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[Ipu paspaboTke mporpaMmbl IO OHOJOTUH TEOPETHYECCKYI0 OCHOBY IS
omnpeneneHusl TMOAXOJ0B K (OPMUPOBAHUIO COJAEpKaHHMS Y4eOHOro mpeaMera
«buosiorus»  cocTaBWIM: KOHIENTyalbHblie TnonoxkeHuas DdIoC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIed, CoiepKaHusl, pe3yJIbTaTOB 00y4eHUs! U TpeOOBaHUIA
K YPOBHIO MOJATOTOBKHU BBITYCKHHKOB, MOJIOKEHUS 00 OOMIMX LENIX U IMPHUHIMUMNAX,
XapaKTEepU3YyIOMIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl  CpEIHEro  OOIIero
obpazoBanusi B Poccuiickoit depeparuu, a TakKe IMOJOXKEHUS O CHelnuduke
Ouonorud, e€ 3HAYEHWHM B T[IO3HAHMM SKUBOM TIPUPOABI U OOecHeueHUuu
CYIIIECTBOBAHMS UeJoBeueckoro oOmiectBa. CoOrjacHO Ha3BaHHBIM TMOJIOKEHUSM,
OTpeIeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma 1o O6uosioruu NaéT MpecTaBiICHUE O EeNsx, 00 oluiel crpareruu
0Oy4eHHMs], BOCIIMTAHUS U Pa3BUTHs, OOyHarOUIUXCs CPEACTBAMHU yU€OHOTO MpeaMETa
«buonorus», onpeaenseT o0s13aTeIbHOE MPEIMETHOE COJIepKaHue, €ro CTPYKTYpY,
pacrpeniesieHde 1o pasliellaM U TeMaM, PEKOMEHIYEMYIO0 IOCJIeI0BaTeIbHOCTh
U3Y4YCHHUS] y4eOHOTO MaTephayia ¢ Y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3E€H, JIOTMKHM OO0pa3oBaTEIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEU
00yJarommxcs.

B mporpamme mo 6MOJIOTUM Tak)Ke YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEAMETHBIM U TPEAMETHBIM pe3ylbTaTaM OOy4YeHUs B
(GbopMUPOBAHUHU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBLHON JEATEILHOCTH/y4eOHBIX
NnercTBUM, 00yJaromuXcs MO0 OCBOCHUIO COACPKaHUSI OMOJIOTHYECKOT0 00pa3oBaHusl.

B nporpamme mo 6umonioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4Y€HMHM OWOJOruMM, Onarojgapss 4eMmy B HeW
MPOCMATPUBACTCS  HANPABJICHHOCTh HA  pa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopMUPOBAHHEM €CTECTBEHHO-HAYYHOI'0 MHPOBO33PEHHUSI, IICHHOCTHBIX OpPUEHTAIIUM
JIUYHOCTH, IKOJOTUUECKOTO MBIIUICHUS, TPEACTABICHUM O 3JI0POBOM 00pa3e *KU3HU
1 OepeXHBIM OTHOIIEHHWEM K OKpYyXKaromieil nmpupoaHoit cpene. [lorTomy Hapsny c
M3ydeHueM OOIEeOMOIOTUYECKNX TEOpUid, a TakKe 3HAHUM O CTPOCHUU IKUBBIX
CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B
mporpamMme 1o OHMOJIOTHH YJEJIC€HO BHUMAaHUE MCTOJIb30BAHUIO TTOJIYICHHBIX 3HAHUN
B IIOBCEIHEBHOW JKM3HM [JIi PEIICHUS MPUKIAIHBIX 3a]a4y, B TOM YHCIIE:
PO MIAKTAKA HACIIEJICTBEHHBIX 3a00JIEBaHUI YEJIOBEKa, MEIUKO-TEHETHUYECKOTO
KOHCYJIbTHPOBaHUS, OOOCHOBAaHUS DSKOJOTUYECKH I1€JIeCOO0Pa3HOT0 TOBEJACHUS B
OKpPY’KArOIIEW MPUPOJHOM CpEle, aHAIM3a BIIUSHUS XO3AMCTBEHHOM NEATEIBHOCTH
YeJoBeKa Ha COCTOSIHUE TPHUPOJHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. Y CHUJICHUE
BHUMaHUsA K TPUKIAJHOM HAIMpPaBICHHOCTH Yy4eOHOro mnpenMera «buomorus
IIPOJIMKTOBAHO HEOOXOIUMOCTBIO OOECIEUeHUs] YCJIOBUHM ISl PEIICHUsT OJHON U3
aKTyalbHBIX  3a7a4  IIKOJBHOTO  OHOJOTMYECKOro  oOpa3oBaHus, KOTopas
npennonaraer (GOPMUPOBAHUE y OOYYAIOIMIUXCS CHOCOOHOCTH aJanTUPOBATHCA K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIEIOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOuiero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona obGecneunBaeT (popmMupoBaHHE y OOYYAIONMUXCS TMPEACTABICHUN O HAyYHOU
KapTHHE MWHpa, pacmupseT u o0000maeT 3HaHUS O JKUBOW mpHpone, ¢



OTJIIMYUTENBHBIX TPHU3HAKAX — YPOBHEBOW OPTraHMU3AIlMU W JBOJIOIUH, CO3MaET
YCIIOBHS JIJIS: TIO3HAHMSI 3aKOHOB KUBOW MPUPOABI, POPMUPOBaHUS QyHKITMOHATEHON
IPaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0€30macHOro o0pasza »U3HHU, SKOJIOTHUECKOTO
MBIIUICHHS, IIEHHOCTHOTO OTHOIIEHUS K )KMBOW MIPHUPOJIC U YETIOBEKY.

bonpimoe 3HaueHNe OMOJIOTHS WMEET TakKe ISl PEIICHUS BOCIUTATEIBHBIX H
Pa3BHUBAIOIINX 33]1a4 CpeHEero o0miero oopa3oBaHus, CONUATN3AIUN 00yIarOIINXCSl.
Nzydenue ouonorun o0ecrnieunBaeT yCIIOBUS TUTS dbopMupoBaHUs
WHTEJUICKTYalIbHBIX, ~KOMMYHHKAITMOHHBIX W  WH(QOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPHI, CIIOCOOCTBYET HWHTETpAIlMM OHOJIOTHYECKUX 3HAHWHN C
MPEACTABICHUSIMU U3 JAPYTHX YIeOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMHUH U
reorpaduu. Ha3BanHBIE TONOXKEHHS O TNpEIHA3HAYCHWH YYEOHOTO TIpPeaMeTa
«buonorus» COCTaBWIM OCHOBY JUIsl ONPEICICHUS IOAXOAOB K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COJICPKAHUS, TIPEICTABIICHHOTO B IIPOrpaMMe TI0 OMOJIOTHH.

Ot6op comepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM YypOBHE
OCYHIECTBJIEH C TMO3UIMI KYyJIbTYpOCOOOpa3HOrO IMOAXOAa, B COOTBETCTBUH C
KOTOPBIM OOy4Yaroniyecs: JOJKHBI OCBOMTH 3HAHUS W yMEHHS, 3HAYUMBbIC IS
dbopmupoBaHus OOIIEH KYJIbTYphI, OMPEEISIONINEe aIeKBATHOE MTOBEJCHUE YEIOBEKa
B OKpYyXalolleid NpUPOJIHON cpejie, BOCTPeOOBAHHBIE B IOBCEIHEBHOW >KU3HU U
npakTudeckoi aestenbHOCTH. Oco0oe MECTO B ATOM CHUCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTBl  COJEpXKaHUS, KOTOpPhIE CIY>KaT OCHOBOM i (HOpPMHUPOBAHUS
MIPEACTABJIICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUPA M IICHHOCTHBIX
OpUCHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIONIMX TyMaHHW3allMd  OWOJOTHYECKOTO
o0pa3oBaHus.

CTpyKTypupoBaHHE COJECpXKaHUS Yy4eOHOro MaTrepuaga B Tporpamme IIo
OMOJIOTUM  OCYIIECTBIIEHO C YYETOM TMPUOPHUTETHOTO 3HAYCHHMS 3HAHWUH 00
OTJIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOW OpTraHM3aIllid U
ABOJIIOIMU. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpenmera «buonorus»
BBIJICJICHBI CIEAYIONINE CoJepKaTelibHble TUHuU: «buonorus xak Hayka. Metojb
Hay4yHOro mo3HaHus», «Kierka kak Owmosormueckas cuctemay, «OpraHusM Kak
Oouonornueckast cucrema», «CucreMa W MHOTOOOpasue OPraHUYECKOTO MHUPay,
«OBOJIOIUSA KUBOW MPUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTHY.

Ilens wu3ydenus yueOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJIcHHEe  OOydYalOIMMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(YHKIIMOHATLHOM
OpTaHU3aIMH )KMBBIX CHCTEM PAa3HOTO paHTa M MPUOOPETEHUE YMEHUH HCITOIh30BaTh
9TH 3HAHUS JJI1 TPAMOTHBIX JICHCTBHA B OTHOIICHUU OOBEKTOB JKMBOW MPHPOABI U
PEIICHUS Pa3TMYHbIX KU3HCHHBIX TPOOJICM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomnorwms» Ha 6a3zoBoM
ypOBHE 00ECTIEUNBACTCS PEIICHUEM CIEAYIONTNX 3a/1a4:

OCBOGHHE OOYYalONIMMHCS CHUCTEMbl 3HAHMA O OHOJOTHYECKHX TEOPHSX,
VYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBujaX, CIYXaIluX OCHOBOU
st GOPMUPOBAHMS TIPEACTABICHUA O ECTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METOJaX HAyYHOTO TO3HAHUS, CTPOCHUH, MHOTOOOpPa3MH W OCOOEHHOCTSX KUBBIX



CHUCTEM PA3HOTO YPOBHS OPTaHM3AIMH, BBIJAIOIMINXCS OTKPBITHSIX M COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMmupoBaHue y O0OyYalOUMXCS TMO3HABATENbHBIX, HMHTEIUICKTyaIbHBIX U
TBOPUECKUX CIOCOOHOCTEM B TMpoIlecCe aHaldu3a JIaHHbIX O MYTAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH W TMOAXOJOB K H3YUYEHHUIO JKHUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydalomuxcs oO0mel KyabTypbl, (QYHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH M OIICHWBATH SBICHUSI OKPYXKAIOIIETO
MHpa JKUBOW MPUPOBI HA OCHOBAHWM 3HAHWK U OTBITA, MOJYUYECHHBIX TIPH M3yUECHUN
OMOJIOTHH;

dbopmupoBaHre y oOOydYaromMXCs YMEHUN WUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHWA B TIPAKTUYCCKON JEATEIHHOCTH 4YEJIOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA,

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM >KHUBOM
IPUPOABI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEW, COOJIOEHUS ITHYECKUX
HOPM TP NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEI0BAHUM;

OCO3HaHWE IICHHOCTU OHWOJIOTMUECKUX 3HAHWUW IS TIOBBIIMICHHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUM W YMEHHUM B MOBCEJHEBHOM >KU3HU IS
OLICHKHU MOCJICICTBUM CBOEH JEATEIbHOCTH MO OTHOIIEHHIO K OKPYKAIOIIEH CpEIeE,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero obpaszoBanusi «buonorus», u3yuaemas Ha
0a30BOM ypOBHE, SBJSETCA OO0S3aTCIBHBIM YYCOHBIM TPEIMETOM, BXOASIINM B
COCTaB MpeaMETHOU 001acTH « ECTECTBEHHO-HAYUYHBIE TTPEAMETHI».

Jlns u3ydeHus: OMoJoTuM Ha 0a30BOM YpOBHE CpeHEro oo0Iiero oopasoBaHus
orBonutcsa 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 gac B HEneNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykaMmu, (uiocodueil, S3TUKOWU, ICTETUKOH U IPABOM.
Ponw 6uonoruu B GopMHpPOBAHWK COBPEMEHHON Hay4yHOW KapThHbI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Meroabl MMO3HAaHUS >KUBOW MpUponbl (HAONIOJEHHE, SKCIEPUMEHT, ONKCAHUE,
n3MepeHue, Kiiaccuukalus, MoJIeIMPOBaHUE, CTATUCTUYECKAst 00padOTKa JaHHBIX ).

JemoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabnuupl 1 cxeMbl: «MeToIbl TO3HAHMS )KUBOU IPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcmonb30BaHHE pAa3IUYHBIX METOAOB MPH
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cucreMbl (OMOCHMCTEMBI) Kak MpeAMET U3ydeHus: ouosnoruu. OTiauuue
YKABBIX CUCTEM OT HEOPTAHUYECKOM MTPUPOIBI.

CaoiicTBa OMOCUCTEM M MX pa3zHOOOpa3ue. YPOBHU OpraHU3AINH OMOCHUCTEM:
MOJICKYJIAPHBIN, KJIE€TOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOU,
AKOCHUCTEMHBIN (OMOTE€O0LIEHOTHYECKUI ), OMOChHEpHBIi.

JdemoHcTpanuu:

Tabmuiel 1 cxembl: « OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHHM OpraHu3alluu
KUBOU MPUPOIBD.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTaB KIIETKU. XHWMHUYECKUE DIJIEMEHTBI: MaKpPOIJIEMEHTHI,
MHUKPOAJIEMEHTHI. Bosia 1 MUHEpaibHbIE BEILIECTBA.

OyHKIIMM BOABI M MHUHEpaJbHbIX BemlecTB B kietke. [lomnepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u cTpoeHue OeaKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMbIE aMUHOKUCIOTH. AMWHOKUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYphl ~ OCIKOBOW  MOJEKyNbl (MEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA 0eIKoB. buonornyeckue GyHKIum
OeJIKOB.

depMeHTHl — OuoJiorndeckue Kataiauszatopbl. CTpoeHne GepMeHTa: aKTUBHBIN
neHTp, cyocrpatHas cneuuduuHocts. Kodepmentsl. Burtammbbl.  OTinuus
(epMEHTOB OT HEOPTaHUYECKUX KaTaTu3aTOPOB.

VYrieBoabl: MOHOCaxapuabl (TJII0K03a, pubo3a U Je30Kcupru003a), Arucaxapuibl
(caxapo3a, JaKkTo3a) U MoJucaxapuibl (Kpaxmas, TJIUKOIeH, LEeJUTI0I03a).
buonornyueckune QpyHKITMM yrIeBOI0B.



Jlumunel:  Tpurnuauepunabl,  Gocoaunuasl, crepounsl. ['uapoPuIbHO-
ruipodoOHbIe cBOMCTBA. buonornyeckue GyHkuu aunuaoB. CpaBHEHUE YTIEBOIOB,
O€JIKOB U JIMMIUJOB KaK HICTOYHUKOB SHEPTHUHU.

HyknennoBeie kucnotel: JIHK u PHK. Hykineotuaslt — MOHOMEpHI
Hyki1enHoBbIX KuciaoT. Ctpoenue u pynkuun JHK. Crpoenne u ¢ynxuuun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[utonorus — Hayka o kieTke. Kimerounas Teopuss — mpuMep B3aUMOJIECHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUU. MeTOo1bl M3yUEHUS KICTKH.

Krnetka kak nemnoctHas xwuBas cuctema. OOIIMe MPU3HAKH KJIETOK: 3aMKHYTast
HapyxHas MmemOpana, monekyinbl JIHK kak reneruueckuii anmapar, CHCTeMa CUHTE3a
Oeka.

THUnbl KIETOK: SyKapruOTHYECKast U poKapuoTuyeckasd. OCOOEHHOCTH CTPOEHUs
npokapuotuyeckod  knetku.  Kiierounas — crenka — Oakrepuil.  Ctpoenue
AYKapUOTHUYECKOHN KJIETKU. OCHOBHBIE OTINYMS PACTUTENBHOM, )KUBOTHON U IpUOHON
KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, UX
¢ynkuu. Ilnazmatnyeckas MmeMOpana, e€ cBoiicTBa U ¢yHkuuu. LluTomnasma u eé
opraouabl. OpgHomeMOpaHHble opraHouasl kietku: OIIC, ammapar [onbmxu,
mu30coMbl.  [loyaBTOHOMHBIE OpraHouAbl KJIETKH: MHMTOXOHJPUH, IUIACTHJBIL.
[Ipoucxoxknenne MUTOXOHApUM W TulacTuld. Buael mnactua. HememOpanHbie
OpraHOM/IbI KJIETKU: pUOOCOMBI, KIETOYHBIN LIEHTP, LEHTPUOJIU, PECHUUKH, KIYTUKH.
OyHKIMY OPTraHOMIOB KIETKU. BKItoueHus.

SAnpo — perynsaTopHblii UeHTp KieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, JIx.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Juarpammbl: «PacrnipeneiieHue XUMUYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOAEY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmupsr uw cxembl: «llepumoguueckass TaOiaMIIAa XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHre MoJIeKysbl BOIbl», «buocunres 6enka», «CTpoeHHE MOJIEKYIbI OelIKa,
«Ctpoenue ¢epmentay, «Hyknemnossie kuciotel. JIHK», «CTpoeHue Momnekybl
AT®», «CtpoeHne >yKapHOTHYECKON KIETKn», «CTPOEHHE KUBOTHOW KIIETKNY,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHHe MNpOKapuOTUYECKOM KIIETKNY,
«CtpoeHnue sapa KIETK», « Y IIeBOAbD, «JIMmuasD.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJIOBaHUE MJid MPOBEACHUS
HAOJIOICHUM, HW3MEpPEeHU, HKCIEPUMEHTOB, MHKpPOIpEnapaTbl pPaCTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTopHble M MpaKkTHYecKHe PadoThbI:

Jlabopatopnass pabora Ne 1. «/3ydeHwe KaTanUTHUUECKOW aKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.



JlabopatopHas pabota Ne 2. «3ydenne cTpoeHUs KJIETOK PAaCTEHHH, J)KUBOTHBIX
1 OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIECTKH.

OOMeH BemiecTB, WM MeTaboau3M. AcCUMWIALUS (TIJIAaCTUYECKUH OOMEH) U
TUCCUMWJIISIIUSL  (PHEpreTUYecKuii OOMEH) — JBe CTOPOHBI €IMHOIO Ipoliecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHHsI BEUIECTB U DHEPrUM B TOHWMAaHUU
MeTabou3ma.

Tuner oOMeHa BemiecTB: aBTOTPO(DHBINA U reTepoTpodHbIii. Porb ¢pepmMeHTOB B
0oOMEHE BEIlIeCTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peaknuu porocunTe3A.
OddextuBHOCTh (oTOCHMHTE3a. 3HaueHUWE (QOTOCHHTE3a MJid JKU3HU Ha 3eMIle.
Bnusinue ycinoBui  cpenbl Ha  (POTOCHMHTE3 W CIOCOOBI  TOBBIIMICHHUS  €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTEe3Upylonme OakTepuu. 3HAYeHHE XEMOCHHTE3a s
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeEIIeCcTB, BBIJCICHHE U
aKKyMYJIMPOBAHHE HPHEPTUU B KIIETKE. DTalbl SHEPreTudeckoro oomena. ['nmukomnus.
bpoxenne u ero Buapl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GpocopunupoBanue. IGHEeKTUBHOCTh IHEPreTUIECKOro 0OMEHa.

Peakumm wmatpuuHoro cuHre3a. I'enermueckas wuHpopmarus wu JHK.
Peanuzauus reHernyeckoid uH(oOpManuMuM B KIETKE. ['€@HETHYECKHd KOJI U €ro
cBoiictBa. Tpanckpunims — marpuunblii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otambl TpaHchauuu. KonupoBanwe aMuHOKUCIOT. Pons pubocom B
OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpsitus BupycoB (/1. .
NBanoBckuit). OCOOEHHOCTH CTPOEHHUSI W SKU3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YETIOBEKA, BHI3HIBAEMBIC BUPYCAMH.
Bupyc ummynonedunura uenoexka (BHUY) — Bo3Oymutens CIIWJla. O6partnas
TPAHCKPUIIHUS, peBepTa3a u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHUM.

JdemoHcTpanuun:

[Toptpetsi: H. K. Konbuos, /1. N. UBanosckwuii, K. A. Tumupsizes.

Tabmumelr u cxembl: «Tumbel muTaHus», «Meraboausm», «MHUTOXOHAPHSY,
«JHepreTuyeckuii ooMen», «Xioporiact», «Potocuntesy, «Ctpoenue JJHK»,
«Ctpoenue u (GyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «'eHeThuecKuil Kom,
«Bupyco», «baktepuodarn», «Crpoenue u sxku3HeHHbIM nuka Bupyca CIIM/la,
0akrepuodaray, «Pemnmukarus JJHK.

Oo6opynosanue: Moaenu-anmiukanuu «Yasoeune [HK u tpanckpumimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JTHK.

Tema 5. PasMHOKeHUe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounplii 1WKI, WU KU3HCHHBIM TWKI KiIeTku. MuTepdaza m MHTO3.
[Ipomeccrl, mporekatomue B uHTepdaze. Pemmukamus — peakiys MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocom. XpoMOCOMHBIII HaboOp — KapuUOTHII.



JIMTTONIHBIN U TaIJIOUIHBIA XpOMOCOMHBIE HA0Ophl. XpomaTusl. Llutonornueckue
OCHOBBI Pa3MHOXEHHUS 1 UHAUBUIYaIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgum murosa. IIpomecchl, MpOUCXOSIIME Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

@dopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrosioe W MmojoBoe. Buael Gecnosioro
Pa3MHOXXEHUA: [JIEJICHUE HAaJBOE, IIOYKOBAHHE OJIHO- M MHOTOKIJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXEHHE. VCKycCTBEHHOE KIOHHWPOBAaHUE
OpPraHU3MOB, €T0 3HAYEHUE JIJIS CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meito3. Cramguu wmenosa. I[Ipomeccel, mpoucxoasimye Ha CTagusiaxX MeENo3a.
[ToBenenne xpomocom B Meo3e. Kpoccunrosep. brosiornueckunii CMbICT U 3HAYEHUE
Meno3a.

["ameTorenes — mpoliecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y *KUBOTHBIX. [los0BBIE
’KeJe3bl: CEMEHHUKH U AndHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaro3ou/, SHUIEKIIeTKa) — criepMaTorene3 u oporene3. OCoOOEHHOCTH CTPOSHUS
AMIEKIIETOK U ciepmaTo3ouoB. OmnonorBopenue. [Taprenorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOT€HE3).  OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPHOHATIBLHOTO PAa3BUTHS Yy TMO3BOHOYHBIX IKHUBOTHBIX:
npoOsieHre, TacTpyysiiusi, opraHoreHes. I[locTamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAIBHOIO PA3BUTHS: MPSAMOE, HEMpsIMOe (TMUUHOYHOE). BiusiHue cpeapl
Ha pa3BUTHE OPTAHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct m pasButme pacrteHunii. OHTOT€HE3 LBETKOBOIO PACTEHUS: CTPOEHUE
CEMEHHM, CTaJINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI Pa3MHOXKEHHUS OpPraHU3MOBY», «JlBoiiHOE
OIUIOJJOTBOPEHUE Y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kietku 6aktepuin», « CTpoeHUE MOTOBBIX KIETOK», «CTpoeHHe
xpoMocombl», «Kierounwsi 1uki», «Pemmukamums JHK», «Mwuto3», «Meios»,
«IIpsimoe u Henpsimoe pa3BuTue», «['aMeTroreHe3 y MICKOMUTAIOIINX U YEJIOBEKay,
«OCHOBHBIE CTaJIUA OHTOTCHE3A.

O6opynoBanue: MHUKPOCKOTI, MUKpPOTIpenapaTsl «CriepMaTo30uibl
MJICKOITUTAIOWIETOY», «JSlinekneTka muekonuraroumero», «KapuokuHes B KieTkax
KOpeIlIka JyKa», MarHUTHas Moelb-aniukamnus «Jlenenue knetku», moaens JJHK,
Mojieslb MeTa]azHoil XpOMOCOMBI.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:

Jlaboparopuass pabdora Neo 3. «HaOmiomeHwe MuTO3a B KJIETKaX KOHYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHas paborta Ne 4. «3yueHue CTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKponpenapaTax.

Tema 6. HacsienCTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaum revetuku. Mcropus pa3Butus reHETUKU. Ponb nuronoruu u
SMOPHOJIOTUY B CTAHOBJICHUW TEHETUKHU. BKJIaa poccHiicKux U 3apyOeKHBIX yUEHBIX



B Pa3BUTUE T€HETUKHU. MeTO/bl T€HETUKHU (THOPUIO0JIOrMYECKUM, IUTOT€HETUYECKUH,
MOJIEKYJIIpHO-TeHeTn4YecKui). OCHOBHBbIE T€HETHYECKHE MOHATHs. [ eHeTuyeckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKPEIINBAHUN.

3aKOHOMEpPHOCTU HAacleAOBaHUs IMPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHneneM.
MoHorubpuiHoe CKpenBaHue. 3aKOH eIuHO0-00pa3usi THOPUIOB IMEPBOIO
nokosneHus. [IpaBuiio goMuHUpOBaHUs. 3aKOH pacUICIUIEHUs MpU3HAKOB. ['uroresa
YUCTOTHI raMmeT. [1oJTHOE M HEMOIHOE JTOMUHUPOBAHUE.

JlurnOpuaHoe CKpellMBaHue. 3aKOH HE3aBHCUMOI'O HAacCJEAOBaHUS MPU3HAKOB.
[{utoreHeTuuyeckue OCHOBBI JAUTHOPUIHOIO CKpEIIMBaHUS. AHaTU3UPYIOIIEEe
CKpenuBanue. Vcrnonp30BaHue aHANM3UPYIOWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
T€HOTHIIa OCOOU.

CuermieHHoe HacienoBaHue npusHakoB. Pabora T. MopraHa 1o cuerjieHHOMY
HACJIEIOBAHMIO I'eHOB. HapylieHne cuerieHus reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | eHeTuUeCKUe KapThl.

I'eneTnka mosia. XpOMOCOMHOE ONpPEAEICHUE MoJia. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHble M rereporaMeTHele oOpraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C M1OJIOM.

N3menunBOCTh. BUIbl M3MEHUMBOCTU: HEHACIIECICTBEHHAs U HACIICICTBEHHAS.
Posp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAIIMOHHONW M3MEHUMBOCTH. BapHarimoHHBIN psiag M BapHalliOHHAs KPHUBas.
Hopwma peakiuu npusnaka. KonnuecTBEeHHbIE M KQUECTBEHHBIE MPU3HAKA U UX HOpMa
peakuuu. CBOICTBa MOAU(PUKALUMOHHON U3MEHYUBOCTH.

HacnencrBenHas, wWiM TeHOTUINWYECKas, U3MEHYUMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 U TMOJIOBOM TNpoLecC — OCHOBA KOMOMHATHMBHOM
M3MEHYMBOCTH. MyTalMoHHass M3MEHYMBOCTh. Kitaccudukaiuys MyTaluii: TeHHBIE,
XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ NpuUuMHBl MyTanuil. MytareHHbie (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBbIE METOJbl TE€HETHKHU
YyeJIOBEKa: T'€HEAJOTMYECKUM, OJM3HEIOBBIA, IIUTOT€HETHYECKUHM, OMOXMMUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEICHUE TE€HOTHUIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAaHHWE, T€HOTUIIMPOBAHWE, B TOM YHUCJIE C IOMOIIBIO
IT11P-ananu3a. HacinencTBeHHbIe 3a00IeBaHUs YeOBeKa: TeHHBIC 00JIe3HHU, 00JIe3HU
c HACJICICTBEHHOMN MIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 0oJIe3HMU.
Comarnueckue U TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pOBOTO 00pa3a KU3HM, NUATHOCTUKH, MTPOPUIAKTUKN U JICYCHUS TCHETHYECKUX
Oosie3Hel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITUHCKOM
IE€HETUKHU B MPEAOTBPAILIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEeI0BEKa.

JdeMoHcTpanuu:

[Toptpets: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Yersepuxon, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuibr u cxembl: « MOHOTHOPHUTHOE CKPEIIMBAHUE W €r0 IMUTOTCHETHYeCKas
OCHOBa», «3aKOH PacHICIJIEHUS U €ro IUTOr€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI



ramer», «lurubpuaHoe ckpemmBanuey», «LluTomornyeckne OCHOBBI AUTHOPUIHOTO
CKpeluBaHus», «Meino3», «B3auMoAeincTBHE aJUIeIbHBIX T'€HOB», «l €HEeTHYeCKHe
KAapThl PAcTEHU, JKMBOTHBIX U YEJIOBEKa», «I'€HETHKa Moja», «3aKOHOMEPHOCTH
HACJENOBaHUs, CLEIUIEHHOTO C TOoJIoM», «KapuOoTuIbl 4enoBeKa W KUBOTHBIX»,
«Bugpsl u3meHunBocTH», «MoaudukalMoHHas HW3MEHYUMBOCTHY, «HacnenoBanue
pesyc-baktopay, «I'eHeTuka rpymnim KpoBw», « MyTanmoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: Mojaenu-amuIMKanun  «MOHOTUOPUAHOE  CKPEIIMBAHUEY,
«Henonmnoe  nomuHupoBanue», «Jurubpuanoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT M1 MUKponpemnapat «Jpo3oduna» (Hopma, MyTariuu GopMsl
KpBUIbEB M OKPACKU Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopuass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPEIApaTax».

JlaGoparopuass padora Ne 6. «M3ydueHue MoaudHUKaIIMOHHOW W3MEHUYHBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBON».

Jlabopatopnasi pabora Neo 7. «AHanu3 MyTauuii y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpenaparax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CenexkuMss Kak Hayka M IIpoOLieCC. 3apOKICHUE CEJIEKIMH W JOMECTHKALUS.
VYuenue H. 1. BaBuiioBa 0 1IeHTpax MPOUCXOXKJIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pactenuil. LIeHTphl MpONCXO0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, ITaAMM.

CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbIii U MHIMBHUIYAJIbHBIA OTOOpHI B
CEJIEKIIMM pPACTEHUHW W KUBOTHBIX. OIEHKa OJKCTepbepa. bIM3KOPOICTBEHHOE
cKkpemuBanue — wuHOpuauHr. Yucras nuHus. CkpelMBaHUE YHCTBIX JIMHUH.
I'ereposuc, wim rubpunHas cuia. HepoacTBEeHHOE CKpelllMBaHUE — AyTOPHJIMHT.
Otnanénnas rubpuauzanusa u e€ ycrnexu. IcKycCTBEHHBIM MyTareHe3 M MOJyuYeHUe
MOJIUIIOUIO0B. JJOCTHKEHUS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonmorusi kak oOTpacib MPOU3BOACTBA. ['€HHAsT WHXKEHEpUs. Tarbl
co3manusi pexombunantHor JIHK wu Tpancrenneix opranm3moB. Kierounas
nHxeHepus. Kinerounbele KynbTypbl. MHKPOKIIOHAIBHOE PAa3MHOKXEHHUE PACTEHUM.
KnonupoBanue  BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u atndeckue mnpodnemsl. MO — renernuecku MoauGUIIUPOBaHHBIC
OpraHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. M. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuubr u cxembl: kKapta «LIeHTpbl NPOUCXOXKACHUS W MHOr000pas3us
KYJIbTYPHBIX pacTeHuil», «l[lopombl nomMamHuX KXUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenumity, «Otnanénnas rudpuauzainus», «PadoTel akagemuka M. ®@. MBanoBay,
«Ilomumnonnus», «OO0BeKTHI OuWOTEeXHONOTUMY», «KileTouHBIE KyNBTYpHI U
KJIOHUpOBaHUE», «KOHCTpyHpoBaHKe U EPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISDKUA TUIOZOB UM KOPHEIJIONOB TUKUX (OPM M KYJIbTYPHBIX
COpTOB pactenwuii, repdbapuiit «CeabCKOX035HCTBEHHBIE PACTCHHUSI.



JlaGopaTopHble M IpaKkTUHYeCKUe padoThbI:

Okckypcusi «OCHOBHBIE METOABI M JOCTWIKEHUS CEJIEKIUU pPAcTeHUN U
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTAaHLUIO, INIEMEHHYIO ()epMYy, COPTOUCTIBITATENbHBIN
Yy4acTOK, B TEIUIMYHOE XO3SHCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO

IIEHTPa)».
JIMHHOCTHBIE PE3YJIBTATDBI

B cTpykType NHMYHOCTHBIX PE3YJIbTATOB OCBOCHUS Mpenmera «buomorus»
BBIJICJICHBI CIICYIONIME COCTABISIONIME: OCO3HAHWE OOYYAONIMMUCS POCCHUUCKON
rpaXIaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HaJIN4Yne MOTHBAINHA K 00y4YeHHIO OHOJIOTHH,
LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPATULMI pPa3BUTUS OUOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh U CHOCOOHOCTH OOY4YalolIUXCS PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTU  I[EHHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKaMH, MPUCYIIUMH  CHUCTEME
OMOJIOTHYECKOTO0  00pa3oBaHMs, HAJIW4YME  HKOJOTUYECKOTrO  MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KUZHCHHBIC TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IpenMera «buosorus» mocturaroTcs B
€IMHCTBE Yy4eOHONW ¥ BOCIUTATEIBHOM JNESITEIBHOCTA B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUHUCKUMU COIMOKYJIbTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOpPMaMu
MOBEJACHUS W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTUSI BHYTPEHHEN MO3UILIUM JIMYHOCTU, MATPUOTU3MA, YBAKECHHUS
K 3aKOHY M MPaBOMOPSIIKY, YEJIOBEKY TpyJa U CTapIlIeMy IMOKOJICHHIO, B3aUMHOTO
YBOKCHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJIEAUI0 U TPATULIUIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoin denepanuu, OpUpOIEe U OKPYKAIOUIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTro mpeameTa «bruonorus» JOKHBI
OTpaXXaTh TOTOBHOCTh U  CIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXICHWH,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PAaCHIUPEHHE KU3HEHHOTO
ONbITA U OMbITA JIEATEIIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEILHOW I€SITEILHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIUM OOYYAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHHUE 3aKOHA
Y TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAESITENILHOCTU MPHU CO3JaHUU y4eOHBIX
IPOEKTOB, PpEIIEHUH Y4YeOHBIX M  TIO3HABATENIbHBIX  3aJlay,  BbBIIIOJIHEHUH
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OMPENEIATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE YYUTHIBATh B CBOUX JACHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEXKIECHUSAMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOTO BBIOJIHEHUS
yueOHBbIX, TI03HABATENBHBIX W  MCCIENOBATEIbCKUX  3a7a4, YBaXXUTEIBHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB TMpU OOCYXJIEHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPIKaHUS;

TOTOBHOCThH K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBXXEHHUS K CBOEMY HAPOJly, YyBCTBA OTBETCTBEHHOCTH nepea PoauHon, ropaocTu 3a
CBOM KpaH, CBOWO PoauHy, CBOH S3BIK M KYyJbTYPY, IPOLIJIOE W HACTOSALIEE
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUI0O M MaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAaHUS 3HaYeHUs1 OUOJIOTUHU B TIO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIEeCTBa;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHUIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYAllMI0O M TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POJMUTEISM, CO3JAHUIO CEMBbU Ha OCHOBE
OCO3HAHHOTO MPUHSATUSA HUEHHOCTEN CEMEWMHOMN )KU3HU B COOTBETCTBUHU C TPAIULUSIMU
HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXEHHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (GOPMHUPOBAHMS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJyYms:

MOHUMAaHUE W peajn3alys 3I0pOBOro U 6e30macHoro oopasa Ku3HH (30pOBOE
MUTaHue, COO0/IEHNe TUTHEHHYECKUX MPAaBUI U HOPM, COQTaHCUPOBAHHBIN PEKUM
3aHATHH W OTHObIXa, peryiaspHas (U3WYEeCKas aKTUBHOCTh), OEpeXHOro,



OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (HM3UYECKOMY W
NICUXUYECKOMY 3/10POBBIO;

NOHMMAHHWE [EHHOCTHM TMPaBWI HWHIMBUAYAIbHOTO U  KOJUIEKTHUBHOTO
0€30MacHOro MOBEICHUS B CUTYalLIUSIX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHWE MOCIEACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUEK (YHNOTpeOJIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AaKTUBHOM JIESITEILHOCTH TEXHOJIOTMYECKOM W COLUAIbHOU
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IUJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

WHTEpPEC K pa3InuHbIM cdepaM NpodeccHoHaTbHON AEATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpopeccuu U pealin30BbIBATH
COOCTBEHHbIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEH )KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11e71ecO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS DKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHMS TIOCTYNKOB U OLIEHKU UX BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH
Cpenpl;

OCO3HaHME TJIO0ATBLHOIO XapakTepa JKOJOTHYECKUX MpodJieM W TyTel Hux
pelieHus;

CIIOCOOHOCTh MCIOJIL30BaTh MPUOOPETaEMbIe MPU U3YYECHUU OUOJOTUM 3HAHUS
M yMEHHMS TpU  pEIIeHuHu  MpolJieM, CBS3aHHBIX C  pallMOHAJIBHBIM
IPUPOAOIIOIH30BaHNUEM (COOIIIOICHHUE TPABUII TTIOBEJICHHUS B TIPUPOJIC, HAITPABIECHHBIX
Ha COXpaHEHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAIINX BPEJ OKPYXKAIOLIEH MPUPOTHOU
cpene, yMEHUE NPOTHO3UPOBATH HEOJATONPHUSTHBIE SKOJOTHMUYECKHE TMOCIEACTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIaTh UX;

HaJIMYue Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYJIbTYPBHI,
OTbITA JIEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIIMAJIBLHOM MPAaKTHUKE, TOTOBHOCTHU K
Y4aCTHUIO B IPAKTUUECKOMN JAEATEILHOCTH HKOJOTHUYECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKHM M OOIECTBEHHOW MPAaKTUKH, OCHOBAHHOIO HA JIHUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KYJIbTYphl KakK CpeACTBa
B3aMMO/ICHCTBUSI MEXK1y JIFOJbMU U MIO3HAHUS MUPA;

MOHUMaHue crenuuku OWOJOTMM KaK HayKH, OCO3HaHWS €€ POl B
GbOpMHpPOBAHNY PAINMOHATLHOTO HAYYHOTO MBIIUICHHUS, CO3JIaHUU IEJIOCTHOTO



npencTaBieHuss 00 OKpY)KaloIleM MHpe Kak O €AMHCTBE MNPUPOJIbI, YEJIOBEKa MU
oOuiecTBa, B IIO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS],;

yOexIEHHOCTh B 3HAUMMOCTH OHOJIOTMU JUIsI COBPEMEHHOW ITMBUIIM3ALMU:
o0OecrieueHrss HOBOTO YPOBHSI pPa3BUTUS MEIUIMHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTHi, CITIOCOOHBIX pelIaTh PECYpPCHbIE MPOOIEMBbI Pa3BUTHUS YEIIOBEUECTBA,
IOUCKAa TMyTeW BBIXOJA M3 TI00AIBHBIX SKOJIOTMYECKHX MpoOieM U oOecreueHus
nepexoqa K yCTOMYMBOMY Pa3BUTHIO, PAMOHAIIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OHOJIOTMYECKMX 3HAHUW B  IHEIX
MOBBIIICHUS OOIIEH KYJIbTYpbl, ECTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTABHOM
4acTH (PYHKIIMOHAJILHOM IPAMOTHOCTH 0OydYaromuxcs, (popMupyeMoi npu u3y4yeHuu
OnoJoruy;

NOHMMAaHUE CYIIHOCTU METOJOB IIO3HAHHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIIOJIb30BAaTh IIOJIydaeMble 3HAHUS JJIs aHalu3a U
OOBSICHEHUSI SIBICHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOAAMIMX B HEM H3MEHEHUH,
yMEHHE JeaTh OOOCHOBAaHHBIE 3aK/IIOUYEHHS HA OCHOBE HAy4YHbIX (PAKTOB U
UMEIOIINXCS JaHHBIX C LEJIBIO MOJYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npobyieM B pealibHBIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWE IIEHHOCTH HAy4YHOW JeSATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUIYATIbHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWM IO OHOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIC PE3yJbTaThl OCBOCHHUS ydeOHOTo mpeamMera «buosorusy»
BKJIFOYAIOT: 3HAYUMBbIe Uil  (POPMUPOBAHUS MHPOBO33PCHHS  OOYYaOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIEHAYyYHbIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa U CHeNU(PUKYy METOJOB ITO3HAHMSI,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBICHHE, MPOIIECC,
CUCTEMa, HAy4YHBIM (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
MCCIIeI0BaHNe, HAOIOICHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC
ydueOHble  JeicTBUsA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHbBIC),
obecneynBarone (GpopmupoBanue (QYHKIIMOHATBLHOW TPAaMOTHOCTH U COILMATBHOM
KOMIIETEHIIMU  OOyYalomMXxcsi, CIIOCOOHOCTh  OOYYaroIIUXCS  KMCIO0JIb30BaTh
OCBOEHHBIE MEXKIUCIUTIIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEPCAIbHBIC
y4eOHbIC ISUCTBUS B MIO3HABATEILHOM M COLIMATIBLHOM MPAKTHKE.

MeranpenMeTHbIe pe3yibTaThl OCBOCHMSI MPOTPAMMBI CPEIHETrO  OOIIEro
00pa30BaHUsI TOHKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHLIMH
JeHCTBUSAMM:



1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMOCTOSTENIbHO  (OpMyJNHMpOBaTH M aKTyallM3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUW TPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KiaccudUKaIuyu, 0000IIEeHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX MOHATHM (BBIACNATh MX XapaKTepHbIE IMPU3HAKU, YCTaHABIUBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH );

OTpEACNATh IENIU JACSITeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TMOHSATHS A OOBsICHEHHsS (DaKTOB WU SIBICHHIA
KVUBOU NPUPOJIBL;

CTPOUTH JIOTHUECKHE pacCyXKIeHUs (MHAYKTUBHBIC, JEAYKTUBHBIE, TIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paccMaTpUBaEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA IS MPEACTABICHUS CYIIECTBEHHBIX
CBA3€M W OTHOIIEHUH B HU3Y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TaKxKe
IPOTUBOPEUYMM PA3HOTO pOJA, BBISBICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
UCTOYHHUKAX;

pa3pabaThiBaTh IUIAaH pEHICHUS TPOOJeMbl ¢ Y4ETOM aHajiu3a HMMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHHUBATh COOTBETCTBUE PE3yJIbTaTOB
[EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSTENbHOCTH;

KOOPJMHHUPOBATH M BBITIOJHATH pabOTy B YCIOBUAX PEaTbHOTO, BUPTYaTHHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS:

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEOBATEIbCKON M NMPOEKTHOM NEATEIbHOCTH,
HaBBIKAMHM  paspelieHus  mpobsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOHMCKY METOJOB PEIICHHs MPAKTHUYECKHUX 3ajad, MPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

MCIIOJIh30BATh PA3IMYHbBIE BUBI ACATEIHHOCTU IO MOTYYEHUIO HOBOTO 3HAHUS,
€ro UHTEPIpETAINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B YU€OHBIX CUTYAIUAX, B TOM
YHCJIE PU CO3JaHUH YICOHBIX U COIUATBHBIX MPOCKTOB,;

(dbopMHpOBaTH HAYYHBIH THUI MBIIUICHHS, BIIAJIETh HAyYHOH TEPMHUHOJIOTHEH,
KJTFOUEBBIMHU TTOHATUSIMU U METOJ/IAMH;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTENIbHON
NEATETBbHOCTH U KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIIeHMs], HAXOAUTh apTyYMEHTHI JIJISl I0KAa3aTeIbCTBA CBOMX
YTBEPKACHHM, 3a1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATH MOJYyYEHHBIEC B XOJ€ PELICHUS 3aJa4l Pe3yIbTaThl, KpUTUUECKU
OLIEHMBATbh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;



OCYIIECTBIISITh IEJICHANIPABICHHBII TMOUCK MEpeHOca CPelCTB U CIOCOOOB
JEeNCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMETh NIEPEHOCUTh 3HAaHUS B II03HABATEIbHYIO M IPAKTUYECKYIO 00JacTu
KU3HEAESTEIbHOCTY;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJEU, INpeasiaraTb OPUTMHAIBHBIE MOJAXOAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTEPHATUBHBIC PELLICHUS.

3) paGora ¢ uHpopManHe:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX WMH(POpMALUU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTHYECKHX  CIOBapAX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHAIU3UPOBATH
MH(}OpMALUIO pa3IMYHbIX BUAOB U (DOPM IPE/ICTABICHUS, KPUTHUECKU OIICHUBAThH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIupOBaTh 3ampochl U NPUMEHATH Pa3IMYHbIE METOAbI IPHU IOUCKE U
orbope Oumosornyeckoil MHpOpMaluu, HEOOXOTUMOW JJisi BBINOJHEHUS Y4EeOHBIX
3ajauy;

npuoOpeTaTh ONBIT HCIOJIB30BAHUA HMHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJIb30BAaHUS Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMaJbHYyI0  (opMy  IpencTaBICHHUS
Oononornyeckoi nHGopManuu (CXembl, rpauKH, TUarpaMmbl, TaOIUIbl, PUCYHKU U
Apyroe);

HCIIONIb30BaTh HAY4YHBIM A3bIK B KayecTBE CpeACTBa Mmpu pabore ¢
Ouonornyeckod  uHpoOpMalMeil: NOpPUMEHSATh XUMHYECKHe, (Qu3nyeckue u
MaTeMaTU4YeCKHe 3HaKh W CHUMBOJBL, (opMynbl, aOOpeBHATYpy, HOMEHKIATYpY,
MCIIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIa/I€Th HaBbIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOpMAIK, HH)OPMALIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMHU 1€ CTBUSIMM:

1) o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMU BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh B
IUaJioTe WM JMCKYCCHUU IO CYHIECTBY 0O0CyXkJaeMoll Tembl (yMEHHME 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXJICHHUS OTHOCHUTEIBHO BBINOJHEHUS NperIaraeMoun
3a/layd, YYUTHIBATb MHTEPECHl U COIVIACOBAHHOCTh MO3WUIMUN JPYTrUX YYaCTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHUS, T[OHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEJIMOCHUIOK BO3SHUKHOBEHUSI KOH(IUKTHBIX CUTYallUid, yMETh
CMSr4aTh KOH(QIIUKTHI U BECTU NIEPETOBOPHIL;

BJIAJ€Th Pa3JIMYHBIMU cIIOCOOaMU OOLIEHMs] W B3aUMOJEHCTBUS, NOHMMATH
HaMEPEHHUs APYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOILIECHHE K COOECETHUKY U
B KOPPEKTHOH opme pOopMyTupOBATH CBOH BO3PAKECHHUS;

pPa3BEPHYTO M JIOTMYHO H3Jaratb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB.



2) cCOBMeCTHAs eSITeJbHOCTh:

NOHUMATh W HCMOJb30BaTh IMPEUMYLIECTBA KOMAHJHOM M WHAWUBUIYAIbHOMN
paboThl MPU PEIICHUH OHOJOTHYECKON MPoOJIeMbl, 000CHOBBIBATh HEOOXOJAMMOCTh
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3a1auH;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEUCTBUH € Yy4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJIE€HA KOJUIEKTHBA;

OPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacupenensiaTb pod € YYETOM MHEHUM YYaCTHHKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAaH/bl B OOIIMIA
pe3ynbTaT 1o pazpadOTaHHBIM KPUTEPHSIM;

Ipe/yiaraTb HOBBIE MPOEKTHI, OLIEHWBAaTh HWJIEH C TMO3ULIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYeCKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKE€HHUE, ObITh MHUIIMATUBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIS1 BBIABIICHUS MPOOJIEM U UX pPEIICHUs
B KU3HEHHBIX U YUYCOHBIX CUTYaIIUSX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUM 1EJEeBblE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEWCTBUAX M IOCTYIIKax IO OTHOLIEHHUIO K >KMBOM NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYLIECTBIIAATh ITO3HABATEIBHYIO JEATEIIBHOCTh, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHpPOBaThH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISAITH IJIaH PEHIeHUs MPOOIEMBbI C YUIETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKON 3PYIUIIMN B PA3HBIX
00NacTsAX 3HAHUW, MOCTOSIHHO TOBBINIATH CBOM 0Opa30BaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEISIM;

BJIa/IETh HABBIKAMH MMO3HABATEIBHON pedIeKcun Kak OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, MX PE3yJbTAaTOB MW  OCHOBAHUM,
UCIIONIb30BaTh MPHUEMBI peQIeKCHH Il OLIEHKH CHUTyalldd, BBIOOpa BEPHOTO
peleHns;



YMETh OLICHMBaTh PUCKHM M CBOEBPEMEHHO MPUHHUMATh PEHIEHUS M0 UX
CHUKEHHUIO;

OPUHUMATh MOTHBBI W apryMEHTBl JpPYIMX IIPpU AaHaAJU3€ pPE3YyJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

NpPUHUMATh ce0sl, MIOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHTHl JPYTHMX IIPpU AaHAJIW3€ PE3YJIbTaTOB
NEeSATENbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTarthl ocBoeHus nporpammbl COO 1o Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crnenuduyeckue s yueOHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUI MO OCBOEHUIO, MHTEPIPETALMHU U
npeoOpa30BaHUIO 3HAHUM, BUABI ACSATEIBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3IMYHBIX y4EOHBIX CUTYyallUsiX, a TAaKK€ B pealIbHBbIX
KU3HEHHBIX CHUTYyallUsX, CBA3aHHbIX C Owuozorue. B mporpamme mnpenMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJlaM 00yUYEeHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS ydyeOHoro mnpenmera «buonorus» e 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUI O MECTe M POJU OUOJIOTMHM B CHUCTEME HAyYHOIO
3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa U HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHOW IPAMOTHOCTU YEJIOBEKa
JUTSl peLIEHUs KU3HEHHBIX 33/1a4;

YMEHHUE paCKpbIBATh COJIEP)KAHUE OMOJIOTMUECKMX TEPMHUHOB W TMOHSATHIA:
U3Hb, KJIIETKAa, OPTraHu3M, MeTab0aM3M (0OMEH BEIIECTB M MPEBpALCHUE YHEPTUN),
romeoctas  (caMoperyssiius), ypOBHEBas  OpraHu3amusi JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE U3JaraTb OHOJOTHYECKHEe TeopuH (KJIETOYHAas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs I0TMa MOJISKYJISpHOM Onosorun), 3akonsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u ydenuss (0 TIEHTpax MHOrooOpasus u
MIPOUCXOXKJICHUS KylIbTypHbIX pacTteHuid H. . BaBuioBa), onpenensitb rpaHULbl UX
NPUMEHUMOCTH K KMBBIM CHCTEMAM;

yMEHHUE BJIaJIeTh METOJAaMU HAyYHOI'O MO3HAHUSA B OMOJIOTMM: HAOIIOIEHUE U
ONMCAaHUE >KUBBIX CHUCTEM, IPOLECCOB M SBICHUM, OpraHu3alds W IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBJICHUE 3aBHCHUMOCTU
MEXAY HCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHUE TMOJYYEHHBIX PE3YJIbTATOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJIbI HA
OCHOBAaHHH MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIACNATh CYLIECTBEHHbIE NMPU3HAKK BUPYCOB, KIETOK MPOKAPHOT H
SYKapuoOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
poLEeccCOB: OOMEHa BELIECTB U MPEBpAllleHHUs SHEPIHMU B KIETKE, (OTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTUYEecKoro oOOMEHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHMS,  PAa3MHOXKEHHUS, HMHAMBUIYAJbHOTO  pa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

YMEHHUE MPUMEHATh IMOJIYYEHHbIE 3HAaHUS Uil OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB M SIBJICHUM, JUIA NPUHATHA NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HU C LeJblo obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/10POBbSA
OKPY>KaIOIIUX JIIOJIeH, COONIOIEHNsT HOPM TPAMOTHOTO TOBEIEHUS B OKpY’KaroIen
IPUPOIHON cpele, MOHMMaHHE HEOOXOMUMOCTH HCIHOJIB30BAaHUS JOCTHKCHHUN
COBPEMEHHOMU ounosoruu 151 OMOTEXHOJIOTHIA TUTSL PalMOHAIIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE pellaTh FIEMEHTAapHbIE TeHETUYECKUE 3aa4ul HA MOHO- U TUTHOPHUIHOE
CKpEILMBAHUE, CUEIUICHHOE HAaclIeOBAHUE, COCTABIISATh CXEMbl MOHOTHOPUAHOIO
CKpEIMBAHUSA JUIs [Ipe/IcKa3aHusl HACJIEA0BAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JIAOOpaTOpHbIE W MpaKkTU4YEeCKHue pPabdoThl, COOIIOAATH
npaBuiIa nmpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLIEHHMBATh M  HUHTEPIPETHPOBATh HHGOPMALUIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOU[YI0 IICEBIOHAy4YHble 3HAaHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeacTBa MaccoBOW WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HWCCIIECIOBAaHUN B OHOJIOTHH,
MEIUIHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OmoI0rHYecKyo HH(HOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO UCIIOIB30BATh
MOHSATUMHBIN anmapat OMOJOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpenmera «buonorus» ¢ 11
Kjiacce TOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECT€ U POJM OMOJIOTUM B CHUCTEME HAYYHOI'O
3HAaHUA €CTECTBEHHBIX HAayK, B (DOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KapTUHBl MHpa U HAYYHOIO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX M 3apyOeKHbBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATHHOW IPAMOTHOCTH YeJIOBEKa
IUIS pEIeHuUs KU3HEHHBIX 33/1a4;

YMEHHE PaCKpBIBaTh COJIEpPKaHNE OMOJOTUYECKUX TEPMUHOB U TOHSITHIA: BUI,
NOMyJsiUsA, TEeHO(POH, SBOJIOLUHUA, JBIXKYIIME CUIbl ((aKTOpbl) 3BOJIIOIMH,
IPUCIOCOOJICHHOCTh OPraHU3MOB, BHUA000pa30BaHUE, 3KOJIOTHMYECKHE (AKTOPHI,
AKOCHCTEMA, TPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI, IETTH MUTAHUS, IKOJIOTHUECKast
nupamMujia, OMoreoleHo3, ornocdepa;

YMEHHE U3jaraTe Ouojornyeckue teopuu (3BosronnoHHas teopus Y. JlapBuHa,
CUHTETUYECKAsi TEOPHUsS SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxozxcrBa K. M. bapa, uepetoBanus INIaBHBIX HANPABJICHUH U IyTen dBosronuu A. H.
CeseprioBa, yuenuss o ouochepe B. M. BepHamckoro), omnpenensrb TpaHUIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMAaM;



YMEHHE BIAJEeTh METOJaMU HAyYHOTO IMO3HAHUS B OMOJOTMH: HAONIOJIEHUE U
OMHCAaHUE >KUBBIX CHCTEM, IPOLECCOB M SIBICHUN, OpraHM3alysl U IPOBEICHUE
OMOJIOTrMYECKOr0 IKCIEPUMEHTA, BBIJBMKEHHE T'MIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXJy MCCIEAYEMbIMH BEJIMYMHAMM, OOBSCHEHHE IIOJYyYEHHBIX pE3YyJbTaTOB,
UCIOJIb30BaHHBIX HAYUYHBIX MOHATUI, TEOPUI U 3aKOHOB, YMEHHE JEJIaTh BHIBOJBI Ha
OCHOBaHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIACIATh CYLIECTBEHHbIE IIPU3HAKU CTPOEHHUS OHOJIOTMYECKUX
OOBEKTOB: BHJOB, TMOMYJSIUN, MPOIAYLIEHTOB, KOHCYMEHTOB, pPEAYLEHTOB,
OMOTeOeHO30B M JKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB:  HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHMJI000pa30BaHMS, MPUCIOCOOICHHOCTU
OpPTraHU3MOB, JICHCTBUS IKOJIOTHUECKUX (PAaKTOPOB HAa OPTraHU3MBI, IIEPEHOCA BEIIECTB
¥ TIOTOKa PHEPTHH B SKOCUCTEMAaX, aHTPOTIOTCHHBIX U3MEHEHHUH B 9KOCHCTEMaX CBOCH
MECTHOCTH, KPYyTOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX IIMKIIOB B 6rocdepe;

YMEHHUE MPUMEHATh MOJIYYEHHbIE 3HAaHUS Ui OOBSICHEHUS OMOJOTHYECKUX
IOPOLECCOB U SBJICHUM, ANl NPUHATHUA MPAKTUYECKUX PEIICHUN B IMOBCEAHEBHOM
KU3HU C LEIbl0 obOecreyeHus: OE€30MacCHOCTH CBOETO 370pOBbSI U 3/10pPOBbS
OKpY>KAIOIIUX JIIOJIeH, COOJIIO/IEHNSI HOPM TPaMOTHOTO MOBEJACHUS B OKpY’Karollen
OPUPOJHOM cpene, NOHMMaHWE HEOOXOAUMOCTH HCHOJIb30BAaHUS JIOCTHXKEHUHN
COBPEMEHHOU OMOJIOTUH JIJISl pallMOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE peliaTh 3JIEMEHTapHbIe OMOJOTHYECKHE 3aJaud, COCTABIIATH CXEMBI
MEPEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJIHATh JA0OpAaTOPHbIE U MPAKTUYECKUE padoThl, COOJIIOIATH
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIICHMBAaThb M HHTEPIPETHPOBATH HH(OpPMAIHIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0 TICEBIOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeacTBa MaccoBOW WHGOpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepuabl), paccMaTpuBaTh rio0aabHbIE HKOJIOTUYECKUE po0JIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULUIO;

yMEHHE cO37aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001Iast
OMOJIOTHYECKYI0 HH(OPMALIMIO U3 HECKOJIbKUX UCTOYHHUKOB, IPaMOTHO MCIIOJIb30BaTh
MOHSTUWHBIN anmapat OMOJOTHH.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* buosorus / Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akinonepuoe obmectBo «M3aaTenscTBo «IIpocBeiienne»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






