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MMOSICHUTEJIBHASA 3AIIMCKA

[Ipn pazpaboTke mporpamMmbl HO OHOJIOTHH TEOPETHYECKYI0 OCHOBY /ISl ONpEJAENICHHs IOIX0J0B K (HDOPMHPOBAHHUIO
colepkanusi  yuyeOHoro mpeamera «buonorms»  cocraBuimM:  KoHHenTyansHele nonoxkenuss PrOC  COO o
B3aHMOOOYCIIOBICHHOCTH LieNel, colepyKaHus, pe3yIbTaToB 00ydeHUsI U TpeOOBaHUH K YPOBHIO MOATOTOBKH BBITYCKHHKOB,
HOJIOKEHH 00 OOmMX LeNsIX M NPHHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHero OOLIero
obpazoBanus B Poccuiickoit Denepanuu, a Takke NONOXKEHUS O creruduke OHONOTHH, €€ 3HAYCHUH B MO3HAHWUU JKHBOM
HpUPOAsl U 00EeCHEeYeHNH CYLIECTBOBAHHS YeJIOBeUeckoro obmiectBa. COIrNaCHO HA3BaHHBIM MOJIOKEHHSM, OIPEICNICHBI
OCHOBHBIE (DYHKIIMHM POTPaMMBbI IO GHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu Aa€r mpeicTaBIeHHE O IEsIX, 00 oOuield cTparernu OOy4eHHs, BOCIIUTAHHS M Pa3BUTHUS
o0ydaromuxcsi cpeicTBaMu yueOHoro mnpeamera «buosorusy», ompeneinseT o0s3aTeNIbHOE NPEIMETHOE COJEp)KaHHUe, ero
CTPYKTYPY, pPaclpesesieHue 1o pa3leiiaM H TeMaM, PEKOMEHIYyEeMYIO IIOCIeIOBaTeIbHOCTh U3YUeHU y4eOHOro MaTepuaia ¢
y4€TOM MEKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTEJIbHOIO IMPOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuXCs.

B mporpamme mo OHONOTMH TaKKe YYHTBHIBAIOTCS TPEOOBAHWS K IUIAHMUPYSMBIM JIMYHOCTHBIM, METAalpeAMETHBIM U
MPEIMETHBIM pe3ylbTaTaM OOy4eHHS B (JOPMHUPOBAHWN OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIHHOHN IESATEINHHOCTH/ydeOHBIX
JEUCTBHUH 00yYarOIMXCS 0 OCBOSHHIO CO/IEPIKaHUS OHOJIOrMYECKOT0 00pa30BaHHUS.

B mporpamme no Omonorum (10-11 xiaccel, 0a30BBIil ypOBEHb) peanu30BaH NMPUHLUII NPESMCTBEHHOCTH B H3YYCHUH
Ouonoruu, Grarogaps 4eMy B HEil MPOCMaTpUBACTCsl HAIPABICHHOCTh HAa Pa3BHTHE 3HAHHH, CBSA3aHHBIX ¢ (GopMUpOBaHHEM
€CTCCTBCHHO-HAYYHOI'0O MUPOBO33PCHUs, ICHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJIOTHYCCKOT'O MBIIIJICHUA, Hpe[[CTaBHeHI/Iﬁ (0]
3I0pOBOM 00pase KM3HU M OEpe)KHbIM OTHOLICHHWEM K OKpYKarolleW MpupoaHoi cpene. [lostomy Hapsiiy ¢ uM3ydeHHEM
O0LIEONOTOTHYECKUX TEOPUi, a TaKKe 3HAHUH O CTPOCHHH JKMBBIX CHCTEM pa3HOTO paHra W CYLIHOCTH OCHOBHBIX
IMPOTCKAMNUX B HUX MNPOLCCCOB B IPpOrpaMMme 1o OMOJIOTHH YACICHO BHUMAHUE HCIIOJB30BAHUIO IMOJTYUYCHHBIX 3HAaHUU B
HOBCG}IHGBHOﬁ JKU3HU [JId pCUICHUSA NPUKIAAHBIX 3aa4, B TOM YHUCIC: l'[pO(bI/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 336OHeBaHHfI
YeJIoBeKa, MEIUKO-TEHETHYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHHUS 9SKOJOTHYECKH IIENIecCOOOpa3’HOTO IIOBEACHHSA B
OKpY’Xarolleil MPUPOIHOI cpese, aHAIW3a BIWSHUS XO3SHCTBEHHON NEATCIBHOCTH YeJOBEKa Ha COCTOSHUE NPUPOAHBIX H
MCKYCCTBEHHBIX JKOCHCTEM. YCHICHHE BHUMaHHMsS K IPHUKIAaTHON HampaBlIeHHOCTH YydeOHoro mnpeamera «buomorus»
IMPOAUKTOBAHO HCO6XO}II/IMOCTI)IO O6CCHC‘IGHI/IX yCHOBHﬁ JJid pCHICHUA OHHOﬁ M3 AaKTyaJIbHbIX 3aJdad M[IKOJbHOI'O
OHOIOrMYecKOro 00pa3oBaHMs, KOTOpas Mpearnonaract (GOpMUPOBaHUE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aJalTHPOBAThCS K
M3MEHEHMSIM JTUHAMHYHO Pa3BHBAIOIIET0OCS COBPEMEHHOTI'O MHUPA.

buonorust Ha ypoBHe cpeaHero oOmero oOpa3oBaHUsl 3aHUMaeT BakHOe MecTo. OHa obecreunBaeT (HOPMHpPOBAHHUE Y
o0yyarolmuxcsl TPEACTaBICHHHA O HAyYHOH KapTHHE MHpa, paclmmpser W o00o0IaeT 3HaHHA O JKUBOH mpupoie, eé
OTJINYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHHM3allMd W HBOJIIOLWH, CO3MAaET YCIOBUS IUIs: TO3HAHHS 3aKOHOB JKUBOIA
npupoasl, (GopMupoBaHus (QYHKIMOHAIBHOW TI'paMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoro obpas3a JKH3HH,
9KOJIOTMYECKOTO MBIIUICHHS, ICHHOCTHOT'O OTHOIICHUS K )KMBOW NPUPOJE U YEIIOBEKY.

Bonbnioe 3HaueHHe OMOJIOTHS MMEET TaKkKe Ul PEICHUs BOCIUTATENBHBIX M Pa3BHBAIOLIMX 3aJad CPEIHEro OOLIero
oOpa3oBaHus, couUaIu3aluu oOy4aroumxcs. M3ydenue Ouonoruu oOecrneyuBaeT yCIoBUS sl (POPMHUPOBAHHS
HUHTCJUICKTYAJIbHBIX, KOMMYHHUKAallUOHHBIX H I/IH(bOpMaHI/IOHHI)IX HaBBIKOB, 3CTETUYECKON KYJIbTYPBbI, CHOCO6CTByeT
MHTETpaliK OMOJOTHYECKUX 3HAHHMI C NMPENCTABICHUSMH M3 IPYTUX Y4eOHBIX HPEIMETOB, B YaCTHOCTH, (DM3HMKH, XUMHHU H
reorpadun. Ha3BaHHble TMOJOXKEHHS O TIpeJHa3HAuYeHHH yueOHOro mnpeaMera «bHOJOTHS» COCTAaBUIM OCHOBY JUIs
OIpeIeIeHUsI MOJX0/I0B K OTOOPY U CTPYKTYPHUPOBAHHIO €r0 COJEPIKaHMs, IPEACTABICHHOTO B IPOrpaMMe 1o OHOJIOTHH.

Ot6op coxepxaHus yueOHOro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYLISCTBJIEH € MO3ULMHA KYJIbTYPOCOOOPa3HOTO
HOJIX0Ja, B COOTBETCTBHH C KOTOPBIM OOydYarolIMecs IOJDKHBI OCBOHMTH 3HAHHS M YMEHHs, 3HAUUMBbIC ISl (DOPMHUPOBAHUS
o01el KyJIbTypBbl, OIpENeIsIOINe aJeKBaTHOE MMOBEJCHUE YeJOBeKa B OKPYXKAIOLIEH NPUPOJHON cpelie, BOCTpeOOBaHHbIE B
TIOBCETHEBHOW JKM3HM M IIpaKkTHYecKoW aesTenbHOcTH. Ocoboe MecTo B 3TOW cHCTeMe 3HAHMH 3aHMMArOT 3JIEMEHTHI
COJIep>KaHusl, KOTOPBIE CITYXKaT OCHOBOM JUIsl OPMHUPOBAHMS MPECTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOMH KapTHHE
MHUpa U EHHOCTHBIX OPUEHTAIMSX JIMIHOCTH, CTIOCOOCTBYIONIMX TYMaHU3aIIUH OHOJIOTHYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE CO/IEPIKAHUS YUeOHOr0 MaTeprala B IporpaMme o OHOJIOTHH OCYIIECTBIIEHO ¢ y4ETOM NPUOPUTETHOTO
3HAYCHMS! 3HAHWK 00 OTJIMYMUTENBHBIX OCOOEHHOCTSIX >XMBOW NPHUPOIBI, O €€ YpOBHEBOM OpraHW3alyy W 3BOJIOIMU. B
COOTBETCTBUU C OTHUM B CTPYKTYpPEC yqe6H0r0 npeameTa «buomorus» BBIACJIICHBI CJICAYIOIINUE COACPIKATCIBbHBIC JIMHUU:
«buonoruss kak Hayka. Meronsl Hay4dyHOro mo3HaHus», «Kietka kak Owuonorumyeckas cucrema», «OpraHum3M Kak
Ouonornyeckas cucremay, «CucrteMa 1 MHOrooopasue OpraHM4eckoro MUpay», « DBOJIOLUS )KUBOK MPUPOJIBD», « DKOCHCTEMEI
U IIPUCYIINE UM 3aKOHOMEPHOCTH.



Hene u3yuenus yueOHOro mnpenmera «buonorusi» Ha 06a30BOM ypOBHE — OBJaJCHHE OOYYAIOMIMMHKCS 3HAHUSIMUA O
CTPYKTYPHO-(OYHKIIHOHAJIBHOW OpPraHU3alMi JKUBBIX CHCTEM pa3HOr0 paHra W NpUOOpEeTeHHe YMEHHH HCIOJIb30BaTh ITH
3HAHUS IS TPAMOTHBIX JICHCTBUI B OTHOIICHHH 00BEKTOB KUBOM MPHUPOIbI M PEIICHHS PA3TUYHBIX )KU3HCHHBIX TPOOIIEM.

JlocTikeHue ey u3ydeHus yaeOHOro npeamMera «bruoorus» Ha 6a30BOM YPOBHE 00CCIICUHBACTCS PEIICHUEM CIICTYFOIIIX
3a1ay4:

OCBOCHHE 00YYaIOIIUMHUCS CUCTEMbI 3HAHHN O OHOJIOTHYECKUX TEOPHSIX, YICHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, FMIIOTE3aX,
MpaBUJIaX, CIYXKAaIIUX OCHOBOW Jis (OpMHUpOBaHHS TPEICTABICHUN O €CTCCTBCHHO-HAYYHON KapTHHE MHpa, O METOJax
HAYYHOTO TIO3HAHUS, CTPOCHHH, MHOTO0OPa3uu 1 OCOOECHHOCTSX KHBBIX CHCTEM Pa3HOTO YPOBHSI OPraHU3AINH, BbIIAOIIHXCS
OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUSAX B OUOJIOTHUH;

(dhopMupoBaHre y 00y4aIOIIMXCS TTO3HABATEIbHBIX, HHTEICKTYalbHBIX U TBOPYCCKUX CIIOCOOHOCTEW B IMpoIlecce aHaIu3a
JAHHBIX O MYyTSAX Pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJIIOB, HICH M MOJXOMIOB K M3YYCHHUIO )KHUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHH3aIi;

CTaHOBJICHUEC Yy OOY4YarOMmMXCs OOMEeH KyJIbTYphl, (YHKIMOHAILHOW TPaMOTHOCTH, Pa3BUTHC YMCHUH OOBSICHATH U
OIICHUBATH SIBIICHHS OKPYXAIOIIETO MHpa >KABOW MPHUPOIBI HA OCHOBAHWHU 3HAHWM U OIMBITA, MOJYYCHHBIX MPU U3yUCHHUH
OHOJIOTHH;

(dbopmupoBaHue y O0OYyYalOUIMXCS YMEHHH WILIFOCTPUPOBATh 3HAUCHHE OHMOJOTMYECKMX 3HAHMH B MPAaKTHYECKOM
ACATCIbHOCTH Y€JIOBCKA, pa3BUTHHU COBPEMEHHBIX MCIUIIMHCKUX TEXHOJIOTUH U aI‘pO6HOTeXHOJ’IOFHﬁ;

BOCIHUTaHHE YOESKAEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEIOBEKOM >KHBON MPHUPOJBI, HEOOXOJMMOCTH OEpexHOro
OTHOIIICHHS K HEH, COOJIIOICHHS 3TUUECKUX HOPM IPH [TPOBEICHUN OHOIOTMYECKUX UCCIIEI0BAHNUIA,

OCO3HaHHE LEHHOCTH OWOJIOTMYECKHX 3HAHWI U MOBBIILICHUS YPOBHS DKOJOTHYECKOH KYJBTYpBI, UIi (OpMHUpOBaHMS
HAYYHOTO MUPOBO33PCHUS;

NPUMEHEHHE PUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEAHEBHOM JKU3HU ISl OLCHKHU TOCIIEICTBUI CBOCH JESITEILHOCTH TI0
OTHOIICHHUIO K OKpYXamwleil cpene, COOCTBEHHOMY 30pOBbIO, OOOCHOBaHHME U COONMIOCHHE Mep NPOGUIAKTHKA
3a00J1eBaHMINA.

B cucreme cpennero obiiero oopazosanust «bronorus», n3ydaemasi Ha 6a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YUEeOHBIM
IpPEeIMETOM, BXOISIIIIMM B COCTaB MpPEAMETHON 001acTi « ECTeCTBEHHO-HAYYHbBIC IPEIMETHIY.

Jliis u3yueHus 6uooruy Ha 6a30BOM YPOBHE CPEIHEro 001ero oopaszoBanus oteoauTes 68 yacos: B 10 kimacce — 34 yaca (1
qac B HeJeno), B 11 kmacce — 34 gaca (1 yac B Hezeno).

COJEPKAHUE OBYUEHUSI

10 KJIIACC

Tema 1. Buosorus kak Hayka.

buonorust xak Hayka. CBsi3p OuoNOrMu C OOIIECTBEHHBIMH, TEXHHYECKUMHU W JPYTHMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, ITUKOI, dCTETUKOW W TpaBoM. Ponb Owomoruu B (OPMHUPOBAHUU COBPEMEHHOH HAyYHOW KapTHHBI MHpA.
Cucrema OHOIOTHIECKUX HAYK.

Merto/1bl TO3HAHUS JKUBOI TPUPOIBI (HAOJIOIEHNE, SKCIIEPUMEHT, OIIMCaHUe, U3MEPEHNE, KIIacCU(UKaIKs, MO/ICIINPOBaHUE,
cTaTucTHyeckas 06paboTka JaHHBIX).

JdemoncTpauuu:

IToptpetsr: Y. lapun, I'. Menaens, H. K. Konbios, k. Yorcon u @. Kpuk.

Tabmuip! U cxeMbl: «MeTOIbI TO3HAHUS YKUBOW TIPUPOJIBI.

JlabopaTopHble U MpaKkTHYecKUe padoThI:

[paxtryeckas padora Ne 1. «Vcnonp30BaHUE Pa3IMYHBIX METOIOB MPH U3YUIECHUH OMOIOTHISCKHX OOBEKTOBY.

Tema 2. J)KuBble cucTeMbl H HX OpTraHU3aLMs.

JKuBble crcteMbl (OMOCHCTEMBI) Kak MPEeAMET n3ydeHus Orosiorun. OTIMYNE KUBBIX CUCTEM OT HEOPTaHUYECKOH IPUPO/IBI.

CaoiicTBa OnocucTeM M WX pazHooOpaszue. YPOBHHM OpraHu3alliid OMOCHCTEM: MOJICKYJISAPHBIH, KIETOYHBIH, TKaHEBBIMH,
OpTraHN3MEHHBIH, TOITyISIIHOHHO-BHI0BOH, SKOCHCTEMHBIH (O0HOTe0eHOTHIEeCKN ), OMOC(hepHBI.

JemoncTpanum:

Tabumub! n cxembl: «OCHOBHBIE TIPU3HAKHU JKHU3HW», «Y POBHU OPraHU3aLUH KUBOW TIPUPOIBI.

O6opynoBanue: Mozesb Mosiekyisl JTHK.

Tema 3. XumMu4yeckHii COCTaB U CTPOEHHE KIETKH.

XUMUUECKUH COCTaB KIETKH. XUMUYECKHUE 3JIEMEHTBI: MaKpPOAJIEMEHTHI, MUKPO3JIEMEHThI. Bosla 1 MUHEpabHBIE BELIECTBA.

@OyHKIMY BO/BI 1 MUHEPAIBHBIX BEILIECTB B KileTKe. [loiepkanue ocMoTHYecKoTo OanaHca.



benkn. CoctaB u cTpoeHHe O€NKOB. AMHHOKHCIIOTHI — MOHOMEpHI OesikoB. HezaMeHHMbIE M 3aMEHUMBIE aMHUHOKHCIIOTEI.
AMMHOKHCIIOTHBIN COCTaB. YPOBHH CTPYKTYPbI OCIKOBOW MOJEKyJbl (NEpBUYHAS, BTOPUYHAS, TPETHIHAS M YETBEPTUUHAS
CTPYKTypa). XMMHU4YECKHe CBOIicTBa OenkoB. bronornueckne GpyHKINU OEIIKOB.

®depmenTsl — Ouosormyeckue Karanuzaropsl. CTpoeHue (epMeHTa: aKkTHBHBIA ILIEHTP, CyOcTpaTHas CHenu(pUIHOCTb.
KodepmenTtsl. Butamuabl. OTimans ¢epMeHTOB OT HEOPTaHUIECKHUX KaTaIH3aTOPOB.

YraeBogsl: MOHOCaxapuabl (TIIOKO3a, pubo3a M Ae30KcHpub03a), AMcaxapuisl (caxapos3a, JIaKTo3a) W ITOJIHUCAXapUAbI
(kpaxmai, TJIMKOTEeH, [ieJuTiono3a). bruonorndeckue GyHKIMH yrieBOIOB.

Jlummner: Tpurmmnepuasl, dochomunuasl, crepounsl. [uapopmisHO-THAPOGOOHBIE cBO¥cTBA. bromormueckne ¢GyHKIHN
munuoB. CpaBHEHHUE YTIIICBOAOB, OEIKOB U JIUITUIOB KaK HICTOYHUKOB SHEPTHU.

Hyxkneunosele kucnots: JJHK u PHK. Hykneotuasl — MOHOMepHI HYKJIEMHOBBIX kucioT. Ctpoenune u ¢ynkumu JTHK.
Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

Hutonorus — Hayka o kierke. Kierounas Teopus — mpuMep B3amMOACHCTBHUS UaeH W (PakTOB B HAYYHOM ITO3HAHHH.
MeTomb! U3y4eHUs KIETKU.

Knerka xak nenocrHas xuBas cucrema. OOiine MpuU3HaKM KIETOK: 3aMKHYTasi Hapy»Hasi MmeMmOpana, mojekyssl JJHK kak
TeHETHYIECKHUH ammapaT, CHCTeMa CHHTe3a OerKa.

Tumsl KIETOK: dyKapHOTHYECKas W MpokaproTHieckas. OCOOEHHOCTH CTPOCHUS NMPOKapHOTHYECKOW KieTku. Kierounas
cTeHka Oaktepuii. CTpOoCHUE 3YKapUOTHIECKOH KiIeTKH. OCHOBHBIC OTIIMYHS PACTUTEIBHOMN, )KUBOTHON M TPUOHOM KICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTCHKA, INIMKOKAIMKC, MX ¢yHKuud. [lmasmarmdeckas memOpana, eé
cBoiictBa n ¢yHKumu. lluTorumasma m e€ opraHomael. OmHomeMOpaHHBIe opraHomnasl kietkwm: OIIC, ammapar [ ombmxm,
nu3ocoMbl. IlomyaBTOHOMHBIE OpraHOMBI KJIETKH: MUTOXOHAPHHM, IIacTUAbl. IIponcxokaeHue MHUTOXOHAPHM M IUIaCTHI.
Bunel mnactun. HememOpaHHBIE OpraHoOMAbl KJIETKH: PUOOCOMBI, KJIETOYHBIH LEHTP, LEHTPUOIH, PECHUYKH, >KI'YTHUKH.
@OyHKINT OPraHOMIOB KIETKU. BriroueHus.

Snpo — perynstopHbelii 1eHTp KieTku. CTpoeHue siupa: simepHas o000JIOYKa, KapHOILIa3Ma, XPOMAaTHH, SAPBIIIKO.
XPpOMOCOMBI.

TpancnopT BemiecTs B KIETKE.

JdemoncTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnefinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknus,
K. M. Boap.

Juarpammsl: «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B HEXXUBOH Ipupone», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B
JKUBOH NIPUPOIEN.

Tabmuupl u cxemsl: «lleproanueckas Tabnuia XMMHYECKHX 3JeMEHTOB», «CTpoeHHe MOJIEeKYyJbl BOJB», «BHOCHHTE3
Oenka», «Ctpoenne moiekynsl Oenka», «CtpoeHue ¢depmenra», «Hyknennossle kucnotsl. JJHK», «Ctpoenne Momexyssl
AT®», «CtpoeHue 3SYyKapHUOTHUYECKOW KIETKW», «CTpOEHUE S>KUBOTHOM KIETKH», «CTpOEHHE pPaCTUTEIbHOW KIIETKU»,
«CtpoeHue MPOKapHOTHIECKOH KIETKNY, «CTpoeHHe SApa KICTKHY, «YTICBOABLY, «JIUIHab.

ObopyznoBaHue: CBETOBOM MHKPOCKOI, O0OpyJOBaHWE JUIi TPOBEACHHS HAONIOACHUH, W3MEPEHHH, SKCIIEPUMEHTOB,
MHKPOIIpEnapaTsl paCTUTEIBHBIX, )KUBOTHBIX M OaKTEepHAIbHBIX KIICTOK.

JlaGopaTopHble U MpaKTHYecKHe padoThl:

JlaGopatopHas pabota Ne 1. «/3y4eHune KaTaIUTHIECKON aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMIIa3bl WIIK KaTajas3sl)».

JlabopaTopHast pabota Ne 2. «/3yueHne cTpoeHns KJIETOK PACTEHHH, )KUBOTHBIX M OaKTepuil o] MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax 1 uX OIHUCAHHUEY.

Tema 4. )Ku3HeeTeJbHOCTh KJIeTKH.

OOMeH BemIecTB, Wi MeTab0IM3M. ACCUMIITALUS (TIACTHISCKAN 0OOMEH) M IUCCUMUIISIINSA (JHEPreTHISCKIi 0OMEH) — J1Be
CTOPOHBI eIMHOTO TIpoliecca MeTabonn3Ma. Poib 3aKOHOB COXpaHEHUsI BEIIECTB M YHEPTUH B IOHUMAHUH META00IM3MA.

Turnel oOMeHa BelecTB: aBTOTpodHBIN U reTepoTpodHbIil. Posb (hepMeHTOB B 0OMEHE BEIIECTB M NMPEBPALICHUH SHEPTUH B
KJIETKE.

®otocuntes. CBeToBas M TeMHOBas (a3bl GoTocuHTe3a. Peaknyun gorocuHTe3a. DPPEeKTUBHOCTH (HOTOCHHTE3a. 3HAUCHHE
(oTocuHTe3a AN KU3HM Ha 3emiie. BimsHue ycioBuii cpenbl Ha (OTOCHHTE3 M CITOCOOBI TIOBBIIICHHS €TI0 MPOAYKTUBHOCTH Y
KyJbTYPHBIX PACTCHUMH.

XemocHHTe3. XeMOCHHTE3NpYyIolne OakTepuu. 3HaueHNEe XeMOCHHTE3a JUIsl )KU3HH Ha 3eMle.

OHepreTndyecknii oOMeH B KieTKe. PacuiernieHne BeIiecTB, BBIJCNICHHE W aKKyMYJIMPOBAaHHE SHEPTHH B KIIETKE. DTallbl
JHepreTudeckoro obmena. Inmkonu3. bpokenne u ero Buubl. KuciopomHoe OKHCIEHHE, WM KJIETOYHOE JIbIXaHUE.
OxwucnurensHoe hochopunupoBanne. IPHeKTHBHOCTD IHEPIETHUECKOT0 0OMEHa.

Peakiun mMatpuuHoro cunresa. I'enermueckas mHpopmanus u JJTHK. Peanusanms renernueckoil mHpopManmu B KIETKE.
I'enernueckuii kox u ero cBoiictBa. Tpanckpunuus — mMaTpuanslid cuaTe3 PHK. Tpancmsunsa — 6mocunTe3 Oenka. DTammbl
Tpancsanuu. KognpoBanue aMmuHOKucoT. Pons prbocom B OrocuHTE3€e OemKa.



Hexmretounsie Gopmbl sku3HM — BUPYCHL. Mcropus oTkpwiTusi BupycoB (/1. M. VBaHoBckwmii). OcoOEHHOCTH CTpPOSHUS U
JKM3HEHHOTO IMKJIa BUpycoB. bakrtepuodaru. Bose3Hu pacteHuii, )KMBOTHBIX M YeJOBEKa, BbI3bIBAEMbIC BUpycamH. Bupyc

uMMmyHonedunmra uwenoBeka (BUY) — Bo3Oymurens CIIW/la. OOparnas TpaHCKpWILHUS, peBepTaza W HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHHst BUPYCHBIX 3a00JI€BaHUM.
JdemoHcTpanuu:

IToptpetsl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubr n cxembl: «Tunel nuTanusy, «Metabonusm», «MUTOXOHIPUSN), «IHEPreTHUECKHd OOMeH», «XJIopoIiacT,
«Dortocunte3n, «Crpoerne JHK», «CtpoeHne m ¢yHKUMOHHpOBaHHWE TeHa», «CuHTe3 Oenka», «[eHeTHdecKuit Kom»,
«Bupyce», «bakrepnodarm», «Ctpoerne u xu3HeHHIN 1K1 Bupyca CIIN/la, 6akreprodaray, «Pemmukarst JTHK».

O6opynoBanue: Monenu-anmukauuu «Ynsoenne JIHK u Tpanckpunums», «buocunte3 Oenkay, «CTpoeHHE KIETKN,
Mojens cTpykrypsl JTHK.

Tema 5. PazMHoOkKeHUe M MHANBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, WM KU3HEHHBIH LUK KieTku. MHTepdasa u muto3. Ilpomecchl, mporekatomue B HHTepdase.
Perumukanus — peakius marpuanoro cunare3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINH Ha0Op — KapUOTHII. JIUIIIONIHELI 1
TaIUIONJHBIA XPOMOCOMHBIE HA0OpBI. XpoMaTHibl. LluToIOrHIecKue OCHOBBI Pa3sMHOXKCHUS W WHAWBUIYaIbHOTO Pa3BHTHS
OpTaHHU3MOB.

Henenne xnetku — Muto3. Craguu Muto3a. IIporeccel, mpoucxosamue Ha pa3HbIX CTaAUSIX MUTO3a. broiorudeckuil cMbIc
MHTO3.

[Iporpammupyemas ruOenb KISTKH — alloITo3.

@DopMbl pa3MHOXKEHHSI OPraHU3MOB: OECIIONIOE U MOJI0BOE. BHbl Oecronoro pa3MHOKEHHUS: JIeJieHHE HaJBOE, NOYKOBaHUE
OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHue, BEreTaTHBHOE pa3MHOKeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHM3MOB, €r0
3HAYEHHE JUTS CEJICKINH.

[TonoBoe pa3MHOMXKEHUE, €0 OTIUYUSI OT OECIIOJIOTO.

Meiio3. Craguu Mmeiio3a. IIporeccrl, npoucxosme Ha cTaausax Meiiosa. [loBeneHne xpomocoM B Meiosze. Kpoccuurosep.
Buonorunueckuii cMbICI U 3HaUEHHE Meio3a.

l'amerorenes — mporecc 00pa3oBaHMs MOJNOBBIX KIETOK Y JKMBOTHBIX. IlOJIOBBIE JKene3bl: CEMEHHUKH W SHYHHKH.
OO6pa3oBaHue U pa3BUTHUE TIOJOBBIX KIETOK — raMeT (CIepMaTo30u, SileKIIeTKa) — ciepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTPOCHUS SIMLEKIIETOK U criepMaTo3ouioB. Omionorsopenue. IlapreHorenes.

WupuBuayansHOE pa3BuUTHE (OHTOTCHE3). OMOpPHOHAIBHOE pa3BUTHE (3MOpHOTeHe3). DTanbl IMOPHOHATHHOTO Pa3BUTHS Y
MMO3BOHOYHBIX JKUBOTHBIX: HpO6J’I€HI/Ie, racTpyjaanus, OpraHoOrcHes. HOCT3M6pI/IOHaJ'HJHOC pa3BUTHUC. Tunsl
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: NpsSIMoOe, HenpsMoe (JMYMHOYHOE). BiusHue cpeibl Ha pa3BUTHE OPraHU3MOB, (BakTopBbl,
CIIOCOOHBIC BEI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazBuTne pactennii. OHTOreHe3 IIBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH, CTaINN Pa3BUTHSL.

JemoncTpauum:

Tabmuuel n cxembl: «DOpMBI pPa3MHOXKEHHS OpPraHW3MOBY», «JIBOMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PacTEHHI,
«BererarnBHoe pa3MHOXEHHE pacTeHHi», «JleneHne kieTkn Oaxrepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue
XpoMOcOMbI», «Kierounsrii mukm», «Pemmukamus JHK», «Mwurosy, «Meiioz», «lIpsiMmoe u HempsiMoe pa3BUTHE,
«["ameToreHe3 y MIEKONUTAIOIUX U YelloBeKa», «OCHOBHBIE CTaINH OHTOT'CHE3a».

ObopyznoBaHne: MHUKPOCKOI, MHUKpomnpenaparsl «CrepMaTo30u1sl MICKOITUTAIOMET0», «SIHIEKIeTKa MIIEKOITUTAIOIIET0Y,
«KapuoknHe3 B KJIeTKax KOpEHIKa JyKa», MarHUTHas Mojeib-aniuukanus «Jllenenue kmetkm», moxens JHK, monmens
MeTada3HOi XPOMOCOMBI.

JlabopaTopHble U MpaKkTHYecKUe padoThI:

JlabopaTopnast padota Ne 3. «HabmoeHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIPEnapaTax.

Jlabopartopnas pabota Ne 4. «VI3yueHue cTpOCHUS MOJIOBBIX KJIETOK HA TOTOBBIX MUKpPOTIpEnapaTax.

Tema 6. Hac/ieACTBeHHOCTh H U3MEHYHBOCTh OPraHN3MOB.

[Ipeamer u 3amaun reHeTHKH. VIcTOpus pa3BUTHS TeHETHUKH. PoJIb IUTOJOTMM M SMOPHOJIOTHH B CTAHOBJIEHUH TCHETHKH.
Bxmag poccuiickux W 3apyOeXHBIX Yy4YEHBIX B pa3BUTHE TECHETHUKH. MeETOABl TEHETHKH (THOPHAONIOTHYECKHH,
HHTOFQHCTquCKHﬁ, MOJ'[eKyJ'IHpHO-FeHeTquCKHﬁ). OCHOBHEBIE TCHECTUYCCKHC TIOHATHS. I'eneTnueckas CHMBOJINKA,
UCIIOJIb3yeMasl B CXeMaxX CKpelUBaHUN.

3aKOHOMEPHOCTH HACJIEJOBAaHUS IPHU3HAKOB, ycTaHOBJIeHHbIe [. Menaemem. MoHOTHOpPHIHOE CKpEIIMBaHUE. 3aKOH
eanHo-00pa3us THOpUAOB IEepBOro MokoieHus. [IpaBuio AOMHHHPOBaHWS. 3aKOH pacUIeIIeHWs NpU3HAKOB. [ 'mmoresa
4YUCTOTHI raMmerT. [loIHOe U HeMoJIHOe TOMUHUPOBAHHUE.

JurubpunHoe ckpeniyBanue. 3aKOH HE3aBUCHMOIO HACJI€JAOBaHUS NMPHU3HAKOB. L[uToreHeTHyeckne OCHOBBI TUTHOPHUIHOTO
CKpEILIMBaHNA. AHATM3UPYIOIIee CKpemnBanue. Vcnonp30BaHNe aHANN3UPYIOMIETO CKPEIUBAHNS IS OTIPEIEICHHUS TeHOTUIIA
oco0mu.



CuerieHHOe HaclieoBaHWe TNpu3HakoB. Pabora T. MopraHa ToO CIEIUIGHHOMY HAcleIOBaHUIO TEeHOB. HapyiieHue
CLETIJICHHS] TEHOB B PE3yJIbTaTe KPOCCHHTOBEDPA.

XpoMOocOMHas Teopusl HaCIEACTBEHHOCTH. | eHeTHuecKkue KapThl.

I'enernka nona. XpoMocoMHOE OIpeieNieHe Toa. AyTOCOMBI U NTOJIOBBIE XPOMOCOMBI. I'oMOraMeTHbIE U reTeporaMeTHbIe
opranusmsl. HacinenoBaHue NpU3HAKOB, CHEIUIEHHBIX C TIOJIOM.

W3MmeHunBOCTE. Buabl HM3MEHYMBOCTH: HEHACIEACTBEHHAas M HAcIeACTBEHHas. Ponb cpenbl B HEHACIEACTBEHHOMN
M3MEHYMBOCTH. XapaKTepPUCTHKa MOAM(UKAIIMOHHON M3MEHYMBOCTH. BapmanmoHHbIH psii 1 BapuanuoHHas kpusas. Hopma
peakiuu mnpu3Haka. KonwdecTBeHHbIE M KAadyeCTBEHHbIC INPU3HAKM M WX HOpMa peaknuu. CBoiicTBa MOAM(DHUKAIIMOHHON
W3MEHYUBOCTH.

HacnencrBeHnasi, Wiy reHOTHIMYECKas, M3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTH. Melo3 M MOJIOBOW Ipolecc —
OCHOBa KOMOMHATHBHOW HM3MEHYMBOCTH. MyTalloHHas W3MeHYMBOCTh. Kiaccugukanusi MyTtanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa M HpHUMHBI MyTanmil. MyTareHHbIe (AKTOpBI. 3aKOH TOMOJOTMYECKHX pPsIOB B HACIEICTBEHHOH
mn3MeHuusoctd H. 1. BaBunosa.

BresnepHast HaclleICTBEHHOCTh U U3MEHUUBOCTb.

I'enernka wenmoBeka. Kapmorun dwenmoBeka. OCHOBHBIE METOJABI T€HETHKH YeJOBEKa: T'€HEAIIOTHYECKHH, OIM3HEIOBBIM,
IIUTOTCHETHIECKUH, OMOXUMHUYECKUH, MOJIEKYIApHO-TeHeTHdecKuil. COBpEMEHHOE OINpeeieHNEe TCHOTUIA: TTOJTHOTEHOMHOE
CCKBCHHPOBAaHUE, TCHOTUIIUPOBaHUE, B TOM uucie ¢ momoiipio [1I[P-ananusa. HacnencTBeHHbIe 3a00JIeBaHUS YEIIOBEKA:
TeHHble Oo0Jyie3HHW, OOJNE3HHM C HAcJIEICTBEHHOW IIPEpacloiioKEHHOCThIO, XpPOMOCOMHbIe Oone3nn. ComaTHdeckue u
reHepaTuBHbIE MyTaly. CTBONOBBIE KJICTKH. [ IpHHIUIIEI 310pOBOTO 00pa3a *KNU3HH, JUATHOCTHKH, TPOMWIAKTHKY U JTCICHUS
reHeTH4YecKkux Oose3Heil. Mequko-reHeTHYeckoe KOHCYIFTHPOBaHHE. 3HaYeHHE MEIUIUHCKOW TeHETUKH B MPEJOTBPAIleHUN
Y JICYCHUH TeHETHYECKUX 3a00JIeBaHHUH YelloBEKa.

JdemoHncTpauuu:

[Moptpersr: I'. Mennens, T. Mopras, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl U cxembl: «MOHOTHOPUAHOE CKpELIMBAHHE U €ro LUTOTCHETHYECKas OCHOBa», «3aKOH pACLICIVICHUS U €ro
[IUTOTCHETHYECKasi OCHOBa», «3aKOH UHCTOTHI TrameT», «urnbpumHoe ckpemmuBanuey, «lluTosmormyeckne OCHOBBI
JUTHOPUIHOTO CKpeniuBaHust», «Meho3», «B3aumMonelcTBue anenbHBIX TeHOB», «[ eHeTHdeckue KapThl PpacTeHHH,
JKUBOTHBIX M deJloBeKa», «l'eHeTmka moia», «3aKOHOMEPHOCTH HACJIEIOBAHHUSA, CLEIUIEHHOTO C IosoM», «KapuoTumsl
4eJoBeKa M XHMBOTHBIX», «Buabl nameHunBocti», «MoaudukanunoHHas U3MEHUYHMBOCTBY, «HacnenoBaHue pesyc-gaxropay,
«['eHeTHKa rpynn KpoBu», « MyTallMOHHAs! H3MEHYHBOCTbY.

OO6opynoBaHue: MOJCTU-aMIUIMKAIUK «MOHOTHOpHUIHOE CKpeluBaHue», «HemonHoe AOMHUHHpOBaHHE», «JurubpumaHoe
ckpenBanuey, «Ilepekpéct xpoMocom», MUKPOCKOTI M MUKpompenapaT «J[pozodunay (Hopma, MyTanuu GOpPMBI KPBIIIEEB U
OKpacKH Tena), repoapuii «["opox MoCeBHOM».

JlabopaTopHble U IpaKTHYecKHe PadoThI:

JlaGopatophast pabora Ne 5. «/3y4yeHue pe3ysbTaTOB MOHOTMOPHIHOTO U AMTMOPUIHOTO CKPEIIUBAHUS Y APO30(HIIbI Ha
TOTOBBIX MUKpPOIpEnapaTax».

JlabopatopHast pabora Ne 6. «M3ydyeHne MOAM(PHUKAMUOHHOM HW3MEHYHMBOCTH, IIOCTPOCHHE BapHallMOHHOTO psijfa |
BapUALlMOHHOM KpUBOI».

Jlaboparopnas pabota Ne 7. «AHanu3 MyTanuil y 1po30(uisl Ha TOTOBBIX MUKPOTIpENapaTax».

[pakrrueckas padora Ne 2. «CocraBiieHHE U aHAIN3 POJIOCIOBHBIX YETIOBEKaY.

Tema 7. Cesnekuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HaykKa M TIpoLecC. 3apokKIeHHEe CeJleKUMH U jaomectukarus. Yuenne H. M. BaBmioBa o meHTpax
MPOUCXOX/IEHUS U MHOTO00pa3us KyJIbTYypHBIX pacTeHUi. L[eHTphl mpoucxoxkIeHns: JoMallHuX >KUBOTHEIX. CopT, moposa,
HITaMM.

CoBpeMeHHbIE METOMBI CelIeKIMU. MaccOBBI M WHAMBUIYAIbHBIH OTOOPHI B CENEKLUUH PACTeHHWH M KMBOTHBIX. OlieHKa
JKCcTepbepa. bim3kopocTBeHHOE cKpelnBannue — MHOpUAMHT. Yncras muHua. CKpeluBaHue YHCTHIX JIMHUH. ['eTeposuc, nim
rubpusHast cuna. HeponcreenHoe ckpemmBaHue — ayropuauur. OtnanéHnas rubpuausanus u e€ ycrnexu. HMckyccTBeHHBIN
MyTareHe3 M MoJlydyeHHe NOJIUITIONAOB. JI0CTIKEHHS CEeNEeKIINU PAaCTeHHI, )KUBOTHBIX M MUKPOOPTaHU3MOB.

BrotexHosorns Kak oTpacib IPOW3BOACTBA. ['eHHas WHKeHepus. Jransl co3panus pekomOuHanTHOH JIHK 1 TpancTreHHBIX
opranusMmoB. Knerounas umxeHepusi. Kietounsle kyapTypel. MHUKpOKIOHAIbHOE pa3sMHOXeHUE pacTeHuil. Kionuposanue
BBICOKOTIPOJYKTUBHBIX CEIbCKOXO3IHCTBEHHBIX OPTaHM3MOB. JKOIOTHYECKHE M dTHUeckue npodiemsl. MO — reerudeckn
MOTU(HUIIMPOBAHHBIE OPTAaHU3MEI.

JemoHcTpanuu:

Ioptpetsr: H. . Basunos, U. B. Muuypus, I'. . Kapneuenko, M. ®@. IBanos.

Tabmuer u cxemel: kKapra «L[eHTpBI MPOHCXOXKACHUS M MHOT000pasust KyJIbTYpPHBIX pacTeHuit», «llopomsl moManrHux
KHUBOTHBIX», «CopTa KyIbTypHBIX pacTeHuil», «OtmanéHHas TuOpmamszanus», «Paborer akagemmka M. @. lBaHoBay,



«[Tommmonnwst», «O0beKTl OHoTexXHONOTHNY, «KieTouHble KylIbTyphl M KIOHHpOBaHHEY, «KOHCTpyHpoBaHHE M IEPEHOC
TEHOB, XPOMOCOM).

OOopynoBaHue: MYJSDKH IUIOJOB W KOPHEIUIOZAOB JUKUX (OPM ¥  KYJIbTYPHBIX COPTOB pAacTeHHH, repOapuii
«CenbCKOX03sIMCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKTHYecKUe padoThI:

Okckypenst «OCHOBHBIE METOBI M JOCTHIXKEHHMS CEJIEKIIUH PACTCHUH U KMBOTHBIX (HA CEJIEKIMOHHYIO CTaHIIUIO, INIEMEHHYIO
(epMy, COPTOUCIBITATENBHBIH Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, Ta00PaTOPUIO arpOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOI'PAMMBI 110 BUOJIOTMM HA BA30OBOM VYPOBHE
CPEIHEI'O OBIIIEI'O OBPA30OBAHUNA

Cormacao @T'OC COO, ycraHaBmuBaroTcsa TpeOOBaHHSA K Pe3yIbTaTaM OCBOCHUSA OOYYAIOMIMMHUCS MPOTPAMM CPEIHETO
o01ero 06pa3oBaHus: JIMYHOCTHBIM, METAIIPEAMETHBIM U PEJMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHWYHOCTHBIX pe3yJbTaTOB OCBOCHHs IpeaMeTa «bHONOrus» BBIAEIEHBI CIEAYIOIIUE COCTaBIISIIOLIUE:
0CO3HaHHE 0OYUYAIOMIUMUCS POCCHICKOH TPaKIaHCKOH MISHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIEHOCTH U
CaMOOTIpeIeICHII0, HAIMYNEe MOTHBAIMUA K OOYyYeHWIO OMOJOTHH, LEJICHANPABICHHOE PAa3BHUTHE BHYTPCHHHX YOCKICHHHA
JUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW U MCTOPUYECKUX TPAAULIUNA Pa3BUTHS OHOIOTHYECKOTO 3HAHMSI, TOTOBHOCTh U
CIOCOOHOCTh 00YJAOLIUXCST PYKOBOJICTBOBATHCS B CBOCH JEATEILHOCTH IIGHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, MPUCYIIIAMU
cUCTeMe OHMOJOTHYIECKOTO 0Opa3oBaHMUs, HAIMYHE SKOJIOTHYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTABHUTH LIEIH U CTPOUTH
JKA3HEHHBIE MJIaHBbI.

JInuHOCTHBIC pPE3yJbTaThl OCBOCHHUS mpeaMmera «BHOJOTHsS» TOCTUTAlOTCS B CIMHCTBE YYEOHOH M BOCIHMTATCIBHON
JIEATENBHOCTH B COOTBETCTBHUHM C TPaJULUOHHBIMU POCCUMCKHUMH COLMOKYJbTYPHBIMH, HCTOPHMYECKMMH M JyXOBHO-
HPaBCTBCHHBIMH IICHHOCTSIMH, MPUHATHIMA B OOIIECTBE NMpPaBWIAMH W HOPMAaMH IIOBEACHUS W CIOCOOCTBYIOT IpOIECcaM
CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOpPa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3MUIMM JIUYHOCTH, NMATPUOTU3MA, YBAXKEHHUS K
3aKOHY M TIPaBOIOPAIKY, YENOBEKYy TpyJda M CTaplieMy TIOKOJCHUIO0, B3aUMHOTO YBaKEHHS, OEpEKHOrO OTHOIIEHHUS K
KyJIbTYPHOMY HAclleAUI0 W TpaJuLusM MHOTOHallMOHalIbHOrO Hapoaa Poccuiickoil denepauuu, NpupoAe U OKpYyKarolwen
cpezne.

JInaHOCTHBIE pe3yabTaThl OCBOCHHsI y4eOHOTO mpeaMera «bHOJIOTHS» JOJKHBI OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTH
0o0yJaromuxcs pyKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH THIHOCTH, CHCTEMOW IEHHOCTHBIX OpUEHTAIIHIA,
MO3UTHUBHBIX BHYTPCHHUX yOEXKICHHI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIECHHOCTSM POCCHHCKOTO OOIIECTBa, PacIIpEHHE
JKHU3HEHHOTO ONBITA U OMbITA JEATEbHOCTH B MPOLECCE pealn3alii OCHOBHBIX HAIllPaBJIE€HUN BOCIUTATENILHON JNEATEIbHOCTH,
B TOM YHUCJIE B YaCTHU:

1) rpa:kIaHCcKoOro BOCIUTAHMS:

c(hOPMHPOBAHHOCTh TPAXKIAHCKOW TMO3UIUK OOYYaroIIerocsi Kak aKTHBHOIO M OTBETCTBEHHOTO UICHA POCCHHCKOTO
00111eCTBA;

OCO3HaHHE CBOMX KOHCTUTYITHOHHBIX IIPaB U 005M3aHHOCTEH, YBa)KEHUE 3aKOHA M TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JAEATEIHHOCTH TPU CO3JAHUM YUEOHBIX TMPOEKTOB, PENICHHH YYeOHBIX U
MO3HABATENIbHBIX 33124, BHITIOJHEHUHN OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEACTATh COOCTBEHHYIO MO3HIIHIO IO OTHOIICHHUIO K SBICHUSAM COBPEMEHHOH KU3HU U OOBSICHATH €€;

YMEHHE YYHUTBIBATH B CBOHMX [CHCTBHUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIIOJACH C pa3HBIMHU
yOXKIEHUSIMU, KYJIbTYPHBIMU EHHOCTSMHU U COITUATBHBIM TOJIOXKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJNHCHHS YYCOHBIX, MMO3HABATEIBHBIX H HCCIEIOBATEIHCKAX
3aja4, YBRXHUTCIHLHOTO OTHOIICHHWS K MHEHHUIO OIMOHEHTOB MpPH OOCYXICHUHM CIOPHBIX BOIPOCOB OHOIIOTHYECKOTO
cojepKaHus;

TOTOBHOCTb K TYMaHUTApHOH U BOJIOHTEPCKOMN AESATEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(hOpMHPOBAHHOCTh POCCUHCKON TPakIAaHCKON WICHTUIHOCTH, TATPUOTH3MA, YBAKEHHUS K CBOEMY HapoAay, YYBCTBa
OTBETCTBEHHOCTU Tiepesa PoAauHOM, TOpAocTy 3a CBOM Kpaif, cBOI0 PoauHy, CBOIl A3BIK U KYJIBTYpY, MPOIJIOE U HACTOSIIIEE
MHOTOHallMOHAJIBHOTO Hapojaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEAUIO U MaMSITHUKAM NPHUPOJbI, AOCTHXKEeHUAM Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;



CIIOCOOHOCTbH OIIEHMBATH BKJIAJ[ POCCHICKUX yIEHBIX B CTAHOBICHHE U Pa3BUTHE OMOIOTUH, HTOHUMAHUS 3HAYCHUS OHOIOTHI
B TIO3HAHUH 3aKOHOB MPUPOJIBI, B KU3HHU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneitHas yoexxIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAbOY;

3) 1yX0BHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUE AYXOBHBIX LEHHOCTEN POCCUIICKOro Hapoa;

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MIOBEICHHUS;

CIIOCOOHOCTh OIIGHMBATh CHUTYAllMI0O W NPUHMMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSACh Ha MOpajbHO-HPAaBCTBEHHBIC
HOPMBI U LICHHOCTH;

OCO3HaHHE JINYHOTO BKJIa/la B IOCTPOSHNE YCTOWIMBOTO Oy IymIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POAUTEISIM, CO3aHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSATHS IIEHHOCTEH ceMeHHOM
JKM3HU B COOTBETCTBUH C TPAAMLUSIMU HapoxoB Poccun;

4) 3cTeTHYECKOT0 BOCIIUTAHUS:

JCTETHYECKOE OTHOIICHHE K MHpY, BKIIOYas SCTETHUKY ObITa, HAyYHOI'O M TEXHMYECKOTO TBOPYECTBA, CIOpPTa, TPy[a,
OOILECTBEHHBIX OTHOIICHHH;

MOHMMaHKE SMOIMOHATIBHOTO BO3JEHCTBHS KUBOM NPHUPOBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPaKCHHUIO B PA3HBIX BU/IaX HCKYCCTBA, CTPEMIICHHE IPOSBIATH KAUECTBA TBOPUECKOH JINIHOCTH;

5) puzuueckoro BocnuTaHusi, HopMUPOBaAHUS KYJIHTYPSHI 310POBbS H IMOIHOHAJILHOTO JIATONOJIYYH:

MOHVMaHKWEe W pean3anus 37J0pOBOr0 M 0Oe30macHOro odpasa >KM3HH (370pOBOC NMHTAHWE, COOIOJCHHE TMTHECHHYECKUX
NpaBWJI M HOPM, COaJaHCHPOBAaHHBIA PEXNM 3aHATHH W OTABIXa, PETYJApHas (QU3WYECKas aKTHBHOCTH), OCpeXHOTro,
OTBCTCTBCHHOTI'O U KOMIICTCHTHOI'O OTHOIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘IECKOMy 1 IICUXUYCCKOMY 3J0POBbIO;

NMOHUMAHNUE HEHHOCTHU IMpaBUJI MHAUBUAYAJIbHOTO U KOJIJICKTUBHOI'O 6630HaCHOFO NOBCACHUA B CUTyalUAX, YIpOKarOIMNX
3/I0POBBIO U JKU3HHM JIIOJICH;

OCO3HaHHE IOCJIE/ICTBUI U HENPUATHS BPEIHBIX IPUBBIUEK (YIOTPEOICHNUS aJKOT0JIsl, HApPKOTUKOB, KYPEHHS);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAy, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0IO0HE;

TOTOBHOCTh K AKTHBHOHM AEATEIHPHOCTH TEXHOJOTHMUYECKOH M CONMAIbHOM HANpaBIEHHOCTH, CIOCOOHOCTh WHHIMHPOBATb,
IUIAaHUPOBATH U CAMOCTOSATCIIbHO BBIIIOJHATH TaKYI0 ACATCIbHOCTD,

UHTEpeC K pa3iMyHbIM cdepam NpodecCHOHANIBHON NesITeNbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oymymien
npodeccnu 1 peann30BBIBaTh COOCTBEHHBIC KIM3HEHHbIC TUIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO ¥ CaMOOOPa30BaHUIO Ha MPOTSIKEHUH BCEH HKU3HMY;

7) 3K0JI0rN4€eCKOro BOCIIMTAHUSI:

9KOJIOTMYECKH LeJIeco00pa3HOe OTHOMIEHHE K MPUPOAE KaK HCTOYHUKY )KU3HHU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

TIOBBIIIEHHE YPOBHS 9KOJIOTHYECKON KyJIbTYphl: MPHOOPETEHNE OTbITa TUNIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX
MOCJIE/ICTBUHN JUIsl OKPY KaIoIIeH cpepl;

OCO3HaHHE III00AIFHOTO XapaKTepa 3KOJIOTHYECKUX POOJIEM 1 IyTeil X pelIeHus;

CIIOCOOHOCTh HCIIONIB30BaTh IpHOOpeTacMble MPU HM3YYEHHMHM OHMOJIOTMM 3HAaHMSA M YMEHHS IIpH PEIIeHWH IpodieM,
CBA3aHHBIX C pPAlMOHAJIBHBIM MNPHUPOJAOIIOJIB30BAHUEM (CO6HIOH€HI/IC IpaBuJI MOBEACHUA B IMPHUPOJC, HAIPABJICHHBIX Ha
COXpaHEHHE PaBHOBECHS B 9KOCHCTEMax, OXpaHy BHJIOB, SKOCHCTEM, Obrochepsl);

AaKTHBHOE HENpPHATHE JCHCTBHH, NPUHOCAIIMX BpPEA OKpY)KAaloOIeW INPHUPOAHOW cpele, yMEHHWE IPOTHO3UPOBATH
He6HaFOHpI/IHTHbIe OKOJIOTUYECKUEC MOCICACTBUA NPEATTPUHUMACMBIX }IeI‘/’ICTBI/II‘/'I U NIpeaAOoTBpaIlaTh UX;

HaJIMYUC€ PA3BUTOTO DOKOJOTMYECKOI'0 MbBINIJICHUA, 9KOJIOTHYECKOMU KyJbTYpBbI, OIIbITa JACATCIBHOCTH 9KOJIOTHYECKOI
HaINpaBJIEHHOCTH, yYMEHHS PYKOBOJCTBOBAThCS MMM B II03HABATENbHOM, KOMMYHHKAaTHBHOW W COLMAJbHOW IIPaKTHKE,
TOTOBHOCTH K YYacCTHIO B IPAKTHUECKOH AEATEILHOCTH SKOJIOTMIECKOH HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKd M OOIIECTBEHHOM
NPaKTHKH, OCHOBAHHOTO Ha JIajore KyJbTyp, CIIOCOOCTBYOLIET0 OCO3HAHUIO CBOETO MECTA B IOJUKYJIETYPHOM MHPE;

COBEPHICHCTBOBAHUEC SI3BIKOBOM W YMTATEIHLCKOU KYJbTYPBI KaK CpE€aCTBa BSaHMOHeﬁCTBHﬂ MCXIY JTIOAbMH W TTO3HAHUA
MHpa;

NOHMMaHKe crenudUKn OHOJIOTHHU KaK HAyKH, OCO3HAaHUs €€ pPoJi B JOPMUPOBAHUN PALIMOHAIBEHOTO HAYYHOTO MBIIUICHHS,
CO3JJaHUH 1IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOLIEM MHUpE KaK O €IMHCTBE NPUPO/IbI, YEIOBEKa U 00IEeCTBa, B O3ZHAHUU
MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIEHNH POOIeM COXpaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJOTHMHM JJIsI COBPEMEHHOH IMBMIIM3AIMK: OOEClieueHHss HOBOTO YPOBHS pa3BUTHUS
MEJMIMHBI, CO3JIJaHNE NEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh pecypcHbIE MPOOJIEMBbI Pa3BUTHUS YEJIOBEUECTBa,
MOWCKa TyTeH BBIXOAA W3 TJIOOAJIBHBIX DKOJOTHYECKUX MpoOjIeM M OOeCHeueHHus IMepexoja K yCTOMUMBOMY Pa3BUTHIO,
palroOHaIbHOMY HCIIOJIB30BAHHIO IPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HHU;



3aMHTEPECOBAHHOCTH B ITOJyYCHHH OMOJIOTMUECKUX 3HAHWH B LENSAX IOBBIIICHUS OOIIEH KyIbTypHI, €CTECTBEHHO-HAYIHOU
TPaMOTHOCTH, KaK COCTaBHON 9acTH (H)YHKIIMOHAIHHOH TPaMOTHOCTH 00yJaronixcs, GopMupyeMoil mpu n3ydeHnHn OHOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJOB TIO3HAHWS, WCIONB3YEMBIX B ECTCCTBCHHBIX HAyKax, CHOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMbIe 3HAHUS VIS aHAJIKM3a U OOBSICHCHUSI SIBJICHUI OKPYKAIOIIEro MUPa M MPOUCXOAANINX B HEM M3MCHCHUM, YMCHHE
JenaTh 0OOCHOBaHHEIC 3aK/IIOYCHHS Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS JAHHBIX C IENBI0 MOJTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCIIOJIb30BaTh OMOJIOTUYECKUC 3HAHUS U PEUICHUS MPOOJIEM B PEajbHBIX >KU3HCHHBIX
CUTYaIHsX;

OCO3HaHHE IIEHHOCTH HAYYHOW NESTEIHHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO M MCCIIEIOBATEIBCKYIO NS TEIHHOCTD
WHIUBUAYAIHHO U B TPYIIIE;

TOTOBHOCTB M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHUIO M CaMOOOPA30BaHUIO, K AKTUBHOMY ITOJIYUCHHIO HOBBIX 3HAHUIMA
10 OMOJIOTHUH B COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHBIE pe3yibTaThl OCBOCHHs ydeOHoro mpeamera «bHOMOrHs» BKIIOYAIOT: 3HAYMMBIE U1 (HOPMHUPOBAHUS
MHPOBO33PEHHsT 00YYaIOIIUXCS MEXKIUCIUIUTMHAPHBIE (MEXKITPEAMETHbIC) 00IIEHAYYHbIE TOHATHS, OTPAKAIOLIHE 1IEJIOCTHOCTD
Haquoﬁ KapTI/IHbI ana nu CHCHI/I(I)I/IKy MCTOOOB IIO3HAHUA, I/ICHOHLSyeMHX B €CTCCTBCHHBIX HayKax (BCH.[CCTBO, BHGPFHH,
SBIICHHUE, TIPOIIECC, CHUCTeMa, HAYYHBIA (DaKT, NPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEJOBaHUE,
HaOJNroeHNe, W3MEpeHHe, OJKCIePUMEHT W JPYIHX), yHUBEpcalbHBIe ydeOHBIE JeHCTBHA  (TI0O3HABaTEIbHEIC,
KOMMYHUKATUBHBIC, DPEryJSATHBHBIC), obecreunBarone QopmupoBaHue (YHKIHOHAIBHONH T'PaMOTHOCTH M COLMAIBHOMN
KOMIIETCHIINA ~ OOYYaIOIINXCS, CIHOCOOHOCTh  OOYyYaroIIMXCs  HCIIONB30BATh  OCBOCHHBIE  MEXIWCIUIDIMHAPHEIC,
MHUPOBO33pEHYCCKUE 3HAHUS 1 YHUBEPCATIbHBIC YUeOHbIC EHCTBUS B TO3HABATEILHON U COIMATHLHOM IIPAKTHKE.

MertanpeMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOrPAMMbI CPEIHET0 00IIEro 00pa30BaHusl TOJHKHBI OTPaKaTh:

OByajieHne YHHBEPCATbHBIMH YUeOHBIMM M03HABATEIbHBIMY € CTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHE AeHCTBHA:

CaMOCTOSATEIIFHO (hOPMYIIHPOBATh U AKTyaJH3UPOBATH IPOOIEMY, pacCMaTPUBATh €& BCECTOPOHHE;

MCIIOJIb30BaTh MPHU OCBOCHUW 3HAHUH MPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHANIHM3a, CHHTE3a, CPAaBHCHHMS, KiIacCH(pHKAIUH,
000011IeHNs), pacKphIBaTh CMBICT OMOJIOTHYECKHAX TOHSATHH (BBIIEIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C
JIPYTUMU TTOHITHSMH);

OHpe}IeHSITI) OeIu OeATCIbHOCTH, 3aaaBas HapaMETPI)I nu KpI/ITepI/II/I UX TOCTHXCHUA, COOTHOCHUTH pe3ynLTaT1)1 JCATCIIBHOCTHU C
NOCTaBJICHHBIMU LICJISIMHU,

HCIIOJIE30BaTh OHOJIOTHICCKIE IOHATHS U 00BsICHEHUSI (DAaKTOB W SBJICHUH KUBOW TPUPOJIEI,

CTpOI/ITI) JIOTUYCCKUC paccync)leHm[ (I/IHI[yKTI/IBHbIe, }Z[C}IyKTI/IBHI)Ie, 10 aHaHOFI/II/I), BBIABJIATH SaKOHOMepHOCTI/I nu
HpOTI/IBope‘II/Iﬂ B paCCManI/IBaeMI)IX SIBJICHUAX, (I)OpMyJ'II/IpOBaTI) BBIBO/JIbI U 3aKJIFOUYCHUA,

MPUMEHITh CXEMHO-MOJEIBHBIC CpPEICTBa JUIA TPEACTABICHUS CYIICCTBEHHBIX CBSI3¢H W OTHOIICHWH B H3y4aeMBIX
OmoITIOrnIecKrX 00BEKTAX, a TAKKE IIPOTUBOPEUUH PA3HOTO POAA, BRIIBICHHBIX B PA3THYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

paspabarhIBaTh MJIaH PEHICHUS IPOOIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTepUuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESATEIBHOCTH, OLEHHBATH COOTBETCTBHE PE3yJIbTATOB IEJISM, OIICHUBATH PHCKH IOCICICTBHUIMA
JIeATEeILHOCTH;

KOOpL[I/IHI/IPOBaTI) U BBITIOJIHATH pa60Ty B yCJ'IOBI/IFIX peanLHoro, BI/IpTyaJ'II)HOFO nu KOM6I/IHI/IpOBaHHOFO B3aPIMO}IeI>’ICTBPI$[;

paSBI/IBaTI) eraTI/IBHoe MBIIIJICHUEC HpI/I peI_HeHI/II/I JKU3HCHHBIX npo6neM.

2) 6a30BbIe HCCJIEAOBATENbLCKHE ACHCTBHUSA:

BJIAACTh HABBIKAMU yqe6HO-HCCHeZ[OBaTeHLCKOﬁ nu HpOCKTHOﬁ JACATCIBbHOCTH, HaBbIKAMH pa3pemeHMﬂ HpO6J’ICM,
CHOCOGHOCTB}O U TOTOBHOCTBHO K CaMOCTOHTeHBHOMy HOI/ICKy METOA0B pemel-mﬂ HpaKTI/I‘IeCKI/IX 3agad, HpI/IMeHeHI/I}O
Pa3IMYHbBIX METO/IOB IO3HAHMSI,

UCIIOJIE30BaTh PAa3JIMYHBIC BUABI JCSITEIBHOCTH TI0 MOJNYYSCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH, IPEOOpa3OBaHUI0 U
MPUMEHEHHUIO B YIEOHBIX CUTYAIMSIX, B TOM YHCIIE IPU CO3JJaHUN YIEOHBIX U COITHANIBHBIX MIPOCKTOB;

(hopMUPOBATH HAYYHBIH THIT MBIIUICHUS, BIaJCTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYCBBIMH ITOHATUSMH U METOJIAMU;

CTaBHUTH M (HOPMYITUPOBATH COOCTBEHHBIC 3aa4l B 00Pa30BaTEIILHON ACATEIIEHOCTH H KU3HCHHBIX CUTYAIUSIX;

BBIABJIATH HpI/I‘II/IHHO-CHe}lCTBCHHHe CBsA3U H aKTyaHI/BI/IpOBaTB 3anaqy, BBIABUT'ATh FI/IHOTCSy eé pemeHI/m, HaXOoJuUThb
apryMEHTBHI IS I0Ka3aTebCTBA CBOUX YTBEPKIEHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUU PELICHMUS;

aAHAIM3UPOBATh TNOJYyYEHHbIE B XOJ€ pEIIeHUs 3aJadyd pe3yJbTaTbl, KPUTHYECKH OLEHHMBATb HX JOCTOBEPHOCTD,
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX;

JaBaTb OI_ICHKy HOBBIM CI/ITyaHI/IHM, OLCHUBATH HpHO6p€TéHHHﬁ OIIBIT,



OCYIIECTBILITh IEJICHANPABICHHBIN ITOUCK TIEPEHOCA CPEACTB U CIIOCOO0B ACHCTBHUS B IIPO(ECCHOHANBHYIO CPELLY;

YMETb EPECHOCUTH 3HAHMS B TO3HABATEIbHYIO U MIPAKTHUECKYIO 00JIACTH KU3HEAESITEILHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeif;

BBIJIBUI'aTh HOBBIE WIEH, Ipe/UlaraTh OPUTHHAIBHBIC TOAXOABI M PEIISHHs, CTaBUTh MPOOJIEMBI M 3a/a4H, JAOIYCKalolue
JIbTEPHATHBHBIC PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCSI B PA3IMYHBIX MCTOYHMKaX WH(opManuu (TeKcTe y4eOHOTo MOocoOus, HayYHO-IIOMYJISIPHOM JIUTEeparype,
OMONIOrMYECKUX CIOBapsAX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHaIU3MPOBaTh MH(pOpManuio
Pa3IMYHBIX BUAOB M ()OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUHBOCTD;

(opMynHpoBaTh 3ampochkl M INPHUMEHSATh pa3NUYHbBIE METOJbl IPH IOMCKE M OTOOpe Ouonormueckoil MHGpOpMaIuy,
HEoOX0MMO}H1 J1J1s BBITIOJTHEHUS yUeOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT HCIOIB30BAaHMSA HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEpIIEHCTBOBATH KYJIBTYPY
AKTHBHOT'O MCIOJIb30BaHUS Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYI0 (OpPMYy NpEACTAaBICHUS OHOJOrHYecKoid HH(POpPManuu (CXeMbl, TrpaduKH,
JarpaMMBbI, TaOJIUIB, PUCYHKH H IPYTOe);

HCIIONIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEICTBA MPH paboTe ¢ OMOIOrHIecKOH HHPOPMAIHeil: TPUMEHITh XMMHUYECKHE,
¢usnyeckue M MareMaTHYeCKHE 3HAKM U CHUMBOJIBL, (OpMyJbl, aOOpeBHaTypy, HOMEHKJIATYpy, HCIIOJIb30BaTh |
peoOpa30BEIBATH 3HAKOBO-CHMBOJIMUECKHE CPEJICTBA HATIISITHOCTH;

BJIaJI€Th HaBBIKAMHM PACTIO3HABAHMA U 3aIINTHI HHPOPMAINU, HHPOPMAINOHHOHN 0€30aCHOCTH JINYHOCTH.

OBgJj1ajeHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH J€iCTBHSIMH:

1) oomenue:

OCYIIECTBIISITH KOMMYHHKAIlMM BO BCceX cdepax >KU3HH, aKTHBHO yJaCTBOBaTh B JAWAJIOTE WM JUCKYCCHH IO CYIIECTBY
o0cyx1aeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BRICKA3bIBATh CY)KACHHS OTHOCUTEIBHO BBIIIOJIHEHHS Mpe/iaraeMou 3a/1auu,
YUYUTHIBATH HHTEPECHI M COTJIACOBAHHOCTD TIO3UIINIA IPYTHX YIACTHHKOB JHAIOTa MM TUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CPENICTBA OOIIEHHS, TOHMMATh 3HAYCHNE COLMAIBHBIX 3HAKOB, MPEAIIOCHIIOK BOZHUKHOBEHUS
KOH(IMKTHBIX CUTYallHi, yMETh CMAT4aTh KOH(QINKTHI M BECTH MIEPETOBOPHI;

BJIaJIeTh PA3IMYHBIMH CHOCOO0AMHM OOIIEHHS W B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUsl APYTHMX JIIOJEH, NpOSBITH
YBaXXHUTEILHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOI hopMe (hOopMyaHpOBaTh CBOM BO3PaXKEHHS;

Pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOIO TOUKY 3PCHHMS C UCIIOIb30BAHUEM S3BIKOBBIX CPEICTB.

2) coBMeCTHAsI JeSITEIbHOCTD:

NOHMMaTh M HCIOJIb30BaTh IPEUMYIECTBA KOMAaHJHOW W HMHIMBUAYaJbHOW pabOThl NPH PEIICHHH OHOJIOTHYECKON
npo06JIeMbl, 000CHOBBIBaTh HEOOXOIMMOCTh IIPUMEHEHHSI TPYIIIOBBIX ()OPM B3aMMOJICHCTBHS IIPH PELICHNH YIeOHOM 3a1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX IECHCTBHH C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)JOro wWIeHa
KOJUIEKTHBA;

NPUHAMATh [EJIW COBMECTHOW JIESITEIIHOCTH, OPTaHW30BBIBATh M KOOPAWHHPOBATH JACHCTBUS TO €€ JIOCTHXKCHHIO:
COCTAaBJIATH IIJIaH JICHCTBUH, paclpeAessaTh POJIX C y4ETOM MHEHHH YYaCTHUKOB, 00CYK/1aTh Pe3yIbTaThl COBMECTHOW pabOTEHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA/Ia M KAXKIOT0 y4acCTHHKA KOMaH/Ibl B OOLIMI pe3ysbTar Mo pa3paboTaHHbIM KPUTEPHSIM;

npeJiarath HOBbIe POEKThI, OIIEHUBATh UAEHU C TIO3UIIMU HOBU3HBI, OPUTHHAJIBHOCTH, TIPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MTOBEACHHE B PA3IMYHBIX CHTYAIHSIX, POSBISITH TBOPYECTBO M BOOOPaKEHHUE,
OBITh MHUIIMATHBHBIM.

OBgJj1aieHNe YHUBEPCAJbHBIMH PETrYJIATHBHBIMH AeHCTBUSIMU:

1) camoopranu3zanmus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUTS BBISIBICHHS IIPOOJIEM U NX PEIICHHS B )KU3HEHHBIX M yYEOHBIX CUTYalHAX;

BBIOMpATh Ha OCHOBE OMOJOIMYECKMX 3HAHMI 1IeJIeBble U CMBICIOBBIE YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYNKax IO
OTHOIICHHIO K KUBOH IIPHUPOJIE, CBOEMY 3/I0POBBIO M 37J0POBBIO OKPYIKAIOIINX;

CaMOCTOSATENIbHO OCYILIECTBIISITh II03HABATEIBHYIO JIESTENBHOCTh, BBISBISATH IPOOJEMBI, CTAaBUTh U (OpMyIHpoOBaTh
COOCTBEHHBIE 3a/1a4i B 00pa30BaTeIbHOM JCSTEIbHOCTH U JKU3HEHHBIX CUTYAIIUSX;

CaMOCTOSATENILHO COCTABJISITh IUIAH PELICHHs MPOOJIEMbl C YYETOM HMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpelnoYTEeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacumpsATh paMKH y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

JieTlaTh OCO3HaHHBIN BHIOODP, apryMEHTHPOBATh €TI0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLICHNBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh ()OPMHUPOBAHUIO M MPOSIBICHUIO MIMPOKON 3PYAULMU B Pa3HBIX 00JACTSIX 3HAHUI, MOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTENBHBIN U KYJIBTYPHBII YPOBEHb.



2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsIM, BHOCHTh KOPPEKTHUBHI B JICATEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIETAM;

BJIaJIeTh HABBIKAMU MO3HABATENBHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBHH M MBICIUTEIBHBIX MPOLIECCOB, X
Pe3yIIbTaToOB U OCHOBAHUH, HCIIOIb30BaTh NMPUEMBI peIIEKCHH ISl OLICHKU CUTYallMH, BBIOOpa BEPHOTO PELICHHS;

YMETh OLIEHUBATh PUCKU M CBOCBPEMEHHO IIPUHIMATh PEIICHHS TI0 HX CHIKEHHUIO;

NPUHAMATh MOTUBBI M pTYMEHTBI APYTHX IIPH aHAIN3€ PE3YIbTaTOB JACATEILHOCTH;

3) npuHsATHE ce0s1 U APYIHX:

NPUHAMATH ce0sl, TOHUMast CBOU HEAOCTaTKH M JOCTOMHCTBA;

IPUHAMATh MOTUBBI M pTYMEHTBI JPYTHX IIPH aHAIN3€ PE3YNIbTaTOB JACATEILHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTHX Ha OIIUOKY;

pa3BUBAThH CIOCOOHOCTH MOHUMATH MUP C MO3UIMHU IPYTOr0 YeIOBEKa.

NPEJMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3ynbTaThl ocBoeHHs nporpammbl COO 1o Ouosnornu Ha 0a30BOM YPOBHE BKIIIOYAIOT CHEHM(UUECKHE IS
yueOHOro mpenmera «bHONOrus» HaydHbIE 3HAHMSA, YMEHHUS M CIIOCOOBI JEHCTBHH IO OCBOCHMIO, MHTEPIPETAlHU |
npeoOpa30BaHMIO 3HAHUH, BUABI JESITEILHOCTH IO TIOJIyYSHUIO HOBOT'O 3HAHUS U PUMEHEHHUIO 3HAHUH B Pa3IMYHBIX Y4€OHBIX
CUTYaIUsX, a TAK)KE B pealibHbIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX ¢ OWonorueid. B mporpamme npeaMeTHble pe3ysbTaThl
MPE/ICTaBJICHBI 110 TOAaM OOyUYCHUSI.

[IpenmeTHBIE pe3yabpTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce KOIKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE W POJIM OMOJIOTHH B CHCTEME HayYHOTO 3HAaHUs €CTECTBEHHBIX HayK, B (hopMHpOBaHUN
COBPEMCHHOH €CTECTBEHHO-HAyYHOM KapTHHBI MHpa M HAayYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHHCKUX M 3apyOeKHBIX
y4EHBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATIBHOW TPaMOTHOCTH YeJIOBEKa [UIS PEIICHNUS KU3HEHHbIX 3a/1a4;

yYMEHHE PacKphIBaTh COJIEp)KaHWE OMOJOTMYECKUX TEPMHMHOB M IMOHSITHUM: )KM3Hb, KIIETKA, OpraHu3M, MeTtadonu3M (oOMeH
BEIIECTB W TpPEeBpallleHHEe »HEPruHM), TIoMeocTa3 (caMOperyjsalus), YpPOBHEBas OpraHM3allUsl IKHUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHNE (PENPOIYKIIHS), HACIECICTBEHHOCTh, N3MEHYMBOCTh, POCT M PA3BHUTHE;

yMEHHEe M3JIarath OMOJIOTHYECKHE TeOpUH (KJIETOYHAs, XpOMOCOMHAs, MYyTallMOHHAs, LEHTpajbHas J0TMa MOJEKYJSPHON
6uosorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u y4eHus (0 LEHTpaX MHOrooOpa3usi U NPOUCXOXKICHUS
KyIbTypHBIX pactennii H. 1. BaBnoBa), onpenemnsite rpaHuIbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIaJeTh METOJAMH HAyYHOTO IO3HAHWS B OWOJOTWH: HAOJIOACHWE W ONMCAHME JKUBBIX CHCTEM, IPOLECCOB H
SBJICHUH, OpPTaHU3aIMsI M NPOBEJCHHE OMOJIOTHYECKOTO 3KCIEPHMEHTA, BBIABWKCHHE T'HIIOTE3bI, BBIIBICHHE 3aBHCHUMOCTH
MEXy HCCIEeIyeMBIMU BEIMYUHAMH, OOBSICHEHHE MOTYYEHHBIX PE3yNbTaTOB, HCIOIb30BAHHBIX HAYYHBIX NMOHATHH, TEOPUI 1
3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YIIbTaTOB;

YMEHHE BBIJCNIATH CYIIECTBEHHBIC IPU3HAKN BUPYCOB, KJIETOK IPOKAPHUOT U 3YKapHOT, OJHOKIETOUHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, 0COOEHHOCTH IPOILIECCOB: OOMEHA BEUIECTB M NMPEBPAIEHIS YHEPTUH B KJIETKe, (OTOCHHTE3A, IITACTHUYECKOTO U
9HEPreTHYecKoro OoOMeHa, XEeMOCHHTE3a, MHTO3a, Mei03a, OIIOAOTBOPEHUS, Pa3MHOXEHUS, WHIMBHIYAJIbHOTO Pa3BHTHS
opraHu3Ma (OHTOTEHE3);

YMEHHE TPHUMEHSATh MOJY4YCHHBIE 3HAHMUA M OOBSICHEHHS OHOJIOTMYECKHX TIIPOIECCOB M SIBICHUH, AT MPUHATHSL
NPaKTHYECKNX PEIICHN B ITOBCEIHEBHOM JKM3HM C II€TbI0 OOecredeHust 0e30IacHOCTH CBOETrO 37I0pPOBbS M 3I0POBbBA
OKpYXaIOMMX JIfo/iel, COONIOAEHUsT HOPM TIPAMOTHOTO IIOBEJICHHS B OKpY’Kalolled MpHUpORHON cpene, TOHWMaHue
HEOOXOIUMOCTH WCIIONB30BAaHUS JOCTIDKEHHMH COBPEMEHHOW OMOJNIOTMHM ¥ OHOTEXHOJOTMH [  PalMOHAJIBHOTO
MPHUPOAOIOIF30BAHUS;

yYMEHHE pelIaTh 3JIeMEHTapHbIe TeHETHUECKHE 33/1a4i Ha MOHO- M JTUTHOPUAHOE CKPEIINBaHNE, CLETNICHHOE HACIeA0BaHue,
COCTaBIIATh CXEMBI MOHOTHOPHUIHOTO CKPEIMBAHU I IpecKa3aHns HacleI0BaHNs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITOTHATH Ta0OpaTOPHBIE M MPAKTHIECKHE PabOThI, COOMIOIATh MPaBwiIa IPH paboTe ¢ yueOHBIM U Ja00paTOPHBIM
000pyI0BaHUEM;

yMEHHE KPHUTHUYECKH OLIEHMBAaTh M WHTEPIPETHPOBaTh WH(OpMANMIO OHOIOTHUECKOTO CO/AEPXAHUS, BKIIOYAIOUIYIO
TICEBIOHAYYHBIC 3HAHMS M3 PAa3IMYHBIX HNCTOYHHUKOB (CpeicTBa MAaccCOBOM MH(OPMAINH, HAYIHO-TIOMYIIIPHBIE MaTepHAaIIbI),
STHYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICI0BAHUH B OMOJIOTHH, MEULIMHE, OMOTEXHOJIOTHH;

yMEHHE cO03/1aBaTh COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOLIeHUs, 0000mas Ouosorudeckyro HHGOPMALHUIO W3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIONIF30BAaTh MOHATUIHEIN anmapaT OHOIoTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

HOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

KoanuecTBo yacoB

DyeKTpoHHBbIE HUPPOBBIE

Ne Hdara
Tema Ypoka KoﬂTpo.m,H],]e HpaKTI/I‘IECKHe 05pa30BaTEJ1bele
n/n Bcero U3yYeHUs
padoThI padoThI pecypcbl
bu6nmoreka IJOK
1 Buosorust B cucreMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Meroapl no3HaHus kUBOH npupoasl. [IpakTuueckas
2 pa60T§ Nel «HCHOJ‘IBSOBaHI/II; I?aSIJlmqml,jlx METOJIOB TTPH 1 0.5 bubamorexa LIOK
https://m.eds00.ru/863e6122
M3YYCHUU OMOJIOTUYECKUX 0OBEKTOBY
3 Buonormueckue cucTeMsl, MPONECCH U MX U3yUeHHUE 1 bubamorexa LIOK
’ https://m.edsoo.ru/863e6564

4 Xumuueckuil coctaB KiIeTkd. Boga u MuHepanbHble 1 Bu6nuoreka IJOK
COJH https://m.eds00.ru/863e674e

5 Benxu. CocraB u ctpoeHue 6eIKoB 1 bubamorera LIOK

https://m.eds00.ru/863e6b72
depMeHTH — OMOJIOTUYECKHE KaTalu3aTopPbI.

6 JlaGoparopnas padora Ne 1 «3yuenune 1 05 Bbubnuorexa LIOK
KaTaJMTUYECKO aKTUBHOCTH (pepMEHTOB (Ha mpuMepe ' https://m.eds00.ru/863e6b72
aMUITIa3bl MK KaTalla3bl)»

Bu6nmoreka IJOK
! YrneBomEL JIHIH e ! https://m.eds00.ru/863e6870
Bu6nmoreka IJOK

8 Hyinentiossie kncnorst. AT® 1 https://m.eds00.ru/863e6d5c

9 Hcropust u MeToas! n3ydeHus kineTku. Knetounas 1 Bubmoreka [JOK
TEopHs https://m.eds00.ru/863e6e88

10 KieTka xak 11ey1ocTHasI )KMBast CHCTEMA 1

11 CtpoeHue 3yKapuOTHUECKOH KieTKu. JlabopaTtopHast 1 0.5 Bubmuorexa LHOK
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pabota Ne 2 «M3yueHne cTpoeHHs KJIETOK pacTeHU,
KUBOTHBIX, TPUOOB 1 OaKTepHid IO MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIpENIapaTax U UX OIUCAHUE)

https://m.edso0o.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6nmoreka IJOK
12 00 0
MCH BEHLECTE LTI METAROIIEM https://m.eds00.ru/863e766¢
bubmuoreka LIOK
13 dorociiTes. XemocHies https://m.edso0o.ru/863e7c98
1 SHeDreTHIeCK L 0BMe Bu6nmoreka IJOK
HEPreTHYCCKUI 0OMEH
P https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKH. JleneHne KiIeTKku. MuTo3.

15 JlaGoparopHas pabora Ne 3 «HaGnroneHue Mutosa B 05 bubnuoreka [IOK
KJIETKaX KOHYHKA KOPEIITKa JTyKa Ha TOTOBBIX ' https://m.edso00.ru/863e7dc4
MHUKpOTIpenapaTax»

bubmuoreka LIOK
16 b 0 .P
nocuHTe3 Oenka. Peakius MaTpUIHOro CUHTE32 https://m.eds00.ru/8636796e
bubmuoreka IIOK
17 T —
pancaALIT — OuocuATes Geka https://m.edso0o.ru/863e796e
18 Hexknerounsie ¢o KU3 C bubmorexa LIOK
TOYHBI MBI KU3HH — BHPYCEI
1 p by https://m.eds00.ru/863e7540
bubmuoreka IIOK
19 DopMbI pa3MHOKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
Bu6nmoreka IJOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OOpa3oBaHuUe U Pa3BUTHE MOJOBBIX KIETOK.

21 OmonoTBopenue. JlabopatopHast padora Ne 4 05 bubnmorexa [JOK
«M3ydenue CTpPOCHHUS MOJIOBBIX KIIETOK Ha TOTOBBIX ' https://m.eds00.ru/863e81b6
MHUKpPOIIpenapaTax»

b K

22 WNnauBunyansHOe pa3BUTHE OPraHU3MOB nommorexa LO

https://m.eds00.ru/863e8436
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23 I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH H 1 Bubnmuorexa LIOK
W3MEHUYHBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEIOBAHNUS PU3HAKOB. 1 Bubnmuorexa LHOK
MOHOTHOPHIHOE CKPETUBAHNE https://m.edso0.ru/863e8878
JurnbpraHoe ckpenmBaHye. 3aKOH HE3aBUCUMOTO bubmmoreka [JOK

25 1
HacJIeJ0BaHUS MIPU3HAKOB https://m.edso0o.ru/863e89a4
CuennieHHOE HaclenoBaHue Mpu3HakoB. JlaboparopHas

26 pabota Ne 5 «M3ydyenne pe3yinpbTaToOB MOHOTHOPHUIHOTO 1 05 bubmmorexa [IOK
U TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHIBI HA https://m.eds00.ru/863e8c60
TOTOBBIX MHKPOITpETapaTax»

27 I'eneruka nona. HacienoBanue npu3HaKoB, 1 bubmuoreka IIOK
CILICTUICHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacaencTBeHHAs: H3MEHYUBOCTb.

JlaGoparopHas pabora Ne 6. 3yueHue bubnuoreka [IOK

28 . 1 0.5
MOAM(UKAIMOHHOH H3MEHYNBOCTH, TOCTPOCHHE https://m.edso00.ru/863e8efe
BapHAIHOHHOTO Ps/ia U BAPUAIMOHHON KPUBOI»

Hacnencteennas u3meHunBocTh. JJabopatopHas pabora
29 Ne 7. «I/[XHanm MYyTaIui y Ap030¢QUIIbI Il){a r(r))TOBIj)x 1 0.5 bubamoreica LIOK
https://m.edso0o.ru/863e8efe
MUKpOTpenaparax»

30 I'eneTtnka yenoseka 1 Bubmorexa LIOK

https://m.eds00.ru/863e8d78

31 Pezepsuslii ypok. O0001eHe 1o Teme 1
«HacnencTBeHHOCTh M I3MEHYMBOCTH OPTaHU3MOBY

32 Cenexnus kKak Hayka U Ipolecc 1 Bubmorexa LIOK

https://m.eds00.ru/863e9214

33 Metoapl U JOCTUKEHUS CENIEKIIUN PACTEHUN U 1 Bu6nmoreka IJOK
’KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHomorus Kak oTpacibs IponU3BOACTBA 1 Bubmorexa LIOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* buosorus, 11 knacc/ I[Tonomapésa M.H., Kopuunosa O.A., Jlomununa T.E. u apyrue; noa
penakuueit [Tonomapéroit 1.H., OOmiecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO
Nznarenbckuit nentp «BEHTAHA-T'PA®y; AkninonepHoe o61mectBo «l3marenscTBo

«IIpocsemienne»
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Meroaundeckoe rnmocodwue.- M., Benrana - I'pad, 2019;
2. Ilonomapesa 1.H., Kopauiiosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Meroaunueckoe nmocodue.- M., Benrana - I'pad, 2019.
3. Ilonomapea W.H. buonorus. 10 knacc. Pabouas terpans. — M.; «Benrtana-I'pady.
4. ITonomapesa U.H. buonorus. 11 knacc. Pabouas rerpans. — M.; «Benrana-I'pad».
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. «Enunas xomtekuus [{udppossix O6pazoBatensHbix Pecypcosy (http://school-
collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - DnexTpoHHbIii yueOHUK «BUOTOTHSY.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok

. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

3

4

5

6. http://evolution2.narod.ru/index.htm - sBomrorus

7. http://nrc.edu.ru/est/r4/ - Guonornueckas KapTuHa MHpa
8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka



