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HHOACHUTEJIBHAA 3AIINCKA

[Tpu pazpaboTke mporpaMMbl IO OMOJIOTHH TEOPETHYECKYIO OCHOBY JUIS OTIPENIEIICHUS MOAX0J0B K
(dopmMupoBaHHIO coaepkaHus ydeOHOro mpenmera «buonorus» CcocTaBWIM: KOHUENTYaJbHBIE
nonoxxeHuss PI'OC COO o B3auMo0OyCIOBIEHHOCTH 1I€JIEH, COAEPKAHUS, PE3YIbTATOB 00yUEeHUs U
TpeOOBaHMN K YPOBHIO TOJTOTOBKH BBIITYCKHHUKOB, TMOJOXEHHS 00 OOMMX HENsX M MPHUHIHIAX,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeIHero oOmero oOpa3oBaHHs B
Poccuiickoit @eneparum, a TaKke MOJOXKEHUS O crenuduke OHOJIOTHH, €€ 3HAYCHUU B MO3HAHUU
KUBOW TPUPOJIBI U 00ECTICYCHUH CYIIECTBOBAHMS YeJoBedeckoro odmecTBa. CormacHO Ha3BaHHBIM
TIOJIOKEHHSIM, OTIpEe/IeNIeHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T MpeACTaBICHUE O MENsAx, 00 oOmiell crpareruu oOy4deHus,
BOCITUTaHMS M Pa3BUTHs 00y4aroIMUXCsl CPEACTBAMHU yuyeOHOro npeaMera «buosorusy», onpeaenser
00s13aTeNIbHOE TIPEIMETHOE COJIEpYKAHHE, €r0 CTPYKTYpY, paclpelelieHHe 1O pasieiiaM U TeMam,
PEKOMEHIYyeMYIO MOCIIE0BATEILHOCTh H3YYeHHUsS yI4eOHOTO MaTeprana ¢ y4éTOM MEKITPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OOpa30BATENBHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamme mo OWOJIOTHM Tak)Ke YYHUTBHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMeTHBIM ¥ TPEIMETHBIM pe3ylibTaTaM oOydeHHs B (OpMHPOBAHWUHM OCHOBHBIX BHIIOB
y4eOHO-TI0O3HABATEIIPHOM  JCATEIHHOCTH/YICOHBIX  JIEWCTBUM  OOy4YalomUXCsA 10  OCBOCHUIO
coJiep’KaHusl OMOJIOrN4ecKoro oopa3oBaHHs.

B nporpamme mo Owomornum (10-11 xmaccel, 0a30BBI YpOBEHB) pEATU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B U3y4EHUU OMOJIOrUH, O1aroaps 4eMy B Hell IPOCMATPHUBAETCS HAPaBICHHOCTh
Ha pa3BUTHE 3HAHUM, CBA3AHHBIX C (OPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHH,
LEHHOCTHBIX OPHUEHTAlMi JIMYHOCTH, HKOJOTHYECKOTO MBIIUICHHS, MPEACTABIECHUI O 370pOBOM
o0pase KM3HU U OCPEKHBIM OTHOIICHUEM K OKpYXaromend mpupoHoit cpene. [lostomy Hapsmy c
n3yuyeHHeM OOIIeOMOIOTNYECKUX TEOPHH, a TaKkKe 3HAHUH O CTPOEHHUU JKUBBIX CHCTEM Pa3HOIO
paHra U CyluHOCTH OCHOBHBIX IIPOTEKAIOLIUX B HUX MPOLIECCOB B IPOrpaMMe 1o OMOJIOTHUU YIEJIEHO
BHUMAaHHE UCMOJIb30BAHUIO TIOTYYEHHBIX 3HAHUN B IOBCEAHEBHOM KU3HU JUIsl peILIeHUs! IPUKJIAAHBIX
3aJady, B TOM 4Hcle: MNpO(UIAKTUKM HACIEIACTBEHHBIX 3a00J€BaHMH UeJIOBEKa, MEAUKO-
Te€HETUYECKOTO KOHCYIbTUPOBAHUS, OOOCHOBAHUS HKOJOTHYECKH II€JIeCO00pa3sHOro MOBENECHUS B
OKpyXKarollled NPUPOJHON cpese, aHalu3a BIMSHUS XO3SHCTBEHHOW NESITEIbHOCTH YelloBeKa Ha
COCTOSIHME TPHUPOJIHBIX M HCKYCCTBEHHBIX 3KOCHCTEM. YCWIEHHE BHHUMAHHUS K HPUKIaJHOU
HaIpaBJICHHOCTU y4yeOHOro npeamera «buojorus» mpoAMKTOBAHO HEOOXOJUMOCTbIO 00eCHeueHHUs
YCIOBHUH JUIS PELICHUs OJHOM M3 aKTyalbHbIX 3aJay LIKOJBHOTO OHOJIOTMYECKOro 00pa3oBaHUS,
KOoTOpast mpeanoJsiaraer (GopMupoBaHHE Yy OOy4yaromMXcsl CHOCOOHOCTH —aJanTHpPOBATBCA K
M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buosiorust Ha ypoBHe cpesiHero o0iiero o0pa3oBaHus 3aHUMaeT BakHOe MecTo. OHa o0ecrieunBaeT
(dopmMupoBaHue y 00yJaroLIMXCs MPEACTaBICHNN 0 HAyYHOW KapTHHE MHpa, pacliupseT U 00o0maer
3HaHUS O KUBOM MpUpoje, €€ OTIMUUTENbHBIX IPU3HAKAaX — YPOBHEBOM OpraHM3allii U 3BOJIOLNY,
CO3/1aéT yCJIOBMS JUIA: TO3HAHUS 3aKOHOB JKMBOW Hpupoibl, (GopMupoBaHHs (yHKIHOHAIBHON
I'PaMOTHOCTH, HAaBBIKOB 3/I0POBOIO M 0€30macHOr0 o0pasa KU3HHU, JKOJIOTHYECKOTO MBbIIIICHHUS,
LIEHHOCTHOTO OTHOIIECHUS K )KUBOM MPHUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OGHOIOTHS UMEET TAaKKe Ul PelIeHHs] BOCIIUTATENbHBIX U Pa3BUBAIOIINX 33/1a4
cpeaHero o0miero oOpa3oBaHus, colUaNU3aluu odydaromuxcs. M3yuenne Onojoruu obecrieynBaet



yciaoBuS Uit (POPMHPOBAHUS HMHTEIICKTYaJbHBIX, KOMMYHHKAIIMOHHBIX W HMH()OPMAIIMOHHBIX
HAaBBIKOB, OCTETUYECKOH KYIbTYPbI, CHOCOOCTBYET WHTETpAlMM OHOJIOTUYECKUX 3HAHUH C
NPEICTABICHUAMU M3 JIPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PM3UKH, XUMHH M Treorpaduu.
Ha3BanHbIe NOJI0XKEHUS O TPEAHA3HAYEHUN YIeOHOTO MpeaMeTa « BHoJIorus» coCTaBUIIN OCHOBY JUIS
OTIPENETICHUs] TO/IX0/I0B K OTOOpPY M CTPYKTYPHUPOBAHUIO €0 COJCP)KAaHHs, HMPEACTaBICHHOIO B
IporpaMmMe 1o OMoJIOTUH.

Ot60p conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3U LU
KyJIbTYpPOCOOOpPA3HOTO IOJAX0/a, B COOTBETCTBUM C KOTOPBIM OOYyYaromIMecs: JIOJDKHBI OCBOUTH
3HAaHUS ¥ yMEHUS, 3HaYUMbIe ISl (POPMUPOBAHUS OOIIECH KyIbTYpBI, ONPEEISIONINE aIeKBaTHOE
MOBEJICHHE YeJIOBEKa B OKPYXKAOIIEH PUPOIHOH cpefie, BOCTpeOOBaHHBIE B TIOBCEAHEBHOM KU3HU H
npakTHueckoi nestenbHocTH. Oco0oe MecTo B ITOM cHCTeMe 3HAaHMH 3aHUMAIOT 3JIEMEHTHI
COJIepKaHUsA, KOTOPBIE CIIy)KaT OCHOBOW Ui (DOPMHUPOBAHHS TPEACTABICHUH O COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa W [EHHOCTHBIX OPHEHTAIMSAX JIMYHOCTH, CIIOCOOCTBYIOIINX
r'yMaHU3aluyd OMOJIOTHYECKOro 00pa30BaHUs.

CTpyKTypHpOBaHHUE COAepKaHMsI yIeOHOTO MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIIECTBIEHO C
y4€TOM TPUOPHUTETHOTO 3HAYCHHS 3HAHUN 00 OTIIMYUTEIHHBIX OCOOCHHOCTSX KHBOW MPHPOJIBL, O €€
YPOBHEBOW OpraHHM3alM{ M IBOJIONHMU. B COOTBETCTBUU C 3THUM B CTPYKType y4eOHOTO TpeaMera
«buonorus» BBIIENEHBI CIEAYIONUE COJepKaTeiabHble JTHHUU: «buonorus kak Hayka. MeTossl
HAYYHOTO MO3HaHWs», «KileTka kak Owmonormdeckas cuctemay, «OpraHm3M Kak OHOJIOTHYECKas
cucteMay, «CucremMa M MHOrooOpasue OpPraHHYEeCKOTO MHpa», «IBONIONUS JKHBOW IPHPOIBD»,
«IKOCHCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTHY.

Ilenp w3yuenms yueOHOro mpenmera «buomorns» Ha 0a30BOM ypOBHE — OBJAJCHHUE
00y4JaromuMuCsS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPraHU3alluy JKUBBIX CHCTEM Pa3HOTO
paHTa ¥ IpuoOpeTeHNEe YMEHHUI MCIOJIb30BaTh 3TH 3HAHUS JUIS TPAMOTHBIX ACHCTBHUN B OTHOILICHHU
00BEKTOB )KMBOW MPUPOJIBI M PELICHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTmkenne 1enu u3ydeHus ydyeOHoro mpeamera «buosorms» Ha 0a30BOM  ypOBHE
o0ecIieunBaeTCs peIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYArONIMMHCS CHCTEMbl 3HAHMH O OHOJOTHYECKHX TEOpUAX, YUYEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MIPABUIIaX, CIYXKAIIUX OCHOBOW U1l JOPMHUPOBAHUS ITPECTABICHHUN O
€CTECTBEHHO-HAyYHOH KapTHHE MHUpPA, O METOJaX HAy4YHOTO IMO3HAHMs, CTPOCHUH, MHOTOOOpa3uu 1
0COOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpTaHW3allMH, BBIJAIONINXCS OTKPBITHSX |
COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

dopmupoBaHHe Yy OOy4aromMXCs ITO3HABATENBHBIX, MHTEIUICKTYaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B IpolIecce aHaIM3a JaHHBIX O IYTSAX Pa3BUTUS B OMOJIOTUU HAyYHBIX B3IJISI0B, HACH
U TI0/IX0/I0B K M3Y4ECHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH;

CTQHOBJICHHE Yy oOy4arommxcs oOmeil KylbTypbl, (DYHKIMOHAIBHOH TI'PaMOTHOCTH, Ppa3BUTHE
YMEHUI OOBACHATH M OLIEHMBATh SIBICHUS OKPYKAIOIIEro MHpa >KMBOH MpPUPOIbI Ha OCHOBAaHMU
3HaHUH U OMBITA, MOJTYYSHHBIX IPU U3YYEHUH OMOJIOTHH;

¢dopmMupoBaHue y 00ydyaroOlmMXCs YMEHMHA WIUTIOCTPUPOBATH 3Hau€HHE OMOJOTMUYECKUX 3HAHUM B
MIPAKTUYECKON JEeSITENbHOCTH 4YeNOBeKa, Pa3BUTHHU COBPEMEHHBIX MEAMLMHCKUX TEXHOJIOTHUH H
arpoOMOTEXHOJIOTHif;

BOCIIMTAaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHHMS YEJIOBEKOM KMBOM  IPHUPOJIBI,
HE00X0AMMOCTH OEpeKHOTO OTHOLIEHHUS K HEH, COONIONEHMS ATUYECKUX HOPM IpH NPOBEICHUU
OMOJIOTUYECKUX UCCIIEOBAHUM;



OCO3HAHUE LICHHOCTH OMOJIOTMYECKUX 3HAHUH Ul MOBBILIEHUS YPOBHS 3KOJOTUYECKON KYJIBTYpHI,
st GOPMUPOBAHUS HAYIHOTO MUPOBO33PECHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MMOBCEHEBHON KU3HU JJI OLIEHKHU MOCIIEICTBUM
CBOCH JIEATENIFHOCTH IO OTHOUICHHIO K OKpYXarolled cpeae, COOCTBEHHOMY 3I0POBBIO,
000CHOBaHHE U COOJTFOIEHUE Mep TTPODUITAKTUKY 3a00JICBaHUH.

B cucreme cpeanero obuiero oopazoBanus «buosiorus», uzyyaemas Ha 6a30BOM ypOBHE, SIBIISIETCS
00s13aTeIbHBIM YY9E€OHBIM MPEIMETOM, BXOAAIIMM B COCTaB TpeAMETHON obiactu «EcTecTBeHHO-
HAy4YHBIC MTPESIMETHIY.

Jlist uzydyeHus: 6uosioruu Ha 6a30BOM YPOBHE CpeIHEro oOIIero 00pa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 yaca (1 gac B Hegemo), B 11 kmacce — 34 gaca (1 yac B Hezeno).

COIJEP KAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBsA3p OWOJIOTMHM C OOIIECTBEHHBIMHU, TEXHHYECKUMH U JAPYrUMHU
€CTECTBCHHBIMH HayKaMH, Quiocoduend, STUKOW, AICTETUKOW U mpaBoMm. Poib Ouosiorun B
(hopMHUpPOBaHUH COBPEMEHHOM HaydHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

Metoapl TO3HAHUS >KUBOM TMpUPOABI (HAOMIOJACHUE, SKCIEPUMEHT, OMHCAaHUE, W3MEpEHHE,
KJ1accu(UKaus, MOJIeIMpOBaHNe, cTaTUCTUYeCKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[Ipaktruueckast padora Ne 1. «Mcrnosib30BaHNE pa3TUYHBIX METOJIOB MPU U3YUYEHUHU OMOJIOTHUYECKHUX
00OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucreMpl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHus Ouosoruu. OTiauyuue >KUBBIX CUCTEM OT
HEOPraHUYECKOU MPUPOIBI.

CpoiicTBa OHocucTeM M HX pa3HOOOpazue. YPOBHU OpraHu3alii OMOCHCTEM: MOJEKYISIPHBIH,
KJIETOYHBIH, TKaHEBBIH, OpraHW3MEHHBIH, MONYJISILIHOHHO -BUIOBO, 3KOCHCTEMHBIN
(6roreoneHOTUYECKHIT ), OMOCHEPHBIH.

JdemMoHcTpanum:

Tabmuis! u cxembl: «OCHOBHBIC IPU3HAKY KU3HU», «YPOBHH OpraHU3alliu KUBOU IPUPOIBI.

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XuMHYeCKHUIT COCTAB U CTPOECHHUE KJIETKH.

XUMHYECKUH COCTaB KIETKU. XMMUYECKUE AJIEMEHTBI: MAKpOAJIEMEHTbI, MUKPO3JIeMeHThI. Bona u
MHHEpaJbHbIE BEIIECTBA.

OyHKIMK BOJBI U MUHEPATbHBIX BEIIECTB B KieTke. [lognep:kanue ocMoTH4Yeckoro Ganaxca.

benku. CoctaB u cTpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. Hesamenumbie u
3aMEHHMMbIE aMHHOKHCIOTHI. AMUHOKUCIOTHBIM COCTaB. YPOBHH CTPYKTYpPbl OETKOBOI MOJEKYIBI
(mepBUYHAas, BTOPUYHASA, TPETUUYHASI M YETBEPTUYHAS CTPYKTypa). XUMHUECKHE CBONCTBa OEIKOB.
buonornyeckue pyHKIUN OSIKOB.



depMeHThI — Oroorrnueckre Katanu3aropbl. CTpoeHre GepMeHTa: aKTHBHBIN IIEHTP, CyOCTpaTHAas
cneuupuynoctb. Kodepmentsl. Burtammupl. Otiauuus  (QepMEHTOB OT  HEOPraHUYECKUX
KaTaJau3aTopoB.

YrneBoapl: MOHOCaxapuabl (TJIF0K03a, prbo3a U Ie30Kcuprbo3a), Aucaxapuibl (caxaposa, JIAKT03a)
U noJimcaxapuibl (Kpaxmall, TJIIMKOTeH, 1IeJUI0103a). bruonornueckue pyHKIUN yrieBOIOB.

Jlumuapr:  Tpuraunepuasl, Gocdomumuasl, crepounsl. 'mapoduabHO-THIPOGOOHBIE CBOWCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIIEBOJAOB, OEJIKOB M JIMMUJOB KaK HMCTOYHHUKOB
SHEpPruMu.

Hyxneunossie kucnotsl: JIHK nu PHK. HykiieoTuabl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue
u ¢pysakun JJHK. Crpoenne u ¢pynkunu PHK. Bunst PHK. AT®: ctpoenue u QpyHkuu.

[uronorus — Hayka o kierke. Kinerounas Teopusi — nmpumep B3auMOJCHCTBUS U U (HAKTOB B
HayYHOM MO3HAaHUU. MeToAbl U3yYeHUSI KIETKH.

Knerka kak wnenoctHas >xkuBas cuctema. OOmue NpU3HAKK KIETOK: 3aMKHYTash HapyxXHas
MeMOpana, moJsiekyiasl JIHK kak renerndeckuii anmapar, cuCTeMa CUHTe3a OeJka.

Tunsl  KJeTOK:  dykapuoTHueckas W npokapuotuyeckas.  OCOOEHHOCTH  CTpOEHUs
npokapuoTHueckoil kieTku. Kiertounas crenka Oaktepuil. CTpoeHue HyKapHOTHUYECKOM KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KIETOYHAas CTeHKa, IJIMKOKAJIUKC, X (QYHKIHH.
[Inasmatnueckas memOpana, e€ cBoiictBa u (QyHkuumu. [utomnmazma u  e€ oOpraHoujsbl.
OnnomemOpannbie opranouasl kietku: OIIC, ammapart ['omsmku, nm3ocombl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHJpHH, IuacTuipl. [IponcxoxxieHne MUTOXOHIpPUN M IU1acTul. Bujel
mwiactug. HememOpaHHble OpraHouabl KJIETKH: pUOOCOMBI, KJIETOYHBIH LEHTP, IEHTPHUOJIH,
pECHUYKH, KIyTUKH. DyHKINHA OPraHONI0B KIETKU. BritoueHus.

Anpo — perymaropHbiii 1eHTp KieTku. CTpoeHue smpa: sijaepHas 000J04YKa, KapHuoIuia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, /. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxnun, K. M. bap.

Juarpammsl: «PacnpeneneHne XMMUYECKHX 3JIEMEHTOB B HEXMBOW mpupone», «Pacmpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIE».

Tabmumpl u cxemsbl: «llepuoanueckas TabauIa XMMUYECKUX JIEMEHTOBY», «CTpOEHHE MOJICKYIBI
BOJIb», «brocunTe3 6enkay», «CtpoeHne MoieKymbl Oenka», «Ctpoenue dpepmentay, «HykienHoBble
kuciotel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHue 3ykapuoTUYECKOn KIeTKn», «CTpoeHue
KUBOTHOUN KJIETKN», «CTpoeHUEe pacTUTEIbHON KIETKN», «CTpOEHHE MPOKAPUOTHUYECKOW KIIETKH,
«CTpoeHue s1pa KIETKW», «YTIEeBOAb, «JIumuab.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYAOBaHUE Ul MPOBEACHUS HAOMIOJICHNUN, U3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OAKTEpUAIBbHBIX KIETOK.

JlabopaTopHbIe H IPaKTHYeCKHE Pad0OThI:

JIaGopatopHast pabora Ne 1. «M3ydyeHue KaTaJUTHYECKOW AaKTUBHOCTH (EpMEHTOB (Ha Ipumepe
aMUIIa3bl WK KaTalasbl)y.

JIaGopatopHast pabota Ne 2. «3ydyeHue cTpoeHusi KIETOK pacTeHHUH, KUBOTHBIX U OaKTepHil 1moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmen BemiecTB, Wiu MeTabomm3M. AccHUMHISAIUS (TUTACTUYSCKUT OOMEH) M AMCCUMUIISIIS
(3HepreTuyecKkuii OOMEH) — JBE CTOPOHBI EIWHOTO IMporecca MeTtabonu3ma. Poiib 3akoHOB
COXpaHEHHUS BELIECTB M SHEPTHH B IOHUMAaHUU METab0IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPO(HBINA U rereporpodHsiii. Pons depmenToB B 0OMEHE BelecTB U
MIPEBPALLEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeToBast U TeMHOBas (a3l GoTocuHTe3a. Peakimu doTtocunaTesa. DdhdekTuBHOCTD
¢dorocunTeza. 3HaueHue (OTOCHHTE3a ISl JKM3HUM Ha 3emuie. BimsHue ycrnoBuili cpensl Ha
(dboToCHHTE3 U CITOCOOBI MOBBILICHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.

XeMocHuHTe3. XeMOCUHTE3UPYIOIINE OaKkTepuy. 3HaUCHHE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMiIe.

OHepreruyeckuii oOMeH B kierke. PaciiernieHne BelIECTB, BBIJEICHHE U aKKyMYJIMpPOBaHUE
SHEpruM B KJETKe. OTambl 3Hepreruyeckoro obOmena. ['nmukonus. bpokeHume U ero BHBI.
Kucnoponnoe oxucnenue, Wi KieTouyHoe jbixaHue. OkuciauTenbHoe (QochopuaupoBaHue.
O} PeKTUBHOCTH YPHEPrEeTUIECKOTO OOMEHA.

Peakuun marpuusnoro cuHtesa. I'enermueckas mHpopmamus u JAHK. Peanuzauusi renetrndeckoi
nHpopmaluu B KieTke. ['eHeTuueckuil Ko U ero cBoicTBa. TpaHCKpUIIUS — MaTPUYHbBINA CHHTE3
PHK. Tpancnsamuss — OuocuHTe3 Oenka. Ortambl TpaHcasnuu. KoaupoBanwe aMHHOKHCIOT. Poib
pubocom B OMocHHTE3€e OelKa.

Heknerounsie dopmbl xu3Hu — Bupychl. Wctopusi otkpeitus BupycoB (/. WM. MBaHOBCKuit).
OcoOeHHOCTH CTpOEHUs U JKM3HEHHOTo IMKia BUpycoB. bakrtepuocdaru. bonesnu pactenwuit,
KUBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BHUpycamH. Bupyc mmmyHoxaeduuurta yenoBeka (BHUY) —
Bo3Oymautens CIIMJla. OOparHas TpaHCKpummus, peBepraza W wuHTerpasa. IlIpodrmakTuka
pacrnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUIA.

JdemoHncTpaumnu:

[Toptpetsr: H. K. Konsuos, /1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuupl u cxembl: «Tumnel nutanusy, «Metabomuzm», «MUTOXOHIPUSY, «IDHEPreTUUECKUM
obmen», «Xmopornacty, «®Dorocuntes», «Crpoenue JIHK», «CtpoeHne u (HyHKIIMOHHpPOBAHUE
reHa», «Cunte3 Oenkayn, «leHermueckuii komy», «Bupyce», «bakrepuodarn», «CTpoeHue u
»)u3HeHHbIH K Bupyca CIIM/]a, 6akrepuodaray, «Permmukamms JTHK.

OGopynoBanue: Moaenu-amuinkanuu «YnBoenne JIHK u tpanckpunmms», «brnocuHTe3 Oenkay,
«CTpoeHue KIeTkn», Mojeib cTpykrypsl JTHK.

Tema 5. PazmHokeHMe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslil uki, Wan *U3HEHHBIA UK KieTku. MaTepdasza u mutos. [Iponeccsl, mpoTekaromiue
B wuHTephasze. Permmkamus — peaknus wmarpuuHoro cunrte3a JIHK. Crpoenue Xpomocowm.
XpOMOCOMHBIN Habop — KapuoTun. JIMIUIOWIHBIM W TaIUVIOWAHBIA XPOMOCOMHBIE HAOOPBHI.
Xpomatuasl. LluTonornueckue 0CHOBBI Pa3MHOKEHUS U UHAUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Craguu murtosa. [Iponeccsl, mpoucxoAsiiye Ha pa3HbIX CTAAUSIX MUTO3A.
buonornueckuii CMbICII MUTO3A.

[IporpamMmmupyemasi rudesb KIETKH — aromnTo3.

@opMbl pPa3sMHOXKEHHUS OpPraHM3MOB: Oecroyioe M TOJOoBOe. Buapl 06ecrnosioro pa3MHOMKEHHS:
JIeTIeHUe HaJBO€, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTHMBHOE
pa3MHOKeHHeE. VICKycCTBEHHOE KJIOHUPOBAHHUE OPIaHU3MOB, €r0 3HaYCHHE VISl CEJIEKIUU.

[TonoBoe pa3MHOXEHHE, €r0 OTIUYHUS OT OECIOJIOTO.

Meiios. Cranuu meiio3a. [lpoueccsl, mpoucxoadiime Ha cTaausx Menosa. [loBeaenune xpomocom B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbIch M 3HaUEHUE MEH03a.



I'ameTtorene3 — mpomecc 0Opa30BaHUS IMOJIOBBIX KIETOK Yy J>KMBOTHBIX. IloJIOBBIE jKeme3sl:
CEeMEHHUKU U simyHuKU. OOpa3oBaHME M PaA3BUTHE IOJIOBBIX KIETOK — TraMmeT (CrepMaTo30up,
AULEKIIeTKA) — criepMaToreHe3 u oporenes. OCOOEHHOCTH CTPOEHUS SHIIEKIECTOK U CIIEPMAaTO30UI0B.
OnnonorBopenue. [lapreHorenes.

WupuBuayansHoe pas3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). JOTarbl
AMOPHOHAILHOTO Pa3BUTHSI Yy IMO3BOHOYHBIX XKUBOTHBIX: JPOOJICHUE, TacCTPYIISIIHS, OPraHoTeHeEs.
[TocTaoMOproHanbHOE pa3BUTHE. THIBI TOCTAIMOPUOHAIBLHOTO PAa3BUTHS: TPSIMOE, HEMIPSIMOE
(mmuuHOYHOE). BrmsiHue cpempl Ha pa3BUTHE OPraHU3MOB, (DAKTOpBI, CIOCOOHBIC BBHI3BIBATH
BPOXKIEHHBIEC YPOJCTBA.

Poct u pasButne pacteHuil. OHTOTE€HE3 IIBETKOBOI'O pACTEHUS: CTPOEHHE CEMEHM, CTaJauu
pPa3BUTHSL

JdemoncTpaumnu:

Tabmuubl U cxembl: «DOpPMBI Pa3MHOXKEHHUS OPraHu3MoB», «JIBOMHOE OIIOJIOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXKEHHE pacTeHU», «JleneHue KiIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KJIETOK», «CTpoeHrne XpoMocoMbly, «Knerounsnit ki, «Pemmukarus JJHK»,
«Mwuto3», «Meito3», «lIpssmoe m HenpsaAMmoe pa3BUTHE», «['aMETOreHe3 y MIIEKONUTAINUX |
yenoBeka», «OCHOBHbBIE CTaIUU OHTOTEHE3a».

O6opynoBaHue:  MHUKpPOCKOIN,  MHKpompenapatbl  «Crepmaro3oujbsl  MIIEKOIUTAIOIIETO,
«SlinekneTka mieKkonuraromeroy, «KapuokuHes B KIETKax KOPEIIKa JIyKa», MarHUTHAsT MOJIEJb-
anmukanus «Jlenenne kinetkny», moaens JTHK, monens metada3zHoit XpoMOCOMBI.

JlaGopaTopHble H MpaKTH4ecKue padoThbi:

JlabopaTtopnas padorta Ne 3. «HabmroneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenaparax.

Jlabopatopnass pabora Ne 4. «M3ydeHue CTpPOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

Tema 6. HacjieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHetuku. VicTopust pa3BuTusi TeHEeTUKU. Pojb nurtosiorud u SMOpUOJIOTUH B
CTaHOBJIEHUH I'eHeTHKHU. BKitag poccuiickux U 3apyO0eXHbIX YYEHBIX B pPa3BUTHE I€HETHUKU. MeTo bl
TreHeTUKH (THOPHUIOJIOTUYECKUH, LUTOT€HETHUYECKUN, MOJEKYIIpHO-rTeHeTHueckuii). OCHOBHBIE
TFE€HETUYECKUE MOHATUA. ['eHeThuecKass CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKpELMBaHUM.

3aKOHOMEPHOCTH HacJelIOBaHUs MPU3HAKOB, ycTaHoBieHHble ['. Menaenem. MoHorubpuaHoe
CKpelllMBaHHEe. 3aKOH eInHOOOpa3usi TMOpHAOB MEpPBOro MOKoJeHus. [IpaBuio TOMHHUpPOBAHMS.
3aKOH paclleryieHus: MPU3HAKoB. ['unore3a yuctorel ramer. [1onHOE U HEMOIHOEe JOMUHUPOBAHHUE.

JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HacJelI0BaHUsl Mpu3HaKoB. L{uToreHetnueckue
OCHOBBI ~ JAWTHOPUIHOTO  CKpeUIMBaHUS. AHalu3upyoliee ckpemmuBaHue. Vcmnonb3zoBaHue
aQHAJTM3UPYIOIIETO CKPEIIMBAHUS TS ONIPEACTICHHSI TeHOTUIIA OCOOH.

CuersieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CIEmIEeHHOMY HAacleJI0BaHUIO
reHoB. Hapylienue crenienus TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'enetnka mona. XpoMOCOMHOE OmpeAeNeHrue 1oJia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorametHsle U rereporaMeTHble opraiu3Mel. HacienoBanue npru3HakoB, CUEMIIEHHBIX C TIOJIOM.

N3menunBocTh. Buabl W3MEHUYMBOCTH: HEHACIENCTBEHHAass W HacleJCcTBeHHas. Ponb cpenbl B
HEHACJICJICTBEHHOW  WM3MEHYMBOCTH.  XapaKTEpUCTUKa  MOAM(PHUKAIIMOHHON  M3MEHYHBOCTH.



BaprnanmoHHblll pAx v BapuauuMoHHas Kpusas. Hopma peakumm npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYNBOCTH.

HacnencTBeHnHas, WiiM reHOTUNMYECKAs, U3MEHUYMBOCTh. KOMOMHATHBHAST M3MEHUUBOCTh. Meio3 u
MOJIOBOM TMpOIeCC — OCHOBAa KOMOWHATHUBHOW W3MEHUMBOCTH. MyTallMOHHAs HM3MEHYHBOCTb.
Krnaccudukanuss Myranuii: TeHHbIC, XpOMOCOMHBIC, I'eéHOMHbBIE. YacToTa W NPUIMHBI MYTAIIHA.
Myrarensubie (akTopbl. 3aKOH T'OMOJIOTMUECKUX PSJ0B B HacileACTBEHHOM u3meHunBoctd H. U.
Basuiiosa.

BresnepHas HacneACTBEHHOCTh U M3MEHYHUBOCTb.

I'enetnka uyenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TE€HETUKH  YEJOBEKA:
TCHCAIOTUYCCKHI, OJIN3HELIOBBIH, IIUTOTCHETUICCKIUM, OMOXUMUYCCKUH, MOJIEKYJISIPHO -
reHetudeckuii. CoBpeMEHHOE ONpeAeNieHHe TEeHOTHUIA: TIOJIJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTHIUPOBaHWE, B TOM uucie ¢ mnomouipto [I[[P-anammza. HacnenactBennbie 3aboseBaHus
YeJIoBeKa: TeHHbIe 00JIe3HU, OOJIE3HU C HACIEIACTBEHHOUW MPEIpacroiOKEHHOCThIO, XPOMOCOMHBIE
6ose3nn. ComaTH4ecKue W TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIETKH. [IpUHIMIIBI 370pOBOTO
oOpasza >KM3HU, IUATrHOCTUKH, TPOQPWIAKTHKA M JICUCHUS TEeHETUYeCKHX OoJie3Hel. Memuko-
F€HETHYECKOE KOHCYJIbTUpPOBaHME. 3HAYEHHWE MEAMIMHCKOW TEHETUKHM B TMPEIOTBPALICHUU U
JIEYCHU N TeHETHUECKNX 3a00JI€BaHN YEI0BEKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopras, I'. ne ®pu3s, C. C. YerBepukos, H. B. Tumodeen-PecoBckuid,
H. W. BaBunos.

Tabmuipl u cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE M €r0 IIUTOr€HETUYECKask OCHOBa», «3aKOoH
pacilleryieHus] U ero ILHUTOT€HEeTHYecKass OCHOBa», «3aKOH YHCTOThI Tamer», «Jlurudpuanoe
ckpemuBanue»,  «lluronoruueckue  OCHOBBI ~ AUTHOPUAHOTO  CKpelIUMBaHUA»,  «Meio3y,
«B3anMoielicTBUE aJUIeNIbHBIX T€HOBY», «[ €HeTHYecKne KapThl PACTEHUH, )KMBOTHBIX U YEJIOBEKA,
«l'eHeTnka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOIO ¢ TmosoMy», «Kapuortunmbl
YyelloBeKa U JKUBOTHBIX», «Bumel wu3aMeHuuBoctn», «MoaudukanuoHHass U3MEHYUBOCTDHY,
«HacnenoBanue pesyc-gpakropa», «I'eneTuka rpymnn KpoBu», «MyTallMOHHAs U3MEHUYHUBOCTDY.

O6opynoBanue:  MoAenu-anIuIMKanud  «MOHOTMOpUIHOE  CKpEIIMBaHUE», «HenomHoe
JOMHUHUpOBaHHe», «Jlurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpomnpenapar «Jpo3zodpuna» (Hopma, mMyranuu (QOopMbl KpbUIEB M OKpacku Tena), repbapuit
«I"opox MoceBHOW».

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas pabota No 5. «/3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO U JAUTHOPUIAHOTO
CKpEIIMBaHUS Y IPO30(UITbl HA TOTOBBIX MUKPOIpENnapaTaxy».

JlaboparopHas pabGora Ne 6. «/3yueHne MOAU(PUKATMOHHON HM3MEHUYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BapUALMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myTtanuil y Apo30Guiibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[TpakTueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apoKICHUE ceNeKUnu 1 foMectukanus. Yuenue H. 1. Bapuosa
0 IEHTpax MPOUCXOXKJEHUS U MHOTrooOpasus KyJIbTYpPHBIX pacTeHUH. LIeHTphl MpOUCXOKIACHUS
JOMAIIHUX KUBOTHBIX. COPT, MOpo/ia, MITaMM.

CoBpeMeHHbBIE METOIbI CeNeKIIA. MacCOBBI U MHIUBUIYAIbHBIA OTOOPHI B CENIEKIIUU PACTCHUHN U
KUBOTHBIX. OIIEHKa dKCTEpbepa. BIU3KOPOJACTBEHHOE CKpeIMBaHNe — UHOpUAUHT. UncTas JIUHUS.



CkpemuBanue 4uCThIX JUHUN. ['etepo3uc, wnu ruOpuaHas cwia. HepoacTBeHHOE CKpelMBaHUE —
ayrOpuaunr. OtaanénHas rubpuamzanust U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJy4eHue
IOJIMIVIOUJOB. JJOCTHKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonorust Kak OTpacib [POM3BOJACTBA. ['€HHas HMHXEHepus. OTalbl CO3JaHUSA
pexomOunantHo JIHK w Tpancrennsix opranuzmoB. Kierounas wumwkeHepus. Kierounsie
KyJlIbTypbl. MHKPOKJIOHAIIBHOE PAa3MHOKEHUE pacTeHud. KIIOHMpOBaHME BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKHE U 3THUYecKue npodseMbl. MO — renernyecku
MO (UIMPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypun, I'. /1. Kapneuenko, M. @. liBaHoB.

Tabmuipl n cxembl: kapta «L{eHTpbl MPOUCXOXKAECHUS U MHOro00paszusi KyJIbTYPHBIX PaCTCHUI»,
«[Topoapl nOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas ruOpuan3anus»,
«Pabotel akamemuka M. @. lBanoBay, «llomumnonausy, «O0beKTh OHOTEXHOIOTHIY, «KIeTouHbIe
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHMpOBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IJI0JJ0B U KOPHEIJIONOB TUKUX (OPM U KYJIBTYPHBIX COPTOB pacTE€HUH,
rep6apuii «CelbCKOX035HCTBEHHBIE PACTEHUSY.

JlabopaTopHble U NPaKTHYEeCKHE PadOThI:

Okckypcusi «OCHOBHbIE METOAbl U JIOCTHIKEHUS CEJNEKIMM pacTeHUWH M IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUJIEMEHHYI0 (epMy, COpPTOMCIBITATENbHBIH Y4YacTOK, B TEIUIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBonrouoHHAsE OHOJIOTHSA.

[Ipenmnoceikn BO3HUKHOBEHHSI ABOJIIOIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHsSI U €€ MECTO B
Onosiornu. BriusitHuE SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CBujerenbcTBa HBOJIONUH. [lalCOHTONOTHYECKUE: TTOCIEI0BATEILHOCTh TIOSBIICHUSI BHUJIOB B
MAJICOHTOJIOTUYECKOH JIETONHUCH, TIepexoiHbie GopMbl. bruoreorpaduueckue: CXOJICTBO U pa3IHyue
(dayH u GI0p MaTEepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA W  pa3jWuusi OSMOPHUOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAJIOTUYHBIC, PyTUMEHTAPHBIC OPTaHbI, aTABU3MBI.
MonekynsipHO-OHOXUMUYECKHAE:  CXOACTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTH W  OCHOBHBIX
MeTa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. [lapBuna. [IpeAnochiikd BO3HHUKHOBEHMsS JapBUHU3MA. J[Brkymive
CHJIBI DBOJIFOIMK BUIOB 10 JlapBUHY (M30BITOYHOE Pa3MHOXCHHE NMPH OTPAHUYCHHOCTH PECYPCOB,
HeompeIesIEHHas K3MEHYMBOCTh, OOpb0a 3a CyIeCTBOBAaHUE, ECTECTBEHHBIN O0TOOD).

Cunrernueckas teopust sBosonnu (CTD) u €€ 0CHOBHBIE MOJIOKEHHUS.

MuxkposBosrorus. [lomynsius kak equHUIa BUAa U DBOTIOIUH.

JBuxymue cunbl ((GakTopbl) 53BOJIONUU BUAOB B TMpupoae. MyTallMOHHBIN mpoliecc U
KOMOWHATHBHAs U3MEHYUBOCTH. [lomysIIMOHHbIE BOJTHBI U Apeiid reHoB. M3onsius u Murparms.

EctectBenHbIi 0TOOp — HampaBisromui hakTop BoIOIHUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OpPraHU3MOB KaK pe3ylnbTarT »dBojtouuu. [lpumepsl mpucnocobneHuit y
Opranu3MoB. ApoMOP(O3bl U UIUOATATITAIIHH.

Bun u Bunoo6pazosanue. Kputepuun Buga. OcHOBHBIE (JOpMBI BUI00OPa30BaHMs: Teorpaduieckoe,
IKOJIOTHYECKOE.



Makpospomtoriust.  @opmbl  dBosIfOLMH:  (pueTHYecKas, JAMBEPreHTHas, KOHBEPIEHTHAs,
napaiensHasi. HeoOparumocTs 3BomONMN.

[IpoucxoxkaeHre OT HecHelUaln3UpOBaHHbIX IpeakoB. Ilporpeccupyromas crneunanu3anus.
AnanTuBHas paguanus.

JdemoHcTpaumnu:

[Hoptpetst: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkenb, .
Miromnep, A. H. CeBeprios.

Tabmuuper u cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiey», «3apOobllIIF MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukcy, «DopMbl O0OpbObI 3a CyliecTBOBaHHE», «ECTECTBEHHBIH OTOOPY,
«MHoroobOpa3ue copToB pacreHui», «MHoroo6pasue mMopoa KHUBOTHBIX», «llomymsumny,
«MyTanmonHass HM3MEHUYHUBOCTH», «ApomMopdo3sl», «aumoamanranumn», «OOmas aereHepanus,
«/IBmxymue cuibl sBomonmny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopbsba 3a
cyuiectBoBanue», «lIpucrnocoOneHHOCTs opraHu3smMoBy, «l'eorpaduueckoe BHUI00Opa3oBaHUEY,
«IKOJOTUYECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C pa3IMYHbIMHU THUIIAMU OKpPAcKH, HAOOp IJIOJ0OB U CEMSH,
koyutekuust  «[Ipumepbl 3alIUTHBIX MPUCHOCOOJIEHUN y JKUBOTHBIX», Mojeiab «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHAas MoJieNb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas xapra mupa, Koyekius «DopMmbl COXpaHHOCTH HCKOMAEMBbIX >KMBOTHBIX U
pactenumit», mojenp ammaukanus «llepekpéct xpomocomy», BiaxHble mpenapaTtsl «Pa3Butue
Hacekomoro», «Pa3Butue msrymkun», MuKpornpemnapaT «/poszoduna» (Hopma, mMyTamuu (GOpMBbI
KPBUTHEB U OKPACKH TENa).

JlaGopaTopHble M IpaKTH4ecKue padoTbi:

JlabopaTtopHnas padora Ne 1. «CpaBHEeHHE BHAOB 110 MOP(POJOTUUECKOMY KPUTEPUIOY.

JlabGopaTopnast padota Ne 2. «Onucanue NMPUCHOCOOICHHOCTH OpraHM3Ma U €€ OTHOCHTEIIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4Hble IIPEACTABICHUS O 3apOKACHUU XKU3HU. HayuHble TMNOTe3pl BOSBHUKHOBEHUS KM3HU HA
3emiie: abuoreHe3 M maHcrepMus. XUMHYECKash HBOJOLUS. AOMOTEHHBIH CHHTE3 OPraHUYECKUX
BEILIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE IMOATBEPKICHUE XHUMHUYECKON 3SBOJIOLMH.
HauanpHabie sTanel 6nonornyeckoit aBosroruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHE MNPOTOKIETKU. llepBble kieTkn M ux sBomouus. PopMupoBaHue
OCHOBHBIX I'PYI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie no spam M nepuojgaMm. Karapxei. Apxelickas U IpOTE€pO30KCKas 3pbl.
[laneo3olickas 3pa W e€ mepuonabl: KeMOPUICKUI, OPAOBUKCKHMA, CHIypUICKUIN, IEBOHCKHIA,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUNA, MEJIOBOM.

KaiiHo30licKas 9pa u €€ epuoIpl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepucTUKa KiIuMaTa M TEO0JOrMYecKHX mpoiieccoB. (OCHOBHBIE dTambl  IBOJIIOLUU
PacTUTENILHOTO M )KMBOTHOTO MUpPa. ApoMop(o3bl Y pacTeHUH U KUBOTHBIX. [losiBIeHHe, pacuBeT U
BBIMHPAHUE TPYIMI )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro MUpa Kak OTpa)K€HUE 3BOJIIOLMHA. OCHOBHBIE CHCTEMATHUYECKUE T'PYIIIbI
OpraHu3MOB.



OBoJIOLMS 4YeJIoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBieHUN O MPOUCXOKJIECHUU
yenoBeka. MeTojpl M3ydyeHMsl aHTponoreHesa. CXoAcTBa M pasziuyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaTiueckoe N0JIOKEHUE YeI0BeKa.

JBmxymie cuibl (pakTopsl) aHTpororeneza. HacieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/a, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaIMU U BETBH JBOJIIOIIMU YEJIOBEKA: aBCTpaIoNuTekH, YeroBek ymenblid, YernoBek
npsAMoxo i, Yenosek HeanaepTanbCkuil, YenoBek pasyMHbIid. Haxolku HCKOIMaeMBbIX OCTAaTKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIaCTh pacrpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHUSL.

Uenoseueckne packl. OcHOBHBIE OOJBIIME pachl: €BpoIeouaHas (eBpasuiickas), Herpo-
aBCTpaJIONIHAA (3xBaTOpHANIbHAS), MOHTOJIOHTHAS (a3uaTcko-aMepuKaHCKas). Yeptel
MIPUCTIOCOOJIEHHOCTH NPEACTaBUTENIEH YeIOBEYECKHX Pac K YCJIOBHUSM CYIIECTBOBaHUS. ENMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuipl u cxembl: «Bo3HukHOBeHHe COJIHEUHOW cUCTEMBI», «Pa3BUTHE OpPraHUYECKOro MUpay,
«PactutenbHas kieTka», «KuBoTHas kietka», «lIpokapmoTndeckas kinetka», «CoBpeMeHHas
CHUCTEMa OpraHM4YecKoro Mupa», «CpaBHEHME aHATOMHUYECKHMX 4YepT CTPOCHMSI YeJoBeKa U
4eN0oBeKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa NaJEOHTOJOTHYECKHX HAXOJOK IPEIKOB
COBPEMEHHOTO ueNoBeKay, «JlpeBHeitmue moan», «lpeBHue moan», «llepBbie coBpeMeHHBIE
O, «YemoBedyeckue pachl».

Ob6opynoBanue: mynsku «lIpoucxoxkaenue denoBekay (OIOCTBI aBCTPAIIONUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CJIENKH WINW H300pakeHHsS KaMEHHBIX OpYAUN MepBOOBITHOTO
YyeJoBeKa (KaMHHU-YOTMephl, pyOuia, ckpebdia), reoXpoHoJiorndeckas Tabauia, KoJueKus «Dopmbl
COXPAHHOCTH MCKOIIaeMbIX KHUBOTHBIX U PaCTECHUID.

JlaGopaTopHble M MpaKTH4ecKue padoTbi:

[IpakTtuueckass padora Ne 1. «l3ydeHwe HCKOMAaeMbIX OCTATKOB pACTEHHWW M KUBOTHBIX B
KOJUTEKIIUSIX).

DOKCKypcusi «OBOJIOIUS OpPraHUYecKoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAay4YHBIM WM
KpaeBeIUECKHI My3€ei).

Tema 3. Opranusmbl U OKpY:Ka0Ias cpeaa.

DKoJjorusi Kak Hayka. 3ajJaud ¥ pas3feiibl IKOJOTUU. METONbl SKOJIOTHYECKUX HCCIECTOBAHHM.
DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeNTOBEKa.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okonoruueckue  (akrtopsl. Knaccubukanus  sxonorndeckux — (GakTopoB:  abHOTHUYECKHE,
OMoTHYEeCKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0rndeckiX (PakKTOPOB HA OPTaHU3MBI.

Abuotuueckue (QaxkTOpbl: CBET, TeMIeparypa, BiaxHocTb. Dotomepuoausm. I[IpucnocobnmeHus
OpPraHU3MOB K JIEHCTBHUIO a0HOTHYECKNX (haKTOPOB. bruonornueckue puTMel.

buotnueckne Qakropsl. Buabpl OHOTHMUECKHMX B3aUMOJICHCTBUIA: KOHKYpPEHIUS, XHUIITHHUYECTBO,
cum6buo3 u ero Qgopmsl. [lapazutusMm, koomeparusi, MyTyalin3M, KOMMEHCAIU3M (KBapTHPAHCTBO,
HaxXJEOHMYECTBO). AMEHCaNIM3M, HeWTpanu3M. 3HaueHHe OWOTHYECKUX B3aWMOACUCTBUU IS
CYIIECTBOBAHMsI OPIraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKKU NOomyisiuu. OCHOBHBIE MOKAa3aTeau MOIMYISIIUU: YUCICHHOCTb,
MJIOTHOCTb, POKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaLIUs. JMHAMUKA YHCIEHHOCTH MOMYJISLUNA U
e€ peryJsnus.



JdemoHcTpaumnu:

[Moptpetsi: A. 'ymbonpar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuuer u cxembl: kapta «IIpupomnbie 30HBI 3emim», «Cpensl OOUTaHUS OPraHU3MOBY,
«Dortonepuoausmy, «llomynanuny, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH HOMYISALIUN UHDY30pHH -
TyQenbkny, «[Iumesbie memmy.

JlabopaTopHble U NPAKTH4YEeCKHE PadOThI:

Jlaboparopuass pabora Ne 3. «Mopdosorndeckue OCOOSHHOCTH PACTEHUH W3 Pa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padota Ne 2. «[Toacu€t mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JOrHYeCKHEe CUCTEMBI.

CoobmecTBo opranu3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHUIOBAs, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuieast). Buapsl-nomuaanTtel. CBsi3u B OMOLIEHO3E.

Okojnoruyeckue cucreMbl (9kocuctembl). [loHstne 00 »sKocucTeMe U OHOreOLIEHO3E.
OyHKIMOHATbHbIE KOMIIOHEHTBI SKOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHBI, pelyleHThl. KpyroBopot
BEIIECTB U MOTOK 3HEPruu B 3kocucreme. Tpoduueckue (MmumieBbie) ypoBHU 3KocucTeMbl. [InieBsie
uenu u cetd. OCHOBHBIE IOKa3aTelIM SKOCUCTEMBbI: Ouomacca, MPOAYKIHS. DKOJOTUYECKHUE
MUpaMHUIbl: TPOAYKLIUH, YHCIEHHOCTH, Ouomacchl. CBOWHCTBa SKOCHUCTEM: YCTONYHMBOCTD,
camoperynauus, pazsutue. Cykieccus.

[IpuponHble  3KOCHCTEMBI. OKOCHUCTEMBI O03€p M  peK. OKOCHCTeMa XBOWHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ SKOCHUCTEMBI.  ATPOdKOCHCTEMBI.  YpOoskocucTteMbl. buonornueckoe w
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak (¢dakTop ycToWYMBOCTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o Ouocdepe. I'panurnibl, coctaB u crpykrypa Omochepsl. Kupoe
BemecTBo U ero GyHKuu. OcoOeHHOCTH OMocdepbl Kak IIo0anbHON AKOCUCTEMBI. JJMHaMHuueckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTbl BeiecTB 1 OMOT€OXUMUYECKUE LUKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HaJIbHOCTh
ounocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omochepe 3emuin. AHTPONOTEHHbIE HM3MeHeHUs B Owocdepe. [nmodabHbIC
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanre mnpupoasl U uenoBedecTBa. CoxpaHeHue OMOpa3zHOOOpas3usi Kak OCHOBa
ycroiunBoctd Ouocdeprl. OCHOBa palMOHATBLHOTO YIPABICHUS MHPUPOTHBIMU PECypcamMu U HUX
ucnoJib3oBanue. J{oCTikeHus OMOIOTHH U OXPaHa MPUPOIBI.

JdemMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumer u  cxembl: «[IumeBbie nenu», «buoneHo3: coctaB u  CcTpykTypa», «lIpupoanbie
coobmectBa», «llemu muTaHUA», «IKoJIOrMYeckas nUpaMmuaay, «buochepa u  UETOBEK»,
«JKOCHCTEMA IUPOKOIMCTBEHHOTO Jeca», «IKOCUCTEMA XBOMHOIO Jieca», «buoleHo3 BoIoEMay,
«ArpoueHo3», «IIpuMepHble aHTPOTIOTEHHBIE BO3ACUCTBUS HA MIPUPOY», «BakHelrie NCTOUHUKH
3arps3HEHUsT BO3AyXa W TPYHTOBBIX BOA», «llouBa — BaxkHeWmas cocraBmustomias Ouocdepsi,
«®Daktopsl nerpaganuu nouBy», «I[lapHUKOBBIN dPderT», «DaKTOPBl PATUOAKTUBHOTO 3arpsSI3HCHHS



ouocheps», «O0mmas cTpykrypa ouocheps», «PacnpocTpanenue ®u3Hu B Ouocdepe», «O30HOBBIIM
sKpan 6uocheps», «Kpyrosopor yriaeposaa B 6uocdepe», «kKpyroBopoT azoTa B mpupoIe».

Ob6opynoBanue: Mojenb-ammukanus «Tunuuaele OHOLEHO3bI», repOapuii  «PactuTenbHbIe
cooOmiecTBa», KoJeKiuu «buoreHo3», «BpemuTenn BaXHEWITUX CEIbCKOXO3SIHCTBEHHBIX
KylIbTyp», TepOapuu W KOJUICKIIMM PACTEeHUM W JKUBOTHBIX, NPUHAJICKAINIUE K Pa3HBIM
9KOJIOTUYECKUM TpymnaM ojaHoro Buiaa, Kpachnas kuura Poccuiickoit ®enepanuu, n3o00pakeHUs
OXpAaHSIEMbIX BUJIOB PACTCHUMN U KUBOTHBIX.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 11O
BUOJIOI'U HA BA30OBOM YPOBHE CPEJJHET'O OBLIEI'O OGPA30BAHUA

Cornacio ®I'OC COO, ycraHaBiMBaroTCsl TpeOOBaHMSI K pe3yJibTaTaM OCBOEHHUS OOy4aroUIUMUCS
MporpaMM CpeJHEro o0I1ero 00pa3oBaHusl: TMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType NMUYHOCTHBIX pe3yJIbTaTOB OCBOEHHMS NpeAaMeTa «bruosorusy BBIAECIEHBI CIETYIOLUe
COCTaBJISIIOLIME: OCO3HAHWE OOYYAIOUUMUCS POCCUICKOM TIpakJaHCKOM HIEHTUYHOCTH —
TFOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMOONPENEIICHUI0, HAMYMe MOTHUBALUU K
oOyueHuIo OMOJIOTHH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTH HAa OCHOBE
KITIFOYEBBIX LIEHHOCTEH M UCTOPUUECKUX TPATULUI pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTD U
CIOCOOHOCTh OOYyYaromMXCs PYKOBOJICTBOBATHCSI B CBOEH JAESTEIbHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIMMH CHCTEME OMOJIOTMYeCKOro oOpa3oBaHMs, HaJUYHUE HKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS IpenMera «buosoTHs» JTOCTUraloTCs B €IUHCTBE y4eOHOH U
BOCIIUTATENILHOM  JIEATENbHOCTH B COOTBETCTBUU  C  TPAJUIMOHHBIMH  POCCHMCKHUMHU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKHMMH U JTyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, MPHUHSTHIMU B
oOuiecTBe MpaBWIaMd M HOPMAaMHM IIOBEIEHUS M CIIOCOOCTBYIOT IIpoLleccaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUS W CaMOPa3BUTHUSA, PAa3BUTUS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MNATPUOTU3MA,
YBOXEHHMsS] K 3aKOHY M TPABOMOPSAKY, YEIOBEKY Tpyla U CTapuieMy IOKOJIEHUIO, B3aUMHOTO
yBakKeHHsI, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEAMIO M TPAAUIIMSIM MHOTOHAIIMOHAIBHOTO
Hapoja Poccuiickoit @enepannu, IpupoJie U OKPY-Karolleu cpee.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUSA Yy4eOHOro mnpeamera «buosorus» OOMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaromIMXCS PYKOBOJCTBOBATHCS C(POPMHUPOBAHHONW BHYTpPEHHEMH
MO3UIMEH JIMYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTALM, MO3UTHBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTO OOIECTBa, paclIUpEeHHe KUIHEHHOTO
OTIbITA U OTBITA JIEATEIBHOCTH B MPOLIECCE pean3alliii OCHOBHBIX HANpaBlICHUI BOCIUTATENbHOM
NeSITeNIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpask1aHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh T'PAXKIAHCKONW MO3UIMM OOyYaloIIerocs Kak aKTUBHOIO W OTBETCTBEHHOTO
YJIeHa POCCUICKOT0O 00IECTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH, yBaK€HHE 3aKOHA U TPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW JNESATEIBHOCTH MPHU CO3JJaHUH YYEOHBIX IPOEKTOB, PELICHUN
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHITOJIHEHUN OMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CMOCOOHOCTh OMpPEAEIATh COOCTBEHHYIO MO3HUIMIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
KHU3HU U OOBACHSATH €€;



YMEHHE YYUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS JTFOICH
C pa3HBIMU YOSXKICHUSAMU, KyJIbTYPHBIMU [IEHHOCTSMU U COLUATBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHUSI YYEOHBIX, MTO3HABATEIbHBIX
Y WCCIIEI0BATEIbCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIICHHSI K MHEHUIO ONMIOHEHTOB MPU 00CYKICHUU
CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIACPIKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKOU JEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUNCKOHN TPakIaHCKOW MACHTUYHOCTH, MMATPUOTHU3MA, YBAKEHUS K CBOEMY
HapOJly, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHoON, ropaocTu 3a CBOM Kpail, cBor0 PoauHy, cBOU
SI3BIK U KYJIBTYPY, MPOIILIOE M HACTOAIIEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K TPHUPOJHOMY HACIEIUI0O M MaMSITHUKAM MPHUPOIBI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIIOCOOHOCTh OIICHUBATHh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHE W pPa3BUTHE OHMOJOTHH,
MMOHUMAaHMSI 3HAYCHUST OMOJIOTHH B TTIO3HAHWU 3aKOHOB MIPUPO/IBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO
o0l11ecTBa;

ujenHas yoexx1IEHHOCTb, TOTOBHOCTh K CIIY’KCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €T0
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIUTENSIM, CO3JAHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEN CEMEITHOM KU3HU B COOTBETCTBUU € TpaaulusiMu Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BHUAAX HMCKYCCTBA, CTPEMIICHHE MPOSBIATH KAauecTBA
TBOPYECKOH JINYHOCTH;

5) ¢usnyeckoro BocnuTaHUS, (POPMHMPOBAHUS KYJbTYPbl 3/0POBbSi U 3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

MOHUMAaHWEe M peanu3alus 3JA0pOBOro M Oe3omacHoro oOpa3a XU3HU (3I0pOBOE MUTAHHE,
coONrofieHHe TUTHEHUYECKUX TMpaBWUiI U HOPM, COAJaHCHUPOBAHHBIA DPEXUM 3aHATHH U OTAbIXA,
perynspHas pusudeckass akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOcTBeHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MOHUMAaHHE IEHHOCTU TPaBUJ HHIUBUIYATbHOTO W KOJUJIEKTUBHOTO O€30MacHOr0 TMOBEACHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCJIEICTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS allKOTOJIsl, HAPKOTHKOB,
KypeHHUs);

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0It00ue;



TOTOBHOCTh K AaKTHBHOHM JI€ATEIBHOCTH TEXHOJIOTHUYECKOH W COIMAJbHOM HAaIpaBJICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATD, IJIAHUPOBATH M CAMOCTOSATENBHO BBIMOIHATH TAKYIO IEATEILHOCTD;

MHTEpEC K pas3auyHbiM cdepam npodeccHoHATbHONW —JEATeNbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBIN BEIOOp Oymymie mpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKH L1e71eco00pa3HOe OTHOLIEHUE K IPUPOJIE KaK UCTOYHMKY KU3HU Ha 3eMJie, OCHOBE €€
CYIIECTBOBAHHS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKOHN KYIbTYpBI: IPHOOPETEHHUE OTBITA IJIAHUPOBAHUS TIOCTYIIKOB U
OIIEHKH MX BO3MOYKHBIX TOCIEICTBHI ISl OKPY)KAFOIIEH CpeJibl;

0CO3HAHHE TJI00AITFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIIEM U ITyTeH MX pEIICHHUS;

CTIOCOOHOCTh HCIIOJIB30BaTh NMPHOOpETaeMble NMPH HM3YYEHUH OWOJIOTUHM 3HAHWUS W YMEHHS TIPU
pemeHnn mpoosieM, CBSI3aHHBIX C PAIlMOHAIBHBIM TPUPOIONOIH30BaHNEM (COOTIOACHUE TPABUI
MIOBEJICHHSI B TPHPO/IC, HANIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B DKOCHUCTEMaX, OXpaHy BHJIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HENPUSITHE ACHCTBUI, MPUHOCAIINX BpPEJ OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MIPOTHO3UPOBATh HEOJIATOTPUATHBIE 3KOJIOTHYECKHE TMOCIECICTBUS MPEANPUHUMACMBIX ICUCTBUN H
MPe0TBpAIIATh UX;

HAJIMYHE Pa3BUTOTO 3KOJOTHYECKOTO MBIIIJICHHS, SKOJIOTUIECKON KYJIBTYPBI, OMBITA JESITEIHHOCTH
OKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B  IO3HABATEIBHOM,
KOMMYHHMKATUBHOM M COI[MAILHOM MPAKTUKE, TOTOBHOCTH K YJaCTHIO B MPAKTHUECKON NEeSITEIbHOCTH
9KOJIOTMYECKOM HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOUIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha AMANIOre KYJIbTYp, CIHOCOOCTBYIOLIETO OCO3HAHHUIO
CBOEr0 MecTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBOI M YUTATEIbCKON KYJIbTYPhl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY
JIOJIbMU U TIO3HAHUS MUPA;

MOHUMaHue cHenuuKku OHOJIOTUM Kak Haykd, Oco3HaHUs €€ ponu B (GOPMHUPOBAHUU
palMOHAIBbHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpyXaroliem
MHpE KakK 0 €IMHCTBE MPHUPO/IbI, YEIOBEKa U 00I11eCTBa, B TO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEN U
pelIeHny mpodieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OMOJIOTUU JIi COBPEMEHHOM IMBIIM3AIMU: 00ECIIeYeHHs] HOBOTO
YPOBHSL Pa3BUTHUS MEAUILIUHBI, CO3/IaHHE TEPCHEKTHUBHBIX OHMOTEXHOJOTUH, CHOCOOHBIX peIlaTh
pecypcHble MpoOJeMBbl pPa3BUTHS 4YEIOBEUECTBA, IOWCKAa TMyTed BBIXOJA U3 IIOOATBHBIX
9KOJIOTHYECKUX MpobiaeM Hu obOecriedeHus mepexoia K yCTOWYMBOMY Pa3BUTUIO, PAIlOHATHLHOMY
UCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOTy4YE€HUHN OMOJIOTMUECKUX 3HAHUH B LIEJISIX MOBBIIEHHUS 001N KyIbTYpBhI,
€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIMOHAJIBHOM TI'PaMOTHOCTH
oOyyaromuxcs, GopMUpPyeMO TPH U3y4EeHUH OMOJIOTHH;

MOHMMaHHUE CYIMIHOCTH METOJOB MO3HAHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH
UCIOJb30BaTh MOJy4aeMble 3HaHUS Ul aHANIW3a U OOBSCHEHHUs SIBICHUN OKpPYXKAIOIIEro MHUpa U
MIPOUCXOIAIINX B HEM H3MEHEHHH, yMEHUE J1eJaTh 000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAay4YHBIX
(aKTOB U UMEIOLIUXCS TAaHHBIX C IIEIbI0 TOTYUYEHHS T0CTOBEPHBIX BBHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEIBHO MCIHOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA JUIS pElIeHus mpolieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE IICHHOCTM HAay4YHOW JEATEIbHOCTH, TIOTOBHOCTH OCYILUECTBJIATH IIPOCKTHYIO U
HCCIIEA0BATENbCKYIO ACATEIIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUH M0 OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yibTaThl OCBOECHUSI y4eOHOro npeaMera «buosiorus» BKIIOYAIOT: 3HAUYUMBbIE
s (QOPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOMIMXCS MEXAUCUUIIMHAPHBIE (MEXIPEIMETHBIE)
oOLIeHayYHbIE TTOHITHSI, OTPaXAIOIINE IEIOCTHOCTh HAYYHON KapTHUHBI MUpa U CHelU(UKY METOI0B
MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HHEprus, SBJICHHUE, MPOLECC,
CUCTeMa, HAay4yHbIM (akT, MPUHLMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEOBaHHE,
HaOMO/IeHNe, W3MEpEHUe, OHKCHEPUMEHT M JIpyr'uX), YyHHUBEpCalbHble YdeOHbIE JAEHCTBUS
(mo3HaBaTeNnbHble, KOMMYHHKAaTHUBHBIE, pETyISTHUBHbIE), obOecrneunBatoue (HopMHUpoBaHHE
(YHKIIMOHATBPHOM TPAaMOTHOCTH M COLIMAJIBHOW KOMIIETEHIMM OOy4arolmuxcs, CIOCOOHOCTb
oOyyaronuxcs HCIOJIb30BaTh OCBOECHHBIE MEXIUCUUIIMHAPHBIE, MUPOBO33pEHUYECKHE 3HAHUS U
YHHUBEpCaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MertanpeaMeTHble pe3ylbTaThl OCBOEHUS MPOTpaMMBbl CPEAHETO 00IIero o0pa3oBaHUS JOJKHBI
OTpaxarb:

OnJaieHHe YHUBEPCAJIBHBIMH Y4eOHBIMH NO3HABATEIbHBIMH /1CHCTBHAMM:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOATENIBHO (POPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEHUM 3HAHUH MNpPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHAlW3a, CUHTE3a,
CpaBHEHUs, Kiaccuukaiuu, 0000IeHNs), paCKPbIBATh CMBICIT OMOJIOTUYECKUX MOHATHH (BBIICISTH
UX XapaKTepHble IPU3HAKU, YCTAaHABIUBATh CBS3U C JPYTUMHU MMOHATUAMN);

OINpeNeNATh LeNn AEATEIbHOCTH, 3a/laBasi apaMeTpbl U KPUTEPUHU UX JOCTHIKEHHSI, COOTHOCHUTH
pe3ybTaThl JESITEIBHOCTH C IOCTaBJICHHBIMU LIEIAMU;

UCIOJb30BATh ONOJIOTHYECKUE TIOHATHS /151 00bsICHEHHs (PAKTOB U SABJICHUN )KUBOM IPUPOIBI;

CTPOMUTH JIOTMYECKHE pacCyXAeHUs (MHIYKTUBHBbIC, AEJYKTUBHBbIC, IO AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M IPOTHBOPEUUS B PACCMATPUBAECMBIX SIBJICHUSX, (OPMyIMpOBaTh BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CpEJACTBA JUI IPEJICTABJICHUS CYIIECTBEHHBIX CBs3ed U
OTHOLIEHUH B M3y4aeMbIX OHMOJOrMUECKHMX OOBEKTaX, a TakXKe MPOTHBOPEYHUH pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHbIX HHPOPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIaH peELIeHUs NpoOJeMbl ¢ y4ETOM aHajaM3a HMMEIOIIMXCS MaTepUaIbHBIX U
HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB ILIEJISIM, OLIEHUBAThH
PHUCKHU NOCIEACTBUN IEATENBHOCTH;

KOODAMHUPOBaTb W  BBINOJHATH pabOTy B  YCIOBHUAX  pEabHOrO, BHUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPH PEIICHUH )KM3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbLCKHE IeHCTBHS:



BIIQJICTh HABBIKAMHM y4eOHO-UCCIIEIOBATEILCKOM U TMPOCKTHOW JCSITENbHOCTH, HAaBBIKAMU
pasperienuss npobieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY IIOHMCKY METOJIOB
pEIICHHS MPAKTUIECKHX 3371249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh  Pa3lIMYHbIE BUIBl JICATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHUA, €Tr0
WHTEPIIPETAINH, MPEOOPa30BAHUI0 W TNMPUMEHEHHIO B YJYCOHBIX CHUTYyallUsX, B TOM YHCIE IPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAyYHBIA THIT MBINUICHUS, BJIAACTh HAYyYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTH U (GOPMYIHPOBATH COOCTBEHHBIC 3a7]a4l B 00Pa30BATEIILHON JEATCIILHOCTH U KU3HEHHBIX
CUTYaITUsIX;

BBISIBIISIT NTPUYHUHHO-CIICACTBCHHBIE CBS3M W aKTyaJIM3MPOBATh 3aJlady, BBIJIBUTATh THUIOTE3Y €€
pEIICHHs, HAXOIUTh apTyMEHTHI JJIs JTOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh IMapaMeTphl U
KPUTEPHUH PEIICHUS;

aHAJIM3WPOBAThH TOJYYCHHBIC B XOJI€ PENICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKH OICHUBATh HX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  IIEJICHANIPABIICHHBIN TOWCK TIEpeHOca CpPeIACTB W CIOCOOOB  NIEHCTBHA B
poheCcCHOHANBHYIO CPENY;

YMETh MIEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO M MIPAKTHICCKYIO 00JIACTH KU3HEICATETbHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC WJCH, NPEIIaraTb OPUTHHAIBHBIC TIOJXOJbI M PEIICHUS, CTABUTH MPOOIEMBI U
3aJa4uu, TOTYCKAIOIINE ATbTePHATHBHBIC PEIICHHSI.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3JIUYHBIX MCTOYHHMKAX MHPOpMAHH (TEKCTE y4eOHOTO MOocoOus, HAy4IHO-
MOTYJISIPHON JINTepaType, OWOJIOTMYECKUX CJIOBapsiX M CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax
JaHHBIX, B VIHTEpHETE), aHAIM3UPOBaTh WHPOPMALIUIO Pa3IMYHBIX BUIOB U (HOpM MpencTaBieHUs,
KPUTHYECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(bopMyITHPOBATh 3aMPOCHl ¥ MPUMEHSATH PA3JIMYHBIC METOJIbI TIPU MOUCKE U 0TOOpE OHOJIOTUYECKOM
nHpOpMAaIMK, HEOOXOIMMOH IS BBITIOJTHEHUS YIeOHbBIX 33/1a4;

npuoOpeTaTh  OMBIT  KCIOJIL30BaHHS ~ WH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIbHYIO (DOpMy IMpencTaBlieHUS OMOJIOTHYECKON HH(pOpMaIUu
(cxembl, rpaduKy, TUarpaMMbl, TAOIUIBI, PUCYHKHU U APYTO€);

WCIIOJIb30BaTh HAYUHBIN SI3bIK B KAYECTBE CPEICTBA MpH paboTe ¢ OMOJIOTHYECKOW WH(pOpMAIIHEH:
NPUMEHATh XUMHUYECKUE, (HU3NUCCKUE W MaTeMaTHYeCKHE 3HAKH M CHMBOJIBI, (OPMYJIBI,
a00OpeBuaTypy, HOMCHKIATYpy, HCIOJb30BaTh M NPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIMUYECKUEC
CpeICTBa HArJISAHOCTH;

BIIQJIETh HABBIKAMU PACIO3HABaHHUS M 3alIUThl MHQOpMAIMK, WH(POPMAIMOHHONW O0€30MacHOCTH
JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6enue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BceX cdepax >KM3HHM, aKTMBHO y4acTBOBATh B JMAJIOTE HIIU
JMCKYCCUU TIO CYIIIECTBY 00CYKIaeMO# TeMbl (yMEHHE 3aJ1aBaTh BOMPOCHI, BHICKA3bIBATH CYXKICHUS



OTHOCHUTEJILHO BBINIOJHEHUS IpenaraéMoil 3ajaud, YYUThIBaTh HMHTEPECHl U COTJIACOBAHHOCTH
MO3ULMHI IPYIUX YYACTHUKOB JAMAJIOra WIM AUCKYCCUN);

pacrio3HaBaTh HeBepOajbHBIE CpEICTBa OOIICHUS, MOHWMATh 3HAYEHHUE COLMAIBHBIX 3HAKOB,
MPEINOChUIOK BO3HMUKHOBEHUS KOH(IMKTHBIX CUTYallMid, YMEThb CMr4arb KOH(IUKTHI M BECTU
IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMHU croco0amMu OOIIEHHS W B3aUMOJECWMCTBMS, MOHMMAaTb HaMEPEHUs IPYTUX
JIO/ICH, TPOSIBIATH YBAXHUTEIHHOE OTHONIEHHE K COOECeHMKY M B KOPPEKTHOH (opme
(bopMyTHpOBaTh CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITEIbHOCTh:

MIOHUMAaTh U UCHOJb30BaTh MPEUMYLIECTBA KOMAHAHON U MHIUBUAYAIbHON pabOTHI MPU pEUICHUH
Oouonoruuyeckoi mpoOseMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPHUMEHEHHUS TPYNIOBBIX (opM
B3aUMO/ICHCTBUS NPU pelIeHUH yueOHOM 3a/1auu;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH € Y4€TOM OOLIMX HUHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO 4jieHa KOJUIEKTHBA;

MIPUHUMATD 11eJI1 COBMECTHOMN JIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATDH JEUCTBUS 110 €€
JOCTH>KEHHMIO: COCTaBIIATh IUIAH JIEMCTBHM, pacHpenessiTb pOdM C y4ETOM MHEHHMH YYaCTHHKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOEro BKJIaJa W KaXJOTO y4YaCTHHKA KOMaHJAbl B OOIIMH pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb  HOBBIE IIPOCKTBI, OLEHWBAaTh MJAEU C MO3ULUH HOBU3HBI, OPHUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE IOBEACHHE B Pa3JIMYHBIX CUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaXKEHUE, ObITh MHULIUATHUBHBIM.

OsByajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMM:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOTMUYECKUE 3HAHUS Ul BBIABICHUS NPOOJIEM M UX pEIICHUs B )KM3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMPAaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHMH LIEJeBble U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M IIOCTYNKax IO OTHOIICHUIO K JKUBOM IPUPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKPYKAOILINX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATEIbHYIO JAEATEIIHOCTD, BBIABIATH MPOOJIEMBI, CTABUTh U
(bopMynupoBaTh COOCTBEHHBIE 3aJ]aul B 00pa30BaTeIbHON IeATEIbHOCTH U )KU3HEHHBIX CUTYalMSX;

CaMOCTOSITEJIBHO COCTaBJIATh IUJIaH pEUIeHHs NpoOieMbl ¢ Y4ETOM HMEIOLIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclMpsATh paMK1 y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKOM SpYIUIMU B pa3HbIX 00NACTAX 3HAHUH,
MIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIENISAM;



BIIQJICTh HAaBBIKAMHU I[IO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHIA U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yIhTATOB U OCHOBAHUH, UCTIOIB30BATh MPUEMBI PeQIICKCHH IS
OIIEHKH CUTYaIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELICHUS IO UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

3) npuHATHE Ce0s M IPYrUX:

MPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.

NPEAMETHBIE PE3YJIbTATHBI

[IpenmeTrHble pe3ynbTarthl ocBoeHMsl mnporpammbl COO mno Ouosorun Ha 0a30BOM ypOBHE
BKITIOYAIOT crieruduuecKkue s ydeOHoro mpeamera «BHONOTHs» HaydHbIE 3HAHUS, YMEHHS H
CHOCOObI IEHCTBUI MO OCBOEHUIO, MHTEPIIPETALIMKA U TPE0OPa30BaHUIO 3HAHUH, BUABI JESTEIbHOCTU
IO TIOJTyYSHHUIO HOBOTO 3HAHUS M TPHUMEHEHHIO 3HAHUH B Pa3IMUHBIX YUEOHBIX CHTYAIHsAX, a TAKKE B
peabHBIX JKU3HEHHBIX CUTYAIHSX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme npenMeTHbIE pe3yabTaThl
MIPEJICTABIICHBI TI0 TO/IaM 00yJeHUSI.

[IpenmetHbie pe3ynbTaThl OCBOEHHS ydeOHOTO Tpeamera «buomorus» ¢ 10 knacce IOIKHBI
OTpakaTh:

c(OpMUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTUU B CHCTEME Hay4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHbI MHpa M HAy4yHOTO
MHPOBO33PEHHUS, O BKIJIAJ€ POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATIBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEPKaHNE OMOJOTHUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KJIETKA, OPTaHU3M,
MeTabom3M (0OOMEH BEIIEeCTB U NMPEBPAICHUE SHEPTHH), TOMEOCTa3 (CaMOperysius), ypOBHEBas
OpraHM3aiusi JKMBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PENpOIyKIHs), HACIEACTBEHHOCTD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

yYMEHHE H3JIaraTb OMOJIOTUYECKHE TeOpUH (KJIETOYHAsi, XpOMOCOMHAs, MyTallMOHHA, [IEHTpaIbHAs
JI0OTMa MOJICKYJIsipHO# Omosioruwn), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBuiioa) u yuenus (o
LIEHTPaxX MHOrooOpaszus U MPOUCXOXKACHUS KylIbTypHbIX pactenuid H. M. BaBuiosa), onpenenstsb
TPaHULBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJOTHH: HAONIOJCHHWE U OINHCAHUE JKUBBIX
CUCTEM, TPOIIECCOB M SIBJICHHI, OpraHu3alus W MPOBEJICHHE OHOJIOrHMYECKOTO SKCIIEPUMEHTA,
BBIJIBU)KCHUE TUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIY UCCIIeyeMbIMU BeJIMUYUHAMU, O0BSICHEHUE
MOJIyUYE€HHBIX PE3YNIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOPUN U 3aKOHOB, YMEHUE JIENIaTh
BBIBO/Ibl HA OCHOBAHHHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIEJATh CYIIECTBEHHbIE MPHU3HAKM BHUPYCOB, KJIETOK MPOKApUOT M IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEILECTB U
IIPEeBpAIllEHUs] SHEPrMM B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOTO U 3HEPreTMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHUS, DPA3MHOXKEHUS, HHIUBHIYaTbHOTO pPa3BUTHS
OopraHu3Ma (OHTOI'€HE3);

yYMEHHUE NMPUMEHATh MOJyuYeHHbIE 3HAHUS IS 0OBSICHEHUs OMOJIOTHYECKUX MPOLIECCOB U SIBJICHUH,
JUIL  TPUHATHS TPaKTHMUECKUX pPEUIeHMH B TIOBCEAHEBHOM JKM3HH C LeNbl0 oOecreueHus



0€30IMaCHOCTH CBOETO 370POBBS M 30POBBSI OKPYXKAIOIIUX JIFOAEH, COONIIOJICHUS HOPM T'PaMOTHOTO
MOBEJICHUS B OKPYKAIOMIEH NPUPOTHONW Cpele, MOHUMAaHWE HEOOXOJUMOCTH HWCIIOIh30BAHHUS
JNOCTHKEHUI COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTHH JUTSl PAIMOHATBHOTO MPUPOI0TIONB30BaAHUS;

YMEHHE pelIaTh 3JEMEHTAPHBIC T'€HETHYECKHE 3a/la4d Ha MOHO- W JUTHOPUIHOE CKpEIIUBaHUE,
CIICTUICHHOE HACJIeZIOBAHUE, COCTABIISATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHHS JIJISl TIPEIICKA3AHUS
HACJICIOBAaHUS TIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIONHATEL JTAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COONMI0AATh MpaBmia Mpu padboTe ¢
y4eOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKU OIICHUBATH W UHTEPIPETUPOBATH MHPOPMAITIIO OMOJIOTHIECKOTO COICPIKAHMUS,
BKJIFOUAIONIYIO TICCBJIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpelacTBa MacCOBOM
nH(OPMALNN, HAYTHO-TTOMYJISIPHBIC MAaTePUAIIbI), STHUECKHAE aCTIEKThI COBPEMEHHBIX HCCIICIOBAHUI
B OMOJIOTHH, MEAUIIHHE, OMOTEXHOJIOTUH;

yMEHHE C03/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHOJIOTHUECKYIO
WHQOPMALIMI0O W3 HECKOJIBKHX WCTOYHUKOB, TPaMOTHO WCIIOJIb30BaTh MOHSITUWHBIA —ammapat
OHOJIOTUH.

[IpenMeTHBIE pe3yabTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 11 Kiacce NOJKHBI
OTpaXkath:

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE M POJI OMOJIOTUN B CHCTEME HaydYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAy4HOTO
MHPOBO33PEHHUS, O BKIJIAJIe POCCHUICKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKphIBaTh COJEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: BUJA, MOMYJISIIHS,
reHo(OH/I, IBOJIONHUS, IBWXKYIIAE CUIBI ((PaKTOpPbI) IBOJIOIHH, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, SKOJIOTHYecKue (aKTOphl, IKOCUCTEMA, MPOIYIEHTb, KOHCYMEHTHI, PEIYLIEHTHI,
LTI MMATAHMSI, SKOJIOTUUECKas MUpaMKIa, OMOreoreHo3, onocdepa;

yMEHHE Hu3Jlaratb Ouosornyeckue teopur (dBosmounnoHHas teopus Y. JlapBuHa, cHHTeTHUYECKas
TEOPHUsI IBOJIOIUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxoactsa K. M. bapa, uepenoBanus
IJIaBHBIX HampaBieHud u myreid sBomonuu A. H. CesepuoBa, yuenus o Ouochepe B. U.
Bepnazckoro), onpeaensiTh TpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIaJIETh METOJaMU HAY4YHOTO IMO3HAaHUS B OMOJIOTHMU: HAOIIOJEHHE M OIMMCAHHE >KUBBIX
CUCTEM, MPOIECCOB M SBJICHHI, OpraHuM3alus M MPOBEICHHE OHOJIOIMYECKOTr0 SKCIIEPUMEHTA,
BBIJIBH)KCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXIY UCCIIEyeMbIMU BeJIMUYUHAMU, OOBSICHEHHE
MIOJIyYE€HHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSTHIA, TEOPUN M 3aKOHOB, YMEHUE JIETaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACATh CYIIECTBEHHBbIE TMPU3HAKH CTPOCHHS OHOJOTMYECKUX OOBEKTOB: BHUOB,
MOMYJISIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOr€O1I€HO30B U IKOCHUCTEM, 0COOCHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BHA000pa3oBaHMUS,
MPUCTIOCOOIEHHOCTH OpPraHU3MOB, ACUCTBUS IKOJIOTUYECKUX (PAKTOPOB HAa OPraHU3MBI, MepeHoca
BEIIECTB M IMOTOKA SHEPTHUH B JKOCHUCTEMAaX, AHTPOMOTCHHBIX M3MEHEHUH B JKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKUX IIUKIIOB B Onocdepe;

yMEHHE MPUMEHSTH MOJyYeHHbIE 3HAHUS ISl OObACHEHUSI OMOJOTHYECKHUX MPOIECCOB U SBJICHU,
JUIA TPUHATHS TPAKTHUECKUX PEHICHHWH B TIOBCEIHEBHON JKM3HM C IIeNbI0 0O0ECIeUeHHs
0€30MacHOCTH CBOETO 370POBbS U 3J0POBbSI OKPYKAIOUIUX IFOJIEH, COONIIOIEHUS HOPM T'PaMOTHOTO



IIOBEICHHUS B OKpYKaOLIEH NpPUPOJHONW Cpele, MOHMMaHME HEOOXOJUMOCTU MCIOJIb30BaHMs
JTOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl PAllMOHAIEHOTO MIPUPOIONOIb30BAHNUS;

YMEHHE peuaTh AIEMEHTapHbIE OMOJIOIMYECKUE 3a/1auM, COCTaBIATh CXEMbI IIEPEHOCA BEILIECTB U
SHEPTrUM B SKOCUCTEMAaX (LIeTH MUTAHUS);

YMEHHE BBITIONHSTH JIAOOPATOPHBIE M MPAaKTHYECKUEe paboThl, COONM0IaTh MpaBMia Mpu padoTe ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HHTEPIIPETUPOBATh HHAOOPMAIHIO OHOJIOTHYECKOTO COJIEPKAHHMS,
BKJIIOYAIOLIYIO IICEBJOHAy4YHbIE€ 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeAcTBa MacCOBOM
nHpOpMAINY, HAYYHO-TIOMYJSIPHbIE MaTepUalbl), PAaCCMAaTPUBATh TJIOOAIBHBIC HKOJOTHUECKHUE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE C03/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as OHOJIOTHUECKYIO
WHPOpPMAIMI0O W3 HECKOIBKMX HWCTOYHHKOB, TPAMOTHO WCIOJb30BAaTh TOHITUHHBINA ammapar
OuoI0TNu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHnoBanme KoamnyecrBo yacoB DJIeKTPOHHBbIE
n/ pasaesioB U TeM Bcer Kontposibu IpakTnueck | (uupposkie)
I NpOrpaMmbl 0 ple padoThI ue padoThl o0pa3oBaTeJibHbIE
pecypcbl
EHOMOM IS KA bu6mmorexa [{OK
1 wayka 2 0.5 https://m.edsoo.ru/7f4
1c292
KuBrle cuCTEeMBI 1 butmmorexa [HOK
2 T —— 1 https://m.edsoo.ru/7f4
1c292
XUMUYECKUH bubmmoreka [{OK
3 COCTaB M CTPOCHHE 8 1 https://m.edsoo.ru/7f4
KJIETKH 1c292
KuznenesteabHOC bubmmorexa LOK
4 b KT 6 https://m.edsoo.ru/7f4
1c292
PasmHoOxeHuE B BuGmorexa LIOK
5 AHIHBHIYATLHOS 5 1 https://m.edsoo.ru/7f4
pazBuTHE 16292
OpraHU3MOB
Hacnencrsennoct bu6moreka [IOK
6 b U H3MEHYHBOCTH 8 1.5 https://m.edsoo.ru/7f4
OpraHu3MOB 1c292
Cenexias bu6mmoreka [JOK
7 OPTAETHIMOR 3 https://m.edsoo.ru/7f4
OcHOBBI
1c292
OMOTEXHOJIOTUU
bubnuoreka [JOK
8 PesepBHOE BpeMms 1 https://m.edsoo.ru/7f4
1c292
OBIIIEE KOJIMYECTBO 34 0 4
YACOB I1O ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Ne Haumenosanue | KosmvecrBo yacos DJIeKTPOHHBbIE
n/ PasesIoB U TeM B Kontpoann IpakTnyeckn | (UHppoBbIE)
I NpOrpaMmbl cero ple padoThI € padoTsl o0pa3oBaTeJibHbIE
pecypcbl
1 DBOIOIMOHHAS 9 1 bu6mmoreka [{OK
Oouosorus https://m.edsoo.ru/7f41cc74
Bo3nukHOBeHHE Bu6 OK
2 Y pa3BUTHE 9 0.5 nommoreka L{
https://m.edsoo.ru/7f41cc74
YKU3HU Ha 3emJie
Opraau3msl u
3 OKDYIKAIONIAS 5 1 bubmmoreka [{OK
by https://m.edsoo.ru/7f41cc74
cpena
CoobmecTBa
bu6moreka [IOK
4 9KOJIOTHYECKHE 9
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHoe 5 bubnuoreka [JOK
BpeMmsi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I1IO 34 0 25
ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /IToxn pen.
[Taceunuka B.B., AknnonepHoe oouiectBo «M3narensctBo «lIpocBenienne»

* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Tlox
pen. Ilaceunuka B.B., Akinonepnoe obmiectBo «M3natenbctBo «IIpocsemnieHuey

METOANYECKHUE MATEPHAJIBI AJIS1 YUUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



