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IHHOACHUTEJIbBHAS 3AITMCKA

[Tpu pa3paboTke nmporpamMmbl 0 OMOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTPEAETICHUS MOIX0J0B K (POPMHUPOBAHUIO COICPIKAHUS y4eOHOTO
npenMera «buonorus» cocraBwiu: KoHenTyanbHble nolokeHuss GI'OC COO o B3amMOOOYCIIOBICHHOCTH IIENICH, COACpKAHMS, PE3yIbTAaTOB
oOyueHusi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJIOKEHUS 00 OOLIMX LENSAX M MPUHIMIIAX, XapaKTEpU3YIOIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeqHero obmero oopasoBanus B Poccuiickoii denepannu, a Takke MOJ0KEHUS O crienupuke OHONoTuu, e€ 3HAaYCHUH B
MO3HAHUM KUBOW MPUPOJBI U OOECIEUEHUHU CYIIECTBOBAaHUS dYeloBeueckoro obmiectBa. COIrIaCHO HA3BaHHBIM MOJIOKEHUSAM, OIPEIEICHbI
OCHOBHBIE (DYHKITH ITPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu AaéT MpeAcTaBiIeHHE O LeisaX, 00 oOmel crparerud OoOyudeHUs, BOCHHUTAHUS U PA3BUTHUS, OOYYarOIIUXCS
cpeacTtBaMu y4eOHOro mpeamera «buonorusy, onpeaenser o0s3aTeabHOE PEIMETHOE COAEPIKaHUE, €T0 CTPYKTYPY, paclpeieieHne o pa3ienam
U TeMaM, pEKOMEHIyEMYIO MTOCIIe0BATEILHOCTh H3yYeHHs yIeOHOr0o MaTeprasa ¢ yaéTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH
00pa3oBaTENHFHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIUXCsl.

B nporpamme 1o 600U TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IIITAHUPYEMBIM IMYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM pPe3yIbTaTaM
o0y4yeHus B (OPMHPOBAHWU OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEILHOW JEATEIHHOCTH YYEOHBIX JeHCTBUH, OOYYaIOMIMXCS IO OCBOCHHIO
coJiep>KaHusi OMOJIOrH4YecKoro oopa3oBaHusl.

B nporpamme no 6uonoruu (1011 kmaccsl, 6a30BbIi ypOBEHB) peair30BaH MPUHILUI IPEEMCTBEHHOCTH B U3YY€HUU OMOJIOTHH, Oiarogaps
yeMy B HEW MpOoCMaTpHUBAeTCA HANPABIEHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[EHHOCTHBIX OPUEHTALUH JIMYHOCTH, HKOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 30pOBOM 00pa3e >KU3HU M OEpeXHBIM OTHOLICHHEM K
OKpy>karote npupoaHoi cpese. [loaToMmy Hapsay ¢ U3ydeHrneM 001eOHOI0rHYeCKUX TEeOPUH, a TAK)KE 3HAHUN O CTPOSHUU KHUBBIX CUCTEM Pa3HOTO
paHra ¥ CyIIHOCTH OCHOBHBIX NMPOTEKAIOMIMX B HUX IPOILIECCOB B MPOTrpamMMe IO OMOJIOTUU YNIEJICHO BHUMAaHHE HCIOJIB30BAHUIO MOYYECHHBIX
3HaHUI B MOBCEITHEBHON JKU3HU JUIS PEIISHUs MPUKIIAJAHBIX 3a/1a4, B TOM YKCIIe: MPOPUIAKTUKU HAC/IEACTBEHHBIX 3a00I€BaHNI YelloBeKa, MeIUKO-
TEHETHYECKOTO0 KOHCYJIBTUPOBaHUS, 0OOCHOBAHHS HKOJIOTUYECKH IIeNIeCO00pa3HOrO TMOBEACHHUS B OKpYKaloIIed MPUPOAHOHN cpene, aHaim3a
BIIMSIHUS XO3SHCTBEHHON JIeATEIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPHUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIIEHHE BHUMAHUS K MPHUKIATHON
HaNpaBJICHHOCTH y4eOHOTro mpeaMeTa «broorusy mpoIuKTOBaHO HEOOXOJMMOCTHIO 00ECTICUeHHS! YCIOBUH ISl PEIICHNS OTHOM M3 aKTyalbHBIX
3ajja4 IIKOJBHOTO OMOJIOTMYECKOro 00pa3oBaHMs, KOTopas MpeanojaracT (GopMHpOBaHHE Yy OOy4aroIIMXCs CHOCOOHOCTH aJanTHPOBAaThCA K
M3MEHEHHSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHe cpemHero o0mero oOpa3oBaHUs 3aHUMaeT BakHoe MecTo. OHa obOecrneunBaeT (GOPMHUPOBAHUE y OOYUAIOUTUXCS
NPEJCTaBICHUH O HAy4YHOH KapTHHE MHpa, pacliupseT U o0oOIIaeT 3HaHUSA O KMBOM MpHpoJEe, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpTaHU3AIMH U BOJIOIMH, CO3/IaET YCIOBHSI JIUIsl: TIO3HAHMSI 3aKOHOB JKUBOU MPHUPOIBI, GOPMHUPOBaHUs ()YHKIIMOHAITLHON TPAMOTHOCTH, HAaBBIKOB
3JI0pPOBOT0 M 6€30I1aCHOT0 00paza )KU3HU, IKOJIOTMUYECKOT'O MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHWe OWMOJIOTHS MMEET TaKXKe I PelIeHUs BOCIHMTATENFHBIX W Pa3BUBAIOIIMX 3aJad CpPEIHEro oomero oOpa3oBaHUS,
colan3anuy odydarommxcs. VM3ydenue O6uonoruu obecrneynBaeT yciaoBUs Ui (OPMUPOBAHHMS HWHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WH(POPMAIIMOHHBIX HABBIKOB, ICTETHUECKOW KYJIBTYPHI, CIIOCOOCTBYET WHTETPAIlMM OMOJIOTMYECKHX 3HAHWW C TPEICTABICHUSAMHU W3 IPYTUX



y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3HMKH, XUMUH U reorpaduu. HazBaHHBIE MMOJIOKEHHUS O MpeaHa3HaueHHH y4yeOHoro mpeamera «buomorus»
COCTaBHJIM OCHOBY JUISL OTIPE/ICTICHUS IOJX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUS, TIPEACTABICHHOTO B IPOrpaMMe M0 OHOJIOTHH.

OT10op coxepkanust yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH € MO3HMLHUN KyIbTYpOCOOOPA3HOTO IMOAXO01a, B
COOTBETCTBHH C KOTOPBIM 00yYaromuecs JOKHBI OCBOUTH 3HAHUSA M YMEHHsI, 3HAUUMbIE U1 (POPMHUPOBAHUS 0OLIEH KyIbTYpbI, ONPEACIISIONINe
aJIeKBaTHOE IOBEJCHUE YEJIOBEKa B OKPYKaIOLIEH MPUPOJHOI cpelie, BOCTpEOOBaHHbIE B TIOBCEAHEBHOM KHU3HU U NMPAKTHUUECKON EATEIbHOCTH.
Ocoboe MecTo B 3TOH CHUCTeME 3HAaHMK 3aHMMAIOT JIEMEHTHI COJCPXKAaHUS, KOTOpPBIE CIy>KaT OCHOBOW IJisi ()OPMHMPOBAHUS NPEACTABICHUHN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOM KApTMHE MUPA U LIEHHOCTHBIX OPHEHTALMSIX JMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3allUM OHOJIOTMYECKOrO
oOpa3oBaHUsl.

CTpyKTypHpOBaHUE COAEp)KaHUS y4eOHOro Marepuaia B Iporpamme Mo OMOJOIMM OCYLIECTBIEHO C Y4ETOM IPHUOPUTETHOTO 3HAYCHMS
3HaHUI 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX >KMBOM MPHUPOJBI, 0 €€ YPOBHEBOW OpraHM3allMU M SBOJIIOLUU. B COOTBETCTBUU C 3TUM B CTPYKType
yueOHoro npeamera «buoorusy BbIAEICHbI CIEAYIOLINE COAepIKaTeNIbHble JIMHUM: «buonorus kak Hayka. MeTo/ibl HAy4HOro Oo3HaHusA», «KieTka
Kak Omojormyeckas cucrtema», «Oprann3M Kak OHojormyeckas cucteman, «CucreMa 1 MHOrooOpasue OpraHMuecKoro MUpay, « IBOIIOIUS KUBOH
IIPUPOABD), «IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTHY.

Ilens wu3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE — OBJIQJICHHE OOYYAIOLIMMMCA 3HAHUSAMH O CTPYKTYpHO-
(YHKLIMOHAJIBHON OpraHU3alluy KUBBIX CUCTEM Pa3HOIO paHra U NpuoOpeTeHHe YMEHHH MCIOJIb30BaTh 3TH 3HAHMS AJIs TPaMOTHBIX NEHCTBUH B
OTHOIICHUN OOBEKTOB KUBOM MPHUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIEeM.

JlocTuKeHue e U3y4yeHus ydyeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€CIIEUMBAETCS PEIICHUEM CIIEIYIOLNX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCA CUCTEMbl 3HaHUU O OMOJIOTMYECKUX TEOPHSIX, YUYECHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3ax, IpaBHIIax,
CIIy’KalllUX OCHOBOW i1 (pOpMUPOBaHUS MPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTUHE MHUpPA, O METOJaX Hay4dHOro MO3HAHUs, CTPOCHMH,
MHOT000pa3suu U OCOOEHHOCTSAX >KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alluy, BBIJAIOLUIMXCA OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OHOJIOTHH;

(dbopMupoBaHUe y 00ydaroIUXCsl TO3HABATENbHbIX, HHTEIJIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B Mpoliecce aHalIM3a JaHHbBIX O MYTSIX
pa3BUTHS B OMOJIOTUN HAYYHBIX B3IJIAA0B, HJIEH U MOJIX0/I0B K U3YUEHHUIO KHUBBIX CUCTEM PA3HOT'O YPOBHS OpraHU3allu;

CTaHOBJICHHE Yy OOywaroumxcs oOmeil KyabTyphl, (YHKIMOHAIBLHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBAThH SIBJICHUS
OKpY>KaloIlero M1pa >KMBOM MPpUPO/Ibl HA OCHOBAaHUM 3HAHUH U OIBITA, OJyYEHHBIX IPU U3yYEeHUH OMOJIOTUH;

(¢bopMupoBaHHE Y 00Yy4arOIIMUXCS YMEHUH WUIIOCTPUPOBATH 3HAUYE€HHE OMOJIOTMYECKUX 3HAHUI B MPAKTUYECKOW N1E€ATEIbHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUI M arpoOMOTEXHOJIOTHi;

BOCIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM >KHBOH MpPHUPOJBI, HEOOXOAMMOCTH OEpe HOro OTHOIIEHUS K Heil,
COOJTIOICHUSI STUYECKUX HOPM MPU IPOBEICHUH OMOJIOTHYECKUX UCCIIEeI0BaHUIA;

OCO3HaHME IEHHOCTH OHOJOTMYECKMX 3HAHUN JJIs TOBBIIIEHHUS YPOBHS SKOJOTMUYECKOW KYNIbTYphl, A (OPMHUPOBAHHUS HAYYHOTO
MHUPOBO33PEHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHON MKHU3HM JUISl OLIEHKHU TOCIEACTBUNA CBOEH EATENFHOCTH M0 OTHOILEHHIO K
OKpYJKaroIen cpejie, COOCTBEHHOMY 37I0pPOBBI0, 000CHOBAHHUE M COOMIOIEHUE MeP MPODUIAKTHKHN 3a00JICBaHUIA.



B cucreme cpennero obmiero oopazoanus «buonorusy», nzyyaemas Ha 0a30BOM YpOBHE, SIBIISIETCS 00s3aTE€IbHBIM YU€OHBIM IPEIMETOM,
BXO/ISIIIIUM B COCTaB MPEAMETHO 001acTH «ECTeCTBEHHO-HAYYHBIE TIPEAMETHD».

JInst u3yuenust Onosoruu Ha 6a30BOM ypOBHE CpeiHero odiiero oopasoBanus otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Heneno),
B 11 knacce — 34 yaca (1 yac B Hezelnio).

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorus kak Hayka.
Bbuonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH M JIPYTMMH €CTECTBEHHBIMH HayKamH, (uiocoduei, 3THKOM,
3CTETUKOM U npaBoM. Posib Guosoruu B GopMUPOBAHUN COBPEMEHHON Hay4HOM KapTHHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

MeTo/161 TO3HAHUS )KUBOH TPUPOTHI (HAOTIOICHNE, YKCIIEPUMEHT, OIIMCAHKE, U3MEPEHUE, KIIaCCH(HUKAIUS, MOICTHPOBAHHIE, CTATUCTUICCKAS
00paboTKa TaHHBIX ).

JdemoncTpanum:

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

Tabmuie! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI.

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI:

[Tpaktuueckas pabota Ne 1. «Vcnonp30BaHre pa3IuYHBIX METOIOB MPU U3YYEHUH OMOIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHHU3AIHA.

JKusbie cuctemsl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTau4ne )KUBBIX CHCTEM OT HEOPTaHUYECKOM MPUPO/IBL.

CpoiicTBa OmocucTeM U MX pazHOOOpa3ue. YPOBHU OpraHU3aluu OMOCHUCTEM: MOJIEKYJSPHBIN, KIETOYHBIA, TKAHEBBIH, OpraHU3MEHHBIN,
MOMYJISIIMOHHO-BU/I0BOM, SKOCUCTEMHBIH (0MOreo1eHOTHYECKHI), OOoChEepHBbIi.

JdeMoHCcTpanum:

Tabmuie! 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHU OPTaHU3AINH KUBOU IPUPOIBI».

Ob6opynoanue: moaens mosekyinsl JJHK.

Tema 3. XuMHUYEeCKHUI COCTAB M CTPOEHHE KJIETKH.

XHUMHYECKUHN COCTAB KIETKU. XUMUYECKUE AIEMEHThI: MAKPOIJIEMEHThI, MUKPO3JIeMEHTHI. Bo/la 1 MUHEpabHBIE BEIIECTBA.

DYHKIIMY BOJBI 1 MUHEPATBHBIX BEIIECTB B KiIeTKe. [lommepikanue ocMOTHYECKOTo OanaHca.

benku. CoctaB u crpoeHne 6em1KkoB. AMUHOKHCIOTH — MOHOMEpPHI OenkoB. HezaMeHnMbIe U 3aMEHUMbIE aMUHOKUCIOTBL. AMUHOKUCIIOTHBIN

COCTaB. YPOBHH CTPYKTYPBI OCITKOBOM MOJIEKYJIBI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS H YETBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBOMCTBA OEIIKOB.
buonornueckue pyHKINN OEIKOB.



@®epmeHThl — Ouonormueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas crneuupuyHocTtb. KodepMeHTHI
Burtamunpl. OTinnuust pepMEeHTOB OT HEOPraHMUECKUX KaTalln3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (IJII0K03a, pubo3a u Je30kcupudosa), rucaxapuabl (caxaposa, JIaKTo3a) U Mojucaxapuibl (Kpaxmal, TITHKOTeH,
LEJITI0103a). bruonornueckue pyHKIUHN yTIeBOAOB.

Jlunuaer: tpurnuuepunsl, dochorunuabl, crepounsl. I 'uapodunabHO-THIPOdOOHBIE cBOWcTBA. buonornyeckue QYHKIUH JUIHIIOB.
CpaBHeHME yIJIeBOJI0OB, OEIKOB U JIMITUA0B KaK UCTOUHUKOB SHEPTHUU.

Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotu st — MoHOMepsI HyKIeMHOBBIX KucioT. Ctpoenue u pyakuun [JHK. Ctpoenune u Gpynkmm
PHK. Bunst PHK. AT®: ctpoenue u pyHKIUH.

[uTtonorus — Hayka o kietke. KinetouHas Teopus — npumep B3auMoJeHCTBUA UJied U (aKTOB B HayYHOM MO3HAHUH. MeToIbl U3y4eHUs
KIIETKH.

Krnerka kak 1enoctHas xuBas cucrema. OOuiie Npu3HaKu KJIETOK: 3aMKHYTas HapyxkHas mMemOpana, monekynbl JJHK kak renernueckuit
anmapar, cucreMa CUHTe3a Oeka.

Turb! KII€TOK: dyKapuoTHYECKas U MpoKapruoTHueckas. OCOOEHHOCTH CTPOCHUS POKAPUOTHIECKOM KieTku. KieTounas cteHka OakTepHid.
CrtpoeHnue 3yKapuoTH4IeCKOil KiaeTKi. OCHOBHBIE OTJIMYUS PACTUTEIILHON, Y)KUBOTHOW ¥ TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUHAsl CTEHKA, MIMKOKAIUKC, uX pyHkuuu. [Inazmarnyeckas memOpaHa, €€ cBoicTBa U (PyHKIIHH.
[uTorutaszma u e€ opranousl. OgaomemOpanubie opranouasl kietku: JI1C, anmapat [Nonbmxn, mn3ocomsl. [loayaBTOHOMHBIE OPTaHOUIBI KIIETKU:
MUTOXOHJIPHH, TacTUAbL. [Iponcxoxaenne MuToXoHApuil U iactu. Buasl mnactun. HememOpaHHbie OpraHou bl KJIETKU: pUOOCOMBI, KJIETOYHBIN
LEHTP, [ICHTPUOIH, PECHUYKH, KI'YTUKH. DyHKIIMM OpraHou10B KiIeTKH. Britouenus.

Snpo — perynaropublii neHTp kieTku. CTpoeHue sapa: siaepHas 000J104Ka, KapruoIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcropT BelIeCTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®panknun, K. M. Bap.

Juarpammsl: «PacnipeneneHne XuMUYECKUX 3JIEMEHTOB B HEXXUBOM Tpupoe», «PacnpeneneHne XuMUYECKUX SJIEMEHTOB B )KMBOU IPUPOAEH.

Tabmuipl u cxemsl: «llepuoandeckas TabIMIIa XUMUYECKUX JIEMEHTOBY, «CTpOCHHE MOJEKYIBI BObDY, «bruocunTe3 Oenkay, «CTpoeHue
MoInekynbl Oenka», «Ctpoenue Qepmentan, «HyknemHoBbie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHue >yKapHOTHYECKOM
KIIeTKN», «CTpoeHHe )KUBOTHOM KIETKN», «CTpOEHHE paCTUTENBHOM KIeTKNY, «CTpOoeHNE IPOKAPUOTHUECKOH KIIETKW», «CTpOeHUE Sapa KIETKH,
«YrneBoab», «Jlunuapnm.

O6opyaoBaHME: CBETOBOM MMKPOCKON, OOOpYAOBAaHME Ui IMPOBEIEHUS HAOIIOJEHUH, M3MEpEeHUH, SKCIEPUMEHTOB, MUKPOIpENapaThl
PaCTHTENBHBIX, )KUBOTHBIX M OaKTePHAIBLHBIX KIETOK.

JlabopaTopHble N NpaKTHYeCcKHe PadoThI:

Jlaboparopnas padora Ne 1. «/3ydeHne KaTaTUTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA MPUMEPE aMUIIa3bl MIIH KaTallasbl)y.

Jlaboparopnas pabora No 2. «l3ydeHue CTpoeHHsS KJIETOK pPACTEHHUU, >KMBOTHBIX W OaKTepuil MOJ MHUKPOCKONIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OMuCaHue».



Tema 4. ’KusHeaesaTeJIbHOCTH KJIECTKH.

OOmeH BemiecTB, WM METa0OMM3M. ACCUMIIIAIMS (TUTACTHYECKUN OOMEH) M JUCCUMUWIISIIUS (PHEPreTUYECKUi OOMEH) — JIBE CTOPOHBI
eIMHOTO Tporiecca MeTabonmu3Ma. Poiib 3aKOHOB COXpaHEHUS BEIIECTB M SHEPTUH B IOHUMAHUU METAa00IM3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpoPHbINA. Ponbs pepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

dorocunTte3. CBeToBas U TeMHOBas (asbl porocuHTes3a. Peakimu Gorocunresa. IdhdexTuBHOCTH hoTOCHHTE3a. 3HaYeHHE (DOTOCUHTE3A ISt
XKU3HU Ha 3emuie. Bnusaue ycnoBuii cpeqpl Ha GOTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHHTEe3. XeMOCUHTE3UPYIOIIHNE OaKTEpUH. 3HAUEHUE XEMOCHUHTE3a JJIs1 )KM3HU Ha 3eMIIE.

DHepreTudeckuii oOMeH B kierke. PaciernieHrue BelecTB, BBIICICHUE U aKKyMYJIUPOBAHHE SHEPTUU B KIIETKE. DTalbl SHEPreTHYECKOro
oomena. I'nmmukonus. bpoxkenwe u ero Bunael. KucnopomHnoe oxkucieHue, Wi KJIeTo4HOe Jbixanue. OkuciauTenbHoe (ochopuimpoBaHue.
D} heKTHBHOCTH YIHEPTETHIECKOTO OOMEHA.

Peakun marpuuHoro cunartesa. ['enernueckas nadopmarus u JJHK. Peanuzanust renerndyeckoit napopmarum B kietke. [ eHeTHUeCKuil Ko
u ero cBoiictBa. Tpanckpuniusi — marpuunbiii cunte3 PHK. Tpaucnsiuus — Guocunres 6enka. Jtansl TpaHcasuuu. KonupoBanue aMHHOKHUCIIOT.
Pois pubocom B OuocuHTE3E Oenka.

Hexknerounsie ¢popmsl sxu3nu — BUpychl. Mctopust otkpeitus Bupycos (. Y. MiBanoBckuit). OCOOEHHOCTH CTPOEHUS U )KU3HEHHOTO IIMKJIA
BUpycoB. bakrepuodaru. bonesHn pacreHuid, KUBOTHBIX W YEJIOBEKa, BBI3BIBAEMBIC BHpycaMu. Bupyc mmmyHonedunura uenoseka (BUY) —
Bo30yautenb CIIM/la. O6paTHas TpaHCKpHUMIMS, peBepTaza u uHTerpasa. [IpodpunakTika pacnpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpanum:

IToprpetsr: H. K. Konsnos, /I. Y. MBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel muranusy, «Metabonuzmy», «MHUTOXOHAPU», «IHEPreTHUECKUN 00MeH», «XioporacTy», «DoTocuHTe3y,
«Ctpoenne IHK», «Ctpoenue u GpyHKIIMOHHpPOBaHHE reHay, «CuHrte3 6enkay, «[ eHernueckuit koa», «Bupyce», «baktepuodaruny, «CtpoeHue u
»u3HeHHbIN 1uki Bupyca CITM/]a, 6akrepuodaray, «Permmkanus JJTHK».

Ob6opynoBanue: moaenu-anmumkanuu «Y nsoenue JIHK u tpanckpuniusy, «buocunte3 0enkay», «CTpoeHHE KIETKNU», MOJENIb CTPYKTYpPhI
JTHK.

Tema 5. Pa3MHOKeHMe M HHAUBHIYATbHOE Pa3BUTHE OPTraHU3MOB.

KrneTounslii uKI, WU KU3HEHHBIN 1K kineTku. MaTepdasza u murto3. IIpouecchl, nmporekarmue B uHTepdasze. Pennukanusa — peakuus
matpuuHoro cuHte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIA HaOop — kapuoTun. JIMMIOWAHBIN M TaruloMIHBIA XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTtonoruueckre 0OCHOBbI pa3MHOKEHUSI U MHAMBUAYAJILHOTO Pa3BUTHS OPraHU3MOB.

Jenenue knerku — muto3. Ctaaun Muto3a. [Iporecchl, mpoucxosaiiye Ha pa3HbIX CTaIusX MUTO3a. Buogorndyeckuii cMbIcii MUTO3a.

[TporpamMmmupyemast Tubenb KISTKH — allonTo3.

@®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrosioe U moyioBoe. Buupl Oecroynioro pasMHOMKEHUS: JelieHHe HaJABO€, MOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIOHUPOBaHUE OPTaHU3MOB, €r0 3HAUCHHE ISl CEJICKIUH.

[TonoBoe pa3mMHOKEHUE, €r0 OTINYHS OT OECIOI0TO.



Meiio3. Ctaguu meiioza. IIpoueccsl, mpoucxoasmye Ha ctaausx Menosa. I[losenenne xpomocom B Meliose. Kpoccunrosep. buonornueckuii
CMBICJI M 3HAYE€HHE MeWo3a.

["ameTorenes — mporiecc 00pa3zoBaHuUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIC jKeIe3bl: CEMEHHUKH U ANYHUKH. OOpa3oBaHHe U pa3BUTHE
IIOJIOBBIX KJIETOK — raMeT (criepMaTo30ouj, SULEKIeTKa) — CliepMaTorenes3 U oBoreHes. OcoO0EHHOCTH CTPOEHUS SMLEKIETOK U CIEPMATO30M/10B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuThe (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpUOreHe3). DTanbl SMOPHOHAIBHOTO PAa3BUTHUS y TMTO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, racTpyisiius, opranorenes. [loctamOpruonansHoe pazputue. TUIBI TOCTAIMOPHUOHAIIBHOTO Pa3BUTHS: MPSMOE, HEMPAMOE
(;mmanHOYHOE). BiustHue cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIEC BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHU, CTAJANH Pa3BUTHSIL.

JdemoncTpanmu:

Tabmuupl 1 cxeMbl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOBY», «JIBOITHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHUi», «BereraTuBHOE
pa3MHOXKEHUE pacTeHuil», «J/lenenue kietku Oakrepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIeTOUHBIN MUK,
«Permukanus [JHK», «Mutosy, «Meito3y, «IIpsimoe u Henpsimoe pa3BuTHe», «I'aMeToreHe3 y MISKOMUTAIOIIUX U YeIoBeKa», «OCHOBHBIE CTaIUU
OHTOI'€HE3a».

Ob6opynoBaHue: MUKPOCKOII, MUKporpenaparsl «CriepMaTo301Ibl MIESKOTUTAIOMIECTOY, «SIHIIeKIeTKa MIeKOouTaromeroy, «Kapuoknnes B
KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MoIeTb-anmiiukanus «/lenenue knetkun», moaens JJHK, Mogens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble M IPAKTUYECKUE PA0OThI:

JlaGopatopnas padota Ne 3. «HabmoieHre MUTO3a B KJIETKaX KOHUYMKA KOPEITKa JIyKa Ha TOTOBBIX MUKPOIIPETapaTaxy.

Jlaboparopnas padota Ne 4. «M3yyeHune cTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpENapaTax.

Tema 6. HacjieAcTBEHHOCTHh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuKu. Mctopus pa3BuTHs reHeTUKU. Posb 1IuTon0rny 1 SMOPHOIOrUY B CTAaHOBIIEHUH M'eHETUKHU. Bkiag poccuiickux
U 3apyOeXHBIX YYEHBIX B PAa3BUTHUE T€HETUKU. MeToAbl T€HETUKU (TMOPHI0JIOTMYECKUHM, IIUTOT€HETUYECKHUM, MOJIEKYISIPHO-TEHETUYECKUIN).
OcCHOBHBIE IreHETHYECKHE MOHATHS. [ €eHeTHUeCKass CUMBOJINKA, UCIIOJb3yEMas B CXeMaX CKpELIMBaHUM.

3aKOHOMEPHOCTH HAcJEeI0BaHUs NPU3HAKOB, ycTaHOBIeHHble I'. Mennenem. MoHOrHOpuaAHOE CKpellMBaHHE. 3aKOH €AMHO-00pa3us
ruOpuI0B nepBoro mnokoseHus. IIpaBuno goMuUHHMpOBaHUS. 3aKOH pPAaCIIEIUICHUs NpU3HAKoB. ['Mmore3a yucToTsl ramer. IlonHoe u HemonHoe
JOMUHHUPOBAHUE.

JiurnOpuiHoe ckperyBanue. 3aKOH HE3aBUCUMOTO Hacjel0BaHUs MPU3HAKOB. L{uToreHeTnueckue OCHOBBI AUTHOPUIHOTO CKpPEIMBaHHUS.
Ananusupytouiee ckpemyBanue. Mcrnoap30BaHue aHaIM3UPYIOLIET0 CKPELMBaHuUs JJIs ONPeIeIeHHsI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY HaclleZIoBaHMIO reHoB. HapyieHue cremnsieHus reHOB B
pe3yibpTaTe KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | € HeTHUECKHE KapThl.

I'eneruka nona. XpoMOCOMHOE OmpefiesieHne mojia. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHble U reTeporaMeTHble OPraHU3MBL.
HacnenoBanue Npu3HaKkoB, CLENIEHHBIX C TIOJIOM.



N3menunBocTh. Buabl HM3MEHYMBOCTH: HEHACHEJACTBEHHAas M HacJEACTBEHHas. Poib cpeabl B HEHACIEICTBEHHOW HW3MEHUYMBOCTHU.
XapakTepucTuKa MOJU(PUKAIIMOHHON H3MEHYMBOCTH. BaprannoHHbIi psii 1 BapuannoHHas kKpuBas. Hopma peakiuu npusHaka. KonndyecTBeHHbIE
Y KayeCTBEHHbIE MPU3HAKHN U UX HOpMa peakuuu. CBoiicTBa MOAM(PUKAMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wiM reHOTUNHWYECKas, W3MEHYUMBOCTh. KoMmOMHATHMBHAs W3MEHYMBOCTb. MeH03 U MOJIOBOM MpoIecC — OCHOBA
KOMOMHATUBHOM HM3MEHUMBOCTH. MyTallMoHHas H3MeH4YMBOCTh. Kilaccudukauus myranuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YactoTa u
NPUYUHBI MyTanuii. MyTarennsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAclIeACTBeHHOM n3MeHunBocty H. W. BaBunosa.

BuesaepHast HacnIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuorun venoBeka. OCHOBHbIE METO/bl T€HETUKH YEJIOBEKA: T'€HEATOTHYECKUM, OJIM3HEIIOBBIM, IUTOTCHETHUYECKUH,
OMOXUMHYECKUN, MOJIEKYJIsIpHO-TeHeTnueckuil. CoBpeMEeHHOE OmpefielieHne IeHOTHUIIA: MMOJTHOT€HOMHOE CEeKBEHUPOBaHUE, TEHOTUIIMPOBAHUE, B
ToM uucie ¢ mnomouipto II[[P-ananu3a. HaciencTtBeHHble 3a00jeBaHMS YEIOBEKAa: TICHHBIC OOJIC3HH, OOJC3HM C HACJICICTBCHHOM
MIPeIPacioIOKEeHHOCTHI0, XPOMOCOMHBIE Oosie3Hn. CoMaTndyeckue U renepatuBHbie MyTanuu. CTBoJOBbIE KIeTKU. [IpuHIMIEI 310poBOTo 00pasa
KU3HH, TUATHOCTUKH, MPOPUIAKTUKU U JICYCHUSI TCHETHUECKUX Oosie3Hel. MeInKo-TeHETHYEeCKOEe KOHCYIbTUPOBAHUE. 3HAYCHUE MEIUITMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHNI YellOBEKa.

JdemoncTpanmu:

[Moptpertsr: I'. Menaens, T. Mopran, I'. ne @pu3s, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBumos.

Tabmuie! 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHNE U €T0 IIUTOTCHETHYIECKasi OCHOBAY, «3aKOH PACIICIUICHUS U €T0 IIUTOTCHeTHIeCKas
OCHOBa», «3aKOH YHCTOTHI rameT», «lurubpumHoe ckpemmuBanue», «lluTojroruuyeckre OCHOBBI JAUTHOPUIHOTO CKpelIUBaHUs», «Meio3»,
«B3anmosielicTBiE ayUIeNIbHBIX TE€HOBY», «l €HEeTHMYecCKHe KapThl PACTCHHM, XUBOTHBIX U ueJoBeKa», «['eHeTwka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHMUsI, CLIEIUICHHOTO C Moiom», «KapuoTumnsl yenoBeka U )KUBOTHBIX», «Buabl usMeHUUBOCTHY, «Moau(pHUKaIMOHHAS U3MEHYUBOCTD,
«HacnenoBanue pesyc-haktopay, «['eHeTuka rpynn KpoBu», «MyTallMoOHHAs U3MEHYUBOCTHY.

ObopynoBanue: MoAenu-anmIukanun «MoHOTHOpUIHOE CKpelnuBanue», «Henomnoe momuHupoBaHuey, «{urubpuanoe ckpenimBaHuey,
«Ilepekpéct xpoMocomM», MUKPOCKOI U MUKporpenapat «J{po3oduna» (HopMa, myTanuu (HOpMbI KPbUTHEB U OKpacKku Tena), repbapuii «I"opox
ITIOCEBHOM.

JlabopaTopHble N NpaKTHYeCKHe PadoThI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPHIHOTO CKPEIIMBaHUSA Y JIPO30(HUIBI Ha TOTOBBIX
MHUKpOTIpernaparax.

Jlaboparopnas padota Ne 6. «M3yuenne MmoauGUKaMOHHON N3MEHUYNBOCTH, TOCTPOCHHE BapUALIMOHHOTO Psijia M BAPUAIMOHHON KPUBOWY.

Jlabopartopnast pabora Ne 7. «AHanu3 MyTanuil y 1po30Quiibl Ha TOTOBBIX MUKpPOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBieHHe U aHATTU3 POJIOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka M MpOIECC. 3apOoKIEHUE CeleKuuu U aoMectukanus. Yuenue H. M. BaBuioBa o meHTpax HpPOUCXOXKIECHUS U
MHOT000pa3us KyJIbTypHBIX pacTeHUM. [[eHTphl MPOUCX0KICHHSI TOMAITHUX KUBOTHBIX. COPT, MOpo/1a, IITaMM.



CoBpeMeHHbIE METOABI celeKIMu. MaccoBbIi M MHAUBHIYaJIbHBIA OTOOPHI B CENEKUUU PAcTEHHH M XKMBOTHBIX. OIIEHKa 3KCTepbepa.
brauskopoacTBeHHOE CKpenBanue — nHOpuAMHT. Yucras nuaust. CKpelBaHue YUCThIX JIMHUHA. [ eTeposuc, ninm rubpuanas cuna. HepoacrsenHoe
CKpelBaHue — ayropuaunr. OraanéHHas ruOpuauzanus u e€ ycrnexu. McKycCTBeHHBIH MyTareHes3 M MOJIy4eHHUe MOJIMIUIONIO0B. JlocTmxeHus
CEJICKLIUU PACTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buorexHonorus kak orpacib Npou3BoicTBa. ['eHHast uHkeHepus. DTanbl co3ianusa pekomOonHantHo JJHK u TpaHCreHHBIX opraHu3MoB.
Kierounas wunxeHepusa. Kierounble KynpTypbl. MHKPOKJIOHAIBHOE pa3MHOXeHUE pacTeHuid. KiloHupoBaHHE BBICOKOIIPOIYKTHBHBIX
CEJIbCKOX O35 CTBEHHBIX OPraHU3MOB. DKOJOTHUECKUe U AThYeckue mpodaembl. MO — reneTndyecku MOIU(PUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. . BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. BaHos.

TaGmuuer u cxemsl: kKapTa «L[eHTpBI IPOMCXOXKACHUS 1 MHOTO0Opa3us KyIbTYPHBIX pacTeHuity, «[lopoisl qoMamHux KUBOTHBIX», «CopTa
KYJIBTYpPHBIX pacTeHuit», «Otnanénnas rudpuausanus», «Padorsl akagemuka M. @. MBanoBay, «[lonmumnonnus», «OO0bEKTbl OMOTEXHOIOTHIY,
«KneTtounsle KyJapTypbl U KIIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBanue: MYJSDKU TIOJJOB M KOPHEIUIOAOB JUKHUX (POPM M KyIBTYpHBIX COPTOB pacTeHHH, repdapuii «CenbCKOXO03sSHCTBEHHBIC
pacTeHUsI.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

Okckypeusi «OCHOBHBIE METO/bI U JIOCTHKEHHUS CEJeKIMH PACTEHUH M YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATEIbHBIA YYACTOK, B TEIUIMUYHOE XO35ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHAS] GMOJIOTHS.

[IpennocsiIKu BO3HUKHOBEHHUS SBOIOIMOHHON TEOPUU. DBOIOIMOHHAS TeOpus U €€ MeCcTO B OMOJIOTHH. BiMsiHIE 3BOIIOIMOHHON TEOPUH
Ha pa3BUTHE OMOJOTUU U IPYTUX HAYK.

CaupnerenbcTBa 3BoNIONMH. [laneoHTONOrMYECKHE: TTOCIIEI0BATEILHOCTD MOSBICHHS BUAOB B MTAJIEOHTOJOTUYECKON JIETOMUCH, TIEPEXOTHbIE
¢dopmbl. broreorpadguueckue: cxoacTBO U pazinuune (payH U Gprop MaTEPUKOB U OCTPOBOB.

OMOpPHUOIOrHYEcKHe: CXOJACTBA M PA3IUYUS SMOPHUOHOB PAa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: FOMOJIOTMYHBIE,
aHAJIOTHMYHBIE, PYIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIApHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OpraHu3MOB.

OpomonnonHas teopust Y. Jlapsuna. IIpennocsiiku BO3HMKHOBEHHs JapBHUHM3MA. J[BHIKyIIME CHIIBI 3BOJIIOLMHM BHJIOB 1O [lapBuHY
(M30BITOUHOE Pa3MHOXKEHHE ITPU OTPAaHUYEHHOCTH PECYPCOB, HeolpeneaEHHasi U'3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust aBonmtonuu (CTO) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposontorus. [Tomynsius kak eTuHUIA BUIa U 3BOJIIOLUH.



JIBrokyne cuitbl ((hakTOphl) 3BONIOLMHK BUIOB B IPUpoIe. MyTalMOHHBINA Mpo1ecc ¥ KOMOMHATHBHASI U3MEHYMBOCTD. [lomynsuonHbIe
BOJIHBI U Jipeiid reHoB. M30smus 1 MUTparusl.

EcrecTBeHHBII 0TOOP — HANPABIAIOMUN (aKTOP IBOITIOIUH. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Boonuu. [Ipumeps! nmpucnocobiieHuil y opranu3MoB. ApoMop(o3bl U UANO-aAaNTAI|H.

Bun u BunooOpaszoBanue. Kpurepuu Buga. OCHOBHbIE (JOPMBI BHI000pa30BaHMsL: Feorpapuueckoe, IKOJIOrHUECKOe.

Maxpososrorust. @opMel IBOTIONHH: (hHIeTHYECKas, TUBEPreHTHAs, KOHBEpreHTHAas, apauiesnbHas. HeoOpaTuMOCTh 9BOITIOLINH.

IIponcxoxaeHue OT HeclleUAIM3UPOBAaHHBIX NpeAKoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHasi paauanys.

JdemoncTpanmu:

IToprpersr: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep, A. H. CeBepuios.

Tabnuupl u cxembl: «Pa3BuTHe OpraHM4ecKoro Mupa Ha 3emie», «3apoAbIlN MO3BOHOYHBIX JKMBOTHBIX», «ApXeonTepukc», «Popmsl
00pbOBI 3a cymecTBoBaHUE», «EcTecTBeHHBIN 0TOOP», «MHOT000pazne COpTOB pacTeHuil», «MHOroodpasue nopo] )KUBOTHBIXY, «llomyssmuny,
«MyTanoHHasi U3MEHUYUBOCTEY, «ApomMopdo3s», «Manoanantanuny, «O0mas aerenepanusy», «BrwKyime cuibl dBoonnny, «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsuna», «bopb0a 3a cymecrBoBanue», «IIpucrnoco6ieHHOCTs Opranu3MoBy, «I'eorpadpuueckoe BH1000pa3oBaHUE,
«IKOJOTHYECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH, HAOOp IJIOAOB M ceMsH, Koyuiekuus «lIpumepsl 3aliuTHBIX
MPUCTIOCOOTIEHUM Y KUBOTHBIX», MOZIeNIb «OCHOBHBIE HAIIpaBJICHUS YBOJIIOLIMMNY, 00bEMHAsA Moieb «CTpOEHHE MOJIOBHOI'O MO3Ia TO3BOHOYHBIX .
buoreorpaguueckas kapta mupa, kojuiekuus «®opMbl COXpaHHOCTH UCKOMAEMBIX )KMBOTHBIX M pacTeHUI», MoJielnb antuinkanus «llepekpéct
XpOMOCOMY», BIaKHBbIE TpenapaTsl «Pa3BuTHe Hacekomoroy», «Pa3BuTHe IATymIKM», MUKporpenapar «/po3odunay (Hopma, myramuu (HOpMBI
KPBLJIBEB U OKPACKU TeEJa).

JlaGopaTopHble M NPpaKTHYeCKHe PA0OThI:

JlaGopatopHnas pabota Ne 1. «CpaBHeHHE BUAOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHnas pabota Ne 2. «Onucanue Npucrnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepay.

Tema 2. Bo3dHnKHOBeHUe U pa3BUTHeE )KM3HH Ha 3eMuie.

JloHayuHble MPEJCTABICHUSA O 3apOKIEHUM XHU3HU. HayuyHble rumore3bl BOSHHMKHOBEHMsS KM3HM Ha 3emjie: aOMOreHe3 W IMaHCIEepMMS.
Xumuueckasi 3BOTIONMs. AOMOTeHHBIN CUHTE3 OPraHUYeCKUX BEILIECTB U3 HEOPTaHMYECKUX. DKCIIEPUMEHTAIbHOE MOATBEP)KICHHE XUMUYECKON
sBostoniMu. HawanbHble aTanbl Ouosormyeckoil spomtonuu. I'mnoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
POTOKJIETKH. [IepBbie KIIeTKH U UX dBoMoL M. POPMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u mepuonaM. Karapxeit. Apxelickas u npotepo3oiickas 3pel. [lanmeo3oiickas spa u €€ mepuombl:
KeMOpUICKUi, OpJOBUKCKUNA, CUITYPUHCKUH, IEBOHCKUNA, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3o30iickas spa U €€ NepHO/Ibl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30licKas 3pa 1 €€ nepruo/ibl: MaJeOreHOBBIN, HEOT€HOBBIM, aHTPOIIOI€HOBBIH.

XapakTepucTuKa KiimMaTa U reoJorn4eckux nporeccoB. OCHOBHBIE 3TaIlbl IBOJIOLNUN PACTUTENBHOIO U JKUBOTHOTO MUpa. ApoMOp(o3bl y
pacTeHuii 1 KUBOTHBIX. [losiBIIeHUE, pacIBET U BBIMUPAHUE I'PYIII )KUBBIX OPraHU3MOB.



Cucrema OpraHuYeCKOro MUpa Kak OTpakeHue 3BOJOINN. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBonronus 4eaoBeka. AHTPONOJIOrUs Kak Hayka. Pa3BuTue mpeicTaBieHuil O IPOUCXOXKACHUN YeJIoBeKa. MeToIbl U3yueHUsl aHTPOIIOTeHE3a.
CxopcTBa 1 pazinyus 4eJI0BeKa U AKUBOTHBIX. CHCTEMAaTHYECKOE MTOJI0KEHUE YEJIOBEKA.

JBmkymme cuiibl ((pakTophl) aHTpororenesa. HacnenacTBeHHas M3MEHYHBOCTh M €CTECTBEHHBIM 0TOOp. OOIIeCTBeHHBINH 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYIUNA TPY/Ja, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIUU ¥ BETBU HBOJIIOIIMYU YETIOBEKA: aBCTPATIONUTEKH, YenoBek ymenbii, YenoBek npsaMoxoasiuii, YenoBek HeaHIepTaIbCKUH,
Yenosek pa3yMHbIil. Haxoku nckonmaeMbIx OCTaTKOB, BPEMSI CYIIECTBOBAaHUSI, 00JIaCTh pacnpocTpaHeHus, 00bEM TOJIOBHOTIO MO3ra, 00pa3 KU3HHU,
opyausi.

Yenoseueckue packl. OCHOBHBIE OOJIBIINE PacChl: eBponeouHas (eBpa3uiickas), Herpo-aBCTpajouiHas (IKBaTOpUajIbHasi), MOHTOJIOMIHAS
(a3marcko-aMepukaHcKas). YepTsl MPUCTIOCOOIEHHOCTH MPEACTABUTEIICH YeTIOBEUSCKHUX Pac K YCIOBHSIM CYIIECTBOBAHUS. ETMHCTBO 4eTIOBEUECKUX
pac. Kputuka pacusma.

JdemoncTpanmu:

[Moptpetsr: ®. Penu, JI. [Tactep, A. Y. Omapun, C. Munnep, . FOpu, Y. lapBuH.

Tabmuubl n cxembl: «Bo3nukHOBeHne CoJIHEUHOUW cUCTeMBbI», «Pa3BuTue opraHuyeckoro mupay, «PactutenbHas kietka», «KuBoTHas
KieTtkay, «lIpokapuornueckas kinetka», «CoBpeMeHHas CUCTeMa OPraHM4ecKoro Mupay, «CpaBHEHME aHATOMUYECKUX YEPT CTPOCHHUSI YETIOBEKA U
YeIIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAaXOJOK IMPEIKOB COBPEMEHHOTO YeJIOBEKa», «J[peBHEHIIHE THOam»,
«/IpeBHue nmoan», «llepBpie cCOBpeMEHHBIE 01N, «HelI0BeUeCKHre pachl».

O6opynoBanue: myispku «lIporcxoxaeHne yenmoBeka» (OFOCTHI aBCTPATIONMUTEKA, MUTEKAHTPOIIA, HEAHIePTalIblla, KPOMAHBOHIIA), CIICTIKU
WM U300paKeHUsI KAMEHHBIX OPYJIUil TEpBOOBITHOTO YesioBeKa (KaMHU-YOMTEPhI, pyOuia, ckpebdiia), reOXpOHOIOTHYeCcKas Ta0IuIa, KOJICKIIHS
«DOpMBI COXPAaHHOCTH UCKONIAEMBIX KUBOTHBIX U PACTEHUII».

JlaGopaTopHble M MPpaKTUYeCKHe PadoOThI:

[IpakTuueckas padota Ne 1. «M3yueHune nckomnaeMbIX OCTaTKOB PAaCTEHUH U )KMBOTHBIX B KOJUIEKIIAAX).

DKCKypcus «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYyUHbIN WU KpaeBeTUeCKu My3eh).

Tema 3. Opranu3msl 1 OKpYy:KaloIasi cpeaa.

DKOJIOTHS KaK HayKa. 3a/1aud U pa3Jiesbl SKOJI0TUU. MeTO bl SKOJIOTHYECKUX UCCIENOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpenbl 00UTaHUS OPTAaHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIIHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAs!.

Oxonornueckue Qakrtopsl. Knaccudukaius HKOIOTHYECKUX (PAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE W aHTPOIOTeHHbIE. JlelicTBue
IKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MEI.

AOGuoTtndeckue (akTOphl: CBET, TEMIlepaTypa, BiIakHOCTh. DoTtonepuoamnsM. [Ipucnocobiennss OopraHu3MoB K JEHCTBUIO a0MOTHYECKUX
(dakTopoB. bruonornyeckue puTMBI.



buotnueckue ¢axTopsl. Buapl OHOTHUECKHMX B3aUMOCHCTBUI: KOHKYPEHILMS, XHMIIHHYECTBO, CUMOMO03 u ero ¢Qopmel. I[lapazutusm,
Koomeparusi, MyTyadu3M, KOMMEHCAIu3M (KBapTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAIM3M, HEUTpau3M. 3HaueHHE OWOTHYECKUX
B3aMMOJICHCTBUII [IJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTepUCTUKU Momyisiiiii. OCHOBHBIE MMOKa3aTeIu MOMYJSIIUKA: YACICHHOCTh, INIOTHOCTh, POKIAEMOCTh, CMEPTHOCTbD,
MPUPOCT, MUTpalus. JJuHaMuKa YUCIEHHOCTHU MOMYJISALUU U €€ PeryIIsius.

JdemoncTpanmu:

[Moptpetsr: A. I'ymboasar, K. @. Pynbe, 3. I'ekkensb.

Tabmubsrt u cxembl: kapra «[Ipupoansie 3o0Hbl 3emim», «Cpeabl oOuTaHus opraHuzMoBy», «Dotonepuonuszmy», «llomynauumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISIUU UHPY30pHU-TY(henbKu», «IIumeBpie nemm».

JlaGopaTropHble U IpaKTHYECKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUSY.

JlaGopatopnas padora Ne 4. «BiusiHEe CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «[1oacu€T NIOTHOCTH MOMYJISAINI PA3HBIX BUOB PACTEHHI.

Tema 4. Coo01iecTBa M DKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OUOIIeHO3a: BUAOBAsA, IPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Buab-noMUHaHTHI.
Cssi3u B OHOIICHO3E.

Okosorndyeckue cucteMbl (dkocuctemsl). llonsitne 00 sKkocucteme u OmoreomeHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI IKOCHUCTEMBI:
MPOYLIEHThI, KOHCYMEHTBI, peaylleHThl. KpyroBopoT BeuiecTB U MOTOK SHEPrUu B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHH IKOCUCTEMBI.
[Tumessie nienn 1 cetr. OCHOBHBIC TOKA3aTENN dKOCHUCTEMBI: OMOMacca, MPOAYKIHA. DKOJOTHYECKUE MUPAMUIBL: MPOTYKIIMH, YUCICHHOCTH,
6uomaccel. CBOMCTBA SKOCUCTEM: YCTOMUMBOCTh, CaMOpETryJisiius, pazButie. Cykieccus.

[TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOWMHOTO WIIH MIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOTreHHBbIE HKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpPOO3KOCHCTEeMBbl. buojornueckoe M XO3SHCTBEHHOE 3HAUY€HHE arpo3KOCUCTEM U
ypOO3KOCHCTEM.

buopaznoobpa3zue kak pakrop ycToiunBocTH sKocucTeM. CoxpaHeHne OHOIOrnYeckoro pazHooopasus Ha 3emie.

VYuenue B. 1. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouochepsl. Kupoe BemectBo u ero GpyHkiuu. OcoOeHHOCTH
6uocdepsl Kak r100anbHO dkocucTeMbl. J[MHaMu4Yeckoe paBHOBecHE U oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BenecTs 1 GMOre0XUMHUECKUE IIUKIIBI 3JIEMEHTOB (yriiepoJia, a30Ta). 30HaNbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emsn. AHTPONOreHHbIE U3MEHEHUS B Onocdepe. I 1o06anbHble 3K0I0THYeCKHe TPOOIEMBI.

CocymiectBoBaHue TpUpOJbl U dYeroBedecTBa. CoxpaHeHMe OHMOpazHOOOpas3usi Kak OCHOBAa YyCTOHMUMBOCTH Ouocgepsl. OcHOBa
paMoOHAFHOTO YIPABICHHSI TPUPOIHBIME PECYpCaMy U UX UCTIONb30BaHue. JlOCTIKEHHS OMOIOTHH M OXpaHa IPUPOIBI.

JdemoncTpanmu:

IToprpetsr: A. [Ix. Tencnu, B. H. Cykau€s, B. 1. Bepnanckuii.



Tabnuuer u cxemsr: «Ilumesbie nenu», «buorenos: cocraB u cTpykrypay», «lIpupoansie coobmectBay, «llenu nutanusmy, « KOJIOTHUECKas
nupamuna», «buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIMCTBEHHOTO Jeca», «IKOCHUCTeMa XBOHHOro Jeca», «buOIeHO03 Bomoémay,
«ArpoueHo3», «IIpumepHble aHTPONIOreHHbIE BO3ACUCTBUS Ha MPUPOAY», «BakHellIne UCTOYHUKH 3arpsi3HEHUS BO3JyXa U TPYHTOBBIX BOIY,
«[TouBa — BaxHeimas cocraBisomas Ouochepb», «Dakropel aerpagauuu mnouB», «llapHukoBeld 3¢ddexr», «PakTOpsl PaAUOAKTHBHOTO
3arpsizHeHus ouochepri», «O0mmas ctpykrypa 6uocheps», «Pacnpoctpanenue )ku3Hu B 0nocdepe», «O30HOBBIN IKpaH ouochepsi», «Kpyropopot
yriaepoaa B 6uocgeper», «KpyroBopor azora B mpupoe».

Ob6opynoBanue: Mojenb-anuMkanus «Tunuynele OuoLeHO3bI», repOapuil «PacturtenbHble coOOIIECTBa», KOJIEeKUUU «bHOIEHO3Y,
«Bpenutenu BaKHEHIINX CEJIbCKOXO3SHCTBEHHBIX KYJIBTYp», repOapuM M KOJUIEKIMM PAacTEHUH M >KMBOTHBIX, MPUHAAJIEKAIIUE K Pa3HbIM
HKOJIOTMUECKUM TpymiaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @denepanuu, n300paskeHus: OXpaHIEMbIX BUJIOB PaCTEHUI U JKUBOTHBIX.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOTYIM HA FA30BOM YPOBHE CPE/IHEI'O OBLIEI'O
OBPA30BAHNMA

CornacrHo ®I'OC COO, ycranaBiIuBaroTCs TPeOOBAHUS K pe3yJIbTaTaM OCBOCHHSI 00 yJaIOITUMHUCS ITPOrpaMM CPETHEro 00IIero 00pa3oBaHuUs:
JMYHOCTHBIM, METAIPEAMETHBIM H ITPESIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMs Ipeamera «buonorus» BbIIEICHBI CHEAYIOIIHUE COCTABIISIOLIME: OCO3HAHUE
00y4aIOIUMUCS POCCHICKON TPa)KIaHCKOH MICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTA U CAMOOTIPEACIICHUIO, HATNYHE
MOTHBAIlMK K OOy4eHHIO OWOJIOrMH, IEJICHAINIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWI JHMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAAUIUNA PAa3BUTUS OWOJIOTHMYECKOTO 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B CBOCH
JESTebHOCTH LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKaMH, MPUCYIIMMH CHUCTEME OHOJIOrMYEcCKOro OOpa3oBaHMsI, HAIHYUE DKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJH U CTPOUTH KU3HEHHbIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS IpenMeTa «buoNorus» MOCTUTAOTCS B CIUHCTBE y4COHOW M BOCIIHTATEIIBHON JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMUA B
o0miecTBe MpaBUJIaMH M HOPMaMHu IOBEIEHHUS U CHOCOOCTBYIOT MpoIlecCaM CaMOIMO3HAHHUS, CAMOBOCIWTAHUS M CaMOPa3BUTHUSA, Pa3BUTHUA
BHYTPEHHEN MO3UIMU JUYHOCTH, NATPUOTU3MA, YBAXKEHHUS K 3aKOHY M IPABOIOPSAIKY, YEJIOBEKY TpyAa M CTapUIEMY MOKOJEHHIO, B3AMMHOTO
yBa)KeHHUA, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY HACIEIUIO U TPATUIMSIM MHOTOHAIMOHAIbHOTO Hapoaa Poccuiickoit deneparuu, npupoae u
OKpY>Karollen cpene.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS y4eOHOro mpeamera «buONOTHS» MOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI C(OPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIUH, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0IIEeCTBa, pacIIUPEHHE KU3HEHHOTO OIbITa U OMbITA JIEATEIHHOCTH B
MPOLECCE peaan3alii OCHOBHBIX HAMPABJIECHNU BOCIUTATEIbHON JIEITENBbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKOM MO3HUITMU 00YYAIOIIETOCs! KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUIMCKOTO 00IIEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOMW NIEATEIHHOCTH MPHU CO3/IaHUU YYEOHBIX MPOEKTOB, PEIICHUH YUY€OHBIX W MO3HABATENIBHBIX 3aj1ad,
BBHITIOTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTNPEENISITH COOCTBEHHYIO TTO3UIIMIO TI0O OTHOIIIEHHUIO K SIBJICHUSIM COBPEMEHHOM KU3HH U OOBICHITH €€;

YMEHHE YYUTHIBATH B CBOUX JIEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCUCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSMU,
KYJbTYPHBIMU LIEHHOCTSIMA M COLIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS Yy4YEOHBIX, MO3HABATENbHBIX M HCCIIEIOBAaTENbCKUX 3ajad,
YBaKUTEIHLHOTO OTHOIIEHHUSI K MHCHHUIO OTITOHEHTOB MPH 00CYKICHUH CIIOPHBIX BOITPOCOB OMOJIOTUYECKOTO COICPIKAHNS,

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM EATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:



c(OPMHPOBAHHOCTH POCCUICKON IPaXIaHCKOW UICHTUYHOCTH, MATPUOTHU3MA, YBXKEHHS K CBOEMY HapOy, YyBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, roproctu 3a CBOM Kpai, CBOX0 PonuHy, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOALIEE MHOTOHALMOHAJILHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACJIEIUI0 M IMaMATHUKAM HPUPOJbI, JOCTI)KEHHUAM Poccunm B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYAE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUNCKHUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTUH, TOHUMAHUS 3HaYeHHsI OMOJIOTUU B IO3HAHUU
3aKOHOB ITPUPO/IBI, B )KU3HU UEIOBEKA U COBPEMEHHOTO O0IIECTBA;

uzeitHast yoexxAEHHOCTh, TOTOBHOCTD K CIYXEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHME TYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHM S, STHUECKOTO MIOBE/ICHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HAa MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJUTENISAM, CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOI'O NMPHUHATHUS LEHHOCTEH CEMEHHOM KHU3HHU B
COOTBETCTBHUHM C TpaauLUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsi 3CTETHKY ObITa, HAYYHOTO M TEXHWYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX
OTHOILICHUH;

ITOHMMAaHHUE SMOLMOHAILHOTO BO3/IEHCTBUS )KUBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHHIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIIEHUE MPOSBIIATH KaU€CTBA TBOPUYECKOM JINYHOCTH;

5) puznveckoro BocniuTanus, GOPMHPOBAHNS KYJIbTYPHI 310POBbSI H IMOLUOHAILHOI0 GJ1aT0NOJIYYHS:

MOHMMaHME M pealn3alus 370pOoBOro U 0e30macHoro odpasa >KU3HH (340pOBOE MUTAHHE, COOIIOJEHUE TMTMEHUYECKUX MPABUI U HOPM,
cOamaHCUpPOBAaHHBIN PEKUM 3aHATUHN U OT/IbIXA, pEryisipHas (u3nueckas akTUBHOCTh), OEpexKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOT'O OTHOILIEHUS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHHE [IEHHOCTH MPAaBUJI UHIMBUYaTIbHOTO M KOJUIEKTUBHOIO 0€30I1aCHOT0 MOBEIEHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/10POBbIO U KU3HU
JIIOJIEH;

OCO3HaHUE MOCJIEICTBUN U HENPUSITUS BPEAHBIX IPUBBIYEK (YHOTPEOIEHUS aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHSI);

6) TPy/10BOT0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOI00ue;

TOTOBHOCTb K aKTUBHOH JI€ATEIbHOCTH TEXHOJIOTMYECKON M COIIMAIbHOM HAaPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBAThH, IUTAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATh TaKyIO 1€ATEIbHOCTb;

HMHTEpEC K PA3IUYHBIM cdepam MpohecCHOHATBHON AEATeNIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymymiei mpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBbI;

TOTOBHOCTb ¥ CITIOCOOHOCTB K 00pa30BaHMIO U caMO0OPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HM;

7) 3K0JIOrHYeCKOro BOCIMTAHMS:

AKOJIOTMUYECKH 11€JIeCO000pa3HOe OTHOIICHHE K IPUPO/JIE KaK HCTOYHUKY KU3HU Ha 3emile, OCHOBE €€ CYIIIeCTBOBaHMSI;

MOBBIIIEHUE YPOBHSI 9KOJIOTUYECKON KYIbTYphI: IPHOOPETEHNE OIBITA TNIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXHBIX MOCIIECTBUIA
TUIS OKpYXKAloIIe Cpenbl;



OCO3HAHME TJI00ATBLHOTO XapaKTepa YKOJOTHUSCKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh KCIIOJb30BaTh MPHOOpPETacMble MPU H3YyYCHWU OWOJOTMHM 3HAHMS W YMEHHS MPH PEIICHUH MPOOJIeM, CBA3aHHBIX C
palMOHAILHBIM MTPUPOIOINOJIb30BaHNEM (COOIOICHIE TIPABHII MIOBEICHHS B IIPUPO/IC, HAMPABICHHBIX HA COXPAaHCHUE PABHOBECHS B 9KOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AKTHBHOE HEMPHITHE [CHCTBHMA, NPUHOCSIIMX BpEJ OKPY)KAIOIIECH MPUPOTHON cpeae, yMEHHE IMPOTHO3MPOBATh HEOIaronpUsTHBIC
9KOJIOTUYECKHE ITOCIIEACTBUS IIPEAINPUHUMAEMBIX IEUCTBUH U NPEIOTBPAILATh UX;

HAJIMYUE PAa3BUTOTO SKOJOIMYECKOTO MBIIUICHHUS, YKOJOTHUSCKON KYIbTYphI, OMbBITa ACATSILHOCTH IKOJOTMYECKOW HANpaBICHHOCTH,
YMEHUsI PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEIbHOM, KOMMYHUKATHBHOM U COLMAJIBHOM NPAKTHUKE, TOTOBHOCTU K YYAaCTHIO B IIPAKTUYECKOMU
JESATSILHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHMSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DAa3BUTHA HAyKd M OOIIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha JHAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHUPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M YHTATEIIHLCKOU KYJBTYPHBI KaK CpCACTBA B3aHMOI[€i/JICTBH$I MCKAY JIOAbMH U ITO3HAHUA MUPA,

MOHUMAHUE CHEHUPUKH OMOJIOTHMH KaK HayKH, OCO3HaHHs ¢€ posid B (DOPMHUPOBAHHU DPAIMOHATIBHOTO HAYYHOTO MBINUICHHS, CO3MaHHH
I[EJIOCTHOTO MPEJICTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €MHCTBE MPUPOJIbI, YSIOBEKa M OOIIECTBA, B TIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U PEIICHUH MPOOJIeM COXPaHEHHsI IPUPOTHOTO PABHOBECHS;

Y6€)I(I[éHHOCTI> B 3HAYUMOCTH OHMOJIOTHH JJISL COBpeMCHHOfI OUBUIJIN3AIINN: O6CCHC‘ICHI/IH HOBOI'O YpPOBHA PasBUTUA MCIUIHHBI, CO3AaHNC
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PECypCHbIE MPOOJEMbI Pa3BUTHS YETOBCUECTBA, MMOUCKA MyTEH BBIXOAA M3 TII00aTbHBIX
HKOJIOTHYECKUX MPOOJIeM M 00ECleUeHHUs Mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIllMOHAIBLHOMY HCIOJIB30BAHUIO MPHUPOIHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH,

3aUHTCPCCOBAHHOCTD B ITOJIYYCHUHN OMOJIOTMYECKUX 3HAHUN B LECJIAX TOBBIIIICHUSA O6HI€I7[ KYJIbTYPBEI, eCTeCTBeHHO'Hay‘IHOﬁ T'paMOTHOCTH, KaK
COCTaBHOM yacTH ()yHKIIMOHAILHOW TPAMOTHOCTH 00yJaromuxcsi, GOpMUPYEMOi IPH N3YUYECHUH OUOJIOTHH;

IMOHUMAaHHEC CYIIHOCTH MCTOAOB ITO3HAHUA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIB30BAaTh MMOJIy4a€MbIC 3HAHUA IJIA
aHaM3a U OOBSICHEHUS SIBIICHUH OKPYKAIOIIET0 MUPA M MTPOUCXOIAIIMX B HEM U3MEHEHHI, yMEHHE JielIaTh 000CHOBAHHBIC 3aKIIFOUCHHS HA OCHOBE
HAay4YHBIX q)aKTOB U UMCIOIIUXCA TAHHBIX C LEJIbIO MOJYYCHHA TOCTOBECPHBIX BHIBOIOB,

CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOJIh30BaTh OMOJIOTHYECKUE 3HAHUS JIJISl PELICHUS TIPOOJIeM B pealIbHBIX JKU3HEHHBIX CHTYAITHSIX;

OCO3HAHHUEC ICHHOCTHU HayIIHOI\/'I ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBIIATh MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIbHOCTE HHANBUAYAJIBHO
U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHIO, K aKTHBHOMY MOJYYCHHIO HOBBIX 3HAHHI 110 OHOJIOTHH B
COOTBETCTBHUH C )KMU3HCHHBIMHU MOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS ydeOHOro rnpenMmera «bHOJOrHs» BKIIOYAIOT: 3HAYMMbIe IS (POPMUPOBAHUS MHUPOBO33PEHHS
o0yyaroluxcsi MEKIUCUUILUIMHAPHbBIE (MEXIpeIMeTHbIe) OOIIeHay4YHbIE MOHATHSA, OTPAXKAIOIIME IEJIOCTHOCTh HAyyHOW KapTUHBI MHpa H
cnieln(UKy METOIOB MO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEpPrus, SBICHHE, MpPOIlecC, CUCTeMa, HAy4HBIH (akT,
MIPUHIIMIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIeJ0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHX ), YHUBEPCAIbHbBIE yUeOHbIE



neiictBusl (MO3HaBaTeNbHbIE, KOMMYHHMKATHBHBIC, PETYISATHBHBIE), oOecreunBaromme (opMupoBaHue (yHKIMOHATBLHOH T'PAMOTHOCTH H
COLIMAJIFHOW KOMIIETCHIIMN O0YyYaromuXxcs, CnocoOHOCTh 00YyUYalONIMXCsl NCIOIb30BATh OCBOGHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE
3HaHUS U YHUBEpCcaJbHbIC yUeOHbIE ICHCTBUS B IO3HABATEIILHON U COLIMAIbHON MPaKTHUKE.

MertanpeaMeTHbIe pe3ybTaThl OCBOCHUS IIPOrPaMMBbI CpeJHEro 001Iero 00pa30BaHus JOKHbI OTPaXKaTh:

OgyaeHne yHuBepCcaJIbHbIMHU Y4eOHBIMH IO3HABATEIbHBIMY e CTBUAMU:

1) 6a3oBbIe JOruYecKue JeiicTBHS:

CaMOCTOSITENTLHO (POPMYIIMPOBATH M aKTYaIU3HPOBATH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOEHUM 3HAHUM IMPUEMBI JIOTHYECKOIO MBIIUICHUs (aHAJIM3a, CUHTE3a, CPaBHEHUs, Kiaccudukauuu, o0o0IeHus),
PacKpBIBaTh CMBICII OMOJIOTUYECKHUX MOHATHI (BBIACTATH UX XapaKTEepHbIE IPU3HAKH, YCTAHABIMBATD CBS3U C IPYTUMU MOHATHIMH);

OIIPEAEIIATD LEIH AEATEIbHOCTH, 3aJaBasi IapaMeTPhl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI IEATEIBHOCTH C IIOCTAaBICHHBIMU
LIEJSIMY;

MCTIOJIB30BATh OMOJIOTHYECKUE MTOHATHUS TSt OOBSICHEHUS (PAKTOB U SIBJICHUHN KUBOW PUPOJIBL;

CTPOUTH JIOTHUECKUE DPACCYKACHUS (MHAYKTHBHBIC, AECIYKTUBHBIC, 110 AHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM U INPOTUBOpEYUs B
paccMaTpUBaeMbIX SIBICHHSIX, (OPMYINPOBATH BHIBOJIBI U 3AKITFOUCHUS;

IPUMEHATh CXEMHO-MOJIETIbHBIE CPEACTBA JJIs IPEICTABICHHS CYILIECTBEHHBIX CBA3EH U OTHOIIEHUH B M3y4aeMbIX OMOJIOIMUECKHX O0OBEKTAX,
a TaKKe MIPOTUBOPEUYUI pa3HOTO POJA, BBISIBICHHBIX B PA3JIMYHbBIX HH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTbIBaTh IUIaH pEeIIEHUs TPOOJIeMbl C yUETOM aHAIN3a UMEIOIUXCS MaTePUATIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTB KOPPEKTHUBBI B IEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB LEJISIM, OLICHUBATh PUCKH MOCIEACTBUN AEATENBHOCTH;

KOOPAMHUPOBATH U BBIIOJIHATH padOTy B YCIOBUSAX PEAIbHOI0, BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaATh KpEaTHUBHOE MBILICHHE IPU PEIICHUH KU3HEHHBIX Po0IIeM.

2) 6a30BbIe HCCIeN0BATEbCKUE AeHCTBUS:

BJIa/IETh HaBBIKAMHM Yy4e€OHO-HCCIIEIOBATENbCKOM M IMPOEKTHOM JEeSATeNIbHOCTH, HaBbIKAMH pa3pelieHus mpoOjeM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY IIOUCKY METOJI0B PELICHUs IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B II03HAHUS;

MCIOJIb30BaTh Pa3IMYHbIe BUJIbI JESTEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHMSI, €M0 HHTEPIIPETAlUU, TIPE0OPa30BaHUIO U IPUMEHEHUIO B
Yy4eOHBIX CUTYalLlUsX, B TOM YUCIIE TIPU CO3JJaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(bopMHPOBATh HAYYHBIM TUI MBIIIEHUS, BIaJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOIaMU;

CTaBUTH U (POPMYTUPOBATh COOCTBEHHBIE 33]a4l B 00pa30BaTeIbHOM 1EATETbHOCTH U KU3HEHHBIX CUTYaAIUX;

BBISIBJIATh IIPUYMHHO-CIICCTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 33Jady, BBIJBUIaTh IMIIOTE3y €€ PEIICHUS, HAXOAUTh apryMEHTHI UL
JI0Ka3aTesIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapaMETPbl U KPUTEPUU PELICHUS;

AHAJIM3UPOBATh NOJYYEHHBIE B XO/I€ PELICHUS 3a/1a4d PE3YJIbTAThl, KpUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBII OIBIT;

OCYILECTBIATH LIE€JIC€HANIPABICHHBIN MOUCK TIepeHOca CPEJCTB U CIIOCOO0B AEHCTBHS B IPOPECCHOHATBHYIO CPENY;

YMETbh NEPEHOCUTh 3HAHUS B TO3HABATENbHYIO U MPAKTUUYECKYIO 00JIACTH KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BBIIBUTATh HOBBIE UJI€U, MIPeJUIaraTh OPUTMHAIBHbIE TOAXOAbI U PEIICHUs, CTaBUTh MPOOJIeMbI U 331a4H, TOMYCKAIOIIKEe albTepHATUBHbIE
peLLEHusI.



3) pabora ¢ undopmaiuei:

OPHEHTUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(pOpMALMU (TEKCTe y4eOHOIro nocodusi, Hay4HO-IIOMYJIAPHON JIMTepaType, OMOJOrH4YeCcKuX
CIIOBapsiX W CIPABOYHUKAX, KOMIIBIOTEpPHbIX Oa3zax JaHHBIX, B VHTepHere), aHanM3MpoBaTh HH(POPMAIUIO pa3IMYHBIX BUAOB U (HOpM
IIPEJCTABICHUS, KPUTUUECKU OLIEHUBATh €€ JJ0CTOBEPHOCTh U HEIIPOTUBOPEUYMBOCTH;

(GhopMyIMpOBaTh 3aMpoOChl U MPUMEHSITh PA3THMYHBIC METOABI MPHU MOUCKE U OTOOpPE OMOJIOTHYECKOW HH(OpPMAIH, HEOOXOIMMOUW IS
BBINOJIHEHUS YUeOHBIX 3aj1ay;

npuoOpeTaTh OMNBIT MCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTH, COBEPIIEHCTBOBATh KYJIBTYPY AaKTHBHOTO
UCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIbHYIO (hOpPMY MpEACTaBICHUS OMONIOTHYECKON HHpOopManuu (CXeMbl, TpapuKu, AUarpaMMbl, TAOJIUIBL,
PUCYHKH U APYTOe);

MCTIOJIb30BaTh HAyYHBIN S3BIK B KAUYECTBE CPEICTBA MpHU padoTe ¢ OMOIOrnYecKoil nHpopManreii: MPUMEHATh XUMUYeCcKHe, (pu3nuecKkue u
MaTeMaTHYeCKUe 3HAKM M CHUMBOJIBI, (opMysbl, abOpeBHaTypy, HOMEHKIATYpy, MCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE
CpeACTBa HATJISTHOCTH;

BJIaJIeTh HaBbIKAMU PACIIO3HABAHUS U 3aIlIUThI MH(POPMALIUU, HUHPOPMALIMOHHOM 6€30M1aCHOCTH JIUYHOCTH.

OgJaienne yHHBePCAIbHBIMH KOMMYHUKATHBHBIMU J€iiCTBUSIMU:

1) o0meHue:

OCYILLIECTBIIATh KOMMYHHUKAIIMK BO BCEX cepax KU3HU, AKTUBHO Y4aCTBOBATh B JUAJIOTE WU AUCKYCCHUHU MO CYILECTBY 00CYXJ1aeMOM TeMbI
(YMeHue 3a/1aBaTh BOIIPOCHI, BEICKA3bIBATh CY)KACHHUS OTHOCUTEIHLHO BBITIOIHEHUS MIPE/IaraeéMoi 3a/1a41, YUUTHIBATh HMHTEPECHI U COTJIACOBAHHOCTH
MO3ULMK APYIUX YYACTHUKOB TUAJIOra UM TUCKYCCUH);

pacrio3HaBaTh HeBepOabHBIEC CPEICTBA OOIIEHNS, TOHUMATh 3HAYSCHHE COLMAIbHBIX 3HAKOB, PEANIOCHUIOK BOZHUKHOBEHUS KOH(IUKTHBIX
CUTYyallUl, yMETh CMSTYaTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHHS ¥ B3aUMOICHCTBUS, TOHUMATh HaMEPEHHsI IPYTHX JIFO/ICH, TIPOSIBIISITh YBAXHUTEIHHOE OTHOIIICHHE
K cOOECeTHUKY U B KOPPEKTHOM (hopMe popMyInpOoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCTIONB30BaHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAsI 1eSITEIbHOCTD:

MOHUMATh M HCIIOJIB30BaTh MPEHMYIIECTBA KOMAaH/IHOHM ¥ HHIMBHIyaIbHON PaOOTHI MPH PEIICHUH ONOIOTHYECKOH PoOIeMbl, 000CHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYNIOBBIX ()OPM B3aMMOAEHCTBHS IIPH PeLICHUH y4eOHOU 3ajauu;

BBIOMPATh TEMAaTHKY U METOJIBI COBMECTHBIX JICHCTBUI C yUETOM OOIINX WHTEPECOB U BOBMOXKHOCTEH KaXKJIOTO WICHA KOJJICKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBAaTh M KOOPAMHHMPOBATH ACUCTBUS MO €€ JOCTHXKEHMIO: COCTABIATH ILJIaH
NeNCTBUM, pacrpeessiTh pojiv C y4€TOM MHEHUN YYACTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/1a M KAXKA0T0 YYaCTHUKA KOMaH bl B OOIIUI pe3yabTar Mo pa3paboTaHHBIM KPUTEPUIM;

TpeJuIarath HOBBIE TPOEKTHI, OIEHUBATh UJIEH C MMO3UIIMHA HOBU3HBI, OPUTUHAILHOCTH, TPAKTHYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMUECKOE IOBEIACHHWE B PA3IUYHBIX CUTYAIUsX, MPOSBIATH TBOPUECTBO M BOOOpaskeHHE, OBbITh
WHHUIMATABHBIM.

OsJaieHNe YHUBePCAJbHBIMH PeryJsiITHBHbIMU el CTBUSIMH:

1) camoopranm3anms:

MCMOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JIJIS BHISIBICHUS MPOOJIEM U MX PEIICHUS B )KU3HEHHBIX M YU€OHBIX CUTYaIHSIX;



BBIGI/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHUHI HCJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX I[el\/JICTBI/IHX U MOCTYNKAaxX MO0 OTHOMICHUTIO K JKUBOU
HPHUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOLIHX;

CaMOCTOATCIIBHO OCYIICCTBIIATH IMO3HABATCIIbHYIO JACATCIbHOCTD, BLISAABIIATH HpO6JICMBI, CTaBUTDb U (bOpMy.HI/IpOBaTB COOCTBEHHEIE 3aJa4U B
O6pa30BaTeJIbH0ﬁ ACATCIIbHOCTU U JKU3HCHHBIX CUTYalHAX,

CaMOCTOSITENILHO COCTABIISATH [UIAH PEIICHUS IPOOIEMBI ¢ YIETOM UMEIOIIIXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIIOUTCHUIA;

AaBaTb OLICHKY HOBbBIM CUTYAllUsIM;

PACIIUPSATH paMKU y4eOHOro mpeMera Ha OCHOBE JIMYHBIX TIPEANIOYTCHH;

JeNaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

OLICHUBATH NTPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW APYAHUIHMHA B PaA3HBIX 00NACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTebHbII 1 KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CUTYalUsAM, BHOCUTb KOPPEKTHUBEI B ICATCIbHOCTE, OUCHUBATH COOTBECTCTBUC PC3YJILTATOB LICIIAM;

BJIaACTh HaBbIKAMH MMO3HABATCIILHON pe(i)HeKCI/II/I KaK OCO3HaHUs COBCPIIACMBbIX I[eﬁCTBHfI N MBICJIUTCIIBHLBIX MMPOLECCOB, UX PEIYJILTATOB U
OCHOBAHWUIA, HCIOJIb30BaTh MPHEMBI peIICKCHH /IS OLICHKU CUTYAI[MH, BEIOOPA BEPHOTO PELICHHS

YMCTb OLICHUBATDb PUCKHU U CBOCBPCMCHHO IMIPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

HNPUHAMATh MOTHBBI I aPTYMEHTBI IPYTUX P aHAIN3E PE3YIbTATOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTUX:

HNPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI U apTyMEHTHI APYTUX MIPU aHAIIN3E PE3YNIbTATOB JACATEILHOCTH;

MIpU3HABaTh CBOE MPABO U IIPABO APYTUX HA OIINOKU;

pa3BHBATh CIOCOOHOCTH IOHUMATh MHP C ITO3HUILIUH APYrOro YeJ0BeKa.

INPEAMETHBIE PE3YJIbTATBI

[TpenmetHbie pe3ynbraThl ocBoeHus mporpammbl COO mo OGuonoruu Ha 6a30BOM YPOBHE BKJIIOUAIOT criennduyeckue s y9eOHOro mpeamera
«buosnorus» Hay4dHbIEe 3HAHUSI, YMEHUS U CIIOCOOBI IEHCTBUH MO OCBOEHUIO, MHTEPIIPETAIIMH U MPeoOPa30BaHUIO 3HAHUN, BUJIBI IEATEIHLHOCTH T10
MOJIYYEHHUIO0 HOBOT'O 3HAHMS U IPUMEHEHUIO 3HAHUH B PA3TUYHBIX YUEOHBIX CUTYAIIHIX, @ TAK)KE B peabHBIX )KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C
ounosorueil. B mporpamMMe npeamMeTHbIe pe3yIbTaThl MPECTaBIEHBI 110 ToaM 00yJIeHUSI.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameta «buonorus» ¢ 10 kracce nomKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHHWI O MECTE U POJU OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATEHON TPAMOTHOCTH Y€JIOBEKA TSl pEIIeHHUS )KU3HCHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COAEpKAHHE OMOJOTHYECKHX TEPMUHOB W TOHSATHH: KW3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BEIIeCTB U
MpEBpAIICHNE DHEPrur), TOMEOCTa3 (CaMOpPETYJSIMs), ypPOBHEBAas OpraHU3alMs >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE (PEIpPOIYKITHUs),
HAaCJEeACTBEHHOCTh, K3MEHYUBOCTb, POCT U Pa3BUTHUE;



YMEHHE U3Narath OMOIIOTUYECKUE TeOpUH (KJIETOYHAs, XPOMOCOMHAsI, MyTaIllMOHHAS, [ICHTPAJIbHAS TI0TMa MOJICKYJISPHON OMOJIOTHH ), 3aKOHBI
(I'. Mennens, T. Moprana, H. U. BaBuiioBa) u ydeHus (0 LeHTpax MHOTooOpa3usi ¥ MPOUCXOXKACHUS KyJIbTypHbIX pactenuid H. V. BaBuiogsa),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BIIaJeTh METO/IaMU HAYYHOT'O TIO3HAHUS B OMOJIOTHMU: HAOIIOCHUE U OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB U SIBICHU, OPraHU3aIHs
U TpoBeleHHE OHOJIOTMYECKOTO0 HKCIEPUMEHTA, BBIABM)KEHHE THUIIOTE3bl, BBISABICHHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMBIMH BEIMYHMHAMU,
OOBSICHEHHE TIOMYYCHHBIX PE3YyIbTATOB, WCIOJIB30BAHHBIX HAyYHBIX MOHSATHA, TEOpPUH M 3aKOHOB, YMCHHE JI€1aTh BBIBOJABI HAa OCHOBAHUU
MOJIYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBIJCISThH CYIIECTBEHHbIC TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIECTOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
0COOCHHOCTH MPOLIECCOB: OOMEHa BEUIECTB U IPEBpAIICHUS SHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOrO0 U 3HEpreTuyeckoro oOMeHa,
XEMOCUHTE3a, MUTO33a, M€i103a, OTUIOA0TBOPEHUS, Pa3MHOKEHMSI, UHIMBUAYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOIEHES);

yYMEHHE MPUMEHSTH NOTyYSHHbIEC 3HAHUS ISl OObSICHEHUS OMOIOTUYECKUX MPOLIECCOB U SIBJICHUM, I IPUHATHS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM KHU3HH C IENIBI0 00ecredeHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 3/I0POBBs OKPYKAIOMIMX JFO/IEH, COOIOIEHUSI HOPM IPaMOTHOTO
MOBEICHUA B OKpYXalollell MNpUpPOIHON cpelae, MOHMMAaHHWE HEOOXOJMMOCTH HCIHOJIb30BAaHUS JOCTHKEHHI COBPEMEHHOW OHONOTHH H
OMOTEXHOJIOTUHI IS PAIIHOHAIEHOTO IPUPOAONOIH30BAHNUS;

YMEHHE pellaTh JIEMEHTAapHbIE FEHETHUUYECKUE 3aJa4yd Ha MOHO- U JUTMOpPHIHOE CKpElIMBaHHUE, CLEIJIEHHOE HAceJ0BaHUE, COCTABIAThH
CXE€MbI MOHOTUOPUTHOTO CKpELIUBAHU 7Sl IPEJCKA3aHUs HACIEIOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHSTH JIA00PATOPHBIE M IPAKTHUECKUE pabOThI, COOIII0IAaTh MpaBuIIa Mpu padboTe ¢ y4eOHbIM U 1a00paTOPHBIM 000pyAOBaHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U MHTEPIPETUPOBATh NH(OPMALIMIO OMOJIOTHYECKOTO CO/IEP KAHMSI, BKIIFOUAIOLIYIO [ICEB/IOHAYYHbIE 3HAHUS
U3 pPa3IUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMAlMM, HAYYHO-TIOMYJSPHBIE MaTepuaibl), ATHUYECKHE AacIleKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yYMEHHE CO3/]aBaTh COOCTBEHHBIC MTUCHMEHHBIE U YCTHBIE COOO0IIEeHUs, 0000111ast OMOIOTrHYecKy0 HH(OPMAIIHIO U3 HECKOIBKUX HCTOYHHUKOB,
IPaMOTHO MCIOJIb30BaTh MOHATHUIHBIN anmapaT OMOJIOTHUH.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO npeameta «buonorus» ¢ 11 knacce nOMKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME HAy4YHOI'O 3HAHUS €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMSI, O BKIIAJIe POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATEHON TPAaMOTHOCTH Y€JIOBEKA JUIs pElIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PacCKpbhIBaTh COJIEp)KaHUE OMOJIOTMUECKUX TEPMHUHOB M TOHSATHH: BHJ, MOIYJSIHSA, T€HO(POH], SBOJIOLUS, IBIKYIIHUE CHIIBI
((paxToOpBI) IBOMIONNH, IPUCTIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, YKOJIOTHUYECKHE (PAKTOPBI, IKOCUCTEMA, MPOYLIEHThI, KOHCYMEHTHI,
PEeIYLEHTHI, IIENU MTUTAaHUs, YIKOJIOTHYECKas TupaMua, Onoreomenos, onocdepa;

YMEHHE W3JIaraTh OuoNormueckue Tteopun (dBomonnoHHas Teopus Y. JlapBuHA, CHUHTETHYECKash TEOPHUS DBOJIOIHH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapiieBoro cxonactBa K. M. bapa, yepenoBanus riaBHBIX HampasieHH u mytei sBomoruu A. H. CeBeprioBa, yueHus o
ouocdepe B. U. Bepraickoro), onpenensTh TPaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BJIaJeTh METO/IaMU HAYYHOT'O TIO3HAHUS B OMOJIOTHMU: HAOIIOCHUE U ONMCAHUE KUBBIX CUCTEM, IPOIIECCOB U SIBICHUN, OpraHu3alus
U TpOBeIeHHE OMOIIOTUYECKOTO HKCIEPUMEHTa, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBHUCHMOCTH MEXAY HCCIENYEMBbIMU BEIUYMHAMH,
OOBSCHEHHE TOJIYYCHHBIX PE3YJIhTATOB, HMCIOJb30BAaHHBIX HAYYHBIX TOHSATHUN, TEOPUHA M 3aKOHOB, YMEHHE JeJaTh BBIBOJLI HAa OCHOBaHUH
MOJIYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIICNISATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OHMOJIOTHYECKHX OOBEKTOB: BUIOB, IMOMYJSIHA, MPOIYLEHTOB, KOHCYMEHTOB,
PEIyLIeHTOB, OMOT€OLIEHO30B M HKOCHCTEM, 0COOCHHOCTH IPOIIECCOB: HACIEACTBEHHON H3MEHYNBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHus,
HPUCIIOCOOICHHOCTH OPraHU3MOB, JICHCTBHS IKOJIOTHYECKUX (DAKTOPOB Ha OPraHU3MBbI, [IEPEHOCA BEIIECTB M IIOTOKA YHEPIHU B IKOCHCTEMAX,
AHTPOIIOr€HHBIX M3MEHEHUH B SKOCUCTEMAX CBOCH MECTHOCTHU, KPYrOBOPOTA BELIECTB M OMOTCOXMMHUECKHUX LIUKIOB B OHocdepe;

yYMEHHE MPUMEHSTH MOJIyYCHHBIC 3HAHUS JUIS O0BSICHEHUSI OMOJIOTMYECKUX MPOLIECCOB M SBJICHUH, [UISl IPUHATHS IPAKTUYCCKUX PEIICHUN B
HIOBCEIHEBHOM JKM3HHU C IIeIbI0 0OecrieueHns: 0€3011aCHOCTH CBOETO 3/I0POBBSI M 3I0POBbsI OKPYKAIOLINX JIIOAEH, COOJIIOAEHHS HOPM I'PaMOTHOTO
HOBEJICHUSI B OKpPYXKAalOUIeH NPHPOAHON cpele, MOHMMAaHUE HEOOXOJUMOCTH HCIIOJIB30BAHUS JIOCTHIXKCHUH COBPEMEHHOI OHOJIOTMU JUTs
PaLMOHAILHOTO MPUPOIOIOIB30BaHNS;

YMEHHE PelIaTh JIEMEHTapHbIC OMOJIOTUYECKUE 3a1a41, COCTABIIATH CXEMbI [IEPEHOCA BEIIECTB M IHEPIHU B IKOCHCTEMAXx (LCTTH MUTaHU);

YMEHUE BBINOJIHATH 1a00paTOPHbIE U MPAKTHUECKUE paObOTHI, COOJIIOATh MpaBmiia Mpu paboTe ¢ yueOHBIM U JTa00paTOpHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECCKH OLIEHUBATh M HHTEPIIPETUPOBATH HHPOPMALIUIO OHOIOTHYECKOT0 COICPKAHHS, BKITIOUAIOIIYIO ICEBJOHAYYHbIC 3HAHUS
U3 pa3IMYHbIX HCTOYHUKOB (CPEICTBA MACCOBOM MH(POPMAIIMHU, HAYYHO-TIOMYJISIPHBIC MaTEPHAJIbl), PACCMATPUBATh TJI00aIbHBIC IKOJIOTHICCKUE
poOJIeMbl COBPEMEHHOCTH, ()OPMHPOBATH [0 OTHOILICHUIO K HUM COOCTBEHHYIO ITO3HIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHbIC MIMCHMEHHBIC U YCTHBIE COOOIICHH S, 0000111ast OMOIOrHUSCKYI0 HHOOPMAIIHIO 13 HECKOJIbKHX HCTOYHUKOB,
IPaMOTHO KCIIOJIb30BATh MOHATHIHHBIH armapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n NMPOrpaMmbl Bcero Konrpoabnere | Ipakruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
bu6nmmoreka [IOK
1 buonorus kax nayka 2 1 05 https://m.eds00.ru/7f41¢292
5 K 1 bubmmoreka [JOK
WBBIE€ CUCTEMBI U UX OpraHHU3aIIs hitps://m.eds00.ru/7f41c292
3 % . 8 1 bubmmoreka [JOK
MMUYECKHI COCTaB U CTPOEHUE KIIETKU https://m.eds00.ru/7f41c292
bu6nunoreka [JOK
4 FKH3HENISATENLHOCTS KIETKA 6 0.5 https://m.eds00.ru/7f41¢292
5 Pa3smHOXkeHue 1 MHAUBUTYaTIbHOE 5 05 Bbu6moreka [JOK
pasBUTHE OPraHU3MOB : https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTE M N3MEHYUBOCTD 8 15 bubmnoreka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
8 IIpomexxyrounas arrectauusi. KoHTponbHas 1 1 https://m.eds00.ru/7f41c292
pabota
OBUIEE KOJIMYECTBO YACOB ITO 34 5 4

[TPOIT'PAMME
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11 KUIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM ugposbie
Ne n/m S —— P Beero Konrtpoasubie | IIpakTtuyeckue f)ltlip(zl:fms ar eJ)IbeI e
padoThbI padoThbI pecypes
1 DBOJIIOMOHHAS OMOJIOTHS 9 1 1 ]f?tptlg ;I:I//I/(r)ﬁlzléi ;[)?llfm A1cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 Bbu6muotexa [JOK
3emite https://m.edsoo.ru/7f41cc74
bubnuorexa [IOK
3 OpraHu3sMbI 1 OKpYKatOIas Cpea 5 1 https:/m.edsoo.ru/7f41cc74
4 Coo011ecTBa 1 9KOJIOTHYECKUE 9 bubmnoreka IIOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
3) [ToBTOpEHMUE. 2 1 BHGH.HOTeKa LOK
https://m.edsoo.ru/7f41cc74
[Ipomexyrounas arrecranusi.
KonTposnbHas pabora
OBUIEE KOJIMYECTBO YACOBTIIO 34 5 55

I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
e KosmmyecTBo 4acos Jara JIeKTPOHHBbIE HU(PPOBbIE
H/'H Tema ypoka Beero Kontpoabusie | IlpakTuueckue — o0pasoBare/bHbIE
padoThI padoThI pecypcsl
buonorus B cucreme Hayk.
MeTo/1bl TO3HAHUS KUBOM
npupobl. [IpakTudeckas pabora bubmuorexa [JOK
1 Ne 1 «Mcnonb3oBanue 1 05 https://m.edso0.ru/863e6122
Pa3IUYHBIX METOJIOB MIPH https://m.edsoo.ru/863e632a
W3Y4eHHH OUOJIOTUYECKUX
00BEKTOBY
bu6mmoreka [IOK
2 Bxonmas koHTposkHas padota 1 1 https://m.eds00.ru/863e6122
3 buonoruueckue cucTeMsl, 1 bu6mmoreka [IOK
MPOIIECCHI U UX M3YYCHHE https://m.edso0.ru/863e6564
4 XHUMHYECKUUA COCTaB KJIETKH. 1 bu6mmoreka [JOK
Bona u MuHepanbHbIe COJIU https://m.edsoo.ru/863e674e
5 benku. CocraB u cTrpoeHue 1 bubnnoreka [JOK
OenkoB https://m.edso0.ru/863e6b72
depMeHThI — OUOTOTHYECKHe
karanu3atopsl. JJaboparopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJTUTHYECKON aKTUBHOCTHU ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMmJIa3bl WK KaTallasbl)»
bu6mmorexa [IOK
! Yraesoppt. Jiumi et 1 https://m.eds00.ru/863e6870
b K
8 Hyxneunosbie kucnotsl. ATD 1 nomorexa 11O

https://m.edso0.ru/863e6d5c
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9 Hctopus u MeToabl U3y4eHUS bubmuorexa [JOK
kietku. Knerounas teopusi. https://m.edsoo.ru/863e6e88
K bubmuorexa [JOK
10 FICTHA KAk HeOCTHA HHBas 0.5 https://m.edso0.ru/863e6ff0
cucrema. https://m.eds00.ru/863e716¢
CtpoeHue 3yKapuoTHYECKOU
kieTku. JlaboparopHas padbora
Ne 2 «3yuenue cTpoeHust
11 KJIETOK PaCTEHUH, )KUBOTHBIX,
rpu0oB 1 OaKTepui 1Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OITICaHHE»
12 OOMeEH BeIIeCTB Ui bubmmoreka [JOK
MeTadoII3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Porocunutes. Xemocuntes https://m.eds00.ru/863e7¢98
. bubnmoreka [IOK
14 dueprerueckuii oomen https:/m.eds00.ru/863e7aae
JKW3HEHHBIH LUK KIETKH.
Jenenue knetku. MuTos.
15 JlaboparopHast pabota Ne 3 05 bubmmoreka [JOK
«HabmroneHne MUTO3a B KIIETKaxX ’ https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOMpenapaTax»»
16 buocunres 6enka. Peakius bu6mmorexa [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpancyiuus — Guocunes benka https://m.eds00.ru/863e796e
18 HexkneTounsie popmbl )KU3HH — bubnnorexka [JOK

BHUPYCHI

https://m.edso00.ru/863e7540
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bu6mmoreka [IOK

19 DopMbI pasMHOKCHHA https://m.edso0.ru/863e81b6
OpTaHH3MOB https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
IMOJIOBBIX KJIETOK.
Omog0TBOpEHHE.
bu6mmoreka [IOK
21 Jlaopatopuas pabora No 4 0.5 https://m.edso0.ru/863e81b6
«3yueHne cTpoeHust OJIOBBIX
KJICTOK HA I'OTOBBIX
MHUKpOTperaparax»
29 NunuBuyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I‘ S
23 | wacrencraemmocmn 1 BuGmorexa LIOK
https://m.edsoo.ru/863e86f2
A3MEHYNBOCTH
| e e Buorera LOK
' https://m.edso0.ru/863e8878
CKpEIlIMBaHHE
s | Ao et Butmorers 110K
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUs TPU3HAKOB
CuermnieHHOE HacaeI0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue BuGmmotexa LIOK
26 pe3yIbTaTOB MOHOTUOPHIHOTO 1 0.5

JUTUOPUTHOTO CKPEITUBAHUS Y
JPO30(HITBI HAa TOTOBBIX
MHUKPOIIpenaparax»

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e81b6
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T'enetuka nmona. Hacnenosanue

27 MIPU3HAKOB, CIICTUICHHBIX C 1 bubimorexa [IOK
P >l https://m.edso0.ru/863e8c60
MIOJIOM
N3MeHYnBOCTD.
Henacnencrsenunas
M3MEHUYUBOCTH. JIJaboparopHas
08 paborta Ne 6. 3yueHue 1 05 bubmuorexa [JOK
MOAU(UKAMOHHOM ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, IOCTPOCHHE
BapHUAIIOHHOTO PsJIa U
BAPUALIMOHHON KPUBOM»
HacnencTBenHas "3BMEHYUBOCTb.
29 JlaboparopHuas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHanu3 MyTanuit y apo30QG st ' https://m.edso00.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax
bu6mmoreka [IOK
30 Teneruka uenosexa 1 https://m.eds00.ru/863e8d78
31 C 1 bubmuorexa [JOK
CIICKIHA KaK Hayka 1 fpotece https://m.eds00.ru/863e9214
30 MeTobI ¥ TIOCTHIKEHHUS 1 bu6mmorexa [IOK
CEJISKITUN PAaCTEHUH U )KUBOTHBIX https://m.edsoo0.ru/863e9214
33 buorexHoorus kak orpacis 1 bubnuoreka [IOK
MIPOM3BOJICTBA https://m.edso0.ru/863e9336
[Ipomexxyrounas aTrecTanus.
34 1
KonTponbnas padora
OBIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIACC

KoanuecTBO 4acos

JIeKTPOHHBbIE HIU(PPOBbIE

Ne n/m Tema ypoka K II Aata o0pa3oBaTe/ibHbIE
0 yp Beero OHTPOJIbHbIE PaKTHYECKHE H3ydenus |Y
padoTbI padoThbI pecypcsl
1 DBOJIIOLIMS U METO/IbI €€ 1 bubnmoreka [JOK
H3YUYCHHUS https://m.edsoo.ru/863ea20e
2 Bxoanas konTpoOsbHas paboTa 1 1
3 Uctopus pazButus 1 bubnnoreka [JOK
MPEICTAaBICHUN 00 SBOJIOIMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
4 Mukpodsosonus 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak aieMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
bu6mmoreka [IOK
° JlaGopatopnas pabora Ne 1 . 05 https://m.edso0.ru/863e99c6
«CpaBHEHUE BHJIOB I10
MOP(}OIOrHuIecKOMY KPUTEPHUIO»
5 JIBIOKyIIME CUIIBI (3JIEMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo.ru/863e9da4
7 EctectBennslit 0TOOp U €ro 1 bubnmnoreka [JOK
bopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTaTe! 3BoIOIIMK:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
U BU1000pazoBaHMUe.
bu6nmoreka [JOK
8 JlaGoparopras padora No 2 L 05 https://m.edsoo.ru/863e9fde
«Onucanue Npucnoco0IeHHOCTH
opraHu3ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
9 Hamnpasnenuns u nytu 1 bubnnoreka [JOK
MAaKpO3BOITIOIIHH. https://m.edsoo0.ru/863e9cle
10 HeoOpaTuMOCTh 3BOITIOIHN. 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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WcTopus )xu3Hu Ha 3emie u

1 METOJbI €€ N3YUECHHUS

12 I'unoTe3bl NpouCcX 0K IeHUs bubmumorexa [IOK
’KU3HU Ha 3emie https://m.edsoo.ru/863ea5a6
PasButue xu3Hu Ha 3emMiie 1Mo bu6mmoreka [IOK

13 3paM | MeproaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacTUTENILHOTO U )KUBOTHOTO

14 mupa. [Ipaktrueckas padora Ne 1 05 bubnnorexa [HOK
«M3yueHne HCKOTaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTEHUH U KUBOTHBIX
B KOJUICKIIHSIX)

15 CoBpeMeHHas cuctema bubnnoreka [JOK
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e

16 DBOJTIOLIHS YEJIOBEKa bubnuotexa [JOK
(auTpororenes) https://m.edsoo.ru/863eac2c

17 JBwxymiue critbl ((pakTops) bubnuorexa [JOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

18 OCHOBHBIE CTaIUH SBOTIOLNUN
YeJioBeKa.

19 YenoBeueckue pacel U bubnnoreka [JOK
TIPUPOJIHBIC A/IATITAIIMH YEIOBEKa. https://m.edsoo.ru/863eaea2

20 DKOJIoTus KaK HayKa

21 Cpenst obuTanus u bubnuotexa [JOK
IKOJIOTUYECcKue (haKTOphI https://m.edsoo.ru/863eafec
AOGuoTtnieckue GaKkTopsl.
JlaGopaTopnas pabora Ne 3.

29 «Mopdomorndeckue 05 bubnuorexa [JOK

0CcOOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHHSY.
JlaGopaTopnas paborta Ne 4.

https://m.edso0.ru/863eb10e
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«BnusHue cBeta Ha poCT U
Pa3BUTHE YEPEHKOB KOJIEYCa»

bubnmoreka [JOK
23 buotmicckue paxropr 1 https://m.edsoL(I).ru/863eb348
DKOJOTUYECKHE XaPAKTEPUCTUKH
nomysituu. [Tpaktudeckast
24 pabota Ne 2 «IToncuér 1 0.5
IUIOTHOCTHU MONYJISIUI pa3HbIX
BUJIOB PACTEHUI»
o5 Coob1ecTBa OpraHu3MOB — 1 bubnuotexa [JOK
OuoreHO3 https://m.edsoo.ru/863eb46a
9 DKOJIOTHYECKUE CUCTEMBI bubnuorexa [JOK
6 (9KOCHCTEMBI) 1 https://m.edsoo.ru/863eb46a
OcHOBHBIE MTOKa3aTeIN
27 9KOCHUCTEMBI. DKOJIOTUYECKUE 1 bubnuotexa [JOK
nupamuibl. CBOMCTBA 9KOCHCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccust
28 [TpupoaHBIE SKOCHCTEMBI 1
29 AHTpPOIOreHHbIE SKOCUCTEMBI 1
30 buocdepa — rinobanbHas 1 bubnuoreka [IOK
IKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUSA 1 bubnmnoreka [JOK
ouocepsl. https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Ouochepe 1 bubnnoreka [JOK
3emin. https://m.edsoo.ru/863ebale
33 Cocy1ecTBOBaHHE MPUPOIBI U 1
YeIoBEYECTBA
[TpomMexyTouHas aTTecTaIusl.
34 K 6 1
OHTpOJIbHAs paboTa
OBILIEE KOJIMYECTBO HACOB 1O 34 25

[TPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6ros A.M. u npyrue /Ilox pen. Ilaceunuka B.B., AkunonepHoe o01iecTBo
«M3narenbcTBO «IIpocBemienne»

* buosnorus, 11 knacc/ [laceunnk B.B., Kamenckuii A.A., Pyono A.M. u apyrue /Ilox pen. [laceunnka B.B., Akiinoneproe o01iecTBo
«M3narenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. buosnorus (6a30BbIit ypoBeHs). Peanuzanus ®I'OC ocHoBHOTO 00111eT0 00pa30BaHus | METOAMYECKOE mocooue st yunurtens / E. A.
Huxumoga, I'. FO. Cemenona; mon pex. E. A. Hukumosoii. M.: ®T'BHY «uctuTyT crparerun passutus oopazoBanust PAOy», 2022. 170 c.: ui.
2. [lpenoiaBaHKe €CTECTBEHHO-HAYYHBIX MTPEMETOB B YCIOBHUSIX OOHOBJICHHS COCPIKAHHS M METOJIOB IIKOJILHOTO 00pa3oBaHus (€ds00.ru) 2)
[IpenonaBaHme eCTECTBEHHO-HAYYHBIX IIPEIMETOB B YCIIOBUSIX OOHOBJICHHS COJICPIKAaHMsI M METOOB LIKOJILHOTO oOpa3oBanus (2).pdf

3. Meroanyeckue peKOMEHIAIMY [0 OPraHU3aIMK M IPOBEICHUIO OMOIOTHYECKOr0 KCIIEPUMEHTa Ha ypokax ouosoruu (edsoo.ru) 2) 4.
Meroanveckre peKOMEH/IAlMHU 110 OPTaHU3alUH U TPOBEICHHIO OMOJIOTUUECKOro dKCIeprMeHTa Ha ypokax ouonoruu (1).pdf

IMUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. BuoJiorusi. JJIeKTPOHHBIA Y4eOHNK
http://biologylib.ru/catalog/
2. BuptyajibHasi odOpa3oBarejibHasi 1adopaTopust
http://www.virtulab.net
3. http://center.fio.ru/method
4. http://www.altai.fio.ru/projects/group4/potok13/site/index.html



https://www.google.com/url?q=http%3A//biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http%3A//www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=http%3A//center.fio.ru/method&sa=D&ust=1604341093724000&usg=AOvVaw1bFLb8-S_0p3nUl1VOrSBG
https://www.google.com/url?q=http%3A//www.altai.fio.ru/projects/group4/potok13/site/index.html&sa=D&ust=1604341093725000&usg=AOvVaw2RQRMUrtBAUobvCuK7l3Gu

CormnacoBano
3amecTHuTens aupexTopa no YP
«K» o 2024 r.

H.H. Ha3zapenxo

CormnacoBano
Ha 3aceganu MO ecTecTBEHHO-HAYyYHOTO HUKIIA.
PexoMenyercs K yTBepIKICHHIO.

Mporokon Ne 1 or«M» ©F 2024r.
! JI.A. Kusesa

[IpunaTa
Ha 3aCe/laHuH TIeIarOTHYEeCKOro COBETA.

Ipotoxon Ne 1. er«#h OF 2024r.
O.A. I'panuyk







