OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS PA3IHMUHBIX KU3HEHHBIX MPOOIIEM.

Jloctrmxenne 1ienu u3ydeHus: yuyeOnoro npenmera «buonorus» Ha 6azoBoM
ypOBHE 00ECTICUNBAETCS PEIICHUEM CIEAYIONINX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJIOrMUYECKHX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUilaxX, CIyXallluX OCHOBOU
s (opMHpOBaHUS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MUpPA, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPraHMU3AlMM, BHIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEJOBaHUSIX B OMOJIOTHH;

dopMupoBaHue y OOYYarOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTyaJIbHbIX W
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalM3a JAHHBIX O MyTSIX Pa3BUTHUS B
OMONIOTHH HAyYHBIX B3TJISIIOB, MW M MOAXOAOB K M3YYCHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHHU3alluiy;

CTAaHOBJICHHE Yy OOydYarommxcss oOOmel KyJIbTypbl, (YyHKIIMOHATIHLHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHATH U OIICHUBATDH SBJICHHS OKPYIKAIOIIETO
MUpa KUBOU MPUPOIHI HA OCHOBAHWH 3HAHHUH U OMBITA, MOJYYCHHBIX TIPU U3yUYECHUHU
Onosoruu;

dopMupoBaHue y OOy4YalOIIMXCS YMEHMHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHWM B NPAKTHUYECKON EATEJIbHOCTH 4YEJIOBEKa, pPa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTHA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIICHUS K HEH, COOJIIOICHUS STHYECKHIX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYUYHOTO MUPOBO33PEHUS;



IPUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU IS
OLICHKH IOCJIEJICTBUI CBOEH JESITEIIBHOCTH M0 OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE M COONIOJIGHHE MeEpP MNPOQPHIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOuiero oOpasoBanust «buonorusp», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAayUHbIE IPEIMETHI.

Jliig n3yyeHust Onosiorny Ha 6a30BOM YPOBHE CPEHETO OOIIEro 00pa3oBaHus
otrBoauTcs 68 yacos: B 10 kitacce — 34 gaca (1 gac B Hexnento), B 11 kiacce — 34 yaca
(1 gac B HexemO).

COJAEPKXAHUE OBYUYEHUA

10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMH, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpPOBAaHUU COBPEMEHHOW HAy4YHON KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM NIPUPOIbI (HAOII0ICHHE, SIKCTIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KiacCU(pUKaLMs, MOJAEIMPOBaHUE, CTaTHUCTHYEcKass o00paboTka
JTAHHBIX ).

JlemoncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon nu ®@. Kpuk.

Tabauiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBON TTPUPOJIBI».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonmb3oBaHWe pa3IUYHBIX METOMOB IPHU
U3YYEHUU OMOJIOTHUYECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMET u3ydeHus: ouosnoruu. OTinnuue
JKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIEHOTUYECKUH ), OMOC(EpHBIA.

JdeMoHCTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBbIE MPU3HAKU JKU3HUY, « YPOBHU OpraHHU3aLUU
YKABOW MPUPOIBD.

Oo6opynoBanue: moaenb Mojiekyibl JJHK.

Tema 3. XumMuuyecKuil COCTAB U CTPOEHUE KJIETKH.



XUMHYECKUM COCTaB KIIETKH. XHMUYECKHUE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHKPO3JIEMEHTBI. Bo/la 1 MUHEpaIbHBIE BELIECTBA.

OyHKIMA BOABI M MHHEpAJbHBIX BEUIECTB B KIeTke. llognepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMbIe ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpBhl OCIKOBOW MOJEKynbl (TICpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHYECKHE CBOilcTBa OenkoB. buonornyeckue
(GyHKITUU OCITKOB.

depMeHTHI — OMoJIoTUYeCKHe KaTain3aTopsl. CTpoeHre pepMeHTa: aKTUBHBIM
neHTp, cyOctpatHas cnenuduuHoctb. Kodepmentsl. Butamunbl. Otiuuus
(epMEHTOB OT HEOPTraHUYECKHUX KATAIM3aTOPOB.

VYrneBoabl: MOHOCaxapuIsl (TI1I0K03a, pr003a U 1e30KCUpr003a), Arucaxapuibl
(caxaposza, JlakTo3a) W mojucaxapunbsl (Kpaxmai, TJIMKOTEH, IIeJTI003a).
buonornyeckue pyHKIIMMN YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPomunuasl, crepouasl. ['HapoduiabHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢Gynkumu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMIHIOB KaK MCTOYHUKOB YHEPTHUH.

Hykneunoseie xwucnorsl: JHK u PHK. Hyxkineornasr — MoHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUU.

[uTosorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOIEHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KIICTKH.

Krnerka kak miejoctHas xkuBas cucrema. OO0IIue npru3HaKky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerndeckuil ammapar, cuctema
CUHTE3a Oernka.

Tunel KJIETOK: DdyKapuoThueckas U mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHUs TPOKApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIILHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u pyHkiuu. [{utomnasma u eé
opranousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapart [onbmxw,
T130CcOMBI.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxjieHne MUTOXOHJApUN U TutacTuA. Bunbl mnactun. HememOpanHbie
OpraHOWIbI KJIETKA: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJUA, PECHUYKH,
KryTUKHA. OyHKIIMM OPraHOMIOB KJIETKU. BKiItoueHus.

Anpo — perynaropHsiil neHTp kieTku. CTpoeHue sjpa: saepHas o0o0JiouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.



TpaHCIIOPT BEIECTB B KIIETKE.

JleMOHCTpauM:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeenieHue XMuMHYECKUX 2JIEMEHTOB B HEXKMUBOW TPUPOJIEN,
«Pacripenenenne XuMU4eCKUX 3JIEMEHTOB B )KUBOU MPUPOIEY .

Tabmumpr u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaorel. JJHK», «CtpoeHre MoleKyJbl
AT®», «CtpoeHne >yKapuOTHYECKOW KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe IPOKAPUOTHYECKONW KIIETKNY,
«CTtpoeHue sapa KIETKN», « Y TIeBOAbDY, «JIMmuaspD.

ObopynoBaHue: CBETOBOM MMKPOCKONI, OOOpyAOBaHUE [UIsl IPOBEICHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJUTUYECKON AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

Jlabopatopnas pabota Ne 2. «M3ydeHue CTpOEHHS KJIETOK PACTCHHIA,
JKUBOTHBIX U OaKTepUM MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEenaparax U HUxX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BeNIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMUTISIIINSA (PHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM HHEPruM B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTpOodHbIN 1 reTepoTpodHbIii. Poibs ¢pepmMeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTte3. CBeroBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. BiausiHue ycioBuil cpenpl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCUHTE3UPYIoIe OakTepuu. 3HAYCHHE XEMOCUHTE3a JJIs
YKW3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BbIACICHUE U
aKKyMYJIMPOBAHUE YHEPTHU B KIIETKE. DTalbl SHEpreTuueckoro ooMeHa. [ nmukomnus.
bpoxxenne u ero Buipl. KucnopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO 0OMEHA.



Peakuun wmatpuyHoro cuHTte3a. ['enermueckas wundopmamus u JIHK.
Peanuzamus reHetnyeckoil mHpopManuud B KieTke. ['eHEeTHUECKUH KOI M €ro
cBoiicTBa. Tpanckpumnuua — Mmarpuusblii cuaTe3 PHK. Tpancnsuua — OGuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OunocuHTe3e Oenka.

HexneTtounsie popmbl xu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHMS M IKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BUY) — Bo3Oyautens CIIM/la.
OOpatHast ~ TpaHCKpuIuus, peBepraza U uHTerpasa. [Ipoduiakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbiios, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumnel nuTanusy, «Meradonuzm», «MUTOXOHAPUSDY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM 1uki Bupyca CIIN/a,
oaktepuodaray, «Permukarms JTHK.

O6opynoBanue: Moaenu-anmukanuu «Yasoeane JIHK u tpanckpummmsy,
«buocunres 6enkay, «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHOKeHHEe M HHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB.

Krnerounplii UK, WM JKU3HEHHBIM 1ukin kietku. MHTepdaza u MuTos.
[Tpoueccrl, mporekaromue B uHTepdaze. Permnmukanus — peakuus MaTpUYHOTO
cuateza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHMSI W  HWHIAUMBHIYAJbHOTO  Pa3BUTHUSA
OpPraHNU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoasdmue Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTMYECKUIN CMBICI MUTO3A.

[Tporpammupyemasi rubenb KIETKH — arnomnTo3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrolioe U moJjioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHHUE HaABOE, ITI0YKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meiio3. Cranuu meiio3a. [lponecchl, mpoucXosiMe Ha CTaausxX Meio3sa.
IloBenenne xpomocoM B Menosze. KpoccuHrosep. buonormyeckuit cmbICa U
3Ha4YEeHUE MeHno3a.



["ameTorenes — mporecc 0OOpa3oBaHUS TOJOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHWE W PAa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OCcOOEHHOCTH CTPOCHMS SUILEKIETOK U crepMaTo30uaoB. OIUIog0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSL Y TMO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuoHanbHOE pazButHe. TUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOACTBA.

Poct u pasButue pacreHnii. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHncTpanum:

Tabmuubr u cxembl: «DOpMbI pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knertounwrii nukim», «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIUIIUX U
4eNoBeKa», « OCHOBHBIE CTaAUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOITATAIOLIETOY, «SMIEKIIeTKa MieKonuTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuinKauus «/lesieHue KIeTKkn», MOJEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora No 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENApaTaxy.

Jlabopatopnas pabora Ne 4. «M3ydeHwe CTpOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOTIPENaparaxy».

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTUKH. VIcTopus pa3BUTHA TEHETUKU. Posib LIuTONI0TMA
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKHU. BKJIam pOCCHMCKUX W 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToApl TEHETHKH (THOPHIO0IOTHYECCKUH,
[UTOTCHETUYECKUH, MOJEKYJISIpHO-TeHETHYeCKHil). (OCHOBHBIE T'€HETHYECKHE
NOHATHS. ['eHeTHnYecKas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEUIMBAHUI.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennaenem.
MoHorubpuHoe CKpemuBaHue. 3aKOH eIuHO0-00pa3usi THUOPHUIOB TIEPBOTO
nokosneHusd. [IpaBuno qomMmuHUpoBaHMs. 3aKOH pacIICIICHUs TPU3HAKOB. [ nnore3a
yuCTOTHI raMeT. [IoJHOE M HeMmoTHOEe JOMHUHUPOBAHUE.



JluruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupytolee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIONIETO CKPEIIBaHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuerienHoe HacneaoBaHue npusHakoB. Pabora T. Moprana 1o cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.

['eneTnka mosia. XpoOMOCOMHOE ONpPEAEICHUE TMoa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHeie opraHu3mbl. HacnepoBanue
IIPU3HAKOB, CLIETVICHHBIX C IIOJIOM.

N3meHunBOCTh. BUBI K3MEHYMBOCTH: HEHACIICICTBEHHAS Y HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapualiMoHHbIN psifi U BapUallMOHHAS KPUBAs.
Hopma peakunn npusHaka. KolnuecTBEHHbIE M KauECTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUUBOCTh. KoMOUHATHBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM IMpolecc — OCHOBAa KOMOWHATMBHOMU
U3MEHYMBOCTU. MyTalimoHHast M3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpU4HHBI MyTaluid. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaciiencTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHast HACIeACTBEHHOCTh U U3MEHUYHUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIIOBBIN, IIUTOT€HETHYSCKIUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUINMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennsie 3a00JjicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIe3HN C HACJIEACTBEHHOM MPEIPacloyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepaTthBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, TUATHOCTUKH, MPODUIAKTUKY U JICYCHUS TeHETUYECKHUX
Oosie3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBAaHHME. 3HAYEHUE MEIUIIMHCKON
TC€HETUKH B TIPEJOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeloBeKa.

JleMoHCTpaum:

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

Tabnuib! U cxembl: «K MOHOTHOPHUIHOE CKPEILIMBAHKUE U €0 IUTOT€HETUYECKasI
OCHOBAa», «3aKOH PacUICIJIEHUS U €0 IUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rame, «Jlurubpunnoe ckpemubanuey, «llutomornyeckre 0CHOBBI AUTUOPHUIHOTO
CKpeluBaHus», «Menos», «B3auMoaencTsre amenbHbIX TEHOBY, «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX U YeJIOBEKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU



HACJICOBAaHUsI, CLEIUICHHOTO ¢ nosioM», «Kapuotumnel 4yenoBeka M JKMBOTHBIXY,
«Bugpsl m3meHunBOoCTHY, «MoOauduKaMoHHas W3MEHYUBOCTHY», «HacmemoBanue
pe3yc-akTopay, «['eHeTuka rpymnmn KpoBu», « MyTallnoHHast U3MEHUUBOCTHY.

O6opynoBanue: Mojenu-ammInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBaHuey, «llepexpéct
XPOMOCOMY, MUKPOCKOT ¥ MUKpoIipenapat «J{po3oduia» (Hopma, MyTaruu (GopMsl
KpPBUIbEB U OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «3yueHue MoauPUKAIIMOHHON U3MEHUYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluid y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy».

[Ipaktueckass pabora Ne 2. «CocraBieHuEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKIUU U JIOMECTHKALMS.
VYuenue H. U. BaBuiiosa o nieHTpax mpoucxXoxAeHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pactenuii. LIeHTpbl MpOMCX0KAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusA. CKpellMBaHUE YHCTHIX JUHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpellMBaHue — ayTOpUIUHT.
Otpanénnas rudbpuauzanus u e€ ycrnexu. MIckycCTBEHHbBIN MyTareHes U noJly4eHHe
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTexHoJOrug Kak OTpacib MPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHoM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHKeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue W dtuyeckue  npobmemsl. MO —  reHeTruyecku
MO (ULIHPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

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

Tabmuubr u cxembl: Kapta «lleHTpbI MPOMCXOXICHHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTenuit», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuiy, «Otnanéanas rudpunuzanus», «Padoter akanemuka M. @. BanoBay,



«[lomumnongus», «OO0bekThl OuoTexHONOTUNY, «KieTouHble KyIbTYypHl H
KJIOHHpOBaHHe», « KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B M KOPHETIIOA0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHUi, repoapuii « CebCKOX035IIICTBEHHbIE PACTEHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOIBl M JOCTHMKEHHS CEJCKIMU PaCTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHY IO CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHMBEPCHUTETA UM HAyYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT US.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHH. ODBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJIIOTMYHbIE,
pPYJIIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBOJIONWK BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOKEHHE MPU OTPAHUUECHHOCTH PECYpPCOB, HEOMpelesEéHHAasT W3MEHUYHUBOCTD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tomynsiiuus kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBrokymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMoHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

EctecTBennbiii orbop — HampaBasionmii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoO6MeHHOCTh OpPraHU3MOB Kak pe3yiabTaT »dBojtonuu. [Ipumepsr
NpPUCIOCOOJIEHUI y opraHu3MoB. ApoMopd03bl U UIUO-aAaNTAL|H.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.



Maxkpossomonus. @Dopmbl  3BoOJIOLUMU:  (UIETHYECKAsA, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxieHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuaiIn3anusa. AJIanTUBHAS paJnalysl.

JdeMoHCTpanuu:

[Toprpetsl: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cylecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroodpasue CoOpToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanonHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OO0mas aereHepauus,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnoco0IeHHOCT OpraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
AKUBOTHBIX», MOJieNb «OCHOBHBIC HAIPABJICHUS HBOJIIOLUNY», 00bEMHAs MOJENb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuus «DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb anmiaukauus «llepekpéct
XpPOMOCOM», BIIQXKHBIE ITpenaparsl «Pa3Butre HaCEKOMOro», «Pa3BUTHE JIATYIIKW,
Mukponpenapar «JIpozoduna» (Hopma, myTaiuu GopMbl KPbUIBEB U OKPACKH TEJIA).

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlabopaTtophas pabota Ne 2. «Onrcanue nprucrnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnorTesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIOIMK. HavanbHbIe 3Tarbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W KX 3BOJIOLMUS.
®opMUPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ TMEepUOABl: KEMOPHUICKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.



Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUNA, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U TeoJOrMYecKuX mnpoiueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue mpeacTaBieHH O
MPOUCXOKICHUH YelloBeKa. MeTroabl Hu3ydyeHus aHTponoreHe3a. (CxolcTtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKaA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacieacTBeHHas U3MEHUUBOCTh
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KU3HU, MU3TOTOBJICHUE OpPYIUi
TpyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU 3BOJIOLMN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxondamnii, YenoBek HeanaepTranbckui, Yenosek
pasymHbiii. Haxoaku #CKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPYIH.

Uenoseueckne  packl. OCHOBHBIE  OOJBINME  pachl:  €BPOTCOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJEHHOCTH  MpEJCTaBUTEEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EQWHCTBO 4eI0OBEYECKHX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
apBuH.

Tabmuipel u cxembl: «Bo3nukHoBeHne ConaHEUHO#H cucTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJeTKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJOIMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOoBeKa», «lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIEC JIIOINY, «HeT0BEeUECKUE pachhy.

O6GopynoBanue:  Myisiku  «llpoucxoxknenue — yengoBeka»  (OFHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKU WIH
M300pKEHHUSI KAMEHHBIX OPYIud TEPBOOBITHOTO dYeIOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopwmbr
COXPAHHOCTU UCKOTAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:



[TpakTiueckast pabora Ne 1. «/3ydeHne nckomaeMbIX OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUICKLUSX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUN My3eil).

Tema 3. Opranu3msl H OKpYy Kaloas cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue Qakropel. Knaccuduxamus skonornyeckux (HakTOpoOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTreHHbIE. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKMX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckue axkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHne OMOTHMYECKHX B3aUMOJEHCTBUI MAJisi CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsauud. (OCHOBHBIE IOKa3aTean
NOMYJISILMN: YHUCIEHHOCTb, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanus. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JlemoHcTpanum:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISILUK UH(Y30pun-Ty Qenbk», «[IuieBsie nemnm.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHnas paborta Ne 4. «Brnusare cBeta Ha poCT U pa3BUTHE YEPECHKOB
KOJIEyCay.

[Ipaktuueckast padbota Ne 2. «Iloncy€T mI0THOCTH MOMYJIALUNA pa3HbIX BUOB
pacTeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBOo opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsi3um B
OHOILIEHO3E.



Dkoyoruueckne cuctembl (dkocucteMmbl). [lonarue 00 »3kocuctemMe u
ounoreoneno3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU SKocucTeMbI. [1uinesrie nienu u cetu. OCHOBHbBIE
MOKa3aTelid YKOCUCTEMbI: OHoMacca, MPOAYKIHUA. IKOJOTUYECKUE MUPAMUJIbIL:
NPOAYKLUWH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM: YCTOWYUBOCTD,
camoperyJisinus, pazputie. CyKIeccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIbI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HAIIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUs B Orocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHHE IPUPOIBI U ueroBeuecTBa. CoxpaneHue OuopasHooOpaszus
KaKk OCHOBa ycroilunBocTH Ouocdepsl. OCHOBAa palMOHAIBHOIO YIpPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiectBay, «llenu nutanus», «IKoJIOTHUYECKass TUPAMUAAY,
«buocdepa u yenoBek», «IKocUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOITOTEHHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias omochepo»,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTophI
pPaIoOaKTUBHOIO 3arpsi3HeHus Ouocdepbl»y, «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouochepsy,
«KpyroBopoT yriepoaa B Ouocdepe», «kKpyroBopot azora B mpupoze».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOIEHO3BD», TepOapuit
«PacTtutenbHbie coobIecTBa», KojuleKuuu «buoiienos», « Bpenurenn BakHeHmx



CENIbCKOXO3SMCTBEHHBIX KYJIBTYP», TepOapuil U KOJJIEKLIUN PAaCTEHUI U )KUBOTHBIX,
IpUHAIIEKAIINE K pa3HBIM SKOJIOTMYECKUM TpymaM oJHoro suaa, Kpacnas kaura
Poccuiickoii @eneparuu, HW300paxeHUs] OXpaHSAEMBbIX BHUIOB pACTCHUU U
KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIAA

Cornmacho ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUA K PE3yIbTaTam
OCBOEHHUSI  OOydYaloIUMHUCS IpOrpaMM CpelHero oOmero oOpa3oBaHMS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINpPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHi0  OHOJoruw,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESATENPHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, MPUCYLIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TITaHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTcs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBQXXEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPY’KarolIEn Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOIINXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IlIeCTBa, pacUIUpEeHHe >KHU3HEHHOTO



OMbITA W OMbITA JAEATEILHOCTA B MPOILIECCE peaNM3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIHLHOU ESITELHOCTH, B TOM YHCJIEC B YACTH:
1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEHN, YBAXKEHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/IAHUN YUEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE yYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPH OOCYXICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTaHCKOW MISHTUYHOCTH, TATPUOTU3MA,
YBKEHHS K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH mnepea PoanHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSILIEE
MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B IO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaeiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMUTEIISIM, CO3/JAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usznyeckoro Bocnutanusi, GOpMHPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJIy4Yns:

MOHMMAaHME U pealin3aius 3I0pOBOro u 6€301nacHOro oopasa xKu3HH (310POBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (pU3HUECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYAIIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

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

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  Pean30BBHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CamMoOOpa3oOBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONICHHUE K IPUPOIC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJJAHUPOBAHUS TIOCTYNIKOB M OLEHKM HWX BO3MOXHBIX IOCJIEACTBUA IS
OKPYXaroUIEH CPeIbl;

OCO3HAaHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CHOCOOHOCTH UCTIOIB30BATh MPHUOOPETaEMBbIe MPU U3YUYEHUH OMOTIOTHH 3HAHUS
U yMEHUS T[pU pPEIIEHHMH Mpo0JIeM, CBS3aHHBIX C  PAalMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJNIOICHUE  MpaBWi  TMOBEACHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3MPOBATh HEOIATrONPUSATHBIE IKOJIOTUYECKUE TMOCIEICTBUS
MpEeANPUHUMAEMbIX IEUCTBUM U MPEJOTBPAIATh UX;

HaJIM4KME PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHUKATUBHON M COLIMAIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUUYECKOMN JEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXKY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOmiecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU AJII COBPEMEHHOW UMBWIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIoBEYeCTBa, MOMCKA MyTel BBIXOJAa U3 II00ANBHBIX HKOJIOTHUYECKUX MPOOIEM U
oOecrieyeHusi Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOIMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMupyeMoit
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAHUE CYLUIHOCTH METOJIOB MO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUIM OKPYXKAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM HM3MEHEHUH,



yMEHHE JeNaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJy4YEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
pelieHus mpo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIITH
MPOEKTHYIO M HCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE pe3yJbTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOMIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpa’karoliue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleI0BaHNe, HAOJI0IEHHEe, U3MEPEHUE, IKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHbBIE
yuyeOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJATHUBHBIC),
oOecrieunBaromme GopmMupoBaHre GyHKIIMOHATHBHOW TPAMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIMH  OOy4YaromMXCAd, CIHOCOOHOCTh OOy4YarOIIMXCA  MCIOJIb30BaTh
OCBOEHHbBIE MEKIUCUUIIIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI INPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbHbIMH y4eOHBIMU NMO03HABATEJbHBIMH
HeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENNbHO  (OPMYyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(puUKali, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIC NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YNIbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKUE MOHATUS Ul 00bsACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJBI;



CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHIYKTUBHBIE, JEOYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MOJEJIbHBIE CPEICTBA IS IPECTABJICHUS CYIIECTBEHHbIX
CB36M M OTHOUIEHMH B H3Y4YaeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHBIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaIbHOT0, BAPTYaIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30Bble HCCIeA0BaTeIbCKUE 1eliCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U MPOESKTHOM €SI TEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BHUJbl JEITEIIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apPTYMEHTHI JJIs J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYCHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJIECHAIIPABICHHBIN TIOUCK MEPEHOCa CPEACTB M CIOCO00B
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IMO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEIEATEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHAIbHBIE MOIXObl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTe y4eOHOTOo
nocoOus, HAy4YHO-IIONYJISIPHOM JMTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyJIMpOBaTh 3allPOChl U MPUMEHATH PA3JIMYHBIE METOJBI IPU MOUCKE U
orbope Ouosornyeckoil nHpopManru, HEOOXOAUMOM ISl BBIIOJIHEHUS yY€OHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMy  IpEACTaBICHUS
OHoJ0rnyecKor HHPOopMaluu (CXeMbl, FpapUKH, THArPAMMBI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ononornyecko MHPOpMALMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHe 3HAaKU W CUMBOJBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0meHue:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYKIaemMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIMHI IPYTUX YYACTHUKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/I€Th PA3IMYHBIMU CIHOCOOAMM OOILEHUS M B3aUMOJEHUCTBUS, NTOHMMATh
HAMEPEHUs JPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.



2) cCOBMeCTHAs 1eSITeJIbHOCTh:

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JECUCTBUH C y4€TOM OOIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh 1I€Td  COBMECTHOM  JESTENbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacmpeienaTh pojaud € Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PAa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

OBj1aieHHe YHUBEPCAJbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUA NPOOJIeM U UX
pEIIeHUS B )KM3HEHHBIX U YICOHBIX CUTYyaITUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBI0 OKPYKAOIINX;

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHON
NEATETLHOCTH W KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PELICHHs TPOOJIEMBI C YUETOM UMEIOLINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHTYaIIHsIM;

pacimpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyaIUsIM, BHOCUTh KOPPEKTHBBI B NIESTECIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;



BJIaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHMBATh PHUCKHM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBhl JIPYTHX IIPH aHaJU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMAsl CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypPOBHE BKJIIOUAIOT crienuduyeckue At yueOHoro npeamera « buonorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jIMYHbIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpKAHUE OUOJOTMYECKUX TEPMUHOB MU TOHSATHUMN:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTa3 (caMmOperyisiuusi), YpOBHEBas OpraHM3alds JKHUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE H3JlaraTb OHOJIOTUYECKUE TEOpuu (KJIETOYHasd, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHbl (I
Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpa3us



MPOUCXOKCHHUS KyJIbTYpHbIX pacTeHuil H. 1. BaBunosa), onpenensats rpaHUIbl KX
MPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pPE3YyJIbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSTUH, TEOPU U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTU
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJbHOIO PpPAa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSThH IMOJYyUYCHHBbIC 3HAHUS NI OOBSICHEHHUS OUOJOTHUUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOIIUX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpY Karoulei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIMMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHHE pellaTh »BJEMEHTapHblE T'E€HETUYECKUE 3alaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPEICKa3aHusl HAaCJEeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPHUTHUYECKH OIICHUBATb ¥ HWHTEPHPETUPOBATH HHPOPMAITUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoOro mpeameta «buonorus» ¢ 11
Kjlacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUMCKHUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHATIHHOU
TPaMOTHOCTH YeJIOBEKa JIJISl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE ONOIIOTMYECKUX TEPMUHOB U TIOHATUIN: BUJ,
HOMYJISIMSI, T€HO(OHJ, HSBOJIOLUSA, ABWKYLIME CHIbI ((QaKTOphl) 3BOJIOLMH,
MPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHI000pAa30BaHME, SKOJOTHMUYECKHUE (DAKTOPHI,
OKOCHCTEMa, TMPOJYIEHTbI, KOHCYMEHTBI, pEIYyLEHThl, LIeNd IHUTaHus,
HKOJIOTHYECKAsl MUpaMuJIa, ONOreoneHos3, ornochepa;

YMEHHE WU3jaraTb OHOJOTHYECKHE TEOpPUM (SBOJNIOLNMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHUs SBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaaBHbIX HaIlpaBiICHUN H
nyTteit sBomornuu A. H. CesepiioBa, yuenusi o ouochepe B. M. Bepnanackoro),
OTIPENENATh TPAaHULIBl X IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OTMKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTHUYECKOTO SKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEITUYMHAMU, OOBSICHEHHE IOJYYCHHBIX pPE3yJIbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHSITHM, TEOPUI U 3aKOHOB, YMEHHUE JIeNaTh BbIBOJIbI
Ha OCHOBAHHM IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKUX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DHEPTMH B JKOCHCTEMax, AHTPONOTEHHBIX HM3MEHEHHHA B
HPKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B OMocdepe;

YMEHHE MPUMEHATh MOJyUYEeHHBbIC 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHUU, IJI NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY>KarOIINX JTFOICH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIATH CXEMBI
IEpPEHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH TUTaHUs);

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIEHUBAaTh W HHTEPIPETHUPOBATH HHOOPMALIUIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOLIYK0 IICEBJOHAyYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJ0OadbHBIE  SKOJOTHYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OMOJIOTHYECKYI0 MH(QOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 ngg;ﬁfgsaoggﬁ £416292
bu6mmoreka [IOK
4 HKHSHETEATENEHOCTE KIETKH 0 https://m.edso0.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 NBMEHYUBOCTD 3 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edso0o.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [IOK
1 1
BOFOLHOHRAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1
Opranu3MEL H OKpyRIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
CooOmiecTBa ¥ HKOJIOTMUECKNE CUCTEMBbI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
5 P 2
C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTuueckue p
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast padorta Ne 1 1 05 bubnnoreka [JOK
«Hcnonp30BaHKe pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3YYEHUN OMOJIOTUUECKUX 0OBEKTOBY
3 buonornyeckue cuctemsl, MpOLECCH U UX 1 bubnuotexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Boga u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso00.ru/863e674e
bu6mmoreka [JOK
) b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «3yyeHune KaTaauTHIeCKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
M ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTasasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. JHHITHAR https://m.eds00.ru/863e6870
bu6mmoreka [IOK
H .ATO 1
8 YIGICHHOBHIE XHCIOTRL https://m.edso00.ru/863e6d5c



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

I/ICTOpI/ISI U MCTOAbI U3YUYCHHA KIICTKU.

bubmuorexa [JOK

9
Knerounas teopus https://m.edso0o.ru/863e6e88
10 Kierka kak 11e10cTHas )KUBasi CHCTEMa
CTpoeHue 3yKapuoOTUYECKON KIIETKHU.
JlaGopaTtopHas pabota Ne 2 «M3yuenue
. bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 oUBOB 1 GAKTEDHI IO MIKDOCKOLOM Ha 0.5 https://m.edso00.ru/863e6ff0
p p A p https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpEIaparax u ux
OIIMCaHUE»
bubmuorexa [JOK
12
(JOMEH BELLIECTS HIIK META00HIM https://m.edso00.ru/863e766¢
bubmuorexa [JOK
13 ) . X
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
14 2 i 00
HEPTETHHACCRII OOMEH https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkJeTku. Muros. JlabopaTopuas padora Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 0.5 bubmmorexa LHOK
' https://m.eds00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peaknus MaTtpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
bubmuorexa [JOK
17 T —
PaHCIALIA — OHOCHHTE3 benka https://m.eds00.ru/863e796e
bu6mmorexa [IOK
1 H —
8 CIUICTONHBIC (POPMBL AKH3HH — BUPYChI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo0.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

bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

21 OmnogorBopenue. JlabopatopHas pabora 05 bubnmoreka [JOK
No 4 «M3yuenue cTpoeHHs MOJOBBIX KJIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOIMpenaparax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubnnorexa LIOK

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

23 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U bubnnorexa [HOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEAOBAHUS bubnuorexa [JOK
pU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878

25 JurubpunHoe ckpeniuBaHue. 3aKOH bubmuorexa [JOK
HE3aBHCUMOI0 HACJIeI0BaHUs PU3HAKOB https://m.edsoo0.ru/863e89a4
CuernuieHHOe Hacae10BaHNE MPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yuenue
26 pe3yn11TaT1?)B M(E)HOFI/IGPI/IL[HOFO I/}I] 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MHUKpOTIperapaTax»

97 I'enernka nona. HacnenoBanue npu3HaKkos, bubnuotexa [JOK
CLIEIJIEHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
U3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.

08 Nzydenne monudukanoHHOM 05 bubnnorexka [JOK

U3MEHYUBOCTH, IOCTPOCHUE
BAapUALMOHHOTO Ps1/1a ¥ BAPUALIUOHHOMN
KpHUBOW»

https://m.edso0.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

HacnencrBenHass "3MEHYMBOCTb.
JlaGopaTtopHnast pabora Ne 7. « AHanu3

bubmuorexa [JOK

29 MyTalui y 1po30(UiIbl Ha TOTOBBIX 1 05 https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubnmoreka [JOK
30 Peneritica uesonexa 1 https://m.edsogru/863e8d78
PesepBHeIil ypok. O000IICHHE TTO TeMe
31 «HacnencrBeHHOCTh U U3MEHUYUBOCTH 1
OpraHU3MOBY
bubnuorexa [JOK
32 Cenekuus kak Hayka i npotece 1 https://m.edsogru/863e9214
33 MeTobl U IOCTHKEHUS CeJICKIINHU 1 bu6mmoreka [IOK
pacTeHU U KUBOTHBIX https://m.edso00.ru/863e9214
34 broTexHoI0rHs Kak 0Tpaciib MPOU3BOJICTBA 1 bubmmorexa [OK
https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4



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 KJIACC

N KosmuecTBo yacoB JJIeKTPOHHBIE
; uugpoBbie
n/  Tema ypoka Bcer Kourpoann = IIpakTuHueck
o0pa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTbl
pecypcsbl
DBOJIIOLUS U bubmuorexa [JOK
1 METO/JIbI €€ 1 https://m.edsoo.ru/863e
W3YUYCHHUS a20e
Uctopus
bu6mmoreka [IOK
2 f{agBHTm . 1 https://m.edsoo.ru/863e
peacTaBICHU 9570
00 3BOJIIOLUU
bu6mmoreka [IOK
3 MHUKPO3IBOTIOIHSA 1 https://m.edsoo.ru/863e
9cle
[TomysAnus kak
JJIeMEHTapHAs
¢/IMHHIIA BUJIA U
HBOJTIOIIHH.
JaBoparopHas bubnnoreka [JOK
4 pagota Ne 1 1 0.5 https://m.edso0.ru/863e
99c6
«CpaBHeHHE
BHJIOB T10
Mopponoruuecko
My KPHTEPHIO)
A am———
5 (axrops) 1 https://m.edsoo.ru/863e
9da4
IBOJTIOIIHH
EctecTBeHHbBIM bu6mmorexa [IOK
6 0TOOp U €ro 1 https://m.edsoo.ru/863e
(hopMbI 9ed0
Pesynbrarsl
IBOJIIOIIHH:
MPUCIIOCOOTICHHO
CTb OPraHU3MOB bubnnorexka [HOK
u 1 0.5 https://m.edso00.ru/863e
BH1000pa30BaHU 9fde
e. Jlaboparopnas
pabota Ne 2
«Omnucanue



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

MPUCIIOCOOTICHHO
CTH OpraHu3Ma
eé
OTHOCHTEJIBHOTO
XapakTepay

Hanpasnenus u

bu6mmoreka [IOK

8 My TH https://m.eds00.ru/863e
MAaKpO3BOJIIOLMU 9cle
9 HeobparumocTs
3BOJTIOLIUU
Hcropus xu3zHu
Ha 3emJie U
10 N
METO/bI €€
W3y4YeHUs
['unoressl bu6mmoreka [IOK
11 MIPOUCXOXKIACHUS https://m.edso00.ru/863e
JKW3HU Ha 3emJie a5ab
PazButue xu3nmn bu6mmoreka [IOK
12 Ha 3emie 1o https://m.edsoo.ru/863e
3pam U nepuojam abbe
OCHOBHBIE ITaITbI
9BOJTIOLIUN
PacTUTENBHOTO U
KUBOTHOTO MHUpa.
IIpaxTrueckas
paGora No 1 bubnnoreka [JOK
13 i 0.5 https://m.edsoo.ru/863e
«3yuenne
a8bc
HMCKOTIaeMBIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B
KOJUICKIIASIX)»
CoBpemeHHast
bubmuorexa [JOK
cucremMa
14 https://m.edso0.ru/863e
OpPTraHUYECKOTO
a48e
Mupa
DBOITIOITHS bubmuorexa [JOK
15 YelioBeKa https://m.edsoo.ru/863e
(a"TpOTIOTEHE3) ac2c
JIBHXKYIIME CUTTBI bubnnorexa [HOK
16 (paxTopsr) https://m.edso00.ru/863e

AHTPOIIOTCHE3a

ad44



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

17

OCHOBHBIE
CTaJuH
SBOJIIOIUN
yejgoBeKa

18

Yenoseueckue

pacel u

MIPUPOTHBIC 1
aJlanTalnuu

YeJIoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/863e
aea2

19

20

Pe3epBHblii ypok.
Oo6o06uieHue mo
TeMe
«Bo3HUKHOBEHUE
U pa3BUTHE
KU3HU Ha 3eMJie»

DKOI0TUA KaK
HayKa

21

22

Cpenbl oOuTaHus
1 SKOJIOTUYECKHE 1
(bakTopbl

Abuotnyeckue
(bakTopsbI.
Jlaboparopnast
paborta Ne 3.
«Mopdonorudec
KM€ 0COOEHHOCTHU
pacTeHui u3
pa3HBbIX MECT
OOUTaHUSD.
JlaGopaTopHas
paborta Ne 4.
«BnustHue cBeta
Ha POCT H
pa3BHTHE
YepEeHKOB
KoJIeyca»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e
afec

bu6mmoreka [IOK
https://m.edsoo0.ru/863e
b10e

23

buotuueckne
(baxTopsl

bu6mmorexa [IOK
https://m.edsoo.ru/863e
b348

24

DKOJIOTHYECKUE
XapaKTEPUCTUKU 1
TOTYJISIIUH.

0.5



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

IIpaxTrueckas
pabota Ne 2
«ITogcuér
IUIOTHOCTH
MO
Pa3HbBIX BUJOB

pacTeHuin»
Coo0OmecTBa bubmuoreka [JOK
25 OpraHU3MOB — https://m.edso00.ru/863e
OHoLIEHO3 b46a
OKOJIOTUYECKHE bu6mmoreka [IOK
26 CUCTEMBI https://m.edsoo.ru/863e
(KOCUCTEMBI) b46a
OcHoBHBIE
MOKa3aTeNn
9KOCHCTEMBI.
bu6mmoreka [IOK
DKOJIOTUYECKHUE
27 DAMILIEL https://m.edsoo.ru/863e
p N I[ . b5_fa
CaoiicTBa
SKOCHCTEM.
Cykueccust
28 IIpupoausie
3KOCHUCTEMBI
29 AHTpONIOT€HHBIE
9KOCHUCTEMBI
buocdepa —
bu6mmoreka [IOK
rodanbpHas
30 https://m.edsoo.ru/863e
IKOCHUCTEMA
bb5e
3emin
3aKOHOMEPHOCTHU bubnuorexa [JOK
31 CYILLIECTBOBaHMS https://m.edsoo.ru/863e
ouocdepsl bd16
YenoBeuecTBO B
32
ouochepe 3emnn
CocymiecTBoBaHU bubnmnoreka [JOK
33 € IPUPOJIBI U https://m.edsoo.ru/863e
yeJ0BeUeCTBa bale
Pe3epBHbIii ypok.
34 O600mmenue
TEeMBI

«Coo01tecTBa u



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

OKOJIOTHYCCKHUE
CHUCTCMBI»

OBILIEE
KOJIMYECTBO
YACOB IO
[IPOT'PAMME

34 0 2.5

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JI1 YYHEHUKA

1.buosnorus. 10 kinacc. YueOnuk. ba3zoBeiit ypoBeHb ABTop(bl): [laceunuk B.B.,
Kamenckuii A.A., Pyouos A.M. u ap. /Tlox pex. Ilaceunuka B.B. AkuuonepHoe
obmectBo «M3aarenbcTBo «lIpocBenienne»

2.buonorus, 11 knacc/ I[laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue
/Mo pen. Ilaceunuka B.B., Akimonepnoe obmectBo «M31aTebcTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

buonorus. Iloypounsie pazpabotku. 10-11 knaccel. ba3oBsiit ypoBeHb. ABTOP(BI):
ITon pen. ITaceunuk B. B.JIunus YMK: YMK "JIunusg xxuzaun'. B. B. [laceunuk,
10 xn. Kmmacc: 10, 11

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://bio.1september.ru/

2. http://school-collection.edu.ru

3. https://infourok.ru/

4.https://interneturok.ru/?utm_source=yandex utm_medium=cpc
utm_campaign=45730940 utm_content=4569289135
utm_term=caiit%20undoypok etext= yclid=5380328568807824268
5. Www.nsu.ru



6.www.college.ru
7. www.festival.1september.ru
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