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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHUOJOTHU TEOPETUUYECKYID OCHOBY s
onpeneneHus: NoaX0 0B K (GOpPMHUPOBAHUIO COAEpPKaHUA y4eOHOTO MpeaMera
«buonorus» cocraBunM: KoHuentyainbHble nojoxenus @®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, COJAEpXaHUs, pe3yIbTaTOB OOY4YCHUS W
TpeOOBaHMI K YPOBHIO IMMOATOTOBKH BBIMTYCKHUKOB, ITOJOKEHUS 00 OOIMUX EIIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHETro
obmero oOpa3oBanusit B Poccuiickoit ®enepanu, a TakKe IOJOKEHHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MO3HAHUU JKUBOM MPUPOABI U 00ECTICUCHUN
CYIIIECTBOBAaHUS 4eoBeuecKoro ooOmiectBa. COriiacHO Ha3BAaHHBIM MOJIOKEHUSM,
ornpe/eneHbl OCHOBHbIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpEACTaBICHUE O IMENAX, 00 oOmiei
CTparerud OOy4YeHMs, BOCHUTAHUS M Pa3BUTHS OOYyYaIOIMIUXCA CPEJICTBAMU
yueOHOrO Tmpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEIMETHOE
COJICp’)KaHHME, €ro CTPYKTYpy, pachpefeseHde Mo pa3denaM H  TeMaw,
PEKOMEHAYEMYIO MOCIIE€I0BATEIbBHOCTh U3YUCHHSI YU4EOHOTO MaTepuasa ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH O0O0pa30BaTEIbHOIO
poliecca, BO3PACTHBIX 0COOEHHOCTEHN 00yUYarOImMnXCs.

B nmporpaMmme 10 OHONOTMHM TakKe€ YUYUTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAlpPEeIMETHBIM M TIPEAMETHBIM pPE3yJIbTaTaM
oOyueHuss B (QOpMHpPOBAHMH OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOM
NEATEeIIbHOCTH/YU4eOHbIX JIEUCTBUN OOYYaIOMUXCS 110 OCBOCHHUIO COJICP)KaHMS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 kxmaccel, 6a30BbIi YPOBEHb) peaIn30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHM OWOJIOrMM, Onarojaps 4eMmy B Hel
MPOCMATPUBACTCS HANpPaBIEHHOCTb HA pPa3BUTHE 3HAHMM, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHHUS, TPEICTABICHUA O 3JI0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKArolled MNPUPOJHON cpene.
[TosToMy Hapsiny ¢ u3ydeHueM oOIIeOMOIOTUUECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJOTHUHU YJEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B IMMOBCEIHEBHOW >KM3HU JJISI PEIICHUS TIPUKIAIHBIX 3a/1a4, B
TOM 4YHCIIe: TPOPUIAKTUKUA HACIEACTBEHHBIX 3a00JICBAaHUM 4YEJIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS JKOJIOTMYECKHU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIEH MPUPOTHON cpeae, aHalim3a
BIIUSTHUS XO3SHUCTBEHHOW JCSTEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX SKOCHUCTEM. Y CHUJICHUE BHUMAHUS K TIPUKJIAHON HAMPaBICHHOCTH
ydyeOHoro npeamMera «buonorus» mpoauKTOBaHO HEOOXOIUMOCTBhIO 00ECICUCHHS



YCIIOBHU JUIsl pEIICHUs] OJTHOM M3 aKTyaJIbHbIX 3aja4 IIKOJBbHOIO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas TMpennoyiaraer (HOopMHUpOBAaHHE Yy  OOyYaIOIIUXCS
CHOCOOHOCTH aJalTHPOBATBHCS K M3MEHEHUSM JHHAMHYHO Pa3BUBAIOIIETOCH
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE CpelHEro oOIIero 0O0pa3oBaHUS 3aHMMAET BaXXHOE
Mecto. OHa obGecrneunBaeT (OPMHPOBAHWE Yy OOYYAIOIMIUXCS TPEACTABICHHA O
HayYHOW KapTHUHE MHUpa, pacliupseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJAE, €&
OTJIMYUTEIbHBIX IPHU3HAKAX — YPOBHEBOW OpraHM3allMd M 3BOJIOLHUHU, CO3HAET
YCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMHUPOBAHHS
(YHKIIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHoro obpasza
KHU3HHU, SKOJIOTMYECKOI0 MBIIUIEHUS, [IEHHOCTHOI'O OTHOILLIEHUS K KUBOH MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUJIsl PELICHUS] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpEAHEro  oO0mero  o0pa3oBaHUs, COLMAIU3ALMU
oOyuaronuxcs. M3yyenue Ouosiornn oOecreyuBaeT yciaoBus Uil (pOpMUPOBaHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKAIIMOHHBIX W HWH(OPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYPhl, CIOCOOCTBYET HMHTErpallyd OMOJOTMYECKHUX 3HAHUH C
MPEACTABICHUSIMU U3 JIPYTUX y4EOHBIX NPEIMETOB, B YACTHOCTH, (PUBHKHU, XUMUU
u reorpaguu. Ha3zBaHHbIE MOJOKEHHS O NpeHA3HAYEHUH YYE€OHOro IMpeameTa
«buonorus» cocTaBUIM OCHOBY JUIS OIpPEACNICHHUsS MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAHMS, MNPEICTABIECHHOTO B MPOrpaMMe IO
OMOJIOTHH.

OT60p coxaepkanus ydeOHOTO mpenmera «buosorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3MIMI KyJIbTYpOCOOOPA3HOrO MOAX0AAd, B COOTBETCTBUHU C
KOTOPbIM OOy4Yaromfecs: OJKHBI OCBOWUTh 3HAHMS U yMEHUS, 3HAUMMbIEC I
(dopMupoBaHus OOIIEH KyJIbTYphl, OINpPENESAIONINEe aJeKBAaTHOE TIOBEJCHHE
YesIoBeKa B OKPYJKAroIIeH MPUPOAHOM cpejie, BOCTpeOOBAaHHBIC B TOBCEIHEBHOM
KU3HU U TPAKTHUECKOM jesTenbHOCTH. Ocoboe MEecTo B 3TOH cucTeMe 3HaHW
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIyKaT OCHOBOU AJi1 (DOPMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
LEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3aILUH
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COJEp)KaHUS Y4yeOHOro Marepuaia B MpPOrpaMMme II0
OMOJIOTUM OCYIIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALNU U
ABOJIIOLIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeameta «buosorus»
BBIJICJIEHBI CIIEAYIOIINE COAEpKATENbHbIE JIMHUU: «buonorus kak Hayka. Metozsl
HayyHOro mno3HaHus», «Kierka kak Ouosjormueckas cuctema», «OpraHu3M Kak



ouonoruueckas cucreMay, «CucreMa U MHOrooOpasue OpPraHMYeCcKOro MUpay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lenps u3yuenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJIcHHE  OOYyYaIOUUMHCS  3HAHUAMU O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra © MPUOOPETECHUE YMEHUU
WCITOJIB30BaTh ATH 3HAHUS [JII TPAMOTHBIX JCHCTBUU B OTHOIICHUH OOBEKTOB
KUBOU MPUPOJIbI U PEUICHUS PA3IUYHbBIX JKU3HEHHBIX MTPOOJIEM.

JocTtuxenue 1enu uzydeHus ydeOHoro mnpenmera «buonorus» Ha 0azoBom
YpOBHE 00ECTICUMBACTCS PEIICHUEM CISAYIOIINX 3a/1a4:

OCBOEHHME 00YYaIOIIMMUCS CUCTEMBbl 3HAaHUH O OMOJIOIMYECKUX TEOPUSX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWiIax, CIyXallUX OCHOBOM Ui
(dbopMHUpPOBaHUS TPENCTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOIax
HAy4YHOI'O MMO3HAHUs, CTPOCHUH, MHOT000pa3uu U 0COOCHHOCTSX KHUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHU3alliy, BBIAAIOIINXCS OTKPBITHUSX W COBPEMEHHBIX HCCICIOBAHHUAX B
OouoJIoruy;

dopmupoBanre y OOydJalOUIMXCS MO3HABATENbHBIX, WHTEIUICKTYadbHBIX |
TBOPYECKUX CHOCOOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTSIX Pa3BUTHs B OMOJIOTHU
HAYYHBIX B3TJSIIOB, WACH W TOAXOMOB K HM3YYCHHIO KHBBIX CHCTEM DPa3HOTO YPOBHS
OpraHu3aluy;

CTaHOBJIEHUE y 00yYarommxcst o01el KyabTyphl, (PYHKIIMOHATBLHOW IPAaMOTHOCTH,
pa3BUTHE YMEHMH OOBSCHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MHpa >KUBOM
MPHUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, TIOJTYYCHHBIX TIPU U3YUYEeHUHU OHMOJIOTHH;

dopmupoBaHre y  OOy4yalOUIMXCS  YMEHHM  WIIIOCTPUPOBAaTH  3HAUCHUE
OMONIOTUYECKMX 3HAHWA B MPAKTHYECKON JCSITETbHOCTH YEIIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAMIIMHCKUX TEXHOJIOTHI U arpoOHOTEXHOJIOTUI;

BOCIIUTAaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEJIOBEKOM KHBOMN
MIPUPO/IBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOTIOICHHS ATHIECKUX HOPM
MPU MIPOBEACHUN OMOIOIMYECKUX HUCCIIEIOBAHUM;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKMX 3HAHWWA JUIsl TIOBBINICHUS  YPOBHS
9KOJIOTUYECKON KYJIbTYpPHI, 111 (POPMUPOBAHHS HAYUHOTO MUPOBO33PEHUS;

NPUMEHEHHE NPUOOPETEHHBIX 3HAHUW WM YMEHUN B IOBCEIHEBHON >XU3HMU I
OLICHKH IIOCJIEACTBUN CBOEU JEATEIBHOCTU II0 OTHOLICHUIO K OKPYXKAIOIIEH cpene,
COOCTBEHHOMY  3/10pOBbIO, OOOCHOBaHME U  COOJIOJIEHHE Mep MNPOPUIAKTUKU
3a00JICBaHHIA.

B cucreme cpennero oOuiero o6pazoBanusi «buonorus», nusyyaemas Ha 0a30BOM
YpOBHE, SBISETCS 00A3aTeIbHBIM Y4eOHBIM MPEIMETOM, BXOAAIIMM B  COCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HayuUHbIE PEIMETHD.

Jns u3ydenus Ouonornu Ha 0a30BOM YPOBHE cpenHero oomero oOpa3oBaHUs
otBoautcs 68 yacoB: B 10 kmacce — 34 vaca (1 gyac B Hegenio), B 11 kmacce — 34 gaca (1
4ac B HEJEIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJiorus Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, pusocopueit, STUKON, SCTETUKON U MPABOM.
Ponr Owonormm B (OpMHpPOBAHWM COBPEMEHHOW HAy4YHOW KApTHUHBI MUDA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHUSI KUBOM TTPUPOABI (HAOIIOEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHne, KiacCcupUKaus, MOJCIUPOBAaHUE, CTAaTUCTHYECKas oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeTobl MO3HAHUS JKUBOW MTPUPOIBD).

JlabGopaTopHbie U MPAKTHYECKHE PA0OTHI:

[Ipaktnueckass pabora Ne 1. «lcnosb3oBaHuE pa3nMYHBIX METOAOB MpHU
U3YYCHUH OUOJOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALUS.

JKusblie cuctembl (OMOCUCTEMBI) Kak MpeAMET u3ydeHus ouosioruu. Otinyuue
KUBBIX CUCTEM OT HEOPTAaHUYECKON MTPUPO/IBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuyu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, IOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKUit ), OMoCc(epHBI.

JdeMoHCcTpauu:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKHU KU3HUY», «YPOBHHU OpraHU3aIUU
KABOUN IIPUPOABDY.

O6opynoBanue: Moaenb Mojekyisl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHAYECKUN COCTaB KIETKH. XHUMHUYECKHUE DIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPOAJIEMEHThI. Bojia 1 MUHEpabHbIE BELIECCTBRA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewmlecTB B KkieTke. lloamepskanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u cTpoeHre OENKOB. AMMUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble U 3aMEHUMBIE aMUHOKHUCIOTh. AMUHOKHUCJIOTHBIM COCTaB. Y POBHU
CTPYKTYphl O€IKOBOW MOJIEKYJbl (TIepBUYHAS, BTOpPUYHAS, TPETHUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHWMHUYECKHME CBOMCTBa OenkoB. buomornueckue
(GyHKIIMH OEIKOB.



®depmeHTbl — Ouosornueckue Karanuzatopbel. CtpoeHue ¢depmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cnenupuuHocTb. KodepmeHntsl. ButaMuHbL
O1nuunst epMEHTOB OT HEOPTaHUYECKUX KaTaIln3aTOPOB.

YrineBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JIE30KCHpHO03a),
aucaxapuibpl  (caxaposa, JaKTo3a) MW Tmosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJuI0I103a). buonornvyeckue GyHKIMH YTIIEBOJIOB.

Jlunuael:  Tpurauuepuasl, dochomunuabl, crepouabl. [ uapoduibHO-
rupodobHbie  cBoiicTBa. buonornueckue QyHknuu naunuaoB. CpaBHeHUE
YIJI€BOJIOB, OEJIKOB U JUMHUIOB KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucnmortel: JHK wn PHK. Hykneornasr — wmoHOMEpSI
HyKJIenHOBbIX kucinoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUY.

[{uTosnorus — Hayka o kietke. KiierouHnas Teopust — npumep B3anMOIEHCTBUS
uael u GakToB B HAYYHOM NO3HAHUH. MeTO/Ibl U3YUEHHUSI KIETKH.

Knerka xak menoctHas xuBag cucrema. OOIIMe MPU3HAKK KIETOK:
3aMKHyTasi HapyxHas mMeMOpana, mojekynbl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIETOK: »yKapuoTHuYecKas U MpokapuoTuueckas. OcoOEHHOCTH
CTpOEHHUA MpoKapuoThyeckor KieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIWYUS PACTUTEIBHOW, »XUBOTHOW U
IrpUOHON KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TVIMKOKAJIMKC, UX
¢bynknuu. [Tnazmarnueckas meMmOpana, e€ cpoiictBa u ¢pyHkuuu. [{luronnazma u eé
opranouipl. OpHomemOpaHHble opraHouasl kietku: JIIC, ammapat I'ombmxw,
mn30coMbl.  [IoyaBTOHOMHBIE OPTraHOWMABI KJIETKH: MHUTOXOHJPWH, IUIACTUBL.
[IpoucxokneHne MHUTOXOHIpUN U tiacTun. Buasl mnactua. HememOpanubie
OpraHoubl KJIETKU: PHUOOCOMBI, KJIETOYHBI ILEHTp, LEHTPUOIH, PECHUYKH,
KryTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sipa: siaepHas 000J04Ka,
KapHoIUIa3Ma, XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BEIIECTB B KJIETKE.

JdeMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, K. M. bap.

Huarpammel:  «PacnipenesieHue XUMHYECKUX DJIEMEHTOB B HEKUBOU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B KUBOU ITPUPOLIEN.

Tabmunpl u cxembl: «Ilepuonuyeckass TabmuIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOb, «brocnnTes 6enka», «CTpoeHrne MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmentay, «Hyknennossie kucnotel. JJTHK», «CTpoeHue mMosekybl



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKN», «CTPOCHUE >KUBOTHOM KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKH», «CTpOEHHME NPOKAPUOTHUUYECKOM KIIETKW»,
«CtpoeHue sizpa KIETKN», « Y TIeBOAb», «JIunuab.

ObopynoBaHue: CBETOBOW MHKPOCKOM, OOOpYyAOBaHHME JJsi TPOBEACHUS
HaOJIO/ICHUM, W3MEPEHUH, 3KCIEPUMEHTOB, MUKPOIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KJIETOK.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlaGopatopHas pabora Ne 1. «M3yueHune KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIITIa3bl MU KaTajaasbl)y.

JlaGopatopHass pabGotra Ne 2. «M3yueHue CTpOeHHUs KIETOK pPACTECHUH,
KUBOTHBIX U OaKTepuil MOJI MHUKPOCKOIIOM Ha TFOTOBBIX MHKpoOMIpenapaTax M HX
OTIMCAHUE».

Tema 4. 7KuzHeneATeIbHOCTh KJIETKH.

OOMeH BellecTB, WM MEeTadoM3M. ACCUMUIIAIUSA (TUTaCTUUECKU OOMEH) U
TUCCUMWISIIUSA (PHEPTeTUUYECKU OOMEH) — JIB€ CTOPOHBI E€JUMHOI0 IIpoliecca
meTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAHUU
MeTabou3ma.

Tunbl oOMeHa BemecTB: aBTOTpOo(dHBIN U rerepoTpodHbiii. Ponb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN SHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3sl QorocuHTe3a. Peakuuun
dboTocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAUYCHUE (DOTOCHHTE3a IS KU3HU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UPYIOIUE OaKTepuH. 3HAUCHUE XEMOCHHTE3a IS
KW3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJETKe. PacliernieHue BelecTB, BBIACICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxenune m ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnuTenbHOE dbochopunupoBaHue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cunre3a. ['eHernueckas wuHdpopmamms u JIHK.
Peanuzanus renerwdyeckod wHpOpMaMM B KIETKE. [ €HETHUECKUI KOI W €ro
cBoiictBa. Tpanckpumnus — marpuunbiii cuate3 PHK. Tpancnsamus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OnocuHTe3e OernKa.

Hexkierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHS W OJKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTeHuii, >XUBOTHBIX M YEJIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummyHonedunmra yenoseka (BUY) — Bo3oymutens CIIM/a.



OOparHast ~ TpaHCKpumiusi, peBepraza W  uHTerpaza. lIpodunakruxa
pacpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbros, 1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuubr 1 cxembl: «Tumpl muTanus», «Metabomusmy, «MUTOXOHAPHUIY,
«JHepreTuyeckuii oOMen», «Xioporuact», «Dorocunred», «Ctpoenue JTHK»,
«CTtpoeHue u QPyHKIIMOHUpPOBaHUE reHay, «CuHTte3 Oenkay, «['eHeTuueckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenne u xu3HeHHbI mukn Bupyca CIIN/la,
o6aktepuodaray, «Pernmukarusa JJHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpunms»,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3MHo:KeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHnplii 1IUKI, WM KU3HEHHBIM IUKI KiIeTKd. MHTepdaza u mutos.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Penmkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HaOOp — KapUOTHIIL.
JIMTUIONHBIM W TalJIOWJHBIA  XPOMOCOMHBIE  Ha0Opbhl.  XPOMAaTHJBIL.
[{utonorndyeckne OCHOBbI PA3MHOXKEHUS M HUHAMUBUAYAIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKUiA CMBICI MUTO3A.

[Iporpammupyemasi THOENb KIETKHA — allONTO3.

@dopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bunbl 6ecnonoro
pa3MHOXXEHUS: JIeJICHWE HAJABOE, TIOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHUE JIJIs CEJICKIUU.

[TooBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIOJIOTO.

Meiio3. Cranun meioza. IIpouecchl, MpoUCXOAsIIMEe HA CTAOUSIX MENHO03a.
[ToBenenne xpomocoM B menose. Kpoccunrosep. buonornueckuii cmbicn U
3HAYEHUE MENO03a.

["ameTorenes — mporecc 0Opa30BaHUS TIOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKU W sSUYHUKA. OOpa3oBaHWE U Pa3BUTHE IOJIOBBIX
KJIETOK — TameT (CIepMaTo30Mj, SIMIEKIEeTKa) — CIIepMaTOreHEe3 U OBOTEHES.
OCOOEHHOCTH CTPOCHHSI SHIEKJIETOK M ClepMaTo3ouaoB. OIUIOJ0TBOPEHHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOreHEe3). OMOpPHOHAIBbHOE  pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisius, opraHorere3. [locTomMOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: TPsIMOE, HEMpsiMoe (JTMYMHOYHOE). BrusiHue



cpeabl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pazButue pacteHuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHH, CTA/INM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuiel U cxembl: «DoOpMBI pa3sMHOXKEHHS OPraHu3MOBY», «JlBoHHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3sMHOKEHUE
pactenuity, «Jlenenue kietku Oakrtepuit», «CTpPOCHUE TOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knertounsiii mukin», «Pemnmukanusa JJHK», «Mutosy,
«Menosz», «lIpsmoe u HenpsaMoe pazButue», «'amMmeroreHes y MIEKONMUTAIOMNX U
yeaoBeKa», «OCHOBHBIC CTaJIMH OHTOI'CHE3a.

O6opynoBanue: MUMKPOCKOTI, MUKpOTpENnapaThbl «Cniepmato3onasl
MJICKOTIUTAIOIIETOY, «SHIeKIIeTKa MIIeKONUTaromero», «Kapumokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHash MOJICNIb-alIuIMKauns «JleneHne KIeTkn», MOJElb
JTHK, mozenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 3. «HabOmrogeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHue CTpPOCHHUS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U M3MEHYHBOCTH OPTraHU3MOB.

[IpenMmet u 3amaum renetnku. ictopus pa3BUTHs T€HETUKU. POk riuTosioruu
U SMOPHOJIOTUM B CTAHOBJICHUW TE€HETUKHU. BKiag pOCCUMCKUX U 3apyOeiHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToabpl TeHeTUKU (THOPUI0IOTUYECKUH,
IIUTOTCHETUYECKUN, MOJEKYJIPHO-TeHETHUUECKUM). (OCHOBHBIE T'€HETHYECKHUE
MOHATHS. [ eHeTnuecKass CHMBOJIMKA, UCTIOJIb3yEMAasi B CX€Max CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, yCTaHOBJIECHHbIE ['. MeHnenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH eIuHO-00pa3usi THOPHUIOB MEPBOTO
nokosieHud. lIpaBuino pomuHHMpOBaHWs. 3aKOH pPaCUICIUICHUSI IPU3HAKOB.
['unotesa ynctoThl ramet. [10HOE M HEMOJTHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuMBaHue. 3aKOH  HE3aBHUCUMOIO  HAcJeIOBaHUs
NMpU3HAKoB.  [luTOreHeTHYECKHE  OCHOBBI  JUTHOPHUIHOTO  CKPCIUBAHMS.
AHanuzupyouiee ckpenmBanre. Vcnoap30BaHue aHATU3UPYIOUIETO CKPEIBaHUS
JUISL OTIpEICIICHHsI TCHOTHITA OCOOMH.

CueruieHHOe  HaclienoBaHue mnpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAcCJI€JOBaHUIO IreHOB. HapylieHue cuemnyieHrsi TeHOB B pe3yibTare
KPOCCHUHTOBEpPA.

XpoMOCOMHasi TEOpHs HACJIEACTBEHHOCTH. | eHETHYEeCKUE KapThI.



['enernka nosia. XpoOMOCOMHOE OIPEAENIEHUE I0ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTeporaMeTHble OpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTh. BUaBI N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBEHHAS.
Ponp  cpempl B HEHACNENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKALIMOHHOW U3MEHUYUBOCTH. BapualioHHbIi pa U BapualMOHHAsl KpUBasl.
Hopma peaxkumm mpusHaka. KosMuecTBEHHbIE M KadyeCTBEHHBIE IIPU3HAKU U X
HOpMa peakimu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHIMBOCTH.

HacnencTBenHasi, WiuM TEHOTHIHYECKas, W3MEHYUBOCTb. KoMOumHaTHBHAs
M3MEHYUBOCTb. Melo3 M TOJOBOM TpOIEcCC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalnoHHast ”3MEeHYMBOCTh. Knaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuuKuHbl MyTauuid. MyTareHHble (aKTOpBHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaciueACTBEHHON n3meHunBocty H. . BaBunosa.

BHesinepHas HacneACTBEHHOCTh U U3MEHYHBOCTb.

['enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI T€HETUKU
YeJIoBeKa: TeHeaIOrnYeCKui, OJIM3HELIOBbIN, IUTOT€HETUUYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIpENICIICHHE TEHOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[II1P-ananmu3a. HacneacTBeHHble 3a00€BaHMUS YCIOBEKA: TCHHBIC OOJIC3HH,
00JI€3HU C HACJIEACTBEHHOH MpPenpacrnoiokeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanud. CTBOJIOBBIE KIETKH. [IpuHUMIIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJbTHUPOBAHUE. 3HAUCHHE MEIUITUHCKOM
TeHETHUKH B MTPEIOTBPALLECHUH U JICUEHUU T'€HETUUYECKHUX 3a00JIeBaHUN UeIoBeKa.

JdeMoHCcTpauu:

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

Tabmuet © cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHWE W €r0
LUTOTEHETUYECKAasi OCHOBa», «3aKOH pACIICIJIEHUS W €ro IMTOreHEeTUYecKas
OCHOBa», «3aKOH YHMCTOTHI raMeT», «JIurnOpuaHoe CKpeluBaHUE,
«lluTonornyecknue  OCHOBBI  AUTHMOPUAHOrO  CKpelMBaHus»,  «Meio3y,
«BzaumonelicTBre  alIeNIbHBIX TE€HOB», «l'eHeTMueckue KapThl PpPaCTEHUH,
KUBOTHBIX M 4eJOBeKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACIEIOBAaHUS,
CUEIUIEHHOTrO ¢ Tojiom», «KapuoTumbl YenoBEeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukannonHas H3MeHUMBOCTHY», «HacnemoBanue pesyc-
(dakTopar, «I'eHeTHKa rpymnin KpoBu», « MyTallMOHHAs U3MEHYHBOCTH.

O6opynoBanue: MoAeNU-aNIIMKauud «MOHOTHOPUIHOE CKpELIMBaHUEY,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemBanuey», «llepexpéct



XpOMOCOM», MUKPOCKOIT U MUKponpenapar «Jpo3zodpunay (Hopma, MyTaluu
(opMBI KPBUTEEB U OKPACKH TeNa), Tepdapuii «['opox moceBHOM.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlabopatopuas padota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIHOTO W
TUTHOPUIHOTO CKPEIUBAHUS y APO30(HIBI Ha TOTOBBIX MUKPOTIpEIIapaTaxy.

JlabopaTtopHas paborta Ne 6. «3ydyenune MoaudukamoHHON U3MEHUYUBOCTH,
OCTPOCHHUE BaPUALIMOHHOTO PAJIa U BAPUAILTMOHHON KPUBOWD.

JlaGopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Tpaktiueckass padota Ne 2. «CocrtaBieHMEe M aHAJIU3 POAOCIOBHBIX
YEIOBEKA.

Tema 7. Cenexuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W Mpouecc. 3apOoKICHHUE CEIEKIUH W JIOMECTHKALIMS.
Yuenue H. WM. BaBwioBa 0 1eHTpax MPOUCXOXKICHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUU. [[eHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
opo/ia, ITaMM.

CoBpeMeHHbIE METO/Ibl CENEKIIMU. MaccoBbIN U UHAUBUIYaTIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUW M KUBOTHBIX. OIlEHKa »KCTepbepa. BIM3KOpOICTBEHHOE
ckpeniuBanue — WHOpuauHT. Yucrtas nuHus. CKpeluMBaHUE YHUCTHIX JIMHUM.
I'ereposuc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIMBaHUE — AyTOPHJIMHT.
Otrnanéunas tubpummzanus W e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 W
NOJIYYEHUE TOJUIUIOUJ0B. JIOCTHIKEHHSI CEJIeKUMU pPACTEHUHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MPOU3BOJCTBA. ['€HHAass WHXKEHEpHUs. Tarbl
co3ganusi pexomOuHanTHOM JIHK wu Tpancrenneix opranuzmoB. Kierounas
umwkenepus. Kinerounbsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUI.
KiioHnpoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okosoruueckue W dTthyeckue  mpobiembl. MO —  reHeTHueckd
MOJU(DUITUPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpersi: H. WM. BaBuwios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBl TPOUCXOXKIEHUS W MHOT00Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl foMaliHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padborsl akagemuka M. @. liBaHoBay,
«lomunnonnus», «OO0BEKTl OuoTexXHONOrUU», «KieTouHble KyJIbTyphl U
KJIOHUpOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISIKH TUIOJOB U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pactenuid, repbapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Oxkckypenusi «OCHOBHBIE METOAbI M JIOCTHKEHHS CENEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN  yY4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoIIOHOHHAA OHOJIOT HS.

[IpeAnocbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOPUU. BOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOJIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerenscTBa 3BOMOUMU. [laneoHTosnorMueckue: MOCIeA0BaTENIbHOCTD
HOSIBJICHUS BHUJOB B TNAJICOHTOJOTHYECKOM JIETONUCH, MEpeXOoAHble (OPMBI.
buoreorpaguyeckue: cxoacTBo U pazianune ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrMYECKUe: CXOACTBA M pasziuuus HSMOPUOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTMYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OIMYECKUX MyTeH Yy Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. Jlapuna. Ilpeamocbulku BO3HUKHOBEHUS
napBuHU3Ma. JIBHOKylIMe CHJIbI 3BONIOUMU BUAOB 1o J[lapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeleaEHHAass W3MEHUYHBOCTD,
O0opp0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BotoIMHu (CTI) u €€ OCHOBHBIE TTOJIOKEHHUSI.

MuxkposBosmorus. [lomynsuus kak eAMHKIIA BUAA U SBOJIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B Mpupoae. MyTallmOHHBIN
npolecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyNsiMOHHBIE BOJHBI U Jpeid
reHoB. V301Ul 1 MUTpalus.

EctecTBenHbIii oTOOp — HampaBisitoumii  daktop sBoonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OpraHU3MOB Kak pe3yJbTaT 3Bojtouuu. [Ipumepsl
MPUCIIOCOOJICHHUH Y OpraHu3MoB. ApoMopd03bl U UINO-aJanTaI|H.

Bun wu BumooOpazoBanume. Kpurepuum Buga. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBosnorusi. DPopMbl  3BOJIOUMU:  (PUIETHYECKasi, JTUBEpPreHTHas,
KOHBEpIreHTHasi, napasmienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHue OT HecleuuaaTu3upoBaHHbIX MpenakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTUBHAs pagualus.

JdeMoHcTpanuu:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, ®. Mromnep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emie», «3apoAbIlIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI 32
cyuiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB PacTEHUII»,
«MHorooOpa3ue  mopoJ  KUBOTHBIX»,  «llomymsauum»,  «MyTanuoHHas
M3MEHYUBOCTH», «ApoMopdo3sl», «Wamoamantanun», «OO0IIas nereHepaus»,
«/IBmxymme cunel sBomouun», «Kapra-cxema wmapmipyra myremectBus Y.
Hapsunay, «boprba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bu1ooOpa3zoBaHue», « IKOJOTHIECKOE BUA00OPA30BAHUEY.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M CeMsH, Koiuiekuus «l[Ipumephl 3alUTHBIX MPUCIIOCOONECHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HANpPAaBICHUS HBOJIIOIUUY», 00BEMHAST MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, koiekuus «Dopmbel CcoxpaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHWi», wonenb anmmkanus «llepekpéct
XpOMOCOM», BIIaXHble Tmpemnapatbl «Pa3Buthe Hacekomoro», «Pa3Burue
JATYLWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUIBEB U
OKpAackKu Tena).

JlaGopaTopHble M MpaKTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHME BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIOY.

JlaGopaTtopHas pabota Ne 2. «Onucanne MpUCTIOCOOJICHHOCTH OpPTaHW3Ma |
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3dHuKkHOBeHUEe U pa3BUTHE KU3HM Ha 3eMule.

JloHayuyHble TpEACTaBICHUS O 3apOXKACHHM KU3HU. HayuHble runoressl
BO3HUKHOBEHUS JKM3HM Ha 3emiie: aOuoreHe3 M mNaHCHepMus. XHUMHYEcCKas
ABOJIIOLIMSA. AOMOTEHHBIN CHHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHHUYECKHX.
DKCNEPUMEHTAIBHOE TTOATBEPKICHUE XUMUYECKON HBOJIIOLINK. HadanbHbIe 3Tarbl
ouonornyeckor spomonuu. I'mnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE IPOTOKIETKH. [lepBble KIETKM M HMX 3BOJIOLHS.
®opMUPOBAHUE OCHOBHBIX TPYIIIT dKUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1Mo ’pam U nepuojam. Karapxei. Apxelckas u
nporepo3oiickas dpbl. [laneos3oiickas spa u €€ TEpUONbl: KEeMOPUUCKUA,
OPAOBUKCKUM, CHITYPUNCKNN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so030iickas 3pa u €€ epUuoIbl: TPUACOBBIMN, FOPCKUM, METOBOM.

Kaiino3oiickags »3pa W €€ TNepuoAbl: MAJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.



XapakTepucTrKa KJIMMaTa U TeoJOrnYecKux MmpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M >KMBOTHOTO Mupa. ApoMop(o3bl y pacTeHUd H
XKUBOTHBIX. [losiBNIEHUE, paCUIBET U BRBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHue 3BOIOIUU. OCHOBHBIE
CUCTEMAaTHUYECKHUE TPYMIbl OPraHU3MOB.

DBOJIIOLKA YEIOBEKAa. AHTPOIIONOTHS KaK Hayka. PazBuTue npencraBieHuil o
IPOUCXOXKIECHUHA YeloBeKa. MeTroabpl u3ydeHus aHTponorenesa. CxoacTBa H
pazIuyms 4esoBeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

JBuwxyme  cuibl  ((akTOpsl) — aHTPOMOTreHe3a. Hacnencreennas
U3MEHYUBOCTh M €CTECTBEHHBbIH 0TOOp. OOIecTBeHHBIH 00pa3  KU3HH,
U3TOTOBJIEHUE OPYIUW TPYAQ, MBILLJICHUE, PEYb.

OCHOBHBIE CTA/INM W BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoxsamui, YenmoBek HeaHAEpTAIbCKUM, YenoBek
pasymHbIii. Haxoaku HCKOIMaeMbIX OCTaTKOB, BpEeMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 JKU3HHU, OPYIUs.

YenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPONECOUIHAS
(eBpasuiickasi),  HErpo-aBCTpajoWJHas  (dPKBAaTOpUalbHAs),  MOHTOJOUJHAS
(a3uarcko-aMepukaHnckasi).  UepTbl  MPUCTIOCOOJIEHHOCTH  TPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHUA. EJNMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuie! 1 cxembl: «Bo3auknoBenre CoIHEUHOM CUCTEMBI», «Pa3Butune
opraHudeckoro Mupay», «PacturenpHas kieTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CUCTEMa OPraHHUYECKOTO MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMYECKUX  HAXOAOK MPEIKOB
COBPEMEHHOTO 4YENOBEKa», «JIpeBHenmue moan», «peBHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «HeroBeUecKue paco».

O6opynoBanue:  Myasku  «IIpoucxoxkaeHue — 4demoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WU
M300paKEeHHsI KaMEHHBIX OpYyAWA TMEPBOOBITHOTO 4YeJOoBeKa (KaMHH-YOMIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOrMYecKas Tabnuma, KoJuieKus «DopMbl
COXPAHHOCTHU UCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKOMaeMbIX OCTATKOB PaCTEHHUM U
KUBOTHBIX B KOJIJIEKIIUSIX).



DKCKypcHsi «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHbIU WIH KPA€BEAUYECKUI My3€il).

Tema 3. OpranusMsbl U OKpY:Kaloas cpeaa.

DKOJIOrHs KaKk HayKa. 3aaud ¥ pa3zeibl 3KOJIOTHH. MeTOIbl IKOJIOTMYECKUX
UCCIIEI0BAHMM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMsS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue ¢akropel. Kraccuduxamuss skomornyeckux (akToOpoB:
abuoTnyeckne, OMOTHYECKHE M AaHTPOIOTeHHbIe. JIeiiCTBHE SKOJOTHYECKHX
(aKkTOpOB Ha OPTraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOIU3M.
[IpucniocoOneHust  OpraHu3MOB K  JACMCTBUIO  aOMOTHYECKUX  (PAaKTOPOB.
buonornyeckne puTMsl.

buotnueckue  Qakropsl.  Buasl = OHOTHYECKHX B3aUMOJEHCTBHIM:
KOHKYpEHIUA, XUITHUYECTBO, CUMOHNO3 U ero ¢opmsbl. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HaueHHe OWOTHYECKUX B3aUMOACHCTBUM IJIs1 CYLIECTBOBAHMS
OpPraHHU3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XAPAaKTEPUCTUKH momyssiquud. OCHOBHBIE IOKa3aTeIH
MONYJISIUUUA: YHUCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€eHHOCTH MOIMYJISIUU U €€ peryssius.

JlemoHncTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabnmunpl u cxemsl: kapta «[Ipupoansie 30Hb1 3emin», «Cpeabl oOUTaHUS
opranusmoBy», «®oronepuoausm», «llonymsiuun», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU NMOMYJSUUU UHPY30puu-Tyhenbkny, «llumesblie nenm.

JlaGopaTopHble U MPpaAKTHYECKHE PA0OTHI:

JlabopaTtopHnas padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUHN U3
Pa3HbIX MECT OOMTAHUSN.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast pabora Ne 2. «IToacuét mIOTHOCTH MOMYJSAIIUNA PA3HBIX BUOB
pPacTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CooOmiectBO Opranu3sMoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHUAOBAs,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBS3U B
ouoneHose.

Dkoyoruueckne cuctembl (dkocucteMbl). [loHsarne 00 »kocuctemMe u
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (TuIEeBbIE) YPOBHH DSKOCHCTEMBI. [lWIeBble memM ©  CETH.
OcCHOBHBIE TIOKa3aTelM SKOCHCTEMBbI: OuoMacca, MPOAYKLIHS. IJKOJOTHYECKHE
NUpaMubl: MPOAYKLHMH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJISALNS, pa3BUTHE. CyKIIECCUSI.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOIO
WM IIMPOKOJIUCTBEHHOTO Jieca.

AHTpPONOr€HHBIE  3KOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X031iCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaszHooOpasue kak ¢akTop yYCTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panulibl, coctaB U CTPYKTypa
ouocdeprr. JKupoe BemectBO u ero ¢yHkiuu. OcobeHHocTH Ouocdepsl Kak
rJI00aNbHOM JKOCUCTEMBI. J{MHaMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOT€OXUMHUYECKUE ITUKIIBI AJIEMEHTOB (yIiiepoa,
azota). 30HATbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emian. AHTPOIIOTEHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHbIE 2KOTOTUYECKUE TTPOOTIEMBI.

CocyiiecTBOBaHUE MIPUPOBI 151 YEJIOBEUECTBA. Coxpanenue
O61opazHO00pa3us Kak OCHOBA yCTOMYMBOCTH Ouocheprl. OCHOBa parioOHAIBHOTO
yOpaBJEHUsS NPUPOJHBIMU pecypcaMM W HUX HCNOJb30BaHuE. JlocTuxkeHus
OMOJIOTHUY 1 OXpaHa NPUPOJIBI.

JdeMoHCTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. . Bepnanckuid.

Tabmuubl 1 cxembl: «llumessie 1enu», «bUoOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie coobmiectBay, «llemu nuTaHUsA», «IKOJIOTHUECKAs MUPAMHIAY,
«buocdepa u yenoBek», «IKOoCUCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEeMa
XBOMHOTO  Jieca», «buorneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPONIOTCHHBIE  BO3JECUCTBHS HAa Ipupony», «BaxHeldmume HUCTOYHUKH
3arpsi3HEHUS] BO3JyXa U TPYHTOBBIX BO», «llouBa — BakHEHIIash coCTaBIsAIOIIAsT
ouochepo», «DakTopsl nerpananuu nouBy, «llapaukoBeiii 3pdekTy, «DakTophl
PaIMOaKTUBHOTO 3arpsi3HeHus Ounochepr», «OOmas crpykTtypa Omocdepbi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM »dKpaH Ouocheps,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT azora B Ipupoe.

OOGopynoBanue: Mojaenb-ammIukanus «Tunudaasle  OMOLIEHO3BI», TepOapuit
«PacturenvHbie cooOmiecTBa», kowieknuu «buoneHo3», «Bpeaurenn BaxxHEHIIHX
CEJIbCKOXO03SIMCTBEHHBIX KYJIbTYpP», rep6apm/1 U KOJUICKIUHN paCTCHI/Iﬁ U KUBOTHBIX,
IIPUHAJUICKAIIME K Pa3sHbIM DJKOJOTMYECKUMM IpynmnaMm OHOro Buzaa, KpacHas kHura
Poccwuiickoit deneparyu, n300pakeHUs OXpaHIEMbIX BUOB PACTEHUHN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMbLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJIHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycranaBiauBalOTCs TpeOOBaHMS K pe3yjbTaTam
OCBOCHMS  OOydYalOUMMHUCA TMPOrpaMM  CpeIHEero oOLEero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType AMYHOCTHBIX Ppe3yJIbTaTOB OCBOCHHS mpeaMera «buonorus»
BBIJICTICHBI CIICYIONINE COCTABJIAIONIUE: OCO3HAHUE O0YYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOINpPEACNICHNI0, Hadu4yhe MOTHUBAIlMM K OO0ydeHHUr0  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEXKJICHMHM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTHUS OUOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
Ouonoruyeckoro o0Opa3oBaHMsI, HAJUYME HKOJOTHYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YNBTATHI OCBOCHHUS IpeaMeTa «bHOJIOrus» JTOCTUraroTCs B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAaMU U HOPMaMU
MOBEICHUSI M CIIOCOOCTBYIOT TpoIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TPAAUIHASIM MHOTOHAILMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOIEe U
OKpYXarouien cpene.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS y4eOHOro mnpeaMera «buomgorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CTOCOOHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAllU/, TIO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTr0 OOIIEeCTBA, paCHIMpPEHUE >KU3HEHHOTO
ONBITA M ONbITA ACATEIBHOCTH B MPOIECCE PEAM3AMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATENBHOU JIESITEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUN 00YUaIOIIEerocs] KaK aKTUBHOTO H

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHa M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATEIIBHOCTA TMPU CO3/IaHUU
y4eOHBIX IMPOCKTOB, PEIIEHWH YYCOHBIX M IMO3HABATEJbHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOSKICHUSMH, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B IPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TO3HABATCIBHBIX W HCCIAEAOBATEIbCKUX 3a7ad, YBaXKUTEIHHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB TIPU OOCYXKJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOMN JEATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHHSA:

chOpMHUPOBAHHOCTh POCCHUMCKOU rpaXKJaHCKOMH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HAapOJy, YyBCTBa OTBETCTBEHHOCTH HEPE
Ponuuou, ropmoctm 3a cBOM KpaM, cBOK PoanHy, CBOW S3BIK W KYJBTYpY,
MPOLIJIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEIUIO M MaMITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAaHOBJICHHE M
pa3BuTHE OHMOJIOTHM, TOHUMAHMS 3HA4YCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAaHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIECHHUE K CBOUM POJMUTENSAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TNIPUHATHUS 1EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA,



MOHMMAaHWE dMOIIMOHATLHOTO BO3JICHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH,

TOTOBHOCTb K CAMOBBIPXEHHUIO B Pa3HBIX BHUJIaX UCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH KAY€CTBA TBOPUYECKOW TMIHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (POPMHUPOBAHUS KYJbTYPbI 310POBbSI H
AMOLUMOHAJIBLHOTO 0JIAr0ONOJTyYusi:

NOHMMAaHWE W pealu3anus 370pOBOro M 0Oe30macHoro obOpasza >KU3HH
(3mopoBoe  TUTaHWE, COOJIIOJICHWE THUTHEHUYECKUX TMpaBWI H  HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusudeckas
aKTUBHOCTH), OEpPEXKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NICCKOMY H IICUXUYECKOMY 3I0POBBIO;

NMOHMMAaHWE I[IEHHOCTH TIPAaBWJ HWHAWBUAYAIBHOTO U  KOJJICKTUBHOTO
0€3011acCHOT0 MOBEJCHMSI B CUTYALUSAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUN W HENPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYyAY, OCO3HAaHUE LIEHHOCTH MAacTepCcTBa, TPYAOIIO0HE;
TOTOBHOCTh K aKTUBHOM JESITEIBHOCTH TEXHOJOTUYECKON U COIMAIbHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSTEIILHO

BBITIOJTHSITh TAKYIO ICSITCIIBHOCTD;

UHTEpEC K pa3iIndHbIM cdepaM MpodhecCHOHATBHON AesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peaau30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

DKOJIOTUYECKH IIeIECO00pa3HOe OTHOIIEHUE K TPHUPOAE KaK HCTOYHHKY
’KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OSKOJOTUYECKOM KyJNbTYphl: TNPUOOpPETEHHE OIbITa
IJJAHUPOBAHMSI TIOCTYIIKOB W OICHKA WX BO3MOXKHBIX TIIOCICACTBUN IS
OKpYXaroUIen Cpebl;

OCO3HaHHME TJI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM W MyTehd ux
pelIeHNUS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble MPU HM3YUYCHUH OHOJOTHUH
3HAHUST W YMEHUSA TPU pEIIeHUH TMpoOJeM, CBS3aHHBIX C PalMOHAIBLHBIM
OpPUPOAOIIOIb30BaHUEM  (COONIOZAEHME  TpaBWi  MOBEACHUS B MPUPOJE,
HamlpaBJICHHBIX HAa COXpPAaHCHHE pPABHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, OHOChephl);



AKTUBHOE HENpUATHE JACUCTBUH, NPUHOCALIMX BpeA  OKpYy)Karolleu
MPUPOIHON cpene, YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHUYECKHE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HaJIM4HME Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYPHI,
OmnbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIbHON, KOMMYHMKAaTUBHOW M COLIMAJIBHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B NMPAKTUUYECKON IE€ATEIbHOCTH dKOJIOTMUECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTe
KYJIBTYP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM M YHTATEIbCKOM KyJBTYpPbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOJBMU U IIO3HAHUS MUDA;

MOHMMaHWe crnernuduKd OMOJIOTMM KaK HAayKd, OCO3HaHUA €€ poju B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHHH LEIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpodsieM
COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIsi COBPEMEHHOM ITUBUIIM3ALINU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE NEPCIEKTHUBHbBIX
OMOTEXHOJIOTHH, CHOCOOHBIX  peuiaTb  PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 INI00AIBHBIX HKOJIOTMYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAJIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB U (HOPMUPOBAHHIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OMOJOTMUECKMX 3HAHUW B IEIAX
MOBBIIIEHUST OOLIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, (popMupyemon
MIpU U3y4YEHUH OMOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh TIOJy4yaeMble 3HAHUS Ui aHalu3a M
OOBSICHEHUSI SIBICHUI OKPYXAIOIIero MUpa W MPOUCXOIAUINX B HEM H3MEHEHMH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] HAa OCHOBE HAy4YHbIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C LIeJIbI0 MOJYyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npoOyieM B peabHbIX JKU3HEHHBIX CUTYalIUsAX;

OCO3HAHHME LIEHHOCTM HAYYHOH JEATEIbHOCTH, FOTOBHOCTH OCYLIECTBISATh
IIPOEKTHYIO M HCCIIE0BATENBCKYIO AEITENBHOCTh NHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CHOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWKM 1O OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOEHHsS yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHUS MHPOBO33PEHHS OOYYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPa’KaIoIIne
[EJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SBJICHHE, IPOIECC,
CUCTEMa, Hay4dHbIH (DaKT, MPUHLMNII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIEIOBaHWE,  HAONIOJICHWE,  U3MEpPEHHEe, OJKCHEePUMEHT W JIPYTux),
yHUBEpCaJbHble YydeOHblE JEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

PErYJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIHOHATBHOU
IPaMOTHOCTH W CONMAJBLHON KOMIIETCHIIMM OOYYaronuxcsi, CIOCOOHOCTH
00yJaromuxcs MCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHYECKUE 3HAHUS U  YHUBEpPCaJIbHbIE ydeOHbIC [JICUCTBUS B
MIO3HABATEIBLHON 1 COIMAIbHOM MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEAHETrO OOIIEero
00pa3oBaHuUsl IOJHKHBI OTPaXkKaTh:

OBaanenue YHHBeEpPCAIbHBIMH yueOHbIMH NMO3HABATEIbLHBIMHU
NEUCTBUSAMM:

1) 6a30BbIE JJOrHYECKHE TeHCTBHA:

CaMOCTOSITeTLHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPU OCBOCHUHU 3HAHUU MNPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanum3a, cuHTE3a, CpaBHEHUS, KiIaccuukammu, 0000IIeHUs ), paCKPhIBATH CMBICIT
OMOJIOTHYCCKUX TOHSATUM (BBIICIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OMpEeNeNaTh IEeIH ACATCIbHOCTH, 3ajiaBas mapaMeTphl W KPUTEPUHU UX
JOCTUKEHHUS, COOTHOCUTH PE3YJIbTaThl ICSITEIILHOCTH C MOCTABICHHBIMU ETISIMH;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHUYECKHE pPACCYXJeHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, IO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTpHUBACMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BBIBOIBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/JICIbLHBIC Cpe/acTBa INIE: peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTHUYECKHX OOBEKTax, a



TaK)K€  MPOTHUBOPEUYMH  Pa3HOrO  poJia,  BBIABIEHHBIX B  PA3JIMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabatrbiBaTh IUIaH PEIIECHUs MPOOJEMBbI C YYETOM aHAJIW3a MUMEIOIIMXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IPU PELLICHUY KU3HEHHBIX MTPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUA:

BJIQ/IETh HaBBIKAMU Y4€OHO-HCCIIEA0BATEIbCKON U IPOEKTHOM EATEIbHOCTH,
HaBbIKaMH  paspelieHuss npodjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY IIOUCKY METOJIOB PEIICHUs IPAKTUYECKUX 3a4a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHUJbBI ACATEIBHOCTH MO TMOJYYEHHIO HOBOIO
3HAHUS, €ro MHTEpPIpEeTald, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTyalUsX, B TOM YHUCJIE TIPU CO3AAHUN YUE€OHBIX U COIIMATIbHBIX POEKTOB;

(opMHUpPOBATh HAYYHBIM TUI MBILUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMU MOHATUSAMH U METOJAMU;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEATENBHOCTH U KU3HEHHBIX CUTYalLUsX;

BBISIBIIATH [IPUYMHHO-CJICJCTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3ajJady,
BBIJIBUT'aTh TUIIOTE3y €€ PpEIIEHUs, HAaXOAUTh apryMEHTHI I JOKa3aTelbCTBA
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYCHHBIE B XOJ€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LI€JICHANIPABICHHBIM MOUCK IMEPEHOCAa CPENICTB M CHOCOOOB
JeMCTBUS B IPO(PECCHOHANIBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00J1IacTh
AKU3ZHEIEATEIIbHOCTH;

YMETb MHTEIPUPOBAThH 3HAHUS U3 Pa3HbBIX MTPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTrHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, IONYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pa6oTa c uHpopMaIHeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOPMAIMH (TEKCTe y4eOHOTro
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsiX W
CIIpaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHeTe), aHanmu3upoBaTh



UH(GOPMAIIUIO PA3TUYHBIX BUJOB U (OPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JJ0CTOBEPHOCTh U HEMMPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3TUYHbIE METOJbI MPU MOUCKE U
oTbope Ouosoruyeckoi mHpopMalu, HEOOXOUMOM JIJIsi BBITIOJTHEHUS y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCIHOJB30BaHUSA HWH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMaJbHYIO  (OpMy  MpeACTaBICHUS
ouonoruueckoi nHbopMauu (cxembl, rpaduku, TUarpaMMbl, TaOJIULbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauyecTBE CpEACTBA HpuU padboTe cC
Ouonornueckod HH(OpMalMen: NPUMEHATh XHUMUYECKUE, (U3MUECKHE U
MaTeMaTUYeCKUe 3HAaKHM U CUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJaJ€Th  HAaBBIKAMU  paclO3HAaBaHMSA M 3alIUTBl  MH(pOpMaLuH,
MH(POPMAITMOHHOM 0€3011aCHOCTH JINYHOCTH.

Ogi1aieHHe YyHUBEPCAJbLHBIMU KOMMYHUKATUBHBIMU J1€CTBUSIMH:

1) ob1menme:

OCYIIIECTBISTH KOMMYHHKAIIMK BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJOre WM JUCKYCCHM IO CYILIECTBY OOCYyKJaeMOi TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEJIHHO BBIIIOJHEHUS MpeagaraeMoi
3aJlayM, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTh TO3MIMI IPYTHX YYaCTHHKOB
JMajora Uil JUCKYCCHM);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUS, NOHUMATh 3HauY€HUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaluil,
YMETb CMATYaTh KOH(QIUKTHI U BECTH NEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CHIOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHHUS JAPYTUX JIOICH, MPOSIBISTh YBAKUTEIHHOE OTHOLIIEHHE K COOECETHUKY
U B KOPpEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eiITeJIbHOCTb:

MOHMMAaTh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThI IPH PEIICHUN OUOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBLIX (POPM B3aUMOJCHCTBUS MPU pPELICHUH y4eOHOU 3a1auu;

BBIOMpPATh TEMAaTHUKy W METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXA0r0 4jieHa KOJUIEKTHBA;



NPUHAMATh LEIM COBMECTHOW  JEATEJIbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEUCTBHM,
pacrupenenaTb poid ¢ y4€TOM MHEHUH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATH KadyeCTBO CBOETO BKJIAJa M KaXKJIOIO0 YYaCTHHKAa KOMAaHAbl B
o01IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C TMO3WLUHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYyalUsIX, IPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBJiaieHne YHMBEPCAJIbHBIMH PEryJATHBHBIMH 1eHCTBUSIMU:

1) caMmoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPOOJIEeM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpPAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWA LEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKMBOHW MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIISITh MO3HABATENBHYIO AESATEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBAThH COOCTBEHHBIE 3a/1aud B 00pa3oBaTeIbHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENILHO COCTaBJISATh IIJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOUYTESHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaI[UsIM;

pacuIMpsITh paMKH y4eOHOTO MpEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Crioco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBIIIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABbIKAMHM  IO3HABATEJIbHOM  pedieKcMH KaKk  OCO3HaHUs
COBEpLIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLECCOB, UX PE3YNbTATOB U
OCHOBaHMI, UCIOJIb30BaTh MPUEMBI pPeIeKCUU NJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHIDKEHHUIO;



MPUHAMAaTh MOTMBBI M apryMEHThl JPYTMX IIPU aHajJu3€ pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHsTHE CeOsI M APYTrUX:

MPUHUMATh Ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

NpUHUMAaTh MOTHUBBI W apPryMEHTBhl JPYTMX TIPU aHalu3€ pe3yJbTaToB
NEeSATENbHOCTH;

MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLUIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C MO3UIIUHU IPYTOT0 YEIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mno Ouonoruud Ha
0a30BOM YpOBHE BKJIIOHAIOT crenuduyueckue ajs yueoHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3jMuYHBIX Y4E€OHBIX CUTYyallUsAX, a TaKkKe B pealIbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHble
pe3yNbTaThl MPEACTABICHBI IO rOAaM O0yUEHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buomorus» ¢ 10
Knacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA E€CTECTBEHHbIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpPAa U HAyYHOTO MHUPOBO33PEHMS, O BKIAJE POCCUUCKUX H
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (YHKIHOHATBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE pPACKpPBIBATh COAEpkKaHHE OHOJOTMYECKHMX TEPMUHOB U TOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IMPEBpaIllCHUE
SHEPTUr), TOMEOcTa3 (caMOoperyJssilus), YpOBHEBAs OPraHU3aLMs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOYKLINA), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME H3JaraTh OHMOJOrHMYecKHe Teopuu (KIETOYHasi, XPOMOCOMHAas,
MyTallMOHHAasl, IEHTpajbHas JOrMa MOJEKyJIsipHOW Ouosnorun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (0 ueHTpax MHOroooOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuii H. Y. BaBuiora), onpenensth rpaHUIlb]
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OIIMCAaHUE KMBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KEHHME  THUIIOTE3bl,  BbISBIICHUE
3aBUCUMOCTH MEXY HCCIEIYEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJTYyYEHHBIX



pE3yJbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JIe1aTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYLUIECTBEHHbIE MTPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB W MPEBPAILICHHUS PHEPTUU B KIETKe, (POTOCHHTE3a,
IJJACTUYECKOTO W 3HEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeEilo3a,
OIUIOAOTBOPEHUS, PA3MHOXEHUS, WHIMBHIYAJIbHOTO PpPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJIyYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, IUI NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKpY>KaIOIIUX JIOAEH, COOJII0IEHNSsI HOPM TPAaMOTHOTO MOBEICHUS B OKPYKaroIIen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOJWMOCTH WCIOJIb30BaHUS JOCTHIKEHUN
COBPEMEHHOU Ouonorun " OMOTEXHOJIOTMHA  JUIsl  PalMOHAJIBHOTO
MPUPOJONOIb30BAHHS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIMBAHUE, CLEIJICHHOE HACIEJI0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M IMPAKTHYECKUE padOThI, COONIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTMYECKOr0  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAy4YHblE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBON MH(POPMALIMK, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3THUYECKHE AaCHeKThbl COBPEMEHHBIX HCCIEIOBaHUA B OWOJOTHUH,
MeAMULIUHE, OUOTEXHOJIOTUH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOILEHUS,
000011ast OMOJIOTHYECKy0 MHGOPMAIIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOECHUS yueOHOro npeamera «buonorus» e 11
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOeKHBIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OuoOJIOrHM, (YHKIIMOHAJIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a1a4;

YMEHHE PAaCKpbIBaTh COJIEp)KaHWE OHOJIOTUYECKUX TEPMUHOB U TOHSATHUI:
BUJ, TIOMYJISALUSA, TeHO(POH, IBOIIOLUS, ABMKYIINE CHIIbI ((PAKTOPBI) SBOIOLHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHUE, SKOJIOTHUECKUE (aKTOPBI,



HKOCUCTEMa, MPOAYLUEHTHI, KOHCYMEHTBI, pEIYyLEeHTbl, I[eNd I[HUTAHUS,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTUYECKUE TEOpUU (PBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUUM), 3aKOHbl W 3aKOHOMEPHOCTH
(3aponprimeBoro cxoxacrsa K. M. bapa, yepenoBaHus IIaBHBIX HalpaBICHUN H
myteit sBomoruu A. H. CeseprioBa, yuenus o 6mocdepe B. U. Bepranckoro),
OTIPEENATh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAaMU HAYyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMKCAaHUE >KUBBIX CHCTEM, IMPOIIECCOB U SIBJICHWW, OpraHU3alMs U IMPOBEACHUE
OMOJOTHMYECKOTO  JIKCIEPUMEHTa,  BBIIBIKEHHUE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIy HCCIEIyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE TMOTYyYECHHBIX
pPE3yNbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BHIBOJIBI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIACIATh CYUIECTBEHHBIE IPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHJIOB, MOMYJSIUH, MPOAYLUEHTOB, KOHCYMEHTOB, pEIyLIEHTOB,
OMOreoleHO30B M JKOCHCTEM, OCOOCHHOCTHM TIPOLECCOB: HACIEACTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUSA, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JEWUCTBUS DSKOJOTMYECKMX (PAKTOpPOB Ha OpraHU3Mbl, IEpeHoca
BEILIECTB W IOTOKA BSHEPIMM B 3KOCUCTEMAaX, AHTPOIOI€HHBIX W3MEHEHHI B
AKOCHCTEMAx CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B OHMocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUS NPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HH C 1eJIbl0 oOecrieyeHus: 0e30MacHOCTH CBOETr0 3/I0pOBbSi M 3JI0POBbS
OKPYXAIOIUX JIIOJEH, COOJIIOICHHUS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPY X arolen
OPUPOJHOM cpene, MOHMMAHUE HEOOXOAWMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTUY JIJIs1 pallMOHAILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOIMYECKUE 33Jaud, COCTABIIATH CXEMBI
NepeHoca BEIIEeCTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTAaHMS ),

YMEHUE BBIMOJHATH JIa0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIHIO
OMOJIOTHMYECKOTO  COAEpXaHMs, BKIIOYAIOUIYI0 TICEBIAOHAy4YHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOpPMAILIMK, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJI00aJbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC IHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
00001mast Gnosiorndeckyr0 HHGOPMAIHMIO U3 HECKOJIBLKMX HMCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN armapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnbie | IlpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 b 2 0,5
HOTIOTIDT At Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTEMBI M UX OpraHU3AIIH 1 bubmmorexa LIOK
P i https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHUYECKUH COCTaB U CTPOCHHE KIICTKH 8 0,5 https://m.edso0.ru/7f41c292
bu6nmoreka [JOK
4 XK 6 1
VSHCACATCEIHOCTD TICTRH https://m.edso00.ru/7f41c292
5 PasMHOkXEeHME U MHIMBHyAIbHOE PA3BUTHE 5 1 bubnnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH 1 H3MEHUHBOCTh 8 1 5 bu6nmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bubmuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SICPRHOC BPEMS https://m.edsoo0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 4




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne n/m Kounrpoabnsie | Ilpakruueckue
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 5 5 9 1 bubmuoreka [JOK
BOMIOHORHAA DHOJOTHA https://m.edsoo.ru/7f41cc74
2 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 Oprau3MEl H OKpyXaiowas cpena > 1 1 https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa v 9KOJOTHUYECKHUE CHCTEMBI 9 1 Bubmmorexa LIOK
oobtIEe JHOTOTIECKHE CHETE https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepsiioe spens 2 https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO HACOB I1
OBI] OJI CTBO HACOBIIO 34 3 95

I[TPOTPAMME
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