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l. HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma pa3paboTaHa B COOTBETCTBUM C TpeOOBaHUSIMU TNPUMEpPHON paboueit
IIpOrpaMMbl cpeiHero oouiero odbpa3zoBanus 1o 6uoJioruu (6a30BbI YPOBEHb) U COCTAaBJIEHA HA
ocHoBe denepanpHOoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
Oenepaunn», eepanbHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOTO CTaHIapTa CPEHETO 00IIEro
oOpazoBanus, Konnenuuu mnpenogaBanus ydeOHoro mpenmera «buonorus» M OCHOBHBIX
nosoxeHni [IpruMepHOI mporpaMMsbl BOCITUTAHUSA.

[Ipu pa3paboTke MaHHOW TMPOTPaMMBbI TEOPETHYECKYI0 OCHOBY JUISI OTPEICIICHHS
MOAXO0JI0OB K (OPMUPOBAHUIO coJepKaHusi yueOHoro mnpeamera «buonorus» cocraBuiu:
KOHLIENTyalbHble MojoxeHuss CraHgapTra O B3aUMOOOYCIIOBIEHHOCTH LieJeH, colaep KaHMus,
pe3ynbTaToB 00yueHUs: U TpeOOBaHMI K YPOBHIO NMOJTOTOBKH BBIIYCKHUKOB, MOJOXEHHS 00
0o0muUX TEeNsIX W TPHUHIMIAX, XapaKTepHU3YIOIINX CcOoBpeMeHHoe cocTosHue cuctembl COO B
Poccuiickoit deneparuu, a Takke MOJI0KEHUS O crieruduke OUOIOTHH, €€ 3HAYCHUH B TIO3HAHUHU
KUBOM TpUpOIsl U 0OecreYeHUH CYyIIEeCTBOBaHUS denoBedeckoro oodmectBa. CoriacHo
HA3BaHHBIM MOJIOXKEHUSM OTpeeTIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBI U €€ CTPYKTYpA.

[IporpamMma gaét mpencTaBieHue o LeisiX, 00 001eil crpareruu 00y4eH s, BOCIUTAHUS U
pa3BUTHUS OOydYalOIIUXCS CpeacTBamMu  ydeOHoro mpenmera «buornorusy»; omnpenenser
o0s3aTenpHOe MPEIMETHOE COJIEp)KaHue, €ro CTPYKTYpY, paclpeleieHne Mo pasjenam/TemMam,
PEKOMEHAYEMYI0  IOCJIENOBATEIbHOCTh  W3Y4YEeHHS  y4yeOHOro Marepuaga ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKHM 00pa30BaTeIbHOr0 Ipolecca,
BO3pACTHBIX OCOOEHHOCTEH oOyuaromuxca. B mporpamme Taxoke yuutbiBaroTcs TpeOoBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAaIllpeIMETHBIM M MpPEIMETHBIM pe3ylbTaraM OOydYeHHUsS B
(hopMHUpOBaHUK OCHOBHBIX BHJIOB YUE€OHOMO3HABATENBHOUM JEATEIbHOCTH/y4EOHBIX AEeHCTBUN
oOyuaronuxcs 1o 0CBOSHUIO COJIEp>KaHusl OMOIOTMYECKOTO 00OPa30BaHHUS.

B mporpamme yuebnoro mpenmera «buonorusi» (10—11 kmaccel, 0a30BbIii ypOBEHB)
peaii30BaH MNPHUHLHUII MPEEMCTBEHHOCTH B M3YYEHMHM OHMOJIOTHH, Onarojgaps 4eMmy B Hell
MPOCMAaTpPUBAETCST HAMpPaBIEHHOCTh HA pa3BUTHE 3HAHUM, CBA3AHHBIX C (HOPMHUPOBAHHEM
€CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTALUN JINYHOCTH, SKOJIOTUYECKOTO
MBIIIJICHHS, TPEACTABIEHUI O 370pOoBOM o00pa3e >KM3HM U OEpeXHBIM OTHOIICHHEM K
OKpy:xarotei mpupoaHoi cpezae. [loaromy Hapsiay ¢ u3ydeHreM o01eOHOIOrHIeCKIX TEOPHii, a
TaK)Ke 3HAHUM O CTPOECHMHM JKUBBIX CUCTEM PA3HOTO paHTa M CYITHOCTH OCHOBHBIX ITPOTEKAOIIUX
B HHMX IPOIECCOB, B MpOrpamMMe yJ€JI€HO BHHUMAHUE HCIIOJIb30BAHUIO TMOJIYUCHHBIX 3HAHWH B
MOBCETHEBHOM KU3HU [UIS pEIICHHs TNPUKIAAHBIX 33a7ad, B TOM 4YHCIE: MPODUIAKTUKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEIIOBEKa, MEIUKO-TEeHETUYECKOTO  KOHCYIbTHPOBAHMS,
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000CHOBAHHS KOJIOTMYECKU LIEJIECO0OPa3HOr0 MOBEICHUS B OKpY)KAIONIeH NMPHUPOAHOH cpene,
aHagm3a BIHMSAHUS XO3SIHCTBEHHOM ACATCIIBHOCTU 4YCJIOBCKA Ha COCTOAHHUC TIPHUPOAHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHIJIEHHE BHMMaHUs K MPHUKIAIHON HaNpaBIEHHOCTH Y4eOHOTO
npeamMeTa «buonorus MMPOAUKTOBAHO HCO6XOI[I/IMOCTBIO obOecrieyeHnst YCJIOBI/Iﬁ AJIs1 pCIICHUA
OJTHO¥ M3 aKTyaJIbHBIX 3aJlay IIKOJIBHOT'O OMOJIOTHYECKOTO 00pa30BaHus, KOTOpasl MPE/Ioaraet
dopmupoBaHHEe y O0yYarOUIMXCS CIOCOOHOCTH aqaNTHPOBATHCS K M3MCHEHHSM JIMHAMHYHO
Pa3BHBAIONIETOCS COBPEMEHHOTO MHPA.

JlanHast mporpaMma sIBJII€TCS OPUEHTUPOM JUIs COCTABJICHUS pabOYMX MIPOrpaMM, aBTOPbI
KOTOPBIX MOT'YT HPCIIOKHUTH CBOM BapHuaHT MNOCJICAOBATCIbBHOCTH H3YUCHUA U CTPYKTYPLI
yueOHOTO Marepuana, cBo¢ BHUICHME IyTed (GopmupoBanus y oOydarommxcs 10—I11 xmaccos
MPEIMETHBIX 3HAHUM, YMEHUW U CIIOCOOOB Y4EOHOW IESITEIBLHOCTH, & TAKKE METOIUYCCKHX
pelIeHnii 3a1a4 BOCIUTaHUS U Pa3BUTHUS CpPEICTBaMU yueOHOTO npeameTa «bruoaorus».

1. OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «BHOJIOI' U5

VYueOnslii npeamet «buosnorusy B cpeHeM o01eM 00pa30BaHUM 3aHUMAET BaKHOE MECTO.
OHn oOecnieunBaeT GopMUpOBaHUE Y OOyUaAIOLIMXCS MPEACTABICHUN O HAYYHOM KapTHHE MHpA;
pacimpsieT 1 00001IaeT 3HAHKS O KUBOH MPUPOJIL, €€ OTIIMIUTEIIBHBIX TIPU3HAKAX — YPOBHEBOM
OpraHW3aIllii M DBOJIIONWW; CO3JaéT YCIOBHS IS TO3HAHUS 3aKOHOB J>KHUBOW TPHUPOJIH,
dbopmupoBaHus (yHKIIMOHATHPHOW TPaMOTHOCTH, HABBIKOB 370POBOTO M 0Oe30macHOro obpasa
YKU3HHU, IKOJIOTUICCKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MIPHPOJIC U YETIOBEKY.

Bonpiroe 3HaveHwe ydeOHBIM TIpenMeT «bHOJIOTHS» HWMeEeT TakkKe I PEIICHHS
BOCIIMTATENFHBIX W PAa3BHBAIOIIMX 3alad CpPeIHEro oOmero oOpa3oBaHMs, COIUATH3AINH
oOyvarormuxcsi.  M3ydenue Ouwosnoruum  oOecriedymBaeT  ycioBHUs s (DOPMUPOBAHHS
MHTEJJIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX M HMH(QOPMAIIMOHHBIX HAaBBIKOB, ACTETHYECKOU
KYJIbTYpbI, CIOCOOCTBYET MHTETrpalluu OMOJIOTMYECKUX 3HAHUN C MPEACTABICHUSIMU U3 JIPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU U Teorpaduu. Ha3BaHHbIE MOJOXKEHUS O
MpelHa3HayYeHUH ydyeOHoro mnpenMera «bHONOTUS» COCTAaBUIM OCHOBY Ui OINpeAeTIeHUs
MOAXO0JI0B K OTOOpY U CTPYKTYPUPOBAHHMIO €ro COJEpXaHus, MPEICTaBIEHHOTO B JIAHHOMU
porpaMme.

OT160p conepxkanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIIEH C
MO3UILUN KyJIbTYpPOCOOOPAa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: AOJHKHbBI
OCBOUTH 3HAHUS U YMEHHs, 3HaYMMbIe JUIsl (GOpMUpOBaHUs OOIIEH KyIbTYphl, ONpPEACsIONIne
aJIecKBaTHOE TIOBEJCHUE 4YeJIOBEKa B OKpYXalouleil MpHpoAHOl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOM JKM3HU U MPAKTHYECKOU AesTenbHOCTH. Oco00e MECTO B 3TOM cHUcTeMe 3HAaHUU
3aHMMAIOT DJEMEHTBHl COJEP)KAaHUSA, KOTOpPbIE CIy)KaT OCHOBOM [uisi  (OpMHUpPOBaHUs
MPEJICTABJICHU O COBPEMEHHOMW €CTECTBEHHO-HAyYHOW KapTHMHE MHpa U LEHHOCTHBIX
OpHUEHTAIHIX JTUYHOCTH, CHOCOOCTBYIONIUX I'yMaHU3AUHU OHOJIOTHYECKOr0 00pa30oBaHUs.

CTpykTypupoBaHHUE COJEp)KaHUS y4eOHOro marepualia B MPOrpaMMe OCYLIECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHHUI 00 OTIUYUTEIHHBIX 0COOCHHOCTSIX )KMBOU TIPUPO/IBL, O
e€ YpOBHEBOW OpraHM3alMi M SBOJIONUU. B COOTBETCTBMM C 3THM B CTPYKType yueOHOTro
npenMera «buosorus BbIJENEHBI CIEAYIONINE CoIepKaTenbHble TUHUN: «bronorus kak Hayka.
Metonsl HayyHOro mO3HaHUA», «KieTka kak Ouonormdeckas cucremayn, «OpraHmsm Kak
Oouonorudeckas cucrema», «Cucrtema W MHOrooOpazue OpPraHUYeCKOTO MHpPay, «IBOJIONUS
KUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

. IEJH U 3AJJAYU YYEBHOI'O ITIPEAMETA «bBHOJIOT USI»



Lenp m3ydenus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
O0Oy4JaIONIUMUCST 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBLHOM OpPraHW3aIllUU JKUBBIX CHCTEM
pa3HOTO paHra v MPUOOPETCHHE YMEHUIN MCIOJIb30BaTh 3TU 3HAHUS IS TPAMOTHBIX JCHCTBUI B
OTHOIICHUH OOBEKTOB JKHUBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JocTmwkenne nenu usydeHuss ydeOHoro mnpenmera «buosorusi» Ha 06a30BOM YpOBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbI 3HAHUH O OWOJIOTMYECKUX TEOPHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBWJIAX, CIYXaIIMX OCHOBOU s (OPMHUPOBAHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa; O METOJaxX Hay4yHOTO IO3HAHUS,
CTPOCHHHM, MHOTOOOpa3uM M OCOOCHHOCTAX >KMBBIX CHUCTEM pPA3HOTO YPOBHSI OpraHU3allvu;
BBIJAFOIIHUXCS] OTKPBITHSX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OHOJIOTHH;

dbopmupoBaHre y 00y4arOIIUXCSl TO3HABATEIIbHBIX, WHTEJUICKTYAJbHBIX U TBOPYECKUX
CroCcOOHOCTEH B MPOIECCE aHANIM3a JITAHHBIX O MYTSAX Pa3BUTHA B OMOJIOTUM HAyYHBIX B3TJIANIOB,
UJIEN ¥ TI0JIXO0/I0B K M3YyYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aIluu;

CTaHOBJIEHHME Yy OOydarommxcsi oOmel KylbTypbl, (DYHKIMOHAIBHOW TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSACHATH W OLIEHWBATH SIBJICHUS OKPYXKAIOIIEr0 MUpA >KUBOU MPUPOIBI HA
OCHOBAHHWU 3HAHUW U OTIBITA, TIOJIYUCHHBIX TIPU U3yUYECHUU OMOJIOTHH;

(dhopmupoBaHHEe y OO0y4aIONIMXCS YMEHHH WITIOCTPUPOBATh 3HAYCHHE OWMOJIOTHYECKUX
3HAHUW B TPAKTHYECKON NIEATETHHOCTH YEJOBEKAa, PAa3BUTUM COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTUH U arpoOUOTEXHOJIOTHIA;

BOCIIUTAHHE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS UYETIOBEKOM >KMBOW MPUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOMIOACHUS ITHUYECKIUX HOPM TIPH TTPOBEACHUH
OMOJIOTUYECKHUX UCCIICIOBAHMI;

OCO3HAHHE IIEHHOCTH OMOJOTMYECKUX 3HAHWM JJIS MOBBIIIEHUS YPOBHS 3KOJOTHUYECKOM
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHMIl B MOBCEIHEBHOM >KM3HU JUIS OLEHKH
MOCJIECTBUN CBOEH JEATEIIBHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHHE U COONTIOICHHIE MEP MPOPUITAKTUKH 3a00JICBaHHI.

IV. MECTO YYEBHOI'O ITPEJMETA «bHOJIOI'US1» B YYHEBHOM IIJIAHE

B cucreme cpennero obmiero oopazoBanus «buosorusy», uzydaemas Ha 6a30BOM ypOBHE,
ABJIETCA O00fA3aTeNbHBIM  y4EOHBIM TMPEIMETOM, BXOJSAIIMM B COCTaB MIpPEIMETHOU
oOpa3zoBaTenibHOM 065acT «EcTecTBeHHBIE HAYKU». Y YeOHBIM IJIAHOM Ha €€ U3y4eHHEe OTBEICHO
68 yaeOHbIX yacoB, 1o 1 yacy B Heaemro B 10 u 11 ki1accax cCOOTBETCTBEHHO.

V. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
INPEAMETA «BAOJIOI' Us1»

Cornacho ®I'OC COO, ycraHaBiauBalOTCi TpeOOBaHMA K pe3yabTaTaM OCBOEHUS
00yJaromuMUCs MPOrpaMM CpeAHero o0mero oopa3oBaHus: JUYHOCTHBIM, METApPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpyKType JIMYHOCTHBIX DPE3YIbTATOB OCBOCHMs INpeaMeTra «buosoTHs» BBIIEIECHBI
CIIEYIOIIME  COCTAaBIIAIONIME: OCO3HAaHHME OOYy4YaroIMMHUCS  POCCHHCKON  Ipa)JIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CaMOCTOSITEIBHOCTH U CaMO-OIPENEICHHUIO;
HaJIMYMe MOTUBALIUH K 00y4eHHIO OMOJIOTHH;

LIeJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUN JTMYHOCTH HAa OCHOBE KJIFOUEBBIX
LEHHOCTeW M HCTOPUYECKHX TPAAMLUN pa3BUTUS OHOJOTMYECKOTO 3HAHUS; TOTOBHOCTh U
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CIIOCOOHOCTh  OOYyYarOIMXCS PYKOBOJCTBOBATHCS B CBOEH JICATENHHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKaMH, MPUCYIIUMHU CHCTEME OHMOJIOTHYeCKOTO OOpa30BaHMs, HATHYHE
9KOJIOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH CTABUTH LIETH M CTPOUTH )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUA IpeaMeTra «bHUONOTHs» JOCTUTAIOTCA B €IMHCTBE
y4eOHOM W BOCIHTATEIBHON NEATEIHHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHITHIMH B
oOmecTBe TpaBWJIAMH W HOPMAaMH IOBEJCHUS M CIIOCOOCTBYIOT MpOIeCCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUS U CAMOPA3BUTHUSI, PA3BUTHSI BHYTPEHHEH MO3HUITUU

JUYHOCTH, TATPUOTHU3MA, YBAKEHHUS K 3aKOHY M MPaBOIOPSAKY, YEIOBEKY Tpyda M
CTapIIeMy IMOKOJICHHUIO, B3AMMHOTO YBOKEHUS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACIICIHIO
Y TpaAuLMsAM MHOTOHAMOHAIBbHOTO Hapoaa Poccuiickoin deaepanuu, Npupoae U OKpyKarouien
cpene.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHHUS Y4eOHOTr0 TIpeaMeTa « bUoIoTrsy JOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM BHYTpPEHHEH
MO3UIIMEN JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpHEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXK/IEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSM POCCHMCKOTO  OOIIECTBa,
paciIupeHe >KM3HEHHOTO OMBbITa M OMbITA ACITEIHHOCTH B IMPOIECCE PeaTM3allii OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIHLHOM NEATETLHOCTH, B TOM YHCJIE B YaCTH:

1. I'pa’x1aHCKOTO BOCHUTAHUS:

chOpMUPOBAHHOCTh TPAKJAHCKOW TIO3UIMKM OOydYaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4YJICHA POCCUICKOTO OOIIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOs3aHHOCTEH, yBaXKEHHE 3aKOHA M
MPaBOTOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITEILHOCTHU MPH CO3IaHUHU YU€OHBIX TPOEKTOB,
pelIeHny y4eOHbIX U MMO03HABATEIbHBIX 3a/1a4, BHIIIOJHEHUN OMOJIOIHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO TMO3UILHMI0 IO OTHOIICHHWIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME YUUThIBaTh B CBOUX JCHCTBUSIX HEOOXOIUMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HbIMHU yOEXKACHUAMH, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLIMATIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIEAOBATEIbCKUX 33a7ay, YBAKUTEIHHOE OTHOLIEHHWE K MHEHHUIO
OTIOHEHTOB MPH 00CYXK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJIEP>KaHUS;

TOTOBHOCTb K TyMaHUTApHOMN U BOJOHTEPCKON NESATEIbHOCTH.

2. [laTprOTHYECKOTO BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOMN TPaKJAHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU mepes PoauHOMN, ropaoctu 3a CBOW Kpaii, CBOIO
Ponuny, cBOii A3bIK U KyABTYpPY, MPOILIOE U HACTOsIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAWI0 M MAMSITHUKAM TMPUPOIbL;
noctxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBAaTh BKJIAJl POCCUHCKHX YYEHBIX B CTAHOBIEHHE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHKE 3HaUeHUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOIBI, B )KU3HHU YeJIOBEKa U
COBPEMEHHOTO 00I1IeCTBa;

uaeiHass yOeKIEHHOCTh, TOTOBHOCTh K chyxkeHuio OTedecTBY M €ro 3amfure,
OTBETCTBEHHOCTb 32 €T0 CyIb0Yy.

3. JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;
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CIIOCOOHOCTH OIEHUBATh CUTYAIllMI0 U MIPUHUMATH OCO3HAHHBIC PEIICHHS, OPUECHTHPYSICH
Ha MOPaJTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOWMYNBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSAM, CO3JIaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTUS IIEHHOCTeH CEMEWHOU XKM3HU B COOTBETCTBUU C TPAAUIIUSIMHU HapOJIOB
Poccun.

4. DCTEeTUYECKOTrO BOCIIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKJIIOYAsT ICTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHMIA,

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBHS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPRKCHHIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHHE IPOSBISATH
KauecTBa TBOPUYECKOM JIMIHOCTH.

5. ®U3NYECKOTO BOCHUTAHUS:

MMOHMMAaHKE U peain3alus 3J0pOBOTo U O6e30macHoro oOpasa KU3HU (3710pOBOE MUTAHHE,
cOOIOICHHE TUTHCHHYECKHUX MPABWI U HOPM, COAJTAHCUPOBAHHBIN PEKUM 3aHSATHH M OT/bIXA,
peryispHas (QuU3NYecKas AaKTHBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO U KOMIICTCHTHOTO
OTHONICHHS K COOCTBEHHOMY (DU3MYECKOMY U TICUXUUIECKOMY 3/I0POBEIO;

MOHMMAaHWE IICHHOCTH TMPAaBWI HHIUBHIYaTbHOTO W KOJUICKTUBHOTO O€30I1acCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHWE IOCJICJICTBUN W HENPHUATHE BPEIHBIX MPUBBIUCK (YIOTPEOICHHUS ATKOTOJIS,
HapKOTHKOB, KYpPEHHS).

6. TpyaoBoro BoCuTaHus:

TOTOBHOCTB K TPY/AY, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTb K  aKTUBHOM  JEATENBHOCTH  TEXHOJOTMYECKOM W COLMAIbHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHHUIIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITEIIBHO BBINOJIHATD
TaKyIo JeSITeNbHOCTD;

UHTEpEC K pa3iuyHbIM cepam mpodecCHOHANBHON NeATENbHOCTH, YMEHUE COBEpIIAThH
OCO3HAHHBIN BEIOOD Oymymiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHUH BCE
KU3HU.

7. DKOJIOTUYECKOTO BOCIIUTAHUSA:

9KOJIOTMYECKH 11e7IECO00pa3HOE OTHOIICHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIEeCTBOBAHUS;

MOBBIIIEHUE YPOBHSA HKOJIOTUYECKOW KYIbTYpbl: NPUOOpETEHHE OMbITa IUIAHUPOBAHUS
MTOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUMN IJIs1 OKPYKAIOIIEH Cpeibl;

OCO3HAaHHKE TTI00aJIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTel UX pelIeHHUs,;

CIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMble MIPU U3yYCHUH OMOJIOTUH 3HAHUS U YMEHUS
IpU pEIIeHUH MNPOOJEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOIB30BaHUEM (COOIIOACHUE
MpaBWJI TOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PAaBHOBECHUSA B JIKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HETMPUATHE NCHCTBUI, MPUHOCIIIMX BpEA OKPYXKAroIIel MPUPOJHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOIAroNnpuUsATHBIE SKOJOTHYECKHUE MOCIEACTBUS MPeapHHUMAEMbIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YMe Pa3BUTOTO HSKOJOTHYECKOTO MBIIIIEHHS, SKOJIOTHYECKON KYIbTYpBI, OIBITA
JESITENFHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS UMH B
MO3HABATEIbHONW, KOMMYHUKATHBHOW M COLMAIbHOW TMpPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JeSITeNFHOCTH YKOJIOTHUECKON HAMPaBICHHOCTH.

8. LleHHOCTH HAYYHOTO MMO3HAHUS:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOILECTBEHHOM IPaKTUKH, OCHOBAHHOIO Ha JUaJore KYJIbTYD,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIbTYPHOM MHPE;

COBEPILECHCTBOBAHUE A3BIKOBOM U YUNTATEIbCKOM KYJIbTYPBI KAK CPEICTBA B3aUMOICHCTBHS
MEXAY JIFOJIbMU U NIO3HAHMSI MUPA;

MIOHMMaHHe cHelu(pUKU OHOJIOTUM KaK HAayKd, OCOo3HaHUE €€ posiu B (hopMHUpOBaAHUU
PalMOHAIBLHOTO HAYYHOI'O0 MBILIJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHpE KaK O €AMHCTBE MpUPOJbl, 4YeJOBEKa M oOOIlecTBa, B I[O3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN U PelIeHNnH IpoOIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTUHU Ui COBPEMEHHOM IUBWIM3ALMU: 00ECIIEUEHUSI
HOBOI'O YPOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUSI NEPCIEKTUBHBIX OMOTEXHOJIOTUHM, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEYECTBA; MOUCKA MMyTeH BBIXOJA U3 TNI00ATbHBIX
9KOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoja K yCTOMYMBOMY pa3BUTHIO, PAllMOHAIBHOMY
WCI0JIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHH OMOJIOTHYECKUX 3HAHUM B LENSIX MOBBIIIEHUS 00IIeH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOM TIpaMOTHOCTH KaK COCTaBHOM 4YacTH (YHKIMOHAJIbHOU
IrpaMOTHOCTH O0y4aromuxcs, GopMUpyeMOH Npu U3y4yeHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHMS, HCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIOJIb30BaTh IMOJIydae€Mble 3HAHUS JJIS aHalu3a U OOBSCHEHUS SIBICHUM
OKPY)KAIOILIET0 MHUpPAa M MPOUCXOJSAIIMX B HEM HM3MEHEHUN; yMEHHE JelaTh 00OCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C LEJbI0 MOJTy4eHus
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JJS pelleHUus
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTU HAay4YHOW NEATENBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IIPOCKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
aKTMBHOMY IIOJIyY€HHIO HOBBIX 3HaHMIl 1O OHOJOIMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSMH.

B npouecce NOCTHKEHHS JMYHOCTHBIX pE3YJIbTATOB OCBOECHUS OOydaroLUMMHCA
IporpamMMbl  CpefHero oomero oOpa3oBaHus y oOOy4arolMXcs  COBEPLIEHCTBYETCS
SMOLIMOHAIbHBIM HHTEIUIEKT, IPEANoaraouuil copMupOBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOILEr0 CIOCOOHOCTh IOHMMATh CBOE YMOLIMOHAIBHOE COCTOSHHE,
BUJIETh HAIPABJICHUS Pa3BUTUS COOCTBEHHON 3MOLIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0€;

caMOperyJInpoBaHus, BKJIFOYAIOLIETO CaMOKOHTpOIJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEAEHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOLMOHAIBHBIM
W3MEHEHHSIM U MPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTMBALM{, BKJIKOYAIOLIEH CTPEMJICHHE K JOCTHKCHHIO LIEIU U YCIEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHUE JIECTBOBATh, UCXO/I U3 CBOUX BO3ZMOKHOCTEM;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSHHE IpPYIHX,
YUUTBIBATh €r0 IPU OCYIIECTBICHUHM KOMMYHMKALIUH, CIOCOOHOCTh K COYYBCTBUIO H
COTIEpEKMBAHMUIO;

COLIMANIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHHUS C JPYTrUMHU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH MHTEPEC U pa3peIiaTh KOHPIUKTHL

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3ylbTaTbl OCBOCHHS y4eOHOro mpeaMera «BbHOJorHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA  MEKAMCLUUIUIMHAPHBIE
(MexXnpeaMeTHbIe) 00lIeHayUYHbIe TOHATHUS, OTPAXKAIONIUE 1IETOCTHOCTh HAYyYHON KapTUHBI MUpa
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U crenu@uKy METOI0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHA,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIEI0BAaHUE, HAOIIOEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIp.); YHUBEPCAJIbHbIE yUeOHbIE
nevicTBusi  (TMO3HaBaTeNbHBIE, KOMMYHUKAaTHBHBIC,  pEryIsSTHBHBIE), oOecIeynBaromume
¢dopmupoBanne (HyHKIMOHAIBFHOW T'PAMOTHOCTH M COLIMANBHOW KOMIETEHLUH OOYYarOIIUXCs;
CIIOCOOHOCTh oOyyJaromuxcs HCII0JIb30BAaTh OCBOCHHBIE MEXAUCHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajbHble Yy4yeOHbIE IEHCTBUS B IIO3HABATEJIBbHOU U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPaMMBI CPEIHEro o0mero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBnazeHne yHUBEpPCAIbHBIMU Y4€OHBIMU MIO3HABATEIbHBIMU JCHCTBUSMU:

1) 6a3oBbI€ JOTUYECKUE JECHCTBUS:

CaMOCTOSITENIBHO (OPMYJIMPOBATh U aKTYaJIM3UpPOBaTh MpoOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOECHHWM 3HAHUN NPHUEMBI JIOTUYECKOTO MBIIIIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, Kilaccuukanuy, o0000IIeHus), pacKpbhIBaTh CMBICA OMOJIOTMYECKUX
MOHATHUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABJIUBATH CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh e JeATENbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HUX JOCTHKECHHUS,
COOTHOCHUTH PE3YyIbTAThI AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TOHATHSA JUIsl OOBbsiCHEHHs! ()aKTOB U SIBJICHUH >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTMYECKUE pacCyXJIeHUs (MHAYKTUBHbBIE, JEAYKTUBHbIE, IO AaHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

MPUMEHATh CXEMHO-MOJIEIIbHBIE CPE/ICTBA JUIsl MPEICTABICHUS CYILIECTBEHHBIX CBSI3E€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TAaKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3IMYHbIX HHPOPMALMOHHBIX HICTOUHUKAX;

pa3pabaTbIBaTh IJIaH PEIIEHUS NPOOIEMBl ¢ yUETOM aHAJIN3a UMEIOLIUXCS MaTepHUaIbHbIX
U HEMAaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YIbTATOB LEINSM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIbHOCTH;

KOOPAMHUPOBaTb M BBINOJHATE padOTy B YCJIOBUSAX pEAbHOIO, BUPTYalIbHOIO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIIJICHNE IPU PEIIEHUH KU3HEHHBIX Po0IeM;

2) 6a30BbIE UCCIIEAOBATEIILCKUE ACHCTBUSL:

BJIaJIeTh HaBbIKAMM y4eOHO-HCCIIE0BATENILCKOM U MPOEKTHON /EATEIbHOCTH, HaBbIKAMHU
paspenieHus mpobiaem; 00s1aaaTe CHOCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY HOMCKY
METOJIOB PELICHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInNYHbIX METOJIOB IO3HAHUS;

UCIOJb30BaTh Pa3IMYHble BUJblI JICATEIBHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTYyallUsX, B TOM 4HUCIE IpU
CO3/1aHUM Y4EOHBIX U COLIMATIbHBIX IPOEKTOB;

(opMUpPOBaTh HAYYHBIM TUI MBIIIJICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUAMU U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337a4M B 00pa30BATENbHOMN JEATENBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

BBISBIIAATD IIPUYMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJU3MpOBaTh 3aJady, BbIJIBUIaTh
TUIOTE3Y €€ pEeLIEeHUs, HAXOIUTh apIyMEHTBI Ul JO0KAa3aTelIbCTBA CBOMX YTBEPKICHUI, 3a1aBaTh
IapaMeTpsl U KPUTEPUHN PELICHUS;



aQHAJIM3MPOBATh IIOJyYEHHBIE B XOJE pEUIEHUS 3aJaud pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IeJICHANPABICHHBIA MOUCK TEPEHOCA CPENICTB M CHOCOOOB JICHCTBUA B
podecCHOHANBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHHWA B [I03HABATEIbHYHD M IPAKTHYECKYyK0 00JacTu
AKHU3HEJESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBbIE WUJEH, MpeAjaraTb OPUTMHAIbHBIE IOJAXOJbl M PELIECHUS; CTABUTh
poOJIeMBI U 3a/1a9H, JIOTTYCKAIOIINE allbTepHATHBHBIC PEIICHHS,

3) nedicTBus o paboTe ¢ nHpOpMaIUeH:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpManuu (Tekcre ydeOHOTo mocolwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBapsX U CIPABOYHUKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHanMM3MpoOBaTh HMH(OPMALMIO pPa3IMYHBIX BHAOB U (opM
MIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATH €€ I0OCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3amnpockl U NPUMEHATh pa3IMYHble METOJbl IpPU TMOUCKE M oTOOpe
OunosioruuecKoi nHPopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT MCHOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMpaTh ONTHUMalIbHYIO (OpPMY TPEICTaBIEHUs OHOJOTHYECKOM
uHpopmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIHIIbI, PUCYHKU U Ip.);

WCIIOJIb30BAaTh HAy4YHBIH SI3bIK B KaueCTBE CpeIcTBa IpH padboTe C¢ OMOJIOTHYECKOM
uHpopmanuen: NPUMEHITh XUMHUYECKUe, (pU3nueckue M MaTeMaTUYecKue 3HAKH U CHUMBOJIBI,
dbopmynel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MpeoOpa30BhIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJIAAHOCTH;

BIIAJIeTh HABBIKAMHM pAcClO3HaBaHWs U 3alluThl MH(pOpMalMK, HH(YOPMAMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBnageHne yHuBepcalbHBIMHM KOMMYHUKAaTUBHBIMU JE€HCTBUSIMU:

1) oGmieHwue:

OCYIIECTBIIATh KOMMYHHKAIIMK BO BCEX cepax KU3HU; aKTUBHO Yy4acTBOBATh B JHAJIOIe
WIH JAUCKYCCUH IO CYLIECTBY OOCYXJIaeMOi TeMbl (YMEHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBATH
CYXJIEHHs] OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJularaéMoil 3ajayd, YYUTBIBAaTH MHTEPECHl U
COIIACOBAHHOCTB MO3ULMHI IPYTUX YYACTHUKOB JMAJIora UM JUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHbIE CpPEJCTBA OOLICHMSA, MOHUMAaTh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHIIOK BO3HUKHOBEHUSI KOH(QJIMKTHBIX CUTYallUi; yMETh CMAr4aTh KOHQIUKTHI U
BECTH I1€PETOBOPSI;

BJIQJIeTh Pa3IMYHBIMHU ClocoOaMu OOLIEHHMS U B3aMMOJCWUCTBUS; MOHMMAaTh HaMEpPEHUs
JPYruX JI0JieH, NpOsIBIATh YBAXXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHMS C MCIIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

2) coBMecCTHast eSITeIbHOCTD:

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYaIbHON pabOTHI MpU
peneHny 61oornyeckoi mpoOiaeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MPUMEHEHUS IPYIIOBBIX
(dbopM B3aUMOJEHUCTBUS MPH pelIeHNH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHUKy M METOJIbl COBMECTHBIX JECUCTBUI ¢ y4€TOM OOLIMX MHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHBA;



IIpUHUMATh 1€Jb COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBaTb M KOOPAMHUPOBATH
JEUCTBHUS 110 €€ NJOCTUKEHHUIO: COCTABIIATH IUJIaH JIEHCTBUN, PACIPEEIIATh POJIM ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CY>KIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJa M BKJIaJa KaXKIOI0 y4aCTHMKA KOMaH[bl B OOLIUI
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTb HOBBIE IIPOEKThI, OLEHUBATh WJAEU C MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPAaTErHMYECKOE IIOBEJCHHE B pPa3IMYHBIX CHUTYalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHUE, ObITh MHUIIMATUBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEUCTBUSAMMU:

1) camoopranuzanusi:

HCIO0JIb30BAaTh OHOJIOTUYECKUE 3HAHUS JUISl BBIABICHUS MpOOJEM M UX pEUICHUs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUM 1IEJIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOUX
JEUCTBUAX U TOCTYNKAaxX MO OTHOLICHUIO K JKUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOINX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [TO3HABATEIBHYIO JIESTEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIC 3aJa4dl B OOpPa30BATEIBHON MACSITEIBHOCTH H
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PElIeHUsl MPOOIeMBbI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEINOYTEHHII;

JaBaTh OIEHKY HOBBIM CUTYaIlHSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOUYTEHU;

JieNiaTh OCO3HAHHBIM BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco0cTBOBAaTh (POPMHUPOBAHUIO U TIPOSIBIICHHUIO IIIMPOKON SPYAUIIMH B Pa3HBIX 00J1aCTAX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBIA YPOBCHD;

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B IESATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIQJIETh HaBbIKAMHU MO3HABATEJILHOM pediekcun Kak 0CO3HAHUS COBEPILIAeMbIX ACHCTBUIMA
Y MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI; UCIOJIH30BATh IPUEMBI pedIiekcuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYI'UX [IPU aHAIU3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npunsTHE CeOS U APYTUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB ACSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOrO YeJIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

IIpenmetHbie pe3ynabTaTel 0ocBoeHUs nporpammbl COO mo 6uosioruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue a1 ydyeOHoro npeamMera «buosiorus» HaydyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH TO OCBOEHMIO, MHTEpIpeTaluy M I[peoOpa3oBaHUIO 3HAHUM, BHJbI
JEATeNbHOCTH 10 IMOJyYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTYallUsIX, @ TAKXKE B PEAbHBIX )KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C Onosorueit. B mporpamme
IIpEeIMETHBIEC PEe3YyNIbTaThl IPECTABIICHBI 110 T0J1aM 00yUeHHS.
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10 knacc

[IpenmMeTHBIe pe3yabTaThl OCBOEHUS yUeOHOTO IpeaMeTa «bruonorush) 10KHbI OTPaKkaTh:

1) chopMupoBaHHOCTH 3HAHUI O MeCTE W POJIM OMOJIOTUU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS; O BKIIA/IE POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu; PYHKIIMOHATBHON IPaMOTHOCTH YEJIOBEKA [T PEIICHHS )KU3HEHHBIX 33/1a4;

2) yMeHue pacKpblBaTh COJEpXKaHUE OMOJIOIMYECKUX TEPMHUHOB U MOHSTHUH: >KU3Hb,
KJIETKa, OpraHu3M; MeTaboim3M (OOMEH BEIIECTB W MPEBpAICHUE SHEPruu), TrOMeocTas
(camoperynsuusi), ypOBHEBasi  OpraHu3alMsl JKUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE
(penpotyKuust), HacJlIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

3) yMeHue u3naratb OMOJIOTHYECKHE TEOPUH (KJIETOYHAsL, XPOMOCOMHAsl, MyTallMOHHAs,
LEHTpaJbHas J0orMa MOJIEKYJsipHOW Ouosiorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 eHTpax MHOTr000Opa3usi U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BaswuiioBa), onpenenaTs rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

4) yMeHue Bia/leTh METOJaMH HaAy4YHOTO TIO3HAHUSI B OMOJIOTMH: HAa0JII0/IeHNE U OITUCAHHE
KUBBIX CHCTEM, IIPOLECCOB U SIBJICHUN; OpraHu3alus M MpPOBEACHHE OHOJIOTMYECKOTO
SKCINEPUMEHTA, BBIABM)KEHWE THUIOTE3bl; BBIBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX pEe3ylbTaTOB, HMCIOJIb30BAaHHBIX HAYUHBIX MOHSITHIA,
TEOPUIi U 3aKOHOB; YMEHHE JIe1aTh BHIBObI HA OCHOBAHMH IOJIYYEHHBIX PE3Y/IbTaTOB;

5) yMeHue BBIAEATH CYLIECTBEHHbIE IPU3HAKN BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT;
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB; OCOOEHHOCTH IPOIECCOB: 0OMEHa BELIECTB U
MIPEBPALLEHUS] SHEPTUU B KiETKe, (OTOCHHTE3a, MIACTUYECKOTO U SHEPreTH4YecKoro odmeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OIJIOJOTBOPEHHS, PA3MHOKEHHUS, WHIUBUIYAIbHOTO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

6) yMeHHe IPUMEHSTH MOJIY4YeHHbIE 3HAHUA 7151 00BCHEHUS OMOJIOTHYECKUX MPOLIECCOB
U SIBJICHUH, JJIS1 IPUHSATHS MPAKTUYECKUX PEIICHHH B TOBCETHEBHO )KM3HM C 1I€JIbI0 00ecTieueHust
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 3I0POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHHS B OKpY)Kalolleld MPUPOJHON cpeae; MOHMMaHue HEOoOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUI COBpEMEHHOW OHOJIOTUU M OMOTEXHOJIOTUH Ui pPaliOHAJIBHOTO
MIPUPOIOIIOJIL30BAHUS;

7) yMmeHue pemiatb >JeMEHTapHble T'€HETUYECKHE 3aJaud Ha MOHO- U AUTMOpUIHOE
CKpeIllMBaHUE, CIETUIEHHOE HACIIEI0BAHUE; COCTABISATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIA TIpe/ICKa3aHus Hacle0BaHUS IPU3HAKOB y OPraHU3MOB;

8) yMeHue BBINOJHSATH J1a00OpaTOPHBIE U NMPaKTUUYECKUE paboThl, COONIOAATH MpaBUia Npu
pabote ¢ yueOHBIM U JJa00PaTOPHBIM 000PYIOBAHHEM;

9) ymMmeHue KpUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATh MH(OPMALINIO OHOJIOTMYECKOTO
COJIep>KaHusl, BKIIIOUYAIOIIYIO TICEBAOHAYUHbIE 3HAHUS U3 Pa3IMuHbIX HcTOUHUKOB (CMU, HayuHO-
MOMYJISIpHbIE MaTepuaibl); ATHUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBAHHM B OHOJIOTHH,
MEJHINHE, OMOTEXHOJIOTUH;

10) ymeHnue co3naBaTh COOCTBEHHBbIC MHCbMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMOJIOTMYECKYI0 HMH(QOpPMAIMI0O M3 HECKOJbKMX MCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

11 xnacc

IIpenmeTHbIe pe3ynbTaThl OCBOGHUS yUeOHOTO MpeameTa «brosiorusy 10mKHbI OTpakaTh:

1) chpopMHpPOBaHHOCTH 3HAHUI O MecCTe U POJIM OMOJIOTHUHM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOTO MHUPOBO33PEHHUS; O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nosoruu; GyHKIMOHAIBHON IPAMOTHOCTH YEJIOBEKaA JUIS pellIeHHs dKU3HEHHBIX 33/1a4;
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2) yMeHHE pacKphIBaTh COJCpKaHWE OWOJNOTHYECKHMX TEPMHUHOB M TMOHATHH: BHJ,
TOTYJISILUS, TeHO(OHI, IBOJIIOIHSL, ABMKYIIME CHIIBI ((haKTOPbI) IBOJIOILHH, IIPUCTIOCOOIECHHOCTD
OpraHu3MOB, BHI000pa30BaHHE, OSKOJOTUYECKHE (DAKTOPHI, HKOCHUCTEMA, MPOAYIEHTHI,
KOHCYMEHTBI, PeIyLICHTHI, LIETTH MUTaHUs, SKOJIOTHUECKas MUpaMua, OHoreorenos, ouochepa;

3) ymeHue wu3naraTb OuosIorMuYecKkue Teopuu (dBoironuoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKasi TEOPUs IBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampasieHuid u nytei 3Bomonuu A. H. Cesepuosa, yueHus o
o6uocdepe B. . BepHaickoro), onpenensTs TpaHULBI UX TPAMEHUMOCTH K KUBBIM CHCTEMAaM;

4) yMeHHE BJIaJeTh METOJAMH HAYy9YHOTO MMO3HAHUS B OMOJIOTHH: HAOIOIEHHE U ONTUCAHNE
KUBBIX CHUCTEM, IIPOLECCOB U SIBJICHUN; OpraHu3alus M MpPOBEACHHE OHOJIOrMYECKOTO
OKCTIEPUMEHTA, BBIIBM)KCHHUE THUIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXAY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3yIbTAaTOB, HWCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPUI U 3aKOHOB; YMEHHE JIeaTh BHIBOJIbI HA OCHOBAHHH MOJIyYE€HHBIX PE3yJIbTaTOB;

5) yMeHue BBIIEIATH CYIIECTBEHHbIE MPU3HAKH CTPOEHHUS OHOJOrMYECKUX OOBEKTOB:
BUJIOB, HOMYJSALUUN, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€O1I€HO30B U 3KOCUCTEM;
OCOOEHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS SKOJIOTMUECKUX (PaKTOPOB Ha
OpraHu3MBbl, IIepeHOCca BEUIECTB U OTOKA SHEPTUU B DKOCHCTEMAX, aHTPOTIOT€HHBIX U3MEHEHUH B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHYECKHX LHUKIOB B
ounocdepe;

6) yMeHHe IPUMEHSTD MOJTY4YEeHHbIE 3HAHUS JJIs1 00BbICHEHUSI OMOJIOTUYECKUX TPOIECCOB
U SIBIICHUH, TSI IPUHSATHUS IIPAKTHIECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IIEITBI0 00ECTICUCHHS
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3J0POBbSl OKPYXAIOMIMX JIIOAEH, COOMIOAEHHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsSI B OKpYKAalOLIeW MNPUPOTHON cpeze; MOHMMAHUE HEOOXOJUMOCTH
UCIOJIb30BAHUSA JOCTHKEHUH COBPEMEHHOM Ouosorun Ui palnMoHaIBLHOIO
IIPUPOIOTIONIL30BAHMS;

7) yMeHue pemaTh JeMEHTapHble OMOJIOTHYECKHE 3a/1a4l, COCTABIATh CXEMBbI IIEpeHOCca
BEIIIECTB M SHEPTUH B DKOCUCTEMAaX (IICTIH MUTAHWS ),

8) ymeHue BBITIOJHATE JTa00paTOPHBIE M IPAKTUYECKUE PabOTHI, COOMIOATh MTpaBUiia Mpu
paboTe ¢ yueOHBIM U JJa0OPATOPHBIM 00OPYIOBAHHEM;

9) yMeHne KpUTHYECKH OLICHUBATh U MHTEPIPETUPOBATh HH(OPMALHUIO OHOJIOTHYECKOTO
COoJIepKaHHUs, BKIIIOYAOLIYIO [ICEBJOHAYYHbIE 3HAHUS U3 pa3IMyHbIX HcTouHUKOB (CMMU, HayuHO-
HOMYyJISIPHbIE ~ MaTepuajbl); paccMaTpuBaTh  I[JI00AJbHBIE  HKOJIOTMUYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

10) ymeHue co3maBaTh COOCTBEHHBIC NMHUCBMEHHBIE M YCTHBIC COOOIIEHHs, 0000mmas
OMOJIOTHYECKYI0 HH(POpPMAlMI0 M3 HECKOJbKMX HCTOYHMKOB, TI'PAaMOTHO MCIIOJIb30BaTh
MTOHSATUWHBIN anmapat OHOJIOTHH.

VI. COAEP) KAHUE YYEBHOI'O IIPEJMETA «bHOJIOT'USI»

10 KJIACC

1 4 B Hexento, Bcero 34 4, u3 HUX 1 4 — BXOJHON KOHTPOJIb

Tema 1. Buosiorusi kak Hayka (3 q)

buonorus kak Hayka. CBsi3b OMOJOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTECTBEHHBIMU HayKaMmH, (Quiocodueit, 3TUKOH, 3CcTeTHKOM u mpaBoM. Ponp Ouonoruu B
(hopMHUpPOBaHUH COBPEMEHHOI HaydHOU KapTUHBI Mupa. CrucTeMa OMOJIOTUYECKUX HaYK.

MeTo bl TO3HAHUS KUBOW MPUPOIbI (HAOMI0IEHIE, SKCIIEPUMEHT, OITUCaHe, U3MEpPEHHE,
KIacCU(UKaIus, MOJICTHPOBAHUE, CTATUCTHYECKass 00paboTKa TaHHBIX).
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JleMoHCTpanuu:

IToptpersr: Y. Hapsun, I'. Mennens, H. K. Konb1os,

JIx. Yorcon u ®@. Kpuk.

Tabnuuet u cxembl: «MeTo bl TO3HAHUS KUBOU TPUPOIBD).

JIabopaTopHbIE U MPAKTUICCKHE PAOOTHI:

[Ipaktuyeckas pabora Ne 1. «lcmosib30BaHME pPA3IMYHBIX METOJOB TPU HM3YUYECHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucteMbl 1 X opranusanus (1 u)

XKuseie cucremsl (OnocHCTEMBI) Kak NpeAMET H3ydeHUs Ouojoruu. OTiIHuue KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPOJIBI.

CpoiictBa OwocucTeM W WX pasHooOpa3ue. YPOBHH OpraHHW3alili OHOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHM3MEHHBIN,  MOMYJISIIHOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOreo1IeHOTHYECKHI ), OMOChEPHBIH.

JleMoHCTpanuu:

Tabmuipel 1 cxembl: «OCHOBHBIE NPU3HAKH KU3HUY», «YPOBHU OpraHM3allMM >KUBOMN
MIPUPOIBI».

O6opynoBanue: moaens mosekyisl JJHK.

Tema 3. Xumuueckuii coctaB U ctpoeHue kiaerku (9 u)

XUMUYECKUH COCTAB KIETKU. XUMUYECKHE AIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bopaa u MmuHepanbHbI€ BEIIECTBA.

OyHKIMK BOJBl M MUHEpaJbHBIX BemlecTB B kieTke. [lojnepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHHOKHCIIOTH — MOHOMEpHI 6ekoB. HezameHnnMebie
U 3aMEHHUMBIE AMHHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYpPHl O€IKOBOM
MOJIEKYNbl (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAs WU YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBolicTBa OenkoB. bronornyueckue GyHKIuM OEITKOB.

depmeHThl — Onosoruveckue karanuzaTopbl. CTpoeHue ¢epMeHTa: aKTHBHBIN LIEHTP,
cyocrtpatHas  crenuduuHocth.  Kodepmentsl. Burammupl.  OTauumst  GEepMEHTOB  OT
HEOPraHMYECKUX KaTalln3aToOpPOB.

VYrneBopl: MOHOCaxapu/ il (IJII0KO3a, pubo3a 1 Ae30Kcuprubo3a), Aucaxapubl (caxaposa,
JIaKTO3a) W MOJHcaxapuibl (Kpaxmalsl, TJIUKOTeH, LeJuloino3a). buonoruueckue QyHKIUU
YIJIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, (Gochomunuaer, crepounabl. ['mapodunbHO-THAPODOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCJIKOB U JIUIUJOB Kak
HMCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: JJHK u PHK. HykiieoTuipl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxunuu PHK. Bunet PHK. AT®: ctpoenue u
GyHKIHH.

Huronorus — Hayka o kinerke. Knerounas teopus — npumep B3aUMOJEHCTBUS UAECH U
(hakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4YEeHHUS KIETKH.

Knerka kxak nenoctHas »xuBas cucreMa. OOuiye npu3Hakyu KIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpana, mosekynbl JJHK kak reneTudeckuit anmapar, cuctemMa CUHTE3a OeJka.

Tunbr kieTok: sykapuoTHdeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokaproTHuecKon kieTku. Kierounas crenka 6akrepuil. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTJIIMYMS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOUHAsl CTEHKA, TNTUKOKAIUKC, UX (DYHKIHU.
[Ina3matuueckass memOpaHa, e€ cBoiictBa W (yHkuuu. LlurormasmMa u e€ OpraHoujbI.
OnnomemOpannbie opranouasl kietku: IIIC, annapar I'onbmpku, nu3ocomsl. [lomyaBToHOMHBIE
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OpraHouibl KIETKH: MUTOXOHAPUH, IIacTu il IIponcxoxaeHrue MUTOXOHAPUH U ru1acTua. Bust
wiactua. HememOpaHHbIe OpPraHoMIbl KJIETKH: PHUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIIH,
pECHUYKH, KIyTUKH. DyHKIUHA OPraHOUI0B KIETKU. BritoyeHus.

Anpo — perynsaTopHbIi HeHTp KieTku. CTpoeHue sapa:

saaepHas 000J104Ka, KapHOIUIa3Ma, XPOMATHH, SIIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHCcTpanmu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKUX JJIEMEHTOB B  HEXHUBOW MPUPOJIEY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOUM IIPUPOJIEN.

Tabmuipr 1 cxembl: «llepuoauueckas TabiauIa XMMHUYECKUX 3J€MEHTOB», «CTpoeHue
MOJIEKYINBI BOJbI», «brocunTtes 6enka», «CTpoeHne MojeKkyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenune monexynst AT®», «CTtpoeHne sykapuoTHYecKon
KieTkn», «CTpoeHHe XUBOTHOM KieTKn», «CTpoeHue pacTUTeNbHOW KieTkn», «CTpoeHue
MIPOKApUOTHYECKOH KIETKN», «CTpoeHHE Aapa KIETKN», «YTJIEBOJbD, «JIUmuIbD.

OGopynoBaHue: CBETOBOM MHKPOCKOT, 000pyIOBaHUE JUIsl MPOBEEHUS HAOIIOICHUH,
M3MEpEeHuH, HKCIEPUMEHTOB; MUKpOTMpENnapaTbl pacTUTENIbHbBIX, KUBOTHBIX M OaKTepuaIbHBIX
KJIETOK.

JlaGopaTopHbIE U TPAKTUIECKHE PAOOTHI:

Jlabopatopnast pabota Ne 1. «M3ydeHue CTpoeHHsS KIETOK PACTCHHH, XWUBOTHBIX W
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKpOTIpENapaTax U X OIMUCAHHE.

Tema 4. ’KusnenesreabHocTb KiaeTku (5 u)

OOmeH BemiecTB, WIM MeTa00IM3M. AccuMuisanus (TJIaCTHYECKU OOMEH) u
TUCCUMUIISALINS (PHEPTETUIECKU 00OMEH) — JIBE CTOPOHBI €IMHOTO Mpoliecca MeTabonu3ma. Posb
3aKOHOB COXPAHEHUs BEILIECTB U SHEPTUU B IOHMMaHUU MeTaboIn3Ma.

Tumer oOMeHa BemecTB: aBTOTpOo(dHBIN U rereporpodHsblii. Ponb dhepmeHToB B 0OMEHe
BEILIECTB U MPEBPALICHUYN YHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemHOBas (a3el (doTocuHTe3a. Peakmuu doTocuHTE3A.
DddextuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS )KU3HU Ha 3emuie. BimsiHue yciaoBuid
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA

XeMocuHTe3. XeMOCHHTE3upyrolue OakTtepuu. 3HaU€HUE XEMOCHHTE3a JJIs JKU3HH Ha
3emute.

DHepretuyeckuii oOMeH B  KieTke. PaciienyieHue  BelIeCTB, BBIACICHUE H
aKKyMYyJIUPOBAaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KIETOYHOE JpixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakiun wmartpuunHoro cuHTe3a. ['eHernueckas wuHpopmanus u JIHK. Peanuzarnus
reHeTuyeckoil nHpopManuu B KieTke. ['eHeTnyeckuii KoJ U ero cBoiictBa. TpaHCKpUMUg —
matpuunblii cuate3 PHK. Tpancnauus — Ouocunte3 Oenka. Jransl Tpancisiuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTe3e Oelnka.

Hexnerounsle ¢opmbl XKu3Hu — Bupycbl. Hcrtopust oTkpbitus BupycoB (/I.U.
WBanoBckmit). OCOOEHHOCTH CTPOEHUS U >KU3HEHHBIN IIUKJI BUpYcoB. baktepnodaru. bonesnn
pacTeHuil, )KU-BOTHBIX U Y€JIOBEKA, BbI3bIBaEMbIE BUpycaMU. Bupyc uMmyHo-aeduuTa yeaoBeka

(BUY) — Bo3oymutens CIIMa. OOpaTHas TpaHCKpUIIMs, peBepTa3a M HHTErpasa.
[Ipo¢unakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a00JIeBaHUI.
JemoHcTpanuu:

IToptpetsl: H. K. Konpuos, /I. Y. UBanosckuii, K. A. Tumupsses.
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Tabmuer w cxembl: «Tumbl  mwTaHus», «Merabomusm», «MUTOXOHIPHS,
«QHepreTuueckuii 0oMeny», «Xiopormiacty, «Dotocunres», «Crpoenne [IHK», «Ctpoenue u
¢bynkumonupoBanue reHa», «CuHTte3 Oenka», «leHermyeckuid  Koa», «Bupycem,
«bakrepuoparn», «Crpoenme wu xku3HeHHbId 1wmkin Bupyca CIIMla, Oakrepuodaray,
«Permukanus JTHK».

Ob6opynoBanue: moaenu-anmukanuu «Y npoenne JHK u tpanckpunims», «buocunres
Oenkay, «CTpoeHue KIETKI»; MoJienb cTpykTypsl JTHK.

Tema 5. PazMHoOKeHHe U MHANBHAYAJIbHOE Pa3BUTHE OPraHu3MoB (5 )

Knerounslii muki, wiM >KW3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilpomeccsl,
nportekaromue B uHtepdasze. Pemnmukanusa — peakuusa marpuusHoro cunresa JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTuIl. JIUIUIOMIHBIN M TalJIOUJIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTonorndyeckne OCHOBBI Pa3MHOXKEHUSI U MHAUBUAYATHHOTO Pa3BUTHUSA
OpraHMU3MOB.

Henenue xnetku — wmuto3. Craguu murosa. Ilponeccsl, mpoucxoisiive Ha pa3HbIX
cTagusIX MUTO3a. brosornueckuii CMBICI MATO3A.

[Iporpammupyemasi TuOEIb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHUS OpraHu3MoB: Oecrmojioe U mosoBoe. Buael OGecnosnoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHUeE,
BETE€TaTUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE IS
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.

Meiio3. Cragun Mmeiio3a. IIponeccel, npoucxoasimue Ha craausx menosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii cMbICI M 3HaYEHUE MEN03a.

I'amerorenes — npouecc 0Opa3zoBaHUs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKHU U sM4HuKUA. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30U[,
SMIEKIIeTKa) — cmepmatoreHe3 U ooreHe3. (OCOOCHHOCTHM CTPOCHHS SHIEKIETOK |
criepMmaro3ouoB. OmnogorBopeHue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (dMOpHOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHUE, TacTpYJIsIys,
opranorenes. [loctamOpuonanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBLHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB; (aKTOPbI, CIIOCOOHBIE
BBI3BIBaTh BPOKJAEHHBIE YPOICTBA.

Poct u pazButue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTAaIUN
pa3BUTHSL.

JleMoHCTpanuu:

Tabmuis! u cxembl: «©OpMBI pa3MHOKEHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUI, «JleneHne KIeTKu OaKTepuii»,
«CTpoeHHEe TOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KiieTouHblil nukiy, «Pemnukanus
JHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pazBuTHe», «I'ameTorenes y MiaeKONUTarOIMIMNX
1 4yesnoBekay, « OCHOBHBIE CTa/IUA OHTOT€HE3a.

O6opynoBaHue: MHKPOCKON, MHKporpenapaTsl «CrepMaTo30Mabl MIIEKOMUTAOIIET0Y,
«Siueknerka miuekonuTarouero», «Kapuokunes B KiieTkax KOpeUIka JyKay, MarHuTHas MOJEIb-
anmunkanus «Jlenenue kinetkmw»; moaens JJHK, Mmonens metadasHoii XpoMOCOMBL.

JIabopaTopHbIe U MPAKTUYECKHE PAOOTHI:

Jlaboparopnas pabota Ne 2. «HabmroieHue MuTo3a B KJIeTKaX KOHYMKaA KOpEeIlKa JTyKa Ha
TOTOBBIX MUKPOIPENapaTax».

JlaboparopHas pabota Ne 3. «M3ydyeHHWe CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.
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Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB (8 4)

[Ipenmer w 3amaum reHetuku. Victopuss pa3BuTHUs TeHETUKU. PoJsib muTONOrMM U
SMOPHOJIOTUN B CTAHOBIICHHH T'€HETUKU. BKITal pOCCUICKUX U 3apyOe)KHBIX YIEHBIX B PA3BUTHE
TEHETUKU. MeTOobl TEeHETUKH (THOPHUIOJIOTUYCCKUHN, I[IMTOTCHETUYCCKUH, MOJICKYISIPHO-
reHeTudeckui). OCHOBHBIE T€HETUYUECKHUE MOHATHUS. | eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpe-IIHBaHUM.

3aKOHOMEPHOCTH  HAcJIeJOBaHUs MPU3HAKOB, ycTaHoBieHHble [. Menuaenem.
MonoruOpuaHOe CKpeluBanne. 3aKOH eAMHO-00pa3wsi THOPHU/IOB TIEPBOTO MOKoJIeHUs. [IpaBuio
JTOMUHUPOBAHUS. 3aKOH pacuierieHus mnpu3HakoB. [mmore3a umcrotel ramer. [lomHoe u
HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe CKpelMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEJAOBAaHUS IPU3HAKOB.
[{utoreHeTHYeCKNEe OCHOBBI JTUTHOPUIHOTO CKPEUIMBAHUS. AHAIM3UPYIOUIEE CKpEllUBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHOe HacienoBaHue mnpu3HakoB. PabGora T. Moprana 1o cremieHHOMY
HACJIEIOBaHUIO F'eHOB. HapylieHne ClernieHns TeHOB B pe3yIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTHU. | eHeTHYeCKre KapThl.

I'enetnka moma. XpoMOCOMHOE OTNpE/IEIeHHE Mojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
l'omorameTHble W rereporameTHble OpraHu3Mbl. HaciienoBanue NpHU3HAKOB, CLEIUIEHHBIX C
MOJIOM.

HN3MeHunBOCTh. BHibl ©3BMEHYMBOCTH: HEHACJIEICTBEHHAS U HACIAEACTBeHHas. Posb cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKAITMOHHOW HW3MEHYHUBOCTH.
BaprannonHsslil psan u BapuanmoHHas kpupas. Hopma peaknunn npusHaka. KosmyecTBeHHbIE 1
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBoiicTBa MOAN(PUKAIIMOHHON W3MEHYUBOCTH.

HacnencrBenHnas, uin reHOTUNIMYECKasi, U3MEHYUBOCTh. KOMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u TOJIOBOM TIpOIleCC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTalmoHHas
n3MeHunBoCTh. Kiaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u
NPUYUHBI MyTaluidi. MyTtareHHbie (akToOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON
n3menunBocty H. . BaBunosa.

BresaepHas HaCcIE€ICTBEHHOCTh U N3MEHYMBOCTbD.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbI I'€HETUKH YEJIOBEKA:
reHealornyeckuii, OJIM3HELOBbIN, IUTOMCHETUYECKUN, OHOXMMHUYECKHI, MOJIEKYIApPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIE€HOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
reHOTUIIMpOBaHue, B ToM uucie ¢ nomounpto I1[[P-ananusza. HacnenctBennsie 3abosieBaHUs
YyeloBeKa: TreHHble Ooyie3HH, OO0JIE3HM C  HACJIEACTBEHHOW MpeApacnoioKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310pOBOrO 00pas3a >KU3HH, TUATHOCTUKU, MPOPHUIAKTUKH U JICUCHUS T€HETUYECKUX
Oone3nell. MeauKo-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOM TeHETUKHU B
MPEeIOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUN YellOBEKa.

JemoHcTpauu:

[Moptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabmuiet U cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €T0 IUTOreHEeTUYECKas OCHOBaY,
«3aKOH pacuIeIUVIEeHUs] M €ro UUTOTEHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeT»,
«durubpunnoe ckpeuuBanue», «l{uTonornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS,
«Meno3s», «B3zauMoielicTBUE AJIETIBbHBIX T€HOBY, «I € HETHYECKHUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIJIEHHOTO C TIOJIOMY,
«Kapuo-Tunbl 4enoBeka W JKUBOTHBIX», «Buael u3MeHUMBOCTH», «MoauduKamoHHas
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M3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa Tpymm KpoBW», «MyTanroHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anIuinkaun «MoHorubpuaHoe ckpemuBanue», «HemomaHoe
TOMHHHUpOBaHUE», «uruOpumHoe ckpemmBanue», «llepekpéct XpoMOCOM»; MHKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, Myranuu (GOpMBI KPBUTEEB U OKPACKH Tela); Tepoapuit
«I'opox MOCEBHOW».

JlabopaTopHbIe U TPAKTUYECKUE PAOOTHI:

Jlaboparopuas padorta Ne 4. «/3yuenue pe3yabTaTOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpENIUBaHUs Y APO30(PHUIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padorta Ne 5. «M3yueHne Mo aupUKaMOHHOW U3MEHUYHUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO PSAa U BApUALIMOHHON KPUBOW».

JlaboparopHas pabGora Ne 6. «AHamu3 wMyrauuid y JApo30Qmibl Ha TOTOBBIX
MUKpOTMpenaparax».

[IpakTnueckas padorta Ne 2. «CocTaBiieHHe U aHAJIU3 POJIOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuus opranuzmMoB. OCHOBbI OMOTexXHOI0THH (3 U)

Cenekuus Kak HayKa U Mpolecc. 3apoXKIeHUE CeNeKINN U qomMmecTukanus. Yuenue H. WM.
BaBuioBa o 1eHTpax NPOUCXOXKACHHUSI U MHOTrooOpasusi KyJabTYpHBIX pacTteHuil. LleHTpsr
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpeMeHHBIE METOJIbI CeleKInh. MacCOBBI U WHIUBHIYAIbHBIA OTOOPHI B CEJIEKIIUH
pacTeHui 1 >KMBOTHBIX. O1ieHKa dKCTEphepa. bIn3kopoacTBEHHOE CKpENTUBaHNe — WHOPHIUHT.
Uucras muaus. CKpeluBaHue YuCThIX JIMHUHN. ['eTepo3uc, unu rubpuaHas cuia. HepoactBenHoe
ckperuBanne — ayropuauar. OtmanénHas ruOpummsanus u e€ ycnexw. VICKyCCTBEHHBIN
MyTareHe3 W TMOJYYCHHE TOJHUIUIONIOB. JlOCTHMKEHUS CENEKIMH pPACTCHHUN, J>XUBOTHBIX H
MHUKpPOOPTraHHU3MOB.

buoTtexHosnorus kak oOTpaciab MNPOU3BOACTBA. ['€HHAasT WHXKEHEpHUsA. ITalbl CO3JaHUSA
pekomOunantHor JIHK wu Ttpancrennsix opranm3moB. Kierounas wumxenepus. Kierodnsie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHue pacTteHuil. KiionupoBanue BRICOKOTIPOAYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. ODKOJIOTHYECKHE W 3Thueckue mpobiembr. TMO —
TreHEeTUYECKU MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuiios, W. B. Muuypum, I'. . Kapnieuenko, M. @. IBaHOB.

Tabmuipl u cxembl: kapta «LleHTpHl MPOUCXOXKACHUS M MHOroo0pasus KyIbTYPHBIX
pactenuit», «I[lopoapl HOMalIHUX KMUBOTHBIX», «COpTa KyJAbTYpHBIX pacTeHuit», «OTnanéHHas
rubpunuzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyHpoBaHuE U TNEpeHOC
T€HOB, XpOMOCOM.

O6opynoBaHue: MYISDKU TUIOJOB U KOPHEIUIOAOB JAUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii; repOapuii «CenbCKOX03SHCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

Dkckypeusi «OCHOBHBIE METOJBI M JIOCTIDKEHUSI CENEKLUU PACTeHUW W JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035CTBO, Ta0OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

1 4 B Hexento, Bcero 34 4, B TOM uncie 1 — BXOIHON KOHTPOJIb

Tema 1. IBomouuonnas 6uosiorus (10 q)

[Ipeanocslnku BO3HUKHOBEHHMS 3BOJIOLMOHHON TEOPUHU. DBOIIOLMOHHAS TEOpUs U €€
MeCTO B OMOJIOTHH. BiHsiHUE SBOIIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.
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CupzerenbcrBa sBosonud. IlaneoHTonornueckue: mNOCIEA0BATEIBHOCTh TOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOH JICTOMHCH, TepexoqHbIe popMbl. buoreorpaduueckue: cXoacTBo U
paznuune dhayH u GpIop MaTEpPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA U PA3IUuUUsl SMOPHOHOB pa3HBIX BUIOB TO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyISIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpeanochliku BO3HUKHOBEHMS JapBHUHHU3MA.
JIBIDKyIIMEe CHJIBI  OBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHMUYEHHOCTH PECYpPCOB, HEONpENeNEHHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [lomynsius Kkak equHuIa BUAA U 3BOJIIOLUH.

JiBuoxkymue cuibl ((pakTopbl) BOJIIOLMKA BUJOB B NpupoAe. MyTallMOHHBIN mpoliecc U
KOMOMHaTHBHAsI ©3MEHYUBOCTD. [lonmynsiuonHble BOJIHBI U Apeii¢ reHoB. M3omsmust 1 MUrpanus.

EcrtectBennslii 0T60p — Hampasistoumili ¢axkrop 3Bostounu. GOpMbl €CTECTBEHHOTO
oTbOopa.

[IpucnocobaeHHOCTh OPraHU3MOB Kak pe3yNbTaT 3BoJoLuu. [Ipumeps! mpucnocoOaeHui
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalUH.

Bun u Bumoo6pazoBanue. Kputepum Buma. OcHOBHbIE (QOpMBI BHUI000pA30BAHUS:
reorpauyeckoe, 3K0JI0rHYECKOe.

Maxkpossosmtonus. @opMbl 3BoIONUU: (UIETUYECKas,, TUBEPIeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOTIOIHH.

[IpoucxoxkaeHne  OT  HECHELMANIM3UPOBAaHHBIX  IpenkoB.  IIporpeccupyromas
CHelMaIn3anns. ANanTUBHAA paJAalus.

JleMoHCTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkxens, @. Mromep, A. H. CeBepiios.

Tabmuubpl u cxeMbl: «Pa3BUTHE OpPraHMYECKOTO MHUpa Ha 3emie», «3apoAbllin
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «®Popmbl OOpsObl 3a CYyLIECTBOBAHHEY,
«EctecTtBeHHBIl  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHuit», «MHOrooOpasue IMopos
KUBOTHBIX», «[lomymsuun», «MyTannoOHHAs N3MEHYUBOCTDY;

«Apomopo3s», «Maumoamanranun», «OOwWas pereHepauus», «/IBumxymue CHIbl
sBoJiroLumny, «Kapra-cxema mapuipyra nyremectsus Y. /lapBuna», «bops0a 3a cylecTBOBaHUED,
«IIpucnoco6neHHOCTh OpraHu3MoBy, «l'eo-paduueckoe BUI000paz0BaHHE», «IKOJOTHYECKOE
BUJI000pa30BaHUE».

O06opynoBaHue: KOJUIEKLHS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMHM OKpPAcKH; Habop IUIOJ0B
U ceMsiH; Kosuekus «IIpuMepsl 3aUTHBIX TPUCIIOCOOIEHUHN Y )KUBOTHBIX»; MOJ1esIb «OCHOBHBIE
HaMpaBJIeHUs BOJIOLHUNY»; 00bEMHAs MoAeIb «CTPOEHHE TOJIOBHOTO MO3Ira MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa; KoJuieKuMs «DopMbl COXpaHHOCTH MCKONAEMbIX
KUBOTHBIX U PAcTEHMI»; Monenb-anmuukanus «llepekpéct xpomMocom»; BilaKHbIE IIpenapaTsl
«PazButne HacekoMoroy», «Pa3BuTHe JATYHmIKH»; MuKporpenapar «/Ipozoduna» (HOpMa,
MyTaluu (GOpMbI KpPbIIILEB U OKPACKHU TeENa).

JIaGopaTopHble U IPaKTUYECKHUEe PabOTHI:

JlaGopatopHnas padota Ne 1. «CpaBHeHUE BHJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlabopatopHass pabGota Ne 2. «OmnmcaHue NPUCIOCOOIEHHOCTH OpraHusmMa Hu eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BuTHe ku3HH Ha 3emute (10 u)
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JloHayuHbIe MPEACTaBICHUS O 3apOXKACHUNU XKU3HU. HaydHble TMIIOTE3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHclepMus. XUMUYecKas 3BOIIOLUS. AOMOTEHHBIM CUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAILHOE MTOATBEPKACHUE XU MUYECKON
sBosroniy. HauanbHble aTansl Onosiornyeckoit asostonuu. ['unoreza PHK-mupa. @opmuposanue
MEOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIOIMA.
®opMUpPOBaHUE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emiie 1o spam u nepuoaam. Kartapxei. Apxeiickast u mpoTepo3oncKas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUHCKUM, OPJOBUKCKUHN, CHITYPUMCKUHN, IEBOHCKHIM,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa v €€ nepuo/ipl: MajeoreHOBbI, HEOT€HOBBII, AHTPOIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U reoJIOTUYECKUX IpoieccoB. OCHOBHbBIE 3Tambl 3BOJIIOIUU
PacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMOp(o3bl y pacTeHUN 1 KUBOTHBIX. [losiBIeHHE, paclBeT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHu4eckoro MUpa Kak OTpakeHue 3BOTIOIUMU. OCHOBHbIE CUCTEMATHUECKHE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  4YeJoBeKa. AHTpPOIOJIOTHS Kak Hayka. Pa3BuTue mnpeacTtaBieHUd o
MIPOUCXOXKICHUU YeloBeKa. MeTo bl u3ydeHus: antponorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YEIOBEKA.

JBuxymue cuibl (pakTopbl) aHTpomnoreHeza. HacneacTBeHHas W3MEHUUMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TpYy/a, MBILUICHUE,
peub.

OcCHOBHBIE CTaJAMHU U BETBU SBOJIIOIMM YEJOBEKAa: aBCTPAJONMUTEKH, YeToBeK yMesbli,
Uenosek mnpsamoxondmuid, YenoBek HeaHaepTaiabckui, YemoBexk pasymubid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

UYenoseueckne packl. OCHOBHBIC OOJIBINIME pachl: €BpoTieOnIHAs (€Bpa3HiicKas), HETPoO-
aBcTpajionHass  (9KBaTOpuaidbHAas), MOHTOJOMIHAs  (a3MaTCKO-aMEpUKaHCKasi).  UepTsl
MIPUCIIOCOOIEHHOCTH MTPEICTaBUTENEH YEeJI0BEUECKUX pac K YCIOBUSAM CYIIeCTBOBaHUA. EMUHCTBO
yenoBedyeckux pac. Kputuka pacusma.

JleMoHCTpanuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muiep, I'. FOpu, Y. lapBuH.

Tabmuis! u cxemsl: «Bo3HukHOBeHHEe COJIHEUHON CUCTEMBI», «Pa3BUTHE OpraHUYECcKOTO
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTkay, «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKHUX HAXOJIO0K
MIPEIKOB COBPEMEHHOTo 4enoBeKkay, «JlpeBHeimue moam», «JlpeBHue moam», «llepsbie
COBPEMEHHBIE JII0IN», «UenoBedecKue pacohy.

Ob6opynoBanne: wmymspku  «l[IpoucxoxkaeHune denoBeka» (OIOCTBI aBCTpPaJOMHUTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAHbOHIIA); CIENKH WM W300paKeHUs KaMEHHBIX OpyIUi
MepBOOBITHOTO YeJoBeKa (KaMHU 4OMIMephl, pyduia, ckpebiia); reoXpoHoJIoTuYecKas Tabiuia;
KOJUIEKUIUS «POPMBI COXPAaHHOCTH UCKOTIAEMBIX dKUBOTHBIX U PACTEHUII.

JIaGopaTopHble U MPAaKTHYECKUE pabOTHI:

[IpakTuueckas padora Ne 1. «M3ydeHre UCKOTIaeMbIX OCTaTKOB PACTEHMI U KUBOTHBIX B
KOJUIEKLIHSIX.

OKCKypcHs «IBOJIIOLNS OPraHMYECKOro MUpa Ha 3eMIie»

(B ecTeCTBEHHO-HAY4HBbIH UM KpaeBeTUeCKU My3ei).

Tema 3. Opranuszmsbl H OKpy:karomas cpeaa (5 u)
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DKOJIOTHSI KaK Hayka. 3aJadyd W pas3liefibl 3KOJIOTMU. METOoNbl 3KOJIOTMYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOMTaHMS ~ OpPraHM3MOB:  BOJHAs, HAa3eMHO-BO3JYIIHAsA,  IOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: abMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBL:  CBET, TEMIEparypa, BIAXHOCTb. DOTONEPHOIU3M.
[TpucnocobneHns Opranu3MoB K JICHCTBHUIO aOMOTUYECKHX (PAaKTOPOB. BHoIOrmuecKkine puTMBl.

buotnueckne ¢akropel. Buasl OMOTHYECKHMX  B3aWMOJCUCTBHIA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, koomepamus, MyTyaau3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU MNOMymsiiuu. OCHOBHBIE IOKa3aTead MOMYJSALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISLUU U €€ PeryIsiiusl.

JleMoHCTpanuu:

[optpetsi: A. I'ymGonpar, K. @. Pynwe, 3. I'ekkens.

Tabmuis! u cxemsl: kapta «IIpupoansie 30HbI 3eminy, «Cpebl OOUTaHUSI OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuyun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TMOMYJSIIHU
uHpy3opun-Tydenbkny, «llumessle nenm».

JlaGopaTopHbIe U TPAKTUYECKHE PAOOTHI:

JlabopaTtopnas padota Ne 3. «Mopdonornyeckre 0cCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUD.

JlabopaTtopnast pabota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToac4€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoobuiecTBa U IK0JI0rHYecKue cucTemMbl (9 1)

CooOmecTBO  opraHusmMoB —  OwoneHo3. CTpyKTypel — OHWOIIEHO3a:  BHOBasd,
MPOCTPaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapl-momuHanThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHE CHUCTeMBbl (PKocucTeMbl). [loHsATHE 00 SKOCHCTEME U OHOTeOoIeHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHUCTEMBI: IPOJAYLEHTbI, KOHCYMEHTBHI, PpPEIyLEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TIOKa3aTelud 3KOCHCTEMBI: Ouomacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUAbl: MPOIYKIUH, UYHUCICHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMOperysanus, pazsutue. Cykueccus.

[IpupoanHbie SKOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBOMHOIO WIIU
IIUPOKOJIUCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE SKOCUCTEMBI. ATpO3KOCUCTEMBI. YPpOOIKOocUCTEMBL. buosoruueckoe u
XO035IIICTBEHHOE 3HAaYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak gaxTop ycrounBocTtu 3KocucteM. CoxpaHeHrne OHOIOTUYEeCKOTO
paszHooOpasus Ha 3emuie.

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa OuOC)epsl.
XKusoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH OHOChephl Kak TII00aabHONM 3KOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHE U 0OpaTHast cBs3b B OHocdepe.

KpyroBopoTsl BellecTB M OHOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTh 6uochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3eminn. AHTpOTNIOreHHbIE U3MEHEHUs B Onocgepe. [nodanbHble
9KOJIOTUYECKHE TPOOIEMBI.
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CocymecTBoBaHUE PUPOJIBI M YenoBeuecTBa. CoxpaHeHne OnopazHooOpas3usi Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa PallMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMH PECYpCaMH U UX
ucnojb3oBanue. JlocTwkenuss OMOJIOTHH U OXpaHa MPUPO/IBI.

JleMoHCTpanuu:

[Moptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsr: «l[lumieBsie nenu», «bUOIIEHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmiectBay, «llemn mnwuranums», «OKoNorHMueckas mnupamuga», «buocdepa u yemoBex»,
«IKocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jiecay, «broieHo3 Bogoémay,
«Arponenos», «lIpumepHble aHTPONOreHHBIE BO3JCUCTBUSA Ha MNpUpOAY», «BaxHenmue
HCTOYHUKHU 3arps3HEHUS BO3JlyXa U I'PYHTOBBIX Bo/», «IlouBa — BakHelIIas COCTaBIISAIOLIAs
ounocheprr», «PakTopel gerpaganuu  nouBy», «llapHukoBBIE  AhdexT», «DaKTOPHI
PaZvoaKTUBHOTO 3arpsi3HeHHs 6uocdepsb», «O0mas cTpykTypa 6nocdepn», «Pacrpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpanH Ouochepri», «KpyroBopot yriepoma B Omocdepe»,
«KpyroBopoTt a3oTa B Ipupoae».

O6opynoBaHue: Mojenb-anmmKanus — «Tunuyesle  OMOIIEHO3bDY; repbapuii
«PactutenbHbple  cooOmiecTBay;  KoJuiekuuu — «buonenos», «Bpegutenu — BakHEHITUX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp»; TepOapuM U KOJUIEKIMM pPACTEHUH U  JKUBOTHBIX,
MIPUHAUIeKAIME K pa3HbBIM 3KOJIOTMYECKMM TrpynnaM ojaHoro Buaa, Kpacnas knura PO,
M300paKeHUs OXpaHsAEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

Vil. KAJEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue Konnue | Bun 3ansaruii MarepuanbHoe Samanus i
pasnenos, TeM CTBO obOecnieueHue 00yJaronmxcst
JUACIUATUTNHBI JacoB 3aHATUH,
HNHTtepHeT-pecypchl
2 3 4 5 6

TEMA 1. BUOJIOT'US KAK HAYKA

Bxo1HO# KOHTPOJIb

1 TectupoBanue
buonorus kak Hayka 1 Jleknus Buneomarepuanbl | Y4HUTh TEOPUIO
Meroapl O3HaHUS
9 Buneomarepuansl
YKUBOU MTPUPO/IBI 1 Jlexums
[Ipe3enTanuu

TEMA 2. 7KUBBIE CUCTEMBbBI U UX OPI'AHU3 AU

buoigornueckue 1 Jleknus Buneomarepuainsi Y4uTh TEOpUIO
CHUCTEMBI, MPOLIECCHI U UX
H3y4YECHHUE

TEMA 3. XUMWYECKHI COCTAB U CTPOEHUE KJIETKH

Hcropus u metosl 1 Jleknus Buneomarepuansl | YUuTh TEOPUIO
HU3YyYEHUS KIIETKH. IIpe3enTaunu
Kiierounas teopust
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XHWMHUYECKUH COCTAB 1 Jlexuus Buneomarepuanel | Y4uTb TEOPHIO
KJIETKU. Bona u [Ipe3zenranun
MHHEPAJIbHBIE COJIU
benku. CocraB u 1 Jlexuus Buneomarepuanel | Y4uTb TEOPHIO
CTpoeHHue OeIIKOB [Ipesenranyu
DepMEeHThI — 1 Jleknus Buneomarepuanibl | YUHUTh TEOPUIO
OuoJorN4ecKue [Ipe3enTanuu
KaTaJIn3aTOPbI
Yrnesoasl. JInnuabl 2 Jlexums Buneomarepranel | Y4uTh TEOPHIO
[Ipaktnueckoe | IIpesentanuun
3aHATHE
HyxknenHoBbIE KHCITOTBI. 1 Jlexums Buneomarepranel | Y4uTth TEOpHIO
ATO [Ipesenranun
Kiterka xak nenocrHas 1 Jlexums Buneomarepuanel | Y4uTth TEOpHIO
JKHABas CUCTEMA [Ipesenranun
Crpoenue 1 Jleknus Buneomarepuanbl | YUHUTBh TEOPHUIO
YKAPUOTHYECKOW KIIETKH [TpezenTannu

TEMA 4. )KUBHEJAESITEJIBHOCTD KJIETKH

OOMeH BelecTs. 1 Jlexums Buneomarepuansl | YUuTh TEOpHIO

[Tnactuueckuit oOMeH. IIpe3zentanun

DOTOCUHTE3.

XeMOCHHTE3

DHepreTUYecKuii 0OMeH 1 Jlexnus Bugeomarepuansl | YUuTh TEOpHIO
[Ipe3enTaunu

Buocunres Oenka 2 Jlexmus Buneomarepuansl | YUuTh TEOpHIO
[Ipe3enTaunu

Hexnerounsie ¢hopMbl 1 Jleknus Buneomarepuanbl | YUuTh TEOPHIO

KU3HU — BUPYCHI [TpesenTauuu

TEMA 5. PASMHOXEHUE U UHAUBUAYAJIBHOE PA3BUTHE OPT’TAHU3MOB

JKU3HEeHHBIN IUKIT 1 Jleknus Buneomarepuanst Yuuthk TEOpHIO

KJIETKHU. [lelleHne KIeTKu. [IpezenTaunu

Muto3

Metios 1 Jleknus Buneomarepuainsl Y4uTh TEOpUIO
[Ipe3enTanuu

DopMBbI pa3MHOKEHUS 1 Jleknus Buneomarepuansl | YUuTh TEOPUIO

OPraHu3MoOB [Ipe3enTanuu

OO6pazoBaHue U pa3BUTHE 1 Jlexmust Buneomarepuanbsl | YUuTh TEOPUIO

MOJIOBBIX KJIETOK. IIpe3enTaunu

OntojoTBOpEHKE

NunuBunyansHoe 1 Jlexknus Buneomarepuansl Yuute TEOpHUIO

pa3BUTHE OPraHU3MOB IIpe3enTaunu

TEMA 6. HACJIEACTBEHHOCTb U UBMEHYNBOCTH OPI'AHU3MOB
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I'enernka — Hayka o 1 Buneomarepuasibl | YUHUTh TEOPUIO

HACJIEACTBEHHOCTH U [Ipesenrtanun

W3MEHYMBOCTH

3aKOHOMEPHOCTH 1 Jlexuus Buneomarepuanel | Y4uTb TEOPHIO

HacJIe10BaHus [Ipe3zenranun

MIPU3HAKOB.

Monorubpuanoe

CKpELIMBAaHHE

JurubpumHoe 1 Jleknus Buneomarepuanibl | YUHUTh TEOPUIO

CKpeIllMBaHUE. 3aKOH [Ipe3enranun

HE3aBUCHMOI'O

Hacje10BaHus

MIPU3HAKOB

CuenienHoe 1 Jlexuus Buneomarepuansl | YUuTh TEOpHIO

HacJIeI0BaHUeE [Ipesenranun

MIPU3HAKOB

I'eneTuka nosna. 1 Jlexums Buneomarepranel | Y4ute TEOpHIO

Hacnenosanue [TpezenTannu

MIPU3HAKOB, CIETIIICHHBIX

C TI0JIOM

N3MeHYnBOCTb. 1 Jlexnus Buneomarepuansl | YUuUTh TEOPHIO

HenacnencrBennas [TpesenTanuu

M3MEHYUBOCTh

HacnencrBennas 1 Jleknus Buneomarepuanst Yuuth TEOpHUIO

M3MEHYUBOCTh IIpe3zentanun

T'enetuka degoBeka 1 Jleknus Buneomarepuanst Yuuthk TEOpHUIO
[Ipe3enTaunu

TEMA 7. CEJIEKIIUA OPI'TAHU3MOB. OCHOBbI BHOTEXHOJIOI'MHA

Ceneknuus KaK Hayka 1 1 Jleknus Buneomarepuanst IToaroroBka
nporece [IpezenTannu Mpe3eHTaALNN
MeToabl 1 HOCTHKEHUS 1 Jleknus Buneomarepuanst IToaroroBka
CEJIEKIIMU PACTCHUI 1 [IpezenTannu Mpe3eHTaLNN
JKHBOTHBIX
buoTtexnoigornsa xak 1 Jlexuus Buneomarepuainsi
0Tpacib IPOU3BOJICTBA [IpezenTanuu
11 KJIACC
HanmenoBanue Kommue | Bun 3ansaruii MarepuanbHoe SamaHus s
pasnenos, TeEM CTBO obecrieueHue oOyJaronuxcs
JUCHMIUIMHBI JacoB 3aHATHH,
HHTepHeT-pecypesl
2 3 4 5 6

TEMA 1. 3BOJIIONNOHHASA BUOJIOT' YA

23




Bxo1HOM KOHTPOJIb

1 TectupoBanue
OBOJIIOLUS U METO/BI €€ 1 Jlexuus Buneomarepuanel | Y4uTb TEOPHUIO
H3y4YeHUs
Hcropus pazsutus Yuute TeOpuro
. Buneomarepunansl
MpeCTaBICHHIA 00 1 Jlexmmst
[Ipeszenranun
9BOJIIOLUA
Bun: xputepun u Jlexums Yuute TeOpuro
crpykrypa. [lomymsmus 5 Buneomarepunansl
KaK JJIEMEHTApHAas [Ipesenranun
€IVHUIIA BUJIA
JIBroKyye CuIibl Jleknus Yuurte TeOpHIO
Buneomarepnansl
(ameMeHTapHbIe 1
[Ipesenranun
(hakTOpBI) FBOITIOIUN
EcrectBennslit 0TO0p U Jlexums Yuute Teopuro
Buneomarepunansl
ero ¢GopMel 1
[Ipesenranun
Pesynpratel 3BosrOIMK: Jlexums Yuuts Teopuro
MIPUCTIOCOOIEHHOCTh 1 Buneomarepuansl
OPraHu3MOB U IIpe3zenTanun
BH1I000pa3oBaHNe
Hamnpasnenns u nytu Jlexums Yuuts TeopuIo
Buneomarepuansl
MAaKpO3BOIIOLINHU 2
[Ipe3enTaunu

TEMA 2. BOBHUKHOBEHUE U PAZBUTHUE )KU3HU HA 3EMJIE

Uctopus xu3Hu Ha 2 Jlexnus Buneomarepuanst Yuuth TEOpHUIO
3eMiie 1 METOIEI €€

n3ydeHus. ['unoresnol

MIPOUCXOKIACHUS )KU3HU

Ha 3emie

OCHOBHBIE 3TAIIbI 2 Jleknus Buneomarepuanbt Yuuth TEOpHIO
3BOJIIOLUU IIpe3entanuu

OpraHMYeCcKOro MUpa Ha

3emuie, pa3BUTHUE )KU3HU

10 3paM U NepUoIaM

CoBpemMeHHas cuctema 1 Jlexums Buneomarepuansl | YuuTh T€OpUIO
OpPraHMYeCcKOro Mupa [Ipe3entanuu

DBOJIIOIMS YEJIOBEKA 2 Jlexums Buneomarepuansl | YUuTh TEOpHIO
(anTpOIIOTEHE3) [Ipe3entanuu

JIBroKyue cuiibl 1 Jleknus Buneomarepuanbsl | YUuTh TEOPUIO
(paxtopsr) [TpesenTanuu

aHTPOINOreHe3a

OcHOBHBIE CTaANU 1 Jlexuus Buneomarepuansl | YuuTh T€OpUIO
3BOJIIOLIMM YEJIOBEKa [Ipe3entanun
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Yenoseueckue pacsl U
IIPUPOHBIE alallTalluu
4eJI0BeKa

Jlexuus

Buneomarepuaisl
[Ipe3enTaunu

Yuure TEOpHIO

TEMA 3. OPTAHU3MBbI 1 OKPYKAIOIIIAA CPEJIA

DKoJorus Kak HayKa 1 Jlexums Buneomarepuanel | Y4uTh TEOPHIO
IIpe3zenTanuun

Cpensl oOuTanus u 1 Jlexums Buneomarepuanel | Y4uTh TEOPUIO

9KOJIOTUYECKUE (HhaKTOPHI IIpe3zenTanuun

AbuoTtnueckue GpakTopsl 1 Jlexums Buneomarepuanel | Y4uTh TEOPHUIO
IIpezentanuun

buoTtnyeckue GakTopsl 1 Jlexums Buneomarepuanel | Y4uts TEOpHIO
IIpezentanuun

DKOJIOTHYECKHE 1 Jlexums Buneomarepuanel | Y4uts TEOpHIO

XapaKTepUCTUKU BUJIA U [Ipaktnueckoe | IIpesenTanun

MONYJIALIMI 3aHATHE

TEMA 4. COOBIIECTBA U 9KOJIOTTHMYECKHUE CUCTEMBI

CooOmiecTBa OpraHu3MoB 1 Jlexuus Buneomarepuansl | YUuTh TEOpHIO
IIpe3zentanuu

OKOCHUCTEMBI U 2 Jlexums Buneomarepuansl | YUuTh TEOpHIO

3aKOHOMEPHOCTH UX IIpe3zentanuu

CYIIECTBOBAHUS

[IpupoHbIe SKOCHCTEMBI 1 Jlexnus Bugeomarepuansl | YUuTh TEOPHIO
[Ipe3enTaunu

AHTpOTIOT€HHbIE 1 Jlexknus Bugeomarepuansl | YUuTh TEOpHIO

3KOCHUCTEMEI [Ipe3enTaunu

buocdepa — rimobdanpHas 1 Jleknus Buneomarepuansl | YUuTh TEOPHIO

JKOCHCTEMA 3eMIIU IIpe3entanuu

3aKOHOMEPHOCTH 1 Jleknus Buneomarepuanbl | YUuTh TEOPHIO

CYyILLECTBOBAHUS [Ipe3zentanun

orocdepbl

YenmoBeuecTBO B 1 Jleknus Buneomarepuanst Yuuth TEOpHIO

ouocepe 3emnu [Ipe3enranun

CocymecTBoBaHue 1 Jlexums Buneomarepuansl | YuuTh T€OpUIO

MIPUPOJIBI U YEJIOBEYECTBA [Ipe3entanun

VIIL.

HPEIMETY «BHOJIOI US1»

Tect

3agaHus ¢ OIHUM BapUAHTOM OTBeTAa — OlleHUBaeTcs B 1 Ga.
3agaHus ¢ BLIGOPOM HECKOJILKUX OTBETOB — OLIEHUBACTCS CIEAYIONTUM 00pa3oMm:
- TIOJTHOCTHIO MIPABUIILHO BBITIOJIHEHHOE 3a/1aHue — 1 6a;
- YaCTUYHO BBIMOJIHEHHOE 3a1anue (6onee 50% mpaBuibHBIX 0TBETOB) — 0,5 6amna;
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- YaCTUYHO BBITIOHEHHOE 3a1anue (MeHee 50% mpaBHIIbHBIX OTBETOB) — () 6aIIOB.

3amaHusl ¢ pa3sBepHYTHIMH OTBETAMM - OILICHMBACTCS TOJHOTA OTBETA M JIOTHYHOCTh
M3JI0KCHHUSL.

- TIOJIHBIN OTBET 0e3 (PaKTHUECKUX U JIOTHYECKUX OINOOK — 2 Oaa;

- TIOJIHBIN OTBET ¢ (PAKTUUECKUMU /WM JIOTHYECKUMU omnOKamu — 1 6an;

- HETIOJTHBIN OTBET 0e3 (PaKTUYECKUX M JOTHUECKUX OmMUO0K — 1 Gai;

- HEBEPHBIA WJIM HETIOJIHBIN OTBET ¢ (DAKTUUECKUMU W/WJIH JOTUYeCKUMHU onmokamu — 0
0anos.

HroroBasi oTMeTKa 32 TECT BBICTABIISICTCS B MPOLIECHTHOM COOTHOIICHUU:

- OTJIMYHO - HaObpaHO 85% BEPHBIX OTBETOB;

- Xopol1o - HabpaHo 75% BEPHBIX OTBETOB;

- YIOBJIETBOPHUTENHHO - HaOpaHO 65% BEpHBIX OTBETOB.

Buabl KOHTPOJIS M KOHTPOJIbHBbIE PadOTHI

KoHnTpons npoBoautcs 4 pa3a B TeueHue y4eOHOTO roja B opMe TECTOBBIX 3aJaHUN U
MOJIpa3AeIAeTCs Ha: BXOHOW, YETBEPTHOM, MOJYTOJI0BOM U TOJIOBOM:

- BXOJHOM KOHTPOJIb IPOBOAUTCS B Hauaje yueOHOTO roja;

- YETBEPTHOM KOHTPOJIb ITPOBOJUTCS B KOHIIE 2 YETBEPTH 3 YETBEPTH;

- TIOJIYyTOJ0BOW KOHTPOJIb POBOJUTCS B KOHIIE 2 MOJTYTOJINS;

- TOJJOBOW KOHTPOJIb IIPOBOJIUTCS OJJUH Pa3 B IOJI: B IIOCJIEIHEN J1eKaie Mas

OtMeTKa 3a BXOJHOW KOHTPOJIb BBICTABIISIETCS IO YCMOTPEHUIO YUUTENS, ¢ €AUHUYHBIM
BECOM.

OTMeTKH 3a YETBEPTHOM BBICTABIIIOTCS 00S3aTENBHO, C JBOMHBIM BECOM.

OTMeTka 3a MOJYroJJOBYIO U IOJIOBYI0 KOHTPOJIBHYIO PaOOTy BBICTABIIAETCS C TPOHHBIM
BECOM.

IIncbMeHHBbIE pa3BepHYTbIE OTBETHI
[TuceMeHHbIe pa3BepHYThIE OTBETHI OLICHUBAIOTCS 110 CIIEAYIOUTUM KPUTEPUSIM
- KOPPEKTHOE UCIOJIB30BaHUE MOHATHI U TEPMHUHOB;
- TPaMOTHOE, JIOTHYHOE U MOCeA0BaTeNbHOE U3JI0KEHNEe HH(OpMaLInH;
- MOJIHOTA OTBETA/Pa3BEPHYTOCTh OTBETA.

Hoxaanwl. Ilpesentanun. Pedeparsi.
TpeOoBanus K T0KJIagaM:
- 00BeM — 1,5 cTpaHulsl;
- MPOJIOJKUTENILHOCTD TOKIaaa 3-5 MUHYT;
- HAJIMYUE MIPe3eHTAINH (T10 JKEJIaHHUI0),

TpeOoBaHusl K Npe3eHTANNM:
- KOJIMYECTBO ClaiiioB — MakcumyM 10;
- uHpOpMaIMs Ha ClIaliIaX MPECTaBIsSETCS B BUC TE3UCOB;

TpebdoBanus k pedeparam:

- 00beM — 2-3 CTpaHHUIIbI;

- mpudt — Times New Roman 14, uatepBai MexIycTpouHblit 1,5; 0TCTyI nepBoii CTpOKH
1,25, BeIpaBHUBAHUE IO MIUPUHE;

- CHOCKH U CCBUIKH B KOHIIE JIUCTA,

- CIIMCOK HUCHOJIb3yEeMON JIUTEPATYPHI B KOJUYECTBE HE MEHEE 2-X HCTOYHHUKOB;
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Pedepat caaercs B 31eKTpOHHOM WK 1Te4aTHOM BHe. OTMeTKa 3a peepaT BHICTABISAETCS

C BeECOM 2.

Pabora Ha ypoke

YT00bI MOJYYUTHh OTMETKY 32 VPOK HE00X0AHUMO:

- OTBC€YAThb HA BOIIPOCHI YUUTCJIA,
- 3a/laBaThb BOIIPOCHI 11O TECME, BCTYIIATh B AMCKYCCHUIO I1I0 TEMC,

- BBI3BIBATbCA ZIO6pOBOJH)IIeM K JOCKC,
KputepueM oleHMBAHHS PadoThl _HA VPOKEe CJAVKHT BbINOJHEHHE CJIEIVIOIIHX

YCJIOBHIA:

- OTBC€YaJI HAa BOIIPOCHI YUUTECJIA BCPHO,
- OTBC€YAJI Ha BOIIPOCHI YUUTECJIA HC BCCT1a BEPHO,

- 3aJlaBaJl BOIIPOCEHI 110 TEME, BCTYyIIAJI B JUCKYCCHUIO 11O TEME;

- BBI3BIBAJICA I[O6pOBOJIBHeM K TOCKC 1 BEPHO BBITIOJIHUI 3aIaHUC,
- BBI3BIBAJICA I[O6pOBOJIBHeM K TOCKC 1 HC BCC BECPHO BLINIOJHWII B 3aJaHHUU.
KpuTepuu BbICTABJICHUS OTMETOK:

OrMeTKa OrMeTrka
OTMeTKa XOPOIIo

>§ OTJINYHO YIOBJIETBOPUTEIHHO
8

5 1,3,4 2,4 3
>

()

= 1,3 2,3 2
(]

2]

3 1,4 5

E

ia)

M 1
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