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1. MOACHUTEJ/IbHAA 3AIIMCKA

[Tpu pa3paboTke mporpaMmbl IO OHOJIOTUU TEOPETHUECKYIO OCHOBY Uil ONPENEICHUs
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O0y4eHUs U TpeOOBAHMH K YPOBHIO IOJrOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00
O0MMX LEISIX M NPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OMOJIOrHH,
¢ 3HaUCHMH B IO3HAHUM >XUBOM npupoabl n obecrieyeHnu CyHICCTBOBAaHHA YCJIIOBCUCCKOI'O
obmectBa. CoriaacHO Ha3BaHHBIM IOJOXKEHUSAM ONPEIENCHbl OCHOBHBIE (DYHKLUHU MPOrpPaMMbl
1o OMOJIOTHH U €€ CTPYKTYypA.

[Iporpamma mo Ouosioruu AaéT NpeACTaBIeHHE O 1ensx, o0 olwei crpareruu
o0y4YeHHs, BOCHHUTAHHS W PA3BUTHUS, OOYYAIOMIMXCS CpEACTBAaMH y4eOHOTO MpeaMera
«buonorus», onpexnenser o00s3aTeNbHOE INPEIMETHOE COAEp)KAHUE, €ro  CTPYKTYpY,
pacmpeneneHue MO pas3ienaM W TeMaM, PEKOMEHIYeMYIO IIOCIIEAOBATEIbHOCTh HW3YUCHHS
y4eOHOro Marepuayia ¢ Yy4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEIAMETHBIX CBS3€H, JIOTMKH
00pa30BaTeNbHOTO Ipollecca, BO3PACTHBIX OcoOeHHOocTel oOydaromuxcs. B mporpamme mno
OMOJIOTHH TaK)KE YYUTHIBAIOTCS TPEOOBaHUSA K INIAHUPYEMBbIM JIMYHOCTHBIM, METAIPEAMETHBIM U
OpEIMETHBIM pe3yjibTaTaM oO0y4eHHs B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-
IIO3HABATEJILHOM J1eATEIbHOCTH/Y4eOHBIX EHCTBHUM, 00yUYaromuXcsl 10 OCBOCHHUIO COAEP KaHUS
OHMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10-11 kmaccel, 6a30BbIil ypOBEHb) peaaM30BaH MPUHIIMIT
IPEEMCTBEHHOCTH B HW3Y4Y€HUHM Ouosioruu, Onarojmapsi 4eMy B HeW NpocMaTpUBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PCHUA, IIECHHOCTHBIX OpI/IeHTaIII/Iﬁ JIMYHOCTH, 3KOJIOTHYECKOI'O MBINIJIICHUA,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IloaTomy Hapsay ¢ M3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHH, a TaKxke
3HAHWUM O CTPOCHUU KUBBIX CUCTEM PA3HOI'0 paHra U CynmHOCTH OCHOBHBLIX IIPOTCKAIOMINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B HOBCC}IHGBHOﬁ JKU3HU JJIA pECIICHUA NPUKIAaJHbIX 3a/1a4, B TOM YHCJIC: HpO(i)I/IJ'IaKTI/IKI/I
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOT0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpese,
aHaM3a BIMSHUSA XO3AHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSHHE TPHPOJIHBIX H
HCKYCCTBCHHBIX 3KOCHUCTEM. Ycunenne BHUMaHHUSA K HpHKJ’Iﬁ)IHOfI HaIpaBJICHHOCTHU yqe6H0ro
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul pelIeHus
OJTHOW W3 aKTyaJbHBIX 3a/1a4 IKOJLHOTO OMOJIOTHYECKOTo 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OH
oOecnieunBaeT (QopMUpOBaHUE y OOydYarOIIMXCS MPEICTABICHUNH O HAaydyHOM KapTHHE MUpA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
’KM3HH, YKOJIOTMUECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJE U YEIOBEKY.

Bomnpiioe 3HaueHme OHONOTHS HMMEET TaKXKeE AJIe pCIICHUA BOCHHUTATCIBHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIero oOpa3oBaHMs, ColManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet YCIIOBUA e dbopmupoBaHus MHTEILIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAI[MOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYpBbl, CIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
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9acTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC ONOKEHUS O TIPeIHA3HAYCHUN YI4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs IOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3MLHUHI KyJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM O0YJarOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
MIOBEJICHUE YEJIOBEKa B OKPYXKAIOIIEH MPHPOTHOW cpejie, BOCTPEOOBAaHHBIC B IOBCEIHEBHOU
JKU3HU U TpaKTU4YecKou nesTenbHocTH. Ocoboe MecTo B 3TOM CHUCTeMe 3HAHUM 3aHUMAloT
DJIEMEHTHI COJCPIKAHMSI, KOTOpBIE CIY>KaT OCHOBOH Il ()OPMUPOBAHUS MPEACTABICHUN O
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTMHE MHUpPA U LEHHOCTHBIX OPHUEHTALMIX JUYHOCTH,
CIOCOOCTBYIONTUX T'yMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusI.

CtpykTypupoBaHHe COJep>KaHUs y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTuu
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTSX
J)KUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHoro mnpeamera «bHOJOTHs» BBIIEIEHBI CIACAYIOIMINE COACPKATEIHHBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUs Y, «KieTka kak OuoIoruyecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ienp wm3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JCHCTBUN B
OTHONIIEHUH O0OBEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecrnieunBaeTcs pelieHneM CIeIYIOIUX 3a1au:

e 0CBOEHHE OOyYaKIUMHCS CHUCTEMbl 3HAHHH O OUOJIOTUYECKUX TEOPHsX,
yU4eHUsIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUJaX, CJAyKallux
OCHOBOH [iyi1 GOpPMHUPOBAHUSI MpPEJCTAaBJIEHUNH O eCTeCTBEHHO-HAay4YHOH
KapTHHE MHpPA, 0 METO/IaX HAyYHOTr'0 T0O3HAHUS], CTPOEHUH, MHOTO06PAa3uH U
0COGEHHOCTSIX )KUBbIX CHCTEM Pa3HOr'0 YPOBHS OpraHU3alUH, BbIJAKOIIUXCS
OTKPBITHUSIX U COBPEMEHHBIX UCC/IEJOBAaHUSAX B OUOJIOTHUH;

e ¢opMHpoBaHUE Y 00YYalOLMUXCH [O3HABATEJbHBIX, UHTEJJIEKTya/bHbIX U
TBOpPYECKHX CIOCOOHOCTEN B pOLecCe aHa/IU3a JaHHbIX O MYy TAX Pa3BUTHUSA B
6UO0JIOrMU HayYHBIX B3IJISI/I0B, UEH U TOJX0/I0B K U3Y4Y€EHHIO )KUBbIX CUCTEM
Pa3HOTro YPOBHS OpraHu3aluy;

® (CTaHOBJEHHE Yy O00yvyarwluxcsd 0O0leld KyJabTypbl, QYHKIMOHAJIbHON
rPaMOTHOCTH, pa3BUTHE YMEHUW OOBSICHATb W OLEHUBAThb sIBJEHUS
OKpY’KaIoIllero MHpa >XMBOW NPUPOJbl Ha OCHOBAaHMM 3HAHHUM M OIbITa,
MOJIY4YEeHHBIX IPU U3YYEHUH OUOJIOTUH;

e QopMupoBaHHE Yy O00Y4YalOLUXCS YMEHUH WJUIIOCTPUPOBATh 3HAYeHUe
OMOJIOTUYECKMX 3HAaHUM B MpPAKTUYECKOW [lesiTeJIbHOCTH 4esOBeKa,
Pa3BUTHU COBPEMEHHbBIX MEIULIUHCKUX TEXHOJIOTUM U arpoOUOTEXHOJIOTUH;

® BOCHUTaHUE Y6EXKJEHHOCTH B BO3MOXXHOCTU NMO3HAHUS YeJOBEKOM KHUBOU
OpUpO/bl, HEOOXOAMMOCTU OEPEXXHOr0 OTHOILUIEHUSI K HeW, COOJIIJeHUs
3TUYECKHUX HOPM NIPU NIPOBeeHUU OGHOJIOTUYECKHX UCCIeJ0BAaHUK;

® O0CO3HaHWEe LEHHOCTU OHWOJIOTUYECKUX 3HAHMU [/ NOBBIIIEHUA YPOBHA
9KOJIOTUYECKOU KYJbTYPHI, A1 GOPMUPOBAHUSA HAYYHOI'O MUPOBO33pEHHUS;

® [pUMeHeHHe NMPUOOPEeTEHHbIX 3HAHUW U YMEHUU B NMOBCEJHEBHOW KHU3HU
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JJIT  OLEHKM IIOCJeACTBHUH CBOEH /[leITEJbHOCTH II0 OTHOUIEHHUI0 K
OKpYy>Karwollel cpefie, COOCTBEHHOMY 3/J0pOBbI0, 000CHOBAaHHME U COOJIO[eHUE
Mep npodUIAKTUKHU 3a60/1eBaHUH.

B cucreme cpennero obmiero oopazoBanus «buonorusy, n3ydyaemasi Ha 6a30BOM ypOBHE,
SBJISICTCSL 00S3aTE€NIbHBIM YYEOHBIM IPEAMETOM, BXOJSIIUM B COCTAaB IMPEAMETHON o00acTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO611ee uncIo 9acoB, OTBEACHHBIX ISl M3ydeHus Onosiorun — 68 yacos: B 10 kimacce — 34
yacos (1 gac B Heneno), B 11 kiacce — 34 yacos (1 yac B Hezernio).

2. COAEPXAHME OBYYEHHUA

2.1 10 KVIACC

Tema 1. Buosorusi kKak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (QmiIocoduei, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHNUU COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTobl TO3HAHHS KUBOW PUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, ONTMCaHNUEe, H3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumu:

[Hoptpetsr: Y. lapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

TaOnuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON IPUPOJIBI».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

[IpakTnueckass pabora Ne 1. «Mcnonb3oBaHME pa3iIMUHBIX METOJOB NPU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus: Omonoruu. OTiIMuYue >KUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CpoiicTBa OmocucteM M UX pazHooOpazue. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHbBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOChepHBI.

JdemoHcTpaumu:

Tabnuiel 1 cxembl: «OCHOBHBIE TMPU3HAKH KHU3HU», «YPOBHU OPTraHU3AIMH >KUBOU
IPUPOJIBI».

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOCHUE KJIECTKH.

XUMHYECKUM  COCTaB  KIETKHM.  XUMHUYECKHE  DJEMEHThl:  MaKpORJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpabHbIE BEIIECTBA.

OYHKIMKA BOABI U MUHEPAIbHBIX BelIeCTB B KieTke. llomnep:kanue ocMOTHUECKOTO
OanaHca.

benxu. Cocta u crpoenue 0enkoB. AMHUHOKHCIIOTBI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHHUMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

@depMeHTHI — Ouonorudeckue KaranuzaTopbl. CTpoeHHe (hepMeHTa: aKTUBHBIN LIEHTD,
cyocrpatnas creuuduunocte.  Kodepmentsl. Buramunpl. Otnwuums  GEepMEHTOB  OT
HEOPraHWYECKUX KaTallu3aToOpOB.



VYrneBoasl: MoHOcaxapuabl (IJIIOKO3a, pubo3a U J1e30Kcupubo03a), JIucaxapuibl
(caxaposza, IlakTo3a) M MoJMcaxapuibl (Kpaxmal, TJIUKOIeH, IeJlIon03a). buonmornyeckue
(GyHKIUU YTIIEBOOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunbHO-THAPOPOOHBIS
cBoiicTBa. buonornueckue GyHkuuu munuaoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB M JUIMHIOB KaK
VMCTOYHHKOB YHEPTUU.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykieotuasl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenme m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. KinerouHas teopust — npumep B3aMOICHCTBUA HUIEH U
(axTOB B HAYYHOM MTO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmiue mpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpaHa, monekyinsl JIHK kak renernueckuii anmapar, CuCTeMa CUHTE3a Oelika.

Tunsl KIETOK: JyKapuoTHyecKas W mpokapuoruyeckas. OcoOOEHHOCTH CTPOEHUs
npokapuotuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dyKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIHHON, Y)KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHIAPUM M IIAaCTHU.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA IEHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl:  «PacnpeneneHrie XHMHYECKHX JJIEMEHTOB B  HEKHUBOM MPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOJIE».

Tabmumer 1 cxemsl: «lleproguueckas TabauIa XUMHUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue 3yKkapuoTUUeCKOM
KIeTKkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBbHOM KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETK», «Y TIeBOJbD», «JIUmuas».

OGopynoBaHue: CBETOBOH MHKPOCKOI, 00OpYyHOBAaHHE Ul IMPOBEAEHHA HAOIIOJCHUI,
U3MEpPEHMH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepHAbHBIX
KJIETOK.

JlaGoparopHble U NpaKkTUYecKue padoThbl:

JlaGoparopHnast pabora Ne 1. «/3yueHHe KaTalUTHYECKOH aKTUBHOCTH (EpMEHTOB (Ha
MpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGoparopnast pabora Ne 2. «M3ydyeHue CTpOEHMsS KJIETOK PAaCTEHHWH, >KUBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HeaesTeIbHOCTD KJIECTKH.

OO6men BemiecTB, WM MeTaboauM3M. AccuMuisanus (TUIaCTHYECKUH  OOMEH) H
JUCCUMUIIALIUS (SHEpreTHYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTadonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U YHEPTUHU B MIOHUMAHUHN METa0O0IU3Ma.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbiil. Poiabs dhepmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.



®otocunte3. CBeroBas u TeMHOBasg (aszbl (oTtocuHTe3a. Peaknuu ¢dorocunTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a JIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a U JKU3HHM Ha
3emie.

DOHepreTuyeckuii oOMeH B  KieTke. PaciiernsieHue BeIIeCTB, BbIACICHHE U
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl JHEPreTHUecKoro oomena. I nmukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['enermueckas uHpopmanusa u JIHK. Peamuzamms
TreHEeTH4eCKoi nHpopMalu B KieTke. ['eHeTHuecKuit Ko M ero cBoWcTBa. TpaHCKpHUILIUS —
MatpuuHblii cuate3 PHK. Tpancisaius — 6uocunTe3 Oenka. Dramnbl TpaHcaanun. Koauposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Mcropust otkpeitus BupycoB (. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS M KU3HEHHOTO IUKJIA BUPYCOB. bakTepnodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpYycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JdemoHcTpaumuu:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckui, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunbl  nutaHus», «Mertabomusm», «MUTOXOHIPHUSY,
«OHepreTuueckuii oomMen», «Xmnoporacty, «Potocuntes», «Ctpoenune HIHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUE TeHa», «CuHre3 Oenka», «l'eHeTnueckuil kom», «Bupycs»,
«bakrepnodarn», «Crtpoenune wu ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanus JJTHK».

Ob6opynoBanue: Mojenu-anmaukauu «Y asoenue JHK u tpanckpunuusy, «buocunres
6enka», «CTpoeHue KIeTKn», Mosieib cTpykTypsl JJHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, WiaM >KU3HEHHbIM LUK KieTku. Mutepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTepdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIUIOWTHBIM U TarIOUAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenune xierkn — muto3. Cragum mMutosa. IIpoueccel, mpoucxonasdiue Ha pas3HbBIX
CTaIugIX MUTO3a. Bromorndeckuii CMBICII MHTO34.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe M TMosioBoe. Buasl Oecroyioro
pPasMHOXKEHUs: JeJICHHE HAJABOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metio3. Craguu wmeito3a. [lporeccsl, npoucxondiue Ha cTtagusx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — npoiecc 00pa30BaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE JKee3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3oup,
AUIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE Da3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranoretes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTHS: MPSMOE,
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HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIEC YPOJCTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuu
pa3BUTHSL.

JdeMoHcTpanum:

Tabnuue! u cxemsl: «@OpMbI pa3MHOKEHHsI OPraHU3MOBY, «/|BOIHOE OIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIEeTKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KileTOUHBIN LUK,
«Permmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeJIOBEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

ObopynoBanue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTro30usl MIIEKOIHUTAOILIETOY,
«linexnerka Miexonurampomero», «KapuoknHe3 B KJIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

JlabopaTtopHas padora Ne 3. «HaOmroienne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnas pabora Ne 4. «M3yueHue CTpOEHHUS IOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3agaunm re”eruku. Mcropus pasButus reHetuku. Ponb nuronorun u
AMOpHUOJIOTUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOpUAONIOrMYeCKUH, LUTOINeHETUYECKUH, MOJIEKYJISAPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEpPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBIEHHble [. MeHnaenem.
MoHorubpunHoe ckpenBaHyie. 3akoH eIUHO-00pa3us THOpUA0B epBoro nokojeHus. [Ipasuso
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CcKpemMBaHHME. 3aKOH HE3aBUCUMOIO  HAcCJeIOBaHUS  MPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPUIHOTO CKpELIMBaHMSA. AHAIU3UPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHs TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue npuszHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemieHns FeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasl TEOpUsl HACIIEICTBEHHOCTHU. | '€HeTHYECKE KapThl.

I'eneTuka moma. XpoMOCOMHOE OIpEENeHHE MMoaa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3menunBoCcTh. Buapl M3MEHUYMBOCTH: HEHACJIEICTBEHHAas M HacleACTBEHHas. Poib
cCpeabl B HEHACJIEICTBEHHOM  HM3MEHYMBOCTH.  XapaKTepUCTHKa  MOJU(UKALHOHHON
W3MEHUYMBOCTU. BapuanMoHHBI psii WM BapuanuoHHas Kpusas. Hopma peakumm mnpusHaka.
KonuyecTBeHHbIE M KA4eCTBEHHbIE INPU3HAKM M WX Hopma peakuuu. (CBoilcTBa
MOU(PHUKATIOHHONH H3MEHUYMBOCTH.

HacnencrBennas, win reHoTUNUYECKas, ©3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHYUBOCTb.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTalMoHHAs
n3MeH4nBoCTh. Kiaccugukanuss MyTaluii: T'€HHblE, XpPOMOCOMHBIE, I'eHOMHble. Yactora M
OPUYUHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSAAOB B HACIIEACTBEHHOU
n3MmeHunBoctu H. 1. BaBuiosa.

BHesnepHast Haca€1CTBEHHOCTh U H3MEHUUBOCTb.

I'enernka uenoseka. Kapuotun denoBeka. OCHOBHBIE METOABI T'€HETHKH 4YEJIOBEKA:
TeHEAIOTUYECKUH, OJIM3HEIOBBIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
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reHetuyeckuil. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0onieBaHus
YeloBeKa: TeHHBbIE OOJie3HH, OOJIE3HM C HACJICACTBEHHOW  MPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTudeckue U TeHepaTUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3nel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAUIIMHCKOW TE€HETHKU B
MPEIOTBPAIICHUH U JICUCHUU TEHETUIECKIX 3a00JIEBaHUI YeTIOBEKa.

JdemoHcTpauuu:

[optpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabnuubl 1 cxeMbl: «MOHOTUOPUAHOE CKPELIMBAHUE U €r0 IIUTOT€HETUYECKAsi OCHOBAY,
«3aKOH pacUICIUICHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durubOpumnoe ckpenBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUIHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuleNbHBIX T€HOBY, «l eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denmoBekay, «['eHetuka monay, «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CIECIUIEHHOTO C TOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

ObopynoBanue: Mojenu-anmvkauu «MoHorubpuaHoe ckpemuBanuey, «HemomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMmbl KPbUILEB U OKpAacKu Tela), repdapuit
«I"opox MOCEBHOW.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 5. «/3yueHnue pe3yapTaTOB MOHOTHOPUIHOTO U JUTUOPUTHOTO
CKpEUIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpOIperapaTaxy.

JIaboparopHas pabota Ne 6. «M3ydyeHrne MOAN(PUKAIIMOHHON N3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

JlaGoparopHass pabGora Ne 7. «AHanu3 wMyTamuil y Jpo30o(uisl Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBlneHue 1 aHaTN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekius Kak Hayka M Iipolecc. 3apoKIeHue celeknu U Jomectukanusd. Yuenue H. W.
BaBuioBa 0 1eHTpax TPOUCXOXKICHUSI U MHOTO00pa3usi KyJbTYpPHBIX pacTeHuil. LleHTps
MPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbBIE METOJIBI CENEeKIIMA. MacCOBBId M WHIWBUIYAIBHBIA OTOOPHI B CEICKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBAaHUE — MHOPHUIMHT.
Uucras nwHusA. CkpenyBaHWe YWCTHIX JIMHWA. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanvs U e€ YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJUIIOUIO0B. J[OCTMIKEHHSI CEJIEKUHUH PacTEHU,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHAs HWHXKEHEpHUsA. IJTambl CO3JAHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepusi. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHWE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHMU3MOB. OKOJOTHYECKHE H JdTudeckue mpodbrems. MO -
FeHETUYECKU MOIU(ULIIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnios, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHOB.

Tabmuiel 1 cxembl: kapra «lleHTpBI MPOUCXOXKIACHHUS M MHOT000pa3usi KYJbTYypPHBIX
pactenuit», «llopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
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onorexHonorun», «Kierounele KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TEHOB, XpOMOCOM.

O6opynoBaHue: MYJSDKU TUIOJOB U KOPHEIUIONOB JUKUX (DOPM U KYJIBTYPHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX035IHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI U JOCTUKEHHS CEJIeKIUU PACTEHUN M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOHMCIBITATENHHBIM y4acTOK, B TCIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

2.21 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

IIpennocelaku BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOpHUH. DBOJIIOLMOHHAA TeOpus U e
MecTO B Orosoruu. BinsHue 3BONIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CeugerenbctBa 3Bomounu. [laneoHTosnoruyeckue: IMOCIEA0BATEIbHOCTh OSIBICHHS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoaHbie (GopMmbl. broreorpaduueckue: cxoacTBO
U paznuuue GayH u Giiop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA W Pa3iIuyusi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0O0JNYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpennochbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIllecTBOBaHUE,
€CTEeCTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0oCHOBHbBIE MOJIOKEHUS.

Muxkpossomronus. [Tonmynsanus kak equHUIA BUA U 3BOJIIOLUY.

JBuxymue cuibl (pakTopbl) IBOJIOLMKA BUJOB B Npupoae. MyTallmoHHbBIN mpolecc U
KOMOMHATUBHAs HM3MEHYUBOCTh. IlomynsnuoHHble BOJHBI U Jpeid reHoB. W3omauus wu
MUTpaIus.

EcrecTBeHHbI 0TOOp — Hampapistromuil ¢akTtop 3BorOLUH. POpMBI €CTECTBEHHOTIO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT  3Bomouud.  [Ipumepst
PUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALUH.

Bun u BupgooOpasoBanue. Kputepun Bupa. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkpoosBosmonus. @opMbl HBOJIOIUK: (prIeTHdecKas, JTUBEpPreHTHasi, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[Ipoucxoxaenne  OT  HecHEUAJM3UpPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crienann3amnus. AJIanTUBHAS paHalus.
JdemMoHcTpanum:

[Toptpetsr: K. JInnnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuisr u cxembl: «Pa3BuTue opraHmdeckoro wmupa Ha 3emiie», «3apoJbIIIn
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy, «DopMbl OOprOBI 3a CYyIIECTBOBaHHEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue copToB pacTeHuit», «MHoroodpasue Mmopos
YKUBOTHBIXY, «[Tonynsumy, «MyTtanuoHHast U3MEHYUBOCTHY, «Apomopdo3bI»,
«Mmmoanantanun», «OO0mas aereHepaius», «JIBwkymmue cuiabsl 3Bomonun», «Kapra-cxema
mapiipyra nyremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I eorpadudeckoe BHI000pa3oBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.
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O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C Pa3TUYHBIMU TUIIAMU OKPACKU, HA0Op ILUI0I0B
U ceMsH, KoJulekius «[IpuMepsl 3alIMTHBIX NPUCHOCOOJIEHUH Y KUBOTHBIX», MOJEIb
«OCHOBHbBIC HAaNpaBJICHUS 3BOJIOLUNY», 00BEMHAs Mmoaenb «CTpoeHHe TOJOBHOTO MO3ra
ITO3BOHOYHBIX».

buoreorpaduueckass kapra Mupa, KOJUeKius «DOpMbI COXPAaHHOCTH WCKOITA€MBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpomMocom», BIIaKHbIE IMpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymkm», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTaluu (GOPMbI KPbUIHEB U OKPACKH TEJa).

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHuE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «Omnmcanue MNPUCTOCOOIEHHOCTH OpraHu3Ma U &
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble MpEeACTaBIEHUS O 3apOXKACHUM XU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHcnepMus. XUMUYecKas 3BOJIOLUsA. AOHMOTEHHBIM CHUHTE3
OpPraHMYEeCKUX  BEIIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJiron. HavanbHble aTansl Ononorudeckoit sotonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKU U HX
sBOIIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIIT )KUBBIX OPTaHU3MOB.

PasButue xu3Hum Ha 3emsie 1o 3pam U nepuogam. Karapxeil. Apxelickas u
nporepo3oiickast 9pel. [laneos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUN, OpPJTOBUKCKHUH,
CUJIypUNCKHH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHII.

Me3o30iickas 3pa 1 €€ epruoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas spa u e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBBIIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMara M IeoJOrH4ecKux mpoueccoB. OCHOBHBIE 3Talbl ABOJIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUd U >KUBOTHBIX. [losBreHwme,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BONIOUUNA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPTaHU3MOB.

DOBOJIIOLIMS  YeNlOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Butue mnpeacTtaBieHUd o
MIPOUCXOXKICHNUN YesloBeKa. MeToibl 3yueHus: aHTpornorene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUUECKOE MOJIOKEHNE YEIIOBEKa.

JBwxymue cuibl  (pakTopbl) aHTpomnoreHe3a. HacneacTBeHHas HW3MEHUMBOCTh U
ecTecTBeHHbBIN 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPy/a, MBIIUICHHE,
peub.

OcCHOBHBIE CTaJAMM U BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YeNoBEK YMEbIil,
Yenosek npsaMmoxonsamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm
HCKOMIAaeMbIX OCTATKOB, BPEeMsl CYIIECTBOBAHUS, 00JIACTh PACHPOCTpaHEHUsS, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIIUE pachl: eBponeouHas (eBpa3uiickas), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAs), MOHTOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENIEH YEeNOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpanum:

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

Tabmuie! u cxemsbr: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPTaHHYECKOTO
mupay», «PactutenbHas kinerka», <« OKuBoTHas kieTka», «lIpokaprornueckas KieTkay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
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IIPEAKOB COBPEMEHHOIO 4elIoBeKa», «/lpeBHelmue moau», «JlpeBHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUelloBeuecKne pacol».

Ob6opynoBanue: Mymspku  «lIporcxoxaenue uenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHAepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHUs KaMEHHBIX OpYyIuil
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebia), TeoXpoHOJIOTHYecKas Ta0uIIa,
KoJuieKus «@OpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[TpakTrueckas pabora Ne 1. «/3yueHue UCKOMAeMBbIX OCTATKOB PACTCHHUI U KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl 4 OKpY KaOLIas cpejaa.

OKojorusi Kak Hayka. 3ajaud W pas3feibl dKOJIOrMH. MeTolbl 3KOJIOrMYeCKHX
UCCIE0BAHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOWTaHusT  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3IYyIIHAs, IOYBEHHA,
BHYTPHUOPraHU3MEHHAsI.

Okonorndeckue (akropel. Kinaccudukanus skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTOphl:  CBET, TEMIIEpaTypa, BIWKHOCTh. DOTONMEPHOAN3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYeCKUX (akTopoB. bruojgornveckre puTMbl.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUH: KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaliu3M, KOMMEHCAIU3M
(kBapTUPaHCTBO, HAXJCOHMYECTBO). AMEHCAIM3M, HEUTpalInu3M. 3HAYCHHE OUMOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTHUKU nomynsuud. OCHOBHBbIE TIOKAa3aTEeNU MOMYJISINH:
YUCJIEHHOCTh, IUIOTHOCTb, POXJAa€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JIuHamuka
YUCIIEHHOCTH MOMYJISILIUY U €€ PeryJssiusl.

JdemoHcTpanum:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynbe, O. ['ekkens.

Tabnuue! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMiny, «Cpeibl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llonmynsmun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUN
uHY30pUn-Tyhenbkn», «[luiessie nemnm».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaGoparopnast pabora Ne 3. «Mopdosnornueckne OCOOEHHOCTH PAaCTEHUH W3 Pa3HbIX
MECT OOUTAHUS.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «ITofacd€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBo  opranmaMoB  —  OuoneHo3. CTpykTypbl  OuoIeHO3a:  BUAOBAf,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTne 00 skocucTeMe U OUOTrEolEHO3E.
@YHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopot BemiecTB W NOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHCTEMBL: OHoMacca,
OPOAYKIHMS. OKOJOTHYECKHE MUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomacchl. CBoMcCTBa
IKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNs, pa3BuTue. CyKieccus.

[Ipupogubie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U pPEK. ODKOCHUCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKocucTeMbl. bruonorndeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
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buopaznoobpasue kak (akrop yctohduBocTH 3KocucteM. CoxpaHeHHe OHOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. ['panuibl, coctaB u cTpykTypa Ouocdeps.
JKuBoe BemectBo m ero ¢yHknuu. OcoOeHHOCTH Omochephl Kak TI00aTbHON 3KOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (Yriiepoja, azoTa).
3oHanpHOCTH OHOChepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emmm. AHTPOIOTCHHBIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHue Npupoasl M dyenoBeuecTBa. CoxpaHeHue OuopazHOoOpa3us Kak
OocHOBa ycroiuuBocTd Ouocepsl. OCHOBa PALMOHANIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHUe. JJOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOIbIL.

JdemoHcTpaumu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuis! u cxemsl: «llumessie nenu», «buoneHos: cocraB u cTpykrypa», «lIpupoansie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocHucTeMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTeMa XBOMHOro Jeca», «buoneHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOMOTEeHHBIE BO3JEHCTBUS Ha MPHPOAY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHelInas
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dext», «PakTopsl
PaznoaKTHBHOTO 3arpsi3HeHus Onocdepbl», «Obmas cTpykrypa ouocdeps», «Pacrnpoctpanenue
*Ku3HU B Omocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot a3zota B mpupoie».

Ob6opynoBanue: Mojenb-anmuKanust  «TunuuHele  OMOLEHO3b»,  repOapHii
«PactutenpHbie  cooOmiecTBa», KoJuiekiuu — «buornenosy, «Bpeautenu — BakHEWIIHUX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapud ¥ KOJUICKIIMM pPAcTeHUH U HKUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddeneparun, H300pakeHNsI OXpaHIEMbIX BHI0B paCTEHUI U KUBOTHBIX.
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3. IVIAHUPYEMBIE OBPA30OBATEJ/IbHBIE PE3YJ/IbTATDI

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YyYalOIIMMHUCS IPOTPaMM CPEIHEro o0mero oopa3oBaHMs: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MNPpECAMCTHBIM.

3.1 JUYHOCTHBIE PE3YJIbTATDI

B cTpykType JMYHOCTHBIX PE3YyIbTATOB OCBOCHMs INpeamera «bHoJIorHs» BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOYYaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEACIEHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOJIOTWH, IleJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JINYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaJAULUN Pa3BUTHA
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATEIBHOCTH  L€HHOCTHO-CMBICIOBBIMM ~ yYCTAHOBKAaMH, IPUCYLIUMH  CHUCTEME
OMOJIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBIL.

JIn4HOCTHBIE pe3ysibTaThl OCBOCHHUS IpeaMeTa «bHOoNorus» JOCTUTAKTCS B E€IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKMMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JT1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe NMpaBWIaMd UM HOPMAaMU HOBEJEHHMS MU CHOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHUsA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH ITO3ULMM JIMYHOCTH, NMAaTPUOTU3MA,
YBa)XXCHHsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TpPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOIOHAallMOHAJIBHOIO Haponaa Poccuiickoit @enepanuu, IpUPOAE U OKPYKAIOIIEH Cpele.

JIM4HOCTHBIE pE3yJabTaThl OCBOEHMSI y4yeOHOro mnpeamera «buosorus» oTpaxaroT
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHMEHTalui, T[O3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHre >KM3HEHHOIO OIBbITa W OIbITA ACSATEIBHOCTH B IIPOLECCE peaTu3alMi OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kmaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB M O0OS3aHHOCTEH, YBa)K€HUE 3aKOHA H
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH AEATEIbHOCTH MPHU CO3/JaHUH Y4EOHBIX POEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TIO3UILHUIO 110 OTHOIIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTBIBaTh B CBOMX JEHCTBHAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YyOEXKIEHUSMHU, KYJbTYPHBIMU EHHOCTSAMU U COLUAIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TPOIIECCE COBMECTHOIO BBINIOJIHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M HCCIENOBATEIbCKUX 3aJ1a4, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh POCCUHCKON TPaXKAAHCKON MACHTHYHOCTH, NATPUOTU3MA, YBAKEHHUS
K CBOEMY Hapolly, YyBCTBA OTBETCTBEHHOCTH mepea PoanHO#, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOIIIOE U HACTOSAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMSITHUKaM IPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIICHHE W Pa3BUTHUE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uaeitHass  yOexJAEHHOCTb, TOTOBHOCTh K CIyXeHHI0 u 3amuTte OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIUIO U TIPUHUMATH OCO3HAHHBIC PEUICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAMUIIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUIA;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSIBIISITH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOPMHUPOBAHMSA  KYJLTYPbl 310POBbS U
IMOLMOHAIBLHOIO $JIArONOJIy4usi:

MMOHMMAaHUE U peallh3alus 30pOoBOro u 0e3omacHoro odpasa ku3Hu (310pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTU TMPAaBWI HHAUBUAYATFHOTO U KOJJIEKTUBHOTO 0O€30MacHOTO
MOBEJEHUS B CUTYaIUsX, YTPOKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TOCJEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS aIKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10It00ue;

FOTOBHOCTh K  aKTUBHOM  JAEATEIBHOCTH  TEXHOJOTMYECKOM W COLUHUAIBHOU
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTETHHO BBITIONHSTH
TaKyIo JIeSITeIbHOCTb;

WHTEpEC K paznu4HbIM chepam mpodeccruoHaIbHON NesSTeNbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO Ha MPOTSHKEHUU BCel
KH3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

AKOJIOTUYECKH T1eJIECO00pa3HOE OTHOIICHUE K MPHUPOC KaK MCTOYHHUKY JKH3HU Ha 3eMIle,
OCHOBE €€ CYILLECTBOBAHHS;

TIOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYpHI: MPUOOpPETEHUE OMbITAa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

CIOCOOHOCTH MCIONIL30BATh MPHUOOPETaeMbIe PU U3YICHUH OMOJIOTHH 3HAHUS U YMEHHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHATBHBIM IMPUPOIONOJIb30BAaHUEM (COOII0IEHNE
MpaBUJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUIOB, SKOCUCTEM, Onochephl);
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AKTUBHOE HENPUATUE AECHUCTBUM, MPUHOCALIMX BPEL OKPYKAKOUIEH MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJU4ue PAa3BUTOIO SKOJOTMYECKOIO0 MBIIUICHUS, SKOJOTMYECKOM KYJIbTYphI, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTUM K YYAacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIlIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEpILIECHCTBOBAHUE  A3BIKOBOM M  YMTATEIbCKOM  KYJIBTYpbl Kak  CpeICTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U ITO3HAHUS MUPA;

MOHUMaHUE clenu(PUKU OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOABI, 4YelOoBeKa M oOllecTBa, B MO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTH OWOJIOTUHU IJIi COBPEMEHHOW LMBUIU3AIMU: O0ECTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTH B TIOJYYEHUU OMOJIOTMYECKUX 3HAHUH B IEJSX TMOBBIIICHHUS OO0IIEH
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
IPaMOTHOCTH 00y4Jarouuxcs, popMUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UISl PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOMH JESITeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa3oBaHUI0 M CamMO0Opa3oOBaHUIO, K
aKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

B nmpouecce AOCTHXKEHHMS JMYHOCTHBIX pe3yJIbTaTOB OCBOEHHUS OOY4YarOIIMMUCS
mporpaMmMbl IO OHWOJIOTUM Ha YpPOBHE CpEaHEro oO0Iero oOpa3oBaHUs Yy OOYyYarOmUXCs
COBEPILEHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, PEANoIaraionui chopMUpoOBaHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE IMOLIMOHAIILHOE COCTOSIHHE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON c(epbl, ObITh YBEpEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIETO CaMOKOHTPOJIb, yMEHHeE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHUSM U MPOSBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllUM, BKIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHMIO LIEJIH U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBHIBaTh €ro IMpH OCYIIECTBICHUH KOMMYHHKAIMH, CIIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHMUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaUBATh OTHOIICHUS C IPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIaTh KOH(IUKTHI.
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3.2 METANNPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3ybTaThl OCBOCHUSI Y4eOHOrO mpeaMera «BHOJIOTHs» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TpPOIecC, CHCTeMa, HAay4HBIA (DaKkT, MPHUHIUIN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00ECICUNBAIOIINE
dbopMupoBaHue (QPYHKIMOHAIBHON IPAaMOTHOCTH W COIMAIIbHON KOMIETEHLIMH O0YyYaroIMxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPETHEro 00Iero odpa3oBaHUS
OTpaXkaroT:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENTLHO (DOPMYIHPOBATh M aKTyaJIM3UpPOBATh MPOOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHWUU 3HAHWUN NPUEMBI JIOTHYECKOTO MBINUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAINH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTMYECKHX
MOHSTHI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHIATUSIMH);

OINpEeAENATh LN JEATENIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISMU;

HCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHMS] (PAKTOB U SIBJICHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXJEHUs (MHAYKTUBHbBIC, JEAYKTUBHbIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh CXEMHO-MOJEIbHBIE CPECTBA Ul NPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUYMM PAa3HOTO PoOJa,
BBISIBIICHHBIX B PA3JINYHBIX MHPOPMALIMOHHBIX UCTOUYHHUKAX;

pa3zpabarbiBaTh IJIaH peuieHus MpoOjemMbl C  Y4ETOM aHalu3a  HMEIOLIUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIBHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pPabOTy B YCJIOBUSX pEalbHOTO, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEI0BATENBCKHE TeHCTBUS:

BJIa/IETh HaBbIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKONW U MPOEKTHOW AESITENTbHOCTH, HABBIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus: MPaKTHYECKHX 3ajay, IPUMEHEHHUIO Pa3IMuHbIX METOJI0OB IMO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbIE BHJbI ACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllUY, TPEO0OpPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POEKTOB;

(bopMHPOBATh HayYHBIN TUIT MBIIIJICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU
HNOHATUSIMA U METOJIaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BATEIHHOU NEATETLHOCTH
YKU3HEHHBIX CUTYalUsX;
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BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTYaJIM3MPOBATh 3a7ady, BBIIBUTATh
rUnore’y e€ pelieHusl, HaxOAuUThb AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TMOJyYEHHBIE B XOJAE pEUICHHs 3aJauyd pe3yJIbTaThl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH IIeJICHANPABICHHBIA MOUCK MEPEHOCAa CPENCTB U CIOCOOOB ICHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh TMEPEHOCUTh 3HAaHUS B I[IO3HABATEIBHYID M NPAKTUYECKYI0  00IacTH
KU3ZHEJESATENIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeill;

BBIIBUTATh HOBbIE WJEU, MpeajaraTb OpPUTHHAIbHBIE MOAXOAbI U pEIICHHs, CTABUTh
npoOJIeMbl M 33Ja4H, TOIYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(OpMaiuu (Tekcre yueOHOTO mocolus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VIHTepHere), aHaNIM3UpPOBaTh HMH(OPMALMIO pPa3IUYHBIX BHJIOB U (HopM
MPEJICTaBICHUS], KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIHpOBaTH 3ampoChl M MPUMEHSTH Pa3IMYHBIE METOABI MpPH TOUCKE U OTOOpe
Ounonoruueckoi nHGOpMaIUU, HEOOXOIUMOI JIJIs BHITIOJIHEHUS yY4EOHBIX 3a/1a4;

NpHOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTHO BBIOMPATh ONTHMAJBHYIO (OPMY TpEACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKu, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

HCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEIACTBA Mpu paboTre ¢ OHOIOrHYecKOn
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAaKU U CHUMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIlIUTHl WHPOpPMANWH, HHGOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHUKAIIH BO BCEX c(epax KM3HH, aKTHBHO y4acTBOBATh B JTHAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoi 3a/Jadyd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JIMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOAJbHBIE CpEACTBAa OOIICHHWS, TMOHMMATh 3HAYEHUE COIHMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallul, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHS W B3aUMOJCHCTBUS, MOHUMATh HAMEPEHUs
NPYTUX JOACH, TPOSIBIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAWBUAYAIbHOW pabOTHl IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMaTHKy M METOJbI COBMECTHBIX JCUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaX/10TO YiIeHa KOJUIEKTHUBA;
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IIPUHUMATh LM COBMECTHOM JEATEIBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaXJIOT0 Y4aCTHUKA KOMaH/bl B OOIIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATh MJEU C IO3MLUN HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OgyajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eiCTBUAMM:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MHPOOJEM M UX peIleHUs B
KU3HEHHBIX M YUCOHBIX CUTYaIHsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 11eJIeBbI€ U CMBICIIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 33Ja4l B 00pa3oBaTelIbHON JEATENBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIEHUs IPOOJIEMbI C YUETOM HMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKH y4eOHOTro MpeaAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHUI;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HBIX
o0JacTsX 3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIA U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MO3HABATENIbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBbIX AEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, MCIIOIB30BaTh NMPUEMBI pedieKcun
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;

3) npuHsiTHE ceOsl M APYTHX:

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

3.3 NPEJAMETHBIE PE3YJIbTATDI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHUM, BHUJbI
JEeSITeIBHOCTH 10 MOJIYYEHHIO HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHUH B Pa3UYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pPEaJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHs.
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3.3.1 IlpeameTHble pe3yJbTaTbl OCBOeHUsI yueOHOro mpeamera «buosorus» ¢ 10
Kacce OTPAXKaKOT:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE M POJNM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pacKphIBaTh COJAEPKaHUE OMOJOTMYECKUX TEPMUHOB U NOHATUMN: KU3Hb, KIIETKA,
opranu3M, Merabosm3M (0OOMEH BEIIeCTB W  IPEBpAIllCHHE JSHEPrHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jararb OWOJIOTHYECKHE TeOpHH (KIETOYHAas, XpPOMOCOMHas, MYyTallMOHHas,
HEHTpaJbHAs JIOTMAa MOJIEKYJIsipHOM Owmosoruu), 3akoHbl (I. Mennemns, T. Moprana, H. .
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYypHBIX pacteHuit H. U.
BapunoBa), onpeaensTs TpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAAMH HAY4YHOI'O IO3HAHUS B OMOJOTMU: HAOIIOJEHUE U OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMI, OpraHu3alus ¢ MpOBEAEHHE OHOJIOTHYEeCKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PEe3yNIbTAaTOB, HCIIOJb30BAHHBIX HAYUYHBIX MOHSITHIH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHUE MPUMEHATH MOTyYeHHBIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTHUECKUX TPOIECCOB U
SIBJICHUH, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JAJs PalMOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE peuiaTh 3JE€MEHTapHble TE€HETHYECKHE 3aJauyd Ha MOHO- U JTUTHOpHAHOE
CKpeIIMBaHKe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/ICKa3aHus HacleJ0BaHUS IPU3HAKOB y OPTraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COOMI0IaTh MpaBUiIa MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MHGPOPMALHIO OHOIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAyUYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTMHU, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ INHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

3.3.2 IlpeameTHble pe3yJbTaTbl OCBOeHUsI y4eOHOro mpeamera «buosorus» ¢ 11
KJlacce OTPAKAIOT:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M POJM OMOJOTHMM B CHCTEME HAy4YHOTO 3HAaHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHI/IOHaJIBHOﬁ TpaMOTHOCTH Y€JIOBECKA AJId PCIICHHA )XU3HCHHBIX 3a/1a4,

YMCHHUC PpPACKpPBIBATH COJACPIKAHUC 6I/IOJIOI‘I/I‘-IGCKI/IX TCPMHUHOB U MIOHATHH: BHU,
nonyJsitusi,  TeHOGOHA,  DBONIONMWA,  ABWXKYymUE  CuUiIbl  ((akTOpbl)  SBOJIOLHUH,
IpUCIOCOOJICHHOCTh OPraHW3MOB, BHJI000pa30BaHUE, JKOJIOTMYECKHE (DAKTOpPBI, HKOCHCTEMA,
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IPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTBl, LENU [HUTAaHHUSA, OKOJOrMYecKas MHpaMHuAa,
o6uoreorieHo3, orocdepa;

yMEHHE Wu3jaratb OHOJOrHMYecKue Teopun (dBomonnoHHas teopus Y. JlapsuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHUid U nyted 3omonuu A. H. CepepuoBa, ydeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOJCHUE M OMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMYECKHX OOBEKTOB:
BUJIOB, TMOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHUS 3KOJOTHMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMU B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOyYeHHBIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTUYECKUX MPOIIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IMOBEJEHHUs B OKpYXawolleil NpUpoIHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBpEMEHHOM ouonoruu Ui paloHaIbHOrO
IPUPOONOIb30BAHNUS;

YMEHHE pemarh 3JeMEHTapHbIe OMOJIOTMYECKHE 3a/la4M, COCTaBISATH CXEMBI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHHE BBINOJIHATH Ja0OPAaTOpHbIE U MpaKTUYecKue paboThl, COONIOAATh MpaBUiia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBAThb U UHTEPIPETUPOBATh HMH(GOPMALMIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pPacCMaTpUBaTh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOILIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.
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4. TEMATHYECKOE IIJ/TAHUPOBAHHE

4.1 TemaTnueckoe miaanuposanme 10 KIIACC

KoangecTBo yacoB

No HaumenoBanue Kontpo IIpakTn JsexTpounbie (mudpoBbIe)
n/n PaIET0B 1 TEM Beero | abHbie | CCKME oOpa3oBaTesibHbIE pecypchl
MnporpaMMbI (:120)
padoThI
padoThI

bubmmoreka ITOK https://m.edsoo.ru/7f41c292
POIII (10 kmacc)
https://resh.edu.ru/subject/5/10/

1 Buonorus kak 2 05 MDOIII(10 xnace)

HayKa ' https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram_ids=31937278&class_level ids=10,11
Bbubmmoreka ITOK https://m.edsoo.ru/7f41c292
POII (10 xmacc)
https://resh.edu.ru/subject/5/10/

JKusrle cucTeMbl

5 X 1 MOBUI(10 Knac_:c) _
opramsanus https://uchebnl_ k.mos.ru/cata_loque?al|{_;1ses:Iess
on_template,video lesson,video&subject prog
ram_ids=31937278&class_level ids=10,11
Bubmmoreka ITOK https://m.edsoo.ru/7f41c292
PO1III (10 ximacc)
Xumuueckuit https://resh.edu.ru/subject/5/10/
3 COCTaB U 8 1 MDBUI(10 xmacc)

CTpOCHHE https://uchebnik.mos.ru/catalogue?aliases=less

KIIETKH on_template,video lesson,video&subject prog
ram_ids=31937278&class_level ids=10,11
Bubmmoreka ITOK https://m.edsoo.ru/7f41c292
POIII (10 xmacc)
https://resh.edu.ru/subject/5/10/

4 JKuznenestenbH 6 MDBUI(10 xmacc)

OCTh KJIETKH https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video lesson,video&subject prog
ram_ids=31937278&class level ids=10,11
Bubmoreka ITOK https://m.edsoo.ru/7f41c292
POIII (10 xmacc)

PasMmuoxeunne u https://resh.edu.ru/subject/5/10/

5 VHJUBULYAIIHO 5 1 MOBUI(10 xiacc)

€ pa3BuTHE https://uchebnik.mos.ru/catalogue?aliases=less

OpraHu3MOB on_template,video_lesson,video&subject_prog
ram_ids=31937278&class level ids=10,11

HaciencTaemtoc bubnmoreka IIOK https://m.edsoo.ru/7f41c292
POIII (10 xmacc)

6 :II;;IquHBom 9 1.5 | https://resh.edu.ru/subject/5/10/

OpraHu3MoOB Mam(lo KJIa(.)C) -

https://uchebnik.mos.ru/catalogue?aliases=less
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https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

on template,video lesson,video&subject prog
ram ids=31937278&class level ids=10,11
bubmmoreka ITOK https://m.edsoo.ru/7f41c292
POBIII (10 kmacc)
Cenexuus https://resh.edu.ru/subject/5/10/
7 OpraHu3MOB, 3 1 MDOIII(10 xnace)
OCHOBBI https://uchebnik.mos.ru/catalogue?aliases=less
OMOTEXHOJIOTUT on_template,video lesson,video&subject prog
ram ids=31937278&class level ids=10,11
OBIIIEE
KOJIMYECTBO
YJACOB I1O 34 1 4
[TPOTPAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

4.2 TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBO 9acoB
Ne HANMEHOBRENE Kontpo | Ilpaktu | JJeKTponHbie (Hudposbie) o6pazoBaTesibHbIe
n/m | PA3ACIOB wTEM | Beer JbHbIE | YecKHe | Pecypchl
MnporpaMMbl 0
padoTbl | padoThI
Bubmnoreka ITOK https://m.edsoo.ru/7f41cc74
PO (10 xmacc)
https://resh.edu.ru/subject/5/11/
1 OBOIIOLMOHHAS 9 1 MDBUI(10 kmacc)

Ouoorus https://uchebnik.mos.ru/catalogue?aliases=lesson_te
mplate,video lesson,video&subject program_ids=3
1937278&class_level ids=10,11
Bubmnoreka ITOK https://m.edsoo.ru/7f41cc74
POII (10 xmacc)
https://resh.edu.ru/subject/5/11/

Bo3nnkHoBeHUE

2 U pa3BUTHC 10 0.5 MOHI (10 Kﬂa.cc) .

H3H A 3eMiTe https://uc_hebn|k.mos.ry/cataloqu_e?al|ases=Iess_on te
mplate,video lesson,video&subject program_ids=3
1937278&class_level ids=10,11
bubmmoreka ITOK https://m.edsoo.ru/7f41cc74
PBUI (10 xmacce)

OpranusMb! i https://resh.edu.ru/subject/5/11/

3 OKpYKarormas 5 1 MOHI(10 Knac_:c) .

cpena https://uc_hebnlk.mos.r_u/cataloqge?al|ases=Iess_on te

p mplate,video lesson,video&subject program_ids=3
1937278&class_level ids=10,11
Bbubmmnoreka ITOK https://m.edsoo.ru/7f41cc74
PBUI (10 xmacce)

CooGumecTsa u https://resh.edu.ru/subject/5/11/

4 9KOJIOTHICCKHE 10 1 MOHI(10 Knac_:c) .
https://uchebnik.mos.ru/catalogue?aliases=lesson_te

CUCTCMBI R R N N
mplate,video lesson,video&subject program ids=3
1937278&class_level ids=10,11

OBIIEE

KOJIMYECTBO

YACOB I1O 34 1 2.5
[TPOIT'PAMME
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https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

