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I.LIHIOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3paboTke mporpammbl 10 OMOJIOTUU TEOPETUYECKYI0 OCHOBY JJISi ONPEACICHHUS MOAXO0J0B K (DPOPMUPOBAHHIO COJEPIKAHUS YIEOHOTO
npeameta «buosorusi» coctaBuiau: KoHuentyanbHbie nonokenus ®I'OC COO o B3anMO0OOYCIOBICHHOCTH IIENIeH, COAepKaHUsl, Pe3yJbTaTOB
oOyueHusi U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LESAX M MPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeqHero obmero odpazoBanust B Poccuiickoit @enepanum, a Takxke MOJOXKEHUS O creruduke Onomoruu, e€ 3Ha4YeHUU B
MO3HAHWHU KMBOW TPUPOABI M OOECIIEYCHHWH CYHIECTBOBAHMS YEJIOBEUECKOro obOmecTBa. COrilacHO Ha3BaHHBIM MOJIOKEHHSM, OIPE/ICICHBI
OCHOBHBIE (DYHKIIUU TPOrPaMMBI 10 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu a€t NpeacTaBIeHUE O LEeNsIX, 00 o0IIel cTpaTeruu 00y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00yJatoIuXCsl CpeCTBAMU
yuebHoro npeaMera «buonorusy, onpenenseT o00s3aTeabHOe IPEAMETHOE COJIepKaHNe, er0 CTPYKTYPY, paclpeeieHre Mo pa3ienaM U TeMa,
PEKOMEHIYEMYIO TMOCJIEI0BAaTEIIbHOCTh M3YYEHUs Y4eOHOro marepuana ¢ Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKHU
00pa30BaTeNpHOrO MPOIIECcca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroMIMXCsl.

B nporpamme 1o 6MOJI0THH TaKkKe YUYUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMbIM JIMYHOCTHBIM, METAPEAMETHBIM U MIPEAMETHBIM pPe3ybTaTaM
oOyueHuss B (OPMHUPOBAHHH OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOW MEATEIbHOCTH/YU4EOHBIX IEHCTBHI OOydarolmuxcsi MO OCBOEHUIO
coJiepKaHusi OMOJIOrM4ecKoro o0pa3oBaHusl.

B nporpamme no 6uonoruu (10-11 xnaccel, 0a30BbIi ypOBEHb) pean30BaH MPUHIIUIT IPEEMCTBEHHOCTH B U3YyYEHUH OMOJIOrUH, Oiaronaps
yeMy B HeW MpOCMaTpUBAEeTCs HANpaBICHHOCTb HA Pa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS,
LIEHHOCTHBIX OpPUEHTAlUI JUYHOCTH, 3KOJOIMYECKOTO MBILIUIEHU, MPEJICTaBIECHUH O 3J0pOBOM 00pa3e >KU3HU U OEpe’KHbIM OTHOLICHHEM K
OKpY>Karoten mpupoaHou cpeze. [loaromy Hapsiay ¢ u3ydeHueM 001e0noI0rHYeCKUX TEOPHid, a TAaKKe 3HAHUH O CTPOSHUH KUBBIX CHCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOIECCOB B MPOrpaMMe M0 OMOJIOTUH YIEJIEHO BHUMAaHHME HCIOJIb30BAHHUIO MOJIYUYEHHBIX
3HaHUI B MOBCEIHEBHOM KU3HU JUIs peIlIeHUs PUKIIAJIHBIX 3a/1a4, B TOM YUCIie: MPO(UIAKTUKY HACIEICTBEHHBIX 3a00J1eBaHHI YeloBeKa, MeIUKO-
TEHETUYECKOr0 KOHCYJIbTUPOBAaHUS, OOOCHOBaHMS HKOJOTHUECKH IIE€JIeCO00pa3HOro IMOBEIEHUS B OKpPY)KaIOLIeW MPUPOJHON cpene, aHaIn3a
BIIUSIHUS XO3SMCTBEHHON /I€ATEIbHOCTH YeIOBEKa Ha COCTOSIHUE NMPUPOIHBIX U UCKYCCTBEHHBIX KOCHUCTEM. Y CHIIEHHE BHUMAHMS K MPUKIIaTHON
HaIpaBJIEHHOCTH y4eOHOTO npeameTa «broaorus» npoAUKTOBAHO HEOOXOUMOCThIO OOECTIeUeHNUs YCIOBUHM I PElIeHHs] OJJHOM U3 aKTyallbHbIX
3aja4 IIKOJBHOTO OMOJIOTHMYECKOro 00pa3oBaHMs, KOTOpas MpeanojiaraeT (popMHUpOBaHHE Yy OOYy4aroIMXCs CIIOCOOHOCTH aJalTHPOBATHCS K
MU3MEHEHUAM JUHAMHMYHO Pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.



Bbuonoruss Ha ypoBHE cpeaHero oomero o0pa3oBaHUs 3aHMMaeT BakHoe MecTo. OHa obecneunBaeT (OPMHUPOBAHHME Y OOYHUAIOUIMXCS
NPEACTaBICHUN O HAyYHOW KapTHHE MHpa, pacIIupsieT U o000IaeT 3HaHUS O KMBOH MpPUpOAE, e€ OTIMYMTENbHBIX NPU3HAKaX — YPOBHEBOU
OpraHM3aLIH U 3BOJIIOIMH, CO3AAET YCIOBUS JUIS: O3HAHUS 3aKOHOB JKUBOUM NMPHUPOABI, HOpMHUPOBaHHS (YHKIMOHAIBHON IPaMOTHOCTH, HABBIKOB
3I0POBOTO M 0€3011acHOTr0 00pa3a )KU3HU, IKOJIOTHUECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OMONIOTHS MMEET TaKXKe Il pPEeIleHUs] BOCIHMTATENBHBIX M PA3BUBAIOLIMX 3a/a4 CPEIHEro OO0IIero oOpa3oBaHMA,
conpanu3anuu obydaromuxcs. VM3ydenune Omonoruum obecrmednBaeT yciaoBus JUIs (POPMHUPOBAHUS WHTEIUICKTYAJIbHBIX, KOMMYHHKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX HAaBBIKOB, 3CTETUYECKOW KYJIBTYPHI, CHOCOOCTBYET HMHTETPAllMM OWOJOrMYECKUX 3HAHWH C TPEICTABICHUSAMH M3 JIPYTHX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMHUH U reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeAIHA3HAYCHUH y4eOHOro npeamera «buonorus»
COCTaBHJIM OCHOBY JUIS OTIPEICTICHUS IOX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUS, IPEACTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

Ot160p comepkanus ydeOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C MO3HMLMH KyJIbTYPOCOOOPA3HOTO IOAXOAA, B
COOTBETCTBUH C KOTOPHIM O0Y4YalOIInecs JTODKHBI OCBOUTH 3HAHUS Y YMEHHS, 3HAUUMBbIE JUII OPMUPOBAHUS OOILEH KYIbTYpHI, ONPEACISIOIIE
aJIeKBaTHOE TIOBEJICHUE YEIIOBEKAa B OKPY’KAIOUICH MPUPOAHOI cpele, BOCTpeOOBaHHBIE B MIOBCEIHEBHON JKU3HU M MPAKTUYECKOHN JEATEIbHOCTH.
Ocoboe MecTo B 9TOW CHCTEME 3HAHWN 3aHMMAIOT 3JEMEHTHI COAEP)KaHUs, KOTOPBIE CIYXKaT OCHOBOW Ui (hOPMUPOBAHMS NPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHUpA M IIEHHOCTHBIX OPHEHTALUSIX JMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHHU3aIlMHA OMOJIOTHYECKOTO
oOpa3oBaHHs.

CTpyKTypHpOBaHUE COAEp)KaHUS Y4eOHOrO MarepHaja B MporpaMMe IO OHMOJIOTHH OCYHIECTBICHO C YYETOM NMPHUOPHUTETHOTO 3HAYCHUS
3HaHUI 00 OTIMYUTENLHBIX OCOOCHHOCTSAX JKUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHU3alMM W 3BONIONHMU. B COOTBETCTBHM C 3TUM B CTPYKType
yueOHoTro npeamera « buonorusy BbIICICHBI CICAYIONINE COAep KaTeNIbHbIe TMHIH: «broorus kak Hayka. MeTopl HayqHOTo Mo3HaHus», «Kietka
Kak Onojoruyeckas cuctremay, «OpraHusM Kak Ouosiorndeckas cucremay, «CrucreMa 1 MHOroo0pasue OpraHu4eckoro Mupay», « OBOJIOLUS JKUBOT
IPUPOJB», «IKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

enp w3ydenuss ydeOHoro mpenMera «buomorus» Ha 0a30BOM ypOBHE — OBIQJIeHHE OOYYAIONIMMHUCS 3HAHUSMH O CTPYKTYpPHO-
(YHKIIMOHATHLHON OpTaHMU3alMHU KUBBIX CHCTEM Pa3HOTO paHra W MPUOOpPETeHHE YMEHHUN MCIIONB30BaTh 3TH 3HAHUS JUIA TPAMOTHBIX JIEHCTBHIA B
OTHOILIEHUH OOBEKTOB >KUBOM MPHUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEeM.

JlocTrkeHue e u3ydeHus yueoHnoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCIeUnBaEeTCs PELICHUEM CIIEAYIOMINX 3a/1a4:

OCBOCHHE OOYYaIONIMMHUCS CHUCTEMbI 3HAHWHA O OMOJOTMYECKHX TEOPHUAX, YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THUIIOTE3aX, MpaBUIIaX,
CITy’KaIlluX OCHOBOW JJIsi (hOPMHUPOBAHHS TPEACTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJaX HAYyYHOTO IMO3HAHHS, CTPOCHUH,
MHOT000pa3ui U 0COOEHHOCTSX KHUBBIX CHCTEM DPAa3HOTO YPOBHS OpPraHU3allMM, BBIIAIOMIMXCS OTKPHITHSAX M COBPEMEHHBIX HCCIEIOBaHMSIX B
Oouooruu;

dbopMHIpoBaHHE y 00YJAIOIINXCS TO3HABATEIBHBIX, HHTEIUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B MPOIIECCE aHaM3a JaHHBIX O ITYTAX
pa3BUTHI B OMOJIOTHN HAYYHBIX B3TJISAOB, HIIEH W TIOJXO/I0B K H3YyYCHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3aIlHM;



CTaHOBJIEHHE y OOydarouuxcsi oOme KylbTyphl, (YHKIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHITH U OLCHUBATH SIBICHUS
OKpY’KaloIIero MUpa KUBOU MPHUPO/Ibl HA OCHOBAHUH 3HAHUH U OIIBITA, MOJYYECHHBIX IPU U3YYSCHUH OMOJIOTUH;

(dopmHpoBaHUE y 00YYaIOIMXCS YMEHUN WILTIOCTPUPOBATh 3HAU€HHE OMOJOTMYECKUX 3HAHUN B NMPAKTHUUECKOW NESATEIbHOCTH YeJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEIOBEKOM >KHBOM MPHUPOIbI, HEOOXOIMMOCTH OEpEeKHOro OTHOIICHUS K HEl,
COOJIIOICHHSI STHYECKUX HOPM IIPH MPOBEACHUU OMOJIOTHYECKUX MCCIIEIOBAHMIA;

OCO3HaHME LEHHOCTH OHMOJOrMYECKUX 3HAaHUM JUIsl TOBBILIEHHUS YPOBHSI SKOJOTMYECKOM KyJIbTYpbI, JUIsI (OPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHUE NTPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEHEBHON JKU3HM JUJISl OLIEHKH IOCIIEACTBUNA CBOEH JESTENIbHOCTH 110 OTHOLIEHUIO K
OKpY’Karoliel cpesie, COOCTBEHHOMY 3/I0pPOBBIO, 000CHOBAaHHE U COOJIIOICHHE Mep MPO(PHUIAKTHKH 3a00JICBaHHIA.

B cucreme cpennero obiero oobpaszoBanus «buonorusy», uzyuyaemasi Ha 0a30BOM YpOBHE, SIBJISIETCS 005S3aTENIbHBIM y4EOHBIM IPEAMETOM,
BXO/ISIILIUM B COCTaB PeAMETHON 001acTi «EcTeCTBEHHO-HAayUHbIE IPEAMETHI».

Jlist u3ydenust Ouosoruu Ha 6a30BOM YPOBHE CpeliHero 0011ero oopazoBanust orBoauTcst 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento),
B 11 knacce — 34 gaca (1 yac B Hezelnio).



I1.COAEP) KAHUE OBYUEHUS
10 KJIACC
Tema 1. Buosorus kak Hayka.
buonorus kak Hayka. CBs3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUUECKUMH M JAPYIMMHU €CTECTBEHHBIMU HayKaMu, ¢uiiocopueil, STUHKOMH,
3CTETUKOM U npaBoM. Posb OGuosoruu B GopMUpPOBaHUN COBPEMEHHON Hay4HOI KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

Merto/1b1 TO3HAHMS )KUBOM PUPO/IbI (HAOII0ICHUE, SKCICPUMEHT, OTIMCAaHKE, H3MEPEHUE, KIIaCCU(PHKAIINs, MOJACTHPOBAHHUE, CTATHCTHYCCKAS
00paboTKa JaHHBIX).

JdeMmoHcTpanum:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabmuis! u cxeMbl: «MeTo bl TO3HAHUS )KUBON PUPOJIBI».

JlaGopaTopHble M IpaKTHYeCKUEe padoThI:

[IpakTuueckas pabora Ne 1. «/cnonp30BaHuE pa3TUYHBIX METO/IOB IIPU U3YUYEHUU OMOJIOTHYECKUX O0OBEKTOB.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

JXussie cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHust Ononoruu. OTINYre )KUBBIX CHCTEM OT HEOPTaHWYECKON IPUPOJIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpasue. YPOBHH OpraHHW3aIlMH OMOCHCTEM: MOJICKYJISPHBIN, KIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIMH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTe0eHOTUIECKHI ), OMOCHEPHBIH.

JdemoncTpanum:

Tabnuie! u cxeMbl: «OCHOBHBIC IPU3HAKH KU3HIY, «Y POBHHU OpraHU3aIUU KUBON TPUPOIBD.

Ob6opynoBanue: moaens mosekyinsl JJHK.

Tema 3. XumMuueckuii cOCTaB U CTPOEHUE KJIETKH.

XHUMHUYECKUHN COCTAB KJIETKU. XUMHUECKHUE 3JIEMEHTHI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTHI. Bosia 1 MUHEpalIbHbIE BELIECTBA.

OyHKIMK BOJBI U MHHEPAIBbHBIX BElIeCTB B KieTke. [loanep:kanne ocMOTHYECKOTro OanaHca.

benku. CoctaB u cTpoeHune 6e1KoB. AMHHOKHCIIOTH — MOHOMEpHI OenkoB. HezameHnmble 1 3aMEeHUMbIE aMUHOKHUCIIOTHL. AMUHOKHCIIOTHBIHN
cocTaB. YPOBHH CTPYKTYpbl OEITKOBOI MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTUUYHAS CTPYKTYpa). XUMUYECKHE CBONCTBA OEJIKOB.
buonornueckue pyHKINU OEIKOB.

®depmeHTHl — Ouonornyeckue KatanuzaTopbl. CTpoeHue (epMmeHTa: aKTHBHBIM IEeHTp, cyOcTpaTHas crneuupudHoctb. KodepMmeHTHI.
Burtamunbl. Otinnuuns GepMEeHTOB OT HEOPraHMUYECKUX KaTalln3aToOpOB.



VYrneBoabl: MOHOCaxapuIbl (TIII0K03a, pud03a U Ae30Kkcuprdo3a), aucaxapuisl (caxaposa, JaKkTo3a) U mojmcaxapuisl (Kpaxmall, TIHKOTeH,
LEJITI0103a). bruonornueckue GpyHKIUH yIiIeBOAOB.

Jlumuasr: Tpurauuepuasl, ¢ochonunuasl, crepounsl. 'mapodunbHO-TUAPOPOOHBIE CBOMCTBA. buonmormueckue (GYHKIWU JUIHIOB.
CpaBHeHHE YITIeBOI0B, OEIKOB U JIUIUOB KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnotel: JIHK u PHK. Hykneorunpl — MoHOMEpBI HyKJIIeMHOBBIX KUca0T. Ctpoenue u pynknuu JJHK. Ctpoenue u pyHk1nm
PHK. Bunet PHK. AT®: ctpoenue u pyHKIHH.

[utonorus — Hayka o kierke. Kietoynas teopust — mpuMep B3aMMOACUCTBUS el 1 (PaKTOB B HAYYHOM MO3HAHMH. MeETOAbl H3ydeHHUs
KJIETKH.

Krnerka kak nienoctHast xuBas cuctema. OOmiye Npu3HaKM KJIETOK: 3aMKHYTas HapyxkHas mMemOpana, monekynsl JJHK kak renetnueckuii
amrmapar, CHCTeMa CHHTe3a Oellka.

Turb! K1€TOK: SyKapHOTHUECKas U MpokapuoTryeckas. OCOOEHHOCTH CTPOCHUS MPOKAPHOTHYECKON KileTKH. Kierounas cTtenka OakTepuid.
CrtpoeHue 3ykapuoTuyeckoil kinetku. OCHOBHBIC OTIMYUS PACTUTEIBHON, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAsl CTEHKA, TNIMKOKaNuKe, uX ¢yHkiun. [Inazmatudeckas MmeMOpaHa, e€ cBoCTBa U (DYHKIIUH.
[uronna3zma u e€ opranouibl. OqHomemOpannbie opranou bl kietku: DIIC, annapat ['onbmku, mu3ocomsl. [101yaBTOHOMHBIE OPTaHOUIBI KIIETKH:
MUTOXOHJIPUH, IIIACTUABL. [IporcxoxieHne MUTOXOHIpuii 1 rtactua. Buael miactua. HememOpaHHble OpraHouAbl KJIETKU: puOOCOMBI, KJIETOUHBIN
LEHTP, UEHTPUOJIU, PECHUYKH, KTYTUKU. DYHKIIMU OpraHOUI0B KJIETKH. BritoueHus.

Snpo — perynsaTopHslii HeHTp kiieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kapuoria3Ma, XpOMaTHH, SPIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bap.

Huarpammsl: «PacnipeneneHre XUMUYECKUX JIEMEHTOB B HEKUBOM IpUpoiey, «PacipeneneHne XMMUYECKHUX YIEMEHTOB B )KUBOW IIPUPOLEY.

Tabmuue! u cxemsl: «llepuonuueckas TabnMIa XUMHUUECKUX JIEMEHTOBY, «CTpoeHHE MOJIEKYIbl BOJbD», «brocunres Genka», «CtpoeHue
MoJieKynbl Oenka», «Ctpoenue Qepmenta», «Hykneunosbie kucnotsl. JJHK», «Crpoenne monexynbl AT®», «CTtpoeHne 3yKapuOTHYECKOU
KJIETKN», «CTpOoeHHE )KUBOTHOM KIIETKN», «CTpOeHHE PAaCTUTENbHON KIETKH», «CTpOeHUE MPOKapUOTHUUECKOH KIIETKN», «CTpoeHHe Sapa KIETKN»,
«YTneBoapl», «JIumuas.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHUE Ul MPOBEAEHUS HAOMIOJCHMH, M3MEpPEHUH, HKCIEPUMEHTOB, MHUKPOIpEnapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OAKTEPUATILHBIX KIETOK.



JlabGopaTropHble U NpaKTUYecKue padoThbl:

JIaGoparopHas pabota Ne 1. «/3yueHne KaTaIMTHUYECKOM aKTUBHOCTH (DEPMEHTOB (Ha PUMEPE aMUIIa3bl MU KaTaiasbl)».

JlaboparopHass pabora Ne 2. «V3yueHue CTPOCHHSI KJIETOK pPACTEHUH, JKUBOTHBIX M OaKTepHil IMOJ MHKPOCKONIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux OIUCaHue».

Tema 4. ’KuznenesaTeJLHOCTh KJIETKH.

OOmMeH BemecTB, WM METa0oIHM3M. ACCUMHIIIANMS (TUIACTUYECKHH OOMEH) M TMCCUMMIISALNS (PHEPTeTHUYCCKUH OOMEH) — JIBE€ CTOPOHBI
eIMHOTO Mporiecca MeTadonu3Ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUN B IOHUMAHUU META00IM3MA.

Tumnbr oOMeHa BenecTB: aBTOTPO(GHBIN U reTepoTpodHbIid. Poib hepmMeHTOB B 00MEHE BEIIECTB U NMPEBPAIICHUHN SHEPTHH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakuun gporocuntesa. dpdekTuBHOCTE PoTOCHHTE3a. 3HaYeHHE POTOCUHTE3A VIS
KHU3HU Ha 3emuie. Biiusinue ycnoBuii cpezibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTEe3. XEeMOCHHTE3NpYIolIe OakTepun. 3HaYeHHE XEeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuil oOMeH B kieTke. Paciienyienue BeUIECTB, BbIACIECHNE U aKKYMYJIMPOBAHUE SHEPTUU B KIIETKE. DTalbl SHEPreTHUECKOI0
obmena. I'nmukonus. bpoxkenue u ero Buubel. KucnoponHoe oxucieHwe, Wind KieTouHoe JbixaHue. OkuciaurenbHoe (GochopuinpoBaHue.
D¢ PeKTUBHOCTD IHEPTETHUECKOTO OOMEHa.

Peaknum marpuuHoro cunaresa. ['enernueckas nadopmanyst u JJHK. Peannszanus renetudeckoit nHpopmanyu B KieTke. [ eHeTHIecKnuil Ko
u ero cBoiicta. Tpanckpunuus — marpuudblii cuate3 PHK. Tpancnanus — OuocunTe3 Genka. Dransl TpaHcisanun. KoaupoBaHnue aMUHOKHCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Hexnerounslie popmsl sxu3Hn — BUpychl. Victopust oTkpsiTust BupycoB (/1. Y. IBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIA
BUpycoB. bakrepuodaru. bone3snu pacreHuil, KMBOTHBIX M 4YEJOBEKa, BBI3bIBaEMble BHpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo3Oyautens CIINJa. O6patHast TpaHCKpUIIIIHS, peBepTaza u unrerpasa. [Ipodunaktuka pacnpocTpaneHus BUPYCHBIX 3a001€BaHUN.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxembl: «Tunbl nutanusy, «Meradbonusm», «MHUTOXOHAPHUS», «DHEPreTHUYecKuit ooMeH», «XimoporacT», «DOTOCHHTE3Y,
«Ctpoenue IHK», «Ctpoenue u ¢pyHKIIMOHUpOBaHUE IreHa», «CuHTe3 Oenkay, «I'eHeTnueckuil Koy, «Bupycs», «bakrepuodarny», «CtpoeHue u
xu3HeHHbIH nuka Bupyca CIINa, 6axtepuodaray, «Pemmukanus JJTHK».

Ob6opynoBanue: moaenu-ammMkanuu «Y nsoeane JJHK u tpanckpunuusy», «buocunres 6enka», «CTpoeHHe KIETKH», MOJIENb CTPYKTYpPbI
JTHK.



Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounslii UK, WK XKU3HEHHBIA MUK KieTku. MaTepdasza u mutos. [Iporeccsl, nmporekatonue B nHTepdasze. Pemmukanus — peakus
matpuunoro cunre3a JJHK. Ctpoenune xpomocoM. XpoMOCOMHBIH Ha0Op — KapuOTUN. [IUMIOWIHBIN M TarmiouJHBI XPOMOCOMHBIE HAaOOPBI.
Xpomatuasl. L{uTonornueckue OCHOBBI PA3MHOKEHUS U UHAMBUIYAIbHOTO PAa3BUTHUSI OPTaHU3MOB.

Jenenne knetkn — muto3. Ctaguu muto3a. IIpouecchl, mpoucxoasdinue Ha pa3HbIX CTaAUsAX MUTO3a. BUOIOrn4ecKkuii CMbICII MUTO3A.

[Tporpammupyemasi rubeib KJIETKU — aloITO3.

@opMbl pa3MHOXKEHHSI OPTaHM3MOB: OecIiojioe W MoJoBOe. BuIbl Gecronoro pa3sMHOXKEHUS: JAEICHHE Ha/IBOE, MOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHE. MICKycCTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAYCHHE ISl CETICKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Ctaguu Metiosza. [Iponeccsl, npoucxoasiue Ha ctaausx Merosa. [losenenue xpomocom B Meiiose. Kpoccunrosep. buonorunueckuii
CMBICJI ¥ 3HAYECHHE MeHo3a.

I'amerorenes — npoiecc 00pa3oBaHus MOJIOBBIX KIETOK y )KUBOTHBIX. [10JI0BBIE XKene3bl: CEeMEHHUKU U simuHuKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CrepMaTo30u]l, SllleKIeTKa) — CriepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHHS SIMIIEKIETOK U CIIEpMaTO30U/I0B.
OmnonorBopenue. [laprenorenes.

WupuBuayansHOe pa3BUTHE (OHTOTE€HE3). DMOpPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTanbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX
KUBOTHBIX: JpoOJIeHue, racTpyisiuus, opranorenes. IloctamOpruonanbHoe pazputue. Tunbl NOCTIMOPHOHAIBHOTO Pa3BUTHUS: MPAMOE, HENPSIMOE
(mmanHOYHOE). BiustHue cpesbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3bIBATh BPOXKIEHHbIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU PAa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl U cxembl: «DOpMBI PAa3MHOKEHUS OPraHU3MOBY», «J[BOMHOE OIJIOMOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOE
pasMHOXEHHE pacTeHui», «JleneHue KieTku OakTtepuily, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTO4HbIN LUK,
«Pemmmukanua [THK», «Murosz», «Meio3», «lIpsmoe n HenpssMoe pa3BUTHE», «['aMeToreHe3 y MiIeKONUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJuu
OHTOTI'EHE3a».

O6opynoBaHue: MUKPOCKOII, MUKporpenapatsl «CriepMaTo30UAbl MIEKOIUTAIOIIETO», «SIMIeKIeTKa MIIeKOUTAroIeroy», «Kapuokunes B
KJIETKaX KOpeIKa JTyKay, MarHUTHas MoJieNIb-anruuKanus «/lenenue kierkn», moaens JJHK, Mogens MeradazHoil XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «HabmrogeHre MuTo3a B KJIeTKaX KOHUYMKA KOPENTKa JIyKa Ha TOTOBBIX MUKPOIIperapaTax.

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpErapaTax.



Tema 6. HaciieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKH. VIcTOpUs pa3BUTHSA TeHETUKH. POl IUTONIOTHH U SMOPHUOJIOTHH B CTAHOBJIEHUHU T€HETUKU. BKitag poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE T'€HETHKU. MeToabl TeHeTUKU (THOPHIOIOTHYECKUH, UTOrCHETHUECKUH, MOJEKYISPHO-TEHETHUECKHUH).
OcHOBHBIE I'eHEeTHYECKHE MOHATHS. [ eHeTHUeCKass CUMBOJINKA, UCIIOJIb3yeMas B CXeMaX CKPEIMBaHUN.

3aKOHOMEPHOCTH HAacle[l0BaHMsl MPU3HAKOB, YCTaHOBJIEHHbIe [. MeHnneneM. MoHOruOpuaHOe CKpeluBaHue. 3aKOH eIuHO-00pa3us
ruOpu0B nepBoro mnokoneHus. [IpaBuino nomMuHHpoOBaHUS. 3aKOH pacIICIUICHUs MpU3HAKoB. ['mmore3a unctorel ramer. [lonHoe m HemoiHOE
JOMUHUPOBAHHUE.

JlurnbpunHoe ckpeuBaHie. 3aKOH HE3aBUCUMOI'O Hacjel0BaHUs MPU3HAKOB. LlUToreHeTnyeckre OCHOBBI AUTHOPHIHOTO CKPELIMBaHMUA.
AHanu3upyroliee cKpeluBanye. Vcrnoib30BaHle aHATU3UPYIOLIEro CKPELIMBAHUS AJIs ONIPEieNIeH s TeHOTHIIa 0cOo0u.

CueruleHHOe HacjenoBaHuWe Npu3HaKoB. Pabora T. MopraHa mo cleruieHHOMY HaclieZIOBaHUIO TeHOB. HapyiieHue cremsieHusi TeHOB B
pe3yibTaTe KPOCCUHIOBEpa.

XPpOMOCOMHas TEOpUS HACIIEICTBEHHOCTH. | eHeTUUeCKne KapThl.

I'enernka nona. XpoMOCOMHOE OIpelENeHHE Moa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TEpOraMeTHbIE OPraHU3MBbI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX C ITOJIOM.

N3menunBoCTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HacieACTBeHHas. Ponb cpeabl B HEHACHEACTBEHHOM W3MEHYHMBOCTH.
XapakTepucTuKa MOIU(PHUKAIIMOHHON N3MEHYMBOCTH. BapuanmoHHbIi ps v BapuaonHas Kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE
Y Ka4eCTBEHHbIE MPU3HAKH U UX HOpMa peakunu. CBoicTBa MO (UKAMOHHONW N3MEHUNBOCTH.

HacnenctBeHHas, WM TeHOTHNHMYECKas, HW3MEHYMBOCTb. KoMOMHATHBHas HW3MEHYMBOCTb. Mei03 M MOJOBOM MpolEecC — OCHOBA
KOMOMHATUBHONM M3MEHUMBOCTH. MyTanmoHHas u3MeH4YMBOCTh. Kilaccmdukanus myTainuil: reHHble, XpOMOCOMHbIE, FeHOMHbIe. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHusle pakTopbl. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HacaeAcTBeHHON u3meHunBocty H. W. BaBuiosa.

BuesaepHas HacIeACTBEHHOCTb U U3MEHYUBOCTbD.

I'enetnka uvenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METO/bl T€HETUKH YEJIOBEKA: ME€HEATOIMYeCKUH, OIU3HEIOBbIN, IIUTOr€HETUYECKHH,
OMOXMMHYECKUN, MOJIEKYIsIpHO-TeHeTH4Yecknil. COBpeMEHHOE ONpesiesieHne IeHOTUIIA: MMOJIHOTEHOMHOE CEKBEHUPOBaHUE, TeHOTUIIMPOBAHUE, B
ToM umcine ¢ mnomompbio [II[P-amamm3a. HacneacTtBenHbsie 3a0ojieBaHUS deEIIOBEKa: TEHHBIC OO0JIe3HH, OOJIE3HW C HACJICACTBEHHOM
NPEIPaCOI0KEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. ComaTniyeckue U reHepaTuBHble MyTai. CTBOJIOBBIE KIeTKH. [IpuHIMIBI 310pOBOTO 00pa3a
KU3HH, JTUATHOCTUKH, MPO(PUIAKTUKY U JICUSHUsI TeHeTHYeCKUX Ooyie3Hel. MeauKo-reHeTH4eckoe KOHCYIbTHPOBaHUe. 3HaUueHUEe MEAUIIUHCKOM
TeHETHUKH B MPEAOTBPAILIEHUH U JICYEHUN FeHETUUYECKUX 3a00JIeBaHUN YelloBeKa.



JdemoHcTpaumuu:

[optpets: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuup! u cxembl: «MOHOTrMOPHUIHOE CKPEIIMBAHUE U €r0 LIUTOTEHETHUYECKass OCHOBA», «3aKOH PacCILEIUIEHHUs] U €r0 LUTOIe€HETUYECKas
OCHOBa», «3aKOH 4YMCTOTHI rameT», «JluruOpuaHoe ckpemuBaHuey, «lluronornyeckue OCHOBBI JUTMOPUAHOTO CKpeluBaHus», «Meio3»,
«B3aumonencTBre aJlIeNIbHBIX TEHOBY, «]'€HeTHYeCKUE KapThl pACTCHUM, )KMBOTHBIX U Y€JIOBEKay, «I eHeTHKa nosua», «3aKOHOMEPHOCTH
HACJIIOBaHMsI, CHETNICHHOTO C MOJIOM», «KapHOTHIIbI YenoBeKa M KUBOTHBIXY, «Buapl n3aMeHUnBOCTHY, «MoandukannoHHas N3MEHUNBOCTBY,
«HacnenoBanue pesyc-gpakropay, «I'eHeTHKa rpyni KpoBuy, «MyTallmoHHAas! H3MEHYHBOCTHY.

OO6opynoBanue: Mojenu-anuIMKauuu «MoHoruOpuaHoe ckperuBanuey, «HemnonHnoe noMuUHMpOBaHUEY, «{UruOpUIHOE CKpellrBaHUEY,
«ITepekpéct xpomMocoM», MUKPOCKOII M MUKporipenapar «/Ipozodunay (Hopma, Myraiuu (pOpMbI KpbUIbEB U OKpacku Tena), repbapuit «I'opox
ITIOCEBHON».

JlaGopaTopHble M IpaKTHYeCKUEe padoThI:

JIaGoparopnas pabora Ne 5. «l/3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO M TUTHOPUAHOIO CKPELIMBAHUSA y JpO30(HIIBI Ha T'OTOBBIX
MUKpOIIpenaparax.

JIaGoparopHas padota Ne 6. «/3yueHne MoaupUKAITIOHHON H3MEHUYNBOCTH, TOCTPOSHHIE BAPUAIMOHHOTO PsiJia M BAPHALIMOHHOW KPUBOW.

JIaGoparopnas padota Ne 7. «AHanu3 MyTanuil y Apo30(uiIibl Ha TOTOBBIX MUKpPOTIpEnapaTax.

[IpaxTuueckas padora Ne 2. «CocTaBieHue 1 aHajau3 POAOCIOBHBIX YEIOBEKaAy.

Tema 7. Cesekunst oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IIpolLecC. 3apOXJIEHHE CelleKIMHM U aoMmecTukanus. Yuenue H. V. BaBwiioBa o 1eHTpax NpPOUCXOXKICHHS U
MHOT000pa3us KyJbTypHBIX pacTeHul. LleHTpbl MPOMCXO0XKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbl CeNeKIMU. MaccoBblii U MHIWBHUIYaJbHBIM OTOOPHI B CEJNEKLUUU pAaCTeHUM M KUBOTHBIX. OIlEHKa 3KCTephbepa.
bauskopoacTBeHHOE CKpelBaHue — HHOpUAMHT. Uncras auHud. CKpelyBaHue YMCThIX JMHUH. ['eTeposuc, umu rudpuanas cuna. Hepoacrsennoe
CKpeuBaHue — ayrOpuauHr. OtaanéHHas ruOpuauzanus u e€ ycrnexu. McKycCTBeHHBIH MyTareHes M MOJydyeHHe MONUIUIONA0B. JlocTnxkeHus
CEJIEKIIMM PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorus kak otpacib Npou3BoAcTBa. ['eHHast uHkeHepus. DTanbl co3ianud pekomonHanTHo JIHK u TpaHCreHHBIX OpraHu3MoB.
Knerounas wunxeHepus. KieTtounele KynpTypbl. MHKpPOKIOHAIBHOE pa3MHOXKEHHME pacTeHHil. KioHMpoBaHHE BBICOKONPOIYKTHUBHBIX
CeNIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHUECKUE U ATHYeckue mpobaembl. MO — reneTndecku MOIUGHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.
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Tabnuis! 1 cxembl: kapTa «L{eHTpbl MPOUCXOXKACHHUSI 1 MHOT000pa3us KyJIbTYPHBIX pacTeHHI», «Ilopoasl foMalHuX KUBOTHBIXY, «CopTa
KYJIBTYPHBIX pacTeHwit», «Oraanénnas rudpuansanus», «Padorer akagemuka M. @. BanoBay, «[lomummonaus», «OObEKTHI OMOTEXHOIOTUNY,
«Kiterounble KyabTyphl U KJIOHHUpOBaHHUE», «KOHCTpyHpOBaHHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJSKH IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYpHBIX COPTOB pacTeHHi, repbapuil «CenbckoX03giCTBEHHbIE
pacTeHus».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOZBI U JOCTHXKEHUS CENEKIUU PACTeHUH M JKUBOTHBIX (Ha CEIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUTMYHOE XO3SICTBO, JJa0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC
Tema 1. DBosrrOIMOHHAsA OHOJIOTHS.

[IpennochiIku BOSHUKHOBEHHUS 3BOJIOIMOHHON TeOpUH. DBOJIIOLIMOHHAS TEOPHS U €€ MecTO B Onosioruu. BiinsHue 3BOJIIOLIMOHHON Teopun
Ha pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CugerenbcTBa 3BOMIIOIMY. [laneoHTonOrnYecKkre: nocaeaoBaTeNIbHOCTh MOSBJICHHS BUOB B MAJICOHTOJOTMUECKON JIETOMUCH, IEPEXOAHbBIC
dopmbl. broreorpaduueckue: cxoacTBo U paznuyne ¢payH U Gprop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA U PA3NNYHUSA SMOPHOHOB PA3HBIX BHJOB MO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. [lapsuna. IIpennocsliky BO3HMKHOBEHHMs JapBUHM3MAa. JBWKyIME CHUIIBI JBOJIOLUHM BUAOB 10 J(apBUHY
(M30BITOYHOE PA3MHOXKECHHUE MTPU OTPAHUICHHOCTH PECYPCOB, HEOMPeIeIEHHAs H3MEHYUBOCTh, 00pb0a 3a CyIleCTBOBaHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkposomtonus. [lonmynsanus kak eIMHULA BUAA U IBOJIIOLINN.

JBrxyue cuibl (pakTopsl) 3BOMIONMK BUIOB B Mpupojae. MyTallMOHHbIN mpoliecc 1 KOMOMHATHBHAS M3MEHYMBOCTb. [lomynsiuoHHbIe
BOJIHBI U Jpeiid reHoB. M3omsamms 1 Murpaus.

EctectBenHbIil 0TOOp — HanpaBisoLui pakTop 3Bosounn. @OpMbl €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTat sBostonun. [Ipumepsl nprcnocobaeHnii y opranuzMoB. ApoMopdo3bl U UH0-aJalTallH.

Bun u BungooOpaszosanue. Kpurepuu Buga. OCHOBHBIE (POPMBI BUI000pa30BaHMs: reorpapuueckoe, IKOJIOTHUECKOE.

Maxkpoaosmtorusi. @opmbl 3BoTIOIUE: (UIETHYECKas], IMBEPreHTHAs, KOHBEpreHTHasl, apajuienbHas. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHne oT HeclleUANIU3UPOBAaHHBIX MpeaAKoB. [Iporpeccupyromas cneruanuzanys. AJanTuBHas paauanus.
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JdemMoHcTpanum:

Iloprpersi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepuos.

Tabmuuel u cxemsl: «Pa3BUTHE OPraHMYECKOro MHMpa Ha 3emiie», «3apOAbIIIM IO3BOHOUYHBIX JKUBOTHBIX», «ApXEONTEpPHUKC», «DOpMbl
00pb0BI 3a cyniecTBoBaHMue», «EcTecTBeHHBIN 0TOOPY», «MHOroo0pasue copToB pacTeHHi», «MHoroodpasue nopoJ KUBOTHBIX», «llomymsiuuny,
«MyTanoHHas U3MEHYHBOCTBY, «ApoMopdo3bly, «Manoanantauuny, «O01mas aerenepanusy», «/IBmxymue cuisl 3Boonuny», «Kapra-cxema

mapuipyra myremectsus Y. JlapBuna», «boppba 3a cymecrBoBanue», «lIpucnocobiaeHHOCTs oOpranu3smMoBy, «['eorpaduueckoe
BUZI000pa30BaHue», « IKOJIOTHUECKOE BUI000pa30BAHUE.

OO6opynoBaHMe: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMM THUIIAMU OKpAcKu, HaOOp IMJIOJO0B M ceMsH, Koyuiekuus «lIpumepbl 3amuTHBIX
MIPUCIIOCOOIEHUM Y )KUBOTHBIX», MOJIeb «OCHOBHBIE HAPaBJIEHUS 3BOJIIOLUNY, 00BEMHAs MOJeNb «CTpOEHUE TOJIOBHOTO MO3ra ITO3BOHOYHBIX ).

buoreorpaguueckas kapra Mupa, KoJuIeKIus «PopMbl COXPAaHHOCTH UCKOIIAEMBbIX )KUBOTHBIX M PACTEHUI», MOeNb antuiukanus «llepekpéct
XpOMOCOMY», BiakHble IpenapaTsl «Pa3Butne HacekoMoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/[pozoduina» (Hopma, MyTanuu (GopMmsl
KPBLJIbEB U OKPACKU TEJa).

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

JlaboparopHast pabota Ne 2. «Onucanue mprucrnocoOICHHOCTH OpraHu3Ma M €€ OTHOCUTEIIEHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4HbIe NPEICTaBICHUS O 3apOKICHUU XMU3HM. HaydHble runmore3bl BOSHMKHOBEHMs JKU3HM Ha 3emiie: abMOTeHe3 W MaHCIEepPMHUSL.
Xumudeckasi 3BOJIOLUsA. AOMOTeHHbBIN CUHTE3 OPraHNYeCKUX BELIECTB M3 HEOPIaHWYECKUX. DKCHEPUMEHTAIbHOE MOJITBEPKICHIUE XUMUYECKON
sBostoniu. HawanbHble aTanbl Omonormueckoi spomonuu. ['mnoresa PHK-mupa. ®opmupoBanne mMeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE
poToKIeTKH. [IepBrie KIeTKN U MX 3BoMOLNA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3sButne xu3Hu Ha 3emie mo spam u nepuojam. Kartapxeil. Apxeiickas m nporeposolickast 3pel. [laneo3olickas 3pa u €€ NepUOIBL:
KEeMOpUICKUH, OPJIOBUKCKUH, CHUTYPUICKUN, IEBOHCKUM, KAMEHHOYTOJIbHBIHN, TIEPMCKHUH.

Me3so30iickas 3pa 1 €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo30licKas 5pa u €€ nepro/pl: ajaeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTepHCcTUKa KJIMMaTa U reoJOrHyeckux nporeccoB. OCHOBHBIE ATAIbl 3BOIIOIMU PACTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMop(ho3bl y
pacTeHuii 1 KUBOTHBIX. [losBIeHUE, pacBET U BBIMUPAHKE IPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHHe dBOIONNHA. OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIIBI OPraHU3MOB.
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DBOJIIOLIMS YEJIOBEKA. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacTaBiaeHUi 0 MPOUCXOXKACHUH YesIoBeKa. MeToabl H3ydeHUsI aHTPOIIOTeHe3a.
CxoacTBa M pa3nuus YelIOBeKa U )KUBOTHBIX. CHCTEMaTUYECKOe MOJIOKEHUE YeJIOBEKa.

JBuwxymue cuiibl (pakTopsl) aHTporiorene3a. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOpP. OOIIecTBEeHHBIH 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUNA TPY/Ja, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaJIMU U BETBU 3BOJIIOIIMH YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymensbiid, YenoBek npsmoxo i, YenoBek HeaH 1epTalbCKU,
YenoBek pa3yMHbIi. HaXo Ky HCKOMAeMBIX OCTaTKOB, BPEMSI CYIIIECTBOBAHUS, 00JIACTh PACIIPOCTPAHECHHSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KHU3HU,
opyausl.

UYenoBeueckue packl. OCHOBHBIE OOJBIIKE Pachl: €BpONEOUAHAs (€Bpa3uiickasi), HErpo-aBCTpaIonHas (9KBATOPHAIIbHAS), MOHTOJIOUTHAS
(a3uarcko-aMepukaHckas). UepThl IPUCIIOCOOIECHHOCTH MTPEACTABUTENICH YETOBEUECKUX PaC K YCIOBUSIM CYyIIeCTBOBaHUs. EMMHCTBO YyeIoBeUeCKuX
pac. Kputuka pacusma.

JdeMmoHcTpanum:

[Hoptpetsr: @. Peau, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue ConHEUYHOU cucTeMbl», «Pa3ButHe opraHmdyeckoro mupay, «PacturenbHas kieTka», <« KuBoTHas
Kietkay, «l[Ipokapuornueckas kieTka», «CoBpeMeHHasi CHCTEMa OPraHUuYeCKOro Mupay, «CpaBHEHNE aHATOMUYECKUX YEPT CTPOCHUSI YETIOBEKA U
YeIIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIC MECTa IMaJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YeIOBEKa», «J[peBHeHIne mroamy,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE 0N, «HeT0BEYECKHUE Pachh».

Ob6opynoBanue: mymspku «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTPANONUTEKA, TUTEKAHTPONa, HeaHepTaiblla, KPOMaHbOHIIA), CIEIKU
WM M300pa)KeHHs] KAMEHHBIX OpyJIui MEepBOOBITHOIO YeIoBeKa (KaMHU-4YOMIEpHhl, pyOuia, ckpedia), TeoXpOHOJIOrH4ecKasi Tabinia, KOJUIeKIUs
«DOpMBI COXPAHHOCTH UCKOITAEMbIX JKUBOTHBIX M PACTEHU.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuueckas pabota Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PACTEHHM 1 )KMBOTHBIX B KOJUIEKIIHIX.

DKCKypcus «IBOJIOLKS OPraHMUECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHbIN WIIM KpaeBeAUECKU My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1auu U pa3/ieibl 3KOJIOTuU. MeTo1bl SKOJIOTHYECKUX UCCIIEI0BAaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJloBeKa.

Cpensl 0OuTaHusI OPraHU3MOB: BO/IHASI, HA3€MHO-BO3/TyIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAsI.
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Okonorudeckue ¢akropbl. Kiaccudukanus 3KOJOTHYECKHX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOINOreHHble. JlelicTBue
HKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TemIeparypa, BiaaxHocTb. dotonepuoansMm. [IpucnocobieHuss opraHu3MoB K JEHCTBHIO aOMOTHUYECKUX
(bakTopoB. buonoruueckue puTMsl.

buotnueckue ¢axTopsl. Buapl OHOTHUECKMX B3aMMOACWCTBUI: KOHKYPEHILMS, XHMITHHYECTBO, cMMOMO03 U ero ¢(opmsel [lapasutusm,
Koomeparusi, MyTyalu3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpalu3M. 3HaueHHUE OMOTUYECKUX
B3aUMOJICHCTBUH JJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapPAKTEPUCTUKN NMOMYIsii. OCHOBHBIE ITOKA3aTeId HOMYJSLUN: YUCIEHHOCTb, IIJIOTHOCTb, POKAAEMOCTh, CMEPTHOCTb,
IPUPOCT, MUTpalusl. JJuHaMUKa YMCIEHHOCTHU HOMYJISALNN U €€ PeryIIsiiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymGonpar, K. @. Pynbe, O. ['ekkens.

Tabmuuel u cxemsl: kapra «lIpupoanbsie 30HBI 3emium», «Cpeapl oOMTaHUS OpraHu3smMoBy», «®Poronepuoausm», «llomymsaumny,
«3aKOHOMEPHOCTHU POCTa YUCICHHOCTH MONYJISLIUN HHPY30pUU-TYDenbKn», «[Iuiesbie nenm.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaboparopHast pabota Ne 3. «Moposoruueckne 0COOCHHOCTH PACTCHHUH U3 Pa3HBIX MECT OOUTAHUSY.

JIaGopartopHas pabota Ne 4. «BnusHue cBeta Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTryeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CHCTEMBbI.

Coo0miecTBo opraHn3MoB — OnoneHo3. CTpyKTyphl OMOIIEHO3a: BUI0Bas, IPOCTPAHCTBEHHAs, Tpodudeckas (muieBas). Buapl-1oMUHAHTHI.
CBs3u B 6HOIIEHO3E.

Okosorndyeckue cucreMbl (3kocuctemsl). IlonsitHe 00 skocucteme M OuoreoneHose. PyHKIHOHAIBHBIE KOMIIOHEHTBI IKOCHCTEMBI:
MPOJYLIEHThI, KOHCYMEHTBI, peaylleHTbl. KpyroBopoT BemecTB U MOTOK SHEPIHH B SKOocucTeMe. Tpoduueckue (MUILIEBbIE) YPOBHU 3KOCHUCTEMBI.
[Tumessle nienu u cetd. OCHOBHBIE MOKa3aTeNIM KOCUCTEMBI: OMomacca, MPOAYKLHSA. DKOJIOTMYECKHE MUPAMUJIbL: MPOIYKIUH, YUCIEHHOCTH,
6uomaccel. CBOMCTBA SKOCUCTEM: YCTOMUUBOCTE, cCaMOperyisius, pazsutie. Cykieccus.

IIpupoanble 3K0CHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O WJIM LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOoskocucTeMbl. buonorndyeckoe M XO3SHCTBEHHOE 3HAYEHUE AarpodKOCUCTEM H
ypOOsKOCHCTEM.
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buopaznoobpazue kak GpakTop ycroiuuBocTH 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emIie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB U cTpykrypa ouochepsl. Kupoe BemectBo U ero GpyHKiuu. OcoObeHHOCTH
ounocdepsl Kak T100aTbHON dKOCHUCTEMBI. J[nHaMuueckoe paBHOBecHEe U 00paTHas CBs3b B Ouocdepe.

KpyroBopoThI BemiecTB U OMOTreOXMMHYECKHE [IUKITBI AJIEMEHTOB (YTiIepoja, a30Ta). 30HaIbHOCTh Orochepsl. OCHOBHBIC OMOMBI CYIITH.

YenoeuecTBo B Onochepe 3emin. AHTPOIIOreHHbIE U3MEHEHUs B Onocdepe. [1o0anbpHbIe 9K0I0OrH4YecKre MpoOIeMBl.

CocymectBoBaHue mpupoabl U 4yenoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBAa YCTOWYMBOCTH Ouocdepsl. OcHOBa
palMOHAIBHOTO YIPABICHHSI IPUPOJHBIMH PECYpCaMH U UX UCHOJIb30BaHue. JIOCTHKEHHsI OMOIOIUU U OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toprpetsr: A. JIx. Tencinu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuue! u cxemsl: «Ilummesslie nenu», «buonenos: cocraB u cTpykTypa», «lIpupoausie coobmectBay, «llenu nuranusy, «IKoJ0rHuecKas
nupampia», «buochepa u uenoBek», «IKOCHCTEMA IIUPOKOJUCTBEHHOIO Jieca», «IJKOCHCTeMa XBOMHOIro Jjeca», «buoueHo3 BoroéMay,
«ArpoueHos», «IIpuMepHbIE aHTPOIIOTEHHBIE BO3JAEUCTBUSA HA NPUPOLY», «BakHeWIMe NCTOYHUKU 3arpsi3HEHHsI BO3/1yXa U TPYHTOBBIX BOI»,
«[TouBa — BaxHeimas cocraBisromas Oouocdeprr», «PakTopsl Aerpamanuu MouB», «llapHUKOBBIA >PdexTy, «DaKTOpel pPagHMOAKTHBHOTO
3arpsi3sHEHus Onocdepbl», «O0mas cTpykrypa 6rnocdepsi», «Pacrpoctpanenue xu3Hu B onocdepey, «O30HOBBIN 3kpaH dbnochepsr», «KpyroBopot
yriepoza B 6nocdepe», «KpyropopoT a3ota B mpupoae».

Ob6opynoBanue: Mozenb-amuiMkanus «Tunudyaele OHMOIEHO3bI», TepOapuil «PacTuTenbHbIE CcOOOIIECTBa», KOUIEKIHMU «buoleHo3y,
«Bpenurenn BaXHEHIIMX CEIBCKOXO3SMCTBEHHBIX KYIBTYp», TepOapuu M KOJUIEKIIMH PACTCHWH W JKUBOTHBIX, NMPUHAUICKANINE K pPa3HBIM
HKOJIOTMUECKUM IpymnmnaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @denepanuu, n300pakeHusi OXpaHIEMbIX BUJIOB PAaCTEHUI U JKUBOTHBIX.

15



HIL.IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MM HA BA3OBOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBAaIOTCS TPEOOBaHUS K pE3yibTaTaM OCBOCHHS OOYYAIOIIMMUCS IPOrpamMM CpPEIHEro OOIIero

00pa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.
JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMYHOCTHBIX PE3Yy/lbTATOB OCBOCHUS HpeameTa «bHOnOorus» BBIAEIEHBI CIEIYIOIMIME COCTABIISIONIME: OCO3HAHUE
00y4JaroIMMUCS POCCUICKON TPakIaHCKON UIEHTHYHOCTH — TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPEICIICHUI0, HATNYHE
MOTHUBALIMM K OOY4YeHHMIO OWOJIOTHH, IIeJICHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPaJULUil pa3BUTHUS OMOJOTMYECKOrO 3HAHUSA, T'OTOBHOCTh M CIIOCOOHOCTH OOYy4arolUMXCsl PYKOBOJCTBOBATHbCSI B CBOEH
JESITEIBHOCTH II€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, INPUCYLUIUMH CHCTEME OHOJIOTMYECKOr0 OOpa3oBaHMs, HAJIUYHUE SKOJIOTHYECKOIO
MIPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH 1IEJIU U CTPOUTD KU3HEHHBIC TITAHBI.

JInaHOCTHBIE pe3yabTaThl OCBOCHUS Mpeamera «buomorus» MOCTUraroTCs B €IMHCTBE y4eOHOW U BOCHUTATENIBHOH JESITEIBHOCTH B
COOTBETCTBUU C TPATULIMOHHBIMH POCCUNCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHSATHIMU B
oOuiecTBe IpaBWJaMU U HOPMaMH IOBEIEHUS M CIOCOOCTBYIOT IpOILIECCaM CAMOIIO3HAHMS, CaMOBOCIUTAHUS U CaMOPA3BUTHS, PAa3BUTHUS
BHYTPEHHEN MO3UIIMN JIMYHOCTHU, AaTPUOTHU3MA, YBAXKEHUS K 3aKOHY M IIPaBONOPSAKY, YEIOBEKY Tpy[a U CTaplIEMy MOKOJIEHUIO, B3AUMHOTO
yBa)KeHUsI, 0EPEKHOI0 OTHOLIEHUS K KYJIbTYPHOMY HAaclEANI0 U TPAIUIMSIM MHOTOHAIIMOHAIBHOTO Hapoda Poccuiickoit denepanyu, npupose
Y OKpYKaIoIlei cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yuyeOHOro mpenmera «bHosIOTHs» JOIKHBI OTpa)XkaTb FOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl C(HOPMUPOBAHHOM BHYTPEHHEW MO3MLMEH JMYHOCTH, CUCTEMOM LEHHOCTHBIX OPHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX
yOeXJIeHHUH, COOTBETCTBYIOIUX TPAJUIIMOHHBIM [IEHHOCTSM POCCHICKOI0 O0ILECTBa, PACHIMPEHHE KU3HEHHOTO OIBITa M ONbITa JIeATETbHOCTH
B IIPOLIECCE pealn3alii OCHOBHBIX HAIlpaBJIC€HUN BOCIIMTATEIbHON AESITENILHOCTH, B TOM YHCIIE B YaCTH!

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMHPOBAHHOCTb T'PAXKJAHCKOM MO3UIIUH 00y4JaroIerocs Kak akTUBHOTO U OTBETCTBEHHOTO WIEHa POCCHICKOTO O0IIeCTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOIOPSIKA,;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JIEATENBHOCTH IIPU CO3/IaHUU YUE€OHBIX MPOEKTOB, PEIIEHNU YyUeOHBIX U MMO3HABaTeNIbHBIX 3a/ad,
BBIMIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEEINATh COOCTBEHHYIO MO3ULIMIO IO OTHOILIEHUIO K SIBICHUSM COBPEMEHHOW KHU3HHU U OOBICHATH €€;
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YMEHHE YYMUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJEWCTBHUS JIOACH C pa3sHbBIMU YOESKICHUSMHU,
KYJIbTYPHBIMU HEHHOCTSIMHU U COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHHS YYEOHBIX, IMO3HABATENBHBIX M HCCIIEAOBATENBCKUX 3a7ad,
YBKUTEIFHOTO OTHOIICHHUSI K MHEHHIO OMIIOHEHTOB MPH 00CY>KACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJCPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON TPaKIAHCKON HIEHTHYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHON, ropnoctu 3a ¢cBoM Kpai, cBOX0 PoauHy, CBOM A3BIK U KYJIBTYPY, IPOIIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Pocenu;

LIEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKAM IMPUPOJIbI, TOCTHXKEHUsIM Poccuum B Hayke, MCKYCCTBE, CIIOpPTE,
TEXHOJIOTHUSIX, TPYIIE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pAa3BUTHE OMOJIOTUH, TIOHUMaHUs 3HAYE€HUs OMOJIOTUU B IO3HAHUU
3aKOHOB IPHUPO/IBI, B )KU3HU YEIOBEKA H COBPEMEHHOTO OOIIECTBA;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOILIIEHHE K CBOUM POJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH CEMEMHOMN KU3HU B
COOTBETCTBUU C TpaJAuLIUAMHU HapoaoB Poccuy;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYas SCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX
OTHOIIICHU;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3/EUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE MPOSIBISATH KaueCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢pusuveckoro BocnuTaHMusl, POPMHUPOBAHUSA KYJIbTYPHhI 310POBbSI H SMOLMOHAIBHOTO 0JIATOIOIYYHS:

MOHMMAaHUE U peau3alus 3J0pOBOro 1 6e30MacHoro oopasa >kU3HH (340pOBOE NMUTaHUE, COOTIOCHIE TUTUEHNYECKHUX MTPABUII U HOPM,
cOamaHCUPOBAaHHBIM PEXUM 3aHATHM U OTHAbIXa, peryispHas (usmyeckas aKTUBHOCTh), OEpPEKHOIr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;
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MMOHUMaHWE [EHHOCTH TPaBUJI MHAWBUIYATLHOTO U KOJUICKTUBHOTO O€301acHOr0 MOBEICHHS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HH JTIOCH;

OCO3HAHHUE TIOCIIEACTBHIA U HEMPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHHUS);

6) TPY/10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIESITEIIbBHOCTH TEXHOJIOTMUYECKOW M COLMATILHON HANPaBICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIbHOCTD;

WHTEpEC K pa3iudHbIM cepam mpodeCCHOHATBHOW JIEATEIBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBINM BBIOOp Oymymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC IJIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA IPOTSHKEHUH BCEH JKU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOLIEHUE K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHNS,

MOBBILICHUE YPOBHS KOJIOTUYECKOU KYIbTYPbI: IPUOOpPETEHNE OMBITA TUIAHUPOBAHUS TTOCTYIIKOB U OIICHKH X BO3MOKHBIX MOCIIEICTBUN
JUTSL OKPY KAIOLIEH cpeabl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTh HCITIOJIB30BaTh MPUOOpPETacMble MPH W3YYCHUW OWOJIOTUW 3HAHHWS M YMEHHUS TNPU PEIICHUH MpoOJeM, CBSI3aHHBIX C
palroHaIbHBIM TMPUPOJONOIB30BAHUEM (COOMIO/IEHUE TpaBWJI TOBENEHUS B MPHUPOJAE, HAMPABICHHBIX HA COXpPAaHEHHE pPAaBHOBECHS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HEMPHUATHE JACUCTBUM, MPUHOCSIIUX BPEA OKpPYXKAIoled MPUPOIHON Cpele, YMEHHE IMPOTHO3MPOBATH HEOIAroNpHUsTHHIE
HKOJIOTUYECKUE TTOCIIECACTBUS PEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIATh UX;

HaJM4HMe Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUICHHS, SKOJIOTMUECKOW KYIbTYphI, ONbITA NEATEIbHOCTH SKOJIOTMYECKON HAINpaBIEHHOCTH,
YMEHHsI pyKOBOJICTBOBATHCS MU B MO3HABATEIbHONW, KOMMYHUKATUBHON W COIIMANILHOW MPAKTHUKE, TOTOBHOCTU K yYaCTHIO B MPAKTHYECKON
JESATeTLHOCTH DKOJIOTHYECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JTUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM U YUTATEIHCKOM KYJIBTYPHI KaK CPEJACTBA B3AaMMOACHCTBUS MEXKIY JTIOJIbMH U TIO3HAHUS MUDA,

MOHUMaHue crielu(PuKA OMOJIOTHH KaK HayKH, OCO3HaHUS €€ pojid B (POPMUPOBAHUHU PAITHOHATILHOTO HAYYHOTO MBIIUICHUS, CO3TaHUHI
[EJIOCTHOTO TMpPEACTaBIeHUS 00 OKPYXArolleM MHpe KaK O eIUHCTBE NPUPOJIbI, YEIOBEKa M OOINeCTBa, B TMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHrH MpoOIeM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;
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yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJI1 COBPEMEHHOW LIMBUIIM3ALUU: 00ECIIEYeHHs: HOBOI'O YPOBHsSI Pa3BUTHUS MEIULIUHBI, CO3JJaHHE
NEPCIEKTUBHBIX OMOTEXHOJIOTHIA, CIIOCOOHBIX pPelIaTh pecypcHbIE MPOOIEeMbl pa3BUTH YEIOBEUECTBA, IOUCKA YT BbIX0/1a U3 TI00aIbHBIX

HKOJIOTHYECKUX MPoOIIeM U obecrieueH s epexoa K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHAIEHOMY MCIIOIb30BAHUIO TIPUPOIHBIX PECYPCOB U
(OpPMHPOBAHNIO HOBBIX CTaHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTH B MOJYYEHUN OMOJIOTMYECKUX 3HAHUH B LIEJIAX MMOBBILICHUS 00ILEl KyIbTyphl, €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH,
KaK COCTaBHOU 4acTH (pyHKIIMOHAIBHOM IPaMOTHOCTH 00ydaronuxcs, popMupyemoit nmpu u3y4eHnu ONoIorTuH;

MOHMMAHHUE CYIIIHOCTH METOJI0B IO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh [10JIy4aeMble 3HAHUS JIs
aHau3a U OOBSICHEHUS SIBJICHUI OKpYXAlOIero MUpa U NPOMCXOJAIIMX B HEM M3MEHEHWH, yMEHHUE JienaTh 000CHOBAHHBIC 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (DAKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJyYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITEIILHO UCII0JIB30BATh OMOJIOrMYECKHE 3HAHUS JUIsl PEIIEHUs TPOOJIEM B PEATIbHBIX )KM3HEHHBIX CUTYALMSIX;

OCO3HAHHWE IIEHHOCTH HAy4YyHOW JESTEIbHOCTH, TOTOBHOCTb OCYILECTBISATh IPOEKTHYIO M HCCIIEIOBATENbCKYIO JIESTEIbHOCTD
UH/IMBUJYaJIbHO U B TPYIIIIE;

TFOTOBHOCTb U CIIOCOOHOCTB K HETIPEPhIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUH 110 OMOJIOTHU
B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI y4eOHOro mpeamera «buosorusy BKIIOYAIOT: 3HAUYMMBbIE 11 (POPMHUPOBAHUS MHPOBO33PEHHS
00yJaromuxcst MEXIUCUUIUIMHAPHBIE (MEXIpeIMEeTHbIE) OOIleHayYHbIe MOHATHUS, OTPaKAIOIIME LEJOCTHOCTh HAyYHON KapTHHBI MUpa U
cnenuuKy METOJ0B MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, sSBJIEHUE, MPOLECC, CUCTeMa, HayyHbIN (aKT,
IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEOBaHNUE, HAOII0OJEHNE, N3MEPEHUE, SKCIIEPUMEHT U APYTUX), YHUBEpPCAIbHbIE
yueOHble JieicTBUS (TT03HABaTEIbHbIEC, KOMMYHUKAaTHUBHBIE, PETYISATUBHbIE), 0OecneunBarone GopMupoBanue (yHKIIMOHAIBHOW IPaMOTHOCTH
U COUMAIbHOM KOMIETEHUMH OOy4arolmuxcs, CHOCOOHOCTh OOYy4aroIIMXCsl — HCIOJIb30BaThb  OCBOEHHBIE — MEXJIUCIHILIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE AEWCTBUS B I03HABATEIBHON U COLMAIBHOMN MPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbl CPEIHEr0 00LIET0 00pa30BaHUsl JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHUS:

CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh NIPY OCBOEHUU 3HAHUI MPUEMBI JTOTMUECKOr0 MBILIUICHUS (aHalu3a, CUHTE3a, CpaBHEHUS, KilaccuuKauu, o000IIeHH s ),
PaCKpBIBATh CMBICIT OMOJIOTUYECKHUX TTOHATHHN (BBIACIISTHh X XapaKTepHbIC IPU3HAKH, YCTAHABIMBAT CBSI3U C IPYTUMH TIOHSATHIMH);
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OIIPEETATh LEeNU JEATeIbHOCTH, 3aJaBas HapaMeTpbl M KPUTEPHUM HUX JOCTHXKCHHS, COOTHOCHTH DPE3YNIbTAaThl JESTEIbHOCTH C
MOCTaBJICHHBIMU IIETISIMH;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJ1s1 O0bSICHEHHS (DAKTOB U SBICHUIN )KUBOM MTPUPOJIBL;

CTPOUTH JIOTHYECKHE DPACCY)KICHUS (MHAYKTHBHBIC, JCAYKTHBHBIC, [0 aHAJIOTHMH), BBUIBISATH 3aKOHOMEPHOCTH W HPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUAX, (POPMYIUPOBATH BHIBOABI U 3aKITIOYCHUS;

NPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOLICHWH B M3y4aeMBIX OHOJIOIMYECKHX
00BEKTaX, a TAK)KE MPOTUBOPEUHIA PA3HOTO POJIA, BEISIBICHHBIX B PA3IMYHBIX WH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs TPOOIEMBI C YUETOM aHAM3a UMEIOIMXCSI MATEPHAIBHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIILHOCTD, OLICHNBATh COOTBETCTBUE PE3YNIHTATOB LIENSIM, OIICHUBATH PUCKH MOCIIECICTBUIN JIESATEIbHOCTH;

KOOPAWHUPOBATH U BBHITOJIHATH Pa0OTY B YCIOBUSAX PEAIbHOTO, BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOACHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIaZICTh HaBBIKAMU y4eOHO-HMCCIIEAOBATENbCKOW W MPOCKTHOW AEATENbHOCTH, HAaBBIKAMHU pa3pelIeHus] MpoOJieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY IIOMCKY METOJIOB PELICHUS MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO PA3IMYHBIX METO/I0B TIO3HAHMS,

UCTIOJIB30BATh PA3JIUYHBIC BUJBI S TEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIMU, IPe0Opa30BaHUIO U IPUMEHEHUIO B
y4eOHBIX CUTYallUsX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIM THUI MBIIUICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATHIMU U METOJIaMH;

CTaBHUThH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AEATEIHHOCTH M )KU3HEHHBIX CHTYalHsX;

BBISIBIISITh TIPHYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3HpPOBATh 3a/a4y, BBIIBHTATh THUIIOTE3Y €€ pelieHHs, HaXOIUTh apryMEHTHI IS
JI0Ka3aTeIbCTBAa CBOMX YTBEPKJICHHI, 3a71aBaTh HapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBaTh IOJYYEHHBIE B XOJAE pELICHUS 3aJaud pe3yibTaThl, KPUTHUECKH OIIEHHWBAaTh HX JIOCTOBEPHOCTh, IPOTHO3MPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CUTYaIlHsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHANIPABICHHBIH IMOMCK ITepeHoca CPEJCTB U CIIOCOOO0B JIeHCTBUS B MPO(PECCHOHANBHYIO CPEy;

YMETh MEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO U MPAKTHUECKYIO 001aCTH JKU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTeiH;

BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh OPUTHHAIBHBIE TTOIXOBI M PEIICHUS, CTABUTH MPOOJIEMbI U 3a/1a4H, TOTTYCKAIOIINE aTbTePHATHBHBIC
peleHus.

3) padora ¢ nnpopMmanmeii:
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OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(pOpMAUU (TEKCTE Y4eOHOT0 TOCOOHSI, HAyYHO-TIOMYJISIPHOM JIUTEpaType, ONOIOTHIeCKUX
CIIOBapsAX W CIIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax IaHHbIX, B VHTepHeTe), aHanM3MpoBaTh HH(POPMAIUIO PAa3IUYHBIX BUAOB U (GOpM
IPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

(GbopMynHupoBaTh 3aNpOChl U MPUMEHATh pa3lIMYHbIE METO/bI IPU MOMCKE U 0TOOpe Omojoruuecko MHdopManuu, HEOOXOIUMON Ui
BBINOJIHEHUS! YUEOHBIX 3a7ay;

nproOpeTaTh OIBIT HUCIOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO
UCIIOJIb30BAaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTUMAaNbHYIO (OpMYy HpPEICTaBICHUS OHOJIOrMuecKod uHpopMmanuu (cxembl, rpaduky, Juarpammsl,
Ta0JINLbI, PUCYHKU U APYTOE);

UCTIOJIF30BaTh HAYYHBIH S3bIK B KAYECTBE CPECTBA MPH padboTe ¢ OMOIOrHIecKoi nHpopMalue: MPUMEHATh XUMUYeCKHe, (PU3NIECKHe
U MaTeMaTHUYeCKUE 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0OpeBUaTypy, HOMEHKJIATypy, UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE
CpeZCTBa HAIJISTHOCTH;

BJIAJICTh HAaBBIKAMH PACMIO3HABAHMUS U 3aIUTH HH(OpMAIiK, THPOPMALMOHHON O€30MacCHOCTH JTMYHOCTH.

Osi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) oOenmue:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, AKTUBHO Y4acTBOBATh B JUAJIOTe WU JUCKYCCHU MO CYLIECTBY OOCYXI1aeMon
TeMbl (YMEHHE 33JaBaThb BOIPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCHUTEIBHO BBIMOJIHEHMS Mpe/iaraeMoi 3ajJadyd, yYUTHIBATH UHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYaCTHUKOB JTUAJIOTA WIH TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEJICTBA OOIEHUS, TOHUMATh 3HaYeHNE COLMANIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX
CUTYallUi, yMETh CMATYaTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJIQJIETh Pa3JIMYHBIMHU crioco0aMu OOIIEHMS M B3aUMOJIEHCTBUSA, MOHMMATh HAMEPEHMs APYrUX JIIOJeH, MPOSBISATH YBaXKHUTEIbHOE
OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOHN opme popMyIUpOBaTh CBOU BO3PAKEHMUS,;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) COBMECTHAs AeSITeJIbHOCTD:

MOHMMATh M HCIOJIB30BATh MPEUMYIIECTBA KOMaHAHOW W WHIUBUAYAJIbHONW pabOThl MPH pEUIeHHH OWOJIOrMYecKOoil MpoOieMbl,
000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJECHCTBUSI IPU pelIeHNH yueOHO! 3a/1auH;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA;
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MNPpUHHUMATh LCJIN COBMECTHOM ACATCIIBHOCTU, OPraHMU30BLIBATH U KOOPAWMHUPOBATDH I[CflCTBHSI no eé JOCTHOKCHUIO:. COCTABJIATH IIJIaH
NeMCTBUH, paclipesieNaTh PoJid ¢ y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM paboThI;
OLIEHUBATh KAYECTBO CBOET0 BKJIaJ[a U KaXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysbTaT [0 pa3padOTaHHBIM KPUTEPUSIM;
npeajiaratb HOBBIC IPOCKTLI, OLICHUBATh UACU C IO3ULIUHA HOBHU3HLBI, OPUTMHAJIIBHOCTH, HpaKTH‘ICCKOﬁ 3HAa4YUMOCTHU,
OCYHWCCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTyallUAX, MPOABJIATH TBOPUCCTBO U B006pa)KeHI/I€, OBITE
MHULMaTUBHBIM.
Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:
1) camoopranu3amnus:
HCIIOJIB30BaTh OMOJIOTHYECKHUE 3HAHUS JJIA BBISABIICHU S HpO6JIeM 1 UX pCIICHUA B )KU3HCHHBIX U yT-Ie6HI)IX CUTyalluAX;
BbIOMPATh HA OCHOBE OMOJIOIMUECKUX 3HAHUH 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEMCTBUAX U ITOCTYIKAX 10 OTHOLIEHUIO K )KUBOH
IIPUPOJIE, CBOEMY 310POBBIO U 370POBbIO OKPYKAIOIINX;
CaMOCTOATCIIBHO OCYHICCTBIIATE TO3HABATCIbHYIO ACATCIIbHOCTD, BBISBIIATH HpO6JI€MI)I, CTaBUTh U (1)OpMy.HI/Ip0BaTI) COOCTBEHHEIE 3aga4du
B 06pazoBaTean0ﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlUAX
CaMOCTOSITEJILHO COCTABJIATH IJIaH PeLeHHsI IPOOIeMbI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOKHOCTEH U MPEANIOUTEHUIA;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIUpATh paMKH Y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIIOYTEHHUIH;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHHUIO IIMPOKOH SPYyIMIMM B pa3HbIX 00JacTAX 3HAHUM, MOCTOSHHO TMOBBINIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb.
2) CAMOKOHTPOJIb:
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;
BJIaJICTh HaBbIKAaMM 1103HABATEIbHON peeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUIA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB
Y OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI pe(hJICKCUU /1JIsl OLIEHKH CUTYalllH, BEIOOpa BEPHOIO PELLIEHUS;
YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUIO,
IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIBTATOB E€ATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
MMPpUHHUMATh 06651, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,
MIPUHUMATh MOTHBBI U apI'yMEHTBI APYTUX [IPU aHAIN3€E PE3YJIbTaTOB AEATEIBHOCTH;
NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;
pa3BUBaATh CIIOCOOHOCTh OHUMATh MU C MO3UIIUH JPYroro 4eaoBeka.
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HPEAMETHBIE PE3YJIbTATHI
[IpenmetHsbie pe3ynbTaThl ocBoeHUs mporpaMMbel COO no 6uonoruu Ha 6a30BOM YpPOBHE BKJIIOYAIOT crieluuuecKre sl y4eOHOro
npenmMera «buonorus» HaydHble 3HAHUS, YMEHHUS U CIOCOOBI JEWCTBUN MO OCBOCHHIO, MHTEPIIPETALUUA M NMPEOoOPa30BAHUIO 3HAHUM, BUIbI
JIEATEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IMYHBIX YUYEOHBIX CUTYallMAX, a TAKXKE B PealbHbIX >KU3HEHHBIX
CUTYAaIIUsX, CBSI3aHHBIX C OMoiorueil. B mporpamme npeaMeTHbIE pe3ynbTaThl MPEACTABICHBI MO T01aM O0YICHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPAXKATD:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (G OPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHUHBI MHUpPAa M HAYYHOTO MHPOBO33PCHHS, O BKJIAJIE POCCUHUCKHX U 3apyOeKHBIX YyUEHBIX-OHOJIOTOB B pPa3BUTHE
Ounonoruu, GyHKIIMOHATBHON rPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KH3HESHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKaHHE OMOIOTHYECKUX TEPMHUHOB U MOHSATHI: kKH3Hb, KJIETKA, OPTaHu3M, MeTa0onu3M (0OMEH BELIECTB U
MpEeBpalleHle PHEPruH), FOMeocTa3 (CaMOperyJsiius), YpOBHEBas OpPraHM3allis XUBBIX CHCTEM, CaMOBOCIPOU3BEICHHE (PEHmpOIMYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHE U3JIaraTh OMOJIOTHYECKHE TeOpHuH (KJIETOYHAs, XPOMOCOMHAs, MYTAI[MOHHAS, IICHTPAJIbHAS JIOTMa MOJICKYJSIPHON OMOJIOTHH),
3akonbl (I'. Menpnens, T. Moprana, H. 1. BaBunosa) u yuenus (0 meHTpax MHOTooOpa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuil H. .
BapunoBa), onpeaensTs rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIIaJIETh METOJAaMU HAY4YHOTO TO3HAHUA B OHMOJIOTMH: HAOJIOJACHUE W ONMUCAHUE JKUBBIX CHUCTEM, MPOILIECCOB W SIBIICHUU,
OpraHu3alys U MPOBEIECHUE OUOJIOTHYECKOTO SKCIEPUMEHTA, BBIABHKEHUE THIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIIEIYEeMbIMU
BEJIMUYMHAMU, OOBSCHEHUE TMOJIYUEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYUYHBIX MOHSATHH, TEOPHM M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAaHMH IIOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIE TPU3HAKH BUPYCOB, KIETOK MPOKAPHUOT U 3YKAPUOT, OTHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
OCOOEHHOCTH TPOLIECCOB: OOMEHa BELIECTB U IPEBPAILECHUS] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOTr0 U DHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OTUIOJOTBOPEHUS, PA3MHOXKEHHS, UHIUBUIYAIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHSTh Oy4YeHHBIC 3HAHUS JIJ1s1 00bSICHEHHUSI OMOJIOTMUECKUX MPOLIECCOB U SIBJICHUM, JIJISI IPUHATHS MPAKTUIECKUX PELICHHHA
B IIOBCEJIHEBHOM >KM3HHU C LI€JbI0 oOecredeHus O0e30IacHOCTH CBOETO 3J0pOBbS U 370POBbSl OKPY)KAIOLIUX JIFOJEH, COONIIOEHUS HOPM
TPaMOTHOTO TTOBEJICHUS B OKPY>KAIOIIEH MPUPOIHOM Cpelie, TOHMMaHuEe HEOOX0IMMOCTH UCTIOJIb30BAHUS JOCTHKEHU COBPEMEHHON OMOJIOTHH
1 OMOTEXHOJIOTHH JIJIsL PalliOHAIBHOTO MPHUPOJIOTIOE30BAHUS;

YMEHHE pellaTh JIeMEHTapHbIE TCHETUYECKUE 3a/I1a4i HA MOHO- U TUTHOPHIHOE CKpEIIMBaHUe, CIETUICHHOE HACIIEIOBAHHE, COCTABIISITh
CXEeMbI MOHOTUOPHIHOTO CKPEIIMBAHUS TS TIPECKA3aHUs HACIECOBAHMS MPU3HAKOB Y OPTaHU3MOB;
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YMEHHUE BBINOJIHATH J1a0OpaTOpHbIE M MPaKTHYECKHE pabOThl, COONIONATh MpaBHUia NMpU padoTe ¢ y4yeOHBIM M JAOOPaTOPHBIM
00opyI0BaHNEM;

YMEHHE KPUTHYECKH OILICHHBATh M WHTEPIPETHPOBATH MH(MOPMALKMIO OMOJOTHYECKOro COAEp M aHMs, BKIIOYAIOUIYI0 ICEBIOHAYYHBIE
3HAHMS U3 PA3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpPMAIINK, HAYYHO-TTOMYJISIPHBIE MaTePHAIIbI), STUYECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIEIOBAaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE COOOIIEHUS, 0000mas OHOJIOTMYEcKyl0 HH(OpPMALMIO U3 HECKOIbKUX
HMCTOYHUKOB, TPAMOTHO KCIOJIb30BATh MOHITUIMHBIN arnapar OMoJ0Tuu.

[TpeameTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATH!

c(OpPMHPOBAHHOCTB 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHUS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUMCKHX M 3apyOEKHBIX Y4YEHBIX-OHMOJIOTOB B pPa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPBIBATH COJACPKAHWE OWMOJIOTMYECKUX TEPMUHOB WM TOHSATHH: BUJ, MOMYJSAIUsS, TCHOMOH/, BOJIIOMHS, TBUKYIIUC CHIIBI
(pakTophI) DBOIIONMU, TPHUCIIOCOOJICHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, OSKOJOTHMYECKHE (DAKTOPBI, IKOCHCTEMA, IPOIYIICHTEHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHUs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTb OuoONOrMuecKkue Teopuu (dBomronMoHHas Teopus Y. [lapBuHa, CHHTETHYECKas TEOpUS SBOJIOIHMH), 3aKOHBI H
3aKOHOMEpHOCTH (3apozsimeBoro cxoacTBa K. M. bapa, uepenoBanus rinaBHbIX HarnpaBieHuit u myrtei sBomonnn A. H. CeBepiioBa, yueHus o
6uocdepe B. . BepHajickoro), onpenensiTe IpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIQJIETh METOJaMH HAyYHOTO IO3HaHWs B OHOJIOTHMHU: HAONIOJIEHWE U OMHMCAHUE XKUBBIX CUCTEM, IMPOILIECCOB U SIBICHHIM,
OpraHM3aIys U MPOBeIeHHE OMOJIOTHYECKOrO HKCIIEPHUMEHTAa, BBIABI)KCHHE THIOTE3bl, BBHISIBICHHE 3aBUCHMOCTH MEXKAY HUCCIETyeMBIMU
BEJIMYMHAMU, OOBSICHEHUE TMOJIYICHHBIX PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TCOPHH W 3aKOHOB, YMCHHE JIeJIaTh BBIBOJBI Ha
OCHOBAHHU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJENATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OMOIOTUYECKUX OOBEKTOB: BHUJOB, MOMYJNSALMNA, MPOIYIEHTOB, KOHCYMEHTOB,
pelyLIeHTOB, OMOTeOlIEHO30B U JKOCHUCTEM, OCOOCHHOCTH HPOIECCOB: HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BU000pa30BaHUs, PUCTIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHUS SKOJIIOTHIECKUX (PaKTOPOB HAa OPTaHU3MBI, IEPEHOCA BENIECTB M IIOTOKA SHEPTHH
B DKOCHCTEMax, aHTPOIIOTCHHBIX M3MCHCHHH B JKOCHUCTEMaX CBOCH MECTHOCTH, KPyroBOPOTa BEHICCTB M OHMOTCOXMMHYECCKUX IUKIIOB B
ouocdepe;

YMEHHE TPUMEHSTh Oy4YeHHBIC 3HAHUS JIJIs1 00bSICHEHUSI OMOJIOTMUECKUX MTPOLIECCOB U SIBJICHUM, JIJISI IPUHATHS MPAKTUIECKUX PEIICHHMA
B TIOBCEJHEBHOM JXM3HU C IENbI0 oOecTieueHusi Oe30IMacHOCTH CBOETO 3J0POBBS M 3/I0POBBS OKPYXKAIOIIUX JFOACH, COONIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHS B OKPYIKAIOIIEH IPUPOTHON cpefie, TOHUMaHUe HEOOXOIMMOCTH UCTIIOJIh30BAHMUS TIOCTHIKEHUI COBPEMEHHOW OMOJIOTHHI
JUTSL paIlliOHATIFHOTO MIPUPOIOTIONB30BAHUS;

YMEHHE peliaTh dIeMEeHTapHbIe OMOJIOTHYECKHE 33/1a4H, COCTABIIATH CXEMbI IEPEHOCa BEIECTB U YHEPTUU B IKOCHUCTEMAaX (LIeMH MUTaHUS ),
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YMEHHE BBINOJIHATH Ja0OpPAaTOPHBIE W NpPAaKTHUECKHE pPa0OTHI, COONIONATh MpaBWiIa MpU paboTe ¢ ydeOHBIM M J1TaDOpaTOpHBIM
00opyI0BaHNEM;
yMEHUE KPUTHUYECKH OLIEHUBATh W WHTEPIPETHUPOBATH MH(DOPMAIUIO OHOIOTMYECKOTO COJEP)KaHMs, BKIIOYAIONIYIO ICEBJIOHAYYHBIC
3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpencTBa MaccoBOW HMH(OpMAIMK, HAayYHO-TOMYIJISIPHBIC MaTepHalibl), pacCMaTpUBaTh TIJI00ATbHBIC
9KOJIOTHYECKUE MTPOOIEMBbI COBPEMEHHOCTH, (HOPMHUPOBATH [0 OTHOILIEHUIO K HUM COOCTBEHHYIO MTO3HIINIO;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOIIEHUs, 0000111ass OHOIOTHYEeCKYI0 HH(OPMAIMIO U3 HECKOJIBKHX MCTOYHHKOB,
IPaMOTHO HCIOJIb30BaTh MOHITUHHBINA anmapaTt OMOIOTHH.
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IV.TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne ni/mn P Konrpoabnsie IIpakruyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEESTENEHOCTE KIETKH 0 https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U MTHAMBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3MEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 4 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4
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11 KIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 IBOIOIHOHAs OHONOrHA ? 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprasH3Mbt  OKpyaiouas cpeaa ° https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
S Peseperoe ppews 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 0 25
ITPOI'PAMME '
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VYYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1.buonorus, 11 knacc/ benses [1.K., bopoaun I[1.M., Ipimmun I'.M. u apyrue; noa penakiueit bensesa /[.K., Ipivmuia .M., AkiinonepHoe
obmectBo «M3marenscTBo «IIpocBenienue»

2..buonorwus, 11 knacc/ [laceunuk B.B., Kamenckwmii A.A., PyonoB A.M. u apyrue /ITox pen. [laceunuka B.B., AkiimonepHoe o01ecTBo

«M3nmarenbcTBO «lIpocBemenune»

METOAUYECKUE MATEPHUAJIBI U151 YYUTEJIA

Meroaunueckoe nmocooue/Ilaceunuk B.B., AkunonepHoe o6mecTBo u3aarenbeTo "IIpocsenienne"
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/7f41cc74

bubmuoreka [{OK https://m.edsoo.ru/7f41¢c292
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