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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo 6uonoruu s 10 kmacca 6a30BOro ypoBHSI COCTaBIIeHA HA OCHOBE:

- ®enepanpHON 00pa30BaTEIBHON MPOrPaMMEBI CpeiHEro ootero oopazosanus ot 18.05.2023 Ne 371;

- denepanbHOro TOCYIAPCTBEHHOT0 00pa30BaTENBHOTO CTaHAapTa cpeqHero odmero oopazosanus (yTB. IpHKazoM MuHKCTEpCTBA 00pa3oBanus U Hayku PO ot 17 mas
2012 r. N 413) ¢ m3meHenusimu Ha 12 aBrycra 2022 1.5

- [Ipuka3 Munnpocsemnieaust Poccun ot 09.10.2024 r.Ne704 «O BHeceHWH M3MEHEHHUH B HEKOTOpbIe MpHKa3bkl MuUHUCTEpCcTBa npocBemenus Poccuiickoit @eneparum,
Kacaomuecs (QenepalbHbIX 00pa30BaTEIBHBIXIIPOrPAMM HAYaJLHOIO OOIIEro 00pa3oBaHMs, OCHOBHOIO O0IIEro oOpa3oBaHHWS M CPEOHEro OO0Iero oOpa3oBaHUS
(3aperucrpupoBannoro B Munrocre Poccun 11.02.2025 roga Ne81220);

- OcHOBHO# 00111€00pa30BaTENBHON IpOrpamMmbl cpenHero oodiiero oopasosanus MAOY UYepeuiesckoit COILL;

- Yuebnoro mmana MAOY Yepeumesckoit COILL, yrBepkaenHoro npukasom aupekropa Kumskood H.A. ot 29.08.2025 roga Ne 142 -OJ] u cormacoBaHHOTO
29.08.2025 rona Ha 3acenanuu Ymnpasisroniero coeta MAOY Uepsummesckoit COLL mpotokon Nel2;

- [Iporpammer Bociutannsa MAQOY Yepsumesckoit COLLL.

[Tpu pa3paboTke mporpamMmbl 10 OWMOJIOTMU TEOPETUYECKYI0 OCHOBY JJISl ONPEACICHUS] TOAXO0J0B K (OPMUPOBAHHIO COJEpIKaHUsl ydeOHOro mpeamera «buosorns
coctaBwin: KoHIentyanbHele nonokenns @I'OC COO o B3anMOOOYCIIOBIEHHOCTH IieNiel, ColepKaHus, pe3yiIbTaToB OOy4YeHHsS W TpeOOBaHUH K YPOBHIO IOATOTOBKH
BBITTYCKHUKOB, TIOJIOKEHNS 00 OOIMIMX MEeJsAX W MPUHIUIAX, XapaKTepH3yIOIINX COBPEMEHHOE COCTOSHNE CUCTEMBI cpeHero odmiero odopasosanus B Poccuiickoit deneparny, a
TaKXKe TOJIOKEHHsI o criennduke OMoNornyu, e€ 3Ha4YeHUH B MO3HAHUH JKUBOW TPHPOJIBI U 00ECIIEYeHNUHN CYyIIeCTBOBAaHUS 4yeioBedeckoro ooOmectBa. CorinacHo Ha3BaHHBIM
TIOJIOYKEHHSIM, OTIPE/IETICHBI OCHOBHBIE (DYHKIIMH MTPOTPaMMBbI TIO OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma mo Owonormu naéT MpEACTaBJIICHHE O IENsIX, 00 OOIIeH CTpaTeruu OOydYEHUS, BOCIHTAHHS W PAa3BUTHSA OOYJAIOMIUXCS CPEACTBAMH YUeOHOTO IpeaMeTa
«buonorusay, onpenenser o0s3aTeNbHOE IPEIMETHOE COACPKAHHE, €r0 CTPYKTYPY, paclpeieNeHue 1Mo pa3ienaM u TeMaM, PEKOMEHIYeMYIO IO CIe0BaTeNbHOCTh N3YIeHUs
y4e0HOro MaTepraia ¢ y4TOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JJOTHKH 00pa30BaTEIbHOTO MTPOIIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yJarommxcs.

B mporpamme mo 6nonoruu Taxke YYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM M TIPEAMETHBIM PE3ylbTaTaM O0O0y4eHUs B ()OPMHPOBAHUN
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JAEATEIBHOCTH/YI€OHBIX IEHCTBHII 00YyUJaAIOIIXCS TI0O OCBOSHHIO COJIEpKaHMs OMOJIOrMUECKOr0o 00pa3oBaHMsl.

B mporpamme no 6nonoruun (10—11 xmacchl, 6a30BbIi ypPOBEHB) peain30BaH MPUHITUIT IPEEMCTBEHHOCTH B U3y4eHHH OWOJIOTHH, Oiarogaps 4eMy B HEW MpoCcMaTpUBaETCS
HaIlpaBlIEHHOCTh HAa pa3BUTHE 3HAHWH, CBS3aHHBIX C (HOPMHUPOBAHWEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMs, IEHHOCTHBIX OpPHEHTAWN JIMYHOCTH, HKOJIOTHYECKOTO
MBIIUIEHHUS, TPEACTABICHUN O 3I0POBOM 00pa3e KU3HM U OepeXHBIM OTHOIIEHHEM K OKpY)Karomel mpupoaHoii cpene. [loaTomy Hapsay ¢ n3ydeHueM oO0meOnomIornIecKux
TEOpHii, a TaKKe 3HAHWIA O CTPOCHUH JKUBBIX CHCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX MPOIECCOB B MPOTrPaMMe 110 OHOJIOTHH Y/IEIeHO BHUMaHWE
WCIIOJb30BAHMIO TIONYYEHHBIX 3HAHWHM B TOBCEIHEBHOM JKM3HM JUIS PEUICHUS MPHUKIATHBIX 3a/1a4d, B TOM 4YHCIe: MPOQUIAKTHKY HACIEICTBEHHBIX 3a00JIeBaHMII YeloBeKa,
MEINKO-TeHETHIECKOTO KOHCYIBTUPOBAHUS, 0OOCHOBAHUS DKOJIOTHUYECKH IIeI1eCO00Pa3HOr0 TIOBEACHUS B OKPYKAOIIEH MPUPOITHON Cpe/ie, aHATM3a BIUS HUSI XO3I1CTBEHHON
NeSITETTHHOCTH YelTOBeKa Ha COCTOSHHUE MPHUPOIHBIX M MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHWE BHUMAHHS K MPUKIIAJHONW HANpaBICHHOCTH y4deOHoro mpeamera «buomorns»
MPOAMKTOBAHO HEOOXOIMMOCTHIO OOECTICUEHHS YCIOBUH Ul pEIIeHUs OJHOM W3 aKTYalIbHBIX 3a7ad IIKOJIHHOTO OMOJIOTHYECKOro 0Opa3oBaHUS, KOTOpas IMpearoiiaraer
(hopMupoBaHUE y 00YJAIOIIUXCS CITIOCOOHOCTH aIalTHPOBATHCS K M3MEHEHHSIM THHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOT0 MUPA.

buonorus Ha ypoBHe cpefHero o0Iiero oopazoBaHus 3aHUMaeT BaxxHoe MecTo. OHa obecrieunBaeT (HOPMUPOBAHUE Y O0YUAIOMIUXCS MPEICTABICHUN O HAyYHOW KapTHHE
MHUpa, pacuIupseT U 0000IIaeT 3HaHU O KUBOW MPHUPOJE, e€ OTIMYUTENbHBIX MMPH3HAKAX — YPOBHEBOW OpPTaHW3AIlMU M DBOJIOIUH, CO3/AET YCIOBUS JIJIS: TIO3HAHMS 3aKOHOB
YKUBOW MPUPOJIBI, GOPMHUPOBaHHS (PYHKIIMOHAIEHOW TPAMOTHOCTH, HaBBIKOB 3JIOPOBOTO M 0€30I1aCHOr0 00pasa JKMU3HU, HKOJIOTMYECKOr0 MBIIUICHHUS , IEHHOCTHOTO OTHOIICHUS
K JKUBOU MTPUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHne OWONOTHS WMEET TaKKe Ui PElIeHHs BOCHHUTATENBHBIX W Pa3BUBAMOIIUX 3aJa4 CPEIHEro oOIiero oOpa3oBaHMs, COIUATH3AMUU OOYYarOIINXCS.
Wzyyenne Ouonornm obecrneunBaeT yciaoBus sl (OPMHUPOBAHUS MHTEUICKTYaJbHBIX, KOMMYHHMKALMOHHBIX M WH(OPMALMOHHBIX HABBIKOB, JCTETHUECKOH KYJBTYpBI,
CIOCOOCTBYET MHTErpaliii OMOIOrMYECKUX 3HAHUN C IPEACTaBICHUSIMU U3 IPYTUX y4eOHBIX MIPEIMETOB, B YACTHOCTH, (DU3MKH, XUMUU U reorpadun. HazBaHHbIE IONTOKEHHS O



MpeAHa3HayeHUun y4eOHOro npeaMera «bHomorusy cocTaBUiIM OCHOBY JUIS ONMPEAETICHHUS MOIXOA0B K OTOOPY M CTPYKTYPHUPOBAHUIO €r0 COJEPKAaHMS, MPEACTABICHHOTO B
MporpaMme 1o OHOJIOTHH.

Ot6op conepkanust yuebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C MO3MLUUH KyIbTypoCOOOPa3HOTO IMOAXOAA, B COOTBETCTBUU C KOTOPBIM
oOydaromyecs: TOJDKHbI OCBOMTH 3HAHHSI M yMEHUs, 3HAUYUMbIe Uil (POPMHUPOBAHMS OOIICH KyIbTypbl, ONpPEACNIONINe aAcKBaTHOE TOBEICHHE YEIOBEKa B OKPYKaIOLICH
MPUPOAHON Cpesie, BOCTpeOOBaHHBIC B MOBCEAHECBHOM JKM3HM M MPAKTHUECKOH nesTenbHocTH. Oco0oe MeCTO B ATOW cHUCTeMe 3HAHUH 3aHUMArOT 3JIEMEHTHI COJIepKaHMs,
KOTOpBIC CJIYyXKaT OCHOBOW Jisi (POPMHPOBAHMS TPEJCTABICHHH O COBPEMEHHOM €CTECTBCHHO-HAyYHONH KapTUHE MHpa W IIEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3alMU OUOJIOrMYECKOTr0 00pa30BaHusL.

CTpyKTypupoOBaHHE COAEpKaHHsI y4eOHOro marepuania B MPOrpaMMe MO OHOJOTHH OCYIIECTBICHO C YYETOM NPUOPHTETHOr'O 3HAYEHHS 3HAHUM 00 OTIMYUTENbHBIX
0COOEHHOCTSIX KHMBOH MPHUPOJBI, O €€ YPOBHEBOM OpTaHU3AIlMK M SBOJIONHMU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro mnpeamMera «bHonorus» BbIAEICHBI CIEAyIONIre
coJiepxKaTerbHble TMHUN: «bronorus kak Hayka. MeTo/ibl HaydyHOro NMo3HaHus», «KieTka kak Ornomorndeckas cucremay», «OpranusM Kak Ononorudeckas cucremay, «Crucrema
W MHOT000pa3ue OpraHuueckoro Mupay, « IBOJIOLUS JKUBOW MPUPOJIBD), «IKOCHCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Lens n3ydenus: yueOHoro npeamera «buonorus» Ha 06a30BOM YpOBHE — OBJaJieHHE OOYUYAIOMIMMUCS 3HAHMSMH O CTPYKTYPHO-(YHKIMOHAJILHONW OpraHM3alliyl JKHBBIX
CUCTEM pa3HOIro paHra u HpI/IO6peTeHI/Ie YMeHI/Iﬁ HCIIOJIB30BATh 3TU 3HAHHUA JIA I'PAMOTHBIX )Z[eI‘/'ICTBI/II\/‘I B OTHOIIEHUH OOBEKTOB KUBOU IpUupoabl U PEHICHUA PAa3JIMYHbIX
YKU3HEHHBIX MPOOIIEM.

JlocTmkenue nenu u3ydeHns yaeoHoro npeamera «bronorns» Ha 6a30BOM ypoBHE 00eCTIEUUBAETCS PEIIEHNEM CIEIYIOMNX 3aad:

OCBOCHHEC O6yanOHII/IMI/IC$I CHUCTEMBI 3HAHHU O OHMOJOTMYECKUX TCOPUAX, YUYCHHAX, 3aKOHaX, 3aKOHOMCPHOCTAX, THUIIOTE3aX, IIpaBUJIaX, CIIyXXallnux OCHOBOM JJIISL
(hopMHUpOBaHUS TIPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHPA, O METOJIaX HAYYHOrO MTO3HAHUS, CTPOCHUH, MHOTO0OpAa3HH U OCOOCHHOCTSX JKMBBIX CHCTEM Pa3HOTO
YPOBHs OpraHuMsanuu, BhIAAOMIUXCA OTKPBITUAX U COBPEMEHHBIX UCCIICA0OBAHUAX B 61/IOJ'IOFI/II/I;

q)OpMHpOBaHI/Ie y o6y11a}0u11/1xc;1 TMMO3HABATCIIbHBIX, UHTCIINICKTYAJIbHBIX U TBOPYCCKUX CIocoOHOCTEN B Ipoueccce aHain3a JaHHBIX O NIYTAX Pa3sBUTHA B OonoJiornu HaY4YHBIX
B3IVIAJIOB, UIEH U NOJIXOJ0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHHU3aluu;

CTaHOBIICHHE y OOYyYarommxcsi oOmIed KyJIbTYpbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHSITH M OLCHUBATH SIBICHUS OKPYKAIOIIETO MHpa KHUBOU
MIPUPOJIBI HA OCHOBAHWY 3HAHUH W OTIBITA, TOJYYCHHBIX MTPHU U3YUYEHUHU OHMOJIOTHH;

dbopMupoBaHHEe Y O0O0YdYAIONIMXCS YMEHHH WIUTFOCTPHPOBATH 3HAYCHHE OWOJIOTMYECKUX 3HAHWUM B TIPAKTUYCCKOW JICATENLHOCTH YEIOBEKa, PAa3BHTHH COBPEMEHHBIX
METUITMHCKIX TEXHOJIIOTHH M arpoOHOTEXHOIOTH;

BOCTIMTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEIOBEKOM XHUBOW MPHUPOJBI, HEOOXOAMMOCTH OEpPEeKHOTO OTHOIIEHHUS K HEeH, COOMIOACHUS dTUYECKUX HOPM IIpH
MIPOBEZICHNN OMOJIOTUYECKUX UCCIIETOBAHNI;

OCO3HAHUE IEHHOCTH OMOIOTHYECKUX 3HAHUH TSI TOBBIIIIEHUST YPOBHSI SKOJIOTHYECKON KyIbTYPHI, A1 ((OPMUPOBAHHS HAYIHOTO MUPOBO33PEHHUS;

MpUMeHeHne TPUOOPETEHHBIX 3HAHUN W YMEHHWH B TTOBCEIHEBHOW JKM3HU IS OLEHKH ITOCIEICTBUN CBOEH [EesATeNbHOCTH MO OTHOIIEHHIO K OKpYXalomeh cpene,
COOCTBEHHOMY 3/T0OPOBBIO, 00OCHOBAaHNWE M COOIOIEHNE Mep MPO(PHIAKTUKA 3a00JIeBaHHH.

B cucreme cpennero odmiero oopazoBanus «buosorus», n3ydaemasi Ha 06a30BOM YpOBHE, SBIISIETCS 00s3aTENbHBIM YI€OHBIM MIPEIMETOM, BXOJSIINM B COCTaB MPEIMETHON
obmactu «EcTecTBeHHOHAaYYHBIE TIPEIMETH.



I[eﬂTeJILHOCTb yYuurtelisa ¢ y4eTOM NnporpaMmMmbl BOCITUTAHUSA

FpaH(HaHCKOG BOCIIUTAaHUC

(OpMUPOBATh POCCHUCKYIO TPaKIaHCKYIO WICHTHYHOCTb, MPUHAICKHOCTh K OOIIHOCTH rpakaaH Poccuiickoit denepaiyu, K Hapomy
Poccun kak MCTOYHUKY BIacTH B POCCHIICKOM rocyaapcTBe U CyOBEKTY THICSUCIETHEH POCCUIICKON rOCYIapCTBEHHOCTH, H3YUCHUE U YBAXKCHH €
pas, cBOOOJ M 00s13aHHOCTEN rpakaanuHa Poccuy;

ITatpuornueckoe
BOCITUTAaHUC

BOCIIUTHIBATH JIIOOOBb K POTHOMY Kpato, PoamHe, cBoeMy Hapofy, YBaK€HHE K IpYrUM HapoaaM Poccuu; mcropuyeckoe MpOcBelIcHUE,
(dhopMHpOBaHNE POCCUICKOTO HAIIMOHAIFHOI'O HCTOPHYECKOTO CO3HAHUSI, POCCHICKON KYJIBTYPHOH WASHTHYHOCTH;

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHUE

BOCIIUTHIBATh Ha OCHOBE JYXOBHO-HPaBCTBEHHOH KyJIbTYpbl HaponoB Poccuu, TpaJuIMOHHBIX penuruil HaponoB Poccuu, GopmupoBanue
TPaJUIMOHHBIX POCCHHUCKUX CEMEWHBIX IICHHOCTEH; BOCIUTAHWE YECTHOCTH, IOOpPOTBHI, MHWIJIOCEPHs, COIEPEKHBAHUS, CIPABEIIMBOCTH,
KOJUICKTHBU3MA, JIPY>KENO0UsI U B3aMMOIIOMOIIH, YBKEHUS K CTAPIIMM, K IAMSITH TPEIKOB, HX BePE M KYJIbTYPHBIM TPaIHIIUsIM;

DcTeTnYecKoe BOCIIUTAHUE

(hbopMUPOBATh 3CTETHUYECKYIO KYJIBTYPY Ha OCHOBE POCCHUHCKUX TPAIUIIMOHHBIX TYXOBHBIX I[EHHOCTEH, MPUOOINATH K JIydIIMM 0Opa3iam
OTEUYECTBEHHOI'0 1 MUPOBOT'0 UCKYCCTBA;

dusnueckoe BoCIIUTaHUE

(hopMUpPOBaTH KYJIBTYPY 3I0POBOI0 00pasa >KM3HH M IMOI[MOHAJIBHOIO OJIAronojiyyusi — pa3BUBaTh (PU3MUECKUE CIIOCOOHOCTU C y4ETOM
BO3MOYKHOCTEH M COCTOSTHUSI 37I0POBbS, HABBIKOB 0€30M1aCHOT'0 IOBEJICHHSI B MPUPOIHON 1 COIMAIBHOM Cpefie, Ype3BhIYAHBIX CUTYAIIUSX;

TpynoBoe BOCIIUTaHHE

BOCTIMTHIBATh YBAXKEHHE K TPYHAY, TPYIAIMIMMCS, pe3yjbTaTaM Tpyaa (CBOEro M IPYTHX JIIOJIEH), OpMEHTANHs Ha TPYJAOBYIO IESTEIhHOCTS,
MOJy4YeHHe MPoPecCHy, JUYHOCTHOE CaMOBBIPAKCHUE B TPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyJ€ B POCCHHCKOM OOIEcTBE, Ha
JIOCTHIKEHHU € BBLIAIONIUXCSI PE3YJIbTATOB B PO ECCHOHANBHON eI TEIhHOCTH;

DKOI0rn4ecKoe
BOCIIUTAHUE

(hopMHpPOBATH IKOJOTHIECKYIO KYJIBTYPY, OTBETCTBEHHOE, OCpEKHOE OTHOIICHHWE K MPHUPOJE, OKPYKAIOIIEH Cpele Ha OCHOBE POCCHUCKHX
TPaAUIMOHHBIX TyXOBHBIX IIEHHOCTEH, HABBIKOB OXPAaHBI, 3AIIUTHI, BOCCTAHOBJICHHSI IIPUPOJIBI, OKPYKAIOIIECH CPEIIBI;

Bocnmuranne neHHocTen
HayIHOT'O TTO3HAHUS

BOCTIMTHIBATEH CTPEMIICHHE K TTO3HAHUIO ce0sl U IPYTUX JIOAEH, IPUPOBI U 00IIeCcTBa, K MONMYIEHUIO 3HAHUN, KaYeCTBEHHOT0 00pa30BaHUs C
y4ETOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH.

COJEPKAHUE OBYYEHUSA

Tema 1. BuoJiorusi kak Hayka.
Buonorust kak Hayka. CBs3p OHONOIMH C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYTHMHU €CTECTBEHHBIMH Haykamu, (uiocoduei, dTHKOH, SCTETHKON W mpaBoM. PoJb
6uonornu B hOpMUPOBAHUH COBPEMEHHOIN HAYYHOH KapTHHBI Mupa. CrcTreMa OHOJIOrMYeCKUX HayK.
MeTtonbl TO3HAHUS YKUBOU MTPUPOAB! (HAOFOACHHE, SKCIICPUMEHT, OIMCaHe, H3MEpeHne, KiacCu(pUKaIys, MOASITHPOBaHUE, CTaTHCTHIeCKas 00paboTKa JaHHBIX ).

JdemoncTpanun:

IToptpersi: Y. Hapsun, I'. Mennens, H. K. Konsuos, [x. Yorcon u @. Kpuk.

Tabmuet 1 cxembl: «MeToIbI TO3HAHUS JKUBOU TTPHPOIBD.

JlaGopaTopHble H MpaKTHYeCKHEe PadOTHI:

[IpaxTudaeckas padoraNe 1. «/cmonp30BaHre pa3TUYHBIX METOAOB MPH U3YYEHUU OUOIOTHIECKAX 00BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U X OPraHU3al U,

Kussle cuctemsbl (0MOCHCTEMBI) Kak MpeaMeT u3ydeHus: ononoruu. OTan4ue )KUBBIX CUCTEM OT HEOPraHUUECKOH MPUPOIBL.

CpoiictBa OmocucTeM W HMX pa3HoOOpa3ue. YPOBHM OpraHM3aluM OMOCHCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIM, TKaHEBBIH, OPraHU3MEHHBIN, IMOIMYJISHOHHO-BUIOBOH,
9KOCHCTEMHBIN (OMOreoneHOTHIECK I ), OMOC(hepHBIi.

JdemoncTpanmnm:

Tabauupl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HW», «Y POBHH OPraHU3aLMU >KUBOUH PUPOIBD).

Ob6opynoBanue: Mmoxens Mmonekyisl JJHK.

Tema 3. Xumnuecknii coOCTaB M CTPOCHHUE KJIECTKH.

XHUMHUYECKHH COCTaB KIETKH. XUMUYECKUE DJIEMEHTHI: MaKpOJIEMEHTHI, MUKPO3JIEMEHTHI. Bojia 1 MUHEpaIbHBIE BELIECTBA.




OyHKIMK BOIABI M MUHEPATBHBIX BellecTB B kKieTke. [loaaepxanue ocMoTHyeckoro OanaHca.

Benku. CoctaB u cTpoeHne 0enkoB. AMHHOKUCIOTH — MOHOMEpHI OenkoB. HezaMeHHMBIC 1 3aMEHUMBIE aMUHOKUCIIOTHL. AMUHOKHUCIOTHBIM cOCTaB. Y POBHH CTPYKTYpPHI
0enKoBOW MOJIEKYINbI (IEPBUYHAS, BTOPHYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XMMHUYECKHE CBOCcTBA OenkoB. bronornueckue GyHKI UM OEIIKOB.

depmenTsl — Ouonorndeckue katamusatopbl. CTpoeHue (epMeHTa: akTUBHBIN LIEHTpP, cyocTpaTHas crenuduynocts. Kodepmentsl. Buramunbsl. Otnnuns GepMeHTOB OT
HEOPTaHWYECKUX KaTalu3aTOpOB.

VYrneBonsl: MOHOCaxapupl (TIIOK03a, pubo3a U Ae30kcuprbo3a), Aucaxapuibl (caxapos3a, JIAKTo3a) U MmolMcaxapuabl (KpaxMal, TIHKOTreH, 11eNtoio3a). buonornyeckue
(YHKIIUH YTIIEBOJIOB.

Jlunuapr: Tpurnunepuasl, Qocdomunuabl, crepounsl. [mapopunbHo-rHApodoOHBIE cBOMCTBAa. buonornveckue ¢yHKkunmu JununoB. CpaBHEHHE YTIEBOAOB, OCIKOB H
JUMHJOB KaK UCTOYHUKOB YHEPTHH.

Hykneunossie xucnorsl: JJHK u PHK. Hykneornaer — monomepsr HykienHoBbix kucioT. Ctpoenne u ¢pynkuun JHK. Crpoenne u ¢dynknun PHK. Bugst PHK. AT®:
CTpOCHHE U (PYHKIIHH.

HuTonorust — Hayka o kierke. Kierounas Teopusi — IpuMep B3auMOJISUCTBHS Hel M PakTOB B HAYYHOM MO3HAHHH. MeTO/IbI U3YyUeHHS KIIETKU.

Knerka kak nenoctHas xxuBas cucreMa. OOIue Mpu3HaKy KIETOK: 3aMKHYTasi Hapy)kHasi MeMOpana, Mojiekynbl JIHK kak reHernyeckuii anmapar, cucremMa cuHTe3a Oenka.

Tunbl KJIeTOK: dyKapuoTHYecKas U mpokapuotHueckas. OcoOEHHOCTH CTPOEHHS MPOKapuoTHUYecKoi kieTku. Kierounast creHka Oakrepuil. CTpoeHHe 3yKapUOTHUECKON
knerkd. OCHOBHBIE OTJIMYHS PACTUTEIBEHOMN, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KIETOK — KIIETOUHAs CTEHKA, TJIMKOKAIUKC, NX (yHKuuH. [Ina3maTudeckas memOpana, e€ cpoiicta u (yHkuuu. L{uToruiasma u e€ opraHou/ipl.
OnnomemOpannbie opranonsl kinerku: JI1C, ammapat ['onbaku, mu3ocombl. [10TyaBTOHOMHBIE OPraHOH B KJIETKU: METOXOHAPHH, TUIACTUIBL. [IpOMCX0XKIEHHE MUTOX OHIPHIA
u actu. Buael mactuy. HememOpaHHbIe OpraHOMIbI KIIETKHA: PUOOCOMBI, KIIETOYHBIH LEHTP, IEHTPUOIH, PECHUYKH, )KTyTUKU. DYHKIIUH OpraHOMIOB KIIETKH. BriIroueHws.

SAnpo — perynstopHsiid NeHTp kKieTku. CTpoeHue sipa: sepHas 0007109Ka, Kaproruia3Ma, XpOMaTHH, SIIPBIITKO. XPOMOCOMBL.

TpaHcoOpT BELIECTB B KIIETKE.

JdemoncTpanumn:

[Toptperst: A. Jlerenryk, P. I'yk, T. llIsann, M. lnetinen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panximun, K. M. bap.

Huarpammsbl: «PacnpeeneHne XuMUUeCKUX JIEMEHTOB B HEXXHUBOU MpUpoe», «PacnpeeneHne XUMUUYECKUX 3JIEMEHTOB B dKHUBOW MIPUPOJIEN.

Tabmuie! 1 cxembl: «[lepuomuueckas TabIMla XUMAYECKUX 3JIEMEHTOBY», «CTpOSHHE MOJIEKYJIbI BOIB», «brocuHTe3 Oenkay, «CTpoeHre MONEKYIbl Oeiakay, «CTpoeHue
¢depmentay, «HyxmennoBeie kucnmorel. [JIHK», «Ctpoenme momekymbsl AT®», «CtpoeHue syKapHOTHUECKOW KJeTKm», «CTpoeHHWe >KHBOTHOW KIeTKn», «CTpoeHme
pacTHTENBbHOI KIeTKNY», «CTpOeHHEe MTPOKAPHOTHIECKOH KIeTKn», «CTpoeHue sapa KIETKI, « Y TIeBOAbD», «JIHIMHIb».

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, O0OpyIOBaHHE MJIsl MPOBEACHUS HAOMIOAEHWH, M3MEpEeHWH, IKCIEPUMEHTOB, MHUKPOIIPENapaThl PACTUTENbHBIX, XHBOTHBIX W
OaKTepHaTbHBIX KJICTOK.

JlabopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaGopartopnas padora Ne 1. «M3ydueHne KaTAIUTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMIITa3bl WA KaTala3bl).

Jlabopartopnas padorta Ne 2. «M3ydeHne cTpoeHus KIETOK paCTEHHH, )KUBOTHBIX M OaKTEPH MO MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIpPENapaTax v uX OMUCAHHUE».

Tema 4. /KusHeaesi TeJIbHOCTb KJIETKHU.

OOMeH BemecTB, WM METa0OIM3M. ACCHMHIISIUS (TUTACTHYECKH OOMEH) M JUCCUMWISINS (SHEPTeTHIeCKHii 0OOMEH) — JIB€ CTOPOHBI €IHHOTO IpoIlecca MeTaboiIm3Ma.
Poib 3aK0HOB cOXpaHEHUs BEIIECTB U SHEPTUU B MIOHUMAHUN METa0oIn3Ma.

Tumner oOMeHa BemiecTB: aBTOTPO(dHEIN 1 reTepoTpodHBIA. Ponb ¢epMeHTOB B 00MEHE BEIIECTB U IPEBPAIEHUN SHEPTUHU B KIIETKE.

®orocunTe3. CeroBas u TeMHOBas (as3wl horocuHTe3a. Peaknnu (ortocunTeza. DddexTuBHOCTh (hoTocHHTE3a. 3HaUeHHe (OTOCHHTE3a UIs )KU3HM Ha 3emiie. BnusHaue
YCIIOBHI cpenbl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIIIEHHS €0 POIYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUN.

XemocrHTe3. XeMOCHHTE3UpYoIe OakTepun. 3HAYeHNEe XEMOCHHTE3a JIJIs )KU3HH Ha 3eMire.

OHepreruueckuii 0OMeH B KJIeTKe. PaciierieHne BeliecTs, BhIJIEIEHUE U aKKyMYJIHPOBAHHUE SHEPTUU B KIIETKE. DTallbl dHepreTudeckoro ooMena. [ nmukonu3. bpoxkenue u
ero Buzpl. KncioponHoe okucnenue, Win KieTrouHoe apixanue. OxuciaurensHoe GocdopunrpoBanue. IHPEeKTUBHOCTH SJHEPIETHIECKOT0 OOMEHa.

Peakuuu matpuuHoro cuHtesa. ['enerndeckas napopmanus u JIHK. Peanuzanus renernueckort nHpOpManuu B KIeTKe. [ eHeTHYeckuii KoJ1 ¥ ero cBoicTBa. TpaHCKpUIIIUS
— matpuusblid cuaTe3 PHK. Tpancnsuus — 6uocuntes Genka. Dtamnsl TpaHcasiuuy. KoaupoBanue aMuHOKUCIIOT. Poib pubocoMm B OnocunTe3e Oenka.



Hexnerounsie ¢opmer xu3Hu — BUpychl. McTtopusi otkpeiTus BupycoB ([. M. MBaHOBCcKuil). OCOOEHHOCTH CTPOEGHHUS M >KU3HEHHOI'O IUKIa BUPYcoB. bakTtepuodaru.
Bonesnu pacTeHuii, ’KMBOTHBIX W YeNOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHnoaedpunura yenoseka (BMY) — Bozdoynurens CIIM/]a. OOpaTHas TpaHCKpUIILIHS, peBepTasa
u uaTerpasa. [lpodunakrruka pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHHM.

JdemoncTpanun:

optpersi: H. K. Koneros, /1. N. UBanosckuii, K. A. Tumupszes.

Tabnuipl u cxembl: «Tunsl nutaHus», «Metadbonu3m», «MUTOXOHIPHSY, «DHEPreTUYECKU 00MeH», «Xoporiacty, «®orocunte3y, «Crtpoenue JIHK», «Ctpoenue u
¢yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «[eHeTmueckuil kom», «Bupyce», «bakrepuodarm», «Ctpoenne u xku3HeHHbIH mukn Bupyca CIIM/la, Gakrepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: Mmogenu-anmumkanun «Y apoenne JJHK u Tpanckpunuusy, «buocunres oenka», «CTpoeHue KIeTKm», Moaens cTpykTypsl JJHK.

Tema S. PazmHOKeHHMe 1 MHIMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslit 1Mk, win KU3HEHHBbIH WK1 kierku. MHTepdasza m mutos. [Ipomecchl, mporekatonye B uHTepdase. Perumkanus — peakuus marpuunoro cuHreza JTHK.
CrtpoeHre XpoMocoM. XPOMOCOMHBIM HaOOp — KapHOTHUIl. JIMIUIOMIHBIA W TaIJIOWIHBIA XPOMOCOMHBIC HA0OpBI. XpomaTujbl. L[UTOIOTrHYEeCKHEe OCHOBBI Pa3MHOKEHHS U
WHIVBUAYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knerkn — Muto3. Ctagun mutosa. [Iporecchl, mpoucxoadiye Ha pa3HbIX CTaAUsIX MUTO3a. BHOIOrMyecKuili CMBICI MUTO3A.

[Iporpammupyemast THOETH KIIETKH — aIlomTo3.

@opMBbI pa3MHOXKEHHUSI OPTaHU3MOB: O€cIioioe ¥ mojioBoe. Buapl Oecronoro pa3sMHOXKEHHUS: JeNeHne HaJBOe, MOYKOBaHNE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHME,
BEreTaTHBHOE pa3MHOXKeHHe. MIcKycCTBEHHOE KIIOHUPOBAHNE OPTaHU3MOB, €ro 3HaAYE€HHUE JITSI CEJIEKIIHH.

[TonmoBoe pa3MHOXKEHHUE, ero OTINYNS OT OECIIONOTO.

Metio3. Cramuu meiiosa. [Ipomecchl, mpoucxosaime Ha cTagusax Meiio3a. [loenenne xpomocoM B Metiosze. KpoccuaroBep. bronmornueckuii CMBICI U 3HaUEHUE MEHO03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y JKUBOTHBIX. [10OBBIE Kele3bl: CEMEHHHKH W sIMYHUKHA. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KIETOK — TaMer
(ciepmaTo30m, STMIEKIIETKA) — CIIepMaTorene3 M oBorene3. OCOOEHHOCTH CTPOCHUS SUIICKIIETOK U criepMaTo3onoB. OmiogoTBopenue. [lapTeHorenes.

NHnuBuayanpHOE pa3BUTHE (OHTOTeHE3). OMOpHOHANBbHOE pa3BUTHE (dMOpHOreHe3). DTambl IMOPHOHAIBHOTO PAa3BUTHS Y IT03BOHOYHBIX JKMBOTHBIX: IPOOJICHHE,
racTpyssmus, opranorere3. [locramOpmoHanmsHOE pa3zBUTHE. THIBI MOCTAMOPHMOHANBHOTO PAa3BUTHSA: NPAMOE, HeEMpsiMoe (JIHYMHOYHOE). BnusHue cpempl Ha pa3BUTHE
OpraHu3MoB, (PaKTOpbI, CIOCOOHBIE BBI3LIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3BuTtHe pacrennii. OHTOreHEe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIUH Pa3BUTHSI.

JdemoncTpanun:

Tabmumpr 1 cxembl: «@OpPMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «JIBOWHOE OIITIOJOTBOPEHHE Yy I[BETKOBBIX pacTeHHil», «BereraTnBHOe pasMHOXEHHE pacTeHHiD», «/lemeHune
KIIeTKH OakTepuity, «CTpOEHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «Kmerounsld mukmy, «Permukamms JIHK», «Mwutos», «Metios», «lIpsmoe m Hempsmoe
pasButHey, «['ameTorene3 y MIEKOIMUTAIONINX U YeJI0BeKa», «OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opymoBanue: MHUKPOCKON, MHUKporpenapaTel «CIiepMaTo30uIbI MIIEKOIHUTAIOIIEr0», «SIHIeKIeTka MIeKomuTatomero», «KaprnoknHes B KIIETKax KOpEIIKa JIyKay,
MarHMTHas Mojenb-anmukanus «Jlenenne knerku», moaens JJHK, monens MeradasHoit XpoMOCOMEL.

JlaGopaTopHble H MpaKTHYeCKHEe PadOTHI:

Jlaboparopnas padorta Ne 3. «HaOmonerre MUTO3a B KIIETKaX KOHYHMKA KOPEIITKa JTyKa Ha TOTOBBIX MHKpOIIpEnapaTaxy.

JlaGoparopnas pabdorta Ne 4. «M3ydeHne cTpoeHuUs OJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEnapaTaxy .

Tema 6. HacieACTBEHHOCTb U H3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaum reHeTHKH. VcTopusi pa3BUTHS TeHETHUKU. Poib IUTONOrMK M 3MOPHOIIOTUU B CTAaHOBJICHWH T€HETWKH. BKIaa pOCCHHCKUX M 3apyOeKHBIX YUYEHBIX B
pasBUTHE TEHETHKH. MeTonbl TeHETWKH (THOPHIONOTHYEeCKUH, IUTOr€HEeTHYECKUH, MOJIEKYIspHO-TeHeTHndeckuii). OCHOBHBIE TeHETHYeCcKHe IOHATHs. | eHermueckas
CUMBOJIMKA, UCIIOJb3YyEMAas B CXeMaX CKpPEILIMBAaHUH.

3aKOHOMEPHOCTH HACIENOBaHUs IMPHU3HAKOB, ycTaHOBieHHbIe [. Menaenem. MoHOruOpumHOE CKpelMBaHHWE. 3aKOH €IWHO-00pa3us THOPHIOB MEPBOTO TMOKOJIECHUS.
[IpaBmiio tToMuHUpOBaHUs. 3aKOH pacIlelIEH!s IPU3HAKOB. [ unore3a yncTotel ramer. [1onHOe U HEMOIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpelmMBaHue. 3aKOH HE3aBUCHMOTO HACIIEIOBaHMS NMPU3HAKOB. LuToreHeTnueckrue OCHOBBI AUTHOPHUIHOTO CKpEIIMBaHMs. AHAIN3U PYIOIee CKpEIlUBaHHeE.
Hcnonp3oBaHue aHaIM3UPYIOIEro CKPEIUBaHU 1Sl OpeesIeHns TeHOTUIIa 0COOH.



CuennieHHOe HaclenoBaHue npu3Hakos. Padora T. Moprana mo cuenjieHHOMY HaclleIOBaHHIO TeHOB. HapylieHue ClerieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpa.

XpoMocoMHas TEOpHUs HACIIEACTBEHHOCTH. [ eHeTHuecKre KapThl.

I'enernka mona. XpoMOCOMHOE OmpezeneHre Mmoja. AyTOCOMBI M MOJOBBIE XpPOMOCOMBIL. I'oMorameTHesle M rereporaMerHble opraHu3Mbl. HaciemoBaHue IpH3HAKOB,
CIIETIJICHHBIX C TIOJIOM.

N3menuynBocTh. BUapl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACICACTBEHHAas. PoJb cpelbl B HEHACIICACTBEHHOW M3MEHUMBOCTH. XapaKTEPUCTUKA MOAM(DHUKAIIMOHHON
W3MEHYMBOCTH. BapuanuoHHbI psin ¥ BapualMoHHas kpuBad. Hopma peakuuu nmpusHaka. KomnuecTBeHHble M KadeCTBEHHBbIE MPU3HAKM M MX HopMa peakiuu. CBoiicTBa
MO (UKAIIMOHHONH H3MEHYHUBOCTH.

HaCHCHCTBCHHaH, WM TCHOTUIIMYECCKAsi, H3MCHYHNBOCTD. KOM6I/IH3TI/IBH3H W3MEHYMBOCTh. Melo3 M II0JIOBOM mpouecc — OCHOBa KOM6HH3THBHOI>1 U3MCHYUBOCTH.
MyTtannoHHas U3MEHUYUBOCTh. Kitaccudukaiuss MyTanuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa v MpuYMHbI MyTanuid. MyTtareHHbie GakTopbl. 3aKOH TOMOJIOTHUECKIX
pA10B B HaciencTBeHHo nusmenunBoctyu H. Y. BaBunoga.

BHeHHepHaH HaCJICACTBECHHOCTh U H3MCHUYHUBOCTbD.

I'eneruka venoseka. Kapuorun venoBeka. OCHOBHBIE METO/Ibl TEHETHKH YEIOBEKA: T€HEATOTHIeCKUi, OMM3HEI[OBBIH, [IUTOTCHETHYECKUH, OMOX UMHUYECKHN, MOJIEKYJISIPHO-
renerudeckuii. CoBpeMeHHOE OIpenesieHre T'eHOTHIA: IOJHOr€HOMHOECEKBEHHPOBaHNE, TeHOTUIUpOBaHUe, B ToM umcie c¢ nomoursio [II[P-ananu3a. HacnenctBenHbie
3a00eBaHUsl 4elOBEKa: TI'eHHble OoJe3HH, OONE3HH C HACIIEACTBEHHOW NPeNpacloloKeHHOCTbI0, XPOMOCOMHbIE Oone3Hn. ComMaTHyeckue W TeHepaTUBHBIE MYTAIlHH.
CtBonoBbie KieTkd. [IpuHIMIIBI 310pOBOTO 00pasa *KW3HU, AUATHOCTUKH, MPOPIIAKTUKA U JIEUEHUS T€HEeTHYECKHX Oone3Held. Meamko-TeHeTHUecKoe KOHCYIbTHPOBAaHHUE.
3HaueHHEe MEAUIIMHCKON T'€HETUKY B MPEIOTBPAIICHUH U JICUCHUH IeHETHYECKUX 3a00ICBaHNUI YEII0BEKa.

JdemoncTpanumn:

[optpersi: I'. Mennens, T. Mopras, I'. ne @pu3s, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuier 1 cxembl: «MOHOTHOPHTHOE CKPEIIMBAHKE U €T0 IIMTOreHETHYECKAsh OCHOBAY, «3aKOH paCIIENJICHUS] U er0 IUTOreHETHIeCKasi OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurnbpuaHoe ckpermuBanmney, «L{uTomornueckne OCHOBBI TUTHOPHUIHOTO CKpEIMUBaHUM, «Meio3», «B3anMoeicTBIEe ayuIeIbHBIX TEHOBY, «I eHeTHdecKre KapThl PACTCHUMH,
KUBOTHBIX W YeloBeKay, «l eHermka moma», «3aKOHOMEPHOCTH HACIEIOBAaHUS, CIEIUIEHHOrO C MoiIoM», «KapHoTHUIBI uYeloBeka W JKUBOTHBIX», « BUIBI M3MEHUHWBOCTHY,
«MonudukanmonHas H3MEHUINBOCTEY, «HacnenoBanue pesyc-hakropa», «[ eHeTHKa TPy KpoBW», «MyTallnOHHAs N3MEHUYUBOCTHY.

Ob6opynoBanue: MopelIH-amIuIuKamu «MoHoruOpuaHoe ckpemuBanue», «Hemomnoe momuHHpoBaHmey, «JurnbpuaHoe ckpemmBanuey, «llepexpéct xpomocomy,
MHUKPOCKOI ¥ MHKpomnpenapar «Jpo3oduay (HopMa, MyTaiiuud GOpMbl KPbLIbEB U OKPACKHU Tejia), repoapuii «["opox IMOCEBHOM.

JlabopaTopHble U MpaKkTHYeCKHEe PadoOThI:

Jlabopartopnas padorta Ne 5. «M3ydeHune pe3yIbTaToOB MOHOTHOPHTHOTO U AUTHOPUIHOTO CKPEIINBAHUA y JPO30(HMITEI HAa TOTOBBIX MUKPOMpENapataxy».

Jlabopartopnas padorta Ne 6. «M3yueHne MoauPUKAITMOHHOW U3MEHINBOCTH, TTOCTPOSHHE BAPHUAIIMOHHOTO PA/Ia M BAPHAIIMOHHON KPHBOI.

Jlaboparopnas pabora Ne 7. «AHanmn3 MyTtanuid y qpo30(HiIsl Ha TOTOBBIX MUKPOIIPEnapaTaxy.

[Ipaktrueckas padota Ne 2. «CocTaBiieHHE U aHAIIA3 POOCIOBHEBIX YEIOBEKAY.

Tema 7. Cenexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenexknmsi Kak Hayka ¥ Tporecc. 3apoKIeHne CeleKuu u qomectukanus. Yaenue H. M. BaBunoBa o mieHTpax mpoOUCXOXKIASHUS U MHOTOOOpa3H sl KyJIbTYPHBIX PaCcTEHHA.
LleHTpBI TPOMCXOXKISHISI TOMAITHIX KUBOTHBIX. COPT, TOpO/a, MTaMM.

CoBpeMeHHBIE METOMIBI celeKI. MaccoBBI M WHINBHUAYAIBHBIA OTOOPHI B CEIEKIINHA PACTEHHUH W KUBOTHBIX. OIEHKa dKCTephepa. BIM3KOpOACTB eHHOE CKpEIMBaHUE —
nHOpuauHT. Yncras nuaus. CKpelMBaHue YUCTHIX JUHUNA. ['eTeposnc, wim rubpuanas cuna. HepoacTBenHoe ckperuBanue — ayrOpunuar. OTnanéHHas rudpuan3anvs u eé
ycrexu. VICKyCCTBEHHBIN MyTareHe3 ¥ IMOoydeHUe MOMUTIIONA0B. JlOCTHKEHNS CeNeKIINHA PACTEHHH, )KUBOTHBIX M MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacie Tpow3BOACTBa. ['eHHas wHXeHepus. Otambl co3ganus pekomOumHanTHOW JIHK m Tpancremnprx opranuzmoB. Kierounas wmkeHepus.
Knerounple KynbTypbl. MUKpPOKIOHAIEHOE pPa3MHOXKEHHWE pacTeHHid. KIoHMpoBaHHE BBICOKONMPOIYKTHUBHBIX CEIhCKOXO3SMMCTBEHHBIX OPTaHM3MOB. OKOJIOTHYECKHE U
studeckue nmpodieMbl. MO — reHeTndeckn MOAU(PHUIIMPOBAHHEBIE OPTAHU3MBIL.

HdemoHcTpanuu:

[optpersr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. IBaHoB.



Tabnuipr U cxembl: kapta «l[eHTpBI MPOUCXOXKACHUS W MHOT000pasus KyJbTYPHBIX pacTeHuii», «[lopojasl HOMamHUX KUBOTHBIX», «COpTa KyJIBTYPHBIX PacTEHHI,
«OtrnanénHas rubpuamzanus», «Paborel akagemuka M. ®. UBanoBay, «llomummounmusy, «OO0beKThl OuoTexHOMOTUWY, «KileTOYHBIC KYJIBTYPHl M KIOHHPOBAHHE,
«KoHCTpyHpoBaHUE U TIEPEHOC TE€HOB, XPOMOCOMY.

O0opynoBaHue: MYJISKU TUIO/IOB ¥ KOPHETIIOA0B TUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHul, repoapuii «CenbcKOX03sIMCTBEHHBIC PACTCHUS.

JlabopaTopHble U MPaKTHYeCKHEe PadoThI:

Okckypcusi«OCHOBHBIE METO/IBI M JTOCTYIKEHUSI CENCKIMH PACTEHHH M >KMBOTHBIX (HA CEIEKIUOHHYIO CTAaHIHMIO, TUIEMEHHYIO (epMy, COPTOHCIBITATENbHBIH y4acTOK, B
TEIUIMYHOE XO035AHUCTBO, JTa0OPaTOPHUIO arpOYHUBEPCUTETA HIIA HAYYHOT'O IICHTPA).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O BUOJIOT'UN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiMBaIOTCS TPeOOBAaHWsI K pe3yJbTaTaM OCBOCHHS OOYYAIONIMMHUCS TPOrpaMM CpEeTHEro OOHIero o0pa3oBaHHS: JHUYHOCTHBIM,
MCTANpCIMETHLIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType TMYHOCTHBIX pe3yabTaTOB OCBOEHUS MpeaMmera «buoiorusy BBIAEIEHBI CIEAYIONINe COCTABIISIONINE: OCO3HAHNE O0yJAIOMIMMHUCS POCCHHUCKON TpakJaHCKON
WJCHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BHUTHIO, CAMOCTOSTENILHOCTH W CaMOOIPENETCHHI0, HAJMYMe MOTHBAIMM K OOyUeHHWIO OHWOIOTWH, IeNeHANpPaBIeHHOE pPa3BUTHE
BHYTPEHHHX YOEXJEHWH JMYHOCTH HA OCHOBE KIFOUEBBIX ILEHHOCTEW M WCTOPUYECKHX TPAAWIUN Pa3BUTHS OWONIOTHYECKOrO 3HAHMS, TOTOBHOCTh M CIOCOOHOCTB
06yqa}01u1/1xcs[ PYKOBOACTBOBATLCA B cBOEH ACATCIBHOCTU [EHHOCTHO-CMBICIIOBBIMHU YCTAaHOBKaMH, IIPUCYIIUMU CHCTEME OMOJIOTHYECKOr0 O6pa3OBaHI/I$[, HaJIn4ue
9KOJIOTMYECKOT 0 IPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIIU U CTPOUTH KU3HEHHBIE IIJIaHBL.

JIMYHOCTHBIE PE3YJIbTaThl OCBOEHMs Npeamera «bBHONOrHs» AOCTUIalOTCS B €IUHCTBE y4eOHOW M BOCIUTATENBHOM AEATEIbHOCTH B COOTBETCTBHM C TPaJULIMOHHBIMH
POCCUIMCKHUMH COLMOKYJIBTYPHBIMH, UICTOPUUECKUMHU U AyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE IIPAaBUIAMU U HOpMaMM IOBEIEHUS U CIIOCOOCTBYIOT
IIpolieccaM CaMOIIO3HaHMs, CAMOBOCIIMTAHUS U CAMOPA3BUTHSI, PA3BUTHsI BHYTPEHHEH MO3UIUY JIMYHOCTH, TATPUOTU3MA, YBAKEHUS K 3aKOHY U IPABOIOPSIKY, YETI0BEKY Tpyla
U CTaplieMy I[OKOJIEHHUIO, B3AUMHOI'O YBa)kKeHHs, OEpEKHOI0 OTHOIIEHMS K KyJbTYPHOMY HACJIEOUIO M TpaAuLUsAM MHOrOHAI[MOHaJIbHOro Hapozaa Poccuiickoit denepanumy,
IIPUPOAE U OKpY’KaroIeil cpene.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOr 0 peamMeTa «bHonorusy JOmKHbI 0TpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4YaIOLIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM
BHYTpEHHEH MO3MLMEH JTUYHOCTH, CUCTEMOH IIEHHOCTHBIX OPHEHTAlMH, O3UTUBHBIX BHYTPEHHHUX YOSKACHUH, COOTBETCTBYIOIINX TPAIUILMOHHBIM LEHHOCTSIM POCCUICKOTO
00111eCTBa, PAaCIIMPEHNE )KU3HEHHOT'O OIbITA M OIbITA ACSITEIBHOCTH B IPOLECCE PEaTN3al[il OCHOBHBIX HAIIPaBJIECHUH BOCIIUTATENBHOM IESTEIbH OCTH, B TOM YHCJIE B YACTHU!

1)rpakaaHncKoro BOCIUTAHHS

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH 00Y4arOLIerocs] KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOro o011ecTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, yBa)kKeHHUE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATEIBHOCTH IIPHU CO3JAaHMU YYEOHBIX MPOEKTOB, PELICHWH Y4YEeOHBIX M MO3HABATENBHBIX 3aay, BHIIOJIHEHWU OMOJIOTMYECKUX
9KCTIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAEIATh COOCTBEHHYIO MTO3UIMIO [0 OTHOIIECHHIO K SIBJICHUSIM COBPEMEHHOMN XKM3HU U OOBACHSATH €€

YMEHHUE YUUTHIBATh B CBOUX JIEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOIO B3aUMOACHCTBHS JIIOJEH C pa3HBIMH yOEXKIECHUSIMHU, KYJIBTYPHBIMH LIEHHOCTSMH U COLMAIbHBIM
MOJIO)KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHS Y4€OHBIX, TIO3HABATEIbHBIX M MCCIEAOBATENbCKUX 3aad, YBRXKUTEIHHOI O OTHOIIECHUS K MHEHHUIO
OIIIOHEHTOB IPH 00CY>XIEHNHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COAEPKaHMS;

TOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKON AESTEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCHMCKOM I'pa’XIaHCKOM WIACHTHUYHOCTH, MaTPUOTHU3MA, YBAKEHUS K CBOEMY HapoOIy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOi, ropaoctu 3a cBOM
Kpaii, cBoto PoauHy, CBOH SI3BIK U KYJIBTYPY, IPOLLIOE M HACTOSIIIEe MHOTOHALIMOHANBHOrO Hapoaa Poccuu;



IIEHHOCTHOE OTHOIIIEHHE K MMPUPOJTHOMY HACIISANIO U TAMSITHUKAM MTPUPOJIBI, JOCTHIKEHHIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE,

CHOCOOHOCTh OIEHUBAThH BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHUE M Pa3BUTHUEC OMOIOTWU, TIOHUMAHHS 3HAYCHUs OWOJIOTUU B MO3HAHWM 3aKOHOB MPUPOJBI, B KHU3HU
YeI0BeKa M COBPEMEHHOI0 O0IIEeCTBA;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CITYy)KEHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME IyXOBHBIX LIEHHOCTEW POCCUHUCKOT0 HapOAa;

c(hOpPMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MOBEACHUS;

CHOCO6HOCTL OLICHMUBATh CUTyallUIO U IPUHUMATL OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBECHHLIC HOPMbI U IIEHHOCTH

OCO3HAHUE JIUYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOT'O OYIYIIEro;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POIMTENISIM, CO3JaHHI0 CEMbU HA OCHOBE OCO3HAHHOI'O MPUHSATHS IEHHOCTEH CEMEHHON KU3HU B COOTBETCTBUU C TPAIMIIMSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHMS:

OCTETUYCCKOC OTHOIICHUE K MUPY, BKIIIOYAA 3CTCTUKY 6I)ITa, HAay4YHOI'O U TCXHUYECKOI'o TBOpUYECCTBA, CIIopTa, Tpyaa, O6IIIeCTBeHHbIX OTHOIHCHPIP‘I;

IMOHUMaHUE SMOIMOHAJILHOTO BO3/IEHCTBHUS )KUBOU PUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXKCHUIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMIICHUEC IIPOABJIATE Ka4€CTBA TBOp‘IeCKOﬁ JIMYHOCTH,

5) puznueckoro BocnuTanusi, POPMHUPOBAHUS KYJIbTYPHI 310POBbSI M 3IMOIMOHAJILHOTO 0J1aroNoJIyYnsi:

IMOHMMAaHHWE U pean3alins 310pOBOro U 6e3onacHoro odpasa )HU3HH (3I0POBOE MUTAHUE, COOJIIOICHHUE THTMEHUYECKHUX MTPABMII U HOPM, COaJIaHCHPOBAHHBIN PEKHUM 3aHITUH
" OTJbIXa, pEryjsapHas (1)I/I3I/IT-IGCKa$I aKTI/IBHOCTI)), 6epe>1<Hor0, OTBETCTBCHHOI'O 1 KOMIIECTCHTHOI'O OTHOIICHHS K COGCTBCHHOMY (1)I/ISI/IT-IGCKOMY " IICUXUYECKOMY 310POBBIO;

IMOHMMAaHUE IEHHOCTU IMPaBUJI MHAWUBUAYAJIbHOT'O U KOJJICKTUBHOI'O 6C3OHaCHOFO IMMOBCACHUA B CUTYalUAX, YTPOXAIOMINX 3I0POBBIO U JKU3HHU J'[IO]ICﬁ;

OCO3HAHUE MOCTIEACTBUN U HEMIPHUATHS BPEIHBIX MPUBbIUEK (YIOTpEOIeHNS aJKOroisi, HAPKOTUKOB, KypeHHs);

6) Tpy10BOr0 BOCIMTAHUSA:

TOTOBHOCTP K TPYIy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTHBHOHM JEATEIbHOCTH TEXHOJOTMYECKOW M COIMANBHOW HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBHITIONHATH
TaKyloO JIeATEIbHOCTD;

WHTEpeC K pPa3IM4HbIM cdepaM MpodecCHOHATHHON eITeThbHOCTH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiell mpodeccuu W peamn30BBIBATH COOCTBEHHBIE
KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO H CaMOOOPa30BaHUIO Ha MMPOTSHKCHUHN BCeH KU3HU;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH [IEIeCO00pa3HOe OTHOIIEHNE K IPUPOJIE KaK UCTOUYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHHS,

TIOBBIIIIEHN € YPOBHS SKOJIIOTHYECKON KyJIBTYPHI: TPHOOPETEHNE OIBITA IJIAHUPOBAHUS TIOCTYITKOB M OIEHKH X BO3MOXKHBIX ITOCIIEACTBUN TSI OKPY KAIOIIEH CPEIbL;

OCO3HAHUE TII00aTHLHOrO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U IyTeH UX pelIeHus;

CHOCOOHOCTH HCIIONB30BaTh MPHOOpETaeMble TIPH M3yYeHHH OWOJIOTUU 3HAHWS W YMEHHS MPH PEIIeHWH MPOOJIeM, CBS3aHHBIX C PAalMOHAIBHBIM MPHPO IOMOIBE30BaAHNEM
(cobmofeHre MpaBwIT IOBEACHUS B IPUPO/IE, HAMTPABIICHHBIX HA COXPAaHEHNE PABHOBECHSI B 9KOCHCTEMAX, OXpaHy BUIOB, IKOCHUCTEM, Orochepsr);

AKTUBHOE HENPUATHE AeWCTBUH, NPHHOCAIINX BpEN OKPYKAIOMEH MPHUPOTHONW Cpele, YMEHHE MPOrHO3WPOBaTh HEONArONMPHUSATHBIE SKOIOTUYECKHE IOCITEeICTBUS
MPEeIIPUHUMAEMBIX IEHCTBHIA U TIPEIOTBPAIATh UX;

HaJW4Yue Pa3BUTOrO IKOJOTHYECKOTO MBIIUIEHHS, YKOJOTHYECKON KyIbTYPHI, OIMBITA JEITEIhHOCTH IKOJOTHYECKON HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMH B
MO3HaBaTeIbHON, KOMMYHHKATHBHON M COIIMAILHON TIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOH JEITELHOCTH IKOJIOTMYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 NO3HAHMSL:

chOpMHUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON NPAKTHKH, OCHOBAHHOIO HAa JHMAJIOre KYJIBTYD,
CHOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOEr0 MECTa B TOJIHMKYIBTYPHOM MHUPE;

COBEPILICHCTBOBAHME S3bIKOBON U YMUTATEIHCKON KYJIbTYPhI KAK CPEACTBA B3aUMOICHCTBUS MEXKIY JIFOJbMHU U TIO3HAHUS MUPA;



MOHUMaHKe crenn(UKA OMONOTMU KakK HayKd, OCO3HAHHS €€ poid B (JOPMHPOBAHMH PALMOHAIFHOIO HAYYHOTO MBIIUICHHS, CO3AaHWUHU LEIOCTHOTO MpeAcTaBiIeHUs o0
OKpY’KaroIeM MUpE KaK O eUHCTBE IPUPObI, YeTIOBEKa U OOLIECTBA, B MO3HAHWH MIPUPOAHBIX 3aKOHOMEPHOCTEN U pellleHnH po0ieM COXpaHEeHHUs TPUPOIHOIO PaBHOBECHS;

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTUHU IS COBPEMEHHOH MUBHIM3ALMU: 0OecliedeH!s] HOBOTO YPOBHS Pa3BUTHs MEIUIMHBI, CO3aHHUE MEPCIIEK TABHBIX OMOTEXHOJIOTHH,
CIOCOOHBIX pelIaTh pecypcHbIe MPOOIeMbl Pa3BUTHUS YeTOBEYECTBA, MIOMCKA MTyTEH BBIX0/A U3 TTI00aJBHBIX IKOJIOTHIYECKUX MPoOIeM U o0ecreueHns nepexoia K ycTOHInBOMY
Pa3BUTHIO, PallIOHATILHOMY HCIIOJIb30BAHUIO IPUPOIAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB YKHU3HU;

3aMHTEPECOBAHHOCTh B IIONyYEHWU OHMOJIOTMUECKMX 3HAHWHM B LENSAX IOBBIEHHUS OOIICH KylIbTyphl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, KaK COCTaBHOH YacTH
(YHKIMOHANBHON TPAMOTHOCTH 00yYaromuxcs, GopMupyeMon mpy U3y4eH!H OHOJIOTHH;

MOHUMAaHKE CYIIIHOCTH METOI0B IMO3HAHNS, UCIIOIb3yEeMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIIOJIb30BaTh MOMydaeMble 3HAHUS U aHANIM3a U OObSICHEHUS SBICHUH
OKPYXKaoIero MHpa W MPOUCXOAANIMX B HEM H3MEHEHHH, YMEHHE JellaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAayYHBIX (DAaKTOB M WMEIOLIMXCS JaHHBIX C IEJbI0
MOJTY4EHHsI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIONB30BATh OMOIOTHUECKHE 3HAHHS ISl pEIICHUs TIPOOJIEM B peabHbIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HaHHWE [IEHHOCTH HAYYHOH JISSITETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO M UCCIIEIOBATENBLCKYIO EATEIbHOCTh HHINBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TOJIYYCHHIO HOBBIX 3HAaHHWH 10 OMOJIOTMH B COOTBETCTBHHU C >KU3HEHH bIMH
MOTPEOHOCTSAMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble PE3yJIbTaThl OCBOEHHs ydeOHOro mpeaMera «buonorus» BKIIOYAIOT: 3HAYUMMbBIE Ui (DOPMUPOBAHHS MHUPOBO33PEHUS  O0YYarOIIMXCS
MCEXIUCHUIIIIMHAPHBIC (Me)I(HpelIMeTHBIe) 061ueHaquLIe IMOHATHS, OTpaXaroIUE NEITOCTHOCTD Hay‘IHOﬁ KapTUHBI MUpa U CHeHI/I(bI/IKy MCTO/ZIOB IIO3HAH Ui, UCIIOJIE3YEMBIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIUs, SBIICHUE, TIPOIIECC, CHCTEMa, HAYYHBIN (DaKT, MPHUHIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeA0BaHIEe, HAOIIOICHHE,
M3MEpeHne, JKCIEPUMEHT M APYTUX), YHHUBEpCaJdbHBIC Yy4eOHBIE ICHCTBHSA (TTO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYIATHBHBIC), oOecreumBaromine (HOpMHUPOBaHHE
(YHKIIMOHANEHOW TPAaMOTHOCTH W COIMANIbHOM KOMIIETEHIIMM OOY4YaIOIIUXCS, CHOCOOHOCTh OOyYaromUXCs HCIONb30BaTh OCBOCHHBIC MEKIAMCIUILTHHAPHEIC,
MHUPOBO33pPEHUYECKHE 3HAHHS U YHUBEPCAIbHbIC YIeOHbIC ISWCTBHS B MO3HABATEIHLHON U COITMANIBHOM MPaKTHKE.

MeranpeaMeTHbIe Pe3yIIbTaThl OCBOCHHSI TPOrPAMMBI CPETHETO OOIIEro 00pa30BaHUs JOKHBI OTPAXKATh:

ORiaeHue YHUBEPCAJbHBIMYI Y4e0HbBIMH MO3HABATEIbHBIMH 1€l CTBUSIMH:

1)06a3oBble Joruyeckue AeiicTBHA:

CaMOCTOSATELHO (GOPMYIIMPOBAThH U AKTYaIU3UPOBATH MPOOIIEMY, paCCMaTPUBATh €& BCECTOPOHHE;

HCIIONIB30BaTh MPH OCBOCHHUH 3HAHWHA MPHUEMBI JIOTHYECKOTO MBITIUICHUS (aHaM3a, CHHTE3a, CpaBHEHU, KitaccuukaImy, 0000meHNs), pacCKphIBATh CMBICT OHOJIOTHYECKHUX
MOHATHH (BBIACIATH NX XapaKTEePHBIC MPU3HAKY, YCTAHABINBATE CBSI3U C JIPYTUMH MOHSTHIMH );

OTPEIEIITh 1ENTU ASSITENBHOCTH, 3a/1aBasi MapaMeTPbl M KPUTEPUH UX JIOCTHIKCHHS, COOTHOCHTD PE3YIbTAThI JEATEIEHOCTH C TIOCTABICHHBIMU IIEISIMU;

HCTIOJIb30BATh OMOIOTMYECKHE TIOHATHS ISl OOBACHEHUS (hPAKTOB M SBJICHHUH dKHUBOH MTPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHAYKTHBHBIC, NEMyKTHBHBIC, IO AHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHMS B pAcCMaTPUBACMBIX SIBJICHUSIX,
(OpMyITUPOBATH BBIBOJIBI U 3aKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJICbHBIC CPENCTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH M OTHONICHUI B M3ydaeMbIX OHMONOTHYECKMX OOBEKTaX, a TAKKE MPOTUBOPCUHIA
Pa3HOro POJia, BBISIBIICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IJIAH PEIICHHsI MPOOJIEMBI C YUETOM aHAJM3a UMCIOIIMXCS MAaTePHATbHBIX U HEMATEPHATLHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JICATEILHOCTD, OICHUBATH COOTBETCTBHUE PE3YJILTATOB IIENISIM, OI[CHUBAThH PUCKH TIOCIICACTBUI JISITEIILHOCTH;

KOOPJIMHUPOBATH U BBIMOIHITH PA0OTY B YCIOBUAX PEATBHOTO, BUPTYATBHOTO M KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS,

pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHNUH KU3HEHHBIX MPOOJIEM.

2)0a30Bble HCCIeI0BATEILCKUE 1€l CTBUS:

BIIJICTh HaBBIKAMHU Yy4eOHO-HCCIIEIOBATEIbCKOW M TPOCKTHOM EATEIhbHOCTH, HABBIKAMH pa3pelieHus MpoOieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOATEIBHOMY

MTOMCKY METOIOB PEUICHUS MPAKTUIECKUX 3a/1a4, TPUMEHEHHUIO PAa3IMYHBIX METOJIOB TIO3HAHUS;



WCIIONB30BaTh PA3JIMYHBIC BUBI JCATCIBHOCTH TI0 MTOJMyYSHUIO HOBOT'O 3HAHMS, €0 MHTEPIIPETAIIUH, IPEOOPa30BaHUIO U MIPUMEHEHHIO B YUCOHBIX CHUTYAIUsX, B TOM YHCIIC
MIPY CO3/IaHUU YYEOHBIX U COITUAIBLHBIX MPOCKTOB;

(hopMUpPOBATH HAYYHBIM TUI MBIIUICHNS, BJIaICTh HAYYHON TSPMUHOJIOTHEH, KITFOUEBHIMU TIOHATUSIMU ¥ METOJaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a7]aUl B 00pa30BaTEILHON NEATEILHOCTU U )KU3HEHHBIX CUTYAIIHSX;

BBISBJIATHh IPUYUHHO-CIICACTBECHHBIC CBS3H U aKTyalM3UPOBATh 3a7a4y, BEIABUTATH THIIOTE3Y €€ PEIICHHS, HAXOMUTh apTyMEHTHI IS TOKa3aTeIhCTBA CBOUX YTBEP KICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B XO/I€ PEIIEHUS 3a]]a4l Pe3yJIbTaThl, KpUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSX;

JIABATh OIICHKY HOBBIM CHUTYAaIlMsIM, OLICHUBAThH MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIIATH IIeJIeHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOO0B ACHCTBUS B TPo(dheccr OHAILHYIO CPEY;

YMETbh MEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO U IPAKTHYECKYIO 00JIaCTH YKU3HEACATENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UJICH, IPEIJIaraTh OPUTHHABHBIC ITOIXObI ¥ PEIICHHUS, CTABUTh MPOOJIEMBI M 3aJIa4H, JOIYCKAIOIINE albTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ undopmanmeii:

OPHCHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(OpMaImu (TEKCTe y4eOHOro mocoOusi, HaydYHO-NOMYJSPHOW NHTEpaType, OMOJOrMYECKHX CIIOBApsX W CIIPABOYHHKAX,
KOMITBIOTEpHBIX 0a3ax JaHHBIX, B MHTEepHeETe), aHANIM3WPOBaTh HMHQOPMAIWIO PA3IMYHBIX BHJIOB M (OPM TPENCTABICHUS, KPUTHYESCKH OIIEHWBATH €€ JIOCTOBEPHOCTh W
HETIPOTHBOPEUHNBOCTE;

(hopMynHpOBaTh 3aMPOCHl ¥ IPUMEHSTH PA3IMIHBIE METOIBI IIPU TTOMCKE M 0TOOpE OMOIOTrHIecKol HH(pOPMAITIH, HEOOXOMUMOM JUTS BBITOIHEHUS YUYEOHBIX 33/1a4;

MPUOOPETATh OIBIT UCIOIb30BAHUS HMH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOIHH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOI'O HMCITOJIb30BAHUS Pa3IMYHBIX ITOUCKOBBIX
CHCTEM;

CaMOCTOSTEILHO BEIOUPATH ONTUMANILHYIO (JOPMY MIPEICTABICHUS OMOIOTHYeCKOW HHpOpMAITUK (CXeMBbI, TPaQUKH, JUATPAMMBI, TAOJIUIIbI, PUCYHKHU U JIPYTOE);

WCIOJIb30BaTh HAYYHBIN SI3BIK B KAa4eCTBE CPEJCTBA MpH paboTe ¢ OMONOruueckod WHQpOpMAaIeld: TPUMEHATh XUMHUYECKHAe, (QU3NYECKHEe W MATeMaTHYeCKHe 3HAKH U
CHUMBOJIBI, (hOpMyJIBl, a00peBHaTypy, HOMEHKIATYPY, HCIIOIB30BaTh U MPeoOpPa30BhIBATH 3HAKOBO-CHMBOIIMYECKUE CPEICTBA HATIISTHOCTH;

BIIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alTUTHI HH(POpMAINH, HH(HOPMAITMOHHONW 0e30MaCHOCTH JTMYHOCTH.

OBiafeHue yHUBEPCAJbLHBIMH KOMMYHMKATHBHBIMH J1€HCTBUSIMH:

1)o6urenne:

OCYIIECTBIATh KOMMYHHKAIINHA BO BCeX cdepax >KU3HH, aKTHBHO Y4aCTBOBATh B JHAJIOTe MIIM AMCKYCCHH IO CYIIECTBY OOCYXmaeMod TeMbl (yMeHHUe 3a7aBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJEHHUS OTHOCHTEIHHO BHIIOHEHUS TPEAyIaraeMon 3a/1a4i, yIUTHIBATH HHTEPECH U COTJIACOBAHHOCTD MO3UIUI IPYTHX YIACTHUKOB JTUAJIOTA WA AUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpPENCTBA OOIIEHHWS, MOHWMATh 3HAYEHWE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS] KOH(DIUKTHBIX CHUTYaIlHil, YMETh CMSATYaTh
KOH(JIMKTHI ¥ BECTH TIEPErOBOPHL;

BIIAJIETh PAa3IMYHBIMU CIOCOOAMU OOIIEHUS W B3aMMOICHCTBUS, NMOHUMATh HAMEPEHHUS IPYTUX JIOJEH, TPOSBIATH YBAXKUTENHFHOE OTHOIIEHHE K COOECeNHWKY U B
KoppekTHOH (hopMe POopMYITHPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHWS C UCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEIbHOCTD:

MMOHUMATh U UCTIOIH30BATh MPEUMYIIECTBAa KOMAHIHOW W HHIUBUAYAIEHOW paOOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIIEMBI, 0OOCHOBHIBATH HEOOXOMMOCTh TIPUMEH EHHSI
TPYIITOBEIX (hOPM B3aUMOJISHCTBHS IIPH PELICHNH Y4eOHOH 3a1a4u;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JEUCTBUMN C YIETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0O YJIeHa KOJIEKTHUBA;

MIPUHUMATS IE]TH COBMECTHOMN JIeITEIhbHOCTH, OPTaHNU30BEIBATh M KOOPAMHHUPOBATH JEUCTBUS I10 €€ JOCTHKEHUIO: COCTaBJIATh TUIaH JISHCTBHMA, pacIpeleNiTh POIH C yIETOM
MHEHHH y9aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON padoTHI,

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a M KAKJOr0 yYaCTHHKA KOMAaH/ bl B OOIIMH Pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpejyIaraTh HOBBIC TIPOEKTHI, OICHUBATh HJICH C TTO3UIIMHA HOBU3HBL, OPUTHHAIIEHOCTH, TPAKTUIECKOW 3HAYUMOCTH;

OCYILECTBIIATH MO3UTHBHOE CTPATETHYECKOE ITOBEICHUE B PAa3IMYHBIX CUTYAIUSX, IIPOSIBJIATH TBOPUYECTBO U BOOOP asKEHUE, OBITh MHUIIMATHBHBIM.

OBiaieHHEe YHUBEPCAJBHBIMH PEryJISITUBHBIMH TEHCTBUSMM:



1)camoopranm3zanus:

WCTIOJIB30BaTh OMOMOTHMYECKHE 3HAHUS JJ1s1 BBISIBIICHHS MTPOOJIeM M MX PELICHUS B )KU3HEHHBIX U YU€OHBIX CHTYaLlUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIENEBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX JIGMCTBHUSX M MOCTYIIKAX 10 OTHOLICHHUIO K KUBOW MPHUPOAE, CBOEMY 310POBBIO U
3/I0POBBIO OKPYKAIOUIHX;

CaMOCTOSTEIFHO OCYIIECTBIISITh TIO3HABATENBHYIO JIESTEIBHOCTD, BBISBISTH MPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTENbHON JeITEIbHOCTH
Y KU3HEHHBIX CUTYaIUIX;

CaMOCTOSTEIIFHO COCTABIIATH MJIaH PEUICHHS MPOOIEMBI ¢ YIETOM HMEIOMINXCS PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH M MPEATIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIupsTh paMKH y4eOHOT 0 ITpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUN];

JiefiaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OIICHUBATH TPUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (POPMUPOBAHHIO U MPOSBICHUIO MIHMPOKOH SPYIUIIMH B PA3HBIX 00IACTSIX 3HAHWH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JTaBaTh OI[EHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B AEATEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB HEISIM;

BIIQJICTh HABBIKAMH ITO3HABATENLHON pe(IIEKCUM KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUH M MBICIHUTEILHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAaHWH, UCIIONL30BATh
pUEMBI ped)IIEKCHH JJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHHUS;

YMETbH OIIEHHWBATh PHCKH U CBOEBPEMEHHO MPUHUMATPH PEUISHUS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBBI U apTYMEHTHI IPYTHX IIPH aHAJIN3€ PE3YNIbTATOB JIEITEFHOCTH;

3)npunaTUe cedd U APYrux:

NPUHUMATH ceOsl, TOHUMAsk CBOM HEAOCTATKU M JOCTOWHCTBA;

MIPUHUMATh MOTUBBI X apTYMEHTHI IPYTHX IIPH aHAJIN3€E PE3YNIBTATOB IEATEIbHOCTH;

IIpU3HABATh CBOE IPABO U IIPABO JIPYTrUX Ha OMINOKHU;

pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIUH JPYTOro YEI0BEKa.

INPEIMETHBIE PE3YJIbTATbBI

[Ipenmernpie pe3ymbraTthl ocBoeHHA nporpamMMbl COO mo Omomornn Ha 0a30BOM ypOBHE BKIIOUAIOT CHENU(HUYecKue JIs ydeOHOro mpenmera «buonorusy HaydHbIe
3HAHUA, YMEHUS U CITOCOOBI NEHCTBHI IO OCBOSHHIO, MHTEPIIPETAINH U MPE0Opa30BaHUIO 3HAHUH, BU/IBI AEITEIFHOCTH I10 TIOXYYSHUIO HOBOTO 3HAHUS M IIPUMEHEHHIO 3HAHUH
B Pa3NMYHBIX y4eOHBIX CHTYaIlHsIX, a TAaKXKe B PEaTbHBIX )KHU3HEHHBIX CHUTYAIHsX, CBSI3aHHBIX ¢ Omororueil. B mporpamme mpeaMeTHbIe pe3ynbTaThl IPEACTABISHBI IO ToaM
00y4eHHsI.

[IpenmerHbIe pe3ynpTaThl OCBOSHHS yaeOHOTO peaMera «buonorus» ¢ 10 knacce OIKHBI OTPaXKaTh:

chOopMHUPOBAaHHOCTH 3HAHUN O MECTE M POJM OMOJOTMH B CHCTEME HayJHOrO 3HAHHS €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHHN COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHUHBI
MHpa ¥ HAy9HOTO MHUPOBO33PEHMs], O BKIAJE POCCHICKUX M 3apyOSKHBIX yUEHBIX-OMOIOrOB B pa3BUTHE OHONOTHH, (PYHKIIMOHATHHON TPAMOTHOCTH YEIOBEKA JUIS PEeIIeHUs
KU3HEHHBIX 33/1aY;

YMEHHE PacKpbhIBaTh COAEp KaHHE OMOJOrMYECKUX TEPMHUHOB W MOHSTHN: KHU3Hb, KIETKA, OPraHn3M, MeTabomm3M (0OMEH BEIIEeCTB U MPEBpalleH e SHEPTrUH), TOMeoCTas3
(camoperysinusi), ypOBHEBasI OPTaHU3AINS KUBBIX CHCTEM, CAMOBOCIIPOH3BEACHUE (PENPOMYKITHs), HACIEICTBEHHOCTh, U3MEHUYHNBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JIaraTh OMOJIOTHYECKHEe TEOpHH (KJIETOYHASI, XPOMOCOMHAs, MyTallMOHHAS, IIEHTPabHAS JIoTMa MOJIEKYJISpHOUi Ononorun), 3axonsl (I'. Mennens, T. Moprana, H.
. BaBunosa) u yaeHus (0 EHTpax MHOT0OOpasus U MPOUCXOXKACHUS KyJIbTypHBIX pactennii H. M. BaBunosa), onpenensaTe rpaHAIBI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM,;

YMEHHE BIAJIETh METOJaMH HAay4YHOTO IO3HAHWS B OWOJNOTWW: HAONIOJEHHE M ONHCAaHUE >KUBBIX CHCTEM, MPOIECCOB W SBICHWUHN, OpTraHW3allds W IPOBEICHHE
OMOJIOTMYECKOr0 HIKCIEPUMEHTA, BBIABHKCHUE THIIOTE3bl, BBIBICHHE 3aBUCHUMOCTH MEXKAY HCCIEAYEeMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJYYEHHBIX pE3yJIbTaToB,
WCTIOJIb30BAHHBIX HAYYHBIX OHSATHHA, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJIBI HA OCHOBAHHH MOIYYEHHBIX Pe3ybTaToB;



YMEHHUE BBIICNISATH CYLIECTBEHHbBIC IPU3HAKH BUPYCOB, KIETOK MPOKAPUOT M IYKaPHUOT, OMHOKICTOYHBIX 1 MHOTOKIICTOYHBIX OPIraHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa
BEIIICCTB M TPEBpAICHUS YHEPIHU B KIETKe, (OTOCHHTE3a, IUIACTHYSCKOrO U DHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Meiio3a, OIUIOJOTBOPCHHUS, pPa3MHOKCHHS,
WHIUBHYaJIbHOTO Pa3BUTHS OpraHK3Ma (OHTOTCHE3);

YMEHHUE TIPUMEHSTh TOyYCHHbIC 3HAHUS ISl OOBSICHCHHUSI OMOIOTHYECKUX MPOLIECCOB M SBJICHHM, U MPUHSTHS MPAKTHYECKUX PEIICHUI B TIOBCEIHEBHOW JKM3HU C LICNBIO
obecrieyeHust 0€30IIACHOCTH CBOETO 310POBbS M 37I0POBBSI OKPYXKAIOIIMX JIOJEH, COOMIONEHUSI HOPM I'PaMOTHOTO IOBEJCHHS B OKPYIXKAIOIIEH NPHPOIHON cpejie, TOHUMaHHe
HeO6XOZ[I/IMOCTI/I HUCIIOJIb30BaHUA [[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ 6I/IOHOFI/II/I u 6HOT€XHOHOI‘I/II71 JJI palliOHAJIBHOI'O ITPUPOAO0IIOJIB30Ba HUS,

YMCHUE pEIIaTh 3JICMCHTAPHBIC TI'CHCTUYCCKUC 3aJadd Ha MOHO- U ILI/IFI/I6pI/IIIHOG CKpCIIMBAaHUC, CHCIJICHHOC HACJICAOBAaHUC, COCTABJIATH CXCMBI MOHOFI/I6pI/IILHOFO
CKpCIIuBaHuA IJI IMPEACKA3aHUA HACJICA0BAHM IIPU3HAKOB Y OPTraHU3MOB;

yMEHHE BBIMOIHATH Ta00paTOPHBIE U TPaKTHYECKHEe PadOThI, COOMIONATH MpaBmiIa IpH padboTe ¢ y4eOHBIM B JTJa00paTOPHBEIM 000pYJOBAHUEM;

YMCHUE KPUTUYCCKHU OLUCHUBATHL U MHTEPHPECTUPOBATH I/IH(l)OpMaI_[I/IIO 6I/IOJ]OFI/IT-ICCKOFO COACPIKaHUA, BKIIOYAIOUIYIO IMCEBJOHAYYHBIC 3HAHHUA M3 PAa3/IMYHBIX MCTOYHHKOB
(cpencrBa MaccoBOi HH(OPMAIIUU, HAYYHO-TIOMYJIIPHBIC MaTEPHAIIBI), STHUECKHIE ACTIEKThI COBPEMEHHBIX MCCIICIOBAHMUI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIC M YCTHBIC COOOIEHHUs, 0000Mas OHOMOrHYecKy0 HH(POPMAIMIO M3 HECKOIBKUX HCTOYHHKOB, TPAMOTHO HCIOJIB30BATh
MOHSATHIHBIN anmapaTt OUOJI0THr

TEMATHUYECKOE IINTAHUPOBAHUE

Ne HaunMeHoBaHue pa3feioB U TeM KoanuecTBo yacos
DJieKTpoHHbIe (U poBbIE)
n/n MPOrpamMMbl Bcero KonTpoabnbie | IlpakTnuyeckme 06pazoBaTebHbIe pecypebl
padoThI padoThI
1 Buosnorust kak Hayka 2 0.5 bubmmoreka [IOK https://m.edsoo.ru/7f41c292
2 JKuBBIe CHCTEMBI M MIX OpTaHU3aIHS 1 bubmuorexa ITOK https://m.edsoo.ru/7f41¢292
3 XUMUUYECKAN COCTAaB U CTPOEHUE KIIETKH 8 1 bubmuoreka ITOK https://m.edsoo.ru/7f41¢292
4 KuzHenearenbHOCTh KIIETKH 6 bubmuorexa ITOK https://m.edsoo.ru/7f41¢292
5 Pa3MHOXEHHE 1 MHIMBUYATBHOE PA3BUTHE 5 1 bu6nuoreka ITOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnenCTBeHHOCTS W H3MEHTHBOCTS 8 1.5 Bbubnuoreka ITOK https://m.edsoo.ru/7f41¢292
OpraHM3MOB
7 Cenexiusi opras3mos. OCHOBEI 3 Bbubmuoreka ITOK https://m.edsoo.ru/7f41c292
OMOTEXHOIOTHH
8 Pe3epBHOE Bpemst 1 bubmmoreka IIOK https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 34 0 4
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NNOYPOYHOE INVTAHUPOBAHUE

Ne Tema ypoka KosanyecTBO yacos Hdara DJIeKTPOHHBbIe UG POBbIE

n/m Bcero KonTpo Mpakru | H3YyHCHHHA 00pa3oBaTe/ibHbIC PeCypchl Nupnkaropsr I
JbHBbIE yecKkue
padoThI padoThI

1 | buonorus B cucteme HayK 1 Bubmmoreka [JOK OO0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS;

https://m.eds00.ru/863e6122 KOMIIbIOTEpHAsI; KOMMYHUKATHBHASI.

2 | Merojpl mOo3HAHUS )KUBOM 1 0.5 Bubmmoreka [JOK OO0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS;
TPUPOIBI https://m.eds00.ru/863e6122 KOMIIbIOTEpHAsST; KOMMYHHUKATHBHASI.

3 | buosoruveckue CUCTEMBI, 1 bu6nuoreka LIOK OO0m1ast rpaMOTHOCTB; HHPOPMAIIHOHHAS;
MPOLIECCHl M UX U3YYCHUE https://m.eds00.ru/863e6564 KOMIIbIOTEpHAST; KOMMYHUKATHBHASI.

4 | X¥MHMYECKHI cOCTaB KIIETKH. 1 bu6muoreka LIOK OO0m1ast rpaMOTHOCTh; HHQOPMAIIHOHHAS,
Boza 1 MUHEpaIbHBIE COJH https://m.eds00.ru/863e674e KOMIIbIOTEpHAsST; KOMMYHHKATHBHASI.

5 | benku. CoctaB u cTpoeHue 1 bu6mmorexa [IOK OO0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS,
OenkoB https://m.eds00.ru/863e6b72 KOMIIbIOTEpHAST; KOMMYHUKATHBHASI.

6 | ®epMeHTH — OHOJIOTHYECKHE 1 0.5 bu6mmorexa [IOK OO0m1ast rpaMOTHOCTh; UHPOPMAIIHOHHAS,
KaTaM3aTopsl https://m.eds00.ru/863e6b72 KOMITBIOTEPHAS; KOMMYHHKATHBHASL.

7 | YroeBonsl. JIumuabt 1 bubmmoreka 1HOK OO01as rpaMOTHOCTh; HH(MOPMAIIMOHHAS;

https://m.eds00.ru/863e6870 KOMITBIOTEPHAS; KOMMYHHKATHBHASL.

8 | Hykneunossie kucinotel. ATD 1 bubmmoreka 1IOK OO011as rpaMOTHOCTh; HH(MOPMAIIMOHHAS;

https://m.eds00.ru/863e6d5¢ KOMITBIOTEPHAs; KOMMYHHKATHBHAS.

9 | Hcropust 1 METOIBI U3yUCHUS 1 bubmoreka [JOK OO0m1ast TpaMOTHOCTE; HH()OPMAITHOHHAS,
kierku. Kierounas teopust https://m.edso0.ru/863e6e88 KOMIIbIOTEpHAST; KOMMYHHUKATHBHASI.

10 | Kierka Kak 1eJI0CTHAS JKHUBas 1 bubmmoreka [JOK OO0m1ast TpaMOTHOCTE; HH()OPMAITHOHHAS;
cucrema. CTpoeHue https://m.edso0.ru/863e6e88 KOMITBIOTEPHAs; KOMMYHHKaTHBHAS.
MPOKAPUOTUYECKOU KIETKU

11 | Crpoenne dyKapuOTHIECKOU 1 0.5 bubmmorexa [IOK OO0mmas TpaMOTHOCTE; HH(POPMAITHOHHAS;
KIIETKH https://m.eds00.ru/863e6ff0 KOMITbIOTEPHAST; KOMMYHHUKATHBHASI.

12 | ObmeH BemecTB WK 1 bubmmorexa [IOK OO0mmas rpaMOTHOCTE; HH(POPMAITHOHHAS;
MeTaboIu3M https://m.eds00.ru/863e766¢ KOMIIbIOTEPHAST; KOMMYHHUKATHBHASI.

13 | [Inactuueckuii oOMeH. 1 Bubnuoreka LIOK OO0w1ast rpaMOTHOCTh; HH(POPMALIMOHHAS;
dorocuHTE3. XEMOCHHTE3 https://m.edso0.ru/863e7c98 KOMITbIOTEpHAsT, KOMMYHHKaTHBHASI.

14 | Duepreruueckuii oOMeH 1 Bubnuoreka LIOK OO0m1ast rpaMOTHOCTh; HH(POPMALIMOHHAS;

https://m.edso00.ru/863e7aae KOMIIbIOTEpHAST; KOMMYHHUKATHBHASL.

15 | BuocunTes Genka. Peakiuu 1 0.5 Bubmmoreka LIOK OO0m1ast rpaMOTHOCTh; HH(POPMALIMOHHAS;

MaTpu4vHOro CMHTE3a

https://m.edso0.ru/863e7dc4

KOMIIBKOTCpHAsA; KOMMYHUKAaTUBHAA.
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16 | Tpancnsust — OUocUHTE3 Bubmuorexa LJOK OO0m1ast rpaMOTHOCTB; HH(POPMAIIHOHHAS;
Oenka https://m.eds00.ru/863e796e KOMITBIOTEpHAS; KOMMYHUKATHBHASL.

17 | Hexnerounsie popmbl KH3HU Bubmuoreka LJOK OO0m1ast rpaMOTHOCTb; HHPOPMAIIOHHAS;
— BHPYCHI https://m.eds00.ru/863e796e KOMITBIOTEpHAS; KOMMYHHKATHBHASL.

18 | J)KuzHeHHBII UK KIICTKH. Bubmumoreka [JOK OO0u1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS;
Jlenenue knerku. Muros https://m.eds00.ru/863e7540 KOMIIbIOTEpHAST; KOMMYHHUKATHBHASI.

19 | ®opmbl pa3MHOKEHHS Bubmumoreka [JOK OO0u1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS;
OpraHu3MOB https://m.eds00.ru/863e81b6 KOMITBIOTEpHAS; KOMMYHHKATHBHASL.

20 | Meiio3 bubmmoreka [JOK OO0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS,

https://m.edso00.ru/863e7f4a KOMIIbIOTEpHAsSI; KOMMYHUKATHBHASI.

21 | OOpa3oBaHue U Pa3BUTHE 0.5 bubmmoreka [JOK OO0m1ast rpaMOTHOCTh; HH(QOPMAIIHOHHAS;
MOJIOBBIX KIIETOK. https://m.eds00.ru/863e81b6 KOMITBIOTEPHAS; KOMMYHHKATHBHASL.
OnutonoTBOpeHne

22 | nauBulyanbHOE pa3BUTHE bu6mmorexa [IOK OO0m1ast rpaMOTHOCTh; UHPOPMAIIHOHHAS,
OpraHu3MOB https://m.eds00.ru/863e8436 KOMIIbIOTEpHAST; KOMMYHHUKaTHBHASI.

23 | Tenernka — Hayka o bubmoreka [JOK OO0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS,
HACIIEICTBEHHOCTH U https://m.eds00.ru/863e86f2 KOMITBIOTEPHAS; KOMMYHHKATHBHASL.
N3MEHYUBOCTU

24 | 3aKOHOMEPHOCTH bubmmoreka 1HOK OO01as rpaMOTHOCTh; HH(MOPMAIIMOHHAS;
HACJIEOBAHUS IPU3HAKOB. https://m.eds00.ru/863e8878 KOMITBIOTEPHAS; KOMMYHHKATHBHASL.
MoHOruOpUIHOE CKPEIUBAHUE

25 | JIurubpuaHoe CKpeIiBaHue. bubmoreka [JOK OO6m1ast TpaMOTHOCTE; HH()OPMAITHOHHAS,
3aKOH HE3aBUCHMOTO https://m.edsoo.ru/863e89a4 KOMIIbIOTEPHAST; KOMMYHHUKATHBHASI.
HaCJICIOBAHMUS ITPU3HAKOB

26 | CueruieHHOE HAClICOBaHHE 0.5 Bubnunoreka [IOK O01as rpaMOTHOCTh; HH(GOPMAIIMOHHAS;
IPHU3HAKOB https://m.eds00.ru/863e8c60 KOMITbIOTEPHAST; KOMMYHHUKATHBHASI.

27 | I'enernka noma. HacnenoBanue bubmmorexa [IOK OO0mmas TpaMOTHOCTE; HH(POPMAIIHOHHAS;
MPU3HAKOB, CIIETUICHHBIX C https://m.edso0.ru/863e8c60 KOMITbIOTEPHAST; KOMMYHHUKATHBHASI.
TIOJIOM

28 | M3MeHYHBOCTb. 0.5 Bubnuoreka LIOK OO0mas rpaMOTHOCTE; UH(GOPMAIIHOHHAS;
Henacnencrsennas https://m.edsoo.ru/863e8efe KOMITbIOTEpHAsT, KOMMYHHKATHBHAS.
N3MEHYUBOCTh

29 | HacnenctBeHHast UBMEHYMBOCTD 0.5 Bubnuoreka LIOK OO0mas TpaMOTHOCTE; UH(POPMAIIHOHHAS;

https://m.edsoo.ru/863e8efe KOMIIbIOTEPHAST; KOMMYHHUKATHBHASL.

30 | I'eneruka yenoBeka Bubmmoreka [IOK OO0m1ast rpaMOTHOCTh; HH(POPMALIMOHHAS;

https://m.edso0.ru/863e8d78

KOMIIBKOTCPHAA; KOMMYHUKATUBHAA.
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31 | Cenekums Kak Hayka M mporecc | 1 Bubmuorexa LJOK OO0m1ast rpaMOTHOCTB; HH(POPMAIIHOHHAS;

https://m.eds00.ru/863e8d78 KOMITBIOTEpHAsl; KOMMYHHKATHBHASI.

32 | Meronsl U JOCTHXKEHUS 1 Bubmuorexa LOK OO0m1ast r(paMOTHOCTh; HHPOPMAIIOHHAS;
CENeKIINY PACTCHUH U https://m.eds00.ru/863e9214 KOMITBIOTEpHAs; KOMMYHHKATHBHASL.
KHBOTHBIX

33 | buorexHoMOrMs KaK OTpacib 1 bubmmoreka LJOK OO0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS;
IPOM3BOJICTBA https://m.eds00.ru/863e9214 KOMITBIOTEpHAS; KOMMYHHKATHBHASL.

34 | TIpomexxyTouHas aTTeCTalHs 1 bubmmoreka LJOK O0m1ast rpaMOTHOCTh; HHPOPMAIIHOHHAS;

https://m.eds00.ru/863e9336 KOMIIbIOTEpHAsI; KOMMYHUKATHBHASI.
OBHIEE KOJIMYECTBO YACOB 0 8
I10 ITPOTPAMME

YYEBHO-METOJAUYECKOE OBECIHHEYEHHUE OBPA3OBATEJIbHOI'O TPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI /IS YYEHUKA
* buonorus: 10-11 kacc: 6a30Bblit ypoBeHb: yueOnuk, 10 xacc/ B.B.Ilaceunnk. M.: [IpocBemenue
METOAUYECKUE MATEPUAJIBI AJI51 YUUTEJISL
1.Myprasun [1.P. AktuBHbIe PpopMmbl 00ydeHus ounonorun M., [Ipocsemenne, 2007.
2. Jlepuep I'.U. buonorus Iloypounsie Tects! u 3aganus M., AkBapuym, 1998
3. XKypnai «buonorus B MIKoje»
4. Akumor C.U. u ap. buosorus B Tabimiax, cxemax, pucyHkax. YueOHO-o0Opa3zoBatenbHas cepust. — M: Jlucr-Hero, 2004. — 117¢.
5.JIepuep I'.1. Oo6mias 6uosorus (10-11 xmacesn): [Toaroroska k EI'D. KonTponbsHbie u camoctosTenbhbie padotsl/ I'.W.JIepuep. — M.: Dkemo, 2018. — 240c.
6. Mapkuna B.B. O6mias ouonorus: yuedHoe nocodue/ B.B.mapkuna, T.}O. Tatapenko-Ko3muna, T.I1. [Topagosckas. — M.: Jlpoda, 2008. — 135c.
7. Heuaesa I'.A., ®enopoc E.W. Dxosorus B axcnepumentax: 10 — 11 kimaccel: Meroauueckoe mocodue. — M.: Benrana-I'pad, 2006. — 254c.
8.Hooxkenor F0.1. ®dunerudeckas 3Bomonus yenoBeka.— ExarepunoOypr, 2005. — 112c.
9. Okonorus: Cucrema 3aIlaHui JJ1s1 KOHTPOJISI 0053aTELHOIO YPOBHS MOJIOTOBKH BBITYCKHUKOB cpeanelt mkoibl/ ABT. B.H. Ky3uernos. — M.: Benrana-I"'pad, 2004. — 76¢.
10.9komorus B a3kcnepuMenTtax: 10 — 11 kimaccel: Merogudeckoe mocooue. — M.: Berrana-I'pad, 2006. — 234
HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU HHTEPHET
1. https://bio-oge.sdamgia.ru/
2. Poccuiickast anektponHas mkomna. https://resh.edu.ru/. Buneoypoku u TpeHa)kepsI 1o OMOIOTHH.
3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4. http://www.theanimalworld.ru/
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O TPOLIECCA
YUYEBHOE OBOPYJOBAHUE
CripaBoYHBIE TaOIAIIBL.
I'oToBBIE MUKpOIIPENAPATHI.
Iepbapumn.
OBOPYJIOBAHME JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT, IEMOHCTPAIIAN
TepmomeTpsl, Bechl, yaniku [lerpu, mpoOupku, MeH3ypKH. JIyTbl, CBETOBbIC MUKPOCKOIIBI.
NutepakTuBHas nocka. MyabTUMEAUMHBINA TPOEKTOP
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