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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMMmbl MO OHOJOTUM TEOPETUUYECKYH) OCHOBY IS
OTIPEJICICHUS] TOIX0M0B K (HOPMHUPOBAHUIO COJEPKAHMS YYSOHOTO TpeaMeTa
«buosorus» coctaBwiIM: KoHUeNnTyalbHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COJAEpX aHus, pe3yJIbTaTOB OOy4YeHUS W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB, MOJOKEHHUS 00 OOIIMX IEIX U
MPUHITUTIAX, XaPAKTEPU3YIOMNUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepainu, a Tak»Ke MOJ0KEHUS O CrIen(puKe
Ouonoruy, €€ 3HAUCHUM B TIO3HAHUU JKUBOW TPUPOABI U OOECICUCHHUU
CYILIECTBOBAaHMS ueoBeuecKkoro obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBiIeHUE O LENAX, 00 00IIei cTpaTeruu
oOy4YeHHsI, BOCIUTAHUS U Pa3BUTHS O0yJAIOIINXCS CPEICTBAMH Y4eOHOTO ITpeaMETa
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COIEPIKAHUE, €r0 CTPYKTYPY,
pacripefieyieHue Mo paszjieiiaM M TeMaM, PEKOMEHIYEMYIO MOCIeA0BATEIbHOCTD
U3Y4YeHUs] Y4eOHOro MaTepHraia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKKM OOpa3oBaTEIbHOIO IMPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
oOydJarommxcs.

B nporpamme 1o 6Mos10run TakkKe YUYUTHIBAIOTCS TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METANMPEIMETHBIM M TIPEAMETHBIM pe3yJbTaraM OOydYeHHUsS B
dhopMUPOBAHUM OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIBLHOM JICSITEIHbHOCTH/yIeOHBIX
JNEeUCTBUU  O0ydaronIuxcsi IO  OCBOCHHMIO  COJEpkKaHUS  OHOJOTHYECKOIO
oOpa3oBaHUs.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B HM3yYeHMHM OHOJIOTMM, Ojlarojiapsi 4yeMmy B HeE
MPOCMATPUBAETCS HAIMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHEM €CTECTBEHHO-HAYyYHOTO MHPOBO33pPEHUS, IIEHHOCTHBIX
OpHEHTAIMN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, TTPEICTABICHUNA O 3JI0POBOM
oOpa3e >XKHM3HM U OEpEeKHBIM OTHOILIEHHEM K OKPY’KaloIlled MpUpPOIHOM cpene.
[ToaTOMy Hapsay ¢ M3y4eHHEM OOIIEOMONIOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOEHUH >KMBBIX CUCTEM Pa3HOTO paHTa M CYNIHOCTH OCHOBHBIX NMPOTEKAIOIINX B
HUX TPOIIECCOB B IMporpamMMe Mo OWOJOTHUU YJIeJICHO BHHUMAaHHUE HCIIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOW JKM3HU JJIsl PEIICHUS MPUKIAIHBIX 3a/1a4, B
TOM  4Yucie: MNpo(UIAKTAKM  HACJIEICTBEHHBIX  3a00JieBaHUN  4YEJIOBEKa,
MEUKOTCHETUYECKOTO  KOHCYJIbTUPOBAHUS,  OOOCHOBaHUS  DKOJIOTHYECKHU



1EJIeCO00PA3HOTO MOBEACHUS B OKPYKAIOLIEH MPUPOIHON Cpee, aHaIn3a BIUSHUS
XO35UCTBEHHOM  JIEATEIBHOCTH 4YeJIOBeKa Ha COCTOSHUE MPUPOJHBIX U
UCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUA K MIPUKIIATHOW HAMPABICHHOCTH
ydyeOHoro mnpenMera «buoNorus» MpoJAUKTOBAHO HEOOXOAMMOCTBIO OOecreYeHUs
YCIIOBUH JIJIsl pEIICHUs OJHOM M3 aKTyalbHbBIX 3a/1ad IIKOJIBHOTO OHOJIOTHMYECKOTO
oOpa3oBaHus, KOTOpasi IMpeAnojaraer (GopMHUpPOBaHHE Y  OOyYaroIIUXCs
CIIOCOOHOCTH aJlaliTUPOBAThCA K HM3MEHEHUSM JAHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHe cpeiHero 001iero oopa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona obOecrieunBaeT (popmMupoBaHHE Yy 00YyJAIONTUXCS TPEICTABICHUNA O HAYYHOU
KapTUHE MUpa, paclupser W o0000maeT 3HAHUS O S>KUBOM mpupone, &
OTJINYNTENIBHBIX NPHU3HAKAX — YPOBHEBOM OpraHM3alMyd M 3BOJIIOLUHU, CO3AET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  HpHUpOAbI,  (POpMHUpPOBaHUS
(YyHKIHMOHAJIBHOM TI'paMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 M 0e30macHoro oobpasa
KU3HU, SKOJIOTMUYECKOT 0 MBIIIICHUS, IEHHOCTHOTO OTHOIIEHUSI K )KMBOU MPUPOE U
YEJIOBEKY.

Bonbiioe 3nHaueHne OMOIOTHSA UMEET Tak)Ke JUTSl PEIICHHs] BOCTIUTATEIbHBIX U
pa3BUBAaIOIIMX  3aJad  cpeiHero  obmiero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3yuenue Ouosioruu odecrneunBaeT yciaoBusa Mg (OpMHUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIlMOHHBIX W  HMH(OPMALIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpBI, CIIOCOOCTBYET HHTETPAllMd OMOJOTHYECKHX 3HAHUU C
MPECTaBICHUSAMH U3 APYTUX YICOHBIX MPEIMETOB, B YaCTHOCTH, PU3UKH, XUMUU U
reorpaduu. Ha3BaHHbBIE MMOJIOKEHHUS O TMpeAHA3HAYEHUH YYEOHOro mpeamera
«buonorus» cocTaBUIM OCHOBY [UIsl OMNpEIETCHHs] TIOAXOI0B K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJAEpXaHHs, TMPEeACTaBIEHHOT0 B IporpamMmme IO
OHOJIOTUH.

Ot60p coxaepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYILECTBIEH C MO3ULUN KyJIbTypOCOOOpPa3HOrO IMOAXO0/a, B COOTBETCTBUM C
KOTOPBIM OOYyYaromIuecs: TOJKHBI OCBOUTH 3HAHHSI W YMEHHUsS, 3HAYMMBIC IS
dopMupoBaHus OOIIEH KyJbTYphl, OIpPEAESAIOUINEe aJeKBAaTHOE IOBEICHHUE
YelI0OBeKa B OKPYXKAIOIICH MPHUPOJHON cpeze, BOCTPeOOBaHHBIE B TOBCEIHEBHOM
XKU3HU U TpaKkTU4ecKod nesTenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAaHUU
3aHUMAIOT JIEMEHTHI COCpPKAHMs, KOTOPBIEC CIy>KaT OCHOBOM It (JOPMHUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBCHHO-HAYYHOM KAapTUHE MHpA W
[IEHHOCTHBIX ~ OPHUEHTAIUSIX  JIMYHOCTH, CIHOCOOCTBYIOUIMX  T'yMaHH3AIUH
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CrtpykTypupoBaHHe cOJep)KaHUsl y4eOHOro maTepuaja B MpPOrpaMMme IO
OMONIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHMHA 00



OTJMYUTENBHBIX OCOOCHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUIUE COJEpKaTeNIbHbIE JIMHUU: «buonorusa kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kietka kak Ouonormueckas cucreman, «OpraHus3m Kak
Oouonornueckas cucrema», «Cuctema W MHOrooOpasue OpraHH4YecKOro MHUpay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenus ydeOHoro mpenmera «buomorus»» Ha 06a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYaIOUMMHUCS 3HAHUAMHU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOM
OpraHM3allMd JKUBBIX CHCTEM pA3HOTO paHra U TMNPUOOPETEHHE YMEHH
UCIOJIb30BaTh ATH 3HAHUS U1 TPAMOTHBIX JEUCTBUA B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3IMYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydyeOHoro npenmera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYyYaIOLUMUCS CUCTEMBbl 3HAHUNA O OMOJOTMUECKHUX TEOPHSX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, IPAaBUJIAX, CIYKAIUX OCHOBOU
Ui (opMHpOBaHUS TNPEACTABICHUN O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O
METO/IaX HAay4YHOI'O MO3HAaHMs, CTPOEHUU, MHOTOOOpa3Hu U OCOOEHHOCTSIX KUBBIX
CUCTEM pPa3HOTO YPOBHsS OPraHU3allMU, BBIJAIOLIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OHOJoruu; GopMupoBaHue y OOy4YarOMIMXCA MO3HABATEIbHBIX,
UHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCE aHAIU3a JIAHHBIX O
NyTSX pa3BUTHA B OMOJIOTMM HAay4HBIX B3IJIAJIOB, UJIEH U MOJAXOJ0B K M3YyUYEHHUIO
XKUBBIX CHCTEM pAa3HOrO YpPOBHS OpraHU3alliy; CTAHOBJIEHHE y OOYyYaroIIMUXCs
oO1Iel KynbTypbl, (PYHKIIMOHATILHON T'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSTH U
OLICHUBATH SIBJICHUS OKPYXKAIOLLIETO MUpPa )KMBOM IIPUPO/bI HA OCHOBAHUM 3HAHUU U
OMbITa, TOJYYEHHBIX NMPU U3YYEHUU OHOJIOTUU; (pOopMUpOBaHHE Yy OOYyHArOIIUXCS
YMEHUM WJUTIOCTPUPOBATh 3HAYEHHUE OHMOJOTMYECKUX 3HAHUW B MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIMLMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTUI; BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTU IO3HAHUS
YeJIOBEKOM >KMBOH MPHUPOABI, HEOOXOJUMOCTH OEpeXHOro OTHOUIEHMsSI K HeEH,
COOJIIOJIEHUSI ATUYECKUX HOPM IPHU MPOBEACHHH OHUOJOTMYECKHUX HCCIEIOBAHMIA;
OCO3HaHUE [ICHHOCTH OMOJIOTUYECKUX 3HAHUN IS TOBBILLIEHUS] YPOBHSI
HKOJIOTUYECKON KyNIbTypbl, i (HOpMHUpPOBaHHS HAYYHOTO MHMPOBO33PECHHS;
NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW W YMEHUW B TOBCEIHEBHOW >KWU3HM IS
OLICHKH MOCJIEACTBUI CBOEHU JIESITEIBHOCTH 0 OTHOIIECHUIO K OKPYKAIOIIEH Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHNE Mep MNPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpeagnero obmero oOpa3zoBanusi «buosorusi», m3ydaemas Ha
0a30BOM YpOBHE, SIBJIICTCS 00S3aTCIbHBIM YYE€OHBIM IPEIMETOM, BXOISIIIUM B
COCTaB MpeaMeTHOM 00nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHIY.

Jlns u3ydeHus: OMooruy Ha 6a30BOM YPOBHE CPEJIHETO 00IIero 00pa3oBaHMs
orBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kinacce — 34 yaca
(1 yac B HenenO).

COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponb Ononoruu B GopMHUpPOBAHUU COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTonbl MO3HAHMS KUBOW MPUPOJIBI (HAOIIOACHHE, YIKCIIEPUMEHT, OITMCAaHUE,
u3MepeHue, Kiaccuukaius, MOJACIMPOBAHUE, CTaTHUCTUYECKas oO0paboTka
JTAHHBIX ).

JdeMoHCTpaum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabmuiel 1 cxembl: «MeTo/Ibl TO3HAHMS YKUBOW MTPUPOJIBD».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHue pa3IUYHBIX METOJIOB IPHU
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

JKusble cuctembl (OMOCHUCTEMBI) KaK MPEeAMET U3ydeHus onosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM U UX pazHOooOpasue. Y POBHU OPraHU3aIuU OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHbIN, TKAHEBbIA, OPraHU3MEHHBIN, TONMYJISIIMOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEeHOTHIECKUH ), OMOCHEPHBI.

JlemoncTpanum:

Tabnuubl U cxembl: «OCHOBHbBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3alluu
YKUBOU MIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.



XUMHUYECKUM COCTaB KJIETKH. XHWMHUYECKUE BJIEMEHTBI. MaKpPOJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpalibHbIE BEIlIECTBRA.

OyHKIMA BOJAbI W MHUHEPAIBHBIX BemeCTB B KieTtke. llogaep:xkaHue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTpoeHue OeNKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJeKylbl (NepBUYHAs, BTOPUYHASA, TPETUYHAS W
YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorumueckue
GyHKIIUU OCITKOB.

depmeHThl — OuoJormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIM TEeHTp, cyoOcTpaTHas crenupuyHocts. Kodepmentsl. Butamussbl.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIN3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIIOK03a, pubo3a U 1e30Kcupro03a), Aucaxapuibl
(caxaposa, JlakTo3a) W Tmojucaxapuabl (Kpaxmall, TJIMKOT€H, IeJUI0JI03a).
buonornyeckue pyHKIIMM YIII€BOIOB.

JIunuapr: TPUTTULEPHUIBI, dbochomunupl, CTEPOUIBI.
I'mapodunbHOrUAPOPOOHBIE CcBOMCTBA. bHOnormueckue QyHKUMM JTUIHIOB.
CpaBHEHHE yTIIEBOJOB, OEJIKOB U JUIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxknennoseie xucmorel: JHK wn PHK. Hyxneotuaer — MoHOMEpSI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JJHK. Crpoenune u pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GyHKIMUH.

[urosiorus — Hayka o kietke. Kierounas teopust — npuMep B3aUMOJICVCTBHS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Kierka kak nemoctHas >xuBasi cucreMa. O0111e npu3HaKy KIETOK:
3aMKHyTas HapyxHasi meMOpana, monekynbl JIHK kak renernueckuil ammapar,
CUCTEeMa CUHTe3a Oeka.

Tunsl KJIETOK: JSykKapuOTHYecKas U mpokapuotruyeckas. (OcoOeHHOCTH
CTpOEHHUsl TMpoKapuoThyecKkor KieTku. Kierounas ctenka Oakrepuil. CtpoeHue
AYKAPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJWYHS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CT€HKA, MIIMKOKAJIHUKC, WX
dbynkuuu. [Inazmatuueckas MeMOpaHa, e€ cBoiicTBa U pyHkuuu. LluTtonnasma u eé
opraHousibl. OnmHomeMOpanable opraHounbl kieTku: OIIC, ammapar [Nombmxw,
mu30coMBl.  [I0oyaBTOHOMHBIE OPTraHOWIBl KJIETKA: MHUTOXOHAPHH, IIJIACTUIBI.
[TpoucxokneHne MHUTOXOHIApPUN © 1wiacTun. Buasl mnactua. HememOpanubie
OpPraHouAbl KJETKU: PHOOCOMBI, KJIETOYHBIN IIEHTp, LEHTPUOIHU, PECHUYKH,
KryTUKHA. OyHKIIMN OPraHOWI0B KJIETKU. BKiItoueHus.



SAnpo — perynaropubiii neHTp kieTku. CTpoeHue sjpa: saepHas 000J0uKa,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEMIECTB B KIIETKE.

JleMOHCTpaum:

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

Jwnarpammel: «Pacripenenenne XMuMUYECKUX 3JIEMEHTOB B HEKUBOW ITPUPOLIEY,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOEH.

Tabmuubl U cxembl: «llepuonnueckass TabnMila XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIIbI OeliKay,
«Ctpoenne pepmentayn, «Hyknennossie kucnotsl. JJTHK», «CtpoeHrne MoIeKyIbl
AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHUE KUBOTHOM KIIETKW,
«CTpoeHne pacTUTENbHOU KIETKM», «CTpOEHHE NPOKAPUOTHYECKOW KIIETKNY,
«CTpoeHue sApa KIETKN», « YTIIEBOIAb, «JIUmuIb».

OOopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyIOBaHUE IJsi TPOBEACHUS
HAOJNIOCHUM, HM3MEpPEHUH, 3KCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «M3ydyeHue KaTaqIuTUYECKOW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTajlasbl)».

JlabopatopHas pabora Ne 2. «/3ydeHue CTpPOCHHsSI KJIETOK pPACTECHHUI,
KUBOTHBIX M OakTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OIMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, Wi METabO0IU3M. ACCUMIIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIMSA (PHEPTeTUUECKU OOMEH) — JBE CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Pojib 3aKOHOB COXpaHEHHsI BEIIECTB M JHEPrMM B TOHHUMAaHUH
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Pons ¢pepmeHToB B
oOMEHe BEIECTB U MPEBPAIICHUU YHEPTUU B KJIETKE.

®orocunte3. CBeroBas u TemHoBass (a3pl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPhHeKTUBHOCTL (HoTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3A IS KU3HH
Ha 3emiie. BiausHue yciioBuil cpeapl Ha POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOYKTUBHOCTHU Y KYJBTYPHBIX PACTCHHUH.

XeMocrHTe3. XeMOCHHTE3upyolue OakTepun. 3HAYCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMEH B KJeTKe. PaciierieHne BeIiecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUH B KJIIETKE. DTaIbl SHEPTeTUUECKOro oomeHa. [ mikomms.



bpoxxenne u ero Buabl. KHCIOpOAHOE OKHCIEHWE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanue. IPGHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakuuu w™arpuunoro cunrte3a. [enernueckas wundopmamus u JHK.
Peanuzanus reHetuyeckod HMHpoOpManuu B KJIETKe. ['€HEeTHUeCKUil KO U €ero
cBoricTBa. Tpanckpunius — maTpuuHbli cudTe3 PHK. Tpancusius — Ouocunres
Oenka. Otanbl TpaHcaauud. KoaupoBanwe aMuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnerounslie hopMbl )xu3HU — BUPYCHL. MicTopust oTkpeiTHS BUpycoB (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHS M JKM3HEHHOTO LHMKIAa BHPYCOB.
bakrepuodaru. bonesnu pacTeHuid, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
BUpycamu. Bupyc ummynozaedunura yenoseka (BUY) — Bo3Oyaurens CITNa.

OOparHas TPAHCKpUIILMSA, peBeprasa u uHTerpasza. I[lpodunaktuka
pacnpoCTpaHeHUs! BUPYCHBIX 3a00JI€BaHUI.
JlemoncTpanum:

[Toptpetsr: H. K. Konsuos, J. Y. UBanosckui, K. A. Tumupsises.

Tabmuupel U cxembl: «Tumbl muTanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oomen», «Xmnoporaact», «Dorocunres», «Ctpoenue JIHK»,
«CtpoeHue u QyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTuueckuit Kooy,
«Bupyce», «bakrepuodarn», «CrpoeHue u >xku3HeHHBIM 1K Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: mojenu-ammiukanuu «Yasoenue JIHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHUE KICTKN», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounblii UK, WX KU3HEHHBIM IUKI KieTku. MHTepdaza u MuTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIH HAObOp — KapHOTHIIL.
JIumiouaHbIi WM TaIUIOMAHBIA ~ XPOMOCOMHBIE — HaOOpbhl.  XpOMAaTHUJIBI.
[{uTOJIOTUYECKHE OCHOBBI PA3MHOXKEHUS W  HWHAUBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne knetkn — muto3. Cragum mutosza. Ilpoueccsl, mpoucxoasume Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTUYECKUIN CMBICI MUTO3A.

[Tporpammupyemasi rTuOGeIb KISTKH — aromTo3.

dopMbI pa3MHOKEHHUSI OpPTaHU3MOB: OecTojioe U ToJioBoe. Buabl 6ecmnosnoro
pPa3MHOKEHUS: JICJICHWE HaJBOE, TOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTraHW3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECTOJIOTO.



Meiio3. Cragun meiio3a. Ilpouecchl, mpoucxosdmue Ha CTagusix Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buosornyeckuil cmbica U
3Ha4YEeHUE Meno3a.

["ameTorenes — mpormecc 0Opa3oBaHMS IOJOBBIX KIETOK Y IKHBOTHBIX.
[TonoBble >Kene3bl: CEeMEHHUKUA M sSIMYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIIETOK — TraMmeT (CIepMaTo30uj, SUIEKIeTKAa) — CIEpPMAaTOT€HE3 M OBOTCHES.
OcoOEHHOCTH CTPOCHUS SIMIIEKIECTOK U crepMaTto3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

WunuBuayanbHOe  pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHUOHAIILHOTO Pa3BUTHS Yy MO3BOHOYHBIX KUBOTHBIX:
npoOJieHne, racTpyisanusi, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THUMBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TIpsIMOE, HeMpsiMoe (JuYuHO4YHOe). BiusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpOJACTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 LBETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM PA3BUTHSI.

JlemoHcTpanum:

Tabmuubr U cxembl: «@DOpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «J/IBolHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BeretaTuBHOe pa3MHOXKEHUE
pactenuit», «J/lenenne wietku Oaxkrtepuity, «CTpoeHHE TOJOBBIX KIETOK),
«Ctpoenne xpoMocombly, «Kmerounslid nukn», «Pemmumkanua [IHK», «Mwutos»,
«Meno3s», «IIpsmoe u Henpsamoe pa3Butue», «l'ameToreHes y MIEKONUTAIOIIUX U
4eNoBeKa», «OCHOBHBIC CTaJIMU OHTOTECHE3a».

O6opynoBaHKM€e: MHKPOCKOIL, MuKponpenapatsl «CrepmMaTo30UIbI
MJIEKOTIUTAIOIIETO, « MIeKIeTKa MIEKOUTatomero», «KapuokuHes B KieTkax
KOpEIIIKa JTyKa», MarHuTHasi MoJieNib-antukanus «Jlenenue knetku», moaens JJHK,
MoiesIb MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHblie M NpakTHYeCKUE padoThI:

JlaGopatopnas pabora Ne 3. «HalGmromeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnas pabotra Ne 4. «M3yueHue CTpOeHHsI MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOTIpEIapaTaxy.

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3apaum renetuku. Mictopus pazsutusa reHeTukd. Poip nuronorun
U SMOPHOJIOTUH B CTAaHOBJIECHWM TE€HETUKHU. BKiag poccuilckux U 3apyOeKHbBIX
y4€HBIX B Ppa3BUTHE TEHETHUKUA. METONbl TEHETUKH (TUOPUIOIOTHYECKUH,
[UTOT€HETUYECKUHN, MOJIEKYJIIpHO-TeHeTHYeCcKuii). (OCHOBHBIE TI'€HETHYECKHE
noHATUS. ['eHeThnuecKkas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBaAHUM.



3aKOHOMEpPHOCTH HAacJeJOBaHUs MPU3HAKOB, ycTaHOBIeHHbIE . Menaenem.
MoHorubpuaHoe ckpelmmBaHue. 3aKoH €AMHO-00pa3usi TUOPUIIOB TIEPBOTO
nokosneHusd. [IpaBuno 1oMuHUpoOBaHUs. 3aKOH paclleIIeHUs Mpu3HakoB. ['unoresa
YuCTOTHI raMeT. [IoJTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe ckpenrBanue. 3aKOH He3aBUCUMOTI'0 HAClIeIOBaHUs MPU3HAKOB.
[[uToreHeTHYECKHEe OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUSA. AHAIU3UPYIOIICe
ckpelrBanue. Mcnoib30BaHNe aHATU3UPYIOIIETO CKPEIMBAHUS ISl ONIPEACICHUS
TEHOTHUIIAa OCOOH.

CuerieHHOE HacyenoBaHue npu3HakoB. Pabota T. Moprana no cuierieHHOMY
HacJIeJOBaHUIO TeHOB. HapynieHne cuerieHns TeHOB B PE3YJIbTAaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['enetnka mona. XpoOMOCOMHOE OIPEIEIICHUE TMOJIa. AYyTOCOMBI U TIOJIOBBIE
XpoMOCcOMBI. ['omMorameTrHele M rereporaMeTHble oOpraHu3Mmbl. HaciemoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUBI NI3MEHUMBOCTH: HEHACIEACTBEHHASI M HACJIEACTBEHHASL.
Pomp  cpenpl B HEHACHEACTBEHHOW  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHOW U3MEHYMBOCTU. BapualluoHHbIN psii M BapralluOHHAs KpUBasl.
Hopma peakuuum mpusHaka. KoJIM4eCTBEHHBIE M KAaYECTBEHHBIC MPU3HAKA U KX
HOpMa peakiu. CBOMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBennas, wiM T€HOTHUIIMYECKasi, HU3MEHUHUBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM Tpollecc — OCHOBA KOMOWHATHBHOMN
W3MEHUYMBOCTU. MyTalimoHHasi U3MEHYMBOCTh. Kitaccudukaius MyTaliuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBbIE. HacToTa ¥ MPUYMHBI MyTaluid. MyTareHHble (JakTOpBHI.
3aKOH TOMOJIOTHUYECKHUX PSAZIOB B HaceACTBeHHOM n3menunBocty H. Y. BaBuioga.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uyenoBeka. Kapuwotun dyenoBeka. OCHOBHBbIE METOAbl T€HETUKH
YeJIOBeKa: TCHEAJIOTHYSCKNM, OJIM3HEIIOBRIN, IUTOTCHETUUCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONIPEIEIICHUE FeHOTUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[TIIP-ananu3a. HacneacTBeHHbIC 3a001€BaHUs YEIOBEKA: TeHHBIC 00JIe3HHU, 00JIC3HU
C  HACJEJACTBEHHOM  MPEApaclojOKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HH.
Comatnueckue W TreHepaTuBHbie MyTanuu. CTBOJIOBbIE KHETKU. [IpuHUMMNBI
3I0POBOTO 00pa3a KU3HH, AUATHOCTUKU, MPODUIAKTUKH U JICYCHUS TEHETHIECKUX
Oone3Hel. MeanKo-reHeTUYECKOe KOHCYJIbTUpPOBaHUE. 3HAYEHUE MEIULUMHCKOU
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TCHETHUECKUX 3a00JIeBaHN YEIOBEKA.

JlemoncTpanum:

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



Tabmuibl u cxembl: «MOHOTHOPUTHOE CKPEITUBAHNE U €T0 IIUTOTCHETHIECKas
OCHOBa», «3aKOH PAaCHICIICHUS U €T0 IIMTOT€HETUYECKAsi OCHOBAY, «3aKOH YHUCTOTHI
rame™, «Jlurnbpumanoe ckpenuBanuey, « [ {utomornaeckue 0CHOBBI TUTHOPHUIHOTO
CKpeIIMBaHuD, «Meio3y», «B3auMoieiicTBUE aluIeNIbHBIX T€HOBY, «I €HeTHYeCKue
KapThl pAaCTCHUH, )KMBOTHBIX U 4eNOBEeKa», «l'€HeTuka mnosiay, «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIJICHHOTO C Tojom», «KapuoTumbl yenoBeka M KUBOTHBIX,
«Bugsr m3meHumBoCcTH», «MomudukannonHas H3MEHYMBOCTHY, «HaciemoBanwue
pesycdakTopay, «I'eHeThka rpyI KpoBu», « MyTalluOHHAsI ©”3MEHYHBOCTD.

OOopynoBanue: Moaenu-anmuKauuu «MOHOTHOPUAHOE CKpPEIIMBAHHEY,
«Hemonxnoe npomuHupoBaHue», «JuruOpuaHoe ckpemuBanuey, «llepexpéct
XPOMOCOMY, MUKPOCKOT U MUKpompenapar «Jlpo3zoduna» (Hopma, MyTanuu Gopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHO».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabora Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPUIAHOTO M
JUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(UIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopnas padorta Ne 6. «M3yueHne MoaupUKalMOHHON U3MEHYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(Quibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuust opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak HayKa M IpoLECC. 3apOXkICHHE CEJIEKIMU U JOMECTHUKALUS.
VYyenune H. U. BaBuioBa o 1ieHTpax NpouCX0KIEHUSI U MHOT000pa3ust KyJbTYpPHBIX
pactenunii. LIeHTpbl NpOUCX0KACHUS JOMAITHUX )KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMU. MaccoBbI U MHANBUAYATbHBIN OTOOPHI B
CEJEKIIMM PACTEHMH M KUBOTHBIX. OIlEHKa JKcTepbepa. bBIM3KOpOACTBEHHOE
ckpenuBanue — WHOpuauHT. UYucrtas muaus. CKpenBaHWE YHUCTHIX JIUHUH.
['erepo3uc, unu rubpunHas cuia. HepoJaCTBEHHOE CKpelIMBaHue — ayTOPUIAMHT.
Otnanénnas rubpunmsaius u e€ ycrnexu. MICKyCCTBEHHBIN MyTareHes3 1 MoJIy4eHHUe
NOJIUTIIONIOB. JIOCTUKEHNS CeNeKIIMU PACTEHUH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NpOW3BOJACTBA. ['eHHas WHXKEHepus. OTaribl
co3ganusi pexomOmHanTHOM JIHK wu Tpancrenneix opranamsmoB. Kierounas
uHxeHepus. Kinetounsie KynbTypbl. MUKPOKIOHABHOE pa3MHOKEHHUE PACTEHUH.
KinonupoBanuve BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPTraHU3MOB.
Okojornueckue W dThueckue  mpobiembl. MO —  TeHeTHYecKu
MOU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauumu:



[Toptpersr: H. U. Basuios, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®@. iBanos.
Tabmuiel u cxembl: KapTa «LIeHTpBI MPOUCXOXKICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHui», «llopoasl qoMalHuX XUBOTHBIXY», «CopTa KyJIbTYpPHBIX
pactenuity, «Otaanéanas rudbpunuszanus», «Padorsl akagemuka M. ®. liBanoBay,
«lomummonaus», «OOBEKTHl OHOTEXHOJOTUM», «KIIETOUHBIE KYJIBTYPHl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).
O6opynoBaHue: MYJISDKH TIJI0JI0B M KOPHEIUIOA0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.
JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

Okckypeusi «OCHOBHBIE METOIBI M JIOCTMKEHUS CEJIEKIUH PAcTeHUH U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHILIHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SAHCTBO, JabOpaToOpHIo
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[Ipennochulkn BO3HUKHOBEHHSI 3BOJIIOLIMOHHOM TEOPUH. BOJIOIMOHHAS
Teopusi U €€ MecTo B OMojoruu. BiusHue 3BOSIOLMOHHON TEOPUM Ha Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa 3BoMoUMU. [lameoHTONOrMYECKUEe: MOCIEI0BATEIbHOCTD
NOSIBJICHHST BHUJIOB B TMAaJEOHTOJOTUYECKOW JIETONUCH, NepeXxoJHble (HOPMBI.
buoreorpaduueckue: cxoncTBo U paznuune Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3dyusi SMOPHUOHOB pa3HBIX BUIOB
N03BOHOYHBIX. CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
pPYJIMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJNEKYJIAPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METaOOJMYECKUX IyTell y Bcex
OpraHU3MOB.

OomonnoHHas teopuss Y. JlapBuHa. Ilpeanoceliku BO3HUKHOBEHHS
napBUHM3Ma. JIBIDKyIME CHUJIBI 3BOJIOUMU BHAOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OTrPAHUYEHHOCTH PECYpPCOB, HEOIpeAesIEHHAs U3MEHUYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bostonuu (CTD) n €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUN.

JBrkymue cuiibl ((pakTopbl) IBOJIOIUU BUIOB B Npupoje. MyTalOHHbBIN
npolecc U KOMOMHATHBHAsT M3MEHUYMBOCTh. [lOMyNsIIMOHHBIE BOJIHBI M Jpeud
reHoB. M30iuust 1 MUrpanus.



EctrectBennbiii oT0Op — HampaBmsoomuid (aktop 3SBomonuH. DopMel
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoONeHHOCTh OpPraHM3MOB Kak pe3ysbTar 3Boitonuu. Ilpumepsr
IPUCIIOCOOIEHUH y OpraHu3MOB. ApoMop(03bl U UANO-a 1Al TALUH.

Bun wu  BumooOpasoBanme. Kpurtepuum Buma. OcHOBHbIE  (OpPMBI
BHUJ1000pa30BaHMs: reorpaduueckoe, IKOI0THYECKOe.

Maxkpossomonust.  dopmbl  3BomOIMK:  PUIIETHYECKas, JAUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HECHEUUAIU3UPOBaHHBIX NpenkoB. [Iporpeccupyromast
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JlemoHcTpanum:

[Toptpersl: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuos.

Tabnuupl u cxeMsbl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoAbln
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrtepukcy, «®Popmbl  O0ppOBI  3a
cylecTtBoBanue», «EctecTBeHHbIN 0TOOp», «MHOroo0pasue COpTOB pacTEHUN»,
«MHorooOpasue  mopoJ  KUBOTHBIX»,  «llomymauum»,  «MyrannoHHas
U3MEHUYHMBOCTB», «Apomopdo3b», «Manoamantanumy», «OOwWas aereHepauus,
«/IBmwxymme cuibl »Bosmronun», «Kapra-cxema wMapmpyra nyremectsus Y.
HapBuna», «boprba 3a cyimiectBoBanue», «lIpucrnocoOJeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI000PAa30BAHUEY.

O0opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IMYHbIMM THIAMH OKpAaCKH,
Ha0oOp IMJIOAOB M CeMsiH, KoJulekuus «lIpumephl 3allUTHBIX MPUCHOCOOJIEHUHN Yy
XKUBOTHBIX», MOJAeNb «OCHOBHBIE HAaNpaBIEHUS 3BOJIOLUN», 00BEMHAS MOJAETH
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapta Mupa, Kouiekuus «@POpMbl COXPaHHOCTH
WCKOIIAEMBIX JKMBOTHBIX M pacTeHuil», Mojenb anmmkauusa «llepekpéct
XpPOMOCOMY, BIIaXKHBI€ MpernapaThl «Pa3Butue HacekoMoroy, «Pa3surue asarymkmy,
MuKponpenapar «/pozoduna» (Hopma, myTraunu GopMbl KPbLIILEB U OKPACKH TEJIA).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BUIIOB IO MOP(POJIOTrHUIECKOMY
KPUTEPUIO».

JlabopaTtophas pabota Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma U e€
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble TpPEACTABICHHUS O 3apOXIACHUM >KW3HU. HayuHble THIoTE3bl
BO3HMKHOBEHHUSI >KM3HM Ha 3emye: aOuoreHe3 M MaHCIEpMUA. XUMUYECKAs
3BOJIIOLIUA. AOHMOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.



DKCIepUMEHTAIbHOE MOATBEPKIACHUE XUMUYECKOU 3BOONHY. HauanbHble Tamnsl
ouosornyeckor 3posoruu. ['unoreza PHK-mupa. dopMupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HHUKHOBEHHE NPOTOKJIETKHU. [IepBble KIETKHM W HMX 3BOJIOIUA.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3olickas 3pa U €€ Mepuoabl: KEeMOPUNCKUH,
OPAOBUKCKHUH, CHLITYPUHUCKHAM, JEBOHCKUI, KAMCHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo301ickas 3pa W €€ [epuoiabl: MNaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTKa KIMMaTa M TeOJIOTUYECKHX MpolueccoB. OCHOBHBIE 3Tallbl
ABOJIIOLMM PACTUTEILHOTO M >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpAa KakK OTpakeHHe 3BoONUUA. (OCHOBHBIC
CHUCTEMAaTHYECKHUE TPYIIIbI OPraHU3MOB.

OBoIIOLIKA YEN0BEKA. AHTPONOJIOTHUS KaK Hayka. Pa3BuThe mpeacTaBiieHui O
MPOUCXOXKJICHUHM 4YeloBeKa. MeToapl H3ydeHHs aHTpororeHeza. (CxoactBa u
pa3JIn4rs YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JIBrokymine cuibl (pakTopsl) aHTponorenesa. HacneacTBeHHas N3MEHUHUBOCTh
U eCTeCTBEHHbIH 0TOOp. OOIIEeCTBEHHBI 00pa3 »KWU3HH, H3TOTOBICHUE OPYIAUil
TpyAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM M BETBU DBOJIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek npsAMoxonsminii, YenoBek HeaHAEpTalbCKul, YesoBek
pasyMHbIii. Haxogku HCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHMS, OOJACThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.

Uenoseueckne  pacel. OcCHOBHbIE  OOJIBIIME  Pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajJiouJHass  (PKBaTOpHayibHasi),  MOHTOJIOUJHAS
(a3uaTcko-amepukanckasi).  UYepTel ~ TPHUCIOCOOJICHHOCTH  TpEJCTaBUTENCH
YEJOBEYECKHUX PAC K YCIOBUAM CYIIECTBOBAaHMS. ENMHCTBO YEIOBEYECKHUX Pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

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

Tabmuner n cxembl: «BosnukHoBenne CoJIHEUHON cuCTeMbl», «Pa3Butne
opraHuuyeckoro wmupa», «PacturenbHas KieTka», <«OKUBOTHas  KIETKay,
«IIpokapunornueckass kineTka», «COBpEMEHHasi CHUCTEMA OPTaHUYECKOIO MHPaAY,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEJOBEKa M YEeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  IPEJIKOB



COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moau», «JpesBHue moman», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanne:  mymsoku  «[Ipowcxoxknenne — demoBeka»  (OIOCTHI
aBCTpaAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaliblla, KPOMAHBOHIA), CJICHKUA WIH
U300pKEHHUSI KaMEHHBIX OpYyJIUiA TEepPBOOBITHOIO 4YeloBeKa (KaMHH-YOMIIEPHI,
pyOmiia, ckpebsia), TEOXpOHOJIOTMYEcKasi TalOiuia, KoJueKius «Dopmbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckas padora Ne 1. «/3ydyeHne UCKOMAEMbIX OCTAaTKOB PAacCTeHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

Okckypcust  «DBONIOLMS ~ OpraHMyeckoro mupa Ha  3emie» (B
€CTECTBEHHOHAYYHBIN WM KPaeBEeIUECKUI My3€eil).

Tema 3. Opranu3msl M OKpYysKaoIias cpeaa.

DKOJIOTHS KaK HayKa. 3aladyd U pa3fenbl 3KOJOTHH. MeToIbl 3KOJIOTHYECKUX
MCCJIETOBAHNM. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuWTaHHA OpPraHMW3MOB: BOJIHAsA, HA3€MHO-BO3JYIIHAs, MMOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue axropsl. Knaccuduxanus 3xkoaoruueckux (pakTopos:
abuoTHYecKHe, OMOTMYECKHUE M AaHTPOINOIrEeHHbIE. JIeHCTBUE HKOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTtnueckue (paxTopbl: CBET, TEMIEPATYpPa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenusi OopraHU3MOB K  JCHCTBUIO  aOUOTHYECKUX  (haKTOPOB.
buosornueckne puTMBl.

buotnueckue paxtopsl. Buabsl OMOTHUECKMX B3aUMOACHCTBUI: KOHKYPEHIMS,
XHUIIHUYECTBO, cuMOno3 u ero (opmsl. [lapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIM3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAJIU3M, HEUTpaJIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJICUCTBUN JUIsl CYIIECTBOBAHMUS OPIraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKU nomyiasiuuu. (OCHOBHBIE TOKa3aTesn
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysius.

JdeMoHCcTpanuu:

[Toptpetsr: A. I'ym6oabar, K. @. Pynbe, 3. I'ekkenb.

Tabmumpl u cxemsl: kapta «IIpupoansie 30HB 3emum», «Cpeapl oOUTaHUSA
opranuzMoBy», «®Potonepuoansm», «llonymsauun», «3aKOHOMEPHOCTH pOCTa
YHUCJIEHHOCTHU MOMYJISINK UH(Y30pun-TyPenbku», «[luieBbie nenmy.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



JlabopaTtopHnas pabora Ne 3. «Mopdomornueckre 0COOCHHOCTH PACTCHUN W3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KoJIeycay.

[TpakTrdaeckast pabota Ne 2. «[1oacy€T TUIOTHOCTH MOMYJISIIIAIA pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAa,
MPOCTPAaHCTBECHHAsA, Tpoduueckas (mumeBas). Bumgbl-momuHantel. CBs3u B
OHUOILIEHO3E.

DKoJIoTMUecKre CcucteMbl (dkocuctembl). [loHsiTue 00 »sKOCHCTEME U
ounoreoneHoze. @OYHKIUMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHHU 3KocucTeMbl. [Iumiessie nenu u cetu. OCHOBHbBIE
NOKa3aTelM HKOCHCTEMBbI: Ouomacca, MPOIYKIUS. DKOJOTMYECKUE MHUPaAMUJbL:
MNPOAYKIIUU, YHUCIECHHOCTH, Ouomacchl. CBOWCTBA HKOCHUCTEM: YCTOWYHMBOCT,
camoperyJsinus, pazsutue. CyKueccusl.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  JKOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X035HUCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akrop ycToumBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pasHOoOOpasus Ha 3emiie.

Vuenne B. U. Bepnanackoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. KuBoe BemecTBoO u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECME M oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOreOXMMHUYECKHUE LIUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Ouochepe 3eMiiu. AHTpONOreHHble U3MeHeHUs B ouocdepe.
['11oGaabHbIC YKOJIOTHYSCKUE TTPOOIICSMEL.

CocyiiecTBoBaHMe MPUPOIbI U yenoBedecTBa. CoxpaHeHrne 6Mopa3HOOOpas3us
KaK OCHOBa YCTOWYMBOCTH Ouocdepsl. OCHOBA palMOHAIBHOTO YIPABICHUS
OPUPOJIHBIMHU PECYPCAMH U UX HCIOJIb30BaHUE. JlOCTHKEHUSI OMOJIOTHH U OXpaHa
TIPUPOIBI.

JdeMoHCTpaum:

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



Tabmunpl u cxemsl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOuiectBa», «llemn nuTaHus», «IKOJIOTHYECKAs MHPAMUJIAY,
«buocdepa u yenoBek», «IkocucTeMa MIUPOKOJIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOrO  jeca», «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOTEHHBIE BO3/ICUCTBUS HA IPUPOAY», « BakHEWIINE NCTOYHUKH 3arPsI3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelmas coctaBisronias Ouochepsn,
«®aktopel  nerpaganuu  mouB»,  «llapHukoBeii  addexTy, «DakTOpHI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdeps», «OOmas cTpykrypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Omochepe», «O30HOBBIM »dKpaH Ouocheps»,
«KpyroBopot yriepoaa B 0uocdepe», «KpyroBopor azora B pUpoae».

O6opynoBanue: Mojenb-anruMkanus « Tunuuneie OUOILEHO3bI», TepOapHii
«PactutenbHble cOOOIIECTBaY, KoJUIeKIMU «buonenosy», «Bpeautenu BaxxHEHITUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», T€pOApUu U KOJUIEKIIMU PACTEHUHN U )KUBOTHBIX,
MIPUHAJIEKAIIUE K Pa3HBIM SKOJIOTMYECKAM IpynnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit  ®enepanuu, H300paXeHUS OXpPaHSAEMbIX BHUIOB PACTCHUA W
YKUBOTHBIX.

[INTAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOI'PAMMLBI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COOQO, ycraHaBIMBarOTCS TpeOOBaHUS K peE3yJibTaTam
OCBOCHHS 00YYAIOITUMHUCS TIPOTrpaMM CpeTHEro 00IIero o0pa3oBaHMs:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeaMera «buomorus»
BbIJIEJICHBI CIICAYIOLIME COCTABIISIFOIIME: OCO3HAHHE O0YYaroUIMMUCS POCCUNCKOMN
IpaKIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIpEACNEHUIO, HajJuuyhe MOTHMBAMU K OOy4YeHHMIO  OHOJIOTHH,
[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJACHUH JMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPAJAULMN pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaloIIUXCsl PYKOBOACTBOBATHCS B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH ~YCTAHOBKAMM, MPHUCYLIUMU CHUCTEME
OMONIOrMYecKOro  00pa3oBaHWs, HaJU4Me HSKOJOTHYECKOTO IPaBOCO3HAHMUS,
CIIOCOOHOCTH CTABUTD LI€JIA U CTPOUTD KUZHEHHbIE TIIaHBbI.



JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHUA INpeameTa «buosorus» JOCTUraroTCs B
CMHCTBE YYEOHOW M BOCIHUTATENBHON JEATETbHOCTH B COOTBETCTBUU C
TPaJAMLIMOHHBIMU  POCCHUICKMMH  COLHMOKYJIbTYPHBIMH, HCTOPUYECKHMMH U
JTyXOBHOHPABCTBEHHBIMU I[IEHHOCTSAMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U
HOPMAaMH IOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMSI, CAMOBOCITUTAHUS
U CaMOpa3BUTHS, pa3BUTHS BHYTPEHHEW MO3WLUHUHU JUYHOCTH, NATPUOTHU3MA,
YBAXEHUS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPYyJa M CTaplIeMy MOKOJICHHMIO,
B3aMMHOTO YBa)KEHHUSI, OEPEKHOrO OTHOUICHUS K KyJIbTYPHOMY HACJICAUIO H
TpaJMLMsIM MHOTOHALIMOHAJIBbHOTO Hapoaa Poccuiickoii @enepauuu, npupoae u
OKpY’KarOLIEN Cpefe.

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHUS yU€OHOTO NpeameTa «bronorus 10mKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEW TO3UIMENW JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUMEHTalUMi, TMO3UTHUBHBIX BHYTPEHHMX  YyOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTAM POCCHMCKOrOo OOIIECTBA, PaCIIUPEHHE >KU3HEHHOI'O
OMbITA W ONBITA ACATEIBHOCTA B MPOLECCE PEATU3ALMN OCHOBHBIX HAIpPABICHHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCHHUTAHHSI: CHOPMUPOBAHHOCTh TIPAXKIAHCKON TMO3UIHH

00yyJaroierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00SI3aHHOCTEH, YBAXKEHHE
3aKOHA ¥ MPABOMNOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU IEATEIIBHOCTH IPU
CO3/IaHMU y4YeOHBIX MPOEKTOB, PEUICHMHM Y4EeOHBIX W MO3HABATEJBHBIX 3ajad,
BBINIOJIHEHUH  OMOJIOTUYECKHX  JKCIEPUMEHTOB; CIOCOOHOCTh  OMNPENEATh
COOCTBEHHYIO MMO3ULIMIO [0 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HM U OOBACHATH €€; YMEHHME YUUThIBaTh B CBOMX

JNENUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOIEH C Pa3HbIMU YOEKIECHUAMHU, KYJIbTYPHBIMU LHEHHOCTSIMU U
COLMAJIBHBIM  IIOJIOKEHUEM; TOTOBHOCTP K COTPYAHHYECTBY B IIpolecce
COBMECTHOT'O BBINIOJHEHUSI YYE€OHBIX, MO3HABATEIbHBIX W HCCIEAOBATEIbCKUX
3a]a4, YBA)KUTEJIBHOIO OTHOIIEHUS K MHEHHIO ONIOHEHTOB MIPHU OOCYXICHUH
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COAEPKaHUS; TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOU JICATEIILHOCTH;

2) NATPUOTHYECKOTO BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPAXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHMS K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTH Iiepen PonnHon, ropnoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM SA3BIK U KYyJIbTYpPY, NPOILLIOE M HACTOSLIEE



MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuu; HEHHOCTHOE OTHOLIEHWE K IPUPOIHOMY
HACJIEINIO ¥ aMATHUKAM IIPUPOJIBI,

noctwkeHnsasM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;
CIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMoNOruM, MOHUMAaHMS 3HAUYEHHs OHOJIOTMM B IO3HAHUM 3aKOHOB NPUPOJBI, B
KU3HU YeJIOBEKa U COBPEMEHHOTO OOIIEeCTBa; UeiHas yOe:KkIEHHOCTh, TOTOBHOCTh
K CIIy’)K€HHIO U 3amuTe OTeuecTna,

OTBETCTBEHHOCTH 3a €ro Cylb0Y;

3) IYXOBHO-HPaBCTBEHHOI0 BOCIIMTAHHA:
OCO3HaHHUE JTYXOBHBIX IIEHHOCTEH POCCHIICKOT0 Haponaa; cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEAEHUS; CHOCOOHOCTh OIICHUBATh
CUTYaLIMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUS,

OpPUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAaJla B IIOCTPOCHUE YCTOMYMBOrO OyAYIEro; OTBETCTBEHHOE
OTHOILIEHHE K CBOUM POJUTENISIM, CO3JIaHUI0 CEMBH HA OCHOBE OCO3HAHHOIO
MPUHATHS [IEHHOCTEW CEMEWHOW KU3HHU B COOTBETCTBUHU C TPAAULHUSIMU HAPOJOB
Poccun;

4)  3CTETHYECKOr0 BOCIIHTAHHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUI; TOHUMAHUE
AMOILMOHAJILHOTO BO3JEHCTBUS KUBOW MPUPOIBI U €€ IEHHOCTH; TOTOBHOCTh K
CaMOBBIPAXXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JIMYHOCTH;

5)  ¢usnveckoro BocnuTaHusi, GoOpMUPOBAHUSA KYJIbTYPbI 310POBbSI
¥ SMOLMOHAJIBLHOIO 0JIATOMOJYYHS:

MOHMMAaHUE U peas3aliusl 3I0POBOT0 M 0€301MacHOT0 00pa3a KU3HH (310POBOE
MUTaHue, COOTI0ICHIE TUTUEHUYECKHUX MPABUII M HOPM, COQTaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryisipHas (u3MYecKass aKTUBHOCTh), OEpeKHOTo,
OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBbIO; TTOHUMAHHUE IIEHHOCTH MPABUJI HHAUBUIYATBHOTO U
KOJIJIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIMSIX, YIPOXKAIONIUX 370POBBIO U JKU3HU JIFO/ICH;

OCO3HAHUE MOCEICTBUN U HEMPUATHS BPEIHBIX IPUBLIYEK (YHOTPEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KypeHHs); 6)

TPYAOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPydy, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYAOIIO0HE;
TOTOBHOCTh K QKTHUBHOW JIEITEJIBHOCTH TEXHOJOTHYECKOM U  COIMaIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSATEIHHO



BBITIOJIHATh ~ TaKyl  JEATEeIbHOCTh, HMHTEPEC K  pPa3IudHbIM  cdepam
npoecCUOHaNBbHON  JIEeATETbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymedd mpodeccurt uW pean30BBIBAaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUI0 U CaMO0Opa30BaHUIO Ha

MPOTSKEHNUU BCEH KU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHUE K MPUPOJIC KaK UCTOUHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS; TIOBBIIEHNE YPOBHS 3KOJIOTHYECKON
KYJbTYpbl: TPUOOpPETEHHE ONbITa IJIAHUPOBAHUS TIOCTYNIKOB M OIIEHKH UX
BO3MOXHBIX TOCJEACTBUN JUIsl OKpYXalollled Cpejbl; OCO3HAHHE TII00aTbHOTO
XapakTepa SKOJIOTMYECKUX MPOoOJIeM U MyTen Ux
pELIeHMs]; CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpEeTaeMble MPU U3YUEHUU OHOJOTUU
3HAHMS W YMEHUS TMpPU pEHICHUU TMpoOJeM, CBS3aHHBIX C PalMOHAIHLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  TMPaBUJI  TOBEACHUS B MIPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHUE pPABHOBECHUS B SKOCUCTEMAX, OXpPaHY BHUJOB,
AKOCUCTEM, OHOCheEpDI);

AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAIIMX BPEA OKPYKAIOIIEN MPUPOTHON
cpelie, yMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIC SKOJOTUYECKUE TMOCIEICTBUS
NpEANPUHUMAEMBIX JEUCTBUM W MpeNoTBpaliaTh HWX; HaJIW4YMe Pa3BUTOrO
HKOJIOTHYECKOTO MBIIIJICHUS, 3KOJOTHUYECKON KYJIbTYpPhl, OIbITA AESITEIbHOCTH
HKOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHUS  PYKOBOJACTBOBAThCS HMHU B
MMO3HABATEIbHOW, KOMMYHUKATUBHOW W COIMAIIBHOM MPAKTUKE, TOTOBHOCTU K
YYaCTHUIO B IPAKTUUECKOMN AEATEIbHOCTH SKOJIOTHUYECKON HANTPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KyJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDE;
COBEPIIICHCTBOBAHUE SI3bIKOBOM M YUTATEIHLCKOUM KYJIBTYPhI KaK CpeACTBa
B3aMMOJICHCTBUSL MEXJY JIOJbMU U TMO3HAHHWS MHpPA; MOHUMaHUE CHEIU(UKA
OWoNOTMM KaK HayKH, OCO3HaHUS €€ poiii B (HOPMUPOBAHUM PAIMOHAIBHOTO
HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKaIoIIeM
MHUpE KaK O €IMHCTBE MPUPOJBI, YeJIOBEKa U OOIEeCTBa, B TTO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXPAaHEHUsI TPUPOJTHOTO PABHOBECHS,
yOeXKIEHHOCT, B 3HAYUMOCTHM OWOJOTMU [Jii COBPEMEHHOW LMBHIJIM3AIUU:
oOecrieueHuss HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHWE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX  pellaThb PECypCHble  MNPOOJEMbl  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BhIXOJA M3 TJIOOAIBHBIX IKOJIOTUYECKHUX MPOOJIeM U
oOecrieyeHusi  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAIBLHOMY



UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpcOB M (OPMUPOBAHMIO HOBBIX CTaHAApPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B IIOJIyYEHUU OMOJIOTMUYECKHUX 3HAHUM B IIEJIAX
MOBBILICHHSI 00N KYJIbTYphI, €CTECTBEHHO-HAYUYHON T'PaMOTHOCTH, KaK COCTaBHOM
yacTh (YHKIUMOHAIBHOW TI'PaMOTHOCTH OOywaroummxcs, (QopMuUpyeMoill mpH
W3Y4eHUU OMOJIOIMH; IOHUMAaHHUE CYIIHOCTH METOJOB MMO3HAHMS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIOJb30BaTh IIOJIyYaeMble 3HAHUSA IS
aHalM3a U OOBSICHEHHs SIBJCHHM OKPYXKAIOIIEr0 MHpa W MPOUCXOIANINX B HEM
U3MEHEHUH, yMEHHME JejlaThb OOOCHOBAHHbBIC 3aKIIOUYEHHS Ha OCHOBE HAay4HBIX
($akTOB M UMEIONIMXCS JaHHBIX C IENbIO TMOJIyYE€HHS JIOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTBh CAMOCTOSATEIBHO UCIIOJIB30BaTh OMOIOTMYECKUE 3HAHUS IS
pelieHus npoOjeM B pealbHbIX >KU3HEHHBIX CHUTYalUsX; OCO3HAHHE LIEHHOCTH
HAay4YHOU JESITENBHOCTH, TOTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IESTEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTB U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K
AKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAHUI 110 OMOJIOIMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ylbTaThl OCBOEHUs yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYJAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIIHC
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHenudUKy METOAOB IO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBIICHHUE, TPOIIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIOBaHNe, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHUX ), YHUBEPCATbHBIE
yueOHble JedcTBUs (TIO3HABAaTENbHbIE, KOMMYHUKATHBHBIC, PETYJSATUBHBIC),
obecnieunBaroniye GopMupoBaHue PyHKIIMOHAIBHOM TPAMOTHOCTU U COLIMATIBLHOM
KOMIIETCHIIUM  OOyYaronuxcsi, CIHOCOOHOCTh OOYy4YaloIIMXCA  HUCIOJIb30BaTh
OCBOCHHBIC MEXKIMCIUTIIINHAPHBIC, MUPOBO33PEHUCCKIE 3HAHMS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUAIILHOM MPaKTHKE.

MertanpenMeTHbIe PEe3yNbTaThl OCBOEHHUS MPOTPAMMBI CPEIHETO OOIIEro
0o0pa3oBaHuUs TOHKHBI OTPAXKaTh:

OByaieHUe YHMBEPCAJbLHBIMH Y4€eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a30BbIe JIOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (OPMYJIMPOBATh H  aAKTyaJIM3UPOBATh  MPOOIJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE; MCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUM TMPUEMBI
JIOTUYECKOTO MBIIIUICHHUs] (aHaln3a, CUHTE3a, CpaBHEHUA, KIIacCU(PUKAIINH,



00001IeHNsT), PacKpPhIBaTh CMBICT OHOJIOTHYECKUX TMOHATHHA (BBIACIATH WX
XapaKTepHbIE TPU3HAKU, YCTAHABIINBATH CBSI3U C IPYTHMHU OHATHSMH ); OTIPEACIISATH
IIEJIN IeITeIbHOCTH, 3aaBas apaMeTphl U KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACITEILHOCTA C TIOCTABICHHBIMU IIEIISIMU;
UCTIONIb30BaTh OMOIOTHUECKHE TTOHITHS T OObICHEHUS (DaKTOB U SIBJICHUIN
KUBOW  TIPUPOJABI; CTPOUTH  JIOTHYECKHE  PACCYXACHUS  (MHIYKTUBHBIC,
JETYKTUBHBIC, 10 AHAJIOTHH), BBIIBISATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX, (DOPMYITHPOBATH BBIBOBI U 3aKIFOUCHUS; TPUMCHSITh
CXEMHO-MOJICIIBHBIE CPEICTBA JIsi TPEJCTABICHUS CYIIECTBCHHBIX CBSI3Ed W
OTHOIIICHWH B M3y4aeMBIX OHOJIOTUYECKUX OOBEKTax, a TaKKe MPOTHUBOPCUHIA
pPa3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HWHPOPMAIMOHHBIX HCTOYHHKAX;
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMbI C YIETOM aHAIM3a UMEIOITUXCSI
MaTepUaNbHBIX W HEMATEPUAIbHBIX PECYpCOB; BHOCUTh KOPPEKTHBHI B
NEeATEeTLHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIETATOB
IIEISIM, OIICGHWBATh PHUCKH IIOCIEICTBHA JEATEIHRHOCTH, KOOPAHMHHPOBATH U
BBITIOJIHATH PA00TY B YCIOBUAX PEABHOTO,
BUPTYaJIbHOTO W  KOMOWHHPOBAaHHOTO  B3aWMOJICHCTBHS;  pPa3BUBATH
KpEaTUBHOE MBIILJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€ HCCJIEI0OBATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMH YI€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JCSITEIBHOCTH,
HAaBBIKAMHM  paspenieHusi mpo0sieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a1a4, TPUMEHEHHUTO
pPa3TUYHBIX METOJIOB MMO3HAHMS; UCTIOIB30BaTh PA3JIMYHbIC BUbI I€ITEIBHOCTH T10
TIOJTYYCHHUIO HOBOT'O 3HAHMS, €0 MHTEPIPETAIINN, TIPEOOPa30BaHUIO M TPUMEHEHHUTO
B YYCOHBIX CHUTyalMsIX, B TOM YHCIE TMPHU CO3JaHUU yYEOHBIX M COIMAJIBbHBIX
MpoeKkToB; (GOPMHUPOBATH HAYYHBIM THUI  MBIIUICHUS, BJIaJACTh HAyYHOU
TEPMHUHOJIOTHEM,

KITFOUEBBIMU TOHATUSIMH ¥ METOJAaMH; CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE

3a/1aqyu B 00pa3oBaTeNbHON

NEATEeTLHOCTH Y KU3HCHHBIX CUTYAIIHSIX; BRISBIIATH PUYHUHHO-CIIC/ICTBEHHBIE CBSI3U
U aKTyaJlu3UpoOBaTh 3ajlady, BBUIBUTATh THUIOTE3y €€ pelieHUs, HaXOIUTh
apryMEHTBI JJI1 J0Ka3aTeIhCTBA CBOMX YTBEPXKICHUH, 3a/aBaTh IMapaMeTpbl |
KPUTEPUH pEIICHUS; aHAIM3UPOBATh IIOJYYCHHBIE B XOJIC PCIICHUS 3aJ1ayu
pe3yNbTaThl, KPUTHUYECKH OIICHMBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCJIOBHSX; /IaBaTh OIIEHKY HOBBIM CHUTYyaIUsIM, OIICHHBATh
NPUOOPETEHHBINM OMBIT; OCYIIECTBIIATH IEJICHANIPABICHHBIA TIOUCK TepeHoca
CPEJICTB U CIIOCOOOB



JIeHCTBUSL B MPO(ECCHOHAIBHYIO Cpely; YMETb [EepEHOCUTh 3HaHHUS B

MIO3HABATEJIbHYIO U MPAKTUYECKYIO 001acTH
KU3ZHEIEATEIIbHOCTH; YMETh HMHTETPUPOBATH 3HAHUSA M3 PA3HBIX MPEAMETHBIX

oOnacTell; BbIIBUraTh HOBBIE MJIEH, MpeJiaraTb OPUTMHAIBHBIE MOIAXOABI U

pelieHus,

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMauU (TeKcTe y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM  JuTeparype, OWOJOrMYeCKHX CJIOBapsiX W
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaJIW3UpPOBATh
uHGOPMAIIUIO PA3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, KPUTUIECKU OLCHUBAThH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb; (POPMYJIMPOBATH 3aMIPOCH] U IPUMEHSTh
pa3IuYHbIe METO/IbI IPU IMOUCKE U

otbope Ounosiornueckoi mHpopManu, HEOOXOAUMOM NJI BBIMOJHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIB30BAHKUS HH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHM, COBEPIIEHCTBOBATh KyJIbTYPY aKTUBHOT'O HCIIOIb30BaHUS PA3IUYHBIX
MOMCKOBBIX ~ CHUCTEM; CaMOCTOSITEJIbHO  BBIOMpaTh ONTUMaJbHYIO  (opmy
NpeACTaBICHUs] Ouosornuecko uHpopMauu (Cxembl, rpadukd, TUarpaMMbl,
TaOJINIbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KadecTBe CpeacTBa npu padoTe ¢
Ononornyeckod uHPOpMaLMEl: NPUMEHATb XUMUYECKHUe, (U3HUECKUE U
MaTEeMaTU4YeCKUe 3HAKU U CHUMBOJIbI, (OpMyJibl, aOOpeBHATYPY, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJa/J€Th HABbIKAMU pACHO3HABaHUS U 3alUThl  MH(pOpMaLUH,
MH(OPMAMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU A€HCTBUSMM:

1) oOmeHme: OCYIIECTBIISATh KOMMYHHKAIIMM BO BCEX cdepax KHU3HH,
aKTUBHO y4aCTBOBAaTh B IMAJIOTe WK AUCKYCCUU 1O CYLIECTBY 00CYk/1aeMOil TEMBI
(yMeHue 3aaBaTh BOIPOCHI, BBICKA3bIBATh CYXKJICHHSI OTHOCUTEIBHO BBITTOJIHEHUS
npearaeMoiu 3a1auu, YYUThIBATh HHTEPECHI U COTIACOBAHHOCTD MO3ULIUHN APYTUX
YYaCTHUKOB JHMAJIOTa WIM JUCKYCCHHU); paclo3HaBaTh HEBepOaJbHBIE CpEICTBA
OOIIeHU s, TOHUMATh 3HAYE€HHE COLMAIBbHBIX 3HAKOB, MPEANOCHUIOK BO3SHUKHOBEHHUS
KOHQJIMKTHBIX CHUTYallMid, yMETh CMAr4aTh KOH(IUKTHI U BECTH IEPETOBOPHI,
BJAJETh PA3IUYHBIMM CHOCOOAMM OOIIEHHS M B3aWMOJACWUCTBUA, IOHUMATh
HaMEepEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY



U B KOPPEKTHOU Ppopme popMyTupoBaTh CBOM BO3PAXKEHUS; Pa3BEPHYTO U JIOTUIHO
U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs JAesITeJIbHOCTh: TIOHUMATh U HUCIOJIb30BATh MPCUMYIIECTBA
KOMaHJTHOM ¥ MHAMBUAYAJIbHON pabOTHI MPU PEIICHUH OUOJIOTHYECKON MPOoOIIeMBl,
00OCHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX (HOPM B3aUMOACHCTBUSA
Ipy pelieHur y4dyeOHOM 3ajauM; BBIOMpaTh TEMATUKY U METOJbI COBMECTHBIX
JEUCTBUM ¢ yUETOM O0IIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh LEIM  COBMECTHOM  JAEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHUCTBUA IO €€ JOCTMIKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacnpenensaTh poiad € y4ETOM MHEHUM YYacTHUKOB, OOCYXIAaTh PE3YJIbTAThl
COBMECTHOI palOOoThl; OLIEHUBATh Kaue€CTBO CBOETO BKJIAJa M KaXJOro Y4acTHHKA
KOMAaH/bl B
oOlmil pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUSM; MpEAJIaraTb HOBBIE IPOEKTHI,

OLICHUBATh UJCH C IIO3ULIMU HOBU3HBI,

OpPUTMHAJIBHOCTH, NPAKTUYECKOM 3HAYMMOCTH; OCYLIECTBISATH IO3UTHBHOE

CTPATErM4ECKOE MOBEICHNUE B PA3JIUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amnusi: KCIIOJIb30BaTh OMOJIOTHYCCKUE 3HAHUS JUIS BBISBIICHHSI
npoOJieM U uxX
pelIeHUs] B OJKU3HEHHBIX M Y4YEOHBIX CHUTyallusiX; BHIOMpaTb HAa OCHOBE
OMOJIOTMYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCUCTBUSAX U
IIOCTYIIKaX MO OTHOILUEHUIO K XUBOH IPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXaIOIMX; CAMOCTOSITEIbBHO OCYIIECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTD,
BBISIBJIATH NIPOOJIEMBI, CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJlayd B
00pa30BaTeNbHOM JESATENBHOCTH W KU3HEHHBIX CHUTYalUsIX; CaMOCTOSITEJIbHO
COCTABJISITH IUIAH PELICHUs MPOOIEMBI C YUETOM
UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEW WM MPEANOYTCHUH; JaBaTh
OLIEHKY HOBBIM CUTYAIUSIM; PACIIUPSITh paMKH Y4EOHOTO IIpeIMETa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; eiaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €TO,
OpaTh OTBETCTBEHHOCTH
3a pelIeHHE; OLICHUBATH
NPUOOPETEHHBIN OIIBIT;
cocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW JPYyAULIMUA B
pa3HBIX 00JIACTSX 3HAHHM, IMOCTOSHHO TIOBBINIATH CBOW OOpa30BAaTENbHBIA U



KyJIbTYPHBI ypOBEHb. 2) CAMOKOHTPOJb: [1aBaTh OIEHKY HOBBIM CHTYaIlHsIM,
BHOCHUTb KOPPEKTUBBI B I€ATEIIBHOCTD,
OLICHUBATBH COOTBETCTBUE PE3YJIbTATOB LIEJISIM; BIIAIETh HABBIKAMU ITO3HABATEILHON
pedaekcun Kak 0OCO3HAHUS COBEPIIAEMBIX AEUCTBUNA U MBICIUTEIBHBIX IPOLECCOB,
UX PE3yJbTaTOB M OCHOBaHMI, MCHOJb30BATh NPUEMBI pepIEKCUU ISl OLCHKU
CUTyalluu, BbIOOpAa BEPHOTO PEIICHMS; yMETh OLIEHWBATh PUCKU M CBOEBPEMEHHO
IIPUHUMATH PELICHU 110 UX
CHIDKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB
NEATEIBHOCTH;

3) npuHATHE cedsi U APYIUX: IPUHUMATD CeOsl, TOHUMAasi CBOU HEJIOCTATKU U
JIOCTOMHCTBA; NMPUHUMATh MOTHUBBI M apryMEHTBl JAPYIMX IIPU aHaIu3e
pe3ynbTaTOB

JeSATEeIbHOCTH; IPU3HABATH CBOE MPaBO U MPABO JAPYTUX Ha OMIUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crierupuueckue 1jst yaeoHoro npeamera «buosorus»
HAy4YHbIC 3HAHMSI, YMEHUS U CIIOCOOBI ACHCTBUIN MO OCBOCHHUIO, UHTEPIIPETAINHN U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JCSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYyaIlHsIX, a TaKKe B PEATbHBIX
JKU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C Ouosoruei. B mporpamme mnpeaMeTHbIe
pPE3yNbTAThl IPEACTABIICHBI IO TO/1aM 00YUYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI yueOHOTO Tpenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

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

3HAHMS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIaJ€ POCCUNUCKUX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKITMOHATHHOU TPAMOTHOCTH YEIOBEKa
JUTS pEIICHUS )KU3HEHHBIX 3a]1a4; YMEHHUE PAaCKPBIBATh COJEPKaHUe OMOIOTUYECKUX
TEPMUHOB U TOHSITUH: XKU3Hb, KJIETKa, OPraHu3M, MeTabou3M (OOMEH BEIIECTB U
MpEBpAILEHUE PHEPTHH), TOMEOCTa3 (CaMOpEryJisius), YPOBHEBas OpraHu3alus
JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE (PETPOAYKIIUsI), HACIEACTBEHHOCTb,
W3MEHYMBOCTh, POCT W pa3BUTHE; YMEHHE H3JIaraTh OMOJIOTMYECKHE TEOPUHU
(keTouHasi, XpOMOCOMHas, MYTallMOHHAs, IEHTpajdbHas JIOrMa MOJICKYJISPHOM
ouonorun), 3axkoHsl (I'. Mennens, T. Moprana, H. W. BaBunoBa) u ydyenus (o



HEHTpax MHOTooOpa3usi M TMPOUCXOXKACHUS KyJNbTypHbIX pactenuid H. W.
BasuioBa), onpenensiTh TpaHULbl UX IPUMEHUMOCTH K KMBBIM CHCTEMaM; YMEHUE
BJIa/IETh METOJIaMU HAYYHOTO MTO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OINMCAaHUE JKMUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHU3alUsi U IPOBEICHHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BBIABH)KEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEMbIMA BEJIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX pE3YyJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHATUHI, TEOPUN U 3aKOHOB, YMEHHE JI€JIAaTh BBIBOJIbI
Ha OCHOBAaHUM IIOJIYYEHHBIX PE3YJIbTATOB; YMEHHUE BBIACIATH CYLIECTBEHHbIE
OpU3HAKU BUPYCOB, KIETOK MPOKAPHUOT M OYKAapHOT, OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTM MPOLECCOB: OOMEHa BELIECTB H
IPEBPALICHUS] SHEPTUH B KJIETKE, (POTOCUHTE3A, IUTACTUYECKOTO U IHEPTETUUECKOTO
oOMEHa, XEMOCHUHTE3a, MHUTO03a, Mei03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHHS,
VHIMBHUIYAJIBHOTO Pa3BUTHS OPraHu3Ma
(oHTOreHe3); yMEHHE IPUMEHSITH [TOJIyY€HHbIE 3HAHUS 151 OObSICHEHUS
OMOJOTMYECKUX TPOLIECCOB U SIBJIICHUH, JJI IPUHATHUSA IPAKTUYECKUX PEIICHHI B
MIOBCEITHEBHOM JKM3HHU C 1I€JIbI0 0OecrieueHus1 0€30I1acCHOCTH CBOETO 310POBbsS U
3JI0POBbsI OKPYKAIOLIUX JIFOJIEH, COOJIIOIEHNUSI HOPM TPaMOTHOTO IOBE/ICHHUS B
OKpY>Karolllel MPUPOIHOM cpesie, TOHUMaHue HEOOXOAMMOCTH UCTIOIb30BaHMS
JOCTHXKEHU COBPEMEHHOM ouoJsiornu # OMOTEXHOJIOTUH IS
PalMOHAIIBHOIO MIPUPOIONOIIB30BAHNS; YMEHUE PEIIATh AIEMEHTaApHbIE
T€HETUYECKHUE 3a]1a4i Ha MOHO- U IUTUOPUTHOE CKPEIIMBAHUE, CLIETNIEHHOE
HacJIeJJOBaHUE, COCTABIISATh CXEMbl MOHOTMOPUTHOTO CKpPEIIMBAHUS JJIsI
MpeICKa3aHMs HACcJIeJOBaHUs IPU3HAKOB Y OPraHU3MOB; YMEHUE BBIMOJIHATD
1abopaTopHBIC U MPAKTUUECKHE pabOThI, COOTIOIATh
nmpaBuia mpu padbore ¢ ydyeOHbIM M JaOOpPATOPHBIM OOOpPYJAOBaHHEM; yMEHUE
KPUTUYECKA OLEHMBATh M HMHTEPIPETUPOBATh HH(MOPMAIMIO OHOJIOrHYECKOro
COJIEp KaHMsl, BKIHOYAOLIYIO [ICEBJOHAYYHbIE 3HAHUS M3 Pa3JIMYHBIX UCTOYHHKOB
(cpencTBa MaccoBOM MH(pOpPMaLMK, HAYYHO-TIONMYJIIPHBIE MaTEPHAaIIbl), STUUYECKHE
aCTeKThl COBPEMEHHBIX HCCIIEJOBAHUNA B OHOJIOTMH, MEAUIMHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBbIE M YCTHBIE COOOUIEHUs, 0000mas
OMONOrMYecKyl0 MH(GOPMAaLMI0O M3  HECKOJbKUX  HCTOYHHKOB, TI'PaMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
[IpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buonorus» e 11
Kacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIA OMOJIOTHH B CHCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHOHAYYHOMN
KapTUHBI MApa U HAYYHOTO MHUPOBO33PEHUS, O BKJIa/Je POCCUHUCKUX M 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKITMOHAITBHONW TPAMOTHOCTH YEJIOBEKA



JUTS pEIICHUS )KU3HEHHBIX 33]1a4; YMEHHUE PACKPBIBATh COAEPKaHUE OMOIOTUYECKUX
TEPMUHOB U TOHSTHI: BUJ, MOMYJSAIUs, TeHOMOH, IBOJIOLMS, JBUKYIIAE CHIIbL
(paxkTOpBI) HBONIOIUH, TPHUCIIOCOOIEHHOCTh, OPTaHU3MOB, BHJA000pa30BaHMUE,
HKOJIOTHYECKUE (DAKTOPBI, IKOCUCTEMA, MPOJYIIEHThI, KOHCYMEHTHI, PEIYyILICHTHI,
[N TWTAHUS, SKOJOTHYECKas NUpaMuaa, OWoreoleHo3, Omocdepa; ymeHUe
u3naraTh OWoJioruyeckue Teopuu (dBosonuoHHas Teopuss Y. [lapBuHa,
CUHTETHUYECKAsT TEOPHs DBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIICBOTO
cxonctBa K. M. bapa, uepenoBanus ri1aBHbIX HaIPaBICHUM U MyTell 3BOMIONUU A.
H. CeseprioBa, yuenus o 6uochepe B. . Bepranckoro), onpeaensiTh TpaHUIBI UX
OPUMEHUMOCTH K JKMBBIM CHUCTEMaM; YMEHHE BIJAJIETh METOJaMU HAyYHOTO
MO3HAHUSA B OMOJIOTUH: HAOJIOIEHWE W OINMCAHUE >KUBBIX CHUCTEM, IPOIIECCOB H
SBJICHUM, OpraHu3alus ¢ TMPOBEJCHUE OMOJOTUYECKOTO  HIKCIIEPUMEHTA,
BBIJIBUKCHUE THUIOTE3bI, BBIABICHUE 3aBUCHUMOCTH MEXKIY HCCICAYEMBIMU
BEITMYMHAMU, OOBSICHEHHE TOJYYCHHBIX PE3YJIbTATOB, HUCIOJIb30BAHHBIX HAYYHBIX
MOHSATUH, TEOPU U 3aKOHOB, YMEHUE JIeJIaTh BHIBOJIBI HA OCHOBAHUHU MOJYUYEHHBIX
pEe3yNbTaTOB, yYMEHHE  BBIACIATH  CYIIECTBCHHBIC  MPU3HAKA  CTPOCHUS
OMOJOTUYECKUX OOBEKTOB: BHJIOB, MOMYJSIUNA, MPOIYIEHTOB, KOHCYMEHTOB,
pEenyIeHTOB, OHOTEOIEHO30B M  DKOCHCTEM, OCOOCHHOCTHM  IPOIIECCOB:
HACJIEJICTBEHHOM W3MEHYMBOCTHU, €CTECTBEHHOTO OTOOpa, BHUA000pa3oBaHUS,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBHUS OSKOJOTHYECKHX (HaKTOpOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUH B SKOCUCTEMAaX, aHTPOMOTEHHBIX
U3MCHCHUI B DKOCHCTEMax CBOCH MECTHOCTH, KpPYroBOpOTa BEIIECTB W
OMOreOXMMHUYECKHX IMKJIOB B Ouocdepe; yMeHne IpUMEHSTh MOTyYeHHbIC 3HAHUS
IS OOBSICHEHUST OHMOJOTHYECKUX TPOIECCOB W  SBICHWUM, IS TPUHATHS
MPAaKTUYECKUX PEIICHWA B TIOBCETHEBHOM JKH3HM C TMEIBbI0 OO0eCTIeUeHUs
0€30MacHOCTH CBOETO 3J0POBBS W 3JIOPOBBSI OKPYXKAIOUMIUX JIFOJICH, COOIIOICHHUS
HOPM TPaMOTHOTO TOBEJCHUS B OKPYXKAIOIICH MPUPOJHON cpene, MOHUMAaHHE
HEOOXOJMMOCTH HCIIOB30BAaHUSA JOCTH)KEHUM COBPEMEHHON OHWOJOTHUU  JUIs
pPaIMOHAIBHOTO  TPHPOJOIIONB30BAHUS;, yMEHHE  peraTh  dJIEMEHTapHbBIC
OMOJIOTUYECKUE 3a/1a4H, COCTABIIATh CXEMBI

MepeHOCca BEIIECTB M DHEPTUHU B SKOCHCTEMaXx (IIEMH MTUTaHUs); YMCHHUE BBITOJTHATH

7a00paTOpHBIE U MIPaKTUYECKUuEe paboThl, COOJIIOAAThH

nmpaBuia mpu padbore ¢ y4yeOHBIM M JTAOOPATOPHBIM OOOpPYIAOBaHHEM; yMEHUE
KPUTUYECKA OIEHWBATh M HWHTEPIPETUPOBATH HWHOOPMAITUIO OHOJIOTHYECKOTO
coJiep KaHMsl, BKJITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 Pa3JIMYHBIX UCTOYHHUKOB
(cpenctBa  maccoBoil  WHGOpMAIMKM,  HAYYHO-TIONMYJISIPHBIE  MaTepUabl),
paccMaTpuBaTh  TJ00ANbHBIE  JKOJOTHYECKHE TMPOOJIEMBI  COBPEMEHHOCTH,
dbopMHpOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO MO3HIMIO; YMEHHUE CO3/1aBaTh



COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOMIEHHs, 0000mIas OHOJOTHYECKYIO
MH()OpPMAIIHIO 3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJB30BATh MOHATHIHHBIN
anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uuposere)
Ne i/ oOpa3oBaTe/ibHbIE
NMPOrpaMmblI Koutpoasnbie | IlpakTuyeckue
Bcero pecypchbl
padoThI padoThI
bubnunoreka LIOK
1 bronorus kax nayka 2 0.25 0.5 https://m.eds00.ru/7f41¢292
bubnunoreka LIOK
2 JKuBbIe cHCTEMBI U X OpPraHHU3aIUs 1 0.25 0 hitps://m.eds00.ru/7f41c292
5 bu6nmorexa LIOK
3 XVMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 0.75 1 https://m.eds00.ru/7f41c292
bu6nmorexa LIOK
4 KuznenesaTenbHOCTh KICTKU 6 0.5 0 hitps://m.eds00.ru/7f41c292
Pa3zmHOXeHUE 1 MHANBUAYAIBHOE pa3BUTHE bubnunorexa LIOK
5 OpraHu3MOB 5 0.5 ! https://m.edso0.ru/7f41c292
HaciencTBeHHOCTh U H3MEHYNBOCTE but6mmorexa [IOK
6 OpPraHu3MOB 8 0.75 15 https://m.edso00.ru/7f41c292
Cenekuust oprann3MoB. OCHOBBI bubnuotexa [JOK
/ OMOTEXHOJIOTHH 3 0.25 0 https://m.edso0.ru/7f41¢c292
but6mmorexa [IOK
8 PesepBHoe Bpems 1 0 0 https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3.25 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mupposere)
Ne i/ o0pa3oBaTe/ibHbIE
NPOrpamMMblI Kontpoabubie | IlpakTnueckue
Bcero pecypcsl
padoThI padoTshI
bubnunoreka LIOK
1 OBommonHonHas Guonorns 9 1 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha Bu6moteka [IOK
2 Zemie 9 1 0.5 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpraHH3MbI 1 OKpY3KaloILas cpeaa 5 0.5 1 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 0.75 0 hitps://m.edsoo.ru/7f4lcc74
bu6nunorexa LIOK
5 Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3.25 2.5
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. TTaceunuk B.B., Kamenckuii A.A., Py6nos A.M. u np. /ITox pen.
[Taceunuka B.B. buonorus, 10 knacc. ba3oblii ypoBeHsb. "JIMHUS KU3HU",
n3naTenseTBo «IIpocBenienue.

2. Tlaceunnk B.B., Kamenckuii A.A., Pyomos A.M. u ap. /Ilox pen.
[Taceuynuka B.B. buonorus, 11 knacc. ba3osliii ypoBeHsb. "JInHUS KU3HU",
n3narenscTBO «IIpocsenieHue».

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Tox pen. ITaceunuk B. B. buonorus. [loypounsie pazpadotku. 10-11
Kyacchl. ba3oBeiil ypoBeHsb. "Jlunus xu3Hu". M3gaTenbscTBO
«IIpocsemienue».

2. ITaceunuk B.B., lIsenios I'.I"., Epumosa T.M. buonorus. Pabouwne
nporpammebl. ba3osiit yposens. 10-11 kmaccer. "Jlunus xu3an".
Nz narenscTBO «IIpocBenienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://lesson.edu.ru/06/10

2. https://lesson.edu.ru/06/11
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