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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENIeICHUs] TOAX00B K (hOPMHUPOBAHUIO COJACPKAHUS YydeOHOTO mMpeaMera
«buonoruss» coctaBWwIM: KoHUeNnTtyalbHble mnonoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIei, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MTOJIOKEHUST 00 OOIIUX LEJIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe TMOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUU B NMO3HAHUM KUBOUW MPUPOJIBI U 00ECIIeYeHUN
CYILIECTBOBAHMS YesloBeuecKoro obmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSM,
OMpeiesIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsAx, 00 oOmen
CcTpareruu OOydYeHUs, BOCIUTAHUS M Pa3BUTHUS OOYyYaIOUIUXCS CPEACTBAMU
yueOHOoro nmnpeamera «buonorus», omnpeaenser o0s3aTelbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, pacmpeleieHue [0 pasjeinaM H  TeMmam,
PEKOMEHYEMYIO IOCJIEI0OBATEIBHOCTh U3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yUYaroImnXCs.

B mporpamme 10 OuoNOrMM Tak)Ke YUYMTHIBAIOTCA TpeOOBaHUS K
TUTAHUPYEMBIM JTHYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIIBHON
NESATENHbHOCTH/YUEOHBIX JEHCTBUNM OOy4YalOIIMXCAd 10 OCBOCHUIO COJCPKAHUS
OHMOJIOTHYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (1011 xnaccel, 0a30BbIi YpOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYEHHHM OHOJOruu, Onarogapss 4yeMy B HeW
POCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopmMupoBaHEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS, [IEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBIILIEHUS, PEICTABIEHUN O 3I0pPOBOM
oOpa3e XHU3HU U OEpEeKHbIM OTHOILIEHHWEM K OKpPY’Kalollleld MPUPOIHON cpere.
[ToaTomy Hapsaxy ¢ M3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHM O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIATHBIX 3a71a4, B
TOM 4YHuclie: TPOPUIAKTUKK HACJIEACTBEHHBIX 3a00J€BaHUN YeIoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKHU
11eJIECO00Pa3HOro TMOBEACHUS B OKpYyXKalllled NpUPOJHOW cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM MAESTENBHOCTH 4YeJIOBeKa HAa COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHHUS K MIPUKIIAIHON HAIPaBIECHHOCTH
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ydueOHOro mnpenMera «buosorus» mpoauKTOBaHO HEOOXOJAMMOCTBIO OOCCIIeUEHUS
YCIIOBUM JUIsI pEIICHUS] OJJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHus, KOTOpas Impeanosiaraer QopMupoBaHue Yy  OOyyaroIIUXCA
CHOCOOHOCTH aJaNTHPOBAaThCA K HW3MEHEHUSM JWHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaeT (GOpPMUPOBAHUE Y OOYYAIOIMIUXCA TPEACTaBICHUNU O
HAy4YHOM KapTUHE MHpA, paciiupsieT U 0000LaeT 3HaHUA O KUBOW HpHUpoie, €€
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allid M HBOJIIOLUHU, CO3JAET
yCIOBUSI  JJisi:  TO3HAHWS  3aKOHOB  JKUBOW  MPUPOJIBI,  (OPMUPOBAHUS
(GyHKIHOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30pOBOr0 W Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dKUBOU MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHne OMOIOTHS UMEET TaKXKe JJI PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHMs,  COLUAIU3AINU
oOyuvaroruxcs. M3yyenue Guosioruu o0ecrneuynBaeT ycloBus At (OPMUPOBAHUS
UHTEJUICKTYalbHbIX, KOMMYHUKAITMOHHBIX W HWH(OPMAIUOHHBIX  HABBIKOB,
ACTETUYECKON KYIBTYpBI, CIOCOOCTBYET HHTETPAallMd OMOJOTHYECKHX 3HAHUHU C
MPEICTABICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O TMpeAHA3HAYCHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUM OCHOBY JUIsl OIpEAENICHUs TMOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHUs, MNPEJCTABIEHHOr0 B MpPOrpaMMe IO
OuoJIOruu.

Ot6op comepkanus yudeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C TMO3MIMK KyJIbTYpOCOOOpPAa3HOTO MOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAaHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus O0OIIEH KyJbTYphbl, ONpPEACNSIONME aJCKBaTHOE TIOBEJACHUE
YeJIOBeKa B OKPYIKAIOIIEeH MPUPOTHON cpejie, BOCTPEOOBAaHHBIC B MOBCEIHEBHON
KU3HU U IPaKTHUECKOM aestenbHOCcTU. Oco0oe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPhIE CIIyKaT OCHOBOMW /Jisi (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHW3alUU
OMOJIOrMYecKOro 0Opa30BaHHUS.

CTpyKkTypupoBaHUE COJACpKaHUA Y4eOHOro MaTepualia B Mporpamme IIo
OMOJIOTUM OCYIIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJINYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMM U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIONINE COAEpKaTeNbHbIe JIMHUU: «bronorus kak Hayka. MeToabl
HAy4yHOro To3HaHus», «KieTka kak Ouonorumueckas cucremay, «OpraHusM Kak
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ouosoruyeckas cuctemay, «CucreMa M MHOTO0OOpa3ve OpraHuYecKOro MHUpPAY,
«IBONIOLHUSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNaJICHUEC  OOYYAIOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHON
OpraHu3allii >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHue yMEHUn
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS PA3IMYHBIX KU3HCHHBIX MPOOJIEM.

JlocTmwkeHue 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
YpPOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIAX, CIyKaIllUX OCHOBOU
st GOpMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ/IaX HAyYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOPa3ud U OCOOCHHOCTSX KHBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSX U COBPEMEHHBIX
UCCJIeIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHUEe y OOYYaIOIIMUXCS IMO3HABATENbHBIX, HUHTEJUICKTYyaJIbHbIX H
TBOPUYECKUX CIIOCOOHOCTEH B TPOIECCe aHaau3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJIIOB, WAEH M TIOIXOMOB K HM3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydJaroumxcsi oOmeil KyJabTypbl, (DYHKIIMOHAIBLHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYIKAIOIIETO
MHUpa JKMBOW TPHUPOILI HA OCHOBAaHWW 3HAHWW W OMbBITA, IOJYYCHHBIX TPHU
U3y4eHUN OMOJIOTHH;

dbopmupoBanre y OOydYalOIMXCAd YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JCSATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMECHHBIX MEIUITMHCKUX TEXHOJOTHUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOSKAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOTUMOCTH OSPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM IIPU NIPOBEJICHUN OMOJIOTMUECKUX UCCIIEA0BAHMI;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWU [JIs TOBBIIICHUS YPOBHS
9KOJIOTHICCKOHN KYIbTYPHI, ISl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B IOBCEAHEBHOM KU3HU IS
OLICHKU MOCJIEACTBUI CBOEH JIESITEILHOCTH 10 OTHOILICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHE M COONIOJEHUE Mep NPOPHIAKTUKA
3a00J1eBaHUH.

B cucreme cpegnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YUEOHBIM TMPEIMETOM, BXOASIINM B
coCTaB MpeaMeTHOl o0nacTi « EcTecTBeHHO-HAYyUHBIE TIPEIMETHI.

Jlist u3ydenust OMoJI0ruu Ha 6a30BOM YpOBHE CpPEHEro 00111ero o0pa3zoBaHus
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orBoautcsa 68 yacoB: B 10 kiacce — 34 ydaca (1 yac B Hegemo), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COJEPXAHME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBCHHBIMU HayKamu, (puiiocodueil, STUKON, ICTETUKON U MPaBOM.
Pons Ouonoruum B (HopMUpOBaHHH COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meto/b1 T03HaHUS )XKUBOM MPUPOIBI (HAOIIOIEHHUE, IKCIIEPUMEHT, ONUCAHUE,
U3MEpEHHe, KiIacCU(pUKalMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[IpakTtuueckass padora No 1. «lcmonb3oBaHue pa3iIMUYHBIX METOJOB TpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonorun. Otiandmne
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MocHucTEM U UX pazHOoOOpa3ue. Y POBHU OPTaHU3AIUU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUI), OMOC(EepHBIA.

JdemoncTpanuu:

Tabmuibl 1 cxembl: « OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHU OpPraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekysl JJHK.

Tema 3. XumMuuyecKkuii COCTAB U CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KJIETKU. XHMHUYECKUE 3JIEMEHTBHI: MaKpO3JIEMEHTBHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEPAIbHBIX BemIECTB B KieTke. lloanepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMenunmble 1 3aMEHUMbIE aMUHOKUCIOTBHI. AMUHOKUCIOTHBII COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOIcTBa OenkoB. buonornuyeckue
GbyHKUIMU OENKOB.

®depmeHTHl — Ouosormdeckue Kartanusatopel. CTpoeHue QepmeHTa:
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aKTUBHBIA TIEHTp, cyOcTpaTHas cnenududHocTth. Kodepmentsl. Buramunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KAaTaIU3aTOPOB.

VYraeBoawsl: MoOHOcaxapuabl  (rJroko3a, pubo3a U Je30KCHpu003a),
aucaxapuibpl  (caxaposa, JakTo3a) W moiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HeJUT0103a). bruonornueckue GyHKIMHN yIIIEBOAOB.

Jlunuasl:  Tpurauuepunbl, Qocomunuapl, crepouasl.  [HapopuIBHO-
ruipodobHble  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHHe
yTJI€BOAOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucnmorel: JHK wn PHK. Hykimeornaer — MOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢ynkuuu JJHK. Crpoenue u ¢pynkiuun PHK.
Buaesr PHK. AT®: ctpoenue u GyHKIUN.

[MuTonorus — Hayka o kietke. KinetouHas Teopusi — mpuMep B3auMOICUCTBUS
uaeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmMe NpU3HAKK KIIETOK:
3aMKHyTasi HapyxHass MeMOpana, moiekynbl JIHK kak renernueckwii ammapar,
cUCTEMa CHUHTe3a OeKa.

Tunel KJIETOK: JyKapuoTHYecKass U Mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUs MpoKapuoThyeckor kieTku. Kiierounas crenka Oaxrtepuil. CTpoeHue
AYKApPUOTHUYECKON KJIeTKH. OCHOBHBIE OTJIIMYMS PACTUTENIbHON, >XUBOTHOM H
TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs] CTEHKA, INIMKOKAIUKC, MX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBorictBa U pyHkuuu. [{utomiasma u eé
opranouabl. OnHomemOpanubie opranouabl kinetku: OIIC, ammapar ['ombmxwy,
An30COoMBI. [10lyaBTOHOMHBIE OPraHoOWAbl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxkaenne MHUTOXOHIpUN u miactua. Buasl mmactua. HememOpanHbie
OpraHOMJbl KJETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKH. ODYHKIMHA OPraHOUAO0B KJIETKU. BKiItoueHus.

SAnpo — perynsaTopHslii HeHTp KieTku. CTpoeHue szpa: sjuepHas 000youka,
KapuoIuIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEHIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefeneHue XUMHUYECKHX 3JEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuubl u cxembl: «llepuognueckass TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOeKyIbl BOAb, «bruocunres 6enkay, «CTpoeHHe MOJIEKYJIIbI OesKay,
«Ctpoenue ¢pepmenrta», «HykinennoBsie kucnotel. JJHK», «Ctpoenne mMoyeKybl
AT®», «CTpoeHHE IPyKapUOTUYECKOW KIETKN», «CTpOEHUE KUBOTHOM KIIETKW»,
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«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TMPOKAPUOTUYECKON KIIETKI,
«Ctpoenue sanpa KIETKn», « Y TIEBOAbI, «JIunuapn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl MPOBEACHUS
HAOMIOJICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MUKPOIpENnapaThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYEeCKHEe PadOThI:

JlaGopatopHass pabora Ne 1. «lM3yueHue KaTaJIuTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «l3ydeHwe CTpOCHHS KJIETOK paCTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOMOM Ha TOTOBBIX MHUKpONpEmaparax M HX
OIIMCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJIETKH.

OOMeH BemiecTB, UM MeTab0Iu3M. AcCUMUIIALNS (TUTAaCTUYECKU OOMEH) U
JTUCCUMUJIAINS (SHEPTETHUECKHii OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Ponbs hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®orocunTte3. CmeroBass W TeMHOBas (a3bl (¢GoTocuHTe3a. Peakumu
dotocunteza. IpdexTuBHOCTH PoToCcUHTE3a. 3HAUeHHE (HOTOCUHTE3A IJIS KU3HU
Ha 3emsie. BiausiHue yciioBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJAYKTUBHOCTU Y KYJIBTYPHBIX PACTCHUM.

XeMocHHTE3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUYEHUE XEMOCHHTE3a ISl
KU3HU Ha 3emie.

DHepreTuueckuii oOMeH B KJeTke. PaciersieHne BelecTB, BBbIJICICHUE U
AKKyMyJIUPOBaHUE DSHEPrud B KIJIETKE. OTallbl HSHEPreTUYECKOoro ooOMeHa.
I'mukonu3. bpoxxenne u ero Buabl. KucioponHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTH
PHEPTeTUYECKOI0 OOMEHa.

Peakuun wmatpuunoro cuHTe3a. ['‘eHermdeckas wunHbopmanus u JIHK.
Peanuzanusi renerndeckodt mHopManuu B KieTke. ['eHeTUuecKud KO U ero
cBoiicTBa. Tpanckpunuus — Marpuusblid cuaTe3 PHK. Tpancnsauus — 6uocunres
Ooenka. Ortambl TpaHchsauuu. KoaupoBanwe aMHHOKHCIOT. Pomb pubocom B
ounocuHTe3e Oerka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Mctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHSI U SKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonmesrnm pacTeHMid, >XKMBOTHBIX H YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiura yenoreka (BHY) — BozOyautens CIT/a.
OOparHast ~ TpaHCKpuIus, peBepraza u  uHTerpaza. lIpodunakruka
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pactpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konpsuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabnuiel 1 cxembl: «Tunbel nutanusy, «Metadbonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oomen», «Xmopomnacty, «®Dorocunre3», «Crpoerue JIHK»,
«Ctpoenue u GpyHKIHOHUPOBaHHUE reHay, «CuHrte3 Oenkay, «['eHeTrnueckuii Kom,
«Bupyco», «bakrepuodarn», «Ctpoenure u xuzHeHHbM nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukamus JJTHK».

ObopynoBanue: Moaenu-amiukanuu «Yapoenne JIHK m TpaHckpunuusy,
«buocunres 6enka», «CTpoeHue KISTKN», Mojielb cTpykTypsl JJHK.

Tema 5. PazaMHokeHMe 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiieTouHblil UK, WIM JKU3HCHHBIM LMK KiIeTku. MHTepdaza u MHTO3.
[Ipoueccsl, mpoTekaromue B uUHTepdaze. Pernmkanusa — peakuus MaTPpUYHOIO
cunre3a J[HK. Ctpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapUOTHIL.
JIMmuionHeli W TaluIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJIBI.
[utonornuyeckne OCHOBBI Pa3MHOKEHUS W  HWHIWBUAYAJIBHOTO  Pa3BUTHUSA
OPTraHU3MOB.

[enenne knetkn — murto3. Ctagum murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKNI CMBICI MUTO34.

[Iporpammupyemas rubenb KIETKH — aromnTo3.

dopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe u moyioBoe. Buasl 6ecrnosioro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IMOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTATHBHOE Pa3MHOKEHHUE. ICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meito3. Craguu Mmeio3a. IIporecchl, Npoucxoadiive Ha CTaguaxX Menosa.
[ToBenenne xpomocoM B menose. Kpoccunrosep. buosiornuecknii CMbICT U
3HAYCHHE MEN03a.

'ameTtorenes — mporecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KWBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKM U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[l, SHUIEKIIeTKa) — CHEepPMaTOreHe3 M OBOTCHES.
Oco0EHHOCTH CTPOEHUSI SAMIEKIETOK W crnepMaro3ouaoB. OmioJ0TBOPEHHUE.
[TapTrenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Dtamnbl YMOPUOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe paszBuThe. TUIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BHUTH: TPSAMOe, HempsiMmoe (ITMYuHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.



Poct u pasButue pacrenuii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTa/INU PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «DoOpMbl pa3sMHOKEHHS OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHui», «Jlenenne xkietku Oaktepuil», «CTpOEHHUE TOJOBBIX KIETOKY,
«Ctpoenune xpoMocombl», «Knerounsiii mukny, «Pemmmkanus JTHK», «Mutosy,
«Menosy», «Ilpsmoe u HenpsaMoe pa3BuTue», «l'aMeToreHes3 y MIEKONMUTAOMINX U
yesnoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHUKpONpenaparsl «CrnepMaro3ouibl
MJIEKOIUTAIOLIEr0», «SIHleKneTka Miaekonuraromero», «KapuoknHe3 B KJIETKaxX
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanusa «J/leieHne KIeTKW», MOJEIb
JIHK, Mmozaenb MmetadazHoil XpOMOCOMBI.

JlabopaTopHblie U NpakTHYecKue padoThl:

JlaGoparopuass pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHUMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOITPENApaTax».

Jlabopatopuass pabota Ne 4. «M3ydeHuwe CTpPOECHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenaparTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTrku. VicTopust pa3BUTHSI T€HETUKU. PoJib iUTONIOrMN
U HSMOPHUOJIOTUU B CTAHOBJICHHMM TEHETHUKH. BKiaj pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHEeTU4YeCKUii). (OCHOBHBIE T'€HETHYECKHE
noHsATUs. [ 'eHeTnueckas CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBAHUI.

3aKOHOMEpPHOCTH HAcCJE€JA0BaHUs NMPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpelMBaHue. 3aKoH €IWHO00pa3us THOPUIIOB TIEPBOIO
nokoJieHus. IIpaBuno JOMUHMpPOBaHMS. 3aKOH PpACHICIUICHUS MOPU3HAKOB.
I'mnote3a unctoTel ramet. [lonHOE 1 HEMOJIIHOE TOMUHUPOBAHHE.

JuruOpugHoe  CKpemuBaHWe. 3aKOH  HE3aBHCHUMOTO  HACleJJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upymolee cKkpeuBanue. Fcrnonp30Banne aHaIu3upPyOLIETr0 CKPEIUBaHUS
JUTSI OTIPE/ICNIEHNs TEHOTHUIIA OCOOH.

CuemienHoe HaclenoBaHue mnpusHakoB. PabGora T. Moprana 1o
CLEIJICHHOMY HaclleJOBaHHUIO TeHOB. HapylieHue cuersieHus: TeHOB B Pe3yibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHETUUECKUE KaPTHI.

I'enetuka nona. XpoMOCOMHOE OMpelesieHHE 1o0Jia. AYTOCOMBI U TMOJOBBIE
XpoMocoMbl. ['omMorameTrHble W TreTeporaMeTHble opraHu3mbl. HacnegoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C ITOJIOM.
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N3menunBOCTh. BUBI ”3MEHUMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAclHeOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAITMOHHON U3MEHUYMBOCTH. BapuanmoHHbIi psiji U BapualluOHHASI KPUBAS.
Hopma peakuuu mpusHaka. KojJM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOpMa peaknuu. CBoMcTBa MOAU(UKAITMOHHONW H3MEHUYHUBOCTH.

HacnenctBennasi, wiaM TeHOTUIUYECKas, W3MEHUYMBOCTh. KomOMHAaTHBHAas
W3MEHYMBOCTb. Melo3 W TMOJIOBOM mpolecc — OCHOBa KOMOWHATHUBHOM
U3MEHYUBOCTU. MyTanimoHHas u3MeHUUBOCTh. Kitaccudukanus myTanuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (aKkTOphI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOW n3menunBoctyd H. 1. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJAbl T€HETHKH
YeJIOBEKa: TCHCAIOTHUYCCKUM, OTU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONIPENEIICHUE TE€HOTHUIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[MI[P-ananu3a. HacnencrtBennole 3a00jeBaHUs YEJIOBEKa: TEHHbIE OOJE3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEeapacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W reHepatuBHble MyTanuu. CTBOJOBbIE KiIETKU. [IpuHUHANBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKHUX
0one3neld. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIAMIIMHCKOM
TE€HETHKH B MPEOTBPAICHUHN U JICYCHUN FeHETUYECKUX 3a00JICBaHUM YeIoBeKa.

JdeMoHcTpanuu:

[Toprpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. Basuios.

Tabmuubr w  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHUE U €0
IATOTCHETUYECKAss OCHOBa», «3aKOH pACHICIJIEHHS W €ro IUTOTCHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameTr», «JluruOpugHoe  CKpEIIMBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpCIIIMBAHU, «Metio3»,
«B3anumoAenCcTBUE aJUIENbHBIX T'E€HOB», «l'€HeTHhuecKkne KapTbl PpPACTEHU,
KUBOTHBIX M 4YeJOBeKa», «l'eHeTnka moiyia», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CLUEIUIEHHOTO C mnosiom», «KapuoTumbl YenmoBeka ¢ KUBOTHBIX», «Buasl
U3MEHYUBOCTHY», «MoaudukamonHas HU3MEHUYMBOCTHY, «HacnemoBanue pesyc-
dakropa», «I'eHeTrka rpynn KpoBu», «MyTallMOHHAsS U3MEHYHBOCTH.

O6opynoBanue: Mojenu-anmiIukanun «MOHOTHOPUIHOE CKpPELUBAHUE,
«Henonnoe npomunupoBaHuey, «JuruOpunnoe ckpeniuBanue», «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapar «J/[po3zoduna» (Hopma, MyTauuu
(hOpMBI KPBUTEEB M OKPACKH TeJa), repbapuii «I opox mOCEBHOM.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHast pabora No 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
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OUTHOPUIHOTO CKPEUIMBaHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JIaGoparopHas padora Ne 6. «M3yueHne MoauPUKATMOHHON U3MEHUYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 PsiZia U BApUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTauuid y Ipo30(Quibl HA TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocrtaBieHME M aHAJIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak HayKa U MPOLECC. 3apOKJICHHUE CEJICKIUH U JTOMECTHKAIIMS.
Yuyenne H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOr000Opa3us
KyJIbTYPHBIX PAacTeHHMU. LIeHTpBI MPOMCXOXKAEHUS NOMAalIHUX XUBOTHBIX. Copr,
OpOJIa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIUU. MacCOBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIMU pPAcTeHUl M JKUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpPOJICTBEHHOE
cKpemiuBaHue — HHOpuauHr. Yucras nuHus. CKpellMBaHWE YMCTHIX JIMHHM.
I'erepo3uc, unu rubpunHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rtuOpuauzauuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYEHUE TONUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonorusg Kak OTpacib NPOU3BOJACTBA. I'€HHAs WH)KEHEpHUs. OTarllbl
co3ganusi pexomoOuHantHo JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiioHnpoBanue BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojornueckue W otudeckue  npodsmembl. MO —  reHeTudecku
MOJAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuubr u cxembl: Kapta «lleHTpbI MPOUCXOXKACHUS W MHOTO00pa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHnas rudpuauzamnus», «Padotel akagemuka M. ©. MBanoBay,
«lTomumnougus», «OO0bEeKTbl OuoTexHONOTUM», «KJeTouHble KYyIbTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJISKHU TUIOJIOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Oxckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJICKIUU PACTCHUN H
KABOTHBIX (Ha CEJICKIIHOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aDOpaTOPHIO
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arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».
11 KUIIACC

Tema 1. DBoJIIOLIHOHHASL OHOJIOTHSL.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIONUOHHOW TEOPUU. DBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusHue 3BOMIOIMMOHHON TEOpUM Ha pa3BHUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTBa 3BOJMIOUUU. [laneoHTONIOrMYECKHE: TMOCIIEIOBATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguueckue: cxoacTBo u paznuune ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJACTBA W PA3NUYUS SMOPHOHOB pAa3HBIX BHUJOB
NMO3BOHOYHBIX. CpaBHUTENbHO-AaHATOMUYECKHE: TOMOJOTHYHbBIC, AHAJIOTHUYHbIE,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeHd Yy BceX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochbliKM BO3HUKHOBEHUS
napBUHU3MA. J[BWOKyIIME CHUJIBI HBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE TMPU OIPAHUYEHHOCTH PECYpPCOB, HEOMpeneiaEHHas U3MEHYUBOCTD,
O0opb0a 3a CylllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Botonnn (CTI) u €€ OCHOBHbBIE MOJ0KEHUSI.

MuxkposBoitonus. [Tonynsuus kak eAMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMKM BUAOB B Mpupojae. MyTallmOHHBIN
porecC ¥ KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomyNsiiiMOHHBIE BOJHBI U Jpeid
reHoB. M3osisiust 1 MUrpanus.

EctecTBenHbiii oTOOp — HampaBiusommii ¢akrtop sBomonuu. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0neHHOCTh OpPraHM3MOB KakK pe3yJbTaT sBoJionuu. [Ipumepsl
IPUCIOCOOJIEHH y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALUH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonorusi. DopMbl  ABONIONUU:  (PuileTUYECKas, IUBEPreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTs 3BOMIOIUY.

[IporcxoxaeHne OT HecleHaIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienuanu3anvs. ATanTUBHAS paidaLUs.

JdemoncTpanuu:

[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuupl u cxemsl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAbIiin
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MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB PAaCTEHUID,
«MHorooOpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Wamoamanrtaumm», «OO0mas aereHepauus,
«/lBmxymue cuibl 3Boirounmn», «Kapra-cxema wmapupyra myremectsus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe B11000pa3oBaHmne», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIM4YHbIMU THUIIAMH OKPACKH,
HAOOp IUTIOOB M CeMsH, KoJuleKus «lIpumepsl 3a0IUTHBIX MPUCIIOCOOJIEHUN Yy
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJCIb
«CTtpoeHue rojiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaguueckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb ammummkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKW», MUKpompemnapaT «/lpo3oduna» (Hopma, myTanuu GOpMbI KPbUILEB U
OKpacKH Tera).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUECCKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4HbI€ TPEACTABICHUsS O 3apOKICHMM >KW3HU. HaydHble TUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
OKCIEPUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON IBOMIOINH. HavanpHbIe dTansl
ounonornyeckoi »Bomonuu. I'nunoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBble KIETKM M HMX DBOJIIOLUS.
®opMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Karapxeil. Apxeickas u
nporepo3oiickas Hpbl. [laneos3olickas spa u €€ mnepuoabl: KeMOPUUCKU,
OPJOBUKCKHUH, CUITYPUUCKHN, TEBOHCKN, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaitHo3oiickag »d3pa W €€ TMEepUuoabl: IaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U Te0JOTHMYecKuX IpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
KUBOTHBIX. l10osiBIIEHME, pacBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHpa KaK OTpaKeHHE 3BoOUMUA. (OCHOBHBIE
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CUCTEMATUYECKUE IPYIIIIBI OPraHU3MOB.
DBOJIIOLMA YeJIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHHil o

IIPOUCXOXKIAECHUH 4elloBeKa. Mertonsl u3ydyeHus anTponoreHe3a. (CxoncrtBa u

pa3nuyuMs 4eJ0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETIOBEKA.

JBwxymue  cuibl  ((pakTopsl) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbIA 00pa3 KHU3HHU,
U3TrOTOBJIEHNE OPYIUN TPyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMN YEJIOBEKA: aBCTPAJIONUTEKH, UenoBeK
yMmeneli, YenoBek mnpsamoxomamui, YenoBek Heanaepranbckui, Yenosek
pazymHblii. Haxonku HCKOmaembIX OCTaTKOB, BpeMsi CYLIECTBOBAaHMS, 00JacTb
pacnpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUTHAsS
(eBpasmiickasi),  HeErpo-aBCTpajioujHas  (PKBAaTOpUaibHAs),  MOHTOJOUIHAs
(a3marcko-amepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  MpEICTaBUTENEH
YEJI0BEYECKUX pac K YCIOBUAM CYIIECTBOBaHMsA. ENMHCTBO 4YelOBEUECKUX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: @. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3nukHoBeHue CoyiHEUHOUN cuctembl», «Pa3BuTue
OpraHuyeckoro mupa», «PacturenbHas KieTka», <« KHBOTHas  KJETKay»,
«IIpokapuornueckas kierka», «COBpeMEHHas CHCTEMAa OPraHUYECKOrO0 MHPaAY,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHHUS 4YEIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MecCTa MaJCOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4eJIoBeKa», «JlpeBHelmme moam», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BEUECKUE pace».

O6opynoBaHue: mysku - «l[lpoucxoxnenne — denoBeka»  (OIOCTHI
ABCTPAJIOINUTEKA, NMUTEKAHTPONA, HEaHJIEPTAJIbLA, KPOMAaHbOHIIA), CIICNKU WU
U300pakeHHUsT KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHHM-YOIIIEPHI,
pyOuna, ckpebia), TreoxpoHoyJorudeckass Tabnuna, Kojuiekuus «Dopmel
COXPaHHOCTH MCKOIAEMBIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHrne UCKOMAeMbIX OCTAaTKOB PACTEHUUN U
KUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIOLKS OPraHMYEeCKOro Mupa Ha 3emie» (B eCTECTBEHHO-
HAYYHbIN WIH KPA€BEAUECKUI My3€el).

Tema 3. Opranusmsl ¥ OKpYysKaloIas cpejaa.

OKOJIOTHSI KaK HayKa. 3ajauy U pa3ziesibl 3KOJIOIMU. MeTOoIbl 3KOJIOTHYECKUX
UCCIIENO0BAHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.
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Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JyIlIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axktopel. Knaccudukanus skoioruuyeckux (HakTopoB:
adnoTtuyeckre, OWOTUYECKME U aHTPONOreHHbIe. JIeHCTBHE 3KOJOTMYECKHX
(hakTOpOB Ha OPTAHU3MBI.

AlGuotnueckue (HakTophl: CBET, TEMIEPATypa, BIKHOCTh. DoTonepuoan3m.
[IpucnocoGnenusi opraHu3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckue puTMBI.

buortnueckue (bakTopsI. Bunpl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepauus,
MyTyajqu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJCOHMYECTBO). AMEHCAIM3M,
HeWTpanu3M. 3HaYeHHue OWOTHYECKMX B3aUMOJCHCTBHI JUIsl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU mnonyssauud. (OCHOBHBIE IOKa3aTeau
NOMYJSIUUN: YHUCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpauus. [[nHaMuka YuCcIeHHOCTH MOMYJISIUANA U €€ PEryJIsiusl.

JdeMoHcTpanuu:

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

Tabmumpsl u cxemsl: kapta «lIpuponnsie 30Hb1 3emun», «Cpeapl odUTaHUsA
opranu3sMoBy», «®oronepuoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHPY30puu-Ty Ppenbkny, «Ilumiessie nenm».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopatopHast pabota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «I[Toacu€r MIOTHOCTU MONYJIALMIA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. Coo01mecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.

Coo01recTBO Oopranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momuHantel. CBA3U B
OHOLIEHO3E.

DKkoyoruyeckre cuctembl (dkocucteMbl). [loHaTtne 00 »3KocucTeME U
ouoreornieHoze. DYHKIIMOHANBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOIYIICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU OJKOCUCTEMBbl. [luiieBble LEeNmM U CETH.
OCHOBHBIE TIOKAa3aTelW BSKOCHUCTEMBI: Omomacca, HPOAYKLHUA. OKOJIOTHYECKUE
OUPaMUJbL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJISALMS, pa3BUTHE. CyKIECCUS.
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[Ipupoanbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO
WJIU IMIUPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHbIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBL
buonornyeckoe u X0351IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak ¢akrop ycroiumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
r00anbHOM 3KOCUCTEeMBbl. J[MHAMUYecKkoe paBHOBeCME U oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUYECKUE IIUKIIBI JIEMEHTOB (yTiepoa,
azota). 30HAIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTpONOTEHHBIE U3MEHEHHs B Ouocdepe.
I'moGanpHBIE SKOJIOTHYECKHE MTPOOIEMBI.

CocyuiecTBoBaHuE MIPUPOJIbI U YeJI0BEYECTBA. CoxpaHneHue
Oounopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBJeHUs MPUPOJHBIMU pecypcaMd W HUX HCHoJb30BaHue. JlocTuxkeHus
OHMOJIOTHHU U OXpaHa NPUPOJIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. WI. Bepnanckuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpupogubie cooOimiectBay, «llemu nuTaHus», «IKOJIOTHYECKas] MHUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTEHHbIE  BO3JCWCTBUS Ha HOpuUpoay», «BaxHelmme HMCTOYHHUKHU
3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHEMIIass COCTaBIISIONIAS
ounocheppr», «DakTopsl Aerpaganuu mnousy», «llapHukoBbiil 3 dexT», «DakTopbl
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenne xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor azora B mpupoe.

OGopynoBaHue: Mojelb-anmiukanus «TunuuHele OMOIIEHO3bI», Tepbapuii
«PacrturenbHble cooO1IecTBay, KouieKuuu «bruoiieHo3y», «Bpenurenu BaxkHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYyp», TepOdapuu W KOJUICKIMM PACTCHUH U
YKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTMYECKUM TpyIrnaM OJHOTO BHUAA,
Kpacnas xuura Poccuiickoii ®enepaiuu, M300pak€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.
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INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA ITPOTPAMMBI 11O
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHHMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOEHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM 1 MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yiabTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONIUE: OCO3HAHUE OOYyYaroIIUMUCS POCCUNUCKON
rpaXJaHCKOM MACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIMM K OOy4eHHI0  OWOJIOTHUH,
[[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHHUX YOEKIEHUN JIMYHOCTHU Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIW4YME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESTENIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHATHIMU B OOIIECTBE MpaBUJIaMU W HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECcCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JHUYHOCTH, MaTPUOTHU3MA,
YBOXKEHHUS K 3aKOHY U MPABOIOPSJIKY, YETIOBEKY TPyJa M CTapIIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBaXKCHHS, OCPEKHOrO0 OTHONIECHUS K KYJbTYPHOMY HacCJEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoii denepanuu, npupone u
OKPY’KaroIIen Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3ULMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlWM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAM3ALUA OCHOBHBIX HANPABICHUMN
BOCIIUTATENIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:
c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
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OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB M OO0S3aHHOCTEH, yBaKEHUE
3aKOHa M MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IMPU CO3JaHHU
y4€OHBIX MPOEKTOB, PEIIEHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM IOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCHICKOM rPaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU IEpE.l
PoauHoii, ropnocTtu 3a CBOM Kpail, CBOXO PolinHy, CBOM SI3BIK U KYJIBTYPY, POILIOE
Y HACTOSIEE MHOTOHAIMOHAJIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K NMPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHUBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYECHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HHU YEJIOBEKA U COBPEMEHHOTO 0OIIIEeCTBA;

uaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXE€HUI0 M 3amurte OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POAUTENSAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBHUH C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOYAsl 3CTETUKY ObITa, HAy4YHOTO U
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TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIIEHU;
MOHUMaHUE YMOILIMOHATILHOTO BO3JICHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIJICHHE

MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuuyeckoro BocnuTaHusi, GopMHUpPOBAHUS KYJbTYPHI 310POBbS U
IMOLUMOHAJIBLHOTO 0J1ar0NOJIyYHUs:

NOHUMaHUE W peaju3alus 370poBOro M 0Oe3omacHoro oOpa3a KHU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TpPaBUJI U HOPM,
COQTAaHCUPOBAHHBIM PEKUM 3aHIATHH W OTAbIXA, peryispHas (undeckas
AKTUBHOCTH), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NMOHUMAHHWE IIEHHOCTH TPaBWUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
AJIKOr0Jisl, HAPKOTHKOB, KYpEHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHUE IIEHHOCTHU MAaCcTEPCTBA, TPYI0IH00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTHUYECKOM M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKYIO €SI TEIbHOCTB;

WHTEpEC K pa3iMuHbIM cdepam mpodecCHOHATBLHON JeSATebHOCTU, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymeid npodeccun U peanru30BbIBAThH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
NPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHSI;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OLIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEBI;

OCO3HaHHWE TI00aTHLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTeW ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble IMPU H3YyYEHUU OUOJIOTUU
3HAHUA M YMEHMs TIPU pelIeHUH TpoOJieM, CBSA3aHHBIX C PpalMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  TMpaBW  TOBEJACHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChephI);

AKTUBHOE HENpUSITHE JEHCTBUM, NPUHOCAIIUMX BpEl  OKpYy’Karouleu
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IPUPOAHON Ccpeie, YMEHHE MPOrHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYIbTYPHI,
ONbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MPaKTHKE, TOTOBHOCTU K YYAaCTUIO B IPAKTHUUECKOMN JIEATEIBHOCTH SKOJIOTMYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI'0 MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEJIBCKOW KYJIbTYpPhl KakK CpEACTBa
B3aUMOJICMCTBUS MEXKY JIFOJIbMU Y MMO3HAHUS MUPA;

NOHUMaHUE crenu@uKku OWOJIOTUM Kak HayKd, OCO3HaHUA e poJu B
dbopMHUpOBAaHUY PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBlieHus 00 OKpyXalollleM MHUpe KaK O €JUHCTBE MPUPOJIbI, YeIOBeKa U
o01lecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM U pElieHuU mpolseM
COXPaHEHHS MTPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW IMBHIA3AIUU:
oOecrieueHuss HOBOTO YpPOBHSI Pa3BUTHUsI MEIUIIMHBI, CO3JaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX  pellaThb pPecypcHble  MNPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obecrieueHusi mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHOJIOTMYECKUX 3HAHMM B IEJAX
NOBBIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HayYHON TI'paMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydwaromuxcs, Gopmupyemon
IpU U3y4YE€HUU OUOJIOTHH;

MIOHUMAHHUE CYLUIHOCTH METOJOB ITO3HAHMS, MCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJIL30BaTh TMOJy4aeMble 3HaHWUS [JIs aHaldu3a |
OOBSICHEHHUS SBJICHUN OKPY’KAIOIIETO0 MUPa M MPOUCXOMSIINX B HEM U3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUCHHMS] Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CaMOCTOSATENIPHO HCIIOJIL30BaTh OMOJOTHMYECKUE 3HAHUS IS
pelieHus po0yieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYILECTBJIISATH
IIPOEKTHYIO U UCCIIEOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEephIBHOMY  OOpa3OBaHHUIO U
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caM000pa30BaHHI0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHWA TO OHOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAyYHbIC MOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOIb3YEMBIX B €CTECTBEHHBIX Haykax (BEILECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, HAyYHBIH (DAKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieloBaHne,  HaONMIO/eHWe, HW3MEpPEHHE, OKCIEPUMEHT H  JPYTrHuXx),
yHUBEpCaJlbHbIe Y4yeOHbIe JeWcTBHUS (MO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIE), oOecreynBaroIue dbopmupoBaHue GyHKUIHOHATBHOM
IPAaMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaIOIIMXCA, CIOCOOHOCTH
oOyJaromuxcs UCITI0JIb30BaTh OCBOCHHBIE MEXTUCIUTUITMHAPHBIE,

MHUPOBO33PEHYECKME 3HAHMS W  YHUBEpPCaJbHbIE Yy4eOHbIE JICUCTBUS B
MMO3HABATEILHON U COI[MATIbHOM ITPaKTHKE.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHUS IMPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsl TOJKHBI OTPAXKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYeCKHeE IeHCTBHS:

CaMOCTOSITeNIbHO  (OpMYJIMpPOBaTH M aKTyaJlU3UpPOBaTh  MpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MNPH OCBOCHHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUUA, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpeNeNiaTh LeJd JAEATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C MTOCTABICHHBIMH LIEJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKHUE TOHATHUS JJIsl 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE PaCCyXJACHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, TIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencTBa T1s1 MPECTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHONIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a
Tak)k€  MPOTUBOPEYUH  pa3HOTO  pOJA,  BBISIBICHHBIX B Pa3lIMYHBIX
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UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pEIICHHs] MPOOJIEMbl C YYETOM aHallM3a MMEIOIIUXCS
MaTepUalibHbIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B IESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKIE 1eICTBUS:

BJIA/ICTh HABBIKAMH Y4E€OHO-UCCIIEA0BATEILCKON U MTPOSKTHOM JESITEIIbHOCTH,
HaBbIKAMHM  paspemlieHus mpoodiieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY MTOMCKY METOJIOB PEIICHHs TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMS;

UCIIOIb30BaTh PA3IMYHbIE BUJIBI JIESITEJIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHMS, €r0 HHTEPIpETal, NPeoOpa3oBaHUI0O M TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YKCJIE ITPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOEKTOB;

dbopMupoBaTh Hay4YHBIN TUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OopMyIupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
NEATEbHOCTH U )KU3HEHHBIX CUTYalUsAX;

BBISIBJISITh  IPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIOTE3Y €€ PEIICHUsS, HaXOJIWUTh apryMEHThI Uil JOKa3aTebCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH PEILICHHUS;

aHaJIM3UpPOBaTh IIOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKHU OLIEHMBATh UX JI0CTOBEPHOCTH, TPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBJIAThH IIEJICHANIPABICHHBIA TOUCK MEPEeHOCa CPEICTB M CIOCOOOB
JeMCTBUSI B MPOPECCUOHAIBHYIO CPELLY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00JIacTh
KUZHEACATEILHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, MpEAjiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUA.

3) pabora ¢ undopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMAUU (TEKCTE Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OMOJOTHMUECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTe), aHaTU3UpPOBATh
uHGOPMAITUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHHS, KPUTUUYECKHU OILICHUBAThH
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€€ JT0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
oTOope Ouosiornueckor mHpopMairu, HEOOXOAUMOM NIJisi BBIIOTHEHUS YYEOHBIX
3azay;

npuoOpeTaTh ONBIT HUCIHOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpEeACTaBICHUS
ouonornueckoil HHPopmaIuu (Cxemsl, TpaduKy, AUArpaMMBbl, TAOIHIIbI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OuoJorMYeckod HHPOpMalMel: MPUMEHATh XUMHUYECKHe, (Qunyeckue u
MaTE€MaTUYECKUE 3HAKM M CUMBOJIBI, (hopmyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHME  CpEICTBA
HarJIIHOCTH;

BJIaJ€Th  HABBIKAMM  paclo3HaBaHWd M 3allUThl  MH(OpMaIuu,
UH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgByageHne yHMBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBUAMM:

1) oO1enme:

OCYIIECTBJISATH KOMMYHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU MO CYIIECTBY OOCyXaaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJbHO BBINOJHEHUS MNpearaeMon
3a/la4y, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTh MO3ULMUN JIPYTUX YYACTHUKOB
JIMAJIoTa WK JUCKYCCUU);

pacno3HaBaTh HEBepOAJbHbIE CPEACTBA OOIICHHS, TNOHUMAaTh 3HAUYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyalluH,
YMETh CMATYaTh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIaJIETh Pa3IMYHbIMH CHOCOOaMU OOIEHUS U B3aUMOJCHCTBUS, MOHUMATh
HaMEpEeHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHast 1eATeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAITbHON
paboThI MpU PEIICHUH OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEIICHUH YUeOHOM 3a/1au;

BbIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHI C Y4ETOM 0OLIUX
MHTEPECOB U BO3MOKHOCTEHN KaKJOr0 YJ€HA KOJUIEKTHUBA;

OpUHUMATh  1I€Id  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
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KOOPJIMHUPOBATh JIEUCTBUSA IO €€ JOCTHUKECHHUIO: COCTABJISITH IUIaH JCHCTBUH,
pacupenensaTh pojad € Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBAaTh KAue€CTBO CBOEr0 BKJAJla M KaXXJOTO y4YaCTHHMKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEHU C TMO3ULUUA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

WCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIIEM U UX
pelIeHus B 5KU3HEHHBIX U YYECOHBIX CUTYalIUsIX;

BEIOWpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW TIICJIEBHIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYIKAaX IO OTHOILIEHHUIO K JKMBOHW MPUPOJE,
CBOEMY 3JI0OPOBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATEIBHYIO JCSATEIBLHOCTD, BBISBIATH
poOJIeMBI, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3aJa4l B 00pa30BaTEIIBHON
NEATENIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENILHO  COCTaBJIATh IUJIaH pEIICHHs MTpoOJeMbl C  yuéTom
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U IPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHUM;

JIeaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO IIUPOKOW HPYyAULUU B
pPa3HBIX O00JIACTSX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOW 0Opa30BaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JIECSITEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX TMPOLECCOB, MX pE3yJIbTaTOB U
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI pedIEKCUU JIJis OLICHKH CUTYyalluH, BBIOOpA
BEPHOI'O PEIICHHUS;

yMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHHIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX I@PU aHajIu3€ pe3yJIbTaToB
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NEeATENbHOCTH;
3) npuHsATHE Ce0s U APYTrUX:
NPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI M apryMEHTbl JPYTUX TNPU aHajdu3e pe3yJbTaToB
NEeATENbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUU JPYTOTO YeIOBEKa.

INPEIJMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OcBoeHUs mporpammbel COO mno Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yuedHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JACSITEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4EOHBIX CUTyalUsX, a TaKXKE B peajbHbIX
KU3HEHHBIX CHUTYallUsAX, CBSA3aHHBIX C Ouonorueil. B mporpamme mnpenMeTHbIe
pe3yJIbTaThl MIPEICTaBICHBI IO roJjaM 00yUYeHUsI.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Klacce JOJIKHBI OTPAXKATh:

c¢(hOpMHPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOIO
3HaHHSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
IrPaMOTHOCTH Y€JIOBEKa JUIsl pELIECHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKpbIBAaTh COJEpKaHUE OMOJIOrMYECKUX TEPMUHOB M TOHSITHIM:
KW3Hb, KIJIETKa, OpraHu3M, Merabonu3M (0OMEH BeEIIeCTB H IIpEBpalieHUC
SHEPTUU), TOMEOCTa3 (CaMOperyJsisiius), YpOBHEBAs OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIINS ), HACIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJbHAs JOrMa MOJEKYJIsIpHOW Owuosoruu), 3axoHbl (I
Mennens, T. Moprana, H. 1. BaBusioBa) u yuenus (0 1eHTpax MHOrooOpaszusi u
IPOUCXOXKJIEHUS KyIbTypHbIX pactenuit H. . BaBuinosa), onpenensit rpaHuiibl
WX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMU HAYYHOT'O MIO3HAHUA B OMOJIOTUHU: HAOIIOACHHUE U
ONMUCAHUE KUBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIMYMHAMHU, OOBACHEHHE IMOITYUYEHHBIX
pE3yNbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHSTHI, TEOpPUA U 3aKOHOB, YMEHHE
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JIeNaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTAaTOB;

yYMEHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHA BEIECTB M MPEBPAIICHHS SHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh MONyYeHHBbIE 3HAHUS I OOBSICHEHUS OMOIIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMU
KHU3HU C LeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
IPUPOJTHON cpele, TMOHUMaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOU ounonoruu 151 OMOTEXHOJIOTHI Ul PAalMOHAJIBHOTO
PUPOOTIOTH30BAHNS;

yMEHUE pelaTh JJIEMEHTApHbIE TEHEeTHYECKHWe 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpElIMBaHUE, CIICTUVICHHOE HaclleOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHusl HAcleIOBaHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TpaKTU4YeCKue paboThi, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHTHYECKH OIICHWBAaThb MW HHTEPIPETHPOBATH HH(MOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KAaHWs, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIeKThl COBPEMEHHBIX HCCIEAOBAaHHN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHMUS,
000011251 OMOJIOTUYECKYI0 MH(OPMAILIMIO W3 HECKOJIbKUX HCTOUYHHMKOB, TPAMOTHO
WCIIOJIB30BATh TOHITHITHBIN armapaT OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» 6 11
KJ1acce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHHs, O BKIIAJE POCCHHCKUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOM
T'PAaMOTHOCTH Y€JIOBEKA ISl PEIICHHUS KU3HESHHBIX 3a/1a4;

YMEHHE pACKpbIBaTh COJAEp)KaHHWE OWOJOTMYECKUX TEPMHHOB M TOHSTHMA:
BUJI, TIOMYJISAIINS, TeHOGOH, SBOJIONHS, ABMKYIINE CHITBI ((PaKTOPHI) IBOIIOIUH,
MPHUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBHI, pEIYLEHTbl, LeNH MUTaHUS,
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IKOJIOTHYECKasl Tupamua, OMoreoreHos, onocdepa;

yMEHUE Hu3araTb OWOJOTMYEecCKue Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBONIOIMHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxonacrtea K. M. bapa, uepenoBaHusl IJaBHBIX HalpaBiIE€HUN U
nyTteii spomoruu A. H. CeepruioBa, yueruss o o6uochepe B. M. Bepnaackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMAaM;

yYMEHUE BJIAJICTh METOJIAaMH HAyYHOTO IMO3HAHUS B OMOJIOTHH: HAONIOACHUE U
OTHMCAaHUE JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWH, OpPraHHW3allds W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bI,  BBISIBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IOTYYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIGI HA OCHOBAHUH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIICCTBEHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
O00OBEKTOB: BHJIOB, TMOIMYJISINN, MTPOIYIEHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOT€OIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUs, MPUCIOCOOJICHHOCTH
OpTraHU3MOB, JICUCTBHUS DSKOJOTHYECKHX (PAKTOPOB HA OPraHU3MBI, TIEPEeHOCa
BEIIECTB W TIOTOKA DHEPTMH B DKOCHCTEMax, AHTPONOTCHHBIX W3MEHEHUH B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOT€OXMMHUYECKHX
IIUKJIOB B Orocdepe;

yMEHUE TMPUMEHATH TOJyYCHHBIE 3HAHUS JUISI OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SBJICHUH, NI TPUHSTHS MPAKTHYECKUX PEIICHUN B IMOBCEIHEBHON
KHU3HU C IeNplo obecredeHuss 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHUS] HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaroIen
NPUPOAHON cpejie, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAaHUSl JOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIBEHOTO TPHUPOIOTIONH30BAHHS;

YMEHHE pPeIIaTh dJIEMEHTapHbIe OMOIIOTHUYECKUE 33/aYd, COCTABISATH CXEMBI
NepeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUsA);

yYMEHUE BBINOJIHATh JIA0OpATOpHBIE M MpaKkTUYeCKue paboThl, COOJI0IATH
npaBuiia Mpu paboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBAThb MW HHTEPIPETHPOBATH HH(OOPMAIIHIO
OMOJIOTMYECKOTO COJEP)KAaHWSA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYYHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  IJ100ajdbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKY0 MHGOPMAINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh OHATHITHBIN armapaT OHMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIACC
Nenn/m | HammeHoBaHMe pa3/ie/ioB U TeM KoanuecTBo yacoB DJIeKTPOHHbIE
MPOrpaMMsbl Bcero KoHTpo/ibHBI IIpakTHyeckn (uugposbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
1 buonorus xak Hayka 2 1 0.5 bubnuorexa [IOK
https://m.edsoo.ru/7f41c29
2
2 JKuBble crcTEMBI M UX OPTaHU3aLUs 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41¢29
2
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubnunorexa [JOK
https://m.edsoo.ru/7f41¢29
2
4 KuzHeneareabHOCTh KIETKHA 6 1 Bbu6morexa [JOK
https://m.edsoo.ru/7f41c29
2
5 Pa3zmHoOXeHUE M MHIUBUIYaTbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7141¢29
2
6 HacnencrBeHHOCTL M UBMEHUYUBOCTH 8 1.5 bu6mmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢29
2
7 Cenekiust opraHu3MoB. OCHOBBI 3 1 bubnmorexa [JOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41¢29
2
8 PesepBHOE BpeMmst 1 bubnuorexa [JOK

https://m.edsoo.ru/7f41¢c29
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OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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11 KITACC

Ne n/m HanmenoBaHue pa3jiesioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
NporpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudposbie)
e padoThbl e padoThl oOpa3oBaTe/ibHbIEC

pecypcbl

1 DBOIIOIMOHHAS OMOIOT U 9 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc7
4

2 BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 0.5 bubnnorexa [JOK

3emie https://m.edsoo.ru/7f41cc7

4

3 OpraHu3Mbl U OKpY>Karolasi cpeaa 5 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc?
4

4 Coo01ecTBa 1 SKOJOTHYECKHE CHCTEMBI 9 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc7
4

5 Pe3epBHOE Bpems 2 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41cc7
4

OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 3 2.5
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOTPAMMUBI

10 KITACC

Kon
MPoOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
o0pa3oBaTeILHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

1

ChopMHUpPOBAHHOCTh 3HAHHK O MECTE M POJM OWOJOTHU B CUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HayYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oononorun; (YHKIMOHAIBLHON TPAaMOTHOCTH YENIOBEKA ISl PEIICHHS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKpblBaTh COJEp)KaHHE OHOJOTMYECKUX TEPMUHOB H
HNOHATHUI: )KU3Hb, KJIETKA, OPraHu3M; MeTaboyin3M (0OMEH BelIeCTB U
IpeBpalleHle DSHEPruM), IoMeocTa3 (caMmoperyisuus), ypOBHEBas
OpraHM3alys KUBbIX CHUCTEM, CaMOBOCIIPOM3BEICHUE (PENPOAYKILIHNS),

HACJICACTBCHHOCTb, USMCHYUBOCTD, POCT U PA3BUTHUC

VYMeHue uznaratb OMOJOrMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunosa) u
yuyeHus (0 LEHTpaXx MHOroo0Opasus U INPOUCXOKIACHMS KYJbTYpPHBIX
pacrenuii H.W1. BaBusosa), onpenensars rpaHUllbl UX TPUMEHUMOCTH K

JKHBBIM CUCTEMaM

YMeHue BiageTh METOJAMHU HAyYyHOro I[IO3HAHUS B OHOJIOTHUHU
(HabmoJieHNe W OMHMCAaHUE JKMUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM;
OpraHu3ansi M IpOBEACHHE OHOJIOTHYECKOT0  SKCIEPUMEHTA,
BBIJIBMDKEHUE  THUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCJIETyEeMbIMU BEJIMYMHAMHU, OOBSICHEHUE TMOIYYEHHBIX PE3yJIbTaToB,
UCIIOJIb30BAHHBIX HAy4HBIX IIOHATUM, TEOPUH U 3aKOHOB; yMEHHUE

ACJIaTb BBIBOABI HAa OCHOBAHUHU ITOJTYYCHHBIX pe3y.HBTaTOB)

VMeHHe BBIICTSATh CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KJIETOK
MMPOKapuoT ©U OYKApHOT, OJHOKJICTOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TMPOILIECCOB OOMEHa  BEIIECTB U
npeBpaIleHss SHEPTUH B KIETKe, (OTOCHHTE3a, IJIACTHYECKOTO |
JHEPreTHYecKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIIJIOAOTBOPCHUA, PAa3SMHOXKCHU, HHIAWBHUYaAJIbHOTI'O Pa3sBUTHUA

opraHusma (OHTOI'€HE3)
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YMeHue TNpUMEHATh TMOJY4YeHHble 3HaHMUA JUIS  OOBACHCHHSA
OMOJIOTMYECKUX HPOLIECCOB U SABICHUH, I NMPHHATUS MPAKTHUECKUX
pelieHnit B MOBCEHEBHOM KHU3HU B LEJSIX oOecredeHnst 0e30MacHOCTH
CBOETO 3[I0POBbs U 3J0POBbsl OKPY>KAIOLIMX JIIOJEH, COONI0NEHUSI HOPM
IrPaMOTHOTO TOBEACHUS B  OKpYXarolleld NpUPOIAHON  cpere;
IIOHUMaHHe HE00X0IMMOCTH HCIOJIb30BaHUS JOCTHKEHHUH
COBPEMEHHOM OHOJOrMM M OHOTEXHOJOTMH [UIs PalMOHAIBHOTO

IIPUPOIONIOIB30BAHUS

YMeHue pemiaTtb 3JIEMCHTAPHBIC T'CHCTHYCCKUC 3aJa4d Ha MOHO- U
I[I/IFI/I6pI/I,Z[HOC CKPCIIUBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATDH
CXEMbI MOHOFI/I6pI/I)1HOFO CKpCUIMBaHUA JJIA MMpEaACKasaHuAa

HACJICOAOBaHUS IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBIMONHIATH Ja0OpPaTOpPHBIE H  MPaKTUYECKUE padoThI,
coOmomaTe mpaBWjia TpH padoTe ¢ y4eOHBIM H Ja0OpPATOPHBIM

000pyI0BaHUEM

YMeHHe KpUTHYECKH OIIEHMBATh M MHTEPIPETHPOBATH WH(POPMALIUIO
OMOJIOTMYECKOTO COJIEpyKaHMs, BKIFOUAIOUIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3nuyHbIX UcToUHUKOB (CMU, Hay4yHO-TIOMYJIIpHBIE MaTepuabl);
ATUYECKHUE AacClEeKThl COBPEMEHHBIX HCCJIEOBaHUM B OHOJIOTHH,

MCIUIIMHC, OMOTEXHOJIOTHH

10

YMeHue co31aBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHUS,
0000611as1 OMOTOTUYECKYI0 MH(POPMAIINIO U3 HECKOIBKUX WCTOYHHKOB,

TpaMOTHO HUCIIOJB30BATh MOHSATANHBIN arnmapar ouoJIorun

11 KIIACC

Kon

NpoBepPsIeMOro
pe3yJabTarta

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

1

CdhopmupoBaHHOCTh 3HAHUH O MECT€ W POJIM OWOJOTHH B CHUCTEME
HAyYHOTO  3HAHHWS  ©CTECTBEHHBIX HayK, B  (OPMUPOBAHUU
COBPEMEHHOW €eCTECTBEHHO-HAYYHOW KapTUHBI MHUpPa U HAYYHOTO
MHUPOBO33PEHHUS; O BKJIAJE POCCHHUCKUX M 3apyOCKHBIX YUYEHBIX-
OMOIOTOB B pa3BUTHE OWONOTHH, (QYHKIHMOHATHHOH TPaMOTHOCTH

YCJIOBCKA JIA pCIICHUS ) XU3HCHHBIX 3a/1a4

YMeHHe pacKpbIBaTh COJCP)KaHUE OWOJOTHUYECKHX TEPMHHOB U
MOHSATUN: BUM, TOMYJSIIUSA, TeHOMOH, IBOIIONNUSA, ABUKYIINAE CHIIBI

(paxTopsr) IBOJTIOIIHH, MPHUCIIOCOOJICHHOCTh OpTaHHU3MOB,
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BU000pa30BaHue, IKOJIOTUUYECKUE (baxTopsl, 9KOCUCTEMA,
MPOAYLICHTHI, KOHCYMEHTBI,  DPEIyLEHTHI, Henu  HUTaHus,

AKOJIOTUYECKasl MUpaMuia, OMoreorieHo3, ornocdepa

YMeHnue uznarate OMOJIOTMYECKUE TEOpUU (IBOJIOLMOHHAS Teopus Y.
JlapBuHa,  CHHTETMYECKass  TEOpUs  DBOJIOLUHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxozacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHui u myrtei sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepmaackoro), omnpenensTb ~TpaHHUIBl  UX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHHe BIIaAeTh METOJaMH HAYYHOrO IIO3HAHUS B OHOJIOTHH
(HaOmroleHNEe W OMMCAHUE JKMBBIX CHCTEM, IPOIIECCOB U SIBICHHIA;
OpraHm3anyisi W TPOBEJACHHE OWOJIOTHMYECKOTO  DKCIEPHUMEHTA,
BBIBIDKGHHWE  THUIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXKAY
HCCIICTyeMbIMU BEJIMYMHAMH, OOBSICHEHHE IMOJYYCHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TEOPHA W 3aKOHOB;, YMCHHE

ACJIaTh BBIBOJIbI HA OCHOBAHUU ITOJIYYCHHBIX pe3yJIBTaTOB)

YMeHnue BBIICIIATD CYyILIECTBEHHBIE MPU3HAKU CTPOCHUSA
OMOJIOTMYECKUX OOBEKTOB: BHUAOB, MOMYJSALUN, MPOIYLIEHTOB,
KOHCYMEHTOB,  pPEIYLEHTOB,  OHOreOlIEHO30B M  3KOCUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOU W3MEHYUBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA000pa3oBaHMs, MNPUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJIOTUYECKUX (PAKTOPOB HA OPTraHU3MBI,
IepeHoca BEUIeCTB U OTOKA SHEPTUU B 3KOCHUCTEMAX, aHTPOIIOT€HHBIX
MU3MEHEHUH B DKOCHCTEMAaX CBOEM MECTHOCTH, KPYTOBOPOTA BELLECTB U

OMOreOXMMHUYECKUX IHKIOB B Onochepe

VYMeHHe TNpHUMEHATh TIOJNyYCHHbIE 3HAaHWA IS OOBSCHEHHS
OMOJIOTUYECKUX TPOIECCOB U SBJICHUHU, IS MPUHATUS MPAKTHYECKUX
pelIeHHIi B MOBCETHEBHOM )KU3HU B LENAX 00ecredeHns: 6e30MacHOCTH
CBOETO 3JI0POBBS M 3I0POBBSI OKPY’KAIOIINX JFOJIEH, COOII0ACHHSI HOPM
rpaMOTHOTO TOBEACHUS B OKpYXKAlOled MNPUPOJHON  Cpene;
MOHUMaHHe HEOO0X0TMMOCTH WCTIOTb30BaHUS TOCTIKEHHUH

COBPEMEHHOW OMOJIOTUH [Tl pAllMOHAIIBHOTO TPUPOI0TIOIb30BAHUS

YMeHue peuiaTtb 3JCEMCHTAPHBIC OMOJIOTHYECKHUE 3aJa4y, COCTaBJIATH

CXEMBbI IIepeHOCca BEUIECTB U SHEPTUU B dKOcUCcTeMax (LEMU MUTAHUSA)

YMeHre BBIONHATH J1a0OpaTOpHbIE W TMPaKTHYECKUE paboTHI,
cobmonarh mpaBwia npu pabore ¢ y4eOHbIM M JIaOOPATOPHBIM

o0opy0BaHuEM

YMeHne KpUTHUECKH OLIEHHWBAaTh M MHTEPIPETUPOBATH HMHPOPMAIUIO
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OHMOJIOTHYECKOTO COJIepXKAHUSs, BKIIFOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3nuuHbIX UcToUHUKOB (CMU, Hay4dHO-TIOMYyNISpHBIE MaTepUabl);
paccmarpuBaTh ro6anbHbIe 9KOJIOTUYECKHE POOIEMBI
COBpEMEHHOCTH, ()OPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO

IMO3UIIHUIO

10

YMeHue co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIICHMS,
000011ast 6noI0THYECKy0 HHGOPMAINIO U3 HECKOIBKUX MCTOYHHKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATHNHBIN armnapar OnoJIoruun
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HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o >xuBOil mpuposae. Ponp Ouonorun B (GOpMHpPOBAHUU

COBPEMEHHOM Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Metoabl MO3HAHHS XHBOW TPUPOABI (HAOIIOAEHUE, SKCIEPUMEHT, OIMCAHHME,
U3MepeHue, Kiaccudukanus, MOJCIUPOBaHHE, CTaTUCTHYECKas 00paboTKa

JTAHHBIX )

’KuBbIe cCHCTEMBI U UX opraHu3anmsa

2.1

Kusble cuctembl (OHMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHU OpraHm3and OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKHH, KICTOYHBIMH,

OpTaHU3MEHHBIH, MOIMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OMOCepHBIi

XHUMHYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHUMHYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTB. Bojga u  MuHepaibHble BemectBa. DyHKUMM BOABI U

MHHCPAJIBbHBIX BCIICCTB B KJICTKC. Ho;:mepncaHHe OCMOTHYECKOTO OajaHca

3.2

benku. CocraB u crpoeHue OenKoB. AMHHOKUCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHnMBIE M 3aMEHUMBIE AaMHUHOKHUCIIOTBL. AMHHOKHUCIOTHBIA COCTAB.
VYPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYeCKHe CBoiicTBa OenkoB. buonormueckue
GyHKIIMH OSTKOB.

®epMeHThl — Ouosornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LHEeHTp, cyOcTtpatHas crneuuduuHoctb. Kodepmentsl. Butamusbsl. Otanuus

(I)CpMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOPOB

33

VYraeBopl: MOHOCaxapuabl (TIFOKO3a, prbo3a W JE30KCHPU003a), TUcaxapuabl
(caxapo3a, JakTo3a) W TOJHCAxXapuasl (Kpaxmalsl, TJIUKOTEH, IEJUI0JI03a).
buonorndeckue GyHKINHU YTIIEBOIOB.

Jlunuper:  Tpuraumnepuasl,  crepounsl,  gochomunuael.  mapodunbHO-
ruapodoOHble  cBoiicTBa. buonormyeckne ¢yHkumu nununoB. CpaBHEHHE

YIJI€BoOd0B, OCJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnorsl: JIHK n PHK. Hyxkieotuasl — MOHOMEpBI HyKIIEHHOBBIX

kucinotr. Crpoenune u ¢ynkmun JHK. Crpoenne u ¢ynkuuun PHK. ATO:
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CTpoeHue U (QyHKIIUU

3.5

HI/ITOJ'IOFI/IH — HayKa O KJICTKE. Kierounas TCOPHUA. MeTtoabl HU3Yy4YCHUS KIICTOK

3.6

Knertka xak nenoctHas skuBasi cucrtema. OOmMe MpU3HAKK KJIIETOK: 3aMKHYTas
HapykHas mMeMmOpana, monekynsl JJHK kak renmermueckuil ammapar, cucrema

cuHTe3a OeJka

3.7

Tunsl KIETOK: 3yKapuoTHyeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko  kimetkd. Kmetounas crenka  Oakrepuil.  CTpoeHue
JYKapUOTHYECKON KJIETKHM. OCHOBHBIE OTJIMYUS PACTUTEIBHON, >XKMBOTHOU H

rpUOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢bysakmmu. [Tnasmarudeckas meMmOpaHna, e€ cBoicTBa u QyHKnuu. [{uroruiasma u
e€ opranouapl. OnHOMEMOpaHHBIE OPTaHOMIBI KIIETKHU: DHIOMIa3MaTHYeCcKas CETh
(BIIC), ammapar I'ombmxu, nu30ocoMbl. [loayaBTOHOMHBIE OpraHOMIIBI KIIETKU:
MUTOXOHJPUH, TUIACTUABL. [IpoMcXoXaeHne MHUTOXOHAPWUNA W TIacTUI. Bumisl
wiactua. HememOpaHHbIE OpraHOMIBl KJIETKH: PHUOOCOMBI, KIECTOYHBIN IEHTP,

PCCHUYKHU, KTYTHUKH. cDyHI(LII/II/I OpraHon 0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue szapa: sjuepHas 000Ji0uKa,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcnOpT BELIECTB B KIETKE

H(HSHCI[CHTGJ’IBHOCTB KIJICTKHU

4.1

OOMeH BeIecTB, WIH METa0ONu3M. ACCUMWISIIHS (IIaCTHYECKU OOMEH) u
TUCCUMMIIAIIUS (PHEpreTHYecKuid OOMEH) — JBE CTOPOHBI €IWHOTO TMpolecca
MeTabosm3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(MHBIN U reTepoTpodHbIid. Pob

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

dorocunte3. CBeroBas U TeMHOBas (a3wl hoTocuHTe3a. Peakuu poTocunTesa.
DddexTuBHOCT, PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJS KU3HU Ha 3emiie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 M CHOCOOBI IOBBIIIEHUS €rO
MPOIYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HAUCHHE XEMOCHHTe3a MJis

JKA3HU Ha 3emie

4.3

DHepreTU4eckuii oOMeH B KieTKe. PacimienieHue BEIIeCTB, BBIJACICHHE U
aKKyMyJINDOBAaHME OHHEPrMM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OKHMCIEHHE, WIN KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTETUIECKOT0 0OMEHa

44

Peakiun matpuuHoro cuntesa. ['enernyeckas undopmanusa u JJHK. Peanuzanus
TEHEeTHYECKOW WH(POpPMAalWU B KJIETKe. | eHeTWYecKWid KOJ M €ro CBOWCTBA.
Tpauckpumnus — marpuunblii cunte3 PHK. Tpancmsamus — OuocunTe3 Oenka.

KOI[I/IpOBaHI/Ie aMHHOKHCIIOT. Pomb pI/I6OCOM B OMOCHHTE3€e OenKa
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4.5

Hexnerounsie ¢opmbl ku3HM — BUpyChl. Mcropusi oTkpsiTus BupycoB ([1.U.
MBaHoBckMit). OCOOEHHOCTH CTPOEHHS M JKU3HEAEATEIIbHOCTH BUPYCOB.
bakrepnodaru. bonesnm pacTeHuid, >KUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bozoymurens CITH/a.

[TpodunakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a001€BaHUI

Pa3zMuoxeHuEe n HMHAUBHUAYAJIBbHOC PA3BUTHC OPIraHU3MOB

5.1

Knerounsnii WK, WIM JKU3HEHHBIA MWK KIeTKW. WHTepdasza w MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Perumkamnus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBEI HabOp — KapHOTHIL.
JunnonaHpIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMATHIBI.
[uTosornyeckre OCHOBBI PAa3MHOXKEHHS W HWHIWBUAYAJIBHOTO Pa3BUTHUA
OpPraHu3MOB.

Henenne kinerkm — wmuto3. Craaum muto3a. [Ipomeccel, mpoucxonsdimue Ha

PAa3HBIX CTAAUAX MUTO34A. buonormdyecknii CMBICII MUTO3a

5.2

@opmbl Pa3MHOXKEHUSI OpPraHU3MOB: Oecrojioe U mosioBoe. Bumisl Gecrosoro
pPa3MHOXXEHUS: JI€JICHHE HAJIBOE, IOYKOBAaHUE OJHO- MU MHOIOKIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €0 3HAUYCHUEC NI CCICKINN

5.3

[TosoBOE pa3zMHOXKEHHUE, €70 OTIIMYUSA OT OECTIONIOTO.
Meiio3. Cragum Meiio3a. Ilpouecchl, mpoucxopasiive Ha CTaausx Menosa.
[ToBenenue xpomocom B Mmeiose. Kpoccunrosep. buosiormyeckuii cmbici U

3HaYeHNEe MeNo3a

5.4

["amerorenes — mporecc 00pa30BaHUS MOJIOBLIX KIETOK Y UBOTHBIX. [10sI0BBIC
JKele3bl: CEeMEHHUKH M SUYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMaTo30u/l, SUIIEKJIeTKa) — CriepMaToreHes u oorere3. OcoOeHHOCTH

CTPOEHUS SIMLEKIETOK U criepMaro3onaoB. Omnogorsopenue. [laprenorenes

5.5

NuauBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHUOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl IMOPUOHATLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
IpobiieHue, racTpyssiius, opraHoreHe3. IloctamOpuonansHoe paszButue. Turbl
MOCTAIMOPHUOHAJIBHOTO PAa3BUTHS: MIpsIMOEe, HempsMoe (JIMYMHOYHOE). BnusHue
Cpeabl Ha pa3BUTUE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacteHuil. OHTOreHe3 UIBETKOBOIO pACTEHUS: CTPOEHHUE

CCMCHU, CTalUH PASBUTHUA

HaCHeILCTBeHHOCTb U USMCHYUBOCTL OPTaHHU3MOB

6.1

[Ipenmet u 3amaum reHeTuku. Mcropus pazBuTus reHeTuku. Bkiuag poccuilckux
U 3apyOexHBIX Y4Y€HBIX B pa3BUTHE TEHETUKU. METONbl T'€HETUKU

(rubpu0NIOrNUECcKui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKUN ).
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OcHOBHbBIC TEHETHYECKHE MOHATHUA. | eHeTnUecKas CHUMBOJIMKA, UCIIOJIb3yEeMasd B

cxXeMmax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacJelOBaHUSl TPU3HAKOB, ycTaHOBiIeHHble I'. Mennenem.
MoHoruOpuHOe CKpenuBaHue. 3aKOH €IMHOOOpa3usi THUOPUIOB TMEPBOTO
nokoneHuss. [lpaBuno JoOMUHUpOBaHMSA. 3aKOH pACIICIUICHUS MPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnbpuaHoe ckpemyBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JIUTHOPUIHOTO CKPEIIMBAaHUA. AHAIH3HPYIOIICE
ckpeuuBanue.  Mcmonp3oBaHMe — aHAIM3UPYIOIIETO  CKpPEUIMBAaHUA s

OIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CueruieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana mo cuerieHHOMY
HaclenoBaHWIO TreHoB. HapymieHwe cuemieHuss Te€HOB B pe3yJbTare
KPOCCHHIOoBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. ['eHeTnueckue
KapThl.

I'enetuka nosia. XpOMOCOMHOE OMNpEAEIeHUE MoJia. AyTOCOMBI W TIOJIOBBIE
XPpOMOCOMBEI. T'omorameTHsie u reTeporaMCcTHbIC OpPraHHU3MBbI. HaCJIel[OBaHI/Ie

IMPU3HAKOB, CHUCIVICHHLIX C I10JIOM

6.4

HsmenunBocTh. Buabl M3MEHUYMBOCTH: HEHACJCIACTBEHHAs W HACJCICTBEHHAs.
Pons cpeapl B HEHACIEICTBEHHOW  W3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapuanMoOHHBIA psSI U BapUalMOHHAS
kpuBasi. Hopma peaknuum npusHaka. KojaudecTBeHHblEe M KaueCTBEHHbIE

MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON N3MEHUYNBOCTH

6.5

HacnenctBennasi, WiuM TeHOTHNMYECKas, U3MEHUYMBOCTh. KomOuHaTHBHAA
U3MEHYMBOCTb. Melo3 M TMOJIOBOM TpOLECC — OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHas M3MEHYHBOCTh. Kiaccudukanus MyTaiuii:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYMHBI MyTaluil. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHIECKUX PSAAOB B HACIIECICTBEHHOW m3MeHUInBoCcTH H. 1.

BasuiioBa

6.6

I'enetuka uyenmoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl TE€HETUKH
YeJIOBEKA: TeHeaIOTUYCCKUI, OIU3HELIOBBIN, IUTOrCHETHICCKHI,
OMOXMMHUYECKUH, MOJEKyJsIpHO-TeHeTHUecKuil. COBpEMEHHOE OIpeaesieHIe
rCHOTHUIIA: MMOJITHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C
nomonipto [II[P-ananu3a. HacmencrBeHnHble 3a00J¢BaHUS 4YEIOBEKA: T'CHHBIC
0omne3Hn, 0OJIE3HU C HACIEIACTBEHHON MPEIPacoyiOKEHHOCThIO, XPOMOCOMHBIE
Oomne3nn. Comaruyeckue W TEHEpaTHUBHBIE MyTalud. [IpUHIUMIBI 370pOBOTO
O6p3.33 KU3HHU, AHUAr"HOCTHKH, HpO(bI/IJ'IaKTI/IKI/I U JICUCHUSA T'CHCTUYCCKUX
6one3neil. Menuko-reHeTH4eckoe KOHCYJIbTHPOBaHUE. 3HaYCHHE MEIUIIMHCKON

IFCHCTUKHU B IPCAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIcBaHUM YeJIOBEKa
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Cenexiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHUHI

7.1

Cenmexknys Kak Hayka W TpoLECC. 3apOXkACHHUE CEJICKIUU U JOMECTHKAIMS.
Yuenne H.M. BaBuioBa o0 TIeHTpaX TPOUCXOXKIEHUS H MHOT000pasus
KYJbTYpPHBIX pacTeHuid. LIeHTpbl MPOUCXO0XKIEHUS TOMAIIHUX >KMBOTHBIX. CopT,

mnmopoaa, miraMm

7.2

CoBpeMeHHbIE METO/ABI CeleKInH. MacCoBBIH W WHAWBHUIYATbHBIM OTOOPHI B
CEJICKIIMU pPAaCTeHHM U KUBOTHBIX. OIlleHKa 3KcTephepa. bin3kopoacTBeHHOE
CKpemnBaHue — WHOpuUAuHT. Yuctas nuHus. CKpelMBaHHE YHCTHIX JIMHHA.
I'eteposuc, nnm rubpuaHas cwia. HeponcTBeHHOE CKpelMBaHUe — ayTOPUIMHT.
Otnanénnas tuOpuamzamuss W e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 u
MOJYyYECHUE TMOJUIUIONAOB. JlOCTHXKEHUSI CEJIEKUUH PACTEHUN, YKUBOTHBIX H

MHKPOOPTaHNU3MOB

7.3

buotexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHas WHXXEHEpHUsA. OTambl
co3nanus pexkomObuHantHoM JIHK u Tpancrennsix opranuzmoB. Kiierounas
umxkenepus.  Kimerounsle  KynbTypbl. MUKpPOKIOHAJIBHOE  Pa3MHOKEHUE
pacteHuil. KiioHupoBaHME BBICOKOMPOAYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHEe W ATHYeckue mpoodsiembl. MO — reHeTHYecKu

MOAUGUIIPOBAHHBIE OPTAHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoIepPKAHUSA

DBOJIOLMOHHAA OUOIOT U

1.1

DBOJTIONIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3BomonuM.  [laneoHTonorndyeckue:  MOCIEI0BATEIbHOCTD
IIOsABJICHUSI BHIOB B MMaJICOHTOJIOTHIECKOM JICTOIMUCHU, IICPECXOAHBIC (bOpMI)I.
buoreorpaguyeckue: cxoncTBo M paznuuue ¢dayH U (GIOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3INiMsi SMOPHOHOB Pa3HbIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTHYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKHX IyTeH y Bcex

OpraHn3MOB

1.2

OpomonronHas teopuss Y.  JlapBuna. Ilpennoceuiku  BO3HMKHOBEHUS
napBUHU3MA. JIBWKyIIME CUJIBI HBOJIIONMU BUIOB 1O JlapBuHY (M30BITOYHOE

Pa3MHOKCHHEC TIPpHU OTrPaHUYCHHOCTH PECYypPCOB, HCOHpeI[CJ'IéHHaSI HU3MCHYHNBOCTD,
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60pb0a 3a CyleCTBOBaHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckass Teopust HBomoimd  (CTD) w  ocHOBHBIE €€ TOJOKEHUSI.

MI/IKpOBBOHIOI_II/IH. HOHYHHL[I/I}I KakK ¢AMHHUIIA BHJa 1 5BOJIIOIIMH

1.4

JiBmokymiue cuibl ((akTopbl) 3BOJIOLMK BHAOB B MpHpoAe. MyTallMOHHBIH
nporecc 1 KOMOMHATHBHAS WM3MEHYMBOCTH. [IOMyJIsIIMOHHBIE BOJIHBI M Apeid
reHoB. M3omsauus u murpanus. EctecTBeHHBI 0TOOp — HampaBistOMMi QakTop
HBOMIOLNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCT, OpPraHM3MOB Kak pe3ysbTaT HBojouud. [Ipumepsr
npUcrocoOIeHn y opranu3MoB. ApoMopdo3bl ¥ HAMOA AN TALNH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (POPMBI BUIOOOPAa30BAHNUSA:

reorpaduyueckoe, FKOJIOrHIecKoe

1.5

MaxkposBomtornisi.  PopMbl  3BOJIOLMHU:  (puUIEeTHYECKas,  JUBEpreHTHasl,

KOHBCPIrCHTHAA, IMapajljiCIbHasd. H606paTI/IMOCTL OBOJIOIHNHA

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHay4yHbIE€ IIPEACTABJICHUS O 3apOKACHUM KU3HU. HayyHple runoressl
BO3HHMKHOBEHHUS >KM3HM Ha 3emse: abuoreHe3 M mNaHcCHepMusa. XHUMHUYEcKas
IBOJIIOLMSA. ODKCIIEPUMEHTAIBHOE IOATBEP)KIECHUE XUMHYECKON SBOJIOLUH.
Havanphbie sTansl Onosiornyeckoil sposmonuu. I'mnoresa PHK-mupa. [lepBbie

KJICTKHU U UX 3BOJIOI KA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'DYIIII ’)KUBBIX OPraHU3MOB

2.2

PasButne xu3Hu Ha 3emiie mo spam M nepuogam. Kartapxeil. Apxeiickas u
npotepo3oiickas apel. [lameosoiickas spa u e€ mnepuoabl: KeMOPHICKUH,
OPJIOBUKCKHW, CUJIYpPUICKHI, JE€BOHCKHI, KAaMEHHOYIOJIbHBIM, MEPMCKHU.
Me3o30iickas opa U €€ epuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

KaiiHozoiickass 92pa W €€  Mepuoibl:  NaJCOr€HOBBIM,  HEOTCHOBBIM,
aHTPOIOI€HOBBIM. XapaKTEpPUCTUKA KIMMaTa M TE€O0JOTMYECKHX IPOLECCOB.
OCHOBHBIE ITaITbI YBOJIIOIUHN PACTUTEIBHOTO U KHUBOTHOTO MHpa. ApoMOp(ho3bl y
pacTeHMi M JKUBOTHBIX. [losBIeHWE, pacuBeT M BBIMUPAHHE TPy KUBBIX

OpraHn3MOB

23

Cucrema OpraHHU4YeCKOro Mupa KaK OTpPaKCHHUC SBOJIIOIHNU. OcCHOBHEBIE

CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB

24

DOBOJIIOLIMS YeoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTue mpencraBieHHil O
IIPOMCXOXKACHUN 4YeloBeka. Meronbl M3ydeHus aHTpororeHeza. CxoacTtBa u
pa3nnyus 4eloBeKa U )KMBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHUE YEeIIOBEKa.

JBmwxkymme cuibl ((pakropbl) aHTpororeHe3a. HaciencrBeHHass HN3MEHUMBOCTD U
€CTeCTBeHHbII 0TOOp. OOmiecTBeHHBI 00pa3 KHU3HU, H3TOTOBIIEHUE OpYIUN

Tpy/Zla, MBIIUICHUE, PEYb
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2.5

OCHOBHBIE CTaaMU M BETBU SBOJIOLMU YEJIOBEKA: aBCTPANONUTEKH, YenoBek
yMenbii, YenoBek npsaMoxonsuui, YenoBek HeaHaepTalbCkuil, YemoBek
pazymHbId. HaxoIku MCKOMaeMbIX OCTAHKOB, BpeMs CYyIIECTBOBaHUS, 00JIACTh

pacrpocTpaHeHHsl, 00BbEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAHs

2.6

YenoBeueckue packl. OCHOBHBIE OOJIBIINME pachl: €BpPOINEOUHAasA (eBpas3uiickas),
HEerpo-aBCTpaJIONIHAS (3KBaTOpHANIbHASA), MOHI'OJIOUIHAs (a3narcko-
amepuKaHckast). UepTbl mpUCOoCcOOIEHHOCTH MPEACTaBUTENEH YEIOBEUECKUX pac

K YCJIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpranusMsbl 1 OKpyJKarolias cpeia

3.1

DKOJIOTHsI KaK HayKa. 3aJadd W pa3eibl KOJIOTHU. METOIbl SKOJOTUYECKHUX
UCCIIeIOBaHUI. DKOIOTHYecKoe MUpPOBO33peHue. Cpeapl 0OMTaHUsI OPTaHU3MOB:

BOAHAaA, HA3CMHO-BO3AylIHAsA, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckne  (aktopel. Kmaccudukammss  skonormdeckux — (GakTOpPOB:
abnoTuueckne, OWOTHYECKME W aHTPOINOTreHHbIe. JIeHCTBHE HKOJOTHYECKHUX

(akTOpPOB Ha OPraHU3MbI

33

AbGunornyeckue (GaxkTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[IpucnocoOnenuss OpraHM3MOB K  JCHCTBUIO  a0MOTHYECKUX  (PAKTOPOB.

buonornueckue puTMbl

34

buotnueckue Qaxropsl. Buiusl OMoTHUEeCKHX B3aUMOJEHCTBUI: KOHKYpEHIIHS,
XMUIIHUYECTBO, MApPA3UTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHMYECTBO,
KBAPTHPAHTCTBO),  aMEHCAIM3M, HelTpanu3M. 3HaueHHe  OUMOTHYECKHUX

B3aMMOJICHCTBUI JUIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XApPaKTCPUCTHUKHU NOMmyJIs IO U. OCHOBHBIE II0Ka3aTcIn
nomyJjiiquu: 4YUCJICHHOCTBb, IINIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTH, IIPUPOCT,

MUrpamnusi. I[I/IHaMI/IKa YUCJICHHOCTH IIOIMYJIAIIUNA U eé peryisnunsa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CooOmiectBo opraHuzmMoB — OuoreHo3. CTpykTypsl OHOIIEHO3a: BHUAOBAS,
MPOCTPAHCTBEeHHAs, Tpoduueckas (mmmieBas). Bumgsl-nomuHanTel. CBS3M B

OHolIEHO3E

4.2

Okonorndyeckue cucrteMbl  (9kocuctembl). [loHatHe 00 oSKocucremMe W
ouoreorieHo3e. DYHKIMOHATbHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BEMIECTB M TIOTOK SHEPTHUU B SKOCHUCTEME.
Tpoduyeckue (muiEeBble) YpOBHU OJKOCHCTEMBI. [lWileBble Lenmu U CEeTH.
OcCHOBHBIE TIOKAa3aTeld SKOCHUCTEMbI: Omomacca, MPOIAYKIHUA. DKOJIOTHUYECKUE
MUPAMUJIBL:  TPOAYKIMH, YHUCICHHOCTH, OuoMaccel. CBOICTBAa HKOCHCTEM:

YCTOMYMBOCTD, CAMOPETYJIsiIUs, pazBuTre. CyKieccus
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IIpuponnbie 3K0cHCTEMBL. DKOCUCTEMBI 03€p M pPEeK. DKOCHCTEMA XBOMHOIO WM
LIMPOKOJINCTBEHHOTO Jieca.

AHTpPONIOT€HHbIE 9KOCUCTEMBI. ATrpO3KOCHCTEMBI. YpOO0IKOCHUCTEMBL
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpaszue kak QaxkTop ycToWuMBOCTH d3KocucteM. CoxpaHeHue

OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpyKTypa
ounocdeprl. KuBoe BemectBo u ero QyHkimu. OcobeHHOCTH OMOchepbl Kak
rio0anbHOM 3KOCUCTEeMBl. J[MHaMu4eckoe paBHOBecHME M OOpaTHas CBSI3b B
ounocdepe. KpyroBopoTsl BemeCTB W OHOTCOXMMHYECKHE IUKIBI SJIEMEHTOB

(yraepona, a3ota). 30HaJIBHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuectBo B Ouocdepe 3eminn. AHTpONOreHHbIE HM3MEHEHHUs B Ouocdepe.
I'moGanbHbIE SKOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAJIILHOTO  YINPABIICHUS MPHPOJHBIMH pecypcaMu H  UX

HUCIIOJIB30BaHUC. ﬂOCTI/I)KeHI/IH OHOJIOTUHU U OXpaHa IpHUpPOAbI
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YAEHUKA

1) buonorus, 10 xknacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u n1p.;
[Ton penaknueit Ilaceunuka B.B. Axmmonepnoe o6imiectBo «l3marenbcTBo
«IIpocBemenue» - 2023r.

2) buonorus, 11 xmacc/ Ilaceunuk B.B., Kamenckuit A.A., PyGmoB A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., Aknuoneproe oOmiectBo «M3aarenscTBo
«IIpocBemenue» - 2023r.

METOAUYECKHUE MATEPUAJIBI JIS YYUTEJIA

[Taceunnk B. B. buonorusa. 10—11 knaccel. ba3oBeiii ypoBeHb. Iloypounsbie
pa3paboTku.: yueb. mocobue s obmieoOpa3oBar. opranuzammii / B. B.
[Taceunuk, I'. I'. llIBenoB, T. M. EdumoBa. — 2-e m3a., ctep. — Mocksa :
[Ipocsemenue, 2023. — 230 c. — (JIurus xKu3HM).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) https://www.sbio.info/

2) https://anatomcom.ru/

3) https://www.darwinmuseum.ru/

4) https://bio.1sept.ru/

5) https://resh.edu.ru/subject/5/

6) https://www.yaklass.ru/

7) https://uchi.ru/

44


https://www.sbio.info/
https://anatomcom.ru/
https://www.darwinmuseum.ru/
https://bio.1sept.ru/
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https://uchi.ru/

8) http://school-collection.edu.ru
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