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MMOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMmbl MO OHOJIOTUHM TEOPETHUYECKYI0 OCHOBY IJIf
OTIpEJICJICHHs] TOJAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro MpeameTa
«buonorus» cocraBwiM: KoHUentyainbHble monoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, colaepKaHus, pe3yabTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, OJIOKEHUS 00 OOIIUX LENAX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHErO
obmiero obpazoBanusi B Poccuiickoit deneparuu, a Takxke TMOJOKEHUS O
cneruduke 6uosioruu, €€ 3HaYeHUHM B MO3HAHUU KMBOM MPUPOJIBI U 0OECrIeYeHUH
CYILIECTBOBAHMSI YesloBeYecKoro obmiectBa. CorjiacCHO Ha3BaHHBIM IOJIOKEHUSIM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu Ja€T TpEACTaBICHHE O IEisIX, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHUS U Pa3BUTUA OOYYAIONIMXCS CpPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIep)KaHHe, €ro CTPyKTypy, pacupeneiieHue IO pas3ienaM H  TeMmaw,
PEKOMEHIYEMYIO TOCIEA0BATEIbHOCTh U3YUYCHHs] YyUeOHOr0 Marepuaia ¢ yuyeToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa30BaTEIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarommxcsl.

B nmnporpaMmvMe mo OuoONIOrMM < TaKXe YUYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHbIM U TMPEIMETHBIM pe3yibTaTaM
oOyueHuss B (QOPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIBHON
NEeATENHbHOCTH/YUEOHBIX JEHCTBUIM OOYYarOMIMXCS TI0 OCBOCHHMIO COJCPKAHUSA
OMOJOTUYECKOTO 00pa30BAHMUS.

B nporpamme no Ouosnoruu (10—11 kimaccel, 0a30BbIil ypOBEHB) peaii30BaH
IOPUHIUI T[PEEMCTBEHHOCTH B HM3yYEHMHM OMOJIOTMH, Ojarogapss 4yeMy B HEW
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPAa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  I[EHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTaBICHUI O 3J0POBOM
oOpa3e KU3HH M OEpeKHbIM OTHOIIEHHUEM K OKpYXalolled MPUPOIHON cpene.
[ToaToMy Hapsxy ¢ u3ydeHHEM OOIIEOMOIOTMYECKUX TEOpUH, a TakXKe 3HAHUU O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOLECCOB B MPOrpaMMe MO OHUOJIOTMU YJIeJI€HO BHUMAHHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUHN B MMOBCETHEBHOM JKU3HU ISl pEIICHUS MPUKIIAHBIX 33124, B
TOM 4YHCJe: NPO(QUIAKTUKNA HACIEJACTBEHHBIX 3a00JIEBAHUI 4YeNOBEKa, MEIHMKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00Pa3HOro TMOBEACHUST B OKpYXKaloIled NPUPOJHOW cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YeJIOBEKa Ha COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH



y4yebHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO 0OECIIEYEHUS
YCIIOBUH ISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aa4 IMIKOJIHHOTO OHOJIOTHYECKOTro
oOpa3oBaHus, KOTOpas mpeanonaraet (HOpMUpPOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buosnoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHUS 3aHUMAET BaKHOE
Mecto. OnHa obOecnieunBaer (GOpPMUPOBAHUE Y OOYYAIONIUXCA MPEACTABICHUNA O
HAYYHOM KapTHUHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O >KUBOW MpUpoae, e
OTJIMYUTENbHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid U 3BOJIOLUH, CO3AaET
yCIOBMSI  JJisi:  TO3HAHMS  3aKOHOB  JKMBOW  MPUPOIbI,  (POPMUPOBAHUS
(yHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe€30macHoro ooOpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIICHHUS, [IEHHOCTHOTO OTHOILIEHUS K KUBOM MpHUpoOje
Y YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUsl UMEET TAaKXKe JIJIsl PEIICHHS] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  33Ja4  CcpeaHero ooOmero  oOpa3oBaHMs,  COLUANIM3ALUU
oOyuatomuxcs. M3yuenue 6monorun obecreynBaeT yCIoBHs A (GOPMUPOBAHUS
WHTEJUICKTYaIIbHBIX, KOMMYHHKAIIMOHHBIX W  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOM KYJIbTYpPbl, CIOCOOCTBYET HMHTETpalid OMOJIOTHYECKUX 3HAHUU C
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHS O MpeJAHa3HAYEHUU Y4eOHOro mnpeaMera
«buosorus» COCTaBUIM OCHOBY JMJiA ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHHUIO €ro COAEp’KaHWsA, MPEACTaBICHHOI0O B Iporpamme II0
Ouooruu.

Otb60p copepxanus yueOHoro npenmera «buosorus» Ha 06a30BOM ypOBHE
OCYUIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO IOJX0Jld, B COOTBETCTBHH C
KOTOPBIM OOYyYaIOIIUeCcs] JOJKHBI OCBOUTH 3HAHHUA M yMEHHs, 3HaYUMbIE IS
dopMupoBaHus O0OmIEeNd KyJIbTYpbl, ONPEACNAIOIINE aJeKBaTHOE IIOBEICHHUE
YyelioBeKa B OKpYXarolleid MPUPOAHON cpejie, BOCTpeOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUUYeCKo aesTeapbHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIepPKaHUsl, KOTOPbIE CITy>)KaT OCHOBOM 1711 POpPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHW3alWU
OMOJIOrMYeCcKOro 0Opa30BaAHUS.

CTpyKTypUpOBaHUE COJAEpKaHUs Y4YeOHOro MmaTepualia B IpOorpamme Io
OMOJIOTUM OCYIIECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIHBIX OCOOCHHOCTSX KUBOW NPUPOABI, O €€ YPOBHEBOM OpPraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAay4YHOTro To3HaHus», «KieTka kak Ouonorumueckas cucremay, «OpraHu3Mm Kak



ouosiornueckasi cucremay, «Cucrema ¥ MHOrooOpasue OpPraHUYECKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens usyuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJIcHUE  OOyYalOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPETEHHUE YMEHUU
WCIIOJIB30BaTh ATU 3HAHWS I TPAMOTHBIX JICHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxeHue 1enum ulydeHus ydeOHoro npenmera «buonorus» Ha 6a3zoBom
YpOBHE 00eCTieunBaeTCs PEIICHUEM CIISAYIONINUX 3a]1a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbl 3HAHUM O OMOJOTHYECKUX TEOPHSX,
YYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KallluX OCHOBOU
Uist OPMUPOBAHUST TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHMU3allMH, BBIJAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOIMMXCS IMO3HABATEIBHBIX, WHTCIUICKTyIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJACH W TOAXOJOB K HM3YYCHUIO JKUBBIX CHUCTEM
Pa3HOro ypOBHS OpraHU3allly;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOImedl KyJabTyphl, (QYHKIIMOHAIBbHOU
rPaMOTHOCTH, PA3BUTHE YMEHHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, IMOJYYEHHBIX MpPHU
H3YYCHHUH OMOJIOTHH;

dbopmMupoBaHUe Yy OOYydYarOIIUXCS YMEHUH WLIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpOOUOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
MPUPOJIBI, HEOOXOIUMOCTU OEPEKHOTO OTHOIICHHUS K HEeH, COOIIOICHHS DTUHIECKUX
HOPM IIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KyJIbTYpHI, J1sl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM JKM3HU TS
OLICHKU IIOCJIEICTBUM CBOEH JAEATEIBHOCTH IO OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE M COOJIIOJCHHWE MeEp NPOPUIAKTUKU
3a00J1eBaHMI.

B cucreme cpeanero oOmiero oOpaszoBanusi «buonorus», uzydaemass Ha
0a30BOM ypOBHE, SBISIETCS 00S3aTENbHBIM YUYE€OHBIM TMPEIMETOM, BXOMISIIUM B
CoCTaB TMpeaMeTHoN 001acTi « EcTeCTBEeHHO-HAayYHBIE TIPEAMETHI.



Jnst u3yuenust 6Mosioruu Ha 6a30BOM YPOBHE CPEIHET0 00I1ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hexmemo), B 11 kmacce — 34
yaca (1 Jac B Henenio).

COJEPXAHUE OBYYEHUA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (pusocodueit, STUKON, SCTETUKON U TMPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMHM COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpA.
CucreMa OMOJIOTMYECKUX HaYK.

MeTobl TO3HAHUS KUBOUM TTPUPOJIBI (HAOIIOICHHE, IKCTICPUMEHT, ONTMCaHMUE,
u3MepeHue, Kiaaccuukamus, MOJETUpPOBAaHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX).

JleMoHCcTpanuu:

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

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonmb3oBaHME pa3IWYHBIX METOJIOB MPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M X OPraHU3aNUs.

JKuBbie cuctembl (OMOCUCTEMBI) KakK MpeAMET U3ydeHus: Ouoiorun. OTiaudue
JKABBIX CUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoticTBa OMocHCTEM U MX pa3zHooOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, IOIYJISLIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoC(epHBIi.

JlemoHcTpanum:

Tabnunel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HU», «YPOBHH OpraHU3aLUU
YKUBOM IIPUPOIBD.

O6opynoBanue: mojenb moJiekyisl JTHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTAB KIETKA. XHWMHUYECKHUE HJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

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

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHnMbie 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU



CTPYKTYpbl O€JIKOBOW MOJIEKYJibl (TIEpBUYHAs, BTOPUYHASl, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHYECKHE CBOMCTBa OenkoB. buonornyeckue
byHKIMN OENKOB.

®epmeHTsl — Ouonormyeckue Karanuzartopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. Butramussi
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a ©  JA€30KCUpuodo3a),
aucaxapuabsl  (caxapo3a, JlaKTo3a) U IoJucaxapuabl (KpaxMall, TJIHUKOTEH,
1eJUTI0103a). buonorndyeckue GyHKIIMKM YTI€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuasl, crepounpl. [mapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢GynHkumu aunuaoB. CpaBHeHue
YTJIEBOJIOB, OCJIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxkineornasr — MoHOMEpPHI
HyKJIenHOBBIX KUCI0T. Ctpoenue u ¢yukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIMU.

[{utonorus — Hayka o kieTke. Kilerounas Teopust — mpuMep B3aMMOIEUCTBUS
ujeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTO/Ibl U3YUEHUS KIICTKH.

Knerka xak 1enoctHas »kuBas cuctema. OOmMe MNpU3HAKU KIETOK:
3aMKHyTasi HapyxHass memOpana, mosekynbl JIHK kak reneruueckuit ammapar,
cUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: JyKapuoTHUYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTPOCHHSI TpOKapuoTH4eckor kieTku. Kiierounas crenka Oaktepuil. CTpoeHue
AYKaApUOTHUYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KUBOTHOM W
rpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsi CT€HKA, TJIMKOKAJIUKC, UX
bynkuuun. [Tnazmarnueckas memOpana, e€ cBoiictBa u Gpynkiuu. [{utomnasma u eé
opra"ousibl. OgHomemOpannbie opranHouasl kietku: JIIC, ammapar [onbmxwy,
au30coMbl. [loayaBTOHOMHBIE OpPraHOWbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxeHne MUTOXOHJApUM u TuiacTua. Bunbl mactun. HememOpaHHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTpP, LEHTPUOJU, PECHUYKH,
KI'yTUKU. QYHKIUYA OPraHOUIOB KIIETKU. BKirroueHus.

SAnpo — perynaropHbiii eHTp kieTku. CTpoeHue snpa: siaepHas o00J0uKa,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrIOpT BEIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIann, M. llneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pankinn, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKUMX 3JEMEHTOB B HEXKHMBOU
npupoze», «Pacrpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.



Tabmuubl n cxembl: «llepuognueckas TabauIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIEKYJIbI BOJIbIY, «brocuHTe3 Oenkay, «CTpoeHre MOJIeKYJTbI OemKay,
«Ctpoenue pepmenrta», «Hyknennossie kucnorsl. JJHK», «CtpoeHne MoyeKyibl
AT®», «CtpoeHne >yKapuoTHUYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKU,
«CTpoeHHE pACTUTENBHOM KIETKN», «CTpOoeHHE IPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIEeTKN», « Y IIeBOAbD), «JIMmuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJOBaHUE Jisi MPOBEICHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabopaTopHbie M IpaKkTHYeCKUe padoThl:

JlaGoparopnas pabota Ne 1. «M3yueHuwe KaTaJIuTUUYECKOW aKTHUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpoeHHS KJIETOK paCTEHUH,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OTHCAHHE.

Tema 4. ’KusneaesiTe IbHOCTb KJIETKH.

OOMeH BemecTB, WM MEeTa0oIn3M. ACCUMUIIAIMS (TUTACTUYECKU OOMEH) 1
JUCCUMUJIISIIUS (SHEPreTUYeCKrii 0OMEH) — JIBE€ CTOPOHBI E€AMHOrO IIpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BewecTB: aBTOTPO(HBIA U retepoTpodHbiid. Ponb ¢pepmeHToB
B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®ortocunte3. CmeroBass W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. IPdekTuBHOCTh HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. BiausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €T
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTe3. XEeMOCUHTE3UPYIoNe OaKTepuu. 3HaYCHUE XEMOCUHTE3a IS
YKU3HU Ha 3eMJie.

OHepreTuueckuii oOMeH B KjeTke. PaciuernsieHue BelecTB, BbIJCICHHE U
AKKyMYJUpPOBAHHE DSHEPrUM B KIETKE. OTambl 3SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KuciopoaHoe OKHCIIEHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
HHEPIeTUYECKOr0 OOMEHA.

Peakniun wmatpuyHoro cuHte3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauust reHetuueckoil uMH(opManuu B KJIETKE. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — matpuusblii cuHTe3 PHK. Tpancnsuusa — 6uocunres
Oenka. Otanbl TpaHciasiuuu. KoaupoBanue amuHokucnor. Pomnbp pubGocom B
OounocuHTe3e OerKa.



Hexkinerounslie popMsbl xu3HU — BUpYChl. Uctopust oTkpsiTusa Bupycos (. W.
WBanoBckuit). OCOOGHHOCTH CTPOCGHHS H JKHU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesHu pacTteHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunmra yenopeka (BUY) — BozOyautens CITN/a.
OOpaTtHast ~ TpaHCKpUIIIUS, peBepTaza W uHTerpasza. lIpodunakruka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumel u cxembl: «Tunbel mutanusy, «Metaboauzm», «MHUTOXOHIPUN,
«IHepreTudeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u pyHKIMOHUPOBaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKuil Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHb nukin Bupyca CIIN/]a,
oaxtepuodaray, «Permukarms JTHK».

Oo6opynoBanue: monaenu-anmnkanun «Yasoenue JHK u Tpanckpunius»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTrounblii UK, WM JKU3HCHHBIM LMK KiaeTku. MHTepdaza m MuTO3.
[Ipoueccrl, mpotekaromue B uHTep(daze. Pemnukamuss — peakuus MaTpUUHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBEIN Ha0Op — KapHOTHIL
JIMTUTON THBIN U TaIUIOUIHBIN XPOMOCOMHBIE  HaOOPBI. Xpomatuisl.
[{uTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUS W HMHIWBUAYAJIbHOTO Pa3BUTHUA
OpPraHu3MOB.

Henenue knerku — muto3. Craguu mutoza. IIpouecchl, mpoucxonsiine Ha
Pa3HBIX CTAIUAX MUTO3a. bHOIOrHYECKUN CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIECTKH — aromnTo3.

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrosnioe u nojioBoe. Buasl Oecrnosioro
Pa3sMHOXKEHUSA: JICJICHUE HAJABOE, II0YKOBAaHWE OJHO- WU MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIIOHMpOBaHUE
OPraHu3MOB, €0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYUS OT OECIOJIOrO.

Meito3. Cragumn meio3a. IIpormecchl, npoucxondiine Ha CTagusix Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buomormdyeckuii CMbICT H
3HAYEHHUE MEN03a.

["ameToreHes — mpouecc 00pa3oBaHUsI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M sAuYHUKUA. OOpa3oBaHME U Pa3BUTHUE IMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaro30u[l, SMIEKIIeTKa) — CIEpPMATOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHHS SULEKIETOK M crepMaTo3ounoB. OMIog0TBOPEHUE.
[TapTeHorenes.



NunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOUYHBIX >KHUBOTHBIX:
npoOjeHue, racTpyisanus, opranorenes3. IloctamOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHUS: TMPsAMOE, HEmpsMoe (JTUYMHOYHOE). BrnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pacreHnii. OHTOreHE3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pa3sMHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHHE
pactenui», «Jlenenne kinetku Oakrepuity, «CTpOeHUE TIOJNIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounbiit mukin», «Pemnmukamus JJHK», «Mutos»,
«Meriosy, «IIpsiMmoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MICKONMUTAIOIIUX U
4eJ0BEeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMato30uibl
MJICKOMUTAIOLIETO», «HIEKIETKAa MIECKOIMUTAIEro», «KapuokuHe3 B KJETKax
KOpeEIlIKa JIyKa», MarHuTHas MoOJeb-alIuIiuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYEeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOMpEnaparax».

Tema 6. HacsiencTBEHHOCTh M N3MEHYUBOCTH OPraHU3MOB.

[Ipeamet u 3amaum reHeTUKH. VIcTopus pa3BUTHS T€HETUKU. POk uTomorum
U 3MOpUOJIOTUM B CTAaHOBJIICHMM TE€HETUKHU. BKiIam pocCHMCKUX M 3apyOerHBIX
y4EHBIX B Ppa3BUTHE TEHETHKU. MeETOobl TEHETUKH (THOPHI0JIOTHYCCKUM,
[UTOICHETUYECKUHN, MOJEKYIIpHO-TeHeTHYeCKUuii). (OCHOBHBIE TI'€HETHYECKHE
noHATHs. [ eHeTn4yecKkass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBaHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBIECHHbIE ['. MeHenem.
MonoruOpuHoe CKpelluBaHHe. 3aKOH €AUHO-O00pa3ws THOPHUIOB IIEPBOIO
nokojeHud. IIpaBuno AOMUHUpOBaHUS. 3aKOH pACLICIUICHHUS IPU3HAKOB.
['unoresa ynuctoThl ramer. [1oiHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpunHoe  CKpenuMBaHWe. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
AHanu3upytollee ckpenmpanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
TSl OTIPENICSICHUs] TEHOTUITa OCOOH.



CuennieHHoe HaciefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLUECIUICHHOMY HACJIEOBAaHUIO FeHOB. HapynieHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHI'OBEpa.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enernka mosia. XpoMOCOMHOE OMNpeAeieHrue MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTrHbie OpraHu3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpemnpl B HEHACIEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTUKA
MOJAU(PUKAIMOHHON M3MEHYMBOCTU. BapualimoHHbIN psiJi M BapUallMOHHAS KPUBAs.
Hopma peakumu npuszHaka. KoauyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKH U HX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOoJOBOM MpoIEcC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanus myTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIE. YacToTa ¥ MpUYMHBI MyTanuid. MyTareHHbIe (GaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieIcTBeHHOM nu3menunBoctu H. 1. BaBuiiosa.

BHesinepHast HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapumorum uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIoBeKa: TeHeAIOrMueCKUil, OJTM3HEIIOBbIN, IUTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIA!
MMOJJTHOT€EHOMHOE CE€KBEHUPOBAHUE, T'€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBeHHble 3a00JeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIE3HH,
00JIE3HH C HACJEICTBEHHOW MPEepacroiOKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckne U reHepaTuBHble MyTanuu. CTBONOBbIE KIETKU. [IpuHUUINBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MTPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oose3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUCHHUE MEAUIIMHCKON
TeHETHKH B MIPEJAOTBPAIICHUH U JICUEHUU TeHETUUECKNX 3a001eBaHU YelloBeKa.

JlemoHcTpanum:

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

TaOmuel W CXEMBL: «MoHOrUOpUIHOE  CKpEIIMBaHUE U €ro
LUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBl  ramer», «JurubpugHoe  CKpeluBaHUE,
«lluTonoruyeckre - OCHOBBI  JUTHOPUAHOTO  CKpenIuBaHus»,  «Mehos3y,
«B3aumoznencTeue aUIeNbHBIX T'€HOB», «l'eHeTndeckne KapTel pPacTEHUH,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIUIEHHOTO0 ¢ IonoM», «KapuoTumbl 4YeloBeKa W KUBOTHBIX», «Buabl



U3MEHYMUBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTH», «HacnegoBanue pesyc-
daktopay, «I'eHeTrnka rpynn KpoBu», «MyTallnoHHAs U3MEHUYUBOCTD.

O6opynoBanue: Mojaenu-anmnkanuu «MoHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBaHuey, «JurnbpunHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOI M MHKporpenapaT «/lpo3zopuna» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH TeJa), repdoapuii «I"'opox mOCEeBHOM.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHas pabora Ne 6. «M3yueHne MoAM(pUKALIMOHHON U3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y JIpo30(QHIbl HA TOTOBBIX
MHUKpOITpEnaparax».

[Ipaktuueckass pabora No 2. «CocTaBieHME W aHAJIU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexumsi Kak Hayka M IpolecC. 3apOXKIACHUE CEJIIEKUUU U JIOMECTUKALUS.
Yuenne H. . BaBuioBa o0 1eHTpaXx NPOUCXOXKIECHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJIa, ITaMM.

CoBpeMeHHbIEe METO/IbI celeKUUU. MaccoBbIi 1 MHAUBUIYAJIbHBINA OTOOPHI B
CEJIeKIIMU pPACTeHWM W >KUBOTHBIX. OIllEHKa JKCTepbepa. bIM3KOpOICTBEHHOE
cKkpemuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpellMBaHWE YWCTHIX JMHUMH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPHUIAMHT.
Otpanénnas rtulOpuauzauusa U €€ ycnexu. HCKycCTBEHHBIH MyTareHes |
IIOJIyYCHHE NOJIMIUIONJIOB. JIOCTMIKEHMsSI CENeKIMU pAaCTeHUM, XWUBOTHBIX U
MHUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3panusi pexkomOunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHKeHepus. Kierounsle KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiioHnpoBaHne BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonornyecknue W ITH4eckue  mpobmembl. MO —  TeHeTHYecKu
MOJAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHOB.

Tabmuiel u cxeMbl: kKapta «lIeHTpbl MPOUCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «[lopoapl JoMaIIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnusy», «Padbotel akagemuka M. ®@. IBanoBay,



«llomumnongus», «OObEKThl OuoTexHONOTUW», «KieTouHble KyabTypsl U
KJIOHUpOBaHHe», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B M KOPHEIIJIONO0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOAbI U JOCTHUKEHHUS CEJIEKIMU PACTCHUN W
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IIJIEMEHHYO bepmy,
COPTOWCTIBITATEILHBI  YY4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIAOOPATOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsE OHOJIOTHS.

[IpennochiIku BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJNOTMU. BiusHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerenscTBa HBoMOIMU. [lameoHTONMOTMYECKHE: TOCIENI0BATEIHLHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBIL.
buoreorpaduyeckue: cxocTBo U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJICTBA W Pa3IUuds IMOPUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIC,
pYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIpHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKMX MyTel Yy Bcex
OpraHU3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. [lpeAanochbuiki BO3HUKHOBEHMS
napBUHU3Ma. J[BHKyIME CHJIbI H3BONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonuu (CTID) u €€ 0OCHOBHBIE MOJ0KEHHUS.

MukposBoonus. [Tonynsiuus kak eAMHUIA BUIA U SBOJIIOIUU.

JBrxymme cuiibl ((pakTopbl) PBOJONKMKM BUAOB B Ipupojae. MyTarmoHHBINA
MpoIecC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomMyNsIIMOHHBIE BOJHBI M Jpeid
reHoB. M3osisiust 1 Murpanus.

EctecTBenHbIii 0oTOOp — HampaBusomui ¢aktop dBomonun. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6ieHHOCTh OpraHU3MOB KakK pe3yJbTaT dBojtouuu. [Ipumepsl
IpUCIOCOOJIEHHI y opraHu3MoB. ApoMop(03bl U UIHO-aAANTALIMH.

Bun wu BumooOpazoBanme. Kpurepumm Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIeCcKoe.



MakposBosonsi. PopMbl  ABONIOLUU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 3BOIIOIUH.

[IpoucxoxieHHe OT HECHEeUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
creuuanu3anusa. AJanTUBHAs paanalysl.

JlemoHcTpanum:

[Toptpersr: K. JInnnen, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuiu, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabnuup! 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MUpPa Ha 3eMiiey, «3apOIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoprOBI  3a
cyliectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOrooOpasue COpToB PAaCTEHHID,
«MHoroo6pasue  TopoA  JKUBOTHBIXY, «ITonynsauumy, «MyTannuoHHas
U3MEHUYHUBOCTE», «ApoMopdo3s», «Umunoamanrammm», «OOmIas aereHepanusy,
«/IBmkymue cuibl 3Bosouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I'eorpadpuueckoe BUI000pa3oBaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE).

OO0opynoBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HAOOp IUIOMOB M CeMsiH, KoJuieKius «[Ipumepsl 3aluTHBIX MPUCTIOCOOICHUN y
KUBOTHBIX», MOjielib «OCHOBHBIE HAIPaBJICHUS DBOJIIOLUNY, 00BEMHAS MOJEIb
«CTpoeHune roJ0BHOIO MO3I'a II03BOHOYHBIX Y.

buoreorpaguueckas kapra wmupa, KojulekKuus «PopMbl COXPaHHOCTH
WCKOIIAEMBIX JKUBOTHBIX M pAaCTeHUW», Moaenb anmukanusa «llepexkpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKW», MUKpomnpenapat «/lpo3oduna» (HopMma, MyTanuu (OpMbI KPbIILEB U
OKpacKH TeJia).

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuyHble TpEACTaBICHUS O 3apOXKJICHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M naHcnepmus. XHUMHUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON HBOIMIOINH. HavanpHbIe 3Tanbl
ounonornyecko sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM W HX 3BOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX TPYII 5KUBBIX OPraHU3MOB.



Paseutne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxen. Apxeuckas u
nporepo3oiickass d3pel. llameosolickas spa u €€ mMepuoaAbl: KEMOPHICKUH,
OPZIOBUKCKHH, CUITyPUNUCKNN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o301cKas 3pa v €€ Nepruoibl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ mnepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOTE€HOBBIN.

XapakTepucTUKa KJIuMaTa M reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIFOIIUU PACTUTEIIBHOTO W JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
XKUBOTHBIX. [l0osiBIIEeHHE, pacliBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpaKkeHHE HBooUMHA. (OCHOBHBIE
CUCTEMATHUYECKHE IPYMITbl OPraHU3MOB.

OBoJIIOIMS YeNIOBeKa. AHTPOIOJIOTUS Kak Hayka. Pa3Butue npeacTaBiIeHU o
MPOUCXOKJIECHUH 4YeloBeKa. MeTtoabl H3ydyeHusi aHTpororeHe3a. (CXoacTBa u
pa3yINyuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakTtopsl) — aHTpomnoreHesa.  HacneacTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIecTBeHHBI o00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUM TPyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxonsamuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHUs.

Yenoseueckue pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BpPONEOUAHAsS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUaAIbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukanckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBUAM CYIIECTBOBAaHHs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JleMoHCcTpanuu:

[Toptpers: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosaukHoBeHme CoIHEUHON cHCTeMbl», «Pa3Buthe
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOr0 MHPaAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKMX  HAXOJOK  IPENIKOB
COBPEMEHHOI'0 YeJNOBEKay», «JlpeBHeumue moan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE 01N, «HeToBeYecKue pach».

O6opynoBanne:  Mymsku  «lIpoucxoxknenwe — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTaablla, KPOMAaHbOHIIA), CICNKH WIH
U300pKEHHUST KAaMEHHBIX OpYyJIud NEepBOOBITHONO YeNoBeKa (KaMHHU-YOIIIEPHI,



pyowmiia, ckpebnia), TreoxpoHoJoruueckas TaOnuna, Kouiekuus «DopMbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHHUU U
KUBOTHBIX B KOJUIEKLIHAX).

OKcKypeHst «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHbIM WM KpaeBeAUYECKU My3eil).

Tema 3. Opranusmsl M OKpYy:Kamomas cpeaa.

DKOJ0rvs Kak Hayka. 3aJjaqyd ¥ pa3fesbl SKOJOTUA. MeTOobl 3KOJIOTMYECKUX
UCCJIeIOBaHUNA. DKOJIOTMYE€CKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruyeckue (¢GakTopel. Kraccudukaumss SKOJOTUYECKUX (PaKTOPOB:
abuoTuyeckue, OMOTHMYECKHME U AaHTPOIOTreHHble. JleCTBUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPHUOaN3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonoruyeckue puTMBbI.

buotnyeckue  daktopel.  Bumel = OMOTHYECKMX ~— B3aMMOJICUCTBHIA:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomnepaus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M,
HeliTpanu3M. 3HayeHHe OWOTHYECKUX B3aUMOACWCTBUN [UIsI CYIIECTBOBAaHUS
OpPTraHH3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTHKU momyjsiuud. OCHOBHBIE IOKa3aTENH
NOMYJISILUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. J[mHaMrka 4ucIeHHOCTH MOIMYJISIUU U €€ peryJssaius.

JleMoHCcTpanuu:

[Toptpetsi: A. 'ym6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «l[Ipupognbie 30Hb1 3emuan», «Cpeabl 0OUTaHUS
opranusmoBy», «®oronepuoauszm», «llonmymsimum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NMOMYJIAUUU UHPY30puu-Ty Penbkn», «IIumespbie nenm».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTaHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast padota Ne 2. «Ilomcu€T MIIOTHOCTH MOMYJISALUNA PAa3HBIX BUIOB
pacTEeHUN.

Tema 4. Coo01mecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.



CooOmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHUAOBasd,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [loHaTtne 006 »skocucTemMe WU
ouoreorneHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU OHKOCUCTEMBbI. [IuiueBble LEeNM U CETH.
OCHOBHBIE TIOKa3aTeNd SKOCUCTEMBI: OMomacca, MPOAYKIHS. ODKOJIOTUYECKHE
NUpaMubl: TPOAYKIIMHU, YHCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[TpupoaHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOMHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buosnoruyeckoe 1 X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpaszue kak (aktop ycToH4MBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emuie.

Yuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkinuu. OcobeHHOCTH Ouochepbl Kak
r100abHOM JKOCHCTeMBbl. J[MHaMHMueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOTCOXUMUYECKHUE IIMKIJIBI JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIe U3MEHEHHUS B Orocdepe.
['moGanbHbIE IKOJIOTMYECKUE TPOOIIEMBI.

Cocy1iiecTBoBaHUE IPUPOABI u YEJI0BEUYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBaA palMOHATBLHOTO
yIOpaBJICHUS TMPUPOJHBIMU pecypcaMd U UX HUCHOIb30BaHue. JlocTkeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«I[Ipuponmubie coolmecTBay, «llemn nuTanusy, «IKoJOTHUECKAs MTUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBoHOro  jeca», «buouenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOICHHBIE  BO3JICUCTBUS HaA Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsi3HCHHsSI BO3JlyXa W TPYHTOBBIX BOi», «[louBa — BakHEHIIasi COCTaBISIONMIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexTy, «DakTopsl
paaMoaKTUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykrypa Ouocdepb»,



«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopoT yriepoaa B Ouocdeper», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Mopenb-anmiukanus «TunudHble OMOIEHO3bI», Tepbapuii
«PacturenbHble coobuiecTBa», kKoyekuun «bruonenos», «Bpenurenn BaxHeHmmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapuM UM KOJUJIEKIMH pacTeHUH U
YKUBOTHBIX, MPUHAAJIEKANIME K Pa3HBIM 3KOJOTMYECKHM TpylnaMm OJHOIO BHJA,
Kpacnas knura Poccuiickoit ®enepanuu, H300paxKeHUsT OXpPaHAEMbIX BHUJIOB
pPaCTEHHM U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOITPAMMLBI 110
bMOJIOTMN HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMS K pe3yjbTaTaMm
OCBOCHHUS  OOy4YaloIMMHUCA TporpaMM CpeAaHero oOmero  0o0pa3oBaHMUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType JIWYHOCTHBIX pE3yJIbTaTOB OCBOCHHUA IpenMeTa «buomorus»
BBIJICIICHBI CIIEAYIONINE COCTABIISAIOIINE: OCO3HAHHWE O00YYaIOIIMMHUCI POCCHUHCKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlMM K OOydYeHWI0 Ouojoruu,
IIeJICHANPABIICHHOE PAa3BUTHE BHYTPCHHUX YOCKICHHA JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUUYECKUX TPAJAMIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~YCTAHOBKAMHM, TMPUCYIIUMU CHUCTEME
OmoyIoruYecKoro oOpa30BaHHUs, HAJIMYME DKOJOTMYECKOTO IPABOCO3HAHUS,
CIIOCOOHOCTH CTABUTH LI€JIA U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS mpeameTa «buonorus» AoCTUraroTcs B
CAUHCTBE YYCOHOM M BOCIHUTATEIBHOM JICITCIHPHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPCHHEH TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY W IMPABOIOPSIKY, YEJTOBEKY TpyJa U CTapiieMy MOKOJEHUIO,
B3aMMHOI'0 YBa)XXCHUS, OCPEKHOr0 OTHOUICHUS K KYJIbTYPHOMY HacCJEAUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, MpUpPOJIE U
OKpYXKarollen cpene.



JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJDKHBI OTPaXKaTh TOTOBHOCTh M CITOCOOHOCTH O0YYArOIINXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JACATEILHOCTUA B MPOIIECCE peaiu3alliid OCHOBHBIX HAMpPaBICHUMN
BOCIIUTATEJIbHOU JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaskIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUH 00YUYaIOIIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYMUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C PA3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOLIECCE COBMECTHOIO BBIIOTHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIHLCKUX 3a7a4, YBaXXUTEIHHOTO
OTHONIIEHUS K MHEHHUIO ONMOHEHTOB IMpPHU OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJdy, YyBCTBA OTBETCTBEHHOCTHU IMEpE.
Ponunoil, ropmoctu 3a CBOW Kpal, cBOO PoauHy, CBOM S3BIK U KYyJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BUTHE OWOJIOTHMH, TMOHUMAHUS 3HA4YeHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 0OIIeCTBA;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUS:

OCO3HAHME JYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HApOa;



c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJAMUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaguuusaMu HapoioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUH;

MOHUMAHHUE IMOITMOHATBLHOTO BO3ICHCTBUSI JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnueckoro Bocnutanusi, GOpMHUPOBAHMUS KYJIbTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIAaroNmoJIyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a XKU3HU
(3mopoBOoe  TUTaHUE, COOJIOJICHWE TUTHEHWYECKUX TMPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Quznyeckas
aKTUBHOCTH), OEpEekKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (yHOTpeOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSs);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTbH K TPYly, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYAO0JII00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTU TEXHOJOIMYECKOM M COLMAJIBbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATh TaKyIO JEATebHOCTD;

HMHTEpPEC K pa3iMuHbIM cepamM MpodecCHOHaTbHOU JeATeNbHOCTU, YMEHUE
COBEpIIaTh OCO3HaHHBIM BBIOOp Oyaymiedl mnpodeccun ©  peaanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUHN BCEH KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAaHMS;



MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYIKOB UM OLIEHKM HUX BO3MOXKHBIX IOCIEACTBUI s
OKPYXKaroUIEn Cpeibl;

OCO3HAaHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJjeM M MyTed HuX
peleHns;

CIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MPU HU3YYCHHH OWOJIOTUU
3HAHMSI M YMEHUS IMpU PEIICHUH NpoOJieM, CBSA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOACHHE  NpPAaBWJI  MOBEAECHHS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DKOCHUCTEMAX, OXPaHY BHJIOB,
sKocUcTeM, Ouocdepsi);

AKTUBHOE  HEMPUSTUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpesie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE IKOJIOTHMUYECKUE
NOCJIEICTBUS NIPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIEHUS, YIKOJOTHUECKON KYJIbTYpHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMM B IO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B ITPAKTUYECKOM JIE€ATEIBHOCTH 3KOJOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJMKYJIbTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXK]y JIFOJbMH U MIO3HAHUS MUPA;

MOHUMaHUEe crnenudUKd OUOJIOTUM KaK HayKd, OCO3HaHUs €& pojiu B
(GbopMUPOBaHUN PAIMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEJCTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOIIeCTBa, B MMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpo0sIemM
COXPaHEHMS IPUPOTHOIO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTHM JJII COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHA MEAMIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh PECypCHble  MIPOOJIEMBI  Pa3BUTHS
4eJI0BeUeCTBa, MOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX IKOJIOTUYECKUX MPOOIeM U
oOecrieyeHus1  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUM B LEIsIX
MOBBIIICHUS OO0IIel  KyJbTYpbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak



COCTaBHOW 4acTH (DYHKIIMOHAJIILHOM IpaMOTHOCTU oOydarouiuxcs, (GhopmMupyeMoi
IpU U3y4eHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh [OJy4YaeMble 3HAHMS JJIs aHaiau3a u
OOBSICHEHHSI SIBICHUI OKPYXKAIOIIETO MUpPA M MPOUCXOISAINX B HEM HM3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS HAa OCHOBE Hay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 IOJIyYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npodyieM B pealibHBIX )KU3HEHHBIX CUTYAIMAX;

OCO3HAaHUE LIEHHOCTH HAyYHOW AEATEIbHOCTU, FOTOBHOCTb OCYLIECTBISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHWIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBUHM C KUZHEHHBIMU [TOTPEOHOCTAMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHHS y4eOHOro mpenmera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPaXKAIOIINe
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHEeIU(PUKY METOJIOB IO3HAHUA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCCIIEIOBAaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIHEPUMEHT U  JAPYrux),
yHUBEpCAIbHbIE YyueOHBbIE JEUCTBUS (MMO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,

PETYJISATUBHEIC), oOecrieunBaroIye (dbopmHpoBaHUe (GYHKIIMOHATIBHOM
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaroluXxcsi, CIOCOOHOCTh
O0yJarOIIIXCsI HCIIOJIB30BaTh OCBOEHHBIE MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHYCCKHE 3HAHWS W  YHUBEpPCaJdbHbIC Yy4YeOHBIC JCHCTBUS B
MO3HABATEJIILHOU U COLIMAIIbHOM MPAKTHUKE.

MeTanpeIMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETro
o0pa3oBaHus JOJIKHBI OTPaXXaTh:

OBaanenune YHHBeEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYEeCKHe TeCTBHS:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHWHM 3HAHWA TPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanu3a, cuHTE3a, CPAaBHEHHMS, KIIacCU(BUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICTT



OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH OHATUSIMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM UX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTATHI JEATENILHOCTH C TOCTABJICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATUA ISl OOBSICHEHUS (DAKTOB U SIBICHUUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W NIPOTUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOBI U 3aKIIOUCHMUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE ~ CpeAcTBa s IPEJICTaBJICHMS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4Ya€MbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEUMH  Pa3HOIO0  pOJAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIAaH pELICHHs MPOOJEMBbl C YYETOM aHAIU3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJHATH pabOTy B  YCJIOBMSIX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IIPO0OJIEM.

2) 06a30BbIe HCCIEeA0BATEIbCKHE IeCTBUS:

BJIAJETh HABBIKAMH y4E€OHO-HCCIIEOBATEIBCKON U MPOEKTHOM JESITENIbHOCTH,
HAaBBIKAMHM  paspelieHusi mpooOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1ay, IPUMEHEHUIO
pa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh PA3JMYHbIE BUbl JEITEIBHOCTU IO IOJIYYEHUIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPHUMEHEHHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUEOHBIX U COUAIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAyYHBIA TUI MBIILJIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYaLHSIX;

BBIIBISITE [IPUYMHHO-CJICJACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeUIeHMs, HaXOAWTh apryMEHThI Ul J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh INIOJYYEHHBbIE B XOJE PpEIICHHUsS 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsAM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYUIECTBJISATh LIE€JIECHANIPABICHHBIA MOUCK NEPEHOCa CPEJACTB U CHOCOOOB
JeMCTBUS B MPO(PECCHOHANBHYIO CPELLY;

YMETh INEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M MIPAKTHUYECKYIO 00jacTu
KU3HEAEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUrMHAJIbHbBIE MOAXOJbl M pELICHUS,
CTaBUTb IPOOJIEMBI U 3a/1a4H, T0ITyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX UCTOYHUKAX MHPOpPMAIMH (TEKCTe y4eOHOro
nocoOus, HAy4YHO-IOMYJISIPHOM JsuTeparype, OHOJOTMYECKUX CIIOBapsX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B WHTepHeTe), aHaIM3UpOBaTh
UHGOPMAIIMIO PA3TNYHBIX BUOB U (POPM IpeCTaBICHUs, KpUTHUECKH OLIEHUBATH
€€ JT0OCTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3alpOChl U IPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U
otbope Ouonorndeckor MHMOpMaI, HEOOXOAUMOM 7l BHITIOJHEHUS YYEOHBIX
3aj1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTHBHOI'O MCIIOJIB30BaHUs Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  IpPEACTaBICHUS
ounonornyeckor uHpopmauu (cxeMbl, rpaduky, IUarpaMmsbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyuyHBIM $A3BIK B KadecTBe CpeAcTBa Ipu padoTe ¢
Ouonornueckoil uH(popMauuen: TNPUMEHATh XUMHUYECKHE, (QU3NYECKHE U
MaTeMaTUYECKUe 3HaKU W CUMBOJBL, (HOpMyJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HaIJIsIHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMS U 3alIUTBl  MHPOpMALUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH 1€l CTBUSIMM:

1) obueHue:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JIMAJIOTe WM JUCKYCCHM IO CYLIECTBY OOCYyKIaeMol TeMmbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHMS OTHOCHUTEIBHO BBIIIOJHEHUS MpeiaracMon
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTb MO3UIMI JIPYTrUX YYaCTHUKOB
JMaJiora WIA JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOLICHHsS, MOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH EPETOBOPHI;



BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUSI U B3aUMOJCUCTBUS, TOHUMATh
HaMEpPEHHUS IPYTHX JIIOJEH, NPOSABISITh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyITupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3pPEHHUSI C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSITeJIbHOCTh:

MOHUMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHJIUBUIYATBHOU
pabOTHI IIPU pEIICHUHU OMOJIOTHYECKON MPOoOJieMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS TPU PEIICHUH YISOHOM 3a/1au;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO UjeHa KOJIJIEKTUBRA;

NpPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JIEUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JCHUCTBHH,
pacmpenensaTh pojid ¢ Y4€TOM MHEHHMH YYacTHUKOB, OOCYXJaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOErO BKJAJa M KaXJOr0 y4YacCTHUKA KOMAaH]IbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHMBATHL WAECU C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMHU A€iCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OMOJOTUYECKHWE 3HAHUS Ui BBISBICHHS MPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUSX;

BEIOWpAaTh HAa OCHOBE OHMOJOTUYECKWX 3HAHWUW IIEJIEBHIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYNKAax MO OTHOLIEHHUIO K JKMBOH MPHUPOJE,
CBOEMY 3/I0POBBIO U 3[J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJTbHO OCYIIECTBIISITh MO3HABATEIbHYIO JIESITEIbHOCTh, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJlauyu B 00pa30BaTEIbHON
JEATeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh [UIAH PEHIEHUs NpoOJeMbl C  y4ETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEANOUYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsM;

pacuupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIAULUU B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHONM  pe(JeKcuH KaK  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh MPUEMBI PeIIEKCUM AJIsi OLUEHKU CUTyalluH, BbIOOpa
BEPHOI'O PELICHHUS;

yMETh OLEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUA MO HX
CHU)KEHMUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTUX @PU aHalIu3€ pe3yJbTaToB
NEATEIbHOCTH;

3) npuHsTHE cedsI M IPyrux:

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTAaTKH M JOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTUX @pPU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONINOKU;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YETOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl OcBOeHUs nporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue A yuedHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHUIO, MHTEPIPETALIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI IE€ATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4YEOHBIX CUTyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MIPEACTABICHBI IO FoJjaM 00yUEHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHUs ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOeKHBIX y4EHBIX-OMOJOrOB B pa3BUTHE OHOJOTHUU, (PYHKIHUOHAIHHON
IPaMOTHOCTH Y€JIOBEKa Il pEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBaTh COJEpKaHUE OUOJOTMYECKUX TEPMUHOB M IMOHSATHUM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (OOMEH BELIECTB U IPEeBpaIlCHHE
SHEPIHM), TOMEOCTa3 (CaMOpEryJisilius), YPOBHEBAasI OPraHU3ALMS KUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKLHKA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE H3yaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAs, LEHTpaJbHas JIOTMa MOJIEKYJSIpHOM Ouosoruu), 3akoHsl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) u ydenus (0 LEHTpax MHOTO0OOpa3us u
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. M. BaBuioBa), onpeaensTh IrpaHULlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOICHNE U
ONHMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIIBWKEHUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEAyEMbIMU BEJIMYMHAMU, OOBSCHEHUE IMOIYUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHI, TEOpPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIIECTB M MPEBPAIICHHS SHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OILUIOJOTBOPEHMS, PA3MHOXKCHHUS, HWHIUBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHSATh IOJyYEHHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB M SIBJICHUM, IUJI NPUHATHS NMPAKTUYECKUX PELICHUW B MOBCEAHEBHOU
KHU3HU C IeNpl0 obOecredeHuss 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIKX JI0/IeH, COOII0IEHUSI HOPM IPaMOTHOIO MOBEJCHUS B OKPY Karolei
IPUPOJIHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHA UL PalMOHAJIBHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
JUTHOPUIHOE CKpEIMBAaHUE, CLEIUIEHHOE HAacJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUs JUIsl NpeICcKa3aHus HaclelOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpPHbIE M MpakTUYecKHe padoThl, COOII0ATh
npaBuiIa mpy paboTe ¢ yueOHbIM U Ja00PATOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPHPETUPOBATH HH(OpPMALINIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYK0 IICEBJOHAyYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
MaTepHalibl), 3TUYECKHE acCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;



YyMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIC M YCTHBIE COOOIICHUS,
0000mas 6muosorHuecKyr0 HHGOPMAIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHS ydeOHOro mpeametra «buosnorus» ¢ 11
KJlacce TOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUA O MECTE U POJU OMOJIOTHU B CHCTEME HAYYHOTO
3HaHMS €CTECTBCHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTWHBI MHpPAa W HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OWONOTUM, (YHKIUOHATHHOM
IPaMOTHOCTH Y€JI0BEKa ISl pEHICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OWOJIOTMYECKUX TEPMHUHOB W TIOHSATHI:
BUJI, TIOMYJISAINS, TeHOMOHI, IBOJIONHS, ABUKYIINE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHE (AKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTbl, LENU MUTaAHUsi,
HKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHHE H3jaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OHBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpsimieBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiICHUN U
nyteii oo A. H. CeseprioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTIPEIENSITh TPAHUIBI X TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHHUE BJIaJIETh METOJIaMH HAYYHOTO IMO3HAHMS B OMOJIOTUH: HAOIIOICHHE U
OTMCAHWE KUBBIX CHUCTEM, TPOIECCOB W SBJICHUH, OpPTraHU3aIUsl M MPOBEICHUE
OMOJIOTUYECKOTO  OKCHEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy MCCIIeyeMbIMH BEJIIMYMHAMHU, OOBSCHEHUE MOJTYUYEHHBIX
pE3yNbTaTOB, UCIOJIB30BAaHHBIX HAYUYHBIX MOHITHH, TEOpPUA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIGI HA OCHOBAHUH TOJTYYEHHBIX PE3YyJIbTATOB;

yMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJEACTBEHHOM
W3MEHYUBOCTU, €CTECTBEHHOIO OTOOpa, BHA000pAa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JECUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHMW3MBI, TEpEeHOCa
BEIIECTB W TIOTOKA JHEPTUH B DKOCHCTEMax, AHTPONOTEHHBIX HW3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHHE MPUMCHSATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHsI OMOJOTHYECKHUX
IIPOLIECCOB M SIBJICHUM, [UI1 NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KHU3HU C 1eJplo obOecriedeHuss 0e30acHOCTH CBOETO 3/J0POBbS U 3JI0pOBbS
OKPY KaIOIUX JI0JeH, COOMI0/IEHUS HOPM IPaMOTHOT'O TIOBEICHHSI B OKpPY Karolen



NPUPOIHON cpelle, MOHMMAaHHE HEOOXOJIUMOCTH WCIOIb30BAHUS JIOCTHIKCHHIA
COBPEMEHHOW OMOJIOTHY JIJISl PAIlHOHAIBHOTO MTPUPOIOTIONIE30BAHMS,

YMEHHUE pelaTh dJIEMEHTAapHbIE OMOJIOrMYEecKHe 3a7ad, COCTABIATH CXEMbI
NIePEHOCA BEIECTB M SHEPTHU B IKOCUCTEMAX (LI MUTAHHUS);

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTUYeCKHe padoThl, COOII0IATh
npaBuiIa pu padote ¢ y4eOHbIM 1 J1a00paTOPHBIM 000PYAOBaHUEM;

YMECHHE KPUTHYECKH OLEHUBATh M HHTEPIPETUPOBATH HH(DOPMAIIUIO
OMOJIOTUYECKOTO COJICpIKAHUS, BKIIOYAMONIYI0 IICEBJOHAYYHBbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHHUKOB (CpEACTBAa MaccOBOW MH(POPMAILINU, HAYIHO-TIOMYJISIPHBIE
MaTepualibl),  pacCMaTpWBaTh  TNIOOAIBHBIC  JKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001128 6MOIOTHYECKYI0 HH(POPMAIIMIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnue pa3jaejioB 1 TeM nudpoBbie
Ne n/m P Konrpoabusie IlpakTuueckue (mucpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
bu6mmorexa [JOK
buosorus kax Hayka 2 0.5 https://m.edso0.ru/7f41c292
JKuBble CHCTEMBI M UX OPraHU3AIIHS 1 bubmmorexa TIOK
p H https://m.edsoo.ru/7f41c292
XHUMHUUYECKUH COCTaB U CTPOEHHUE KIETKHA 8 1 bubmmorexa [JOK
p https://m.edsoo.ru/7f41¢c292
>KI/13H€ CATCIILHOCTD KJIICTKHN 6 BI/I6J'II/IOTCK8. HOK
A https://m.edsoo.ru/7f41c292
PazMHokeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
HacnencTBeHHOCTH M N3MEHUYHNBOCTH 8 15 bu6mmoreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
Cenexmust opraHu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4


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

11 KITACC

HaumeHoBaHuMe pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJIOIMOHHAS OMOJIOTHS

BO3HI/IKHOBCHI/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

IIpakTn4yeckue
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
KosmmyecTBo yacos DJIEeKTPOHHBIE
Ne HMara undgposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero H3y4yeHusi oOpa3zoBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
Bbu6morexa [JOK
buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOU HPHUPOJIBI.
[IpakTnueckas pabora Ne 1
«HMcnonb30BaHuE pa3IMUHbIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTUYECKHX 0OBEKTOBY
buonoruueckue cuctemsl, IPOLIECCHI 1 bubnmnoreka [JOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XUMUYECKU cocTaB KIIeTKH. Bona u 1 bu6mmoreka [JOK
MHHEPAIBHBIC COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE
Karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «3yuenue 1 05 bubnnorexa [JOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha TpUMEpe aMIIIa3hI
WJTU KaTajasbl)»
VYrinesoasl. JIunuael 1 Bubmuorexa HOK

https://m.edso0.ru/863e6870



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

bu6mmorekxa [JOK

8 Hywentiosbie nenorel. AT® https://m.edsoo.ru/863e6d5¢c
9 HcTopust 1 METOABI U3yUEHUS bu6nuoreka [IOK
kietku. Kiierounas teopus https://m.eds00.ru/863e6e88
10 KrneTka kak nenoctHas xKuBas
cucrema
CtpoeHue 3yKapuOTHIECKOM KIETKH.
JlaGopaTopnas pabota Ne 2
«M3ydeHne cTpoeHUs KIETOK bubnnorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 0] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpEnapaTax u ux
OITHCaHUE
bubmuoreka [JOK
12 OOMeH BelecTB Wi METa00IU3M httos://m.edsoo.ru/863766¢
bu6mmoreka [JOK
13 doroctes. Xemociires https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 DHepreTiicckuii 0bmen https://m.edsoo0.ru/863e7aae
JKus3HeHHBIN IUKI KIeTKU. [lemeHue
KIIeTKU. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGnronenue muTto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 buocuures Oenka. Peakmusa bu6nmnorexa [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nmnoreka [JOK
17 Tpancisiuus — buocuires beka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK


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

BUPYCHI

https://m.edso0.ru/863e7540
bu6mmorexa [JOK

19 @opMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
bu6mmorexa [JOK

20 Melii

enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE TOJIOBBIX
kJ1eToK. OII0J0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubmmorexa [JOK
«M3ydenne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTIpenapaTax»
99 NHnuBuyanbHOE pa3BUTHE Bbubmmorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'enetnka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACEAOBaHUS
24 MIPU3HAKOB. MOHOTHOpUIHOE bubmorexa HOK
p ’ pHA https://m.eds00.ru/863e8878
CKpeIMBaHUE
ATHOPUIHOE CKpEIIUBAaHUE. 3aKOH
25 JjeSaBI/II()JI/IMOFO H;Z:J'II: OBaHU bubmmorera [TOK
g https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenjeHHoe HaclieJOBaHUE
npu3HakoB. JlaboparopHas padota
26 Ne 5 «M3yuenue pe3ynbratoB 05 bubnnorexa [JOK
MOHOTUOPHUIHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIlMBaHus y Ap030(UIbl Ha
TOTOBBIX MUKpPOIIpErapaTax»»
27 I'enetnka nmona. HaciegoBaHue bu6mmoreka [JOK


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

IMPHU3HAKOB, COCIUVICHHLBIX C ITOJIOM

NsmenunBocth. Henacnencrsenuas
M3MEHYHMBOCTh. JlabopaTopHas

https://m.edso00.ru/863e8c60

pabota Ne 6. U3yuenue bubnnorexa HOK
28 - 1 0.5
MOAU(PUKAIIMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psia U
BAPUALIMOHHOM KPUBON»
HacnencrBenHas ”3MEHYHBOCTb.
29 JlaGopaTopnas pa6ota Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanui y 1po3oduiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpernapaTax»
bu6mmorexa [JOK
30 Peneriica uesonexa 1 https://m.eds00.ru/863e8d78
PesepBHblit ypok. O60011eHNE TT0
31 Teme «HaciencTBeHHOCTD U 1
M3MEHYMBOCTH OPTAHU3MOBY»
bu6mmoreka [JOK
32 Cenekuuns kax HayKka i Ipouece 1 https://m.edso00.ru/863e9214
33 MeToapl U JOCTHKEHHUS CEASKIIUNHI 1 bubnuorexa [JOK
pacTeHUN U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubmmnorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME


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

11 KITACC

MaKpO3BOJIIOIHNHN

KoJsimyecTBo yacoB DJIEeKTPOHHBIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue H3y4yeHusi oOpasoBaTesibHbIE
padoThbI padoThbI

pecypchbl

DBOJIOLUS U METO/IBI €€ U3YUYEeHHUSI 1 bubmmorexa LIOK
https://m.edso0.ru/863ea20e

Wcropus pa3BuTHs npeacTaBIeHUR 1 bubmumorexa [IOK

00 DBOIIOLINH https://m.eds00.ru/863e9570
Bbu6nmnorexa [JOK

MitipooBosmiowts ! https://m.edsoo0.ru/863e9cle

[Tomynsmus kak 2JIeMEeHTapHAS

€MHULIA BUJA U SBOJIIOIIH.

JlabopaTtopnas pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6

«CpaBHeHUE BUIOB IO

MOP(}OIOTHYECKOMY KPUTEPUIO»

JIBroKymiye cuisl (3J1eMEHTapHbIE 1 bub6mmorexa [IOK

(akTOphI) IBOJIIOLIMU https://m.edso0.ru/863e9da4

. bubmuoreka [JOK

EctecTBenHsbIit 0T00p 1 ero GopMbl 1 https:/m.edsoo.ru/863e9ed0

PesynbTate! aBOIIOLMY:

MPUCIIOCOOIEHHOCTh OPraHU3MOB U

BuUs1000pazoBanue. JlabopartopHas 1 05 bubnuorexa [JOK

pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde

MPUCIIOCOOJIEHHOCTH OpraHu3Ma u eé

OTHOCHUTEJILHOTO XapaKTepay

Hanpasnenns u nytu 1 bubnnorexa [JOK

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

H€O6paTI/IMOCTB 9BOJIFOIINH

Hctopus xu3Hu Ha 3emiie 1 METOIbI

10 "
e€ U3yueHus
1 ['unoTe3bl NpoUCXOKAEHUS )KU3HU bubnuorexa [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3HM Ha 3eMiie 10 3paM U bubnuorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOTIOIUN
PACTUTENHHOTO U KUBOTHOTO MUpA.
[TpakTrueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«3ydyeHne nCKonmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUl U KUBOTHBIX B
KOJUTCKIIHSX)
14 CoBpeMeHHas cucrema bubnnorexa HOK
OpraHU4eCcKOro Mupa https://m.edsoo0.ru/863ea48e
Bbu6nmorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBroxytue cuibl (haKTophl) bubmmorexa [JOK
AHTPONOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNH
yeJioBeKa
18 UYenoBeyeckue packl U NPUPOIHBIE bubnnorexa HOK
aJlarTaly 4eI0BeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O6001IeHIE IO
19 TeMe «BO3HHUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKUE bu6mmoreka [JOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

AOluoTtndeckue (HakTophl.
JlabopaTopnas padota No 3.
«Mopdonornueckne 0COOCHHOCTH

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

N bubnuorexa [JOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bu6mmoreka [{OK
23 Buoriieciae paxtops https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomysituu. [IpakTudeckas pabora
24 Ne 2 «IToacuér moTHOCTH 0.5
TIOITYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTHYECKNE CHCTEMBI bu6mmoreka [IOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeJIN IKOCUCTEMBI.
27 DKOJIOTHYECKHE MUPAMUJIBI. bubmmorexa LIOK
_ https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykueccus
28 [IpupoiHbIe 5KOCUCTEMBI
29 AHTpPOIOTeHHbIE YKOCHUCTEMBI
30 Buocdepa — rnobanbHas bub6numorexa [IOK
JKOCcHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS bubnuorexa [JOK

ouocdepsl

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



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

32 YenoseuecTBo B Onocdepe 3eMiaun 1

33 CocymiecTBOBaHNE TTPUPOIBI U 1 bubmmorexa [JOK
YyeJIOBEUYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O00011I€HHE TEMBI

34 «Coo0111ecTBa U AKOJIOTHYCCKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME


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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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