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HOACHUTEJBHASA 3AITMCKA

[Ipu pa3paboTke mnporpaMMbl IO OHOJOTUU TEOPETHUYECKYI0 OCHOBY IS
ONpEENCHHs] TMOAXOJ0B K (POPMHUPOBAHUIO COJAEpX AHUSA Y4yeOHOro mnpeamera
«buonorus» cocraBwim: KoHuenryaineHele nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IleJiel, COJEep)KaHus, pe3yJbTaToB OO0ydYeHUus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLTUX IIENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obuiero oOpaszoBanusi B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cnernudurke Ouosoruu, €€ 3HAYCHUH B MTO3HAHUU JKHUBOUW MIPUPOJIBI U 0OCCIICUCHHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obiiectBa. COrjiacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpEJICIICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu JaéT NpeAcTaBlIeHHE O UelsX, o0 oOuiei
CTpaTerun OOyYeHHs, BOCIHUTAHUS W Pa3BUTHA OOYYAIOUIUXCS CpPEACTBAMHU
ydaebHoro mpeamera «buonorus», ompenenseT o00s3aTenbHOE MPEIMETHOE
COJEp’KaHUE, €ro CTPYKTypy, paclpeleieHue 1o pas3feliaM U  TeMaM,
PEKOMEHIyEMYIO IMOCJIeI0BATEILHOCTh U3YUEHHUsI YU4eOHOro Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€Hd, JIOTHKHM 00pa3oBaTEIHHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmnXCsl.

B nmporpaMmvme mo OuONIOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbLHOU
JeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolUXcsd MO OCBOEHUIO COJEpKaHUS
OMOJOTNYECKOro 00pa30BaHMUS.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BbIi YpOBEHb) peain30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYCHMHM OWoOJoTHM, Ojarojgapss 4yeMy B HeW
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTHYECKOTO MBILIEHUS, IPEACTABICHUI O 3J0POBOM
oOpa3e KU3HM U OEpeKHbIM OTHOLIEHHUEM K OKpYXKalollel NpupoaHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHEM OOIIEOMOIOTUYECKUX TEOPUH, a TaKXKe 3HAHUU O
CTPOCHHH >KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX MPOLIECCOB B MPOrpaMMe IO OMOJIOTMH YAEJIEHO BHUMAaHUE HCIIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUHM B TTOBCEIHEBHOM JKU3HU JUIsI PEIICHUS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCIe: NPO(QHUIAKTUKUA HACIEACTBEHHBIX 3a00JIEBAHMI 4YEIOBEKA, MEIHMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1[eJ1eCO00pa3HOro TMOBEJIEHUS B OKpY’Karolleil MNpUpPOJHOM cpele, aHaiu3a
BJIMSTHUST XO3SUCTBEHHOW JAESITETbHOCTH YEJIOBEKa Ha COCTOSHHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKIATHON HAIPaBIEHHOCTH
ydeOHoro mpenMera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OCCIICUCHUS
YCJIOBHUM ISl pEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/lay MIKOJBbHOTO OMOJOTUYECKOTO



oOpa3oBaHus, KoTOpas mpeanonaraer (GOpMUPOBAHME Yy  OOyYarolUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTI'0 MHpA.

buonorus Ha ypoBHe cpeaHero oOmero oOpa3oBaHHUsS 3aHMMAET Ba)XKHOE
Mecto. OHa obGecneunBaeT (GOpPMUpPOBAHUE Y OOYYAIOIIUXCA MPEACTABICHUNA O
HAay4YHOM KapTUHE MHpA, pacIIUpSeT U 000OUIaeT 3HAHUSA O KUBOM NpPHUpOJE, €€
OTJINYWTENBHBIX TPU3HAKaX — YPOBHEBOW OPraHU3allMd W DBOJIIOLWH, CO3MAET
yCIIOBUSL  JJIsi: TIO3HAHHWSI  3aKOHOB  JKMBOM  MpupoAbl, (HOpMUPOBAHUSA
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO W Oe3omacHoro ooOpasa
KHU3HHU, SKOJIOIMYECKOTr0 MBIIUIEHUS, LIEHHOCTHOTO OTHOILLIEHUS K KUBOM MpHUpoe
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHus, COLUAIM3ALNU
oOyuaromuxcs. M3yuenue 6uosnoruu odecneynBaeT yciaoBHs A (pOpMUpPOBAHUS
VMHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX M HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpPbl, CHOCOOCTBYET HHTETrpalyd OHOJOTMYECKUX 3HAHHHU C
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHMM ydeOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JUIsl ONPENENICHUS MOJIXOJOB K OTOOpY U
CTPYKTYpUPOBAaHHIO €ro COAEpKaHMsl, IPEACTABICHHOIO B IPOrpaMMe 110
OHOJIOTUH.

OT160p comepxanusi yuebHoro mpeamera «buojorus» Ha 6a30BOM ypoOBHE
OCYIIECTBIEH C MO3ULMHA KyJbTypocOOOpa3HOro MOAXOJa, B COOTBETCTBUM C
KOTOpPBIM OOyYaroluecs: JOJKHBl OCBOUTh 3HAHMS M YMEHUS, 3HAYUMBbIE Jis
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONpPEACNSIONIMe AaJCKBaTHOE IOBEJACHUE
YelloBeKa B OKpPY’KAloIIeW MPHUPOAHOM cpesie, BOCTpEOOBAaHHbIE B MOBCEAHEBHON
KHU3HU U NPAKTHUECKOM AesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COAEPIKAHUS, KOTOPBIE CIIy’aT OCHOBOH i1 (POPMUPOBAHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHW3alUUU
OMOJOTMYECKOro 00pa30BaAHMUS.

CTpyKTypHUpOBaHUE COACPKAHUSA YUYEOHOro MaTepHajlia B IPOrpaMme II0
OMOJIOTMH OCYILECTBICHO € Y4YE€TOM NPUOPUTETHOTO 3HAUYEHHUS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C 3THM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEIYIOUIUE COJEpKaTeNbHbIe JIMHNUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mno3HaHus», «Knerka kak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CuUcTeMa M MHOroo0Opas3ne OpPraHHYeCKOro MHUpPay,
«OBOJIOLMSA KUBOU MIPUPOABD», « IKOCUCTEMBI M PUCYIIHE UM 3aKOHOMEPHOCTH.



[enr u3yueHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJicHNe  OOyYaONIMMHCS  3HAHUSMH O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra ¢ MOPUOOpPETeHUE yMEHUM
UCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JIEMCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOU TIPUPOABI U PEIICHUS PA3TNIHBIX KU3HEHHBIX MPOOJIEM.

JoctrxkeHne nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIeUnBaETCs PELIEHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaOIIMMHCS CHUCTEMBI 3HAaHUN O OWOJIOIrMYECKUX TEOPUSX,
YUYECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBHUIIaX, CIyKaIIUX OCHOBOU
JUist OPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTO00pa3uu U OCOOEHHOCTSX YKUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHH3AIMH, BBIIAOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS MO3HABATENIbHBIX, HHTEIUIEKTYyalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OWOJIOTUY HAYYHBIX B3IJISIIOB, WJEH W TIOIXOMOB K HM3YUYCHHUIO JKHUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHHU3AINN;

CTaHOBJICHHE Yy oOOydJarommxcs oO0mel KyJIbTypbl, (YHKIIMOHAJILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHSATH U OLICHUBATH SIBICHHS OKPY KAIOIIETO
MUpa JKUBOW MPUPOJLI HAa OCHOBAaHUM 3HAHUUA W OIbITA, MOJYYEHHBIX IPHU
W3YYEeHUU OHOJIOTHH;

dbopmupoBaHre Yy OOyYaOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIHHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COOTIOICHNUS STUYECKHUX
HOPM TPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEOBAaHUMN;

OCO3HAHHME IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 11l GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

NpPUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM XKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH ESITEIbHOCTH MO OTHOUIEHUIO K OKPY’Kalolllel cpene,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHWE W COOJIIOJCHHWE Mep NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpaszoBaHusi «buosorus», u3ydaemas Ha
0a30BOM ypOBHE, SIBJIAETCS OOS3aTENbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB NMPeAMETHOM 0o0nacTh « ECTECTBEHHO-HAYUYHBIE PEIMETHI.

Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM ypOBHE CpeHEro 001ero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henemnio), B 11 kiacce — 34
yaca (1 gac B HEnem0).



COAEPKXAHME OBYUYEHUSA

10 KVIACC
Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMH HayKaMmu, (puiiocodueit, STUKON, SCTETUKON U TPABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
CucreMa OGMOJIOTMUECKUX HaYK.

Metobl TO3HAHUS KUBOW PUPOJIbI (HAOII0ICHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHHe, KiIacCupUKaIMs, MOJCTUPOBAHUE, CTAaTHCTHYECKass 00paboTka
JTAHHBIX ).

JleMoHCTpanuu:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlaGopaTopHble ¥ NpaKkTHYeCKUe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IWYHBIX METOIOB MPHU
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3 AU,

KuBble cucTembl (OMOCUCTEMBI) KaK IPeAMET U3ydeHus: ouosoruu. OTnuuue
JKUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CpolicTBa OMOCHCTEM U MX pa3zHOoOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTreoeHOTUYECKH ), OMoCEepHBI.

JleMoHCTpaLum:

Tabnuupl u cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HW», «YPOBHU OpraHU3aluu
YKUBOU ITPUPOIBD.

O6opynoBanue: mojenb MoJiekyisl JJTHK.

Tema 3. XumMHn4ecKkuii COCTAB U CTPOEHUE KJIETKH.

XUMHAYECKHN COCTAB KJIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKPOAJIEMEHTHI. BoJia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BewlecTB B Kkierke. lloanepxanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u crpoeHure OeaKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OENKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAS, BTOPUYHAS, TpPETUYHAS U
YETBEPTUYHASL CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIMU OENKOB.

depmeHTHl — Ouosiorudyeckue Katanuzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHoctb. KodepmenTsl. ButaMuHBL
OTnnuns pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIUu3aTOPOB.



VYrineBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a U JA€30KCUpuod03a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMKM YTI€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdonaunuasl, crepounpl. [mapoduabHO-
rupodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCJIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHUH.

Hyxknennoseie xkucnorsl: JHK wu PHK. Hykmeornaer — MoOHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuu JIHK. Ctpoenne u ¢pynkiun PHK.
Bunasl PHK. AT®: ctpoenne u GyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounast Teopust — mpuMep B3aUMOIEUCTBUS
unen u (paKkToB B HAYUYHOM MO3HAHUU. MeTObl U3yUeHUS KIIETKHU.

Krnerka xak 1emoctHas >kuBas cuctema. OOmmMe TNpHU3HAKA KIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JIHK kak renetuueckuit ammapar,
cUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: JyKapuoTHUYecKas U mpokapuothyeckas. OcoOeHHOCTH
CTPOCHHSI TpOKapuoTH4ecKor KieTku. Kiierounas crenka Oaktepuil. CTpoeHue
AYKaApUOTHYECKON KJIEeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KMBOTHOM H
rpUOHOMN KJIETKHU.

IToBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIUKC, UX
byukiuu. [nasmatuyeckas memOpaHna, e€ cBoiicTBa u GpyHkuu. [{uromnazma u eé
opranouipl. OnHoMemOpannbie opranounbl kietku: OIIC, anmmapat I'ombmxw,
nn30coMbl.  [loyaBTOHOMHBIE OpPraHOWIBl KJIETKU: MUTOXOHJPHUHU, IUIACTUIBI.
[Ipoucxoxknenne MUTOXOHIpUM u mmactua. Buasl mmactun. HememOpanHbie
OpPraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOJIH, PECHUYKH,
KI'yTUKU. QYHKIUYA OPraHOUIOB KIIETKU. BKiroueHus.

SAnpo — perynaropHbiii HeHTp kieTku. CtpoeHue snpa: siaepHas o00J0uKa,
KapuoIia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpPT BEHIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. lInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupome», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubl u cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIEKYJIbl BOJIb», «brocuHTe3 0enka», «CTpoeHue MOJIeKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kuciotel. JJHK», «Ctpoenune momnekyb
AT®», «CtpoeHne 3yKapuoTHUYECKOW KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU,
«CTpoeHHE pACTUTENBHON KIETKW», «CTpoeHHE MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMmuasD.



OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JMJii IPOBEACHHUS
HaOIIOJICHUM, W3MEpPEHHI, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabGopaTopHble U NpaKTHYEeCKHUE PadOThI:

JlaGoparopnas pabora Ne 1. «lM3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGoparopnas pabora No 2. «M3yyeHue CTpoeHUsI KIETOK pacTCHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OMUCAHUE.

Tema 4. /Ku3HeaesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKU OOMEH) U
JTUCCUMUJIISTINS (SHEPTeTHYECKHii OOMEH) — JBE CTOPOHBI E€AMHOTO TIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILCHUN YHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakmuu
dbotocunTeza. IPphekTuBHOCTh HOTOCMHTE3a. 3HAUCHUE (DOTOCHUHTE3A JJISl KU3HU
Ha 3emuie. BiusiHue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €T0
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOCHHTEe3. XeMOCUHTE3UpyIole OakTepuu. 3HaUeHUe XEeMOCUHTe3a s
YKU3HU Ha 3eMIIe.

DHepreTuuecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DSHEPrud B KIETKE. OJTalbl HHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue um ero Buasl. KucnoponHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OKuCIUTENHHOE dbochopuaupoBanue. D} heKTUBHOCTD
AHEPIeTUYECKOI0 OOMEHA.

Peaknun wmatpuyHoro cuHrte3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauusi reHeTuueckol umH(oOpManuu B KJIETKE. [ eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
oenka. Otanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Posib pubGocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpYCHl. ctopust oTkpsiTusa Bupycos (. U.
WBanoBckuit). OCOOCHHOCTHM CTPOCHHMSI M SKM3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacteHui, XUBOTHBIX U YEJIOBEKAa, BbI3bIBACMbIC
Bupycamu. Bupyc mmMmyHoxepuuurta yenoseka (BMIY) — Bo3Oymurens CIIM/a.
OOpatHas  TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacrpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:



[Toptpetsr: H. K. Konsnos, /1. Y. UBanosckuit, K. A. Tumupszes.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metadboauzm», «MHTOXOHIPHUSY,
«IHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbM nukin Bupyca CIIN/]a,
OaxrTeprodaray, «Pemmmkarus JTHK».

Oo6opynoBanue: monaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTku», Mojielb cTpykrypsl JJHK.

Tema S. PazMHOKeHMe M1 MHAMBHAYAJIbHOE pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM nukin kietku. MHTepdaza u MUTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Pemnmukanusa — peakiys MaTpUYHOTO
cuateza J[HK. Crpoenme xpomMocoMm. XpOMOCOMHBEI Ha0Op — KapHOTHIL
JIMmuionHeIi W TAluvIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[{uTonornyeckue OCHOBBI PA3MHOKEHHS W  MHAUMBHUIYAJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. Ilporieccel, mpoucxoasiiye Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Iporpammupyemas rubenb KIETKH — arornTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bubl 6ecmosoro
Pa3MHOXKEHUA: [JIEJICHUE HAaJBOE, II0YKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIIOpoo0Opa3oBaHNe, BETETATUBHOE pa3MHOXkKeHUE. VICKyccTBEeHHOE KJIOHUPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JIJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, NpouCcXOdIIME HAa CTaauiIX MeEHo3a.
[ToBenenue xpomocom B Meno3e. KpoccunroBep. buomormyeckuii CMbICT U
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE W PA3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaro30u[l, SMIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30ouaoB. OImIoA0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAIBHOE Ppa3BUTHE
(omOpuorenes). Jrtarnbl YMOPHUOHATIBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, ractpysiusi, opraHorene3. IloctamOpuonanbHOEe pazButHe. THIIBI
MOCTAMOPUOHANBLHOTO Pa3BUTHUS: MPsAMOE, HENpsMoe (JIUYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pasButue pacreHnii. OHTOreHEe3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.



JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHHUS OPTaHU3MOBY, «J[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHUE
pactenui», «Jlenenune xkieTku Oakrepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsii mukin», «Pemmukamus JJTHK», «Mutos»,
«Menos», «IIpsamoe u HenpsaMoe pa3BuTue», «l'aMeroreHes y MICKONMUTAIOMNX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOTI, MHUKpOMpenapaThl «CrniepMato30uibl
MJICKOIIUTAIOLIETOY, «SHIeKIeTka MiaeKonuTarumero», «Kapuoknaes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-allUINKauus «/leneHue KIEeTKn», MOJEeIb
JTHK, mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHe PadoThI:

JlaGoparopuas pabGora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacjieACTBEHHOCTh M MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mlctopus pa3BuTHs reHEeTUKU. Poibs nutonoruu
U 3MOpHOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiam pocCHCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAO0JIOTUYECKUN,
LIUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETUUeCKUi). (OCHOBHBIE T'€HETUYECKUE
noHATHUs. [ eHeTn4YecKass CHMBOJIMKA, UCTOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeluBaHue. 3aKOH €IMHO00pasust THOpPUIOB MEPBOTO
nokoneHud. IlpaBuno AOMUHMpOBaHMs. 3aKOH pACLICIUICHHS IPU3HAKOB.
['unore3a yncroTel ramer. [IoaHOE M HENMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHHE. 3aKOH  HE3aBHUCHUMOTO  HAclleJJOBaHUs
npu3HakoB.  L{uToreHeTMueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEHIMBAHUA.
AHanM3upyolee cKkpenmBaue. Menoap30BaHne aHATU3UPYIOLIETO CKPEIINBAHUS
JUTSl ONIPEAEIIEHHsI TEHOTHIIA OCOOM.

CuennienHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIJIECHHOMY HacJIeJOBAaHUIO TeHOB. Hapylienue cuernseHns reHoB B pe3ysbTaTe
KPOCCHHI'OBEpaA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. | €eHETHUECKHNE KAPTHI.

['eneTnka mosia. XpOMOCOMHOE ONPEACIICHUE NOJIA. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporaMmeTHelie opraHusmbl. HacnepgoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBCHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA



MOAU(UKAIIMOHHOW U3MEHUYMBOCTU. BapuanimoHHbIi psiji 1 BapualluOHHAST KPUBAs.
Hopma peakumu npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE NMPU3HAKH U KX
HOopMa peakiuu. CBoMcTBAa MOAU(DUKAITMOHHONW N3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpPOIECC — OCHOBA KOMOWHATHMBHOM
M3MEHUYNBOCTHA. MyTarmoHHas 3MEHUYNBOCTh. Kimaccudukanusi MyTanuii: TeHHbIC,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYuHbI MyTaluil. MyTareHHble (pakTophbl.
3aKOH rOMOJIOTMYECKHUX PSJIOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

Bresnepnas HacieACTBEHHOCTh U U3BMEHUYNUBOCTD.

['enetuka 4yenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YeJIOBEKa: TeHCAIOTHUYCCKUM, OTM3HEIIOBBIM, IINTOTCHETHYSCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA!
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[M[P-ananu3a. HacnencTBeHHble 3a00JieBaHUSI 4YeJOBEKAa: T'€HHbIE OO0JIE3HHU,
0OJIe3HU C HACJEJCTBEHHOM MpPeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuud. CTBONOBBIE KIETKU. [IpuHUUIBI
3I0pPOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHUE MEAUIIMHCKON
TeHETHKH B MIPEJIOTBPAIICHUH 1 JICUCHUU TeHETUUECKNX 3a001eBaHUi YeIIOBeKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumet w cxembl:  «MOHOTHOpPUIHOE  CKpEIMBAaHUE MW €ro
LIATOI€HETUYECKAsE OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOIN€HEeTHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpelIrMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEIIMBaHUSY, «Meiio3»,
«B3anMonencTBue aJUICNIBHBIX TE€HOB», «l'eHeTuyeckue KapTbl pacTEHUN,
KUBOTHBIX M YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJENOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl 4YenmoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTUY, «MoaudukamoHHas W3MEHUYUMBOCTHY, «HacnemoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHasi U3MEHYHUBOCThY.

O6opynoBanue: Mojaenu-anmmInkanuun «MOHOTHOPUIHOE CKpEIIMBaHUECY,
«Hemonnoe nmomunupoBanuey, «Jurnbpumnoe ckpemniuBanue», «llepexpécr
XpOMOCOM», MHUKPOCKOIl W MHKporpenapaTr «/lpozoduna» (Hopma, MyTauuu
(GbopMBI KPBUIBEB U OKPACKH Tela), repoapuil «I'opox moCeBHON.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Jlabopatopnast pabora No 5. «/3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.



JlaGoparopnas pabota Ne 6. «M3yuenue MoaupuKaMOHHON U3MEHYUBOCTH,
MIOCTPOEHHUE BAPUALMOHHOTO PSAJIa U BAPUALIMOHHOM KPUBOW.

Jlabopatopnas pabora Ne 7. «AHanu3 MyTauuid y Jpo30Quibl Ha TOTOBBIX
MHUKpPOIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue UM aHaJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkunsi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HaykKa W MPOIECC. 3apOXKIEHUE CENEKIUU U JOMECTUKAIUA.
Yuyenne H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIEHTpBhl MPOMCXOXKIAEHUS JOMAIIHUX *KUBOTHBIX. CoOpT,
nopoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIii M MHANBUAYATIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIM3KOpoacTBEHHOE
cKkpemBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YHUCTHIX JIMHUH.
['erepo3uc, wiu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
Otnanénnas tuOpuamsanus W €€ ycmexu. VICKyCCTBeHHBIM MyTareHes |
MOJIyYCHHE TOJMIUIOUJIOB. JIOCTHMIKEHHSI CENEeKIMU paCTeHUil, MXUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOACTBA. ['€HHAsT MHXKEHepHUs. OTalbl
co3panusi pekomOunantHod JIHK wu TpaHcrennnix opranu3zmoB. Kierounas
uxenepusi. Kiierounsie KyJabTypbl. MUKpPOKIOHAIEHOE Pa3MHOXKEHUE PACTEHUH.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITUdeckue  mpodbimembl. MO  —  reHeTHMYecKu
MOJAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpetsr: H. 1. BaBuios, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. lBaHOB.

Tabmuupbr u cxembl: Kapta «LIeHTpbI MNPOUCXOXKACHHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «[lopoabl ToMalHuX )KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnusy», «Padotel akagemuka M. @. IBanoBay,
«[Tomummongus», «OO0BEeKTBI OWoOTexHONOTHHY, «KieTouHble KymbTypel |
KJIOHUpOBaHue», « KoHCTpyrnpoBaHuEe U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKU TUIOJIOB I KOPHETIIOAOB TUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuiit «CenbCKOX03UCTBEHHBIC PACTCHUSY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTUKEHHUS CEJICKIMU PACTeHUM W
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIBHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOPUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHA.

[IpeAnockulku BO3HUKHOBEHHS HSBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OUOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUU HA PA3BUTHE
OMOJIOTMU U APYTUX HaYK.

CBugerenscTBa 3BOJOIMHU. [laneoHToNIOrMYEeCKHUE: TMOCIEI0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJIOTUYECKOW JIETOMHUCH, MEPEXOJHbIC (POPMBI.
buoreorpadudeckue: cxoncTBo u paznuune GpayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IUyuds IMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
pPYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTeH Yy BCex
OpraHU3MOB.

OpomtounonHas Tteopus Y. JlapBuna. [lpeAanochbuikd BO3HUKHOBEHMS
JapBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpPENEeNEHHAS] W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ 0CHOBHBIE MOJTOKEHHUS.

MuxkpoaBomtorus. [lomymsius kak e IMHUIA BUAA U SBOJIOLUU.

JBrxymue cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B Ipupojae. MyTalmoHHBINA
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomynsiiMoHHBIE BOJHBI U Jpeid
TeHOB. M30smus 1 MUTpaIus.

EctecTBenHbIii 0oTOOp — HampaBisomuil ¢akrop sBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysibTaT 3BoJOIUU. [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(}03bl U UANOATATITAIINH.

Bun wu BumooGpazoBanue. Kpurepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakposBosonusi. PopMbl  HBONIONUU:  (PUIIeTUYECKAs, JIUBEPreHTHas,
KOHBEPreHTHas1, napaieibHas. HeoOpaTumMoCTh 3BOTIOLIHH.

[IpoucxoxieHre OT HeCHeUHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paualiysl.

JleMoHCcTpanuu:

[Toptpetsr: K. JIunnueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. Ceeprios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHNMYECKOro MUpa Ha 3emiie», «3apo/IbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0oppOBI  3a
cyliectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOroobpasme COpToB pacTCHUID,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «llomymsamuuy»,  «MyTtalmoHHas



U3MEHYUBOCTHY, «ApoMopdosbl», «anoanantauumny, «OOmas aereHepanus,
«/IBmkymme cunsl dBomonum», «Kapra-cxema wapmpyra mnyremectsus Y.
Hapsunay, «boppba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKpPACKH,
HAOOp IUIOMOB M CeMsiH, KoJuteKiusi «[Ipumepsl 3anuTHBIX MPUCTIOCOOICHUN Y
YKUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue TOJTOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadpuyeckas kapra wmupa, KoJuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojenp ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mnpenapatel «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpernapat «/[po3odwmmay (Hopma, myTaruu GOpMbI KPBIIILEB U
OKpacKH TeIa).

JlaGopaTopHble U NpaKTHYEeCKHE PAadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUJIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onmcanue nmpucnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE )KU3HHM Ha 3em.ie.

JloHay4Hble TpPEACTABICHUS O 3apOXKICHHM XW3HU. HayuHble TUMNoTe3sl
BO3HUKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 W TNaHcmepMmus. XuMUUYecKas
ABONIONMS. AOHOTEHHBIA CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHUX.
DKCIepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BoIIOMA. HayanbHble 3Tarbl
ouosornueckor sBostoruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM M HX 3BOIIOIUA.
®opMHUpPOBAHNE OCHOBHBIX T'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo ’pam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ NepuoAbl: KEeMOPUMCKUIA,
OPAOBUKCKHH, CHITYPUHUCKHM, JEBOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKHUN.

Me3so301ckas 3pa u €€ nepuoIbl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPONOTCHOBBI.

XapakTepucTuKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTENIBHOTO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUil u
KUBOTHBIX. [TosiBIEHNE, pacliBET U BBIMUPAHUE TPYIIT KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOr0 MHUpPAa Kak OTpakeHue 3BOIOUUH. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.



DBOJIIOLMS YEJIOBEKA. AHTPOIIOJIOTU KaK Hayka. Pa3Butue npeacraBieHnid o
MPOUCXOXKJIECHUHM 4esoBeKka. MeTtoabl u3ydeHusi aHTpororeHe3a. CxojcrtBa u
pa3iInyuus 4eJI0OBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymuye  CHJIbI (akTopbl)  aHTpoOmoOreHes3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIA 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJICHUE OPYIUM TPya, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTpajlonuTeku, YenoBek
yMenblid, YemoBek nOpsMoxoasamuii, YeloBek HeaHAepTAIbCKUK, UYenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIIECTBOBAaHMs, 00JIacTh
pacrnpocTpaHeHus, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BpONEOUAHAs
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAJbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHnckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYILIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JleMoHCcTpanuu:

IToptpersl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mwuiep, I'. FOpu, 4.
JapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro mupa», «PactutenpHas KieTrka», <OKuMBOTHas  KIEeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHas CHCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHS HYEIOBEKAa M YEIIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMUYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 YEJIOBEKay», «JlpeBHenmme moam», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0/IN», «YeroBeuecKue pach».

O6opynoBanue:  Mynsiku  «llpoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEpTalblla, KPOMAHBOHIIA), CIENKH WU
U300pKEHUST KAaMEHHBIX OpYyJIud NEepBOOBITHOTO YeNoBeKa (KaMHU-YOIIEPHI,
pyOmna, ckpebiia), TEOXpOHOJOTHYecKas Ta0nuia, KOUIeKuus «DopMbl
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie ¥ NpaKkTHYeCcKUe PadoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue McKomaeMbIX OCTaTKOB pPACTEHUU U
YKUBOTHBIX B KOJIJIEKIUSX).

OKcKypeusi «IBOJNIOLKS OPraHUYEecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYEeCKUN My3ei).

Tema 3. Opranu3msl M OKpYy:Kalomas cpeaa.

DKoJIOTHUs KaK HayKa. 3aJaud U pa3Aelibl SKOJIOTUUA. MeToIbl 3KOJIOTHYECKUX
MCCIIEOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.



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

Okonoruueckue (¢akTopel. Krnaccudukanumss SKOJOTHUYECKUX (PAKTOPOB:
abuoTuyeckue, OMOTHYECKHME U AaHTPOIOTreHHble. JIeHCTBHUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[Ipucnocobnenust OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckne puTMBI.

buotnyeckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIA:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomnepaus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M,
HeUTpa3M. 3HAUYCHHE OWOTHYECKUX B3aMMOJICUCTBHMA I CYIICCTBOBAHUS
OpPTraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTHKU momyisiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISILUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IMPHUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUKA U €€ PeryJisiiusl.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuny, «Cpeasl oOUTaHUS
opranu3zMoBy», «®otonepuoausm», «llonmynauum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJIAUUU UHPY30puu-Ty Penbkn», «IIumiesbie nenm».

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

Jlabopatopnas padorta Ne 3. «Mopdonoruueckue 0coOOEHHOCTH pacTeHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckast padota Ne 2. «Ilocy€T IIIOTHOCTH MOMYTSAIUNA Pa3HBIX BUOB
pacTEHUI.

Tema 4. Coo01ecTBa 1 IK0JI0rH4ecKre CUCTEMBI.

Coo0mectBo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHantel. CBA3u B
OHOLIEHO3E.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucTemMe u
ouoreornieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYIIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU SKOCHUCTEMBI. [IuiieBble LEenmM H CETH.
OcCHOBHbIE TIOKa3aTeJId SKOCUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TMPOAYKLIHUHU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHUCTEM:
YCTOMUYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKueccus.



[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHUCTEMa XBOWHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buosnoruyeckoe u X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak (aktop ycToMuMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
onocheprr. XKuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMoOchepbl Kak
r100abHOM JKOCHCTeMBbl. J[MHaMHMueckoe paBHOBeCHME W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BellecTB U OMOr€OXMMHYECKUE IIUKJIIBI AJIEMEHTOB (yriiepoaa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPONIOreHHbIe U3MEHEHHUS B Orocdepe.
['moGanbHbIE IKOJIOTMYECKUE TTPOOIIEMBI.

CocyliiecTBoBaHUE IPUPOABI u YEJI0BEUYECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycToiunBocTH Omnocdepsl. OCHOBaA pallMOHATBLHOTO
YOpPaBJICHHUS TPUPOJHBIMU pecypcaMd U UX HCIHOIb30BaHue. JlocTxkeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JleMoHCcTpanuu:

[Toptpetsl: A. JIxk. Tencau, B. H. Cykaués, B. W. Bepuaackuii.

Tabnuubl u cxemsl: «llumesble nenm», «buoleHO3: cocTaB U CTPYKTypay,
«I[Ipuponmubie coolmecTBay, «llemn nmTanmsy, «IKOJOTUYECKAS] THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBoiiHOro  jeca», «buounenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AaHTPOTIOTCHHBIE  BO3JACUCTBUS HA TPHUPOAY», «BaxHEHIIMe HCTOYHUKHU
3arpsi3HCHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIass COCTaBISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexT, «DakTopsl
paaMoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouocdepb»,
«PacnipocTpanenue >ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopoT yriepoaa B 6uochepe», «KpyroBopor azota B mpupoae».

O6opynoBaHue: Mojielb-anminkanus «TunuuHbie OMOLIEHO3bI», TepOapuii
«PactutenpHble COOOIIECTBaY, KOJUIEKINN «buorienos3y», «Bpeaurenu BakHEHUIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp», TepOapuu W KOJUIGKIIMM pacTEHUH U
YKUBOTHBIX, MPUHAIJIEKANIUE K PA3HBIM SKOJOTUYECKUM TpyMIaM OJHOIO BHJA,
Kpacnas knura Poccuiickoit ®enepannu, H300paxKeHUsT OXpPaHIEMbIX BHUJIOB
PacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHHs OOyyalolIMMHUCSA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHHUA mpeameTra «buosmorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINpEAENCHNI0, HaJu4yhe MOTHUBAlUM K  OOy4YeHWI0  OHOJoruu,
[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH U MCTOPUUYECKUX TPAJAUIMN Pa3BUTUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMH, NPUCYLIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€IMHCTBE YYEOHOM M BOCHHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOILIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KE€HHUS, OCEPEKHOTO OTHOMIICHUS K KYJbTYPHOMY HACICIUI0 U
TpaguUMsM MHOTOHallMOHalbHOro Hapoaa Poccuiickoii Penepanuu, Npupoae H
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUSI ydeOHoro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCUHCKOTrO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
ONbITA U OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAalpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUaIOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'0 YJIeHA POCCUKMCKOr0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHONIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIbTYpY,
MPOIIJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTONYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHUJAX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MacHoro ooOpa3a XKU3HU
(31opoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢u3ndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIbHOTO ¥  KOJUIEKTHBHOTO
0€30mMacHOT0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO U KU3HU JIFOJICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0TIO0HE;

TFOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K Pa3InuHbIM cdepam npodhecCHuOHANbHOU JeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccud | Pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIIICHUE YPOBHA JKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OICHKH WX BO3MOXKHBIX ITOCJICICTBHHA IS
OKPYXarOUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHMUYECKHX MpoOJIeM W IMyTed HuX
peIIeHuS;

CIIOCOOHOCTh HUCIIOJIB30BaTh MpUOOpETaeMble TPU HU3YYECHUU OUOJIOTHH
3HaHMSIT M YMEHUS TMpPU pPEIICHUH NpoOJieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DKOCHUCTEMAaX, OXPaHY BHIIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINPUITUE JCUCTBUM, NPUHOCAIIMX BPEH  OKpYyk aOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTMYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa NeSTeNbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKOM JIEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE CHeUUuPUKU OHOJOTMM KaK HAyKd, OCO3HAaHUsA €€ pOoJu B
(GbopMUPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO
IPEJCTaBICHUA 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE HPHUPOJIbI, YeJOBEKa U
oOlIeCTBa, B TMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH Mpodsiem
COXpaHEHUs IPUPOAHOTO PABHOBECHSI,;

yOeXKJIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOM LMBHIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PECypCHble  NPOOJEMBI  Pa3BUTHS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA U3 INI0OATBHBIX HKOJIOTHMYECKUX MPOOIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
NOBBIIICHUS OO0IIel  KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh MOJydYaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB WU
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
penieHust IpoOJieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HaHUN Mo Ouonoruu B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHHUS O0YyYaIOIIUXCSA
MEXIUCUUIUTMHAPHBIE (MEXIpEAMETHbIE) OOLIeHayYHble TMOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTE€Ma, HayuyHbId (DaKT, MPUHLMII, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHS (IIO3HABAaTEJIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecrieuynBaroIIne dbopmupoBanue (GyHKIIMOHATIBLHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
00yUaroIuXcs UCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIC,

MHUPOBO33PEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHBIC YyYCOHBIE JCUCTBUS B
MO3HABATEIILHOW U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
o0pa3oBaHus JIOJHKHBI OTPAXKaTh:

OsJaaenue YHHUBepPCAJIbLHBIMH y4eOHBIMU NMO3HABATEJILHBIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHHMHM 3HAHWK TPUEMBI JIOTHYCCKOTO MBIIUICHUS
(amanuza, CHHTE3a, CpaBHEHHUSI, KjacCU(pUKaIuu, 0000IICHMS ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OTIPENCISTh 1EIU JEATEIPHOCTH, 3ajaBas TapaMeTpbl W KPUTCPHH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTUBHBIC, JEIyKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B paccMaTPUBAEMbBIX
SIBIICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHHUS MPOOJIEMBI ¢ YUETOM aHaln3a MMEKOIIUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3penieHus MpoOJieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 HWHTEPIPETAIHH, MPEeoOpa3OBaHUI0 W NPUMEHEHUIO B Yy4eOHBIX
CUTYyaIUsIX, B TOM YUCJIC TIPH CO3J[aHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYCBBIMH TTOHITHSIMHA W METOJIaMHU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
JESATSIILHOCTH U )KU3HECHHBIX CHTYaIlUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelICHHs, HaXOJHWTh apryMEHTHI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHTHh 3HAHUS B TO3HABATEIBHYI0 W MPAKTHYCCKYIO 00JIacTH
KU3HEICATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTHUECKH OI[CHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu pabdoTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HaBaHWA W 3alUThl  WHOOpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe (HhopMyInupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH peIIeHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBAaTb U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHUBEPCATbHBIMH PEryJSTUBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSIX M MOCTYMKAax MO OTHOILICHHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSATEJILHO ~ COCTABJISITH IUJIaH  pPEIICHHUS NpoOsiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKHU U JJOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHblie pe3ynbTaThl OcBOeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JAESITEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX CUTYallMsIX, a TaKkKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABIIECHBI IO F0J1aM 00YUYEHUS.

[IpenmeTHbIe pe3ysbTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAZE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
KW3Hb, KJIETKA, OpraHu3M, Merabonu3M (0OMeH BeEIIeCTB U IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssiluus), ypOBHEBask OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIeTOYHas, XpPOMOCOMHas,
MyTal[MOHHAs,, UEHTpaJibHasg JOrMa MOJEKYJSIpHOM Ouoisioruu), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunioBa) u y4deHus (0 1eHTpax MHOTO0Opa3usi u
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAONIOICHHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUI, OpraHu3aius 1 MNpOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTAaTOB,;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYeCKOro oOMEeHa, XEMOCHHTe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PEIICHWN B IOBCEIHEBHOMN
XKU3HH C 1eJbl0 o0ecredeHus: Oe30MacCHOCTH CBOEro 3J0pOBbS M 30pPOBbSA
OKPY>KAIOIIUX JIIO/IeH, COOIIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOAOTIOIb30BaAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI NIl MpPEJICKa3aHUsl HaclIeJOBAaHUs NPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTHYECKHE pPabOThI, COOIHOIATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHHUs, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepHualbl), 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast OMOJOrnYecKyr0 MHPOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUITHBIN anmapaT OMOJOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAYYHOTO MHMPOBO33PEHHMsI, O BKIAJE POCCUMCKUX M
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEP)KAHHE OMOJIOIMYECKUX TEPMHHOB M TMOHITHMA:
BUJI, TOMYJIALNSA, TeHO(OH, IBOIIOLUS, ABIKYIIHME CUIIBI ((PAKTOPBI) IBOJIIOLNH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYCCKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHUE Wu3jIaraTb OWOJOTHYECKHE TeopuHu (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TeOpUs OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBanus riaBHBIX HaIlpaBiICHUH U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIPEAETATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUHU: HAOIIOACHNUE U
ONHMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIECAYyEMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOIYUYEHHBIX
pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOpU W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreOLIEHO30B M HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JIWCTBHS DKOJOTHYECKUX (PAKTOPOB HA OpPraHM3MbI, MEepeHoca
BEIECTB M IIOTOKA SHEPIHMH B S3KOCHCTEMAaX, AHTPOIOTCHHBIX WM3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATH MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHus: 0e30IMacHOCTH CBOETO 3J0pOBbS M 370POBBSA
OKPY KaIOILUX JOJEH, COOMI0/IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /1711 palliOHAIBHOTO MPUPOIOTIOIb30BAHMS;

YMEHHUE pelaTh dJEeMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTaBJISTh CXEMBbl
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJ0aTh
npaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHHE KPUTHYECKH OLEHUBATh W HHTEPHPETHUPOBATH HHEOOPMALUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHbBIE COOOLICHMUS,
000011128 6MOJIOTHUYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontpoasnubsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bu6mmorexa [JOK
buonorus Kax Hayka 2 0 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
JKuBBIe cHCTEMBI U UX OpPTaHHU3aIUs 1 0 0 httos://m.edsoo.ru/7fA1c292
. bubnuoreka [JOK
XVWMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 0 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
XK
VBHEACATEILHOCTD TIeTi 6 0 0 https://m.edso0.ru/7f41c292
PazMHokeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 0 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnencTBeHHOCTH M N3MEHYHNBOCThH 8 0 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenekmust opraHu3mMoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
C3EPBHOC BPEMA 0 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'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 KITACC

HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAA OMOJIOTHS

BO3HI/IKHOBGHI/IC nu pa3BI/ITI/Ie JKHU3HHU Ha
3emite

Opranusmel 1 OKpyKaromas cpeia

COO6H.I€CTB8, H 3KOJIOTHYCCKHNE CUCTCMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

34

KonTposabHbie
padoThI

IpakTn4yeckue
padoThbI

0.5

2.5

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f41cc74
bub6mnoreka I1IOK
https://m.edsoo.ru/7f41cc74
bubmanoreka IIOK
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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
uuppoBbIe
Tema ypoka Kontpoabnubie IIpakTnyeckue p
Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcebl
bub6mmoreka [{OK
Buosnorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUS KUBOU IPUPOIBI.
[IpakTnueckas padora Ne 1 bu6muoreka [IOK
1 0 0.5
«H cnonp30Banue pa3iIMYHbIX METOJIOB IIPU https://m.eds00.ru/863e6122
M3YYEHUU OMOJOTHYECKUX O0OBEKTOBY
buonornueckue cucremsl, MPOLUECCH U UX 1 0 0 bubnmnorexa [JOK
H3y4YeHUe https://m.eds00.ru/863e6564
XumMudeckuil cocTaB KieTku. Boga u 1 0 0 bubmuotexa [JOK
MHHEPAIbHBIE COIU https://m.eds00.ru/863e674e
but6mmoreka [JOK
b .C 0 1 0 0
CAKH. LOCTAR 1 CTPOCHHE DETKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
katanuzaTopsl. JJaboparopnas padota Ne 1
«/3yueHne KaTaIuTUYECKOM aKTUBHOCTH 1 0 0.5 bubmorexa HOK
Y ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUIIa3bl WIH
KaTamasbl)»
bu6nmoreka [JOK
v JI 1 0 0
HACBOBL. THHITHAR https://m.eds00.ru/863e6870
Hyxniennossie kucinotel. ATO 1 0 0 bubnmorexa LIOK

https://m.edso0.ru/863e6d5c¢c



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

HCTOpI/Iﬂ U MCTOAbI U3YUYCHUSA KIICTKH.

bu6nmoreka [JOK

9 0
Knerounas teopust https://m.eds00.ru/863e6e88
10 KreTrka Kak 11eJIocTHas )KMBas CUCTEMA 0
Crpoenue 3yKapruOTUYECKON KIIETKH.
JlaGopaTopHas padora Ne 2 «M3yueHue
PaTOPHATD . T bu6mmorexa [JOK
CTPOEHUS KJIIETOK PACTEHUM, KUBOTHBIX,
11 5 5 . 0.5 https://m.edso0.ru/863e6ff0
rpu0OOB 1 OaKkTepuit 01 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OTIMICAHHEC
bu6mmoreka [IOK
12 OOMeH BelIEeCTB WIK META00IU3M 0 httos://m.edso0.ru/863e766¢
bubmuoreka [JOK
13 PotocuHTes. XeMoCHHTe3 0 https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 InepreTurieckuii oomen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [leneHue
KieTkr. Muto3. JlabopaTopHas padora Ne 3
15 «HabmromeHre MuTO3a B KIIETKaX KOHYHKA 05 bubmorexa [JOK
A ' https://m.eds00.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOTIpenaparax»
16 buocunres 6enka. Peakuys MaTpuaHOTO 0 bubmmorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmmorexa [IOK
17 T —0 0 0
panciLItie HOCHITES bestka https://m.eds00.ru/863e796e
bubmmoreka [JOK
18 H — 0
CIIETOUHBIE (POPMBI AKH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6nuoreka [JOK
19 @OopMBI Pa3MHOKEHHUS OPraHU3MOB 0 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

bubnmoreka [JOK

20 Meiios 0 https://m.edso0.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTopHas pabora Ne 05 bubnmnorexa [JOK
4 «3yueHne CTpOECHUS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpETapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LIOK

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

93 I'enernka — Hayka O HaCJIECTBEHHOCTH U 0 bu6mmoreka [IOK
U3MEHYUBOCTHU https://m.eds00.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEI0BAHUS 0 bubmmorexa [JOK
pU3HaKoB. MOHOTHOPHIHOE CKpEIIUBaHUE https://m.eds00.ru/863e8878

o5 JurubpuaHoe cKkpemuBaHue. 3aKoH 0 bubnmnoreka [JOK
HE3aBHUCUMOI0 HACJIeAOBaHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HaclleJJOBaHUE TPU3HAKOB.

JlaGoparopnas padota Ne 5 «M3yuenue
26 pGSYJII:)TaTE))B M:Hom6p1/mHoro I/}I]LI 0.5 bubsmorexa LHOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(DUIIBI
Ha TOTOBBIX MUKpOIIpEnaparax»
I'eneTtuka moma. HacnenoBanue npu3HakoB, bubnmnorexa [JOK

27 0
CLIEIUICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocth. Henacnencrennas
M3MEeHYUBOCTh. JlaboparopHas pabora Ne 6.

28 Nzyuenne MonnpuKamoHHON 05 bu6mmoreka [IOK
M3MEHYMBOCTH, IOCTPOCHHUE https://m.edso00.ru/863e8efe
BapHUAIIMOHHOTO Psia ¥ BAPUAITUOHHOM
KpUBOW»

29 HaciencrsenHass N3MeHUYNBOCTb. 0.5 buGnnorexa [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

JlaGopaTopHas padota Ne 7. « Ananu3
MyTamuid y 1po30(UIbl Ha TOTOBBIX

MUKpOTIpenaparax»
bu6mmorexa [IOK
30 Petietitka wenosexa L https://m.edsog ru/863e8d78
PeseprubIil ypok. O6001IEHHE TIO TEME
31 «HacnencTBeHHOCTh U U3MEHUYNBOCTD 1
OpPTaHHU3MOBY
bu6mmorexa [IOK
32 (Cerexups kax Hayka u mpouece . https://m.edSO(E.I ru/863e9214
33 MeTo/ibl U JOCTHKEHUS CEJIEKIIUHA PACTCHUI 1 bu6mmorexa [IOK
1 )KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpaciib IpoOM3BOJCTBA 1 bubnmorexa LIOK
https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34


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

11 KITACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Kontpoabnbie IlpakTHueckue tuposkie
Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThl
pecypcsl
N bubmuoreka [JOK
IBOMIOLAS 1 METO/BI €€ N3y EHHS ! 0 0 https://m.edso00.ru/863ea20e
HcTopus pa3BuTHA IpeaCcTaBICHUN 00 1 0 0 bubnnorexa [JOK
JBOJTIOINH https://m.edso0.ru/863e9570
bu6mmoreka [{OK
MitipooBosmiowts 1 0 0 https://m.edso0.ru/863e9cle
HOHy.]'I?IIII/ISI KakK 3JICMCHTapHasA CIUHHUILIA
BUJa U 3Bomonuu. JlabopaTopHas pabota 1 0 05 bubnmnoreka [JOK
No 1 «CpaBHeHme BUIOB 110 https://m.edso0.ru/863e99c6
MOP(OTIOTHUECKOMY KPUTEPHIOH
JIBroKkytye cuisl (371IeMeHTapHbIe (PaKTOPHI) 1 0 0 bubnmnorexa [JOK
ABOIIOIAU https://m.edsoo.ru/863e9da4
N bubmuoreka [JOK
EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 0 0 https://m.edsoo.ru/863e9ed0
PesynbTathl 2BOMIONNN:
IPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlabopaTtopHas pabora 1 0 05 bubnmorexa [JOK
Ne 2 «Onucanue npucrnocoO0IeHHOCTH https://m.edso00.ru/863e9fde
opranusMma u €€ OTHOCUTEILHOTO
XapakTepa
Hanpasienus v myTa MaKpOIBOIOIUH 1 0 0 bubmmorexa LIOK

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



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

9 HeobOpaTtumocTs 3BOMIOIIAN 0
10 Uctopus xxu3Hu Ha 3eMile 1 METOIbI €€ 0
U3YYCHUS
1 ['MnoTe3bl NpOUCXOKAEHMS )KU3HU Ha 0 bu6mmorexa [IOK
3emie https://m.edsoo.ru/863ea5a6
12 Pa3Butune xu3Hu Ha 3emiie Mo spam u 0 bubmuorexa [JOK
nepuogam https://m.edso0.ru/863ea6be
OCHOBHBIE ITAITBI BOJTIOIUN
pPacTUTEIHHOTO U )KUBOTHOTO MHPA. Bu6morexa [LOK
13 [IpakTuueckas padorta Ne 1 «I/I3z/quHe 0.5 httos://m.edsoo.ru/863eaghe
HCKOTIAaeMbIX OCTAaTKOB PAaCTECHUI U
YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cucTeMa OPraHuYeCKOTo 0 bubnuorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AaHTPOTIOTEHE3) 0 ngjﬁ;ﬁﬁ)?ﬁg 63eac2c
16 JIBroxymiue cuibl (pakTopsl) 0 bub6nuoreka [IOK
AHTPONOTEHE3A https://m.edso00.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEJIOBEKA 0
18 YenoBeueckne packl U NPUPOJIHbIE 0 bubnmnoreka [JOK
ajanTanuy 4ejIoBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O0o0IIeHHE 110 TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA 0
3emuie»
20 OKOJI0rus KaK HayKa 0
91 Cpenpl 0O0uTaHMs U SKOJIOTHYECKHE 0 bubmuorexa [JOK
dakTopsI https://m.edsoo.ru/863eafec
22 Abuotnueckue akropsl. JlaboparopHas 0.5 bubmumorexa [IOK


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

pabota Ne 3. «Mopdonornueckue
0COOEHHOCTH PacTEeHUI U3 Pa3HBIX MECT
obutanusy. Jlaboparopnas padota Ne 4.
«BnusiHME cBETa HA POCT U pa3BUTHE
YEpEHKOB KOJIEyCa»

https://m.edso0.ru/863eb10e

bubnnorexa [JOK
23 bromitieckie GaxTopel 0 https://m.edsol_.[ ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomnysun. [paktuueckas padora Ne 2 05
«IToxcyéT IOTHOCTHU MOIYISANUI Pa3HBIX
BHJIOB PaCTEHUIN
bubnmnorexa [JOK
25 Coo0riecTBa OpraHu3MOB — OHOIICHO3 0 httos://m.e dsocI)J.:ru 1863eb46a
bubnmorexa [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 0 httos://m.e dsocI)_.[ru 18636b46a
OCHOBHBIE TIOKa3aTeJI IKOCHCTEMBI.
27 Okosnorudeckue nupamuabl. CBoiicTBa 0 brbmmorexa OK
sxocucten. CyKieceHs https://m.edso0.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rimobanbHas sxocucTeMa 0 bub6mmoreka [IOK
3eMiu https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 0 bubnnorexa [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenoseuecTBo B Onocdepe 3eMiaun 0
33 CocytiecTBoOBaHUE TTPUPOIBI U 0 bubnmnoreka [JOK
YeJ0BeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblIil ypok. O600111€HIE TEMBI 0



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«Coo011ecTBa 1 3KOJIOTHYECKUE CUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

buonorus 10, 11 ki B.B.1laceunuk, JInnus xuznu, Mocksa,lIpocsemienue

2024

METOAUYECKHME MATEPHAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII
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