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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyainpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHUA,
pe3yibTaToB O0y4eHHs U TpeOOBAHUH K YPOBHIO IOJTOTOBKU BBITYCKHUKOB, IOJIOXKEHUS 00
O0IMMX LEeNSIX M MPUHIHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUS O crienupuke OUOJIOrHuH,
e 3HAYCHWU B IMO3HAHWM >KMBOH IMPHPOJBI M 00ECHEUCHHH CYIIECTBOBAaHMS YEJIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM TIOJIOKEHUSM, OMPEAETICHBl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o 6MoNOruy U €€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENsX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOywaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
orpenenser 00f3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue 110
paszenaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BATENbHOCTh M3Y4EHHUs y4yeOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIUXCS.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHBIM M HPEIMETHBIM pe3yibTaTaM oOydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX IeHCTBUI 00yJYaromuxcs 1mo
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojioruu, Onarojapss uYeMy B HeH IpOCMaTpUBaeTcCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, ILIEHHOCTHBIX OpPUEHTALMH  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
IPEJICTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKarouleu
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOIEOMOJIOTMYECKUX TEOpHM, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UIS PEIICHHsSI PUKIATHBIX 33734, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  4YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH YEJIOBEKAa Ha COCTOSIHME MPHPOIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHs YCIOBUM Ui pelieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHe y 00ydaromuUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOuiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYarOIIMXCS NPEACTABICHUNH O HAydyHOM KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH Npupoje, €€ OTIMYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHuss (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS UMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosorun oOecrieynBaeT yCIIOBUSA e dbopmupoBaHus WHTEJUIEKTYaJIbHbIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, YCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEJICTaBICHUSAMM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTOI0KEHUS O MpeIHa3HAYeHUH y4eOHOTO
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npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEIENICHUs TOIXOJO0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPIKAHUS, TPEJICTABICHHOTIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs JAOKHbI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MeCTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3alUHU OHOJIOTHYECKOr0 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd K 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTpYKType y4deOHoro npeamera «buonorus» BbIIEICHBI CIAEAYIOUINE COAEp)KaTelbHbIe JTUHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS AJI TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYyYalOIIUMHUCA CHCTEMbl 3HAaHUW O OUOJNOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOCHHUHM, MHOTO00pa3sUU M OCOOCHHOCTSIX HBBIX CHCTEM pPa3HOIO0 YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO )KHUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3aIUu;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUSI OKPYXKAIOIIETO MUpPA >KUBOWU MPUPOABI HA
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHne y OOYYarOUIUXCS YMEHUW HILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHMYECKHUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBL,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUW W YMEHWW B TIOBCEAHEBHOM JKU3HHU JIJISI OLIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmero oopasoBanus «buonorusy, uzydaemas Ha 60a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o00yacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM ypOBHE CPEIHEr0 00IIero oOpa3oBaHUsI OTBOJIUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(hOpMUPOBAHUU COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.

MeTopl TO3HAHUS KUBOM MpUPOIbI (HAOIIOEHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmus! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON PUPOIBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aI U,

Kupbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHM3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupl u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKH.  XHUMHUYECKHE  DJIEMEHTBhl:  MaKpOdJIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

OyHKIMHU BOJBI M MUHEpAJIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHUMBbIE AMUHOKHCIOTHL. AMMHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramuubl. Omiauuus  ¢(EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JIaKTO3a) W TOJNMcaxapuibl (Kpaxmal, TJHKOTeH, [eiToNo3a). buonornyeckue QyHKINUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kierke. Kiierounass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(hakTOB B HAYYHOM TO3HAHWUU. METOIbI U3YUCHUS KIETKH.



KrneTka kak nenoctHas xuBas cuctema. OOIme Mpu3HaKy KJIETOK: 3aMKHYTasl Hapy>KHas
MeMOpana, monekyibl [JHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oerka.

Tumbl KIETOK: JyKapHOTHUYECKass H mpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MIPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa M (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar I'onbmxu, muzocomsl. [lomyaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

SAnpo — perynsTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuner u cxembl: «[lepuomuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenkay, «CtpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTtpoeHne 3ykapuOoTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKW», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOAbDY, «JIunuab.

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopatopnast pabora Ne 1. «3ydyeHue KaTadTUTHYECKON aKTUBHOCTU (epMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpOeHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneaTeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMUJIAIUS (TJIACTHYECKUM OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0o0Iu3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodubiii. Poms pepmenToB B 0OMeHe
BELIECTB U ITPEBPALICHUH JHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakiuu ¢otocuHTe3a.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a [UI KHU3HHU Ha 3emiie. BausHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaueHHEe XEMOCHHTE3a JUIsS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbIICICHHE U
aKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTalbl JHepreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimopomHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHresza. l'eHernueckas unpopmamms u JHK. Peanumzanums
reHeTHUYecKoil uH@popmaluu B kieTke. ['eHeTnueckuil kox u ero cBoicTBa. TpaHCKpUMIUS —



matpuunblii cuHTe3 PHK. Tpancnsamus — 6uocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus Bupyco (. W.
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpPYycoB. bakrepuodaru. bonesnu
pacTeHHii, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIC BUpycamMu. Bupyc nMMyHoaeduunTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIUSA, peBEpTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHU BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TreHa», «CuHTe3 Oenka», «['eHernyeckuit kon», «Bupycs,
«bakrepnoparn», «Ctpoenne u sku3HeHHBIH 1mka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
6enka», «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema 5. PasMHoOKeHHe U MHAUBHUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIH MK kieTkd. WuTtepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuust marpuuHoro cuuTte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuil. JIUMIOWIHBIA W ramiouJHBIH XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonoruueckne OCHOBBI Pa3MHOXKEHUSI U MHIUBUIYaIbHOIO PAa3BUTHUS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramgum muto3a. I[lpouecchl, Mmpoucxonsliye Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsSI OpraHu3MoB: Oecrosioe M 1oyioBoe. Bunapl  Oecrnonoro
pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIOHMPOBAaHUE OPraHMU3MOB, €0 3HA4YEHHE JUIS
CEJIEKLIAH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAMUYUS OT OECoI0ro.

Meiio3. Craguu meio3a. [lporeccel, mpoucxosinie Ha cragusix meinos3a. [loBenenue
XpoMocoM B Meio3e. KpoccnHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporuecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/10BBIE XKene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHHEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CnepMaTO30u,
AWLIEKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (SMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpyJsLus,
opraHoreses. [TocramOpronanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaNUN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmump! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHHME pacTeHui», «/leneHune kueTku
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHeE», «l'ameToreHes y
MJIEKOTIUTAIONINX U YeloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».



Ob6opynoBanue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka miekonuraromero», «KapuoknHe3 B KJIETKax KOpemka JyKa», MarHUTHas
MoJenb-anmnkanys «/lenenue kerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopnas pabora Ne 3. «HabmogeHne MuTo3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. VMcropus pasButus reHetuku. Ponbs nuronorun u
SMOPHOJIOTHN B CTAHOBJICHWHU T€HETHKH. BKiag poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATUS. [ eHeTnueckas CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpellUBaHUuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBiIEeHHble [.  MeHnpaenem.
MounorubpuaHoe ckperuBanue. 3aKoH equHo00pa3us TuOpuI0B repBoro noxkoneHus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclIEIUIeHUs MpU3HAKoB. l'umoresa uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpupHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIMBAHMS ISl OIIPEIETICHUS TE€HOTHUIIa OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeJ0OBaHMI0 reHoB. HapyieHue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTuYeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEACIICHUE 10JIa. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIEACTBEHHAs U HacleICTBeHHas. Poiib cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOJU(PUKAIMOHHOW H3MEHYHBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIMYECKas, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 © mMoNOBOM mpolecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMoHHas
u3MeH4nBOCTh. Kiaccu¢ukaiuss MyTanuid: Te€HHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa M
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacI€1ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJABI T€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTuueckuii. COBpEMEHHOE OIPENEICHUE TEHOTHIA: IIOJHOT€HOMHOE CEKBEHMPOBAHHE,
TEHOTHUIUpPOBaHKUE, B ToM uyucie ¢ nomoibio [1[P-ananmu3za. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPEeIpacrnoiOkKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTrO 00pa3a KHU3HHU, JUATHOCTHKH, NMPO(UIAKTUKY U JICUYEHHUS] TeHEeTUYECKUX
Oone3nel. MeauKo-TeHETUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMUIIMHCKOM TE€HeTHKU B
NPEIOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBuios.



Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpumHoe ckpenBaHuey, «l{uTomornyeckue OCHOBBI AWTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuIeNbHBIX T€HOBY, «I eHeTnYecKkne KapThbl paCTEHUM, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIIEHHOTO C IOJIOM,
«KapuoTunsl yenoBeka M IKUBOTHBIX», «Bunbl wusMeHumBoctuy», «MonauduxanmonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTalMoHHAsS
U3MEHYUBOCTb.

Ob6opynoBanue: MoAenU-amUIMKanuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHUE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTax».

Jlaboparopuas padota Ne 6. «M3yuenre MoAU(PHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MHKpOIpenapaTax.

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

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMectukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAlIHUX )KUBOTHBIX. COpT, OO, LITAMM.

CoBpeMeHHbIE METObI CENeKIMU. MaccoBbId U MHAMBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUE — MHOPUIAMHT.
Uucras nuausa. CkpeniyBaHWE YWCTBIX JHMHHWA. [erepo3wc, wWiM THOpUAHAS —CHIIA.
Hepoacteennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHS CEJEKUMH PACTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHIXKEHEpPHUs. ITalbl CO3JaHUS
pexombunanTHoi JIHK wu Tpancrenneix opranusmoB. Knetounas wumxkenepus. Kierounbie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHui. KiIIloHnpoBaHME BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoasl ToOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylIbTyphl U KJIOHHUpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJISKU TUIOAOB W KOPHEIUIOAOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHUKEHUSI CEJIEKIMU PAaCTeHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATEHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. IBosnronMOHHAsA 0HOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMojI0ruu. BiusHue 3BOMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMHU U IPYTUX HAyK.

CBuzerenbcrBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETOIUCH, Iepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M pa3ivyusi 3MOPUOHOB pPa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTMUYHBIE, AaHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. IlpeamnocbulkM BO3HUKHOBEHHUS JapBUHH3MA.
JIBIOKylMe Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBostonnu (CTI) u e€ 0OCHOBHBIE MOJOKEHHUSI.

Muxkpoasomtonus. [Tonynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBmwxynme cuiibl ((hakTOphl) HBOJIONUHM BUAOB B NMPHPOJE. MyTallMOHHBIA MPOLECC U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI U Jpeid reHoB. M3omsauus u
MUTpaLusl.

EcrectBenHbli 0TOOp — Hampapistomuil ¢aktop 3Bosonnd. DOpMBl €CTECTBEHHOT'O
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtonuu. Ilpumepsl npucnocoOneHnit
y OpraHu3MoB. ApoMop( 03Bl U HINO0ATATITAIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, IK0JI0rHuecKoe.

MakposBomonus. @opMel 3BoIOLMM: (UIeTHYECKas, UBEPreHTHas, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toptpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuupl u cxembl: «Pa3BuTHE OpraHuyeckoro Mupa Ha 3emiie», «3apoabIIIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBeHHbi  0TOOp», «MHOrOoOOpa3ue CcoOpToOB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OO0mmas aereHepaius», «JIBwkymue cuibsl sBomonun», «Kapra-cxema
mapuipyra mnytemectBus Y. Jlapuna», «boprba 3a cymiectBoBanue», «lIpucrnocoOneHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO0OOPAa30BAHUEY.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHM TUIIAMH OKPAacKH, HAOOp III0A0B U
CEMSH, KOJUIEKIIUA «HpnMepm 3alIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y XUBOTHBIX», MOACIIb «OcHOBHEIE
HaIpaBJICHUS 3BOIIOIUNY», 00bEMHAs MozeNb «CTpoeHHe FOJI0BHOTO MO3Ta TO3BOHOYHBIX Y.

buoreorpaduueckas kapra wmmpa, Koiekuus «DopMbI COXpPAaHHOCTH HCKOIIAeMBIX
JKUBOTHBIX W pacTeHHil», MoAensb ammuukanus «llepekpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3BuTHe Hacekomoro», «Pa3BuTHe MSATYIIKM», MHKporpenapar «Jlpozodwmma» (HOpMma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopnass pabotra Ne 2. «OnucaHue NPUCTOCOOJIEHHOCTH OpraHM3Ma Hu €
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHeE )KM3HU HA 3emJie.

JloHayuyHble MpPEACTABICHUS O 3apOXKIACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emiie: a0MOreHe3 W TMaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX  BELIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PazButne xu3Hum Ha 3emsie 1o Hdpam W nepuoaam. Karapxel. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa U €€ NEpPHOIb: KEMOPHICKUN, OpPJOBUKCKHUH,
CUITYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl ABOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTAHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOOLUUU. OCHOBHBIE CHUCTEMATUUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  4YeJIOBEKa. AHTpONOJOrus Kak Hayka. Pa3Butue mnpeacraBieHuil o
IIPOUCXOXKACHNUHN YesloBeKa. MeTo/Ibl M3yueHus: aHTpororeHeza. CxoAcTBa U pa3inuusl YeaoBeKa
1 KUBOTHBIX. CHCTEMATHUUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxymme cuibl  (pakTopel) aHTpomoreHe3a. HacmencTBeHHass W3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBIILICHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONUTEKH, YETOBEK yMENbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsI CYIIECTBOBaHHS, 00JACTh paclpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHs.

Yenoseuecknue pacbl. OCHOBHbIE OOJIBLIME pachl: €BpONEeOuaAHas (€Bpa3uiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
OPUCHOCOOJICHHOCTH TMPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmunel u cxembl: «Bo3HukHoBeHHe COMHEYHON CHCTeMbI», «Pa3BUTHE OPraHUYEcKOro
mupa», «PacturenbHas kieTrka», <« KuBoTHag kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cHUCTeMa OpPraHU4ecKOoro Mupay», «CpaBHEHHME aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTMYECKHX HAXOJI0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBpPEMEHHBIE JON», «UenoBeueckre pach».

Ob6opynoBanue: wMmynsiku  «IIpoucxoxaeHne denoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeloBeKa (KaMHHU-YOMIEphl, pyOuia, ckpebdia), TeoXpoHOJIorudeckasl TabnuIa,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX U PaCTEHUI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PACTCHHI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKUN My3eil).
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Tema 3. Oprann3msl U OKpy:KaAas cpeaa.

OKoJorus Kak Hayka. 3aJadyd W pa3lelibl AKOJOTMU. MEeTOoapl 3KOJIOTHYECKUX
UCCIIEIOBaHHA. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (pakropoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuortnueckue  (akTopbl:  CBET, TEMIIepaTypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (haKTOPOB. bruomornueckue puTMel.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBUIA JJIs CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasiuud. OCHOBHBIE IIOKa3aTelad MOIMYJISALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PErysius.

JdemoHcTpaumMu:

[Toptpetsi: A. I'ymOonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktnyeckas padora Ne 2. «IToacuéT mIOTHOCTU MONYJISIIUNA Pa3HBIX BUJOB PACTECHUI».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nuiienas). Bunpi-nomunantsl. CBs3u B OHMOLIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [loHsTne 00 sKocHcTeMe M OMOTreolLEeHO3e.
OyHKIIMOHAIBHbIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOAYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJOTMYECKHe NHpaMHJbl: HPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAaMOpETYJIIsIus, pa3uTre. CyKieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buonornueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuipi, coctaB u CTpyKTypa OHOCOEPHI.
Kupoe BemectBo U ero ¢QyHkuH. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHOM 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotbl BemecTB M OWOTEOXMMHYECKHE IHKIBI AJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEeHUs B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.
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CocyecTBoBaHNE TPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOPa3HOOOpa3ns KaKk OCHOBA
ycroiunBoctu Onocdepsl. OCHOBA PallMOHAIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U UX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOrUM U OXpaHa IPUPOJIBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TabGmuupl u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoNOrHMUecKas mupamugay, «buochepa u yenoBeK»,
«DJKOCUCTEMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOCHCTeMa XBOHHOro ijeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOa», «llouBa — BakHeiIas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nouBy, «[lapHukoBsii d3Q e, «DakTopb
PaMOaKTUBHOIO 3arps3HeHus ouocdepnl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PacturenbHble  coobmiectBa»,  Koiulekuuu — «buonenos», «Bpenutenu — BaxkHEWIIMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U  KUBOTHBIX,
IPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM IpymmnaM oaHoro suja, Kpacnas kaura Poccuiickoit
®denepalnu, N300paKEHUSI OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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INIAHUAPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 BHUOJIOTMU HA
BFA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBauBalOTCSI TpeOOBaHWS K pe3yjabTaTaM OCBOCHUS
00yJaroUMUCS MPOTPaMM CpEIHEro OOIIero oOpa3oBaHUs: JHMYHOCTHBIM, METANpeIMETHBIM M
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pe€3ylbTaTOB OCBOEHHUs Ipeamera «buosorus» BblAEIEHBI
CJIETYIOIIE COCTABIISIONIUE: OCO3HAHUE 00YUAIOIUMUCS POCCHICKON TPaXK TaHCKOW UACHTUYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHNIO, HAJTMYME MOTUBALIMM K
00y4eHHUI0 OMOJIOTHH, IIeJICHATIPABICHHOE PAa3BUTHE BHYTPEHHUX yOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPATUINM pa3BUTUS OMOIOTMYECKOTO 3HAHUS, TOTOBHOCTh
U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOGH JEATEIIBHOCTH IICHHOCTHO-
CMBICJIOBBIMU yCTAaHOBKAaMH, NPUCYIIMMU CHUCTEME OHOJIOTUYECKOTO OO0pa30BaHUs, HaIHUUE
9KOJIOTUYECKOT0 MPABOCO3HAHHS, CIOCOOHOCTH CTaBUTh LIETU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pE3ynbTaTbl OCBOEHUsA mpenMera «buonorus» TOCTUTAIOTCS B E€AUHCTBE
y4eOHOW M BOCHHUTATEIHHOW NEATEIHPHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMU POCCHHACKHMU
COLIMOKYJBTYPHBIMU, HCTOPUYECKUMH U JTYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH, NPHUHSATHIMH B
oOmiecTBe MpaBWIAMA W HOPMaMHU TIOBEIEHUS M CIIOCOOCTBYIOT IIpoIleccaM CaMOITO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOpAa3BUTHUA, PA3BUTUS BHYTPEHHEW MO3UIMUHU JIUYHOCTH, MATPUOTH3MA,
YB@XEHUS K 3aKOHY U TPABOMOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJEHHUIO, B3aMMHOTO
YBa)KEHHUS, OEPEIKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEAUIO M TPATUINSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepannu, Npupoae U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bUOMOTHsA» MOIKHBI OTpaKaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEHN TNYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHHUX yOEXKJICHUH,
COOTBETCTBYIOIIMX TPATULIUOHHBIM LIEHHOCTSM POCCUUCKOTO 00IIECTBA, PACIIUPEHUE KU3HEHHOTO
OMbITAa U ONBITA JIEATEIILHOCTH B IMPOLIECCE peaau3allii OCHOBHBIX HAIlpaBICHUN BOCHUTATEIbHOU
NEeSTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMUPOBAHHOCTh  TPAXKAAHCKOM  TO3WIMKM  OOydYaromerocsi Kak  aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KeHHWE 3aKOHA W
MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITETbHOCTU MPHU CO3TAHUM YYEOHBIX MPOEKTOB,
pelieHnu yueOHBIX 1 MO3HABATENBbHBIX 3a/1a4, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETSATh COOCTBEHHYIO MO3UIIMIO 0 OTHOIICHUIO K SIBICHHUSM COBPEMEHHOM
’KM3HU U 00BICHSTE €€;

YMEHHE YYUTHIBATh B CBOMX JECUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JIOJIeH C pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOILECCE COBMECTHOTO BBHIMOJTHEHHS YUeOHBIX,
MMO3HABATENIHPHBIX M UCCIIEIOBATEIBCKHUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHCHHUIO OTITTIOHEHTOB
pH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOU JIEATEITHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKONW TPAKTAHCKON WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepes PoinHoOM, ropaocTu 3a cBoil kpaii, cBoto Poauny,
CBOM SI3BIK M KYJBTYPY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;
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LIEHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEIUIO U MAMITHUKAM MPUPOJIBI, TOCTUKEHUSIM
Poccuu B Hayke, UCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OLIEHHMBAThH BKJIAJ] POCCHMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOTHH,
MOHMMaHUs 3HAaY€HUs OWOJOTMM B T[IO3HAHUM 3aKOHOB TMPUPOJBI, B JKU3HU 4YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ueitHas YOSk IEHHOCTh, TOTOBHOCTH K CITYXEHHIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTH 32
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH HA
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTENSAM, CO3JAaHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAuLMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETHYECKOEC OTHOIIECHUE K MHpPY, BKIIFOUas ICTCTHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) puznueckoro BocnuTaHusi, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 3MOLMOHAJIBHOI0
os1aromostyums:

MOHUMAaHUE WM pealu3alus 3[0pOBOr0 U 0Oe30macHOro obpasa >KM3HM (310pOBOE MHUTAHHE,
COOJIFOICHHE THTHEHUYECKHX MPaBWJI U HOPM, COQIIAHCHPOBAHHBIN PEXHM 3aHITHA W OTIbIXA,
perynspHas Gu3ndeckasi aKTUBHOCTB), OEpexKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (PH3UYECKOMY M IICUXHYECKOMY 3I0POBbIO;

MMOHMMAaHKE [IEHHOCTH MPaBUI WHIMBUAYAIBHOTO U KOJJIEKTUBHOTO 0O€30MacHOTO MOBEICHUS
B CUTYaIUsIX, YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHWE TIOCTEACTBUNA W HENpPUATUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K aKTHUBHOM JIE€ATEIbHOCTU TEXHOJIOTMYECKONM M COLMAIBHON HaIpaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMHUPOBATh, INIAHUPOBATH U CAMOCTOSTENILHO BHITIOJHSATH TAKYIO IE€SITEIHHOCTD;

WHTEpEeC K pasNu4HbIM cdepaMm MNpoPecCHOHATBHONW NEesSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHHH BCE
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

AKOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHUS;

TIOBBIIICHUE YPOBHS JKOJIOTHYECKON KYJIBTYPBI: TMPUOOPETEHHE ONBITa TIJIAHWUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JUIsl OKpYXKArOUIEH Cpebl;

OCO3HaHUE TJI00ATIEHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U TyTeH UX PEIICHHUS;

CIOCOOHOCTH UCTOIB30BaTh MPUOOpPETaeMbIe TIPU U3YICHUH OUOJIOTUU 3HAHUS U YMEHHUS TIPU
pereHuu npooieM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOJIOTNOIB30BaHUEM (COOIIOICHHE TTPaBUIT
MOBEJICHUS B MPUPOJIE, HATIPABIICHHBIX HA COXPAHEHHE PaBHOBECHUS B 9KOCHCTEMAX, OXPAHY BHUJIOB,
IKOCUCTeM, OMoChephl);
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AKTUBHOE HEMPUATHE NEUCTBUN, MPUHOCSIINX BPEI OKPYKAOIIEH PUPOAHOMN Cpeie, yMEHUE
MIPOTHO3UPOBATh HEOJIATOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBUS MPEAIPUHUMAEMBIX ICHCTBUHN H
MpEeAOTBpAIATh UX;

HaJU4YUe PA3BUTOrO SKOJOTMUYECKOrO MBIIUICHUS, HKOJOTUYECKON KYJIbTYphI, OIbITA
NEATEIbHOCTH  SKOJOTMYECKOW  HAIpaBIEHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCSI HMH B
M03HABATEJIbHOM, KOMMYHMKATUBHOW M COLMAJIBHOM IIPAKTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKM M OOUIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JMajore KyJbTyp, CIHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDPE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKOM KYJIBTYPbl KaK CpEACTBA B3aMMOJECHCTBUS
MEXy JIIOJIbMH U TIO3HAHUSI MUDA;

MOHUMaHUE crheuuuKu OUOJIOTUM KaK HayKd, OCO3HaHus €€ poilu B (HOpPMUPOBAHHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHUH IEJIOCTHOTO TPEICTABICHUS 00 OKPYXKArOIIeM
MHUpE KaK O €MHCTBE MPUPO/IbL, YEJIOBEKa U 00IIeCTBa, B MIO3HAHUU MIPUPOJHBIX 3aKOHOMEPHOCTEH
Y PEIICHUH MPOOJIeM COXPaHEHHUSI PUPOIHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHUU JUIsi COBPEMEHHOW IMBWIIM3AIMH: O0ecredyeHus
HOBOTO YpPOBHS Pa3BUTHS MEAHUIMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX
pemars pecypcHbie MpoOaeMbl pa3BUTHS UYEIOBEUYECTBA, MOUCKA MyTEH BBIXOJAa U3 TII00AIbHBIX
IKOJIOTHYECKUX TIPOOJIeM M OOecreueHus] nepexo/ia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
MCIOJIb30BAHUIO IPUPOIAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYCHUU OWOJOTHYCCKHX 3HAHWUU B IEJNSAX IMOBBIMICHUS OOMICH
KYJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM dYacTu (yHKIIMOHAIbHON
IrPaMOTHOCTH O0y4arouxcs, GopMUpyeMOil Ipu U3y4yeHUU OHOJIOTHH;

[IOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHHUS, HCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH WCIOJB30BaTh TOJydaeMble 3HAHUS IS aHajdu3a W OOBSCHEHUS SBICHUIN
OKpPY)KAIOIIEr0 MHpa M MPOUCXOIAUIMX B HEM H3MEHEHHWH, yMEeHHe [enaTb 00OCHOBAaHHBIE
3aKJIIOYEHUsST Ha OCHOBE HayyHbIX (DaKTOB M UMEIOIIUXCSA JIaHHBIX C IENbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCThH CaMOCTOSITEIIBHO UCTIOIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJIsl PEIICHUS Tpo0ieM
B peaIbHBIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HaHUE IICHHOCTH HAyYHOW MESITeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH MPOCKTHYIO W
HCCIIEA0BATENbCKYIO AeSITENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOGHHsSI ydyeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYUMBIe AN (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOYUAIOUIUXCS  MEXKIUCIUIUIMHAPHBIC
(MexXTpeIMeTHBIE) 00IIeHAYYHBIC TTOHATHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHON KapTHHBI MUpa U
CHenu(uKy METOJOB MO3HAHUS, HCIOIb3yeMbIX B E€CTECTBEHHBIX HayKax (BEIIEeCTBO, JSHEPTHs,
SIBJIEHUE, TIPOLIECC, CUCTEMA, HAyYHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs,
UCCIIeIOBaHNe, HAONO/IeHNEe, M3MEPEHHe, IKCIEPUMEHT U JPYTuX), YHHBEpCAIbHBIE y4eOHBIE

neiictBust  (IO3HaBaTellbHbIE,  KOMMYHHUKAaTHBHBIE,  PETYJISTUBHbBIE), o0ecrneunBaroIye
¢dopmupoBanre (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAJIBHOM KOMIIETEHIMH OO0YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcst HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,

MHUpPOBO33pPEHUYECKHE 3HAHUS U YHHMBEpCaJbHbIe YyueOHble JEHCTBHS B IO3HABaTENBbHOW U
COLIMAJIBHOM MTPAKTHKE.
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MeramnpeaMeTHbIE pe3yNbTaThl OCBOSHHS TPOTPaMMBI CPEAHEr0 o00mero o0pa3oBaHUS
JOJKHBI OTPAKATh:

OgJiaieHne YHUBEPCAJIBHBIMH YYeOHBIMH MO3HABATEIbHBIMH IHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaIM3HpPOBaTh NpOOJIEeMy, paccMaTpuBarh e
BCECTOPOHHE;

WCIIOJIB30BATh MIPU OCBOCHHH 3HAHWUW MPUEMBI JIOTHUECKOTO MBIIUICHUs (aHaIu3a, CUHTE3a,
CpaBHEHHUS, KIacCHU(PUKAIMU, OOOOIICHHS), pPACKPHIBATH CMBICT OHOJIOTUYECKUX TOHSTHI
(BBLACTIATH WX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATD CBSI3H C JIPYTHMHU OHSATHUSIMH);

ONPENeNIATh IEIH JCSTEIbHOCTH, 3alaBas IapaMeTpbl W KPUTEPUU HUX JTOCTHOKEHHUS,
COOTHOCHUTH PE3YyJIbTAThI ACATEILHOCTHU C MOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OHMOJOTMYECKHE TOHATHS JUIsl OOBSICHEHUS (AKTOB M SIBICHUH IHKUBOH
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PAcCyKIACHUs (MHIYKTHBHBIC, CIyKTHBHBIC, 10 aHAJIOTHHU), BBISBISITH
3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B PACCMATPHUBACMBIX SBIICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKITIOYCHUS;

MIPUMCHSITh CXEMHO-MOJICIIBHBIC CPEICTBA JJI MPEICTABICHHUS CYIIECTBEHHBIX CBSI3CH H
OTHOIICHUH B HW3Yy4aeMbIX OHOJOTHMUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEYUH pa3HOrO poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabarbIBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHAJIM3a UMCIOIIUXCS MaTepPUaIbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTh, OICHHBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBaTh M BBIOJHATH pPa0OTy B YCJIOBUSAX pEAIBHOTO, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HCHHBIX TPOOIIeM.

2) 6a30BbIe HCCIE0BATENBLCKHE IeHCTBUS:

BJIQJICTh HABBIKAMU YYEOHO-UCCIIEOBATEIBCKOW M IMPOEKTHOW JESTEIbHOCTH, HaBBIKAMHU
paspemieHus mpoodieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IMOMCKY METO/IOB
pelIeHUs MPAKTUIECKHX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MMO3HAHUS;

WCIOJIb30BaTh PA3JIMYHBIC BHUIBI JACSITCILHOCTH IO IIOJIYYCHHIO HOBOTO 3HAHHS, €ro
UHTEpIpETANH, MPEoOPa30BAHUI0 U TMPUMEHEHHIO B YYEOHBIX CUTYyallMsIX, B TOM 4YHCIIe TMPHU
CO3/IaHUU Y4EOHBIX U COIMAILHBIX TIPOCKTOB;

dbopMUpOBaTh HayYHBIH THUIl MBILIUICHUS, BJIAJETh HAYYHOH TEPMHHOJIOTHEH, KIFOYEBHIMU
TOHATHSIMU M METOJIaMU;

CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATENbHOM NEATEIHHOCTH U
KU3HEHHBIX CUTYaIlHsIX;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBA3M U aKTyaTU3UPOBATh 33a7auy, BHIABUTATh TUIIOTE3Y
e€ pernieHus], HaXOIUTh apTyMEHTHI JIJIS JJOKa3aTelIbCTBA CBOMX YTBEPIKICHUH, 3a7aBaTh MapaMeTpPhl
U KPUTEPUU PELICHHS,

aHAIM3WPOBATH TOJyUYECHHBIC B XOJIC PEHICHUS 3aJla4d Pe3yIbTaThl, KpUTHUYECKH OICHUBATH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIECHUBAThH MPUOOPETEHHBIH OITBIT;

OCYIIIECTBIISTh II€TICHAMPABICHHBIA TMOUCK TEpEeHOCca CPEICTB M CIOCOOOB JEWUCTBUSA B
PO eCCUOHAITBHYIO CPENy;

yMeTb  [EPEeHOCUTh 3HAHUA B  TO3HABATENBHYID WM  MPAKTUYECKYI0  00JacTu
KHU3HEICATCIIEHOCTH,

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIBUTATh HOBBIE HJICH, MpeJiaraTb OPUTHHAILHBIC TOIXOJIbI W PEIICHUS, CTAaBHTH
MpOoOJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmei:
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OPUEHTHPOBATHCA B PA3IUYHBIX HCTOYHHMKAX HHGpoOpMauu (TeKcTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHON JHUTEepaType, OMONOTHYECKHX CIOBApsSX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3zax pgaHHBIX, B VHTepHere), aHAMM3WPOBaTh WH(OOPMAIMIO pA3IMYHBIX BHAOB H (HopM
MPEJCTaBICHUS, KPUTUIECKU OLIEHUBAThH €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

(bopMyIHpOBaTh 3ampoChl W TPUMEHSATH pa3IMYHbIE METOABl NpPU IOWCKe U O0TOOope
Onoorndeckoi nHGopMaIuu, HeOOXOIUMOH IS BBITTOJIHEHUS yUeOHBIX 3a/1a4;

npHOOpEeTaTh OMBIT HCIOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX —TEXHOJIOTHIA,
COBEPILICHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTHUMAIbHYIO (OpPMY MPEICTABICHHS OHMOJIOTUYECKOM
nHpopManuu (cxemsl, rpauKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIOJB30BAaTh HAYYHBIA S3bIK B KauyecTBE CpPEACTBA HpU paboTe ¢ OHMOIOTHYECKOM
uHpOpMaIMel: NMPUMEHATh XUMHYECKUE, (DU3MYECKHEe M MaTeMaTUYeCKHe 3HAKW M CHUMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKIATypy, HCIOJIb30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISIIHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS W  3alIUTHl  WHPOpMAIMH, HWHYOPMAIIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBiajieHne YHMBEPCAJILHBIMA KOMMYHHKATHUBHBIMH 1€l CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX c(epax KU3HU, aKTHBHO y4aCTBOBATH B IUAJIOTE WIIH
JMCKYCCHH TI0 CYILIECTBY 00CYX/1aeMOii TeMbl (YMEHHE 3a]1aBaTh BOIPOCHI, BRICKA3bIBAThH CYXICHUS
OTHOCHUTEIIFHO BBITIOJIHEHHS TpeAjiaraéMoi 3a/layd, YYWUTBIBATh HMHTEPECHl M COTJIACOBAHHOCTH
MO3UIIMK APYTHX YYACTHUKOB TUAJIOTA HITH TUCKYCCHUH);

pacro3HaBaTh HEBepOATbHBIE CPEICTBA OOLICHHUS, IIOHMMATh 3HAUYECHHE COLMAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHUS! KOH(MJIMKTHBIX CHTyallud, YMETh CMSr4aTh KOH(IUKTBI U BECTH
MIEPErOBOPHI;

BJIAQJICTh PA3UYHBIMUA CIIOCOOAMU OOIICHUS W B3aMMOJICHUCTBUS, TOHUMATh HaMEPEHUS
APYTUX JIIOCH, MPOSBISTH YBAKHUTEIBHOE OTHOIIEHHWE K COOECETHHUKY UM B KOpPpEKTHOH (opme
(bopMyITHpPOBATh CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHWMATh W HWCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBUIAYAIBHOH pPaOOTHI TIpH
pelieHnd OMONOTUYECKOW MPOoOIeMbl, 0OOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYMIOBBIX
(¢bopM B3aMMOJENCTBYS IPU pPELIEHUH yueOHOW 3aauH;

BBIOMpATh TEMaTUKy U METOJbl COBMECTHBIX ACHCTBHI C Yy4€TOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

MIPUHUMATD IIeJTH COBMECTHOMN JIeATEIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JACUCTBUS
o €€ JOCTMKEHHUIO: COCTaBJIATh IUIAH JEUCTBUM, pacHpeneisaTh PO € Y4ETOM MHEHHU
Y4aCTHUKOB, O0CYAaTh PE3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJIa M KKIOTO YUYACTHHKA KOMAaHIBI B OOIIUI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

mpeiaraTb HOBBIC IPOCKTHI, OIICHWBATH HJIEH C TO3WUIUM HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITH TO3UTUBHOE CTPATETUIECKOE TIOBEJICHNE B PA3IMYHBIX CUTYAIUSX, TPOSBIISTH
TBOPUYECTBO U BOOOpaKEeHUE, ObITh NHUIIUATUBHBIM.

OBiajieHne YHMBEPCAILHBIMH PeryJsiTUBHBIMU 1€ CTBUSMM:

1) camoopranm3amus:

MCTIOJIH30BATh OMOJIOTUYECKUE 3HAHUS TSl BBISIBIICHHS ITPOOJIEM U UX PEUICHUS B KU3HEHHBIX
U YYeOHBIX CUTYAIUSX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHHW IEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOHMX
JIEUCTBUSAX M TOCTYNKax IO OTHOLIEHHWIO K >KMBOH MpPUPOJAE, CBOEMY 3I0pPOBBIO U 3/10POBBIO
OKPYKaIOIINX;
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CaMOCTOSITEJIbHO OCYIIECTBIATh I03HABATENIbHYIO JIEATEIBHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3314l B 00pa30BATENbHOMN JCATENbHOCTU U )KU3HEHHBIX
CUTyalusX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIEeMBbI C yYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M INPOSBICHUIO HIMPOKOH 3pYAMLIMU B Pa3HbIX 00JacTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIbHON pe(IeKCHM KaK OCO3HAHUsS COBEPIIAEMBIX JEHCTBUN U
MBICJIMTENbHBIX MIPOLECCOB, X PE3YJIbTATOB M OCHOBAHMH, UCIIOIb30BATh NMPUEMBI pedaeKcuu A
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX P aHAIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHsITHE CeOsI H APYTHX:

MIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OMINOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

IHNPEAMETHBIE PE3YJBTATHBI

IIpenmertHblie pe3ynbTaTbl ocBoeHUs nporpammbl COO mo Ouosioruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenupudeckue uisi ydeOHoro mpeamera «buoJorusy HaydHbIE 3HAHHS, YMEHHS WU
CIOCOOBbl  JIEHCTBHM MO OCBOGHMIO, MHTEpIpETalMd U NpeoO0pa3oBaHHUIO 3HaHUIl, BUIBI
JESTeTBbHOCTH TIO TIOJXYYEHHIO HOBOTO 3HAHUS W TPUMEHEHHUIO 3HAHWK B PAa3JIMYHBIX y4eOHBIX
CUTYyallUsX, a TAK)KE B pEaJIbHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosoruei. B nmporpamme
MPEIMETHBIEC PE3YNbTaThl IPEACTABICHBI 110 T0JIaM 00Y4EHHUSI.

[IpenmeTtHble pe3ynbTaThl OCBOEHHUsI yueOHoro mpeamera «buonorus» ¢ 10 knacce nonxKHbBI
OTpaXarTh:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe W poJM OMOJIOTMM B CHCTEME HAy4YHOrO 3HAaHHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
HayYHOTO MMPOBO33pPEHMsI, O BKJIaZE€ POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
Onosiornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YEIIOBEKa IS PEeIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSATHHA: JKU3Hb, KIIETKa,
Opranusm, Metrabonau3M (0OMEH BELIECTB M MpPEBpAIleHNUE YHEPTUH), TOMEOCTa3 (CaMOoperysuus),
YpOBHEBas  OpraHM3alus  JKUBBIX  CHCTEM,  CAaMOBOCHpPOM3BEACHHE  (PEHmpOAYKIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BHUTHE,

yMEHHE Wu3jiaraTb OWOJOTHUECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas, MYyTallMOHHasd,
LEHTpaJbHas JorMa MOJIEKYyJsipHOM Ouonoruun), 3akoHbl (I. Menpens, T. Moprana, H. W.
BaBuioBa) u ydenus (0 HeHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyIbTypHBIX pacteHuil H. U.
BaBuiiosa), onpenensiTe TpaHHIIBI HX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIIQJIeTh METOJaMM HAyYHOIO MO3HAaHUS B OWOJOTHM: HAOJIOJCHHWE M ONHCAHUE
KHUBBIX CHUCTEM, TIPOIIECCOB W SIBJICHWH, OpraHW3alus W TPOBEJICHHE OHOIOTHYECKOTO
HKCHEPUMEHTA, BBIIBM)KEHUE TUIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIEAYEMBbIMU
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BEJIMYMHAMHU, O0BSICHEHHE MOJYYEHHBIX PE3yJbTaTOB, UCIOIb30BAaHHBIX HAYYHBIX IMOHATHUH, TEOpUN
1 3aKOHOB, YMEHHE JIEIaTh BHIBOJIBI HA OCHOBAHUU MOJy4YE€HHBIX PE3y/IhbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U IYKapHuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MpEeBpalIeHUs] PHEPIUU B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, WHAMBHUIYAJIbHOTO DPAa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPUMCHSITHh MOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTMYECKHX MPOIECCOB H
SBJIGHUH, JUIS MPUHATHS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOW JKM3HU C I1I€JIbI0 O0ecreueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJEH, COOII0IEHUsI HOPM TPAMOTHOTO
MOBEJCHUST B OKPYXaoIled NPUPOTHOW cpene, MOHMMAaHHE HEOOXOIUMOCTH HCIOIb30BaHUS
JNOCTHKEHUM  COBPEMEHHOH  Ouojoruu OMOTEXHOJNIOTHI i1 PalMOHAIBHOTO
IIPUPOIONOJIB30BaAHUS;

YMEHHE pelaTh »JJIEeMEHTapHble TeHETHYeCKHe 3aJadyd Ha MOHO- U JUTHOpUAHOE
CKpEUIMBaHKE, CLIEIUICHHOE HACIeI0BaHUE, COCTABIISATh CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS JUIS
npe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JIA00OPaTOpHBIE M MPAKTUYECKHE padOThl, COOIIOAATH MpaBWiia IIPHU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYCCKH OICHUBATh WM HWHTEPIPETHPOBATh HH(OPMAIHMIO OHOJIOTHIESCKOTO
COJIep>KaHus, BKIIOYAIOUIYIO TIICEBIIOHAYYHBIC 3HAHWSA W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOM HMHGpOpPMAINK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbl), ITUYECKHUE AaCIEKTHl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaThb COOCTBEHHBIE IHCHPMEHHbIE W YCTHBIE COOOMICHHUs, 00o0O0mas
OHMOJIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHSATHIHBIN
anmapat OUOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpenmMera «buonorus» ¢ 11 knacce NOMKHBI
OTpaXkaTb:

c(hOpPMUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJOTMM B CHCTEME HAay4YHOTO 3HAHUSA
€CTECTBCHHBIX HAayK, B ()OPMHUPOBAHHHM COBPEMCHHOW €CTECTBEHHO-HAYYHOH KApTHUHBI MHpa U
HAyYHOTO MHPOBO33PEHHsI, O BKIAJE€ POCCUUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouooruu, PyHKIMOHATIBHON rPaMOTHOCTH YeJIOBEKA JIJIsl peLIeHMs] )KU3HEHHBIX 33]1a4;

YMEHHE PACKPBIBaTh COJAEpKaHHE OMOJOTHYECKHX TEPMUHOB W TOHSATUUN: BUJ, MOMYISALHUSA,
TreHO(OHI, IBOJIOIMSA, ABMKYIIHUE CUIIBI ((PaKTOpPHI) SBOJOIMH, MPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BHUJI000pa30BaHue, FIKOJIOTHUECKHE (PAKTOPBI, SKOCUCTEMA, MMPOIYIIEHTHI, KOHCYMEHTBI, PEAYIIEHTHI,
LTI MTUTAHUSI, SKOJIOTUYECKas MUpaMuia, OnoreoreHo3, obuocdepa;

YMEHHME U3laratb Ouolorhyeckue Teopuu (dBomtonnoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKas TEOPHUs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoactsa K. M.
bopa, depenoBanusi riaBHBIX HampaBieHud u myrei »Bomonmu A. H. Ceseproa, ydeHHs O
ounocdepe B. . Bepnanckoro), onpeaensts rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIAJCTh METOJAAMHM HAy4YHOTO TO3HAHHUS B OHWOJOTHH: HAOJIOACHHE U OMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHHWM, OpraHusanus W IpOBEJIEeHUE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHHE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMU
BEJTMYMHAMH, OOBSICHECHHE ITOJTYICHHBIX PE3YJIbTaTOB, HCITOJIb30BAHHBIX HAYYHBIX MTOHITHHA, TCOPUHI
1 3aKOHOB, YMEHHE JIeNaTh BHIBOJIBI HA OCHOBAHUU MOMyYEHHBIX Pe3yIbTaTOB;

YMEHUE BBIICTSATH CYIIECTBEHHBIC MPHU3HAKH CTPOCHHS OMOJIOTHYECKHX OOBEKTOB: BHUJIOB,
MOy, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTeO1I€HO30B U IKOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACIEACTBEHHONM HM3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHUI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB, IEHCTBHUS HKOJIOTHMUYECKUX (DAKTOPOB Ha OpPraHHU3MBI, MEpEeHOCa
BELIECTB M MOTOKA HHEPrHUH B HKOCHCTEMAaX, aHTPOIOI€HHBIX M3MEHEHHUH B JKOCHUCTEMax CBOEi
MECTHOCTH, KPyTOBOPOTA BELIECTB U OMOT€OXMMHUYECKUX IIUKIOB B Onocdepe;
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yYMEHHE TNPUMEHSATh MOJYYCHHbIE 3HAHUS U1 OOBSICHEHHUS OMOJOTMYECKUX IPOLIECCOB U
SIBIIGHUH, I MIPUHSATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW JKU3HU C IIENIbI0 O0ECTICUeHUs
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJEH, COOMI0IEHUs HOPM TPAaMOTHOTO
MOBEJICHUS B OKPYKAMOIICH NTPHUPOJHON cpene, MOHUMAaHUE HEOOXOAMMOCTH HCIIOIb30BAHUS
JOCTUKEHHUIM COBPEMEHHOM OHMOJIOrUHU ISl PalliOHAIBHOTO IPUPOIONOIb30BaAHUS;

YMEHHUE pelIaTh 3JIEMEHTApHble OMOJOTMYECKHUE 3a/Jaud, COCTAaBJIATh CXEMBI IEepeHoca
BEIIECTB U SHEPTUU B SKOcHcTeMax (I[eMH MUTaHUs);

YMEHHE BBHITIOJHATH JIA0OpPATOpPHBIE M MPAKTUYECKUE padOThI, COOMIOAATH MpaBWia TPH
paboTe ¢ y4eOHBIM | JIa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHHE KpPUTHYECKH OLEHUBAaTh M HWHTEPIPETHPOBATh HH(MOpPMALHMIO OHOJIOTHYECKOTO
coJiepKaHusl, BKJIIOYAIOLIYIO IICEBJIOHAYYHbIC 3HAHUS W3 PA3NTMYHBIX HCTOYHUKOB (CpeICcTBa
MaccoBoW MHGpOpMAIUM, HAy4YHO-TIONYJSPHBIE MaTepHalibl), paccMaTpuBaTh TII00aJIbHBIC
IKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UILIMIO;

YMEHHE CO3[]aBaTh COOCTBEHHBIC TIHCBMEHHBIE H YCTHBIE COOOIICHHS, 0000IIas
OHMOJIOrMYecKyI0 HH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BATh MOHSATHITHBIN
anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No . KosmmmuecTBo yacos DJIEeKTPOHHbIE
anMeHOBaHHeE Pa3/ieJioB H nudpoBbIe
E/ TeM nporpaMMblp : OBcer g;’;: EpaKT' f)ﬁpg)EOBaTeLmee
pecypcsbl
bu6mmoreka [JOK
1 buosorus kax HayKa 2 0.5 https://m.edscI)Jfru/?f41c292
2 JKuBbIE CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edso0.ru/7f41c292
3 XHUMHUYECKHM COCTaB U 8 1 bu6mmoreka [JOK
CTPOCHHUE KIICTKH https://m.edsoo.ru/7f41¢c292
4 KuzneneaTenbHOCTD KJIETKH 6 bubmmorexa [JOK
https://m.edsoo.ru/7f41¢292
5 Ezﬁggz(;:;fHﬁe pa3BUTHE 5 1 bubmmorexa [JOK
OpraHHIMOB https://m.edsoo.ru/7f41¢c292
6 HacnencrseHHoCTE U 8 15 bu6mmoreka [IOK
WU3MEHYHBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
v Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBEI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bubmanoreka [JOK
8 Pesepsroe Bpems 1 1 https://m.edséf).ru/7f410292
OBHIEE KOJIMYECTBO HACOB 34 1 4
I1O TTPOT'PAMME

20


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

11 KUIIACC

KouauvecTBO 4acoB
Ne HaumeHoBaHue
1/ Pa3Ie/IOB H TeM Beer Kontpo IMpakTu JuiekTpoHHbIE (HUGPOBHbIE)
n porpaMmel o JIbHbIC YyecKue OﬁpaSOBaTe.]IbeIe PeCypcChl
padoThI padoThI
1 DBOIOLIMOHHAS 9 1 bubnuorexa [JOK
OUOJTOTHSI https://m.edsoo.ru/7f41cc74
2 pommesmna O 05  bumorexa IOK
' https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl 1 5 1 bubmuorexa [JOK
OKpY’KaroIas cpea https://m.edsoo.ru/7f41cc74
© ommmecne 9 Bumotess LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubnuorexa [JOK
> Peseparioe Bpems 2 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 5 25
YACOB 110 ITPOTPAMME '
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox penakiueit
[Taceunuka B.B. Akuunonepnoe o6miectBo «M3marenbctBo «lIpocBemennes

* buonorus, 11 kacc/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u np.; [Tox pepakueit
[Taceunuka B.B. Akunonepnoe o6miectBo «M3marenbctBo «IIpocBemennes

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
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