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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpammbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY IS
OTpEJeNICHUs] MOAX0J0B K (OPMHPOBAHUIO COJEpKaHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBwiIM: KoHUenTyaimbHble mnojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH  1IEJIEH, CcoAepXaHusi, pe3yJIbTaTOB OOy4YeHUs W
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJOKEHUS 00 0OIMINX IEIX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmrero oopazosanus B Poccuiickoit denepaiinu, a TAaKKe MOJT0KEHUS O CIEIU(pUKE
Ouonoruu, e€ 3HAUEHUM B TIO3HAHUU SKUBOW TIPUPOABI U OOECreYeHUU
CYILLECTBOBAHMSI YeJIoBeYecKoro obuiectBa. CoriacHO Ha3BAHHBIM MOJIOKEHHUSIM,
OTIpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu Aa€T nMpeacTaBICHUE O LENAX, 00 o0IIel cTpareruu
oOyueHus1, BOCIUTAHUS U Pa3BUTHS 00yJaOIINXCsl CPeICTBAMU yIeOHOTO TIpeIMeTa
«buonorusy, onpenenser 00s13aTeNbHOE MPEIMETHOE CO/IEPKAHUE, €r0 CTPYKTYPY,
pacmpesieieHue Mo pasfelaM M TeMaM, PEeKOMEHIYeMYIO0 TOCIeI0BaTEIbHOCTh
U3Y4YeHUsS] Y4eOHOro MaTepHraia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3CH, JIOTUKH 00Opa3oBaTENIbHOTO IMPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOydJarommxcs.

B nporpamme 1o 6M0JI0THH TaKKe YUUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METApPEIMETHBIM H TIPEAMETHBIM pe3yJibTaTaM OOy4YeHUs B
(GhopMHUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TTO3HABATEIBHOM JICSITEIHHOCTH/YICOHBIX
JNEeUCTBUU  00ydaronIuxcsi 1O  OCBOCHHMIO  COJEpkKaHUA  OHOJOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peann30oBaH
MPUHIIUI TPEEMCTBEHHOCTH B HM3y4YCHMM OWOJIOTMM, OJlarojapsi 4eMy B HEH
MPOCMATPUBACTCS HAIMpPaBICHHOCTh HA pa3BUTHE 3HAHWH, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpPUEHTAIMNA JTMYHOCTHU, IKOJOTUIECKOTO MBIIUICHHSI, TPEICTABICHUNA O 3I0POBOM
oOpa3e XKM3HM U OEpEeKHBIM OTHOIIEHHWEM K OKPY’KaloIlled MNpUpPOIHOM cpene.
[ToaToMy Hapsay ¢ M3y4eHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HAHHUM O
CTPOEHUH >KMBBIX CUCTEM Pa3HOTO paHTa M CYINIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIECCOB B IMporpamMMe MO OHOJIOTUU YyJIETICHO BHHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHWUH B ITOBCEIHECBHOMW JKM3HU JJIS PEIICHUS NMPUKIAIHBIX 3a/1a4, B
TOM  4YHuCJle: TNPOPWIAKTUKA  HACJIEICTBEHHBIX  3a00J€BaHUN  YEJOBEKa,
METUKOTCHETHYECKOTO  KOHCYJbTHPOBAHHUS,  OOOCHOBAHHMS  DKOJIOTHYCCKH
11€7I€CO00Pa3HOTO TOBEICHUSI B OKPYKAIOIIEH TPUPOIHON Cpeie, aHAIN3a BIIUSHHUS
XO3UCTBEHHOW JIEATEILHOCTH 4YEJIOBEKAa HAa COCTOSHHE TIPUPOJHBIX U



VCKYCCTBEHHBIX DKOCUCTEM. Y CUJIEHUE BHUMAHUS K IPHUKJIAJIHON HANPABIEHHOCTH
y4eOHOro MpeaMeTa

«buonorusy» NpoAUKTOBAaHO HEOOXOIMMOCTHIO 00ECTICUeHHSI YCIOBHUM AJIs pEeLICHHS
OJIHOM M3 aKTyaJbHBIX 3a/1ay IIKOJIBHOTO OMOJIOTMYECKOT0 00pa30BaHUsl, KOTOPAs
npesnoaaraet (GopMUpOBaHHE Yy OO0YYAIOIIUXCS CIIOCOOHOCTH aAalTUPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeiHero 0011ero oopa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecreunBaetr (popmMupoBaHHEe y 00yJarONUXCS TPEICTABICHUNA O HAYYHOU
KapTUHE MUpa, paclupser W 0000IIaeT 3HaHUS O KUBOM mpuponae, e&
OTJINYMTENIBHBIX NPHU3HAKAX — YPOBHEBOM OpraHU3allid M DSBOJIIOLUHU, CO3HAET
yCIIOBUSI  JJIA: TIO3HAHUSL  3aKOHOB  KUBOM  MNPUPOABL,  (QopMUpOBaHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HAaBBIKOB 370pPOBOrO W 0O€30MacHOro o0pasa
YKW3HU, SKOJIOTMYECKOT0 MBIIUIEHUS, IEHHOCTHOTO OTHOILICHHUS K JKMBOU IPUPOJIE U
YEJIOBEKY.

bonbiioe 3HaueHre OMOJIOTU UMEET TaKKe JJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeAHero  oOlmero  o0pa3oBaHUs,  COLMAIU3ALUN
oOyuaromuxcs. M3yyenue Ouosioruu odecrneurnBaeT yciaoBusa Mg (OpMUPOBAHUS
UHTEJJICKTYyaJIbHBIX, KOMMYHMKAIIMOHHBIX X  HMH()OPMAIIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYyJIBTYpbl, COCOOCTBYET MHTErpaluyd OMOJIOTMUECKMX 3HAHUU C
IPECTaBICHUAMHU U3 APYTUX YUEOHBIX NPEIMETOB, B YaCTHOCTU, PU3UKU, XUMUU U
reorpa¢uu. Ha3BaHHBIE MOJOXKEHUS O NpPEIHA3HAYEHUH YYEOHOro NperMeTa
«buonorus» coctaBWIM OCHOBY [UIsl OIpENEICHHs] IOAXON0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEp>KaHMsI, MPEICTABIEHHOTO B MPOrpaMMme IO
OHOJIOTUH.

Otb60p conepkanust yueOHOTO mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C TMO3MIMI KyJIbTYpOCOOOPAa3HOro MOAXOAa, B COOTBETCTBHH C
KOTOpPBIM OOyYaroluecs: JOJKHbl OCBOUTH 3HAHUS U YMEHHUS, 3HAUMMBbIE JIS
dbopmupoBaHusi O00IIEH KyJbTYphI, OINpPEICAIONINE aJIeKBATHOE IIOBEJICHUE
YeJIoBeKa B OKPY’KAIOIIEeH MPUPOIHOM cpeje, BOCTpeOOBaHHBIC B IMOBCEIHEBHOM
KU3HU U TIPaKTUUeCcKou nesrenbHocTh. Ocoboe MecTo B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTBI COAEepKaHUsl, KOTOPbIE CIIy>KaT OCHOBOU JIJIs1 (POPMHUPOBAHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOrMUecKOro 0Opa3oBaHHUs.

CTpyKkTypupoBaHUE COAEpKaHUd Yy4yeOHOro Marepuaia B MpOrpaMme Io
OMOJIOTMHM OCYILECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aiu u
HBOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro nmpeamera «buonorusn
BBIJICJICHBI CIIEJIyIOUIUE COJiepKaTelibHble JIMHUK: «bronorusa kak Hayka. MeTo bl
HayyHOro mno3HaHus», «Knerka xak Ouosjormueckas cucrema», «OpraHusMm Kak



Oouonoruueckas cucrema», «CuctemMa W MHOroodpasue OpPraHu4ecKoro Mupay,
«OBOJIIOLIUS KUBOU MIPUPOJBI, « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTI.

Ilenp u3ydeHus yweOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBIAJICHME  OOYyYaIOIUMUCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHATbHOMN
OpraHM3allMd JKHUBBIX CHCTEM pa3HOrO paHra U MNpUOOPETEHHE YMEHH
WCITOJI30BaTh 3TU 3HAHMS JUISI TPAMOTHBIX JEHCTBUA B OTHOLUEHUH OOBEKTOB
YKUBOM IIPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydyeOHoro npenmera «buonorus» Ha 0a30BOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBI 3HAHUM O OHOJOTMYECKUX TEOPHSIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBuiax, CIy>KaluXx OCHOBON
s (popMHpOBaHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMSs, CTPOEHUU, MHOTO0Opa3Hu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliU, BBIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OHOJOTHU; (POPMUPOBAHUE y OOYYAIOMIMXCSA MO3HABATEIbHBIX,
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalu3a JaHHBIX O
MyTSAX Pa3BUTUSI B OMOJIOTMU HAYYHBIX B3IJISIIOB, UJEH M MOJXOJI0B K MU3YUYEHUIO
KUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alMH; CTAHOBJICHHE y OOYYalOIIUXCS
o0111el KyJIbTYphl, PYHKIIMOHAIBHOU TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA )KUBOM MPUPOJIbI HA OCHOBAHUU 3HAHUI U
OTbITA, MOJYUYECHHBIX MPU HW3YUYECHHH OHOJOTHH; (DOPMUPOBAHKUE Y OOYUAOUTUXCS
YMEHUN WJUTIOCTPUPOBATh 3HAYCHHE OWMOJIOTHYECKUX 3HAHMM B MPAKTUYECKON
JEATEIbHOCTH YeJIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUU W
arpoOMOTEXHOJIOTUI; BOCIHUTAHHE YOESKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS
YEJIOBEKOM JKMBOW MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEW,
COOJIIOJICHUSI dTUYECKUX HOPM TMPHU MPOBEACHUH OHOJOTUYECKUX HCCIIEIOBAHMIA,
OCO3HAHUE IIECHHOCTH OMOJIOTMYECKUX 3HAHUH JJIsl TOBBIIICHUS] YPOBHS
DKOJIOTUYECKON KYJIbTYphI, JJs (OPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;
MpUMEHEHUEe MPUOOPETEHHBIX 3HAHWW U YMEHHH B TMOBCEIHEBHOM >KM3HU [IJIS
OLICHKH IOCJEICTBUI CBOEH AEATENBHOCTH MO OTHOIIEHHIO K OKpYXalollel cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHME U COOJNIOJIeHHEe Mep NPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpeanero obmero oOpa3zoBanusi «buosorusi»y, m3ydaemas Ha
0a30BOM YpOBHE, SBJISIETCS O00s3aTEIBHBIM YYEOHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOH o0nacTh « EcTecTBeHHO-HAy4YHBIE TPEIMETHI.

Jlist mzydenust 6nosiorun Ha 6a30BOM YPOBHE CpPETHETO 00IIero oopa3oBaHus
otBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 yaca
(1 yac B Heneno).

COJAEPXAHUE OBYUYEHUA



10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduen, 3TUKOM, ICTETUKON U MPaBOM.
Pounb 6uonorun B popMuUpoBaHUN COBPEMEHHON HAYyYHON KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl MO3HAHMS KUBOM MPUPObI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAHNUE,
U3MepeHue, Kiaccuukaius, MOJEIUPOBAaHUE, CTAaTUCTHUECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabmue! u cxeMbl: « MeToIbI TO3HAHUS )KUBOW TPUPOJIBD).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktrueckass pabora Ne 1. «Mcmonb30BaHHE pa3IMYHBIX METOAOB IPHU
U3Y4YE€HUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. Y POBHU OpraHU3aIluu OMOCUCTEM:

MOJICKYJIAPHBIN, KJIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISIIIMOHHOBUIOBOM,
HKOCUCTEMHBIIN (OMOT€0EHOTHYECKU ), OMOCHEPHBIN.

JlemoncTpanum:

Tabnuipl U cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUM COCTAaB KJIETKH. XUMHYECKHUE 3JJIEMEHTBI: MaKpPOA3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bosa 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOALI M MUHEPAJIBbHBIX BeElIeCTB B KieTke. l[loamepskanue
OCMOTHYECKOI0 0OajiaHca.

benku. CoctaB u cTpoeHue OenKoB. AMUHOKUCIOTBI — MOHOMEphI OEIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpWUYHAsA, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonormueckue
GbyHKUIMUU OENKOB.

depmeHThI — Ouosornueckue Katanu3aropbl. CTpoeHue pepMeHTa: aKTUBHBIN
1neHTp, cyocrpatnHas cnemupuuHocth. Kodepmentsl. Burtamunbl. Otauums
(hepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOpPOB.



VYrneBoabl: MOHOCaxapu bl (TIIOK03a, pubo3a U 1e30KCuprd03a), Tucaxapuibl
(caxapo3a, JIakTo3a) U nojrcaxapuabl (Kpaxmai, IIMKOTeH, LEJUTI003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlunufier: TPUTJIULICPUIBI, dbochomumub, CTEpOUIBI.
I'unpodpunbHOTUAPOPOOHBIE CBOMcTBA. buonorndyeckne (QyHKIUM JIAIHJIOB.
CpaBHEHHE yTJIEBOJIOB, OCTTKOB U JIMIHJI0B KaK HCTOYHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JIHK wu PHK. Hykneormaer — wMoHOMEpSI
HYKJIenHOBBIX KUCTOT. Ctpoenue u pynknun JIHK. Crpoenue u pynknuu PHK.
Buast PHK. AT®: ctpoenrie u GpyHKIMH.

[{utonorus — Hayka o kietke. Kierounas Teopust — npumep B3auMOJEHCTBUS
uaen u (akToB B HAYYHOM MTO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenocTtHas >kuBast cucteMa. OOIIKe NPU3HAKY KIETOK: 3aMKHYyTast
HapyxHass MemOpana, mojekynbl JIHK kak reHernueckuid ammapar, cucTeMa
CUHTE3a OelnKa.

Tunel KIETOK: 3yKapUOTHYECKas M Mpokapuothyeckas. OcoOeHHOCTH
CTpOEHMsI NpoKapuoTHueckor kieTku. Kierounas crenHka Oakrtepuil. CTpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJWYUS PACTUTEIBHOW, >XUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIMKC, UX
¢ynkuuu. [Inazmatuueckas meMmOpana, e€ cBoiicTBa U pyHkuuu. LluTomnnazma u eé
opraHousibl. OnHomeMOpanHble opraHounabl kietku: JIIC, ammapatr [ombmxw,
nu30coMBbl.  [loJlyaBTOHOMHBIE OpPraHoOWAbl KIETKH: MHUTOXOHJAPHH, TIACTHIBI.
[TpoucxokneHne MUTOXOHIpUN © 1acTtun. Buasl mmactua. HememOpanubie
OpTraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynsatopHbiil HeHTp kieTku. CTpoeHue sapa: siaepHas 00010YKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IInelinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panximn, K. M. bap.

Junarpammel: «Pacnpenenenne XuMHUYECKUX SJIEMEHTOB B HEXKUBOW MTPUPOEY,
«PacnpeneneHrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuomnueckas TabnMIIa XUMHYECKUX JIIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «bruocunTtes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJTHK», «CTpoeHre MOJIEKYIIBI
ATDy», «CtpoeHue 3yKapuoOTUUECKOW KIETKW», «CTPOEHHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpOEHUE MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKn», « Y TIeBOAb, «JIMIuab.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyIOBaHHE Ui MPOBEICHUS
HAOJNIOICHUM, M3MEpPEHUH, SKCIEPUMEHTOB, MHKPOIMpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Jlabopatopnass pabora Ne 1. «lM3ydeHme KaTaqTuTHYECKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabora Ne 2. «l3ydeHue CTpOEHHsS KJIETOK PACTCHHIA,
KUBOTHBIX W OaKTEepUi O] MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax U ux
O CAHUE.

Tema 4. 7KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BelecTB, WK METa00JIU3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
TUCCUMWISIUA (PHEpPreTuueckuidi oOMeH) — JBE CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M JHEPrMM B TOHUMaHUU
MeTaboIu3Ma.

Tunel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpoPHbIid. Poibs ¢pepmeHToB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHOBas (a3pl ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPhekTUBHOCTH (HOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIS KU3HU
Ha 3emsie. Biausinue ycioBuil cpeibl Ha POTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTe3. XeMOCUHTEe3Upytolue OakTepun. 3HaAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMEH B KJeTKe. PaciiemnyieHue BeliecTB, BBIJICICHUE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIIETKE. JTallbl SHEPTeTHUECKOro oOMeHa. [ mukonus.
bpoxenue u ero Bunbl. KHUCIOpPOIHOE OKHCICHHE, WJIM KJIECTOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPGHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiuu wMarpuudoro cuHTe3a. ['eHetmueckas wundopmanus u JIHK.
Peanuzanusi renerndeckodt mHdopManuu B KieTke. ['eHeTHueckud KOJ U ero
cBoiicTBa. Tpanckpunus — marpuunbiii cuate3 PHK. Tpaucmsus — 6uocunres
oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHCIOT. Ponp pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie ¢popmbl xu3HU — BUpYChL. McTopus otkpsitusa Bupycos (. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI W JKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacTeHmid, >KUBOTHBIX ¥ YEIOBEKA, BbI3bIBAEMBIC
BUpycamu. Bupyc ummynozaedunuta yenoseka (BIY) — Bo3oyaurens CITN da.
OOpaTHast ~ TpaHCKpuNLHMs, peBepraza W  HHTerpasa. lIpodunakrtuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmuubr n cxembl: «Tumbl mutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oomen», «Xmnoporaact», «Dorocunres», «Ctpoenue JHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKE TeHay, «CuHTe3 0enkay, «I eHeTuIecKuii Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHBIM 1ukin Bupyca CIIN/a,
oaxTepuodaray, «Pemmmkarus JTHK.

OobopynoBanue: Moaenu-ammukanuu «Yasoenne JIHK u Tpanckpunuums»,
«buocunTes 6enkay, «CTpoeHHne KIETKN», Moelb cTpykTypsl JIHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

Kretounplii 1K, WIM XKU3HCHHBIA IWKI KiIeTku. MHTepdaza m MHTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HAOOp — KapHOTHIL.
JIMTTON THBIN u TrarJIOU THBIN XPOMOCOMHBIE Ha0OPBI. XpoMaTtuisl.
[{utonornuyeckue OCHOBBI PA3MHOXKEHUS W  WHIUBHUIYAJbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenne knetkun — mMuto3. Ctaauu muto3a. IIpouecchl, mpoucxondiiuye Ha
Pa3HBIX CTAAHUSIX MUTO3a. bHONOrn4YecKnii CMBICII MUTO3A.

[Iporpammupyemas rubenb KISTKH — aromnTo3.

DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe U MoJioBoe. Buabl 6ecnosioro
Pa3MHOXKEHUA: [JIEJICHHE HAJABOE, MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CIIOpo0Opa30BaHKE, BET€TATUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cragum meio3a. Ilponeccel, mpoucxoasuye Ha CTagusxX Menosa.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3HAYEHHE MEHO03a.

["ameTorenes — mporecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbIE ’K€€3bl: CEMEHHUKU U sSMYHUKUA. OOpa3oBaHHE M PA3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30uj, SUIEKJIeTKAa) — CIEPMATOT€HE3 U OBOTCHES3.
Oco0OeHHOCTH CTpOEHHUsl SIMIEKIETOK U crepMaTo3ouaoB. OIo10TBOpEHHE.
[TapTeHorenes.

WunuBuayanbHoe  pa3BuTHE (OHTOTEHE3). OMOpPHOHAIIBHOE  pa3BUTHE
(3MOpuorenes). Jrtanbl 3MOPUOHAIBHOTO PA3BUTHS y MO3BOHOYHBIX >KHMBOTHBIX:
npobiieHue, racTpyisiuus, opraHoreHes. IloctamOpuonanbHOe pasBuTHe. THIbBI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPSIMOE, HEmpsiMoe (JMYuHO4YHOe). Biushue
Cpelbpl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOACTBA.

Poct u pa3Butue pacteHuil. OHTOTeHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHH, CTaIMH PA3BUTHS.

JdeMoHCTpanuu:



Tabmumpt u  cxembl: «DOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xierku Oaktepuity, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpoMocombl», «Kiertounslid nukim», «Pemmukanus JHK», «Mutos»,
«Menosy», «lIpsmoe n HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKOIUTAKOLIIUX U
yelioBeKay, « OCHOBHBIC CTaJlM OHTOI'CHE3a.

O6opynoBaHue:  MHUKPOCKOII, MUKpornpenapaTtsl «CriepMaTo30U 1bl
MJICKOIIUTAIOLIETOY, «SUIEKIeTKa MIeKomuTaroueroy, «Kapnokunes B KjaeTkax
KOpEIIIKa JTyKa», MarHuTHasi MoJieNib-aniiukanus «Jlenenue kinetku», moaens JJHK,
MoJieIb MeTadazHOW XPOMOCOMBI.

JlaGopaTopHblie U NpakTUYecKue padoThbl:

JlaGoparopHas pabora Ne 3. «HaGmromeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabdora Ne 4. «l3ydeHue cTpoeHHsS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaumn renetuku. Mictopus pasButus reHeTukd. Posbs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHUM TE€HETUKH. BKian pocCHUiCKMX U 3apyOesKHBIX
V4€HBIX B pa3BUTHE TEHETUKU. MeToabl TeHETHKU (THOPHUAO0JOTHUUECKUN,
[IUTOTEHETUYECKUM, MOJEKYISIPHO-TeHeTH4YeCKui). (OCHOBHBIE T'€HETHYECKUE
MOHATHS. ['eHeTHYecKass CHMBOJIMKA, UCIIOJb3yEeMasl B CXEMAaX CKPEIMBAHUMN.

3aKOHOMEpPHOCTU HacleOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MoHorubpuiHoe ckpemmBaHue. 3akoH €AMHO-00pa3usi TUOPUIIOB TIEPBOTO
nokoJneHud. [IpaBuno 1oMUHUpPOBaHUS. 3aKOH paclleIUIeHUs TpU3HaKkoB. [ unoresa
YUCTOTHI raMmeT. [1osTHOe 1 HenmoTHOE TOMUHUPOBAHUE.

JurnOpuaHoe ckpenrBaHue. 3aKOH HE3aBUCUMOTO HACJIeI0BaHU S IPU3HAKOB.
[{uToreHeTuueckre OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHaIU3UPYIOIICe
ckpemrBanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIIMBAHMS ISl ONIPEACIICHUS
TeHOTHIa 0CO0u.

CuernnieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuemjieHHOMy
HaCJIEI0BaHNIO T'eHOB. Hapynienue cuerienys reHoB B pe3yabTaTe KpOCCHHIOBEpPA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. | eHeThYecKue KapThl.

['eneTnka mona. XpOMOCOMHOE OIPEIEIECHUE MOJIa. AYTOCOMBI U TOJIOBBIE
XpOoMOCOMBI. ['OMOraMeTHele W TeTeporameTHble oOpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUIBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOU(DUKAITMOHHONW U3MEHYMBOCTH. BapuallnoHHbBIN psii U BapuallMOHHAs KpUBasl.
Hopma peakuuum mnpusHaka. KolMueCTBEHHbIE M KAaYECTBEHHBIC MPU3HAKA U HX
HOopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHYHUBOCTH.



HacnencrtBenHas, WM TCHOTHUIIMYECKAs, H3MEHYMBOCTH. KomOMHaTHBHAas
W3MEHYHMBOCTh. Melo3 M TIOJIOBOM TIpoOIlecC — OCHOBa KOMOMHATHUBHOMU
W3MEHUYMBOCTU. MyTalnmoHHas U3MEHYMBOCTh. Kitaccudukarus MyTanuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUIMHBEI MyTaruii. MyTtareHHbie (haKTOpHI.
3aKOH TOMOJIOTHYECKUX PAOB B HacieacTBeHHo n3menunBocty H. Y. BaBunosa.

BresnepHast HACIEACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOAbl T€HETHKU
YeJIOBEKA: TCHEAIOTHYCCKUM, OJIM3HEIIOBBIA, IIUTOTCHETHUCCKUIM, OMOXHMUYCCKUM,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE ONpeIeICHUE FeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHME, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TIIP-ananu3a. HacineacTBeHHbIC 3a001€BaHMS YSIOBEKA: TCHHBIC 00JIC3HU, 00JIC3HI
C  HaCJEJCTBEHHOM  MPEApaclojoXEeHHOCThIO,  XPOMOCOMHBIE  OOJI€3HH.
ComaTtnueckue ¥ TeHepaTUBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HH, JUATHOCTUKU, MPO(PMIAKTUKU U JICUCHUS TeHETHUCCKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIBTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN
TCHETHUKH B IIPEOTBPAIICHUN 1 JICUCHUH TCHETUYECKUX 3a00JIeBaHUM YeIoOBeKa.

JlemoHcTpanum:

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

Tabauie! u cxeMbl: « MOHOTHOPUIHOE CKPEIIUBAHUE U €T0 [TUTOTCHETHYECKasI
OCHOBa», «3aKOH PaCHICIJICHUS U €T0 [IMTOT€HETUYECKAsi OCHOBAY, «3aKOH YHCTOTHI
rameT», «luruépuaHoe ckpenmuBanuey, «l{uTogoruuyeckue 0CHOBBI TUTHOPHHOTO
CKpeIIMBaHusD», «Meno3y», « B3auMoIeiCTBHE aIeIbHBIX T€HOBY, «I eHeTHYecKue
KapThl PAaCTCHUM, KUBOTHBIX U 4eJOoBeKa», «['eHeTuka moiiay, «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIUICHHOTO C TOJoM», «KapruoTumbl 4enmoBeka W KHUBOTHBIX,
«Bunpl n3menunBocTH», «MoauduKalMoHHas W3MEHYMBOCTHY, «HacnmemoBanwme
pesyc-akropay, «['eHeTHKa TPy KpoBU», « MyTallmoHHAsS K3MEHUUBOCTDY.

O6opynoBanue: MoJenu-anmMkanuu  «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Hemonmnoe nmomunupoBaHue», «JuruOpuanoe ckpemuBanue», <«llepexpéct
XPOMOCOM», MUKPOCKOII U1 MUKponpenapar «J[po3oduiia» (Hopma, Mmyrauuu Gopmbl
KpPBUIbEB M OKPACKU Tela), repoapuii «['opox moceBHO».

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopHas pabora Ne 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUHOTO CKPEIIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPETIapaTax.

JlabopaTtopHnas pabota Ne 6. «3yuenne Moau(UKAIMOHHONW W3MEHYHBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTamnuii y apo30(iibl Ha TOTOBBIX
MUKpOTIpenapaTaxy.



[Ipaktueckas pabora Ne 2. «CocraBieHne W aHAINU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IPOLECC. 3apOXKICHHUE CEJIEKIMU U JTOMECTHKALUs.
Yuenue H. 1. BaBuioBa o 1ieHTpax MpOUCX0XACHUS U MHOTOOOpa3usl KyJIbTyPHBIX
pacTeHuid. LIeHTpBI IpOMCX0XKIEHUS TOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IBI CeNleKIIMU. MaccoBbIi U MHAUBUAYAIBHBIN OTOOPHI B
CEJICKLIMU pPAacTeHUl M >KUBOTHBIX. OIlEHKAa 3KcTepbepa. biIu3kopoACTBEHHOE
CKpelinBaHue — HHOpuIuHr. Yucras nuHuA. CKpelMBaHUE YUCTBIX JIMHUH.
['erepo3uc, wnu rubpunHas cuia. HepoJCTBEHHOE CKpelnIMBaHWE — ayTOPUIMHI.
Otnanénnas rubpuauzanus 1 e€ ycrnexu. MIcKycCTBEHHBIM MyTareHes3 1 IOoJyYeHHUe
NOJIATLTIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosmorus Kak oTpacib Npou3BOACTBA. ['€HHas WH)KEeHepus. OTarbl
co3nanuss pexomOunHanTHOW JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHxeHepus. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE pa3MHOKEHHE PACTEHUH.
KiioHupoBaHue BBICOKONPONYKTHBHBIX CEIbCKOXO3SMCTBEHHBIX OPIraHU3MOB.

OkoJjilornyeckue W dtuyeckue  npobiembl. MO —  reHeTHMYecKH
MO (PULIPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /1. Kapneuenko, M. @. MIBaHOB.

Tabmuubr u cxeMbl: KapTa «LIeHTpBl MPOUCXOKACHHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «llopoasl JOMalIHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pactenuity, «OtnanéHHas rudpuauzanus», «Padboter akagemuka M. @. MIBaHoBay,
«Ilomumnounus», «OO0bEKTHI OHOTEXHONOTUNY», «KIETOUHbIE KYIBTYphl H
KJIOHUpOBaHHE», « KOHCTpyHpoOBaHUE U IEPEHOC TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKHU TI0JI0OB U KOPHETUIOAOB TUKUX (POPM U KYJTbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

Oxckypeusi «OCHOBHBIE METOJbI W JOCTHXKEHHUS CEJICKIMA PAacTeHH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIJIMYHOE XO3SIMCTBO, J1a00OpaToOpHIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. JBosroMOHHAsE OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUS SBOJIOLMOHHOW TEOPUH. OBOIIOLMOHHAS
Teopust U €€ MecTo B OMOJOTUU. BiMsHUE 3BONIONMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.



CBunerenbcTBa 3BoMOLMU. [laneoHTONIOrHYECKHe: TMOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHUJIOB B TMAJCOHTOJOTHYECKON JIETOMUCH, MepeXxoHble (OPMBbI.
buoreorpaduyeckue: cxoncTBo u paznuune GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iUuyus HSMOPHOHOB PAa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHbIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH y BCeX
OpPTraHH3MOB.

OpomonrionHas Teopus Y. JlapBuna. [Ipennochbiiku BO3HUKHOBEHUS
napBuHM3Ma. JIBIDKyIIME CHUIIBI 3BOJIONMM BUAOB 1O J[lapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OTPAHUYECHHOCTH PECypCOB, HEOIpeeiEHHAass U3MEHUYUBOCTb,
0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BosoIuHd (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomonust. [Tonynsius Kak equHULA BUJIA U 3BOJIIOLUY.

JBuxkyuie cuiibl ((hakTopbl) 3BOJIOLMU BUIOB B MIpupoje. MyTallMOHHBIHI
IpoIecC W KOMOWHATHUBHAS HM3MEHYMBOCTH. [lOMyJSIIMOHHBIE BOJHBI U JIped
reHoB. M3onauus u murpanus.

EcrtecTBeHHbIl 0TOOp — HampaBisoomuid (aktop sBomouuud. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0neHHOCTh OPraHM3MOB Kak pe3ysibTar 3Boiouuu. Ilpumepsl
IPUCIIOCOOIEHUN y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TAL[IH.

Bun wu  BumooGpazoBanue. Kpurtepuum Buma. OcHOBHbIE — (OpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  Dopmbl  3BOMIOLMM:  pUIIETHYECKas, JAUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxneHue oT Hecneuuaau3upoBaHHBIX NpenakoB. [Iporpeccupyromias
crienuanv3anusa. AIanTUBHAS panalysl.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. CeBepiios.

Tabnuibl u cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMJie», «3apobIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpeOBI  3a
cyliecTBOBaHMe», «EcTecTBeHHBIM 0TOOp», «MHOroobpasue COpTOB pacTECHUIY,
«MHuoroob6pasue opoJa JKUBOTHBIX), «Ilomynsmm, «MyTannonHas
U3MEHUYHUBOCTBY, «Apomopdo3b», «Manoamantanumy», «OOmas aereHepauus,
«/IBmxkymme cunel sBomounn», «Kapra-cxema Mapmpyra nyremectBus Y.
HapBuna», «bopnsba 3a cymiectBoBaHue», «lIpucrmocoOJIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BU000PA30BAHUE.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKPACKH,
Ha0Op IMJIOAOB M CeMsiH, KoJulekuus «lIpumepbl 3alIUTHBIX MPUCIOCOONICHUHN Yy



KUBOTHBIX», MOJeNh «OCHOBHBIE HAMPABICHUS SBOJIONUN», 00BEMHAS MOIEIH
«CTpoeHue roJIoOBHOrO0 MO3ra IO3BOHOYHBIX).

buoreorpaguyeckass kapra wmupa, KoJuiekius «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojaenp ammmkanus «llepekpéct
XPOMOCOMY, BIIaXKHBIE TIpernapathl «Pa3BuTre HACEKOMOTro», «Pa3BUTHE JATYIIKNY,
MUKpornpenapar «Jlpo3zoduna» (Hopma, MyTaluu GOpMbI KPBUTHEB U OKPACKH TENA).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Jlabopatopuas pabota Ne 1. «CpaBHeHHE BHUAOB MO MOPQHOIOTHIECKOMY
KPUTEPHUIO).

JlabopaTtopHas pabota Ne 2. «Onucanue mpucrnocoO0JICHHOCTH OpraHu3Ma u e¢
OTHOCHUTEJIBHOTO XapaKTEpay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emure.

JloHay4yHble TpPEACTABICHHUS O 3apOXKIACHUM >KW3HU. HayuHble THIOTE3bI
BO3HMKHOBEHHUSI >KM3HM Ha 3emje: abuoreHe3 M MaHCIEepMHUsS. XUMHUYECKas
HBOMIONMUSI. AOHOrE€HHBIM CHHTE3 OPraHWYECKHX BEIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPAKICHUE XUMUYECKON 3BOMOIMY. HavanbHble Tamnsl
ounonornyeckor spomonuu. ['mnoresa PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKH. [lepBble KIETKHM M HUX 3BOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYII dKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. [laneoszoiickas spa u e€ mepuoabl: KEeMOPUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3so30iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ Tmepuoabl: MNaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOITOTr€HOBBI.

XapakTepucTuKa KJINMaTa M TeoJIOTUHYECKHX mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOIO M YKMBOTHOTO Mupa. ApoMop(o3bl y pacTeHUd H
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHue 3BOJoUUA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBoJIIOIMS YelIOBeKa. AHTPOIIONOTHS KaK HayKa. Pa3BuTue npeacTaBieHud o
MPOUCXOXKJIEHUH YeNoBeKa. MeToapl u3ydyeHHus aHTpororeHe3a. CXOJCTBa H
pa3linuus YeI0BeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JIBrkymue cuibl (hakTopsl) aHTpornorenesa. HacneacTBeHHas N3SMEHUYUBOCTD
U €CTEeCTBEHHbIH OTOOp. OOIIEeCTBEeHHBIH 00pa3 MKU3HHU, U3TOTOBJICHUE OPYAMA
Tpy1a, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaAMU U BETBU SBOJIIOLIMM YEJIOBEKA: aBCTPATIONUTEKH, HeloBeK
yMenbld, YenmoBek npsMoxonsdmmi, YenoBek HeaHAepTalbCkui, UYenoBek
pa3yMHbIii. Haxongku uCKoOMaeMmblX OCTAaTKOB, BpeMs CYIIECTBOBaHHUSA, O00JACTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.



Yenoseueckue packl. OcHOBHblE  OOJNBIIME  pPachl:  €BPOMEOUIHAS
(eBpa3miickasi),  HErpo-aBCTpajouAHas  (9KBAaTOpHAJbHAs),  MOHIOJIOUIHAS
(a3maTcko-aMepHuKaHCcKasi).  UYepTbl  MPUCMOCOOJIEHHOCTH  TPEACTAaBUTENCH
YeJI0BEUYECKHUX PAC K YCIOBUSAM CyILECTBOBaHUs. EJMHCTBO 4eI0BEUYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpets: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmunpel u cxembl: «Bo3HukHOoBeHne CoJHEUHON cucteMbl», «PazButne
opranuyeckoro wmupa», «PactutenbHas kinetka», <«OKWBOTHas  KIEeTKay,
«[IpokapuoTtnueckast kieTka», «COBpeMEHHasi CHCTEMa OPraHU4YEeCKOro MHUpPay,
«CpaBHEHHE AHATOMHYECKHX YEPT CTPOCHHUS 4YEIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOT0 4eloBeKa», «/[peBHeimue moam», «JpeBHue moau», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkue pach».

O6opynoBanue:  Myisbku — «lIpoucxoxnenue — denoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAaHJEpTalblla, KPOMAaHbOHIA), CIENKA WIH
U300paKeHHs] KaMEHHBIX OpYIUl MEepBOOBITHOIO 4YeNOoBEKa (KaMHU-YOIIIEPH,
pyOmiia, ckpebsia), TEOXpPOHOJIOTMYECKass Tabnuia, KoJeKius «Dopmbl
COXPAaHHOCTH UCKOIMAEMBIX )KMBOTHBIX M PACTCHHID.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

[Ipaktrueckast padora Ne 1. «/3ydyeHHre UCKOMAEMbIX OCTATKOB PACTEHHUI U
KUBOTHBIX B KOJUIEKIIMSIX).

DKCKypcusi  «DBOJIIOLIMS  OpraHuyeckoro  mMupa Ha  3emie» (B
€CTECTBEHHOHAYYHBIN WM KPaeBEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/laud U pa3fenbl 3KOJOTHH. MeToIbl 3KOJIOTUYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHAS,
BHYTPHUOPTAaHU3MEHHASI.

Okonoruueckue Gaxropsl. Kinaccupukaius 3K0I0rH4ecKux PakTopoB:
abnoTtuyeckue, OWOTMYECKME W AaHTPONOreHHbIe. JlelCTBHE 3KOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (HakTopbl: CBET, TEMIIEpPATypa, BIAXKHOCTh. DOTONEPUOANU3M.
[Ipucnocobnenusi OopraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBL.

buotnueckue pakToprl. Bujasl OnoTHUecKX B3aUMOACHCTBUIN: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMOMO3 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIN3M (KBAPTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAJIN3M, HEHTpaIU3M.



3HaueHne OMOTHUYECKMX B3aWMOJECUCTBUN ISl CYIIECTBOBAaHHUS OPTaHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH mnomyssiqud. (OCHOBHBIE MOKa3aTesu
MNOMYJISIUNA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuKa 4YuCIEHHOCTH MOIMYJISLUN U €€ Perysuusl.

JlemoHcTpanum:

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

Tabmumpr u cxemsl: kapta «IIpupognsie 30HbI 3emun», «Cpeasl 0OUTaHUSA
opranu3zMoBy», «®Potonepuoausm», «llonymsauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTHU MOMYJISINK UHDY30pun-TyPenbkn», «[luieBbie nemnmy.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 3. «Mopdosornueckre 0COOEHHOCTU PacTeHUM U3
Pa3HBIX MECT OOMTAHUS.

JlaboparopHas pabota Ne 4. «BnusHue cBeta Ha pOCT U PA3BUTHE UYEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «[logcd€r mIOTHOCTH NOMYJISIUMNA pa3HBIX BUJIOB
pacTeHUn».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOIleHO3a: BUIOBAa,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-gomuHantel. CBsi3M B
ouoneHose.

Okosoruueckue cucteMsl (skocuctemsl). [lonsitue 00 »3KocucreMe U
ouoreorieHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTHUH B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHH d3KocucTeMbl. [IuieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid AKOCUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJOTHYECKHUE MHUPAMUJIBI:
NPOAYKIIUU, YHUCIEHHOCTH, Ouomacchl. CBOWCTBA HKOCHUCTEM: YCTOWYHMBOCT,
camoperynsauus, pazsutue. CyKieccus.

[TpuponiHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKocHUCTEeMa XBOMHOIO
WA ITUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpaszue kak ¢GakTop YCTOMUHMBOCTH OdKocucTeM. CoXpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Ouochepe. I'panuipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkuun. OcobeHHOCTH OuOChephl Kak
r1o0ambHONW JKOCHUCTEMBI. J[MHAMUYEecKoe paBHOBECHE W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTh! BemecTB U OMOT€OXUMHUYECKHE ITUKITBI JIEMEHTOB (YTJiepoa,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.



YenmoseuecTBO B Omochepe 3emim. AHTPOIIOTCHHBIE U3MEHEeHUS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHME MPUPOABI U yenoBedecTBa. CoxpaneHue 6uopasHoodpasus
KaK OCHOBa yCTOWYMBOCTU Ouocdepsl. OCHOBA PpAIMOHATIBLHOTO YIPABICHUS
IPUPOJIHBIMH PECYpPCaMH U UX HCIONb30BaHME. JlOCTHKEHHUS OMOJIOTHU B OXpaHa
IPUPOABIL.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuubl u cxembl: «llumessie nenu», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOuiecTBa», «llemu nuTaHus», «OKOJIOTMYECKas MNHPaMUJIAN,
«buocdepa u yenoBek», «IKoCUCTEMA MUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMA
XBOWHOTO  Jiecan, «buoneno3 Boaoéma», «ArpoueHos», «lIpumepnsie
AHTPOIOTECHHBIE BO3/ICUCTBYUS HA IPUPOAY», « BaKHEWIINEe NCTOYHNUKY 3arpsi3HEHUS
BO3/lyXa U I'PYHTOBBIX BOI», «llouBa — BaxHeimas cocrapistonas ouocdepsi,
«®DakTopel  nerpazauud  nouBy»,  «llapHukoBbeii  3pdekr»,  «DakTOpHI
PaIMOAaKTUBHOTO 3arpsi3HeHusi Ouocheps», «OOmas cTpykrypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

Oo6opyznoBanue: Mojenb-anmukanus «TunuyHsle OMOLEHO3b», repbapuit
«PactutenbHble cooOIIeCTBaY, KoJUeKInu «buonenosy, «Bpeaurenu BaxHEHITNX
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYP», T€pOapUu U KOJUIEKIIMHM PACTEHUN U )KUBOTHBIX,
pUHAIIEKAIINE K pa3HbIM SKOJIOTHYECKUM IpylaM oJIHOro Buaa, KpacHas kaura
Poccuiickoii  ®@enepanun, H300paXeHUS OXpPaHAEMbIX BHUIOB PACTEHHH H
YKUBOTHBIX.

[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TIPOTPAMMBLI 11O
BMOJIOI'NN HA BA30BOM YPOBHE CPEJIHEI'O OBLLIEI'O
OBPA30OBAHNIA

Cornmacho ®I'OC COOQO, ycraHaBiuBaroTCA TpeOOBaHUS K pe3yibTaTam
OCBOCHHS 00YYAIOITUMHUCS IIPOTrpaMM CpPETHEro O0IIero o0pa3oBaHUs:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpenmera «buomorusp»
BBIJIEJICHBI CIICAYIONIME COCTABJISIONINE: OCO3HAHHE O0YYalOUIMMUCS POCCUNCKOM
IpaKIaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOINpEAENEHUIO, HajJuuyhe MOTHUBAUMU K OO0y4eHHI0  OuoJIOTHH,
LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JMYHOCTH HA OCHOBE



KITFOUEBBIX I[EHHOCTEW M HUCTOPUYECKUX TPAJAUIMA Pa3BUTHUS OHUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTh OOYYaroOlIUXCs PYKOBOJCTBOBAThCA B CBOEH
JEATEIIbHOCTH I[IEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HaJIWMYME DKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUs NpeaMera «buonorus» aocTurarorcst B
CIUHCTBE YYEOHOM M BOCHHUTATEIBLHOM JACATEILHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMU  POCCUHCKHUMHU  COLIMOKYJIBTYPHBIMHU, HUCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSIMH, IMPUHIATBIMH B OOIIECTBE NpaBUJIaMU U
HOpPMaMU MOBEJEHHUS U CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMUSI, CAMOBOCTIMTAHUS
U CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEM TMO3WIUM JIMYHOCTH, IAaTPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY, YEJIIOBEKY TPyJAa U CTApPLIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OEPEKHOTO OTHOIICHHS K KYJbTYPHOMY HACJIEAUuI0 U
TpaauIlMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepauuu, mpupone u
OKPY’KAIOIIEH Cpee.

JIngyHOCTHBIC PE3yIbTAaThl OCBOSHUS yUeOHOTr0 IIpeaMeTa « Buosiorusy q0JKHbBI
OTpakaThb TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPCHHEH IIO3MUIIMEH JUYHOCTH, CHCTEMOH II€HHOCTHBIX
OpUEHTAIlUM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOr0 OOIIEeCTBa, pacIIUPEHUE KUZHECHHOTO
OMbITA U OMbBITA JIEATEIIBHOCTH B MPOIECCE pPealnu3alii OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIC B YACTH:

1) rpaskIaHCKOro BOCHUTAHHS: CHOPMUPOBAHHOCTh TPAKIAHCKOU IO3UIUH

00yyJaroIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEMN, YBAXKECHUE 3aKOHA
M TPaBOMOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW MJEATEIBHOCTH TMpU
CO37aHUM Y4YEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W TIO3HABATENIbHBIX 3ajad,
BBITIOJTHEHUU  OWOJIOTMYECKUX  JKCIIEPUMEHTOB; CIIOCOOHOCTH  OMNpPENEsiTh
COOCTBEHHYIO MO3HIINIO TIO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM >KM3HU M OOBSICHATH €€; YMEHHE YUYUTHIBAaTh B CBOMX
JNEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aUMOCHCTBHUS JIFOJIEH C pa3HbIMU
yOeXKIEHUAMH, KYJIbTYPHBIMH I[EHHOCTSIMH U  COIHMAJIBHBIM  TIOJIO)KCHHEM;
TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOI'O BBITIOJTHEHUS Y4YCOHBIX,
[03HABATEIIbHBIX M HCCIEAOBATEIIbCKUX 3a1a4, YBAXKUTEIBHOTO OTHOILICHUS K
MHEHHUIO ONMOHEHTOB MPU OOCYXKJIECHUHM CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COAEP>KaHUs; TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU AECSATEIBHOCTH;

2) NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh POCCUMCKOM TPaKIaHCKON UASHTUYHOCTH, TATPUOTU3MA,

YBOXKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTHU nepe PonunHoil, roproctu



3a CBOM KpaH, cBOXO PonnHy, CBOM SA3BIK M KyJbTypY, IPOLLIOE M HACTOSLIEE
MHOTOHAllMOHAJIBHOIO Haponaa Poccuu; NEHHOCTHOE OTHOLIEHUE K IPUPOAHOMY
HACIICAWIO U NaMATHUKAM IPUPOABI,

nocTwKeHussM  Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOIHUAX, TPYAE;
CIOCOOHOCTH OIICHMBATh BKJIAJ, POCCUMCKHUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
Ouonoruy, MOHUMAaHMS 3HAYEHHUS OHOJIOTUM B TO3HAHUU 3aKOHOB TPUPOJIBI, B
’KM3HU YEJIOBEKA U COBPEMEHHOT'0 OOIIECTBA; UAEHHas yOeKIEHHOCTh, TOTOBHOCTh
K CIIy’KEeHMIO U 3amure OTedecTsa,

OTBETCTBEHHOCTH 3a €ro Cylb0Y;

3) JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
OCO3HAHHME AYXOBHBIX IIEHHOCTEW POCCHUHCKOIro Hapojaa; chopMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO IMOBEIEHUS; CIOCOOHOCTh OIEHUBATH
CUTYyallMIO U IPUHUMATh OCO3HAHHBIE PEIICHMUS,

OPHUEHTHPYSCh Ha MOpaIbHO-HPABCTBEHHBIC HOPMBI W IICHHOCTH, OCO3HAHHE
JUYHOTO BKJIaJa B IIOCTPOEHHWE YCTOMYMBOrO OyIyIIEro; OTBETCTBEHHOE
OTHOIIICHWE K CBOUM POJWTEISM, CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHS IIEHHOCTEH CeMEeHHON JKM3HM B COOTBETCTBUM C TPAAUIIUSIMH HApOOB
Poccuu;
4) ICTETHYECKOT0 BOCITUTAHMS

ACTETUYECKOE OTHOIIICHUE K MHUPY, BKITIOUAsT ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIEHUH; TOHUMAaHNE
AYMOITMOHAIEHOTO BO3/ICHCTBHSI )KUBOU TTPUPOIBI U €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPAYKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) (¢pu3nyeckoro BocnuTaHusi, GopMUpPoOBaHUA KYJIbTYPbI

310POBbSI 1 SMOIHOHAIBLHOTO 0JIATOMOJTY M

MMOHMMAaHME U PeaM3alinsl 3JI0POBOTO M 0€301MacHOT0 00pa3a KU3HH (310POBOE
MUTaHuE, COOTIOICHIE TUTUCHUYECKHX TIPABIIT M1 HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATHM W OTAbIXa, peryispHas (u3MYecKas aKTUBHOCTh), OEpeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DHM3UYECKOMY H
MICUXWYECKOMY 3JI0POBBIO; TTOHUMAHHE IIEHHOCTH TPAaBUJ HHAWUBUIYAIBLHOTO M
KOJUICKTUBHOTO
0€30MacHOr0 TMOBEICHUS B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HM JIIOJICH;

OCO3HAHHE MOCTEACTBUN U HEMPUSITHS BPEIHBIX MMPUBBIYCK (YIOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypeHusi); 6)

TPYJA0BOI0 BOCIIMTAHUS:

TOTOBHOCTh K TPydy, OCO3HaHWE IIEHHOCTH MAacCTepCTBa, TPYAOTIO0HE;
FOTOBHOCTb K AKTUBHOW JEATEIBHOCTH TEXHOJOTHYECKOM M  COLMAIIBHOU
HaIIPaBJIICHHOCTH, CIIOCOOHOCTh MHHUITMMPOBATH, IJIAHUPOBATh M CAMOCTOSTEILHO



BBITIOJIHATh ~ TaKyl  JEATeTbHOCTh; HMHTEpEC K  pa3IudHbeiM  cdepam
npoecCUOHaNbHON JeATEeTbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeld mpodeccun u peann3oBBIBAaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUI0 U CaMO0Opa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;
7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:
HKOJIOTUYECKH 1€JIECO00pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CYyIIECTBOBAHUS; TMOBBIIIEHUE YPOBHS SKOJOTHYECKON
KyJIbTYphl: TPHOOPETCHHE OIbITa IJIAHUPOBAHMS TIOCTYIIKOB M OIICHKH WX
BO3MOXHBIX TOCJEACTBUN JUIsl OKPYXalolled Cpebl; OCO3HAHHE TJI00ATbHOTO
XapakKTepa KOJOTUUECKHUX MPOOJIEM U MyTeH UX
pEIIeHMS; CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble TPU HU3YYCHUU OHMOJIOTHHU
3HAHMST W YMEHUS TMPU PEIIEHUU TMpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TPaBUJI  TOBEACHUS B MIPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAHEHHWE pPABHOBECHUS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOCheEpbI);
aKTUBHOE HEMPUSITHUE ICUCTBUM, MPUHOCIINX BPE OKPYKAIOIICH MPUPOTHOM
cpene, yMEHHE MPOTHO3MPOBATH HEOIArONMPHUATHBIC YKOJOTHUYCCKUE IMOCIEICTBHS
NpEeANPUHUMAEMBbIX JIEUCTBUM M MPEeAOoTBpaIlllaTh UX; HAIWYUE PAa3BUTOTO
DKOJIOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYpPHI, OMbBITA JESITCIHHOCTH
OKOJIOTHYECKON  HANpaBJICHHOCTH, YMCHHS  PYKOBOJCTBOBAaThCI HMMH B
MO3HABATENIbHON, KOMMYHUKATHBHOM M COIIMAJIBHOW MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUICCKOHN JACSITEIBHOCTH YKOJIOTHIECKON HAIPaBIEHHOCTH;
8) neHHOCTH HAYYHOI0 NMO3HAHUS:
c(OpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTUKU, OCHOBAHHOTO HA JUAJIOTE
KYJbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TMOJUKYJIBTYPHOM MUDE;
COBEPIIIEHCTBOBAHUE SA3BIKOBOM M YUTATEIBCKOM KYJIBTYPhI KaK CPEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUSI MUPA; TIOHUMaHUE Crielu)UKu
OMOJIOTHN KaK HAyKH, OCO3HAHMS €€ poyik B POPMUPOBAHUH PAIIMOHATHLHOTO
HAYYHOTO MBIIIJIEHHUS, CO3JJaHUU IIEJIOCTHOTO TPEICTABIIEHUS 00 OKpY>KaroIIeM
MHUpPE KaK O eIUHCTBE IPUPOIBI, YSIIOBEKA M OOIIECTBA, B TIO3HAHUH TIPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu Ipo0JIeM COXpaHEHUSI IIPUPOTHOTO PAaBHOBECHS;
yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUIIN3AIIAHN
oOecIieuyeHnss HOBOTO YPOBHS Pa3BUTHsI MEIHUIIMHBI, CO3IaHHE ITEPCITEKTUBHBIX

OMOTEXHOJIOTHH, CHOCOOHBIX pellaTh pecypcHble NMPOOJIEeMbl Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTEeH BHIX0/1A U3 II100aJbHBIX AKOJIOTMYECKUX NpooOieM U
obecrnieueHus nepexoma K YCTONYUBOMY Pa3BUTHIO,

palMOHAIbHOMY MCIOJIb30BaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHJAPTOB >KU3HH; 3aMHTEPECOBAHHOCTD B MOJyUYEHUU OMOTOTHUECKUX



3HAHUU B LENSIX MOBBIIIEHUST  001IeH KYJBTYpPBI, €CTECTBEHHO-HAy4YHOU
I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIIMOHAJTIbHOM IPaMOTHOCTH
oOy4aroruxcsi, hopMupyeMoi Ipu H3y4eHUH OMOJIOTHH; TOHUMAHUE CYITHOCTH
METOJI0B IT03HAHUs, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
HCIIOJIB30BATh MOJIy4aeMble 3HAHUS JJIs aHAIU3a U OObACHEHHUS SIBJICHUI
OKPYKAIOIIEro MUpPa U NPOUCXOAAIINX B HEM U3MEHEHM, YMEHUE JENIaTh
00OCHOBaHHBIE 3aKTIOUYEHHUS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOUINXCS JAaHHBIX C
LEJIBIO MOIYYEHHSI IOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CAMOCTOSITENIBHO
UCI0JIb30BaTh OMOJOrNYECKHE 3HAHUS IS
pemieHuss npoOjieM B PEaNbHBIX YKU3HEHHBIX CUTyalUsX; OCO3HAHUE LIEHHOCTHU
HAy4YHOH AEATENBHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;
TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY IOJIYYEHHIO HOBBIX 3HaHUI 110 OMOJIOTUU B COOTBETCTBUHU C
KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbie pe3ynbTaThl OCBOEHHUsI ydeOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HauMMble Ui (OPMHUPOBAHHUS MHUPOBO33PEHHUS 0O0YYArOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIeHAYyYHBIC MOHITHS, OTPaXKAIOUINe
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M COeUu(UKy METOJOB TO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, sBJIEHUE, MpPOILIecC,
CHCTeMa, HAay4YHBIH (PaKT, MPUHIUI, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHKe, HAOII0ICHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTUX ), YHUBEPCAJIbHbIE
yueOHble JIeHcTBUSI (ITO3HABATENbHbIE, KOMMYHUKATHUBHBIE, PETYISTHUBHBIC),
oOecrieunBaronme GopMupoBaHue (GyHKIIMOHATBHON TPAMOTHOCTH U COIMATBLHOM
KOMIIETEHLIIMH  OOyYaroluxcsi, CIHOCOOHOCTh  OOYYaloOIMXCS  MCIHOJIb30BaTh
OCBOEHHBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MeTtanpeameTHbie pe3yiabTaThl OCBOCHHUS MPOTPAMMBI CPEIHEro OoOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBgilajieHHe YHHUBEPCAJBLHBIMU YUeOHBIMHU NMO3HABATEIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOSITENIbHO  (OpMyIHpOBaTP M aKTyalIM3UpOBaTh  Mpodiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE; MCIIOJB30BaTh IPU OCBOCHUM 3HAHUW TMPUEMBI
JOTHYECKOT0 MBbIIUIeHUsT (aHaiu3a, CHUHTE3a, CpaBHEHMs, KiacCU(UKALIUY,
0000IIIEeHNs), PaCKpbIBaTh CMBIC]T OWOJOTUYECKUX TOHATUNA (BBIACIATH UX



XapaKTEpHbIE PU3HAKHY, YCTAHABIMBATH CBSA3H C APYTUMU ITOHSATUSAMH ); ONIPEAEIATD
(€U JAEATEIBHOCTH, 3a/1aBas [1apaMeTPbl U KPUTEPUU UX
JOCTUKEHHUSI, COOTHOCUTB PE3YJIbTAThl JAESATEIBHOCTU C IOCTABJICHHBIMU LIEISIMU;
UCIIOJIb30BaTh OMOJIOrMUECKHUE MOHITHS JUI1 00bACHEHUS (DAKTOB U SIBICHUN
YKUBOU MPUPOIbL; CTPOUTH JIOTUUECKUE PACCYKIECHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE,
110 QHAJOTUM), BBISBIATH 3aKOHOMEPHOCTH M IMPOTUBOPEYHS B paCCMATPUBAEMBIX
SBJICHUSX, (OPMYJIMPOBATh BBIBOJBI U 3AKIIOUYEHUS; INPUMEHATh CXEMHO-
MOJEIBHBIE CPENCTBA IS MPEICTABICHUS CYIIECTBEHHBIX CBA3€H U OTHOILIECHUN B
U3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKXKe IPOTUBOPEUYMH Ppa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHbIX HHPOPMAITMOHHBIX HCTOUYHUKAX;
pa3padaThIBaTh IUIaH PEIICHHSI POOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS
MAaTepUAIBHBIX W  HEMATEPUAIBHBIX PECYpCOB; BHOCHTH KOPPEKTHBBI B
NEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YILTATOB
LEIsM, OLEHHUBATh PHUCKH TOCIEICTBUM JESATEIBbHOCTH; KOOPAWHUPOBATH U
BBITNIOJIHATH paObOTy B YCIIOBUSX PealbHOI0, BUPTYAIbHOIO
U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBAaTh KPEATUBHOE MBIILIICHUE
IPU PELIEHUU KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE eHCTBUS:

BJIA/IETh HABBIKAMU YUEOHO-UCCIIEIOBATEIBCKON U MPOEKTHOM JESATEIBbHOCTH,
HaBBIKAMM  pa3pelieHusi 1npo0sieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIIEHOMY IIOUCKY METOJOB PEIICHU MPAKTUYECKUX 3a4a4, IPUMEHEHUIO
pa3IUYHBIX METOJOB MMO3HAHMS; HCIIOJIb30BATh PA3JIMYHbBIE BUbI IE€ATEIBHOCTH 110
MOJTyYEHHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETalH, TPEoOpa30BaHUIO U IPUMEHEHUIO
B Y4YEOHBIX CUTYyallMsIX, B TOM YHCJE MPU CO3JaHUU Y4YEOHBIX M COLIMAIbHBIX
OpOoeKTOB; (OPMUPOBATH HAYYHBIM THUI  MBIIUIEHUS, BIaJAE€Th HAy4HOM
TEPMUHOJIOTHEM,

KJIFOUEBBIMU TMOHATUAMHM U METOAAMH; CTaBUTh U (OPMYIMPOBATH COOCTBEHHbBIE
3a/1auyu B 00pa3oBaTeNbHON
NEeSATEIbHOCTH U KU3HEHHBIX CUTYaLIHUSIX; BBISBIIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U
W aKTyaJIu3UpOBaTh 3aJady, BBIABUIATh TMIOTE3y €€ pelIeHUs, HaXOAUTh
apryMeHThl JJi1 J0Ka3aTeIbCTBAa CBOMX YTBEPXKIACHUH, 3a/aBaTh MapaMeTpbl U
KPUTEPUHU pEUICHUS; aHAIU3UPOBATH IMOJYYEHHBIE B XOJI€ pELIEHUs 3aJauu
pe3ynbTaThl, KPUTHYECKH OLIEHUBAaTh HX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCJIOBHSX; aBaTh OLEHKY HOBBIM CUTYyalUsIM, OLICHHBAaTh
NpUOOPETEHHBIA OMBIT, OCYIIECTBIATH LEJICHANPABICHHBIA IOUCK TepeHoca
CPE/ICTB U CIIOCOOOB
JNeHCTBUSL B MPO(ECCHOHAIBHYIO Cpely; YMETb [EepEHOCUTh 3HaHHUsS B
MO3HABATEJNIbHYIO U IPAKTUYECKYIO 00J1aCTH



KU3HEIEATEIIbHOCTH; YMETh HMHTETPUPOBATH 3HAHWA M3 PA3HBIX MPEAMETHBIX
oOJacTeil; BbIIBUTaTh HOBBIE WJEH, MpEJiaraTh OPUTMHAIBHBIE MOIXObl U
pelieHus,

CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3NUYHBIX UCTOUYHUKAX MH(OpMaIMU (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JIUTEepaType, OWOJOTMYECKUX CJOBapsX W
CIPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MHTEpHETE), aHAIU3UPOBATH
WH(OPMAIUIO PA3IUYHBIX BUIOB U (OPM MpECTaBICHUS, KPUTUUECKU OLIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIMpoBaTh 3aPOCHl U MPUMEHATHh Pa3IMYHbIE METOABI MPHU TMOUCKE U
otOope Omosormueckoir nHMOpMAIUK, HEOOXOIUMOM JJIsi BBITIOJIHEHUS YIeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HCIOIL30BaHUS UHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA, COBEPLIEHCTBOBATH KYJBbTYPY AKTUBHOI'O MCIOJb30BaHUS Pa3IMYHBIX
IOUCKOBBIX ~ CHCTEM; CaMOCTOSTEIbHO  BBIOMpPATh ONTUMAJIBHYIO  (OpMy
NpeACTaBICHUs] Ouosornuecko uHpopMauu (Cxembl, rpadukd, TUarpaMMbl,
TaOJINLbI, PUCYHKHU U IPYTOE);

UCIIOJIb30BaTh HAay4HbIA SI3bIK B KauecTBE CpeacTBa npu padoTe ¢
Ouonornuecko uHGMOpMalLMENd: TPUMEHATh XHUMUYECKUE, (U3MUECKHEe U
MaTeMaTUYeCKUe 3HAKU U CHMBOJIbI, (OpMyJibl, abOpeBHATYpY, HOMEHKIATYpY,
UCIIOJIb30BaTh M NIPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpEACTBA
HarJISAHOCTH;

BIAJETh HaBbIKAMHM pPAcClO3HaBaHUSA H 3aIIUTHI
uHdopmaruu, THHOPMAIIMOHHON 6€30NaCHOCTH TUYHOCTH.

OBJiageHne YHUBEPCAJIbLHBIMUA KOMMYHHKATHBHBIMHY IeCTBUSIMU:

1) o0lleHHe: OCYIIECTBIATh KOMMYHHUKAIIUM BO BceX cdepax >KHU3HH,
aKTUBHO y4aCcTBOBATh B INAJIOTE WIIH JUCKYCCUU TI0 CYIIECTBY 00CYKIaEMOM TeMbI
(yMeHue 3aaBaTh BOMPOCHI, BHICKA3bIBATh CY>KJIEHUS OTHOCHTEIILHO BBITIOJHEHUS
npeayiaracMou 3a7aun, YIYUTHIBATh HHTEPECHI U COTJIACOBAHHOCTH MO3UITUHN APYTHX
YYaCTHUKOB JIMAJioTa WJIM JUCKYCCHH); Pacro3HaBaTh HEBEpOaJbHBIC CPENICTBA
OOIIeHNs, TOHUMATh 3HaYEHNE COIUATBLHBIX 3HAKOB, TPEAMIOCHUIOK BOSHUKHOBEHUS
KOH(DJIMKTHBIX CHUTYalluid, YyMETh CMST4aTh KOH(JIUKTHI U BECTHU MEPETOBOPHI;
BIAJCTh PA3IUYHBIMH CIIOCOOAMH OOIINCHHWS W B3aWMOICHCTBHUSA, ITOHUMATH
HaMEpEHUS JIPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKEHHUS; Pa3BEPHYTO U JJOTUIHO
u3JIaraTh CBOIO TOUKY 3PEHHUS C UCITOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.



2) COBMeCTHAsl  JeSITeJIbHOCTb: TIOHMMaTh HM  HCIOJb30BaTh
IpPEUMYIIECTBA KOMAHIHOM M HMHAMBHUIYaJbHOM pabOThl NpU  pELIeHUU
OMoNoruuecko mpoOjemMbl, OOOCHOBBIBATH HEOOXOAMMOCTH  MPUMEHEHUS
IpyNNoBbIX (OPM B3aUMOAEHCTBHS MpPU pPEIICHUU y4uyeOHOW 3anayu; BbIOMpATh
TEMAaTUKy U METOJIbl COBMECTHBIX IEUCTBUMN C YIETOM OOIINX
MHTEPECOB M BO3MOXKHOCTEH KaXXAOTO WICHAa KOJUIEKTHBA;, NMPUHUMATh IIETU
COBMECTHOI JAESTEIbHOCTH, OPraHU30BbIBATh U KOOPJAWHUPOBATH JEHCTBUS IO €€
JOCTHIKEHHUIO: COCTABIIATh IUIAH JIEWCTBUW, PACIPENEATh POJIA ¢ YYETOM MHEHUN
YYaCTHUKOB, 00CYXJIaThb PE3yJbTaThl COBMECTHOM pabOThI; OLICHUBATh KAa4e€CTBO
CBOETO BKJIaJIa M KAXKJIOTO YJaCTHUKA KOMaH bl B OOIIUI
pe3yJIbTaT 10 pa3paboTaHHBIM KPUTEPHUSIM; IPeIaraTb HOBbIE IPOEKTHI, OLICHUBATH

UJIeH C TIO3UINH HOBU3HBI,

OPUTUHAJIBHOCTH, TMPAKTUYECKOM 3HAUYUMOCTH, OCYIIECTBISTh TO3UTUBHOE

CTPaTErnyecKoe MOBEJCHUE B Pa3IMUHbIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTHUBHBIMH 1eHCTBUSIMU:

1) camoopranu3anusi: KCIOJIb30BaTh OMOJIOTHYSCKUE 3HAHUS JUIS BBISIBICHUS
npo0JieM U ux
pelieHusT B OKM3HEHHBIX W Y4YE€OHBIX CHUTyallusAX; BbIOMpaTh Ha OCHOBE
OMOIOTHYECKUX 3HAHUH IIeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JCUCTBUAX H
NOCTYIKaxX MO OTHOIICHHUIO K >KUBOM INPUPOJAE, CBOEMY 3J0POBbIO U 370POBbBIO
OKPY’KaIOIIIHUX; CAMOCTOSITEIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO NIE€ATEIHHOCTB,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh H (HOpPMYyIUpPOBaTH COOCTBEHHBIC 3aJaud B
00pa30BaTeNbHON JESATENBHOCTH W JKU3HEHHBIX CUTYalMsIX; CaMOCTOSITENIBHO
COCTaBJISITh IJIaH peUIeHUs MPOOJIeMbl C YYETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUI; 1aBaTh OLEHKY HOBBIM
CUTyaIlUsIM; PacIIUpsITh PAMKH y4eOHOrOo MpeAMEeTa Ha OCHOBE JIMYHBIX
OpeINoYTeHU; 1ejaTh OCO3HaHHBIM BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh
OTBETCTBEHHOCTH 32
pEIIeHHe; OlEHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (DOPMUPOBAHUIO U
NPOSIBIICHUIO IIUPOKOW OSPYIUIIMU B Pa3HBIX OO0JIACTAX 3HAHWUN, TOCTOSTHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHB. 2) CAMOKOHTPOJIb:

JABaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIIBHOCTb,
OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSIM; BIAIETh HABBIKAMU ITO3HABATEILHON
pediexkcun Kak OCO3HAHUS COBEPILIAEMbIX AEHCTBUN U MBICIUTENbHBIX MPOILIECCOB,
UX Pe3yJbTaTOB M OCHOBaHMi, MCHOJB30BaTh MPUEMBI pPeQIEKCHUM Il OLICHKH
CUTYallM, BbIOOpA BEPHOIO PEILICHUS; YMETh OLEHUBATH PUCKU M CBOEBPEMEHHO
IIPUHUAMATH PELICHUS 110 UX
CHIKEHHIO; IPUHUMATh MOTUBBI U apIYMEHTHI IPYTHUX MPU aHAIIN3E PE3YJIbTaTOB
JEATEIbHOCTH;



3) npuHATHE cedsi U APYTUX: IPUHUMATH CeOsl, TOHUMAsi CBOU HEIOCTATKU U
JIOCTOMHCTBA; MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX I[PU aHAJIU3e
pE3YJIBTATOB

NesATEeIbHOCTH; IPU3HABATH CBOE MPaBO M MPABO APYTHUX HA OIMIUOKH;
pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C MO3UIIMH JIPYTOro YeJI0BeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO 1o OuONOrMu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue A yueOHoro npeamera «bruonorus
HAy4YHbIE 3HAHMSI, YMEHUSA U CIIOCOOBI AEMCTBUI MO OCBOEHUIO, MHTEPIPETALMH U
npeoOpa3oBaHUI0 3HAHUM, BUJBI AEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CUTYalMsIX, a TaKK€ B PEaTbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouojorueil. B mporpamme npeameTHble
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[TpenMeTHbIe pe3ynabTaThl OCBOCHUs yuyeOHOro npeamera «buosorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO

3HaHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOI
KApTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJ€ POCCUMCKUX U 3apyOEKHbBIX
YU€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON PaMOTHOCTH YEJIOBEKA
JUISL PELLICHUS )KU3HEHHBIX 3a71a4; yMEHHE PACKPBIBATh COAEpKaHUE OMOIOrHYECKUX
TEPMUHOB U MOHATUMN: XKU3Hb, KIIE€TKA, OPraHu3M, MeTadoiu3M (0OOMEH BELIECTB U
IpeBpalleHUe 3HEPIUu), ToMeocTa3 (CaMOperyJssiius), YpOBHEBas OpraHHU3allus
JKUBBIX CHCTEM, CAMOBOCIPOM3BEJECHUE (PENpOAYKIUs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT M pa3BUTHE, YMEHHUE H3JaraTb OMOJIOrMYECKHE TEOpUHU
(k1eToyHasi, XpOMOCOMHAs, MyTallMOHHAas, LIEHTpajbHas JOTMa MOJIEKYJSPHOM
ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
LHEHTpaX MHOTroo0pa3usi W MPOUCXOXKACHUS KyJIbTypHbIX pactenuii H. W.
BasuioBa), onpenesnsaTe rpaHuLbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM; YMEHUE
BJIAJETh METOJAMH HAyYHOI'O MO3HaHWS B OMOJOTMU: HAOIOJIEHHWE W ONHMCAHHE
JKUBBIX CHCTEM, MPOLECCOB M SBICHUN, OpraHu3alys M [POBEICHUE
OMOJIOTMYECKOTO HKCIIEPUMEHTA, BbIIBH)KEHHE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEJIUYMHAMH, OOBSACHEHHE IOJYYEHHBIX pE3yIbTaTOB,
VCITOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUA U 3aKOHOB, YMEHHUE J€1aTh BBIBOJBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIEIATh CYUIECTBEHHBIE MTPU3HAKU BUPYCOB, KJIETOK IPOKApHUOT U
9YKapHoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHa BEIIECTB M INPEBpAIlEHUs] SHEPTrUU B KIIETKe, (POTOCHUHTE3A,



IUTACTUYECKOTO W SHEPreTHYecKOro OoOMeHa, XEMOCHHTE3a, MHTO3a, Melo03a,
OIJIOJOTBOPEHMSI, PA3MHOKEHHU S, MHAUBUIyAJIbHOTO Pa3BUTHS OPraHU3Ma
(oHTOTrEHEe3); yMEHHE MPUMEHSITH MMOJy4€HHbIE 3HAHUS JIJIs1 OOBSICHEHUS
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUMN, Il IPUHATHS IPAKTUUYECKUX PELICHUH B
MOBCEIHEBHOM JKU3HHU C IEJIbI0 0OecTieueHus1 6€30MacHOCTH CBOETO 37I0POBbS U
3I0pOBbSl OKPYKAIOIIMX JIFO/IEH, COOMI0ACHNS HOPM I'PaMOTHOT'O IIOBE/ICHUS B
OKpY>Karolel NpUpOAHON cpefie, MOHUMaHNE HEOOXOAMMOCTH UCIIOIb30BaHUs
JOCTUKEHUM COBPEMEHHON ~ OuoJioruu OMOTEXHOJNIOTHHA IS
paIoHaIBHOTO TPUPOIOTIOIB30BAHMS; YMEHHE PEIIaTh JIEMEHTapHbIC
TeHETUYECKHUE 3a7a4l Ha MOHO- U AUTMOPUIHOE CKPEIIMBAHNE, CLIETNIEHHOE
HACJIEIOBaHHUE, COCTABIISATH CXEMbl MOHOTUOPUTHOTO CKPEIITMBAHUS JIJIs
IpeICKa3aHMsl HacIel0BaHUs MPU3HAKOB Y OPTaHU3MOB; YMEHUE BBIIIOIHATD
1abopaTopHBIC U MPAKTUYECKHE padOTHI, COOTIOAATh
npaBuwia npu padbore ¢ y4yeOHbIM M JJTAOOPATOPHBIM O0OPYJIOBAaHUMEM; YMEHUE
KPUTHUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH HH(OpMALNIO OHOJIOTHYECKOTO
COJIEpKaHusl, BKJIIOYAIOIIYIO NICEBJOHAYYHbIE 3HAHUSA U3 PA3IMYHBIX UCTOYHHKOB
(cpencTBa MaccoBOi MH(OpPMaLUU, HAYYHO-TIONMYJIIPHBIE MaTEpPHAaJIbl), STHUYECKHE
aCTeKThl COBPEMEHHBIX HCCIIEIOBAaHUM B OMOJIOTHH, MEIULMHE, OMOTEXHOJIOTHUHY;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOUIEHUs, 0000mas
OMoNOrMuecKyl0  MH(GOPMAaLMI0O W3  HECKOJbKMX  HCTOYHHKOB, TI'PaMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
[TpenMeTHbIe pe3ynapTaThl OCBOECHHUs yueOHoro npeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTHUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS, O BKIIAJE POCCHUICKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITMOHAIBHON TPAMOTHOCTH YEJIOBEKA
JUTS PeTlIeHUs )KU3HEHHBIX 3a71a4; YMEHHE PACKPBIBAThH COACpKaHHE OMOIOTHIECKIX
TEPMUHOB U TIOHSTHI: BUJ, MO, TeHO(DOHI, IBOJIOLHMS, IBUKYIIAE CHUIIbI
(bakTOphl) HBOMIOLMM, MPUCITOCOOJEHHOCTh OPTraHU3MOB, BHU000pa30OBaHUE,
IKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA, MPOJYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI,
LeNU MUTaHus, SKOJIOTUYecKas nmupamMuaa, OMoreoreHos3, ouocdepa;

yMEHUE W3Jaratb OWOJIOTUYECKHE TeOopuu (DBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUS DBOJIONMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapieBoro cxoacTBa K. M. bapa, uepeaoBanus riiaBHbIX HAITPaBICHUH U Ty Tel
ssomoruu A. H. CeBeprioBa, yuenus o 6uocdepe B. Y. Bepnanckoro), onpenensiTs
IPAaHUIIBI WX TPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHHE BJIaJICTh METOJaMH
HAyYHOTO TO3HaHWS B OWOJOTHU: HAOJIOJCHUE W ONMUCAHUE JKUBBIX CHUCTEM,
NpOIECCOB W  SIBICHWW, OpraHu3alnus W TPOBEeICHHE OHOJIOTUYECKOTO
DKCIIEPUMEHTA, BBIIBIDKCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY



UCCIIETyeMbIMU  BEIIMYMHAMH,  OOBSCHEHHE  MOJyYEHHBIX  pPEe3yIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TEOPUN U 3aKOHOB, YMEHHE JI€1aTh BBIBOJIbI
HAa OCHOBAaHUHU TIONYYEHHBIX pE3YyJbTaTOB, YMEHHE BBIIETATH CYIICCTBEHHBIC
IPU3HAKU CTPOEHUS OMOJIOTUYECKUX OOBEKTOB: BUJOB, MOMYJIALUN, IPOIYLIEHTOB,
KOHCYMEHTOB, PEIyLIEHTOB, OMOT€O0I[EHO30B M IKOCHCTEM, 0COOCHHOCTH MPOLIECCOB:
HACJIEJCTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa, BHA000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEHCTBUS JKOJOTHYECKUX (DAaKTOpPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTUU B 3KOCUCTEMAX, aHTPOIOTE€HHBIX
U3MEHEHHH B DJKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB U
OMOreOXMMHUYECKUX ITUKIIOB B OMocdepe; yMeHUE MPUMEHSTh OTyYeHHbIC 3HAHHS
JUiss  OOBSCHEHUS] OHMOJOTMYECKMX TPOLECCOB M SBICHUHM, M1 NPUHATUS
NPAKTUUECKUX PEIICHU B TIOBCEIHEBHON JKU3HH C IEIbI0 0OecreyeHHs
0€3011aCHOCTH CBOETO 370POBbsl U 3J0POBbsI OKPYKAIOLIUX JIOAEH, COOIIOACHMS
HOPM TPaMOTHOTO TIOBEJIEHUS B OKpY)KAIOIIEeH MPUPOAHON cCpenie, MOHUMaHHE
HEOOXOJMMOCTH HCHOJIb30BAaHUS JIOCTH)KEHUN COBPEMEHHOW OHOJOTHM IS
palMoOHAIBHOTO  MPHUPOAOIONIB30BAHUSA; YMEHHE  pemaTh  JJIEMEHTapHbIC
OMOJIOrMYECKUE 33]1a4M, COCTABIISATH CXEMBbI

MIEpPEeHOCa BEIIECTB U YHEPTUHU B IKOCHCTEMaX (IIETIH MUTAHUS); yMEHHE BBITOJIHATH

71a00paTOpPHBIE U IPaKTUUECKUE padboThl, COOJIIOAAThH

npaBwia mpu paboTe ¢ y4eOHBIM M JITADOpPaTOpPHBIM O0OpYIOBAaHUEM; YMEHUE
KPUTHYECKH OIEHMBAaTh M HMHTEPIPETUPOBATh HH(OpMAINiO OHOIOTHYECKOTO
COJIEpKaHUsl, BKJIIOYAIOIIYIO NICEBJOHAYYHbIE 3HAHUSA U3 PA3JIMYHBIX MCTOYHHKOB
(cpenctBa  maccoBoi  MHGOpPMALMM,  HAYYHO-TIOMYJISIPHBIE  MaTepualbl),
paccMaTpuBaTh  IVIOOANBHBIE  DKOJOTHYECKHME  MPOOJIEMbl  COBPEMEHHOCTH,
¢bopMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIMIO; YMEHHE CO37aBaTh
COOCTBEHHbIE MHCHBMEHHBIE U YCTHBIE COOOIIEHUsS, 00001Ias OHOJIOTUYECKYIO
UHGOPMAITNIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHSITHIHBIN
amnmnapat OMOoJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunuectBo * JIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (mnposrie)
Ne n/m DOLDAMMEL o0pa3oBaTe/bHbIE
porp Beero Konrpoabubie IIlpakTuueckue pecypebl
padoThI padoThI
bu6mmoreka [IOK
1 bronorus kax nayka 2 0.5 https://m.eds00.ru/7f41c292
bubmuoreka [JOK
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 hitps://m.eds00.ru/7f41c292
. bu6mmoreka [IOK
3 XVMMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
4 KH3HECATETLHOCTE KICTKH 6 https://m.eds00.ru/7f41¢292
Pa3mHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE bubnnoreka [HJOK
5 OpraHU3MOB 5 1 https://m.edso0o.ru/7f41c292
HacnencrBeHHOCTE M1 UBMEHUYNBOCTD bu6mmoreka [IOK
6 OpPraHu3MOB 8 1.5 https://m.edso00.ru/7f41c292
- Cenexkuust oprann3MoB. OCHOBBI 3 bubnuorexa [JOK

OMOTEXHOJIOTUH

https://m.edsoo.ru/7f41c292
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bu6mmoreka [IOK
8 Peseperoe Bpems 1 https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
11 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHuUe pa3/iesioB U TEM (upposre)
Ne i/ oOpa3oBaTeJibHbIE
NMPOrpaMmblI Koutpoabnbie | IlpakTuyeckue
Bcero pecypcbl
padoThI padoThI
bu6mmoreka [IOK
1 OBOIIOLHOH A GO0 N 9 1 https://m.edsoo.ru/7f41cc74
BoO3HUKHOBEHME U pa3BUTHE XKU3HU Ha bubnuoreka [IOK
2 3emie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpraHu3MBI 1 OKpyXatollias cpelia 5 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 hitps://m.eds00.ru/7f41ccT4
bu6mmoreka [JOK
5 Peseperoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME 34 0 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnnyectBo 4: DJIEeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka o0pa3oBaTe/ibHbIE
Beero Kourpoabnbie  IlpakTudeckue | pecypest
padoThI padoThI
bubmuorexa [JOK
1 buosnorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Meto/1bl TO3HAHUS KUBOW IPUPOIBI.
) ITpaxTnueckas pabora Ne 1 1 05 Butmoreka [IOK
«Mcnonp30BaHre pas3IMUHBIX METOJOB MPH ' https://m.edsoo.ru/863e6122
U3y4eHUH OMOJOIMUYECKUX OOBEKTOBY
buonornueckue cucTeMsl, MPOLECCH U UX bubnnorexka [JOK
3 U3yUYCHUE 1 https://m.eds00.ru/863e6564
XuMU4YeCKui cocTaB KJIeTKkU. Boga u bu6mmoreka [IOK
4 MHUHEpaJIbHBIE COIU 1 https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHne OeIKoB 1 hitps://m.eds00.ru/863e6h72
®epMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3ydeHne KaTaTuTHYECKON aKTUBHOCTH 1 05 bubmmorexa [IOK
epPMEHTOB (Ha IIpUMepe aMUJIa3hl I https://m.eds00.ru/863e6b72
KaTasasbl)»
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bu6mmoreka [IOK

! Yraesopp. Jlmuast https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxnenrossie xucioTs. AT https://m.edso00.ru/863e6d5c
Hctopust u MeToAbl U3y4EHUS KIETKHU. bubmuorexa [IOK
9 Knerounas Teopust https://m.edso0o.ru/863e6e88
10 KneTka kak 11e10CcTHas )KUBask CUCTEMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2 «M3yueHue
CTPOCHHMS KJIIETOK PACTEHHUH, )KUBOTHBIX, bu6moreka LIOK
11 rpubOB U GaKTEPHil MO MUKPOCKOIIOM Ha 0.5 https://m.edso0.ru/863e6ff0
FOTOBBIX MUKDOIIPEIIAPATaX U UX https://m.edsoo.ru/863e716c
OIIMCAHUEC
bubmmoteka IIOK
12 ObMeH BelLECTB HITH METa0OMH3M https://m.eds00.ru/863e766¢
bubmmoreka IIOK
13 DOTOCHHTE3. XEMOCHHTES https://m.eds00.ru/863e7c98
5 bu6nmorexa LIOK
14 JnepreTHIECKHH 00MeH https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [leneHue
kietku. Mutos. JlabopatopHuast pabora Ne 3
15 «HabnroeHre MUTO3a B KIIETKaX KOHYHKA 05 bubmuorexa [IOK

KOpeIIKa JIyKa Ha TOTOBBIX
MHUKpOTMpernaparax»»

https://m.edsoo.ru/863e7dc4
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buocunres 6enka. Peakuust MmaTpuaHOTO

bu6nmorexa [IOK

16 CHUHTE3A https://m.edsoo.ru/863e796e
bubnunorexa LIOK
17 Tpancswis — Guocuntes benxa https://m.eds00.ru/863e796e
bu6nunoreka LIOK
18 Hexknetounsie (opMbl )KU3HH — BHPYCHI https://m.eds00.ru/863e7540
bubnunorexa LIOK
19 MDOpMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
5 bubnunoreka LIOK
20 Metios https://m.eds00.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
OmnogorBopenue. Jlaboparopnas pabota Bu6mmoreka [JOK
21 Ne 4 «I3yueHune cTpOeHHUsI OJTOBBIX KIIETOK 0.5 https://m.eds00.ru/863e81b6
Ha FOTOBBIX MHUKpOIIpenapaTax»
bubmmoteka IIOK
22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH U bubmuoreka [IOK
23 U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTEIOBaHUS bubmuoreka [IOK
24 MpU3HAKOB. MOHOTMOPUIHOE CKpEIIBaHKE https://m.eds00.ru/863e8878
o5 JurubpuiHoe cKpeuBanyue. 3aKoH bubnuorexa [IOK

HE3aBUCUMOI'O HACJICAOBaHUA ITPU3HAKOB

https://m.edso0.ru/863e89a4
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CueruieHHOE HACJIeIOBaHUE PU3HAKOB.
JlaGopaTtopHas pabota Ne 5 «3yuenue

26 PEe3yJIbTaTOB MOHOTHOPHUTHOTO U 05 bubmmorexa [IOK
JUTHOPHIHOTO CKPEIMBAHUA Y APO30DHIBI https://m.eds00.ru/863e8c60
Ha FTOTOBBIX MUKPOIIPETIapaTax»

I'eneruxa nosa. HacnenoBaHue MpU3HAKOB, bubnunorexa LIOK

21 CUEIUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnencrBeHHas
n3MeH4YnBOCTh. JlaboparopHas padota Ne 6.

N3zyuenne MmomupuKamoHHON BuGmorexa LIOK

28 0.5
M3MCHIMBOCTH, IIOCTPOCHNC https://m.edso0.ru/863e8efe
BapHAaIMOHHOTO PsiJia ¥ BAPHALIMOHHOM
KPUBOI»

Hacnencrsennas n3MeHYHBOCTE.

29 JlaGopaTtopHnast pabota Ne 7. «Ananus 05 Bu6morexa IIOK
MyTaluid y 1po30UIIbI Ha FOTOBBIX ' https://m.eds00.ru/863e8efe
MUKpOTIpEnapaTax»

bu6nmorexa LIOK

30 I'enenxa senosexa https://m.eds00.ru/863e8d78
Peseprublit ypok. O600111€HHE TIO TEME

31 «HacnecTBeHHOCTh i H3MEHYUBOCTH
OpPTaHU3MOBY

but6mmorexa [IOK
32 Cenexuus Kak HayKa ¥ IPOLECC

https://m.edso0.ru/863e9214
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MeTopl U JOCTHKEHHUS CETIEKIIMN PAaCTCHUN

bu6nmoreka [IOK

33 Y KUBOTHBIX 1 https://m.eds00.ru/863e9214
bubnunorexa LIOK
34 broTrexHomorus Kak oTpaciib MPOU3BOJICTBA 1 hitps://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10
IIPOTPAMME 34 0 4
11 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
mudposbIe
New/m | Tema ypoka Beero Kontposbnbie | IIpakTHueckne  ofpasoBaTelibHbIe
padoThI padoThI pecypchl
. bubnnorexa [JOK
1 OBOTIONHS U METO/IbI €€ H3YTCHHUS 1 https://m.edso0.ru/863ea20e
WcTopus pa3BuTHs npeacTaBieHuil oo bubmmnoreka HOK
2 SBOJIIOIAU 1 https://m.edso0.ru/863e9570
bubmmoteka IIOK
3 MuxposBomornus 1 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak sIeMeHTapHasi eIUHUIA
4 BUJA U 3BoMIONMHU. JlJabopaTopHas pabora L 05 Bu6mnuorexa [IOK
No 1 «CpaBHeHuUe BHUJIOB o ' https://m.eds00.ru/863e99c6
MOp(}oIOrHIecKOMY KPUTEPHIO»
. JIBmokyire cuibl (deMeHTapHbIe (pakToOpshI) 1 bubmmnoreka [JOK

9BOJJOINH

https://m.edsoo.ru/863e9da4
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bu6nmorexa [IOK

6 Ectectsentibiit 0T00p 1 ero Gopmbl https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BONIIOLNN:
IIPUCIIOCOOJIEHHOCTh OPIraHU3MOB U
BH1000pazoBanue. Jlaboparopnas padora Bu6mmorexa [IOK
! Ne 2 «Onucanue npucnocoOIeHHOCTH 0.5 https://m.edso0.ru/863e9fde
opraHusMa u €€ OTHOCUTEIbHOIO
Xapakrepa»
8 bubnuoreka [IOK
Hanpasiesus 1 myTi MakposBOIOLMH https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOITIONNN
WcTopus xu3Hu Ha 3emiie U METObI €€
10 U3Yy4EHUs
I'mnoressl NPOUCXOXKACHUS KU3HU Ha bubmuoreka [IOK
1 3emie https://m.edso00.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 10 3paM U bubnmnoreka HOK
12 nepuoIam https://m.eds00.ru/863eatbe
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEILHOTO
U ’KMBOTHOTO MHpa. [IpakTnueckas pabora
13 Ne 1 «M3yueHne HCKOTaeMBIX OCTaTKOB 05 Bubmmoreka [IOK
PacTeHMi U KUBOTHBIX B KOJJIEKLIHAX https://m.edsoo.ru/863eagbc
1 CoBpemMeHHas cucTeMa OpraHu4ecKoro bubnuotexa [JOK

Mupa

https://m.edso0.ru/863ea48e
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bubnmoreka [IOK

15 DBOJIOIMS Y€TI0BEKa (AaHTPOIIOTreHE3) https://m.eds00.ru/863eac2c
JBrxyue cuibl ((aKTophl) Bu6mumotexa [JOK
16 aHTpPOIIOreHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOJIIOLUHU YETIOBEKA
UYenoBeyeckue pachl U MPUPOIHBIE bubmuorexa [JOK
18 aJanTaluy 4eJ0BeKa https://m.eds00.ru/863eaea2
PesepBHrlil ypok. O60011eHHE 110 TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»
20 DKoJIoTHs Kak HayKa
Cpenpl 00MTaHUS U DKOJIOTHYECKHE bu6nmoreka LIOK
21 (bakTopbl https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckne
0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT Bu6miorexa LIOK
22 6 6 6 0 4 0.5
oburarus». Jlaboparopras pabora Ne 4. https://m.edso0.ru/863eb10e
«BrnusHue cBeTa HAa POCT U pa3BUTHE
YEepEeHKOB KOJIeycay
bubmnoreka IIOK
23 buotnueckue hakrops https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKHU
nonyssinud. [Ipaktrdeckast padorta Ne 2
24 0.5

«IToacY€T MIOTHOCTH MOIMYJISILIUI PA3HBIX
BHJIOB PACTEHUI»
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bubnmoreka [IOK

25 Coo0miecTBa OpraHU3MOB — OHOIEHO3 1 https://m.eds00.ru/863eb46a
26 bubnunoreka LIOK
DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 hitps://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
27 Dronornueckue mupamujisl. CBONCTBA 1 Bubmoreka [IOK
skocucreM. Cykneccus https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpPOINOTreHHBIE IKOCUCTEMBI 1
buocdepa — rinobanpHas s3KOcHCcTEMA bubnnorexa [JOK
30 3eMiu 1 https://m.edso00.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmmoreka [JOK
31 ounocdepsl 1 https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
CocymiecTBoBaHUE TPUPOIBI U bubnnorexa [JOK
33 YeJI0BEUECTBA 1 https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O600111€HHE TEMBbI
«Coo00111ecTBa ¥ 9KOJIOTUYECKHE CUCTEMBD» 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6ioB A.M. u npyrue

/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO

«IIpocBemenue»

* buomorwus, 10-11 xnaccsl/ 3axapos B.b., Pomanosa H.U., 3axaposa E.T.; mon
penakuueii Kpukcynosa E.A., O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO

«Pycckoe cioBo - y4eOHUK»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Tporpamma: IIporpamma o 6uosoruu asst o011e00pa3oBaTEIbHbIX KO
(cOopuuk buonorus. Pabouue nporpammel. [IpeagmeTHas nuHus y4eOHUKOB
«JIunusg xuzam». 10—11 xaccsl: yued. mocodue i 001eo0pa3oBaTeIbHBIX.

opranu3anuii: 6a3oBeiil ypoes / B. B. Ilaceunux, I'. I'. IlIBenos, T. M.

EdumoBa. — M. : [IpocBemnienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



1.JTabopaTopHsbrit mpakTukyM bruomnorus 6-11 kmacc (yae6HOE IIeKTPOHHOE
u3aanue), PecriyOonurkanckuii MyapTUMeana eHTp MockBa. PecniyOnukanckuii
MYJIbTHMEIAA LIEHTP

2.0nextponHas Oubnmoreka. IlpocBemenne. MynbTuMeanitHoe ydeOHOE
nocooue M Ilpocsemienne MEJIMA

3.91iaoc-1ieHTp AUCTaHIMOHHOTrO 00pa3zoBanuss WWW. Km. ru /education

4. bonbmas sanuknoneaus Kupunna u Megoaus (35meKTpoHHOE
y4ueOHOE H3aHHE)

5. Anpeca caiitoB B UnTepuere http://edu.lc.ru www.som.sio.ru
eMHasl KOJUIeKIUs HU(POBBIX 00pa30BaTENbHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTIOPs»;
WWW.nature.ru - Hay4Hbie HOBOCTH OnoJioruu; WwWw.herba.msu.ru -
O6orannueckuii cepsep MI'Y; Www.mnr.gov.ru - cailT ¢ rocy1apcTBEHHOMN
uH(popmanueit MuHUCTEpCTBA MPUPOIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonoruueckas kKapTuHa MHpa






