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IHHOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl 10 OMOJIOTUU TEOPETHUYECKYIO OCHOBY Ul OINpPENENIEHUs MOAXO0J0B K (POPMUPOBAHUIO COAEPKAHUS y4eOHOro
npeamera «buonorusy cocraBuian: KoHenrtyaitbabie nojgoxenns ®I'OC COO o B3anMo00yCIOBICHHOCTH LETIeH, COAECPIKaHUs, PE3YJIbTATOB 00yUECHUS
1 TpeOOBAaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, OJIOXKEHUS 00 OOIIMX LEJIAX U MPUHLUIIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI
cpeanero obiero oopazosanus B Poccuiickoit denepanyu, a Takke MOI0XKEHUs 0 crenuduke 61onoruu, e€ 3Ha4eHU! B TIO3HAHUH KUBOW NIPUP OJIbI U
o0ecreyeHnn CyLeCTBOBaHUS desoBedeckoro odbmiectBa. COrylacCHO HA3BaHHBIM I10JIOKEHUSM, ONPEENCHbl OCHOBHBbIE (DYHKIMM IPOTrpaMMBbl IO
Ouosnoruu u e€ CTpyKTypa.

[Tporpamma 1o 6uosoruu Ja€t npeacTaBieHUe O LEesIX, 00 o0uIel crpareruu 00ydeHus, BOCIIUTAHUS U Pa3BUTHs 00yJaroIUXCs CPeiCTBAMU
yuebHoro mnpenmera «buonorusy», onpenenser o0s3aTeNbHOE NPEAMETHOE COJACpIKAaHUE, ero CTPYKTYpPY, pacmpelesieHHe MO pasjeiiaM U TeMam,
PEKOMEHAYEMYIO MOCJEI0BATeIbHOCTh H3Y4eHHUs Y4eOHOro MaTepuala ¢ Y4ETOM MEXKIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKU
00pa30BaTENBHOIO MPOIIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yJaronXcsl.

B nporpamme 1o 6Mo0run TakkKe y4UTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMbBIM JTMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM Pe3yJbTaTaM
o0y4yeHus B pOpMHUPOBAHMH OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEILHON NEATEIBHOCTH/YIeOHBIX JEWCTBUN 0OYYaIONIMXCS 10 OCBOCHHIO COJCPKAHUS
Ouooruueckoro oOpa3zoBaHusl.

B nporpamme mo 6uonoruu (10 kimace, 6a30BbIil ypOBEHB) peaIn30BaH MPUHIUI TPEEMCTBEHHOCTH B U3y4EHHH OMOJIOTHH, Oiarojapsi 4emy B
Hell mpocMaTpHBaeTCsl HANPaBJIEHHOCTh HAa Pa3BUTUE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAyYHOI'0 MHUPOBO33PEHHMS, LIEHHOCTHBIX
OpHUEHTALNH JINYHOCTH, IKOJIOTUYECKOTO MBIIIIEHUS, TPEJICTABICHUN O 310pOBOM 00pa3e )KU3HU U OEPEKHBIM OTHOILIEHUEM K OKPY:KaroIlel IPUPOIHOM
cpene. [ToaTomy Hapsiny ¢ u3ydyeHuem oO11e0MOIOrMUECKUX TEOPUH, a TAK)KE 3HAHUHM O CTPOCHUH KUBBIX CUCTEM Pa3HOIO PaHTa U CYIIHOCTH OCHOBHBIX
IIPOTEKAIOIIMX B HUX IPOLIECCOB B MPOrpamMMe 10 OHMOJIOTUU YJIEJI€HO BHUMAHHUE KCIIOJIb30BAHUIO MTOJIYYEHHBIX 3HAaHUN B MOBCEJHEBHOM MKU3HU IS
peleHys] TPUKIAJHbIX 33Ja4, B TOM 4Hclie: NMPOo(UIAKTUKH HACIEeICTBEHHBIX 3a00J€BaHUIN yelloBeKa, MEIUKO-TEHETHYECKOr0 KOHCYIbTHPOBAHUS,
00OCHOBaHHUSI HKOJIOTMUYECKU LEI€CO00pa3HOro IMOBEACHUSI B OKpY’KAIOLIEH NPUPOJHONW cpele, aHalu3a BIUSHUS XO3SIMCTBEHHOH NeATeIbHOCTH
YeJIOBeKa Ha COCTOSIHME NPUPOAHBIX M HCKYCCTBEHHBIX AKOCHUCTEM. YCHUJIEHHME BHUMAHHUS K NPHUKIAJHOM HANpaBICHHOCTH y4eOHOro MHpeaMera
«buonorus» MpoaUKTOBAaHO HEOOXOIMMOCTHIO OOECIeueHUs] YCIOBMM JUIsl pEelIeHHs OJHOM M3 aKTyaJbHBIX 3aJad HIKOJIBHOTO OHMOJIOrMYECKOTo
o0pa3zoBaHMs, KOTopas mpeanosaraeT GopMHUpPOBaHHE y 00YYAIOUUXCs CHOCOOHOCTH aalTUPOBAThC K M3MEHEHUSM JAMHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpa.

buonoruss Ha ypoBHe cpenHero ooOmiero oOpa3oBaHHMsS 3aHMMaeT BaxkHoe MecTo. OHa obecrieunBaeT (GopMHpoOBaHHE y OOYyUaIOIIMXCS
MIpe/ICTaBICHUI O Hay4HOH KapTHHE MUPa, paciupsieT 1 00001IaeT 3HaHUS 0 )KUBOU MPUPOJIE, €€ OTIMUUTENbHBIX IPU3HAKaX — YPOBHEBOM OpraHu3aIiiu
U SBOJIIOLIMM, CO3/1aéT YCIOBUA JJIS: MO3HAHMS 3aKOHOB JKMBOM NpUpoibl, (opMUpOBaHHs (YHKIIMOHAIBHONW IPAaMOTHOCTH, HAaBBIKOB 37J0POBOTO U
6e30macHOro 00pa3a KU3HHU, SKOJIOTUYECKOT0 MBIIIIJICHUS, [ICHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJE U YEIOBEKY.

bonbiioe 3HaueHune OHOJOTHS MMEET TakKe JIs pelIeHUs BOCHHUTATEIbHBIX M Ppa3BUBAIOMIMX 3aJad CpelHero ooiero oOpa3oBaHMs,
conpanu3anuy obydaronmxcs. M3ydenue Ouonornm oOecrneyuBaeT yciaoBHUSA JUid (HOPMUPOBAHMS MHTEIIEKTYaJIbHBIX, KOMMYHUKAllHOHHBIX W
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIbTYphI, CIOCOOCTBYET MHTErPALlUK OMOJIOTMYECKUX 3HAHUM ¢ MPEICTaBICHUAMU U3 APYTUX Y4eOHBIX



NPEIMETOB, B YAaCTHOCTH, (PU3MKHU, XUMUHU U reorpaduu. Ha3BaHHbIE MOJOXKEHHUA O MpEAHA3HAYEHUH ydeOHOro mpeamera «bHOJIOTHs» COCTaBUIN
OCHOBY IS OTIPEICJICHHS IOJX0/J0B K OTOOPY ¥ CTPYKTYPHUPOBAHUIO €TI0 COJIEPKAHUS, IPEACTABICHHOTO B IPOrpaMMe 110 OHOJIOTHH.

Ot16op conepxkanust yueOHoro mpenmera «buosorus» Ha 06a30BOM ypPOBHE OCYLIECTBIEH C MO3MLHUI KyIbTYypOcOOOpa3HOro IMojaxoja, B
COOTBETCTBUH C KOTOPBIM OOydYaromiuecsi JOJDKHBI OCBOUTH 3HAHHSI M YMEHUS, 3HAUUMbIC Ui (OPMUPOBAHUS OOLIEH KYyJIbTYpHI, ONPENEIISIONINe
aJIeKBaTHOE ITOBEJICHNE YEJIOBEKA B OKPY’KaloIleil IpUpPOIHOI cpesie, BOCTPeOOBaHHBIE B IIOBCEJHEBHON KU3HU U IPAKTUYECKOM JiesitenbHocTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUH 3aHMMAIOT 3JIEMEHTHI COJICPKAHUS, KOTOPBIE CIY)KaT OCHOBOW Uil (hOPMHUPOBAHMS MPECTABICHHH O COBPEMEHHON
eCTCCTBeHHO-HaquOﬁ KapTUHC MHpPa U HICHHOCTHBIX OPUCHTALUAX JIMYHOCTH, CHOCO6CTBYIOH_[I/IX rymaHusanunuunu OHMOJIOTMYECKOT0 O6pa30BaHI/I$I.

CTpyKTypUpOBaHHUE COJEPKAHUS yIeOHOTO MaTepHraja B IPOrpaMMe 1o OMOJIOTHH OCYLIECTBIICHO ¢ Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUM
00 OTJIMYUTENIBHBIX OCOOCHHOCTSX KMBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHM3allMU U 3BONIOUMU. B COOTBETCTBHH C 3THM B CTPYKType y4eOHOTO
npeaMera «buonorus» BBIAETICHBI CIEAYIOIIUE COJEpKaTeNbHble THHUU: «buonorns kak Hayka. MeTonasl HaydHOrO MO3HaHMs», «Kierka kak
Oouosiornyeckas cucrema», «OpraHusM Kak Ouojormueckas cucremay, «CucremMa M MHOrooOpa3ue OpPraHHYecKOr0 MHpPa», «IBONIOLUSA KUBOK
IPUPOJIBI», «IKOCHCTEMBI U MPUCYLINE UM 3aKOHOMEPHOCTI.

Llens m3ydyenus yueOHOro ipeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAICHUE 00YUYAIOIIMMUCS 3HAHUSAMU O CTPYKTYPHO-()yHKIIMOHATEHON
OpraHM3alUH J)KUBBIX CHCTEM PA3HOTO PaHra M MPUOOpPETeHUE YMEHUH MCIONB30BaTh 3TH 3HAHMS JUIA TPAMOTHBIX JCHCTBUI B OTHOILICHUU OOBEKTOB
KUBOU MPUPOABI M PEIICHUS Pa3IMUHBIX )KM3HEHHBIX TPOOJIEM.

JlocTrkenue 1eny n3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIeYMBACTCS PELICHUEM CIISIYIONINX 3a/1au:

OCBOCHHE 00YJAIOIIUMUCS CUCTEMBI 3HAHUH 0 OMOJIOTHUECKUX TEOPUSIX, YICHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THITOTE3aX, MPaBUIIaX, CITYKAIIUX
OCHOBOM 111 (JOPMUPOBAHUS TIPEIICTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAyYHOIO IMO3HAHMS, CTPOCHUH, MHOTOOOpa3uu 1
0COOEHHOCTAX JKUBBIX CHCTEM Pa3sHOTro YpOBHA OpraHu3ali, BbIAAOIINXCS OTKPBITUAX U COBPCMCHHBIX UCCIICIOBAHUAX B 6I/IOJIOFI/II/I;

(dopMupoBaHue y 0Oydaromuxcsi MO3HABATEIbHBIX, HHTEIUICKTYAIBHBIX M TBOPYECKUX CHOCOOHOCTEH B MpOIEcce aHaln3a AaHHBIX O MYTSIX
Ppa3sBUTHA B OHOJIOTUH Hay4YHBIX B3IJIA10B, HI[eﬁ " MOAXOJ0B K M3YYCHHIO KMBBIX CUCTCM PA3HOT'O YPOBHS OpraHu3annuu;

CTAaHOBJIEHHE Yy OOyYaromMxcs oOmell KyabTypbl, (PyHKIMOHAIBHOW TI'PaMOTHOCTH, pa3BUTHE YMEHHUH OOBSICHATH M OLIEHUBATH SBJICHHS
OKPY’KaIOIIero MUPA KUBOU MTPUPOJII HA OCHOBAHWUY 3HAHHWU U OTBITA, MOJTYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

¢dopmupoBaHUe y 00ydaroIMXCs YMEHMH WIIIOCTPUPOBATh 3HAYeHHWE OMOJOTMUYECKUX 3HAHMW B NMPAKTHUYECKOW AEATENbHOCTH YEIOBEKa,
Pa3BUTHUH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXHOCTH IO3HAHMS 4YEJIOBEKOM >KMBOM MpPUPOJBI, HEOOXOAMMOCTH OEpEeKHOTO0 OTHOIIEHUS K HEH,
COOJTIOJIEHUSI STUYECKUX HOPM MPHU MTPOBEACHUN OMOJIOTUYECKUX UCCIICTOBAHMIM;

OCO3HaHME IIEHHOCTHM OHMOJOrMYECKMX 3HAHMW [UIs TIOBBIIIEHHWS YPOBHS 53KOJOTMYECKOW KyJIbTYphl, A7 (OPMUPOBAHHMS HAyYHOTO
MHUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUH M YMEHHUH B MOBCEIHEBHOW H3HH JJIsl OLIEHKH IOCIEACTBUN CBOEH JEsATEeIbHOCTH MO0 OTHOLIECHHUIO K
OKpY>Karolle cpene, COOCTBEeHHOMY 3/10pOBbI0, 000CHOBaHME U COOMIOACHNE Mep MPO(PUIAKTUKH 3a00JI€BaHUN.

B cucteme cpennero obmiero obpazoBanus «buosnorus», usydaemass Ha 0a30BOM YpOBHE, SIBIseTCS 00s3aTENbHBIM YYEOHBIM MPEIMETOM,
BXO/ISIIIIAM B COCTaB MPEMETHOI 001acTH «ECTECTBEHHO-HAYUHBIE TIPEIMETHD».



Jlnst u3ydeHust 6nonoruu Ha 6a30BOM YpOBHE cpeqHero oouiero odopasosanust orBoautces B 10 kimacce — 34 vaca (1 yac B Hezeno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMM C OOIIECTBEHHBIMU, TEXHWYECKMMU M JPYTMMH €CTECTBEHHBIMH HayKamH, (puiocoduel, ITHKOH,
3CTETUKOM 1 npaBoM. Posb OGuosoruu B opMUPOBAHUN COBPEMEHHON Hay4HOH KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HayK.

MeToapl MO3HAHUS KUBOW NPUPOABI (HAOIIOCHNE, SKCIIEPUMEHT, ONKMCAaHKNe, U3MEpeHHe, KiIaccu(uKaius, MOICIUPOBAHUE, CTATUCTHYCCKAs
00paboTKa TaHHBIX ).

JleMoHCTpanum:

Hoptpetst: Y. apsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibl ¥ cxembl: «MeTObl TIO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble H NpaKkTH4YecKne padoThbi:

[Tpaktuyeckas padora Ne 1. «Vcnonap30BaHNE pa3IMYHBIX METOOB ITPH U3YUYECHHH OMOIOTHYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ononoruu. OTauune >KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOJIBL.

CpoiicTBa O6MOcHCTEM M HX pazHOOoOpasue. YpPOBHM OpraHM3allud OMOCHCTEM: MOJICKYJISIPHbBIN, KJIETOYHBIM, TKAHEBBbIH, OpraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTHIECKHN ), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabnuubt v cxembl: «OCHOBHBIE IPU3HAKY KU3HUY, «Y POBHH OpTaHU3ALUHU KUBOU TPUPOIBDY.

Ob6opynoBanue: mojenb Mojaekyisl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHUECKHE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. BoJja 1 MUHEpalIbHbIE BELLIECTBA.

@YHKIMH BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [loanep:kanre ocMoTHYECKOro OasiaHca.

benku. CoctaB u cTpoeHne 6enKoB. AMUHOKHCIOTBI — MOHOMEpPHI OenkoB. HezaMeHMMble M 3aMEHHUMblE aMHUHOKUCIOTHI. AMUHOKHCIOTHBIN
COCTaB. YPOBHHU CTPYKTYpbl O€IKOBOW MOJIEKYJIbl (I€pBUYHAs, BTOPUYHAS, TPETUUHAsA U YETBEPTUYHASI CTPYKTypa). XUMUYECKHE CBOWCTBA OEJIKOB.
buonornueckne pyHKINN OEIKOB.

®epMeHThI — Onosiornyeckue karainusaTopsl. CTpoeHne pepMeHTa: akTUBHBIN LIEHTp, cyocTpaTHas criennduyHocTs. KodepmenTsl. Buramunsl.
Otnuuns GepMEHTOB OT HEOPraHMUYECKUX KaTaln3aTOPOB.

VYrneBoasl: MOHOCaxapuabl (TI0K03a, pudo3a U 1e30KCUpr003a), aucaxapuabl (caxapos3a, JakTo3a) U MoJucaxapuabl (Kpaxmall, TIMKOTEH,
Hesnono3a). buonoruueckue GyHKIUU yriieBOAOB.

Jlunuasl: Tpurauuepuabl, pochonunuasl, crepoussl. ['napopmisHo-runpodoOHbIe cBoiicTBa. buonornueckue ¢pyHkunu aunuaoB. CpaBHEHHE
YTJIE€BO/I0B, OETIKOB M JIMMIUOB KaK UICTOYHUKOB SHEPTUU.




Hykneunossie kucnotsl: JJHK u PHK. Hykneotuasl — monomeps! HykienHOBBIX KucaoT. Ctpoenue u ¢pynkuun JHK. Ctpoenne u ¢pyHkuuum
PHK. Bunet PHK. AT®: crpoenue u pyHKITUH.

[luTonorus — Hayka o kietke. Kinerounas Teopust — mpuMep B3aUMOJCHCTBHA UAeH U (PaKTOB B HAYYHOM MO3HAHUU. METOABI M3yYEeHHUs KICTKH.

Knetka kak nenocrtHas xuas cucrema. O01i1e npu3Haky KJIeTOK: 3aMKHYyTast HapyskHas MeMOpana, monekyibl JIHK kak renetuueckuii anmapar,
CHCTEMa CUHTE3a OelKa.

Tunsl KIETOK: dyKapuoTHYecKas U Mpokapuoruyeckas. OCOOEHHOCTH CTPOEHMs MPOKapuOTHUECKOl kieTku. Kierounas creHka OakTepHil.
CrtpoeHune 3yKapuoTudecKoi kietku. OCHOBHBIC OTINYUS PACTUTEIBHON, YKUBOTHOU U TPUOHON KIICTKH.

[ToBepxXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUYHAsl CTEHKA, TTTUKOKaINKC, ux ¢yHkiuu. [Inazmatuueckas memOpana, e€ cBoiicTBa U (yHKIUH.
[utorumasma u e€ opranouasl. OgHomemOpannbie opranouasl kietku: JIIC, anmapar [Nonbmku, 1u3ocomsel. [loayaBTOHOMHBIE OpPraHOUABI KIETKU:
MUTOXOHJIpHH, MIacTuibl. [Ipoucxoxaenre MUTOXOHApPUN U macTua. Buael minactun. HememOpaHHble opraHoubl KIETKU: PUOOCOMBI, KJIETOUHBIH
LEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKHU. DYHKIIMHM OpraHOUI0B KJIETKH. BritoueHusl.

SAnpo — perynasTopHblii HeHTp KieTku. CTpoeHue sipa: saepHas 000J104Ka, Kapuoria3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[optpetsl: A. JleBenryk, P. I'yk, T. lllann, M. llIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

[lnarpammbl: «Pacrpegenenne XuMHUECKUX 3JIEMEHTOB B HEXKUBOM IIpupoae», «PacnpenesieHne XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmuubl u cxemsl: «[leproanyeckas Tabiuna XUMUYECKAX DJIEMEHTOB», «CTpoeHHEe MOJEKYIbl BOAbI», «buocuHTes Oenka», «CTpoeHHe
Mouekynbl Oenkay, «Ctpoenue pepmenta», «Hyknennosbie kucnotel. JIHK», «Ctpoenune monekynsl ATD», «CTpoeHHne 3yKapuOTHUECKON KIETKHY,
«CtpoeHue KUBOTHOH KIIeTKW», «CTpOeHHE pacTUTEIbHON KIETKN», «CTpOoeHNEe IPOKAPUOTUUECKON KIETKN», «CTpoeHue siipa KIETKW», «Y TI€BOAB),
«JInrmaey.

OO0opyoBaHMEe: CBETOBOM MHUKPOCKOI, 000pYyAOBaHME [UIsl MPOBEACHMS] HAOIIOJCHUM, HM3MEPEHMH, SKCIIEPUMEHTOB, MUKPOIpPENapaThbl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «/3yueHne KaTaluTHUYECKON aKTUBHOCTH (PepPMEHTOB (HA MPUMEpE aMUiIa3bl WM KaTajaa3bl)».

JlabopatopHnast padora Ne 2. «M3ydeHue cTpoeHHsI KIIETOK paCTEHHUH, )KUBOTHBIX W OaKTEPHi 10T MUKPOCKOTIOM Ha TOTOBBIX MHKpOIpenapaTax
U UX OIMCAHUEY.

Tema 4. /KuzHeneATeIbHOCTDH KJIETKM.

OOMeH BeliecTB, WK METa00IU3M. ACCUMUIISIINS (TJIaCTHUECKUN OOMEH) U TUCCUMUIIALINS (PHEPreTUUeCKUi 0OMEH) — BE CTOPOHBI €IMHOTO
nporecca Merabonusma. Posib 3aKOHOB COXpaHEHNUs BEUIECTB U SHEPTUU B IOHUMaHUU METa00IN3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIA. Poib pepMeHTOB B 00MEHE BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®dotocunrte3. CBeroBast U TeMHOBast (a3bl poTocuHTe3a. Peakiuu porocunTe3a. DphekTuBHOCTL hoTOCHHTE3a. 3HAUeHHE (POTOCUHTE3a IJIS
KHU3HH Ha 3emuie. Briusinue ycnoBuii cpezibl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIHe OakTepuy. 3HaUeHUE XEMOCHHTE3a JIJIsl )KU3HH Ha 3emJie.




DHepreTuyeckuii 0OMeH B KJIeTKe. Paciienienne BenecTs, BbIICTICHNE U aKKYMYJIMPOBAaHHE YHEPTUHU B KJIETKE. DTallbl SHEPreTHYECKOTo 0OMEHa.
I'mukonu3. bpoxkenue u ero Buipl. KuciaopoaHoe okucieHHe, WM KIETO4YHOe AbixaHue. OkuciutenbHoe (ochopunuposanue. I(deKkTuBHOCTH
HHEPreTHYECKOro 0OMeHa.

Peakun matpuunoro cunte3a. ['enernueckas nadopmanus u JJHK. Peanmzanus renernueckoit nadopmanuu B KiIeTKe. [ eHeTHYECKU KO U
ero cBoiictBa. Tpanckpunums — matpudsbiii cuate3 PHK. Tpancisius — 6uocunte3 6enka. Jransl TpaHcasnun. KoaupoBanue aMuHOKUCIOT. Poib
prubocoM B OMOCHHTE3E OerKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopust otkpeitust Bupycos (. W. IBanoBckuit). OCOOEHHOCTH CTPOSHHS M KU3HEHHOTO IMKIIA
BUpycoB. bakrtepuodaru. bonesHu pacTeHMii, *KUBOTHBIX M 4YellOBEKa, BbI3bIBaeéMble BUpycamH. Bupyc mmmyHozeduuumrta venoseka (BUY) —
Bo30ymutenb CIIM/la. OOpaTHas TpaHCKPUTIIHS, peBepTa3a u nHTerpasa. [IpodunakTiuka pacnpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpaumu:

Hoptperst: H. K. Konsios, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutaHus», «Metabomuzm», «MUTOXOHIPUA», «IHEpPreTHYeckuii obmeH», «Xioporact», «DOTOCHHTE3Y,
«Crpoenne JIHK», «Ctpoenune n QyHkiumonupoBanue reHa», «Cunres Oenkay, «'eHerndyeckuii koa», «Bupycs», «bakrepuodarn», «CtpoeHue u
xu3HeHHbl uka Bupyca CIIN/{a, 6aktepuodaray, «Permmmkarnus JHK».

Ob6opynoBanue: monenu-ammukanun «Y nsoenne JJHK u tpanckpunuumsy», «buocunres 6enkay, «CTpoeHne KIeTKn», Moaens cTpykTypsl JJHK.

Tema S. PazMHoOKeHN e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii nuKi, WM KU3HEHHBIM IUKN KieTkd. MaTepdaza u mutos. Ilpomecce, nporekaromue B uHTEpdasze. Perumkanus — peakuus
matpuuHoro cuHre3a JIHK. Ctpoenune xpomocoM. XpoMOCOMHBIH HAabOp — KapHOTHUM. JMIUIOMIHBIA M TallJIOUAHBIA XPOMOCOMHBIE HAOOPBI.
Xpomarusl. [luTonornuyeckre 0OCHOBBI pa3MHOXKEHUS U NHIUBUAYAIbHOIO Pa3BUTHUSL OPIaHU3MOB.

Jenenune knetkn — Muto3. Ctaaun muto3sa. [Ipoueccsl, npoucxoasaiye Ha pa3HbIX CTaIUSIX MUTO3a. BHOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi rudeb KISTKH — arlonTo3.

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe M MosioBoe. Buapl Oecronoro pa3MHOMKEHMs: JI€JI€HHE Ha/ABOE, MOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpPa30BaHNE, BET€TaTUBHOE pa3MHOKEeHHE. ICKyCCTBEHHOE KJIOHUPOBaHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CENIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiio3. Craguun meiiosa. Ilponeccsl, mpoucxoasaimue Ha cragusx meiioza. IloBenenue xpomocom B Mmeiiose. Kpoccunrosep. buonornueckuit
CMBICJ U 3HaUYEHUE MeHo3a.

["amerorenes — npoiiecc 00pa3oBaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [l0JIOBBIE jkee3bl: CEeMEHHUKU U AuyHUKU. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CrepMaTo30m], sSHIEeKJIeTKa) — clepMaroreHe3 u oBoreHe3. OcoOEHHOCTH CTPOEHUS SHIEKJIETOK M CHepMaTO30HJIOB.
OnnonotrBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHe, racTpyisuus, opraHoreres. IloctomOpuoHasbHOE pa3BUTHE. TUIBI MOCTIMOPHOHAIBHOTO Pa3BUTHUSA: MPSIMOE, HEMPSMOe
(muanHOYHOE). BiustHue cpebl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u passutne pacteHuii. OHTOreHe3 IBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUN PA3BUTHSL.




JdemMoHcTpaumnu:

Tabuuip! 1 cxembl: «DopMbI pa3MHOKEHUSI OPTaHU3MOBY, «J/{BOMHOE OTUIOOTBOPEHHE Y IIBETKOBBIX pacTeHUI», «BereTaTHBHOE pa3MHOKECHHE
pactenumii», «Jlenenune kieTkn Oaktepuity, «CTpOCHHE TOJOBBIX KIETOK», «CTpoeHHEe XpoMocombl», «Kierounsrii nukmy», «Pemmukamus JTHK»,
«Muto3», «Meiosy, «lIpsamoe u HeEnpsiMoe pa3BUTHE», «]'aMeTOreHe3 y MIECKOMUTAIONINX U YelIOBeKa», «OCHOBHbBIE CTAJIUH OHTOTCHE3a».

OO6opynoBaHue: MUKPOCKOII, MHUKporpenapaTel «CrepMaTo30uAbl MIICKOMUTAIOLIEro», «SliiekneTka miekonuTatomero», «KapuoknHes B
KJIETKaX KOpeIIKa JyKay, MarHuTHas MOJIe/Ib-anTuinKaius «J/lenenue kinetku», monens JIHK, Moaens MetadazHOl XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

JlaGopaTtopHnas pabota Ne 3. «HaOmroaeHrne MuTO3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa Ha TOTOBBIX MHKpPOIIperapaTax».

JlabopaTtopuast padota Ne 4. «3yyeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Tpenmet u 3amaun TeHeTUKH. VIcTOpUs pa3BUTUS T'€HETHKHU. POJIb IUTOIOTUN U SMOPHUOJIOTHH B CTAHOBIICHUH TeHETUKH. BKIa1 pOCCUNCKHX U
3apyOeKHBIX YUEHBIX B pa3BUTHE M€HETUKH. METO/Ibl TeHETUKH (THOPHUI0IOTUYECKUHN, [INTOTCHETUYECKHI, MOJIEKYIIpHO-TeHeTH4ecKuii). OCHOBHBIE
TEHETUYECKHUE MOHATHUS. [ eHeTHUecKasi CHMBOJIMKA, UCTIOJIb3yEMast B CXEMaxX CKPEIIMBAHMIA.

3aKOHOMEPHOCTH HAcJEeI0BaHUsl MPU3HAKOB, ycTaHOBIeHHBIE ['. Menaenem. MoHOrHOpuAHOE CKpellMBaHue. 3aKOH eIUHO00pa3usi THOPUI0B
nepBoro nokosieHus. [Ipapmio qoMuHUpoBaHMs. 3aKOH paclleIyieHUs MPU3HAKoB. [ umnore3a unctoTsl rameT. [loaHOE 1 HEOTHOE IOMUHUPOBAHUE.

JluruOpuHoe CKpelMBaHUE. 3aKOH HE3aBHCHMOTO HACJCIOBaHMS MPU3HAKOB. l[UTOreHeTHMYecKre OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSI.
AHanmm3upytolee ckpenuBanue. Vcrmonp30BaHne aHATH3UPYIONIETO CKPEITUBAHUS JIJISI ONIPEICTICHISI TEHOTHIIA OCOOH.

CuernneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mo cleIUIeHHOMY Haclie[OBaHHIO TeHOB. HapyiieHuwe creruieHds TeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHs HACIEICTBEHHOCTH. [ eHeTuueckne KapThl.

I'eneruka mona. XpoOMOCOMHOE OIpENEieHUEe Moja. AyTOCOMBbI M IOJOBBIE XPOMOCOMBI. ['OMOraMeTHbIE W TE€TEPOTraMETHBIE OPTraHU3MBbI.
HacnengoBanue npu3HakoB, CHEMJIEHHBIX C MTOJIOM.

N3meHunBoCTh. Buapl M3MEHYMBOCTH: HEHACHEICTBEHHAs M HaCIEICTBEHHas. Poyb cpeapl B HEHACIEACTBEHHOW W3MEHYMBOCTH.
XapakTepucTika MOAU(PHUKAITMOHHON M3MEHUYMBOCTH. BapuamoHHbIil psg v BapualonHas kpuBasi. Hopma peakuuu npusHaka. KomudecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHas, uau reHOTUNIMYECKas, U”3MEHUYUBOCTh. KOMOMHATHBHAS U3MEHUHNBOCTH. Meii03 1 OJI0BOM MPOIIECC — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanmoHHass U3MeHUMBOCTh. Kiaccudukanuss Mmyranuid: TeHHBIE, XpOMOCOMHBIC, T€HOMHBIE. YacToTa W NPUYMHBI MYTallUi.
Myrtarenssie ¢pakTopbl. 3aKOH TOMOJIOTHYECKHX PsIIOB B HacleACcTBeHHOU nu3MenunBoctu H. V. BaBunosa.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

['enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI T€HETHKH YEJIOBEKA: T'€HEATOTMYeCKHi, OMTU3HENOBBINA, IIUTOTCHETUYECKHA,
OMOXMMHUYECKHM, MOJIEKYIsIpHO-TeHeTnYecknii. COBpeMeHHOE OmpeelieHne TeHOTHUIIA: MMOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
grcne ¢ nomotbio [T1[P-ananu3a. HacrnenctBeHHsie 3a001eBaHms YeOBEKa: TeHHbIE 00Je3HU, OOJIE3HU ¢ HACIEACTBEHHON MPEAPaCIONOKEHHOCTHIO,
XpoMocoMHBIe Oomne3nn. CoMaThyeckue W reHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKU. [IpwHIUIBI 370poBOTO O0Opa3a >KM3HW, NUArHOCTHKH,




npOoUITAKTUKY 1 JICUSHUS T HETHUECKUX OoJe3Hel. MenKo-reHeTHUeCKOe KOHCYIbTHPOBAHUE. 3HAUCHUE MEAUIIMHCKOM T€HETUKHY B TIPEIOTBPAIIICHUH
Y JICYCHUH TeHETHYECKUX 3a00JIeBaHUIl UueloBeKa.

JdemMoHcTpaumuu:

[Moprperst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorckuii, H. . BaBunos.

Tabmuiel U cxembl: «KMOHOTHOPUHOE CKPEIIMBAHUE W €ro IIUTOrCHETUYeCKash OCHOBa», «3aKOH PACHICIUICHHUS W €ro ITUTOTCHETHYECKas
OCHOBa», «3aKOH YHUCTOTBHI TameT», «/lurubpuanoe ckpemuBanue», «lluronornueckue OCHOBBI TUTHOPHAHOTO CKpeIIUBaHUM», «Meiho3y,
«B3anmoielicTBHE aIeIbHBIX TEHOBY, «I '@HeTUUeCKUe KapThl paCTeHUH, ®KUBOTHBIX U YelioBeKay, «['eHeTuka nosay, «3aKOHOMEPHOCTH HACJIE10BAHUS,
CIIETJIEHHOTO € TI0JIOM», «KapHOTHUIIBI YeTOBeKa U dKUBOTHBIX», «BUIbI H3MEHYNBOCTIY, «MoaupukanoHHas N3MEHUYUBOCTbY, «HacienoBanue pesyc-
dakropay, «I'eHeTukKa rpymi KpoBu», « MyTallMOHHAsS U3MEHYUBOCTH.

OO6opynoBanue: MoAenu-anminkanuu «MoHoruopuaHoe ckpemuBanuey», «HemomnHoe nomuHHpoBaHHE», «J{UTHOPUIHOE CKPELIUBAHUEY,
«[lepekpéct XpomMocoM», MHKPOCKON W MHKporpemnapaT «Jlpo3oduna» (Hopma, myTtanmuu (HOpMBI KPBUIBEB M OKpacku Tena), repbapuii «l opox
TTOCEBHOM.

JlabopaTopHble 1 IpakTHYeCKHE PAdOThI:

Jlaboparopuas pabGota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO W JUTUOPUIHOTO CKpPEHIMBAHUS Yy JApPO30QHIBI HAa TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHas pabota Ne 6. «M3yueHne MoA(PUKAIMOHHON U3MEHYUBOCTH, IOCTPOCHUE BAPUAITMOHHOTO PSIa M BAPUAITUOHHON KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 MyTtanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBineHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka u Mpolecc. 3apokIeHUe CeNeKIuu U fomectukanus. Yuenue H. . BaBuiosa o 1ieHTpax IpoucX0xkIeHUs © MHOTOOOpa3us
KYJIbTYPHBIX pacTeHui. L{eHTphI MPOUCXOXKACHUS JOMAITHUX KXKUBOTHBIX. COpPT, TOPOJIA, IIITAMM.

CoBpeMeHHbIE METO/bl CeNeKIHHU. MacCoBbIi M WHAMBUAYAIbHBI OTOOPHI B CENEKIWU pacTeHUN M KUBOTHBIX. OIEHKA JKCTephepa.
brnuskoponcTBeHHOE ckpenBanue — HHOpuUauHT. Yucrtas nuaus. CKkpemmBaHue YUCTHIX JUHUHN. ['etepo3uc, nnm rubpuaHas cuia. HepoacTtBenHnoe
CKpelrBaHue — ayropuaunr. OtaanéuHas rudbpuansans u e€ yenexu. IcKyCcCTBEHHBIN MyTareHes U MoJydeHue MONUIIIOUI0B. JJOCTHKEeHUs CeNeKIINU
pacTeHuM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacib MPOM3BOACTBA. | eHHas WHXKeHepus. DTambl co3fanuss pekomOuHaHTHOW JIHK M TpaHCreHHBIX OpraHu3MOB.
Kierounas wmHxkeHepus. Kilerounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3sMHOXKEHHME pacTeHHi. KioHMpoBaHHME  BBICOKOIPOJYKTHBHBIX
CENIbCKOXO03SMCTBEHHBIX OPraHU3MOB. JKOJIOTHUECKUEe U dTHuYecKue mpodaemsl. MO — reHeTHueckr MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpamu:

Hoptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmuipl 1 cxembl: kKapTa «LleHTphl TPOUCXOXKIEHNUS U MHOT000pa3us KyIbTYpHBIX pacTeHuit», «Ilopoabl momMamrHuX KUBOTHBIX», «CopTa
KYIbTYPHBIX pacTeHuil», «Otnanénnas rudpumuzaius», «Paborel akagemuka M. @. UBanoBay, «llomuminongus», «OOBEKTHl OHMOTEXHOIOTHMY,
«Knetounslie KyIbTyphl U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U TIEPEHOC TEHOB, XPOMOCOM.




O06opyioBaHKe: MYJISIKH IJI0JJOB M KOPHETIIIOOB AUKHUX (POPM U KYJIBTYPHBIX COPTOB pacTeHH, repoapuil «CenbcKoX03s1iCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeust «OCHOBHBIE METOIBI M JIOCTH)KCHHUSI CEJCKIMM PACTEHHH W JKMBOTHBIX (HA CEJEKIHMOHHYIO CTAaHLUIO, IUNIEMEHHYI0 (epmy,
COPTOUCIIBITATEIbHBINA YYACTOK, B TEIUTMYHOE XO3SHCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Ilnanupyembie pe3yabTaThl

Cormacao ®I'OC COOQO, ycranaBiMBaroTCsa TpeOOBaHUS K PE3yJIbTaTaM OCBOEHHUS OOYYAIOIIMMHUCS MPOrPaMM CPEIHETO OOIIET0 00pa3oBaHuUs:
JTUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MpeaMeTa «bHoorusy BBIACIEHBI CISAYIONNE COCTABIISIONINEG: OCO3HAHUE 00yUJaIOITIMUCS
POCCUHCKOHN IPayKIaHCKOM MACHTUYHOCTH — FTOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEICIICHUI0, HATMYME MOTHUBALIUY K 00YUYEHHUIO
OWMOJIOTHH, T[EJICHANIPABICHHOES PAa3BUTHE BHYTPEHHUX YOCKICHHUI JIMYHOCTH HA OCHOBE KITFOUYCBBIX IICHHOCTEH M UCTOPHUYCCKHUX TPAIUIMA Pa3BUTHS
OMOJOrMYeCKOro 3HaHMs, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMH, MMPUCYIIIMH CHCTEME OMOJIOTHIECKOT0 00pa30BaHusl, HAIMYUE IKOJIOTUYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTH CTaBUThH IICJIH U CTPOUTH
KU3HEHHBIC IJIaHBI.

JlngHOoCTHBIE pe3ynbTaThl OCBOCHUS ITpeMeTa «BbHoIoTHsy TOCTUTAIOTCS B €AMHCTBE YI4EOHON M BOCTTUTATEILHOM IESITEIBHOCTH B COOTBETCTBU U
C TPaIMLIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MTPaBUIAMU
1 HOpMaMU TMOBEJEHUS U CIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHHUS, CAMOBOCIIUTAHMS U CAaMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEW MO3HUIIMHU JIMYHOCTH,
MaTPUOTU3MA, YBAXEHHUS K 3aKOHY U MPABOIOPANKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJICHHIO, B3aMMHOTO yBa)KE€HHUs, OEPEKHOrO OTHOIICHUS K
KYJbTYPHOMY HACIEIUIO U TPAAULMAM MHOTOHAIMOHAIBHOIO Hapoaa Poccuiickoit denepannu, npupoJie U OKPYKaroIIer cpeae.

JInaHOCTHBIE pe3ynbTaThl OCBOCHMsI yueOHOro mnpeamera «buomorus» TOMKHBI OTpakaTb TOTOBHOCTh U CIHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThLCSI CPOPMUPOBAHHOIN BHYTPEHHEH MO3UIIMEN JTIMYHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIINM, TIO3UTUBHBIX BHYTPEHHUX YOKIECHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacHIMpeHUe >KM3HEHHOTO OMbITa M OMNbITa JAEATEeIbHOCTH B MpoIlecce
peanu3alui OCHOBHBIX HAIIPaBIECHUN BOCIUTATEIHLHON NE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOM MO3UITMH O0YUYAIOIIETOCs! KaKk aKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACATEIHHOCTU TPH CO3JaHUM YYEOHBIX IMPOEKTOB, PEUICHHWH y4eOHBIX W TMO3HABaTEIBHBIX 3ajad,
BBITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH OTPEIEAThH COOCTBEHHYIO IMO3HUITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMHU YOEXKICHUSIMH, KYJIbTYPHBIMH
IIEHHOCTSIMU U COITUATBHBIM TTOJI0KEHUEM;



TOTOBHOCTb K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BHIIOIHEHUS YU€OHBIX, ITO3HABATENIBHBIX U UCCIIE0BATEIBCKUX 33/1a4, YBAKUTEIBHOT O
OTHOILIECHMSI K MHEHHIO ONIOHEHTOB IPH 00CYKAECHNUHU CIIOPHBIX BOIIPOCOB OMOIOIMYECKOI0 COACP KAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM IEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOMN TPa)KAaHCKOW WACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Poxunon, ropaocty 3a cBOM Kpaid, CBOXO Ponuny, CBOM A3BIK U KYJbTYPY, IPOIJIOE U HACTOALLEE MHOINOHALMOHAIILHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACIEAMIO U MAMIATHUKAM IIPUPOABI, TOCTHKEHUAM Poccun B Hayke, UICKyCCTBE, CIIOPTE, TEXHOJIOTUSX,
TpyZae;

CHOCOOHOCTH OLIEHUBATh BKJIA] POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAHU 3HAUEHUs OMOJIOTUH B IO3HAHUH 3aKOHOB
IIPUPOJIBI, B )KU3HU UEJIOBEKA U COBPEMEHHOI'0 OOIIECTBA;

uelHas yoex1€HHOCTh, TOTOBHOCTbD K CIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOa;

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IIPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOHUMBOTO OyyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOI'O IPHUHATHS LIEHHOCTEH CEeMEWHON XHU3HU B
COOTBETCTBHUHM C TpaauLUsAMHU Haponos Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOILICHUIA;

MIOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPaKEHHIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE TIPOSIBIIATh KA4ECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pu3nyeckoro Bocnutanusi, GopMUPOBAHHS KYJIbTYPHI 310POBbs U SMOIMOHAIBHOTO 0J1ar0NOIyYHsI:

NMOHMMAaHHWE M peau3alus 370pOoBOro M Oe3omacHoro odpasa *HU3HU (370pOBOE MUTAHUE, COONIOACHME TMTMEHHMYECKHUX IMPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUI U OT/AbIXA, peryispHas Gu3nueckas aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHUMaHME IIEHHOCTH MPAaBUJI UHIAMBHUYaTbHOTO U KOJUIEKTUBHOIO 0€30MacHOr0 MOBEJCHUS B CUTYAIUSX, YTPOXKAIOIIUX 3/J0POBBIO U KHU3HU
JTIOJICH

0CO3HAHME MOCIEICTBUM U HETIPUATHS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYpPEHUS);

6) TPy10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPY10Jt00ue;

TOTOBHOCTh K aKTHBHOH JESITEIbHOCTH TEXHOJOIMYECKOW M COLMAIBbHOW HANpaBIIEHHOCTH, CHOCOOHOCTh MHUIMMPOBATH, MJIAHUPOBATH U
CaMOCTOSITEITLHO BBITTOJIHATH TAKYIO ICATEIHHOCTB;



UHTEpEC K Pa3NUYHbIM cdepam NpoQecCHOHANBHON NeATeNIbHOCTH, YMEHHME COBEpLIaTh OCO3HAHHBIA BbIOOp Oyaymiedt mpodeccun u
peann30BbIBaTh COOCTBEHHbIEC JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUN BCEH KHU3HH;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH 1IeJIECO00pa3HOe OTHOMICHUE K MPHUPOJIE KaK HCTOUHUKY KU3HHU Ha 3eMile, OCHOBE €€ CyIIECTBOBAHMS,

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYNbTYphl: IPUOOPETEHUE OMbITA MNIAHUPOBAHUS IOCTYIKOB M OLIEHKU MX BO3MOKHBIX MOCIEICTBUM A
OKpY>Karollen Cpeibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peLIeHus;

CHOCOOHOCTH MCIIOJIB30BaTh MPHOOpPETaeMble IPU N3YUYECHUH OMOJIOTHH 3HAHUS M YMEHHUS IIPU PEUICHUU Tpo0IeM, CBA3aHHBIX C pallMOHAIbHBIM
IIPUPOJIOIIOIB30BaHUEM (COOIOIEHUE NIPABUI MOBEJIEHHUS B IPUPOJE, HANPABICHHBIX HA COXPAHEHHE PABHOBECHs B 3KOCHUCTEMAaX, OXpaHy BHUOB,
aKocucTeM, orochepsl);

AaKTUBHOE HENpHATHE JeHCTBUH, NPUHOCAIIMX BpEA OKpYyXKarolleld NPUPOJHON Cpele, yMEHHE INPOTHO3MPOBATH HEOIAroNnpUsTHbIE
HKOJIOTUYECKHUE TTOCIICACTBUS NPEANPHHUMAEMBIX TEHCTBUIN U TPEIOTBPAIATh UX;

HAJIMYME PAa3BUTOrO HKOJOTHMUECKOTO MBILIUICHHS, SKOJOTMUECKOW KYJIbTYpPbI, ONbITA AEATEIbHOCTH 3KOJOIMYECKON HANPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B TI03HABATEIIbHOW, KOMMYHUKATUBHOW M COIMAILHOW NPAKTHKE, TOTOBHOCTH K yYacTHIO B NMPAKTUYECKOH NESTEIHHOCTH
9KOJIOTUYECKOM HAaIPaBIEHHOCTH;

8) IeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO
Ha JTMAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBON M YUTATEIBCKON KYJIbTYphl KaK CPEJICTBA B3aUMOACHCTBUS MEX /Y JIIOAbMU U MIO3HAHUS MUDA;

NoHMMaHue cnenu(uku OMOJIOrMM KaK HAayKH, OCO3HaHUS €€ poju B (OPMHUPOBAHUHM PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3IaHUU
LIEJIOCTHOTO MPEJCTAaBICHHUs 00 OKpYXAroIleM MHUpE KaK O €MHCTBE NMPHUPO/Ibl, YeIOBEKa M OOIIeCTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelneHn: mpodIeM COXpaHeHUs! IPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJOTMM JJIsl COBPEMEHHOM IMBHIM3ALMM: OOECIeYeHHs HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE
MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pENIaTh PEecypCHBbIE MPOOJIEMBI Pa3BUTHS YEJIOBEYECTBA, MOWCKA IyTEH BBIXOAA W3 TIIOOAIBHBIX
HKOJIOTUYECKUX MpobieM U obecriedeHus: Inepexoja K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAaHUIO MPUPOJHBIX PECYPCOB U
(hOpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B MOJYYEHUN OMOJIOTMUECKUX 3HAHHMM B LIEJSX MOBBILIEHUS OOIIEH KyIbTyphl, €CTECTBEHHO-HAYYHON I'paMOTHOCTH, KaK
COCTaBHOM YacTH (YHKIIMOHAIbHON I'PaMOTHOCTH 00yJaromuxcs, popMUpyeMoil Ipu U3y4eHUH OUOJIOTHH;

NOHUMAaHHE CYIIHOCTH METOJIOB ITO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanmM3a ¥ OOBSCHEHHS SIBICHUN OKPYKAIONIET0 MUpA W MPOUCXOMIINX B HEM W3MEHEHHH, yMEHHE JIeNlaTh 00OCHOBAHHBIC 3aKITFOYCHHUSI HA OCHOBE
HAyYHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C IEJIBIO IOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIHHO MCIIOJIF30BaTh OMOJIOTHYECKIE 3HAHUS TSl PEIISHHSI TPOOJIEM B PealTbHBIX JKU3HEHHBIX CUTYAIIHSIX;



OCO3HAHUE LIEHHOCTU HAYYHOU JESITEIIbHOCTU, TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO M UCCIIEIOBATEIbCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U
B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPBIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K AKTHBHOMY MOJTYYCHHIO HOBBIX 3HAHHA 1O OMOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertarnpenMeTHble pe3yibTaThl OCBOCHHUs ydyeOHOro mpeamera «bHonorus» BKIIOYAIOT: 3HAYMMBIE A (POPMUPOBAHHUS MHUPOBO33PEHUS
o0yyaromuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLEHayYHbIe TIOHATHS, OTPaXKaroIlue EeJIOCTHOCTh HAyYHOU KapTHUHBI MUPA U CHELU(UKY
METO/OB MO3HAHUS, UCHOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHsI, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIN (aKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeAOBaHUE, HAONIOJCHHE, H3MEpPEHHE, HKCIEPUMEHT U JpYyrux), YyHUBEpcalbHble ydeOHble JeicTBUsA
(mo3HaBaTenbHBIE, KOMMYHHUKATHBHBIC, DETYIATHBHBIE), oOecneunBaiomme ¢GopMHpOBaHHWE (DYHKIMOHAIBHOW TPAMOTHOCTH U  COIHAIbHON
KOMIIETEHIIMM OOYyYaroUIMXCs, CIOCOOHOCTh OOYYaroIIMXCsl HCHOJIb30BATH OCBOCHHbBIE MEKAMCLUIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS U
YHHUBEpCaJIbHbIE YIeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COIUAIEHON TIPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHUS IPOIPaAMMBbI CPEIHET0 001Iero 00pa3oBaHus JOIKHBI OTPAXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU II03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE AeHCTBHS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM NPUEMBI JOIMUYECKOIO MBIIUICHUs (aHalu3a, CHHTE3a, CPAaBHEHUS, KiIacCU(pUKALMH, 0000LIeHUS),
PacKpbIBaTh CMbICT OMOJIOIMUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIEC IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSAMHU);

OIPEACIIATh LIEIU JEATEIBHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUN UX JOCTHIKEHUS, COOTHOCUTDH PE3YJIbTAThl ACSITEIBHOCTH C IIOCTABICHHBIMU
LEIISIMY;

UCIIOJIb30BaTh OMOJIOTHYECKUE MTOHATHS JJ1s1 00bsICHEHHs (DAKTOB U SBJICHUN )KUBOM MPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYXJIEHUS (MHIAYKTUBHBIC, IEIYKTUBHbBIE, [0 aHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUs B
paccMaTpUBaeMbIX SABICHUSX, (OPMYIUPOBATH BHIBO/IbI U 3aKITIOUEHHUS;

IMPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEJICTBA AJIsl IPE/ICTABICHUS CYIIIECTBEHHBIX CBSI3€H U OTHOILIEHUHN B M3Y4aeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TaKXe MPOTUBOPEUUI pa3HOTO PO/, BBISBICHHBIX B PAa3IMUHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH peLIeHUs MPOOIeMbl C YIETOM aHaIM3a UMEIOLUXCSI MATEPHAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B ICATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YNIBTATOB LICJISAM, OLIEHUBATh PUCKU MOCIEACTBUN JEATEIbHOCTH;

KOOPJMHHUPOBATh U BBIOJIHATH padOTy B YCIOBUAX PEaIbHOT0, BUPTYAIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE IEHCTBHS:

BJIaJICTh HaBBIKAMU y4eOHO-HUCCIIE0BATENILCKOM U IPOSKTHOM JIeTeNbHOCTH, HaBBIKAMHU pa3pelieH s MpodiieM, CHocOOHOCTHIO U TOTOBHOCTHIO
K CAMOCTOSITEJIbHOMY ITOMCKY METO/I0B PEHICHUS TPAKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOIOB [TO3HAHMS;



UCIIOJIb30BATh PA3JIMYHbIE BHUJBI JEATEIBHOCTU MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALUH, MPEeoOpa3oBaHUIO M NPUMEHEHHIO B
y4eOHBIX CUTYallUsX, B TOM YHUCJIE IIPU CO3/1aHUU YUE€OHBIX U COLMAIIBHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIQJAETh HAYYHOW TEPMUHOJIOTHEN, KITFOUEBBIMU TIOHATHIMU U METOJIaMH;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHbIE 3a/1a4l B 00pa30BaTEIbHON JAEATEIILHOCTH U KM3HEHHBIX CUTYaLUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBS3M M AaKTyaJlM3UpOBaTh 3aJady, BBIIBUraTb TUIIOTE3y €€ pEIIEHUs, HaXOAUTb APryMEHTHI IJIf
JI0Ka3aTelbCTBA CBOUX YTBEP)KICHH, 331aBaTh apaMETPbl U KPUTEPUH PEILICHMUS;

AQHAJIN3UPOBATH IIOJIYYEHHBIE B XO/€ PELICHUS 3aaul PE3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHAIIPABICHHBII MOMCK EPEHOCA CPEJCTB U CIIOCOOO0B JeHCTBUSA B IPO(ECCHOHANBHYIO CpPELy;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MPAKTHYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBbIIBUTaTh HOBBIE MJIEU, MpeJylaraTb OPUTMHAIbHBIE MOAXOAbl U PELICHUs, CTaBUTh MPOOJEMBbl U 3aJaud, AOIYCKAIOIIME ajlbTepHATUBHBIC
pereHus.

3) padora ¢ unopmaunmeii:

OPUEHTHPOBATHCSI B PA3JIUYHBIX MCTOYHUKAX MH(OpManuu (Tekcre y4eOHOro mocoOusi, HayyHO-NOMYJSPHOH JnTepaType, OMOJIOrMYecKUuX
CIIOBApSIX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEpHETE), aHAIM3UPOBATh HHPOPMALIUIO PA3IHYHBIX BUIOB U (POPM MpecTaBiIeH s,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(dopMyHpoBaTh 3ampockl M MPHUMEHSATh PAa3IMYHbIE METOJAbl NMpPHU TIOMCKE W OTOOpe OMoNorHuecKoi MH(POpPMAIUH, HEOOXOIUMOW IS
BBINOJIHEHUS YUE€OHBIX 3a/1ay;

npuoOpeTaTh ONBIT HWCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO
HCTOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY IpeacTaBiIeHUs OHOIOrMYecKoil MHPopMaluK (CXeMbl, rpaQuKu, AUarpaMMbl, TaOJIUILIbI,
PUCYHKH U JIPYyTOE€);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPEJCTBA MpHU padboTe ¢ OHojorudyeckoi MHpopManueil: NpUMEeHsITh XUMUYECKHe, GU3NYECKUue U
MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, GOPMYIIbl, a00peBUaTypy, HOMEHKIIATYpY, UCIIOJIb30BaTh U MPE0OpPa30BbIBATH 3HAKOBO-CUMBOJINYECKHUE CPEICTBA
HarJIsiTHOCTH;

BJIaJIETh HaBbIKAMU PACMO3HABAHUSA U 3aILUTHI HH()OpMaIK, HHPOPMALMOHHOM 6€301MacHOCTH JIMYHOCTH.

OgiaieHHe YHMBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU el CTBUSIMM:

1) obouenne:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BCeX cepax >KU3HM, aKTUBHO y4acTBOBATh B JIMAJIOTe WJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOil TeMbl
(ymeHue 3a7aBaTh BOIPOCHI, BHICKA3bIBATh CYX/IEHUS OTHOCUTENILHO BBIMOJIHEHUS MpeagaraeMoi 3a1a4u, yYUThIBaTh UHTEPEChl U COrTIACOBAHHOCTh
MO3UIUH IPYrUX YYaCTHUKOB AMANIOTa WK JUCKYCCUN);



pacrio3HaBaTh HeBepOaJlbHBIE CPEACTBAa OOLICHMS, OHUMATh 3HAYCHHWE COLUAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MIMKTHBIX
CUTYyallUl, yMETh CMSATYaTh KOHQIMKTHI U BECTH IEPErOBOPHI;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOIEHUS M B3aMMO/ICHCTBHSI, TOHUMATh HAMEPEHUS IPYTUX JIIOJICH, TIPOSIBIIATh YBAXKUTEIHHOE OTHOIIEHUE K
cobeceJHUKY U B KOPpeKTHOU dopme HopMyarupoBaTh CBOM BO3PaKEHMS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOKO TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB.

2) COBMeCTHAs /IeITEIbHOCTD:

MOHMMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAMBHUIYATbHON pabOThl MPU PEIICHUH OHOJIOTUYECKOH poOIeMbl, 000CHOBHIBATH
HE00XO0AMMOCTb IPUMEHEHUS TPYIIOBBIX (POPM B3aMMOAEHCTBHS TP PELICHUH y4eOHOM 3ajauu;

BHIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH KaXKI0TO WICHA KOJJICKTHBA,

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH NEHUCTBUSA 10 €€ TOCTHKEHUIO: COCTABJIATH IUIAH EHCTBUM,
pacrpenenars poyid ¢ ya€TOM MHEHUH Y4aCTHUKOB, 00CYKAAaTh Pe3ylIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJ[a U KaXJI0I0 YYaCTHUKA KOMaH bl B OOIIMI pe3ysbTaT [0 pa3padOTaHHbIM KpUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJEH C TO3ULUU HOBU3HbBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh HO3UTUBHOE CTPATErNYECKOE IOBEICHHUE B PA3IMUHBIX CUTYaLUsX, IPOSBISATH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

Osi1aieHHe YHMBEPCAJIBLHBIMHU PeryIsiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS JJIS1 BBISIBJICHUS IPOOJIEM 1 MX PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIHIX;

BbIOMpPATh HA OCHOBE OMOJOIMUYECKUX 3HAHUH LIeJIeBbIE U CMBICIIOBbIE YCTAHOBKU B CBOUX JEHCTBUSAX M MOCTYIKAaX 10 OTHOIIEHUIO K YKUBOU
IIPUPOJIE, CBOEMY 3J0POBBIO U 3JI0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh O3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMbl, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIEC 33/7a4yM B
00pa3oBaTEeNbHON ACATEIHHOCTH M KU3HEHHBIX CHTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH PEHICHUs MPOOJIEMBI ¢ YIETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPeIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATb MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHPOBAHUIO W TPOSBICHUIO IIMPOKOW OSPYIUIMM B PAa3HBIX OO0NACTAX 3HAHUM, MOCTOSIHHO NOBBIIIATh CBOMU
00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B AEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIQ/IETh HaBbIKAMH IMO3HABATENIbHON pedIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUHM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, UCIIOJIB30BaTh MPUEMBI Pe(IEKCHH I OLIEHKU CUTYalluH, BIOOpA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHHUS [0 UX CHUKEHUIO;



IIPUHUMATh MOTUBBI U apTyMEHTHI APYTUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;
3) npuHsiTHE CeOsT M APYTHUX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apIryMEHTBI APYIUX [IPU aHAIU3€ PE3YNIbTATOB JEATECIBHOCTH;
IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMU APYrOro 4eI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

[TpenmerHsie pe3ynbTarhl ocBoeHus nporpammbl COO no Guonoruu Ha 6a30BOM ypOBHE BKIIOYAIOT CIICHU(PHUECKUE sl yUeOHOTO IpeaMera
«buonorus» Hay4HbIC 3HaHUS, yMEHUs u CHoCco0bI JIeACTBUI o OCBOCHHIO, MHTEpIpETALNI
U TIpeo0pa30BaHMIO 3HAHUHN, BHJIBI JIESITEILHOCTH O MOJYYSHHUIO HOBOTO 3HAHHSI U IPUMEHEHHUIO 3HAHUH B Pa3IMYHBIX yYEOHBIX CUTYaLUsX, & TAKKE B
peaNIbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX ¢ Onosorueil. B mporpamMe mpenMeTHbie pe3yabTaThl IPEICTaBICHbI 10 TOAaM 00yYEeHHS.

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce NOIKHBI OTPAXKATH:

c(hOpMUPOBAHHOCTh 3HAHHM O MECTE U POJIM OHOJOTHUU B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAy4YHOTO MHPOBO33PEHMS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOIHH,
(GyHKIIMOHATBFHOW IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJCpKaHWE OMOJOTHYECKUX TEPMHUHOB M TOHATHH: KU3HB, KIETKA, OpPraHu3M, Merabomu3M (0OMEH BelmecTB U
MpeBpalleHHe DJHEPruH), TOMEeOocTa3 (CaMOperyislus), ypOBHEBas OpraHH3alUsi KUBBIX CHUCTEM, CAMOBOCHpPOU3BeIEHUE (PErmpoayKIIHs),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

YMEHHE U3JIaratb OMOJOTHYECKHE TeOpUH (KJIETOUHAs, XPOMOCOMHAs, MyTallMOHHAs!, IEHTPaJIbHAs I0TMa MOJEKYJISIPHON OMOJIOTHH), 3aKOHbI
(I'. Menpens, T. Moprana, H. W. BaBunoBa) u ydeHus (0 LEHTpaX MHOrooOpasusi U NPOMCXOXKIEHUS KyabTypHbIX pacteHuii H. . BaBuiosa),
OIIPEAEIATH TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHME BJIAJIETh METOJaMH HAyYHOI'O IMO3HAaHUS B OMOJIOTHH: HAOII0I€HNE U ONMCAHUE KUBBIX CUCTEM, NPOLIECCOB U SIBJICHUH, OpraHu3alus U
IIPOBE/IEHNE OMOJIOrMYECKOro 3KCIEPUMEHTA, BBIIBMKEHUE TMIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXJy HCCIEAYeMbIMH BEIMYMHAMHU, OOBSCHEHHE
MOJIYYEHHBIX PE3Yy/IbTaTOB, UCIIOIb30BAaHHBIX HAYUHBIX OHATUN, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BbIBOJIbI HA OCHOBAHMHU MOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIJIENATH CYIIECTBEHHBIE NPU3HAKU BHPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT, OJHOKJIETOYHBIX M MHOTIOKJIETOUHBIX OPraHU3MOB,
0COOEHHOCTH IIPOLIECCOB: 0OMEHA BELIECTB U MIPEBPALLEHUS SHEPTUU B KJIETKE, (POTOCHHTE3A, IUIACTUYECKOT0 ¥ IHEPreTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHTO32a, MeH03a, OTNI0IOTBOPEHUS, PAa3MHOXKEHUS, HHIUBU1YaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

yYMEHHE NPUMEHATh MOMYyYEHHbIE 3HAHUS JUIsl OOBSICHEHHS] OMOJIOrMYECKUX MPOIECCOB U SIBICHUH, IS NPUHSITUS NMPAKTUYECKUX PEIICHUN B
MIOBCETHEBHOMN JKM3HU C LeNblo obecrieueHust 0e30MacHOCTH CBOETO 3/10pPOBbSl M 3/I0POBbsSI OKPYXKAIOIIUX JIOAEH, COOMOACHNS HOPM I'PaMOTHOTO
TOBEJICHUSI B OKPY>KAIOIIEH MPUPOITHON cpefie, MOHMMaHne He0OX0IMMOCTH MCTIOb30BaHUS IOCTHKEHUN COBPEMEHHON OMOJIOTHU M OMOTEXHOJIOTHIT
JUIS pallMOHaIbHOIO IPUPOIOTIOIB30BAHUS;

YMEHHE pelIaTh dJIeMEeHTapHble TeHETUYECKUE 3aJauld Ha MOHO- U JUTHOPUHOE CKpEelIBaHKe, CLIEIUIEHHOE Hacle0BaHNe, COCTABISATh CXEMBbI
MOHOTHOPUAHOTO CKpPEIMBAHUS JUISl TPEICKA3aHMsl HACIE0BAaHUS IPU3HAKOB Y OPraHU3MOB;



yYMEHHE BBIOIHATH Ja00paTOpHbIE U MPAaKTHYECKHUE paboThI, COOMIOAATH IPaBUiIa PpU padoTe ¢ ydeOHBIM U TaOOPATOPHBIM 000PYAOBAHHEM;

yMEHHE KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMAIHIO OHMOJIOTHYECKOTO COAEPKaHMs, BKIIOYAIOIIYIO [ICEBIOHAYYHbIC 3HAHUS W3
Pa3NIUYHBIX UCTOYHHMKOB (CpeACTBa MAacCOBOM MH(OpMAIMH, HAYYHO-TIOMYJISPHBIE MaTepUAIIbl), ITUYECKHE ACMEKThl COBPEMEHHBIX HMCCIEOBAaHUN B
Ononoruu, MeAMIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIICHHUs, 00001Ias OMOIOrHYecKyt0 HH()OPMAIHIO M3 HECKOJIBKUX MCTOYHUKOB,
IPaMOTHO UCIIOJIb30BATh MOHATUIHBIN armapaT OMOJIOTHH.

[TpenmeTrHbIe pe3ynbTaThl OCBOCHUs yueOHOoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATH!

c(OPMUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJIOTMH B CHCTEME HAyYHOI'O 3HAHHs €CTECTBEHHBIX HAyK, B ()OPMUPOBAHHWU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/I€ POCCHUHUCKUX M 3apyOeKHBIX yYEHBIX-OMOJIIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHAJIBHOM TPAaMOTHOCTH YeJIOBEKA JUTS PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BHUJI, TOMYJISAIMS, TeHO(OH I, SBOTIOIHSA, JBIKYIUE CHIIBI ((PaKTOPHI)
IBOJIIOLIUH, TIPHCIIOCOOIEHHOCTh OPTraHU3MOB, BUJI000pa30BaHuUE, SKOJIIOTHYECKHE (PaKTOPBI, IKOCHCTEMA, TPOTYLIEHTbI, KOHCYMEHTBI, PETyLICHTHI, IIETTH
MUTAHKS, SKOJIOTHYeCKas MUpamMuia, OuoreoreHos, onocdepa;

yYMEHHE M3JIaraTh OMOJIOTHYECKUe TeopuH (dBomonnonHas Teopus U. JlapBuHa, CHHTETHYECKas TEOPHS IBOJIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpimeBoro cxonactBa K. M. bapa, uepenoBanusi rinaBHbIX HampaBieHHH u myred sBomrormu A. H. CeBeprioBa, ydyenuss o Ouochepe B.
W. BepHazickoro), onpenensTh IPaHULBI X IIPUMEHIUMOCTH K KHBBIM CHCTEMaM;

YMEHUE BJIaJIeTh METOJaMH HayYHOTO MTO3HAHUS B OMOJIOTHH: HAOJIOCHNE U OMTMCAHNE )KUBBIX CUCTEM, IPOIIECCOB H SBJICHUH, OpraHu3alus U
NPOBEJCHNE OMOJIOTHYECKOTO HKCIIEPHMEHTA, BBIIBIKCHHE THIIOTE3bl, BBIIBICHHE 3aBUCUMOCTH MEXIY HMCCIIEAYEMBIMU BEIMYMHAMH, OOBSCHEHHE
MOJTyYCHHBIX Pe3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MMOHITUH, TCOPHHA U 3aKOHOB, YMEHHUE JIEJIaTh BHIBOJIBI HA OCHOBAHHH MOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIACATH CYIIECTBEHHBIC MPU3HAKM CTPOCHUS OHOJIOTMYECKHX OOBEKTOB: BHJOB, IOMYJSAIMN, MPOAYLEHTOB, KOHCYMEHTOB,
PEIYLIEHTOB, OMOTEOIIEHO30B M SKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACIEACTBEHHONH M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpA, BHI000pa30BaHMUS,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOpPOB Ha OPraHM3MBI, MEPEHOCa BEIIECTB M IMOTOKAa PHEPTUU B IKOCHUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHNH B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M OMOTEOXMMHYECKHX IIMKIIOB B Onochepe;

yMEHUE MPUMEHSThH MOJyYeHHbIE 3HAHUA JJIsi O0OBSCHEHUsT OMOJIOTMYECKUX MPOLIECCOB U SBJICHUHN, ISl MPUHATHUS MPAKTUYECKUX PELIeHUH B
MIOBCETHEBHOM XHM3HM C IENBI0 OOecreueHns: 0€30MacHOCTH CBOETO 37J0POBBSI U 30POBbS OKPYXKAIOMIMX JIFO/AEH, COONIIOAEHUSI HOPM I'PaMOTHOTO
MIOBEJICHUSI B OKpYXKaroIllel MPUPOTHON cpejie, MOHUMaHue He0OX0AUMOCTH MCII0Ib30BaHMs JOCTHKEHUH COBPEMEHHON OMOJIOTHH ISl paliMOHAJIBHOTO
MIPUPOJIOTIONB30BAHHS;

YMEHHE pelaTh 3JeMeHTapHble OM0JIOTHYECKHE 33/1a4H, COCTaBIATh CXEMBbI IEPEHOCA BEIECTB U YHEPTUHU B 3KOCUCTEMaxX (LIeMU MUTAHUS);

YMEHHE BBINIOJHSATH J1a00paTOPHBIE U MPAaKTUUECKHUE PabOThl, COOJII0IaTh IpaBUiIa MpU paboTe ¢ y4EOHBIM U JaOOPaTOPHBIM 000PYI0BaHUEM;

yMEHUE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HH(OPMAIMIO OMOJIOTHYECKOTO COAEPIKaHMUs, BKIIOUAIOIIYIO [ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX HCTOYHUKOB (CpPEICTBA MAaCCOBOM HH(OPMAITNH, HAYIHO-TTOMYJISIPHBIE MaTepHAITbI ), PACCMATPUBATh TTT00ATBHBIEC YKOJIOTHYECKHE TIPOOITIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;



yYMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIIEHUs, 0000IIast OHOIOTHYECKYI0 MH(DOPMAIMIO U3 HECKOIBKUX HMCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBIN anmapat OMOJIOTHH.
TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne HanmMeHoBaHUE pa3esioB U TEM MPOrPaMMBbI KomnnyectBo yacos ‘ OnektpoHHbIe (IU(POBEIC)
n/n Beero||  KoutposbHbie [IpakTuueckue 0bpasoBaTeNbHEIE PeCypCEI
paboThl paboThI
1 buonorus kak Hayka 2 1 0,5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbie cucTeMbl M X OpraHu3anus 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41¢c292]]
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 [[bubmuoteka [IOK
https://m.edso0.ru/7f41c292]]
4 JKusHenesTenpbHOCTh KIIETKU 6 1 0,5 [[BubmuoTexa [JOK
https://m.edso0.ru/7f41c292]]
5 Pa3zmHOXeHME U HHANBUIYATBHOE PA3BUTHE 5 0,5 [[bubmmoTeka [TOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292]]
6 HacneacTBeHHOCTh M N3BMEHUHMBOCTD 8 1 1.5 [[bubmuoteka [IOK
OpraHU3MOB https://m.edso0.ru/7f41¢c292]]
7 Cenekiust opranu3mMoB. OCHOBBI 3 [[bubmuoteka [IOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41¢c292]]
8 PesepBHOE BpeMms 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41¢c292]]
|I[06aBI/ITL CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

buonorus : 10-i knacc : yueOnuk / B. B. Ilaceunuk, A. A. Kamenckuii, A. M. Pybuos (u np.) nox pen. B. B. [Taceunuka. -5-e u3z., crep. — Mockaa :
[Ipocsemienue, 2023. — 223, (1) c. :- (JIunus xu3Hn).

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

VYyebnoe nocodue «O61as ouonorus». 10 kmace» (M.: Ipoda, 2016) — yuednuk B. b. 3axapona, C. I'. MamonToBa, H. 1. Connna, E.T. 3axapoBoii;
MeToaudeckiuM mocoOreM ¢ 3JEKTPOHHBIM HHTEPAKTUBHBIM TprutokerueM / O. JI.

Bamenko. — M.: [1nanera, 2012. — 576 c. — (KauectBo 00yueHus);
https://gdz-online.ws/ege-gia-onlajn/ege-biologiya/15922-rokhlova-ege-2021-30-variantov-biologiya

https://relasko.ru/forum/66-49521-1

https://bio-ege.sdamgia.ru/CrnpaBounoe uzganue. bospias wumoctpupoBanHas suiuknoneaus B 32 tomax. OO0 «3aarenbeTBo ACTpesby.
HMUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info



http://www.darwin.museum.ru
https://gdz-online.ws/ege-gia-onlajn/ege-biologiya/15922-rokhlova-ege-2021-30-variantov-biologiya
https://relasko.ru/forum/66-49521-1

https://bio-ege.sdamgia.ru/
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