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1.HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mnporpamMmbl MO OHOJOTMH TEOPETHYECKYI) OCHOBY IS
ONpeJieNieHus] MOAXOAOB K (OPMHUPOBAHUIO COJAEpkKaHUS Y4eOHOro mpeaMera
«buonorus»  cocraBuin:  KoHuentyaiaeHele — nojoxenus ~ProcC  COO o
B3aMMOOOYCIIOBJICHHOCTH LEJeH, coepKaHusl, pe3yJIbTaTOB 00yueHUs U TPEOOBAHUM K
YPOBHIO TIOJIFOTOBKM BBIYCKHUKOB, IOJOKEHUS 00 OOMIMX LENsX W NPUHIUIAX,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpEJIHEro o0Iiero oopazoBaHus
B Poccuiickoit denepanuu, a Takke NOJOXKEHUS O celUpuKe OMOIOTUH, €€ 3HAUCHUH
B TIO3HAHUM J>KUBOM TPUPOABI M OOECIEUEHUH CYHIECTBOBAHUSA YEJIOBEYECKOTO
oOmectBa. CorjgacHO Ha3BaHHBIM TMOJIOKEHHSIM, OIpPENENeHbl OCHOBHbIE (YHKIUU
IpOrpaMMbl 1O OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu Aa€T MpeAcTaBleHUE O Lesx, 00 oluleill crpareruu
oOy4eHHMsI, BOCOIUTAHUS U PA3BUTHUSI OOyYalOUIUMXCS CpeACTBaMH y4eOHOro mnpeaMera
«buonorus», omnpenenser 00s3aTeNbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpY,
pacmpeneieHue IO pa3fenaM U TeMaM, PEKOMEHAYEMYIO MOCJIeI0BaTeIbHOCTh
U3y4YeHHs] y4eOHOro marepuayia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBs3€ll, JIOTMKM  00pa3oBaTeNbHOIO  MpoIlecca, BO3PACTHBIX  OCOOEHHOCTEU
00y4Jaromuxcs.

B nporpamme 1o 6MoSIOTMM TaKXe YYUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM  pe3yjbTaTaM o0yueHus B
(GbopMHUpPOBAaHUM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHON AESTENbHOCTH/Y4eOHBIX
JENCTBUM 00YyYarOIINXCS 10 OCBOCHUIO COJIEPKaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouomorumu (10-11 xmaccel, 0a30BBIi YpPOBEHB) peaIn30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B M3Yy4YeHHHM Ouosoruu, Onarojmapss uyemMy B Hei
IpPOCMAaTPUBAETCS  HAMpABICHHOCTh HAa  Pa3BUTHE  3HAHUW, CBS3aHHBIX C
(dbopMHUpPOBAaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHsSI, IIEHHOCTHBIX OpPHUEHTAIUN
JUYHOCTH, YKOJIOTHYECKOTO MBIIIICHHUS, MPEACTABICHUI O 3J0pOBOM 00pa3e >KU3HU U
OepeXHBIM OTHOIIICHHEM K OKpYKawIied npupomgHo cpene. Iloaromy Hapsay c
U3YYCHHEM 00IIeOUOIOTMYeCKUX TEOPHid, a TaKKEe 3HAHUN O CTPOCHUHU KUBBIX CUCTEM
Pa3HOIO paHra M CyUIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX IPOLIECCOB B IIPOrpamMme
no OWOJIOTMM yNEJIeHO BHUMAHUE UCIHOJB30BAHUIO IMOJIYUEHHBIX 3HAaHUU B
MOBCEIHEBHOM JKU3HU I PEIICHUs] MPUKIAIHBIX 3a/1ad, B TOM YHUCIE: NPOQUIaAKTUKU
HACJIEICTBEHHBIX 3a00JIEBaHUMN YeJIOBEKa, MEIUKO-TEHETHYECKOI0 KOHCYIbTHUPOBAHMUS,
00OCHOBaHUS 3KOJOTMYECKH 11€I1eCO00pa3HOro MOBEIEHUS B OKPY KaIOILeH MPUPOIHON
cpele, aHainu3a BIMSHHUS XO3AMCTBEHHOM JESATEIIBHOCTH YEJIOBEKa Ha COCTOSHHE
IPUPOAHBIX M HUCKYCCTBEHHBIX JKOCHUCTEM. YCWIEHHE BHUMAaHHA K NPHUKIAJTHON
HaIIpaBJIEHHOCTH ydeOHOro mnpeaMera «buosorus» MpPOJUKTOBAHO HEOOXOIUMOCTBIO
o0ecriedyeHusi YCJIOBUM [UIsl PELICHUS OJHOW M3 aKTyaJlbHBIX 3a/Jad IIKOJIBHOTO
Ouonornueckoro  oOpa3oBaHHUs, KOTopas  mpeamonaraeT  (OpMUpOBaHUE Y
oOydJarommxcs  CHOCOOHOCTH  aJalTUpPOBaTbC K  W3MEHEHUSIM  JUHAMUYHO
Pa3BHUBAIOLIErOCS COBPEMEHHOI'O MUPA.



buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMAaeT BaKHOE MECTO.
Ona oOecneunBaeT (opMuUpoBaHHE Yy OOydYalolUXCAd NPEACTABICHUNM O HAayyHOU
KapTUHE MHUPA, PacIIUPSCT U 0000IIaeT 3HAHUS O KUBOU MPUPOE, €€ OTIMIUTECIBHBIX
MpU3HAKaX — YPOBHEBOW OpraHU3AIMN W 3BOJIONHH, CO3MAET YCIOBUS IJIS: TO3HAHUS
3aKOHOB JKUBOW MPHUPOJBI, GOPMUPOBAHUS (PYHKIIMOHAIBHON T'PaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0€30macHOro odpasza >KM3HMU, SKOJOTMYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOIIICHUS K KUBOH NPUPOJIC U YECIOBEKY.

Bonpiioe 3HaueHne OWOJIOTHS MMEET TaKXKe IS PEIICHHS] BOCIHMTATEIBHBIX WU
Pa3BUBAIONIUX 3a/1a4 CPEIHEro oO0IIero oOpa3oBaHuUs, COLMAIM3ANUA O0YYaIOIIUXCS.
N3yuenue Onosioruu obecreunBaeT yCaoBUs I (OPMHUPOBAHUS HHTEIUICKTYAIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ HWH(MOPMAIMOHHBIX HABBIKOB, JCTETHYCCKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpaIlii OMOJOTUYECKMX 3HAHUN C TPEICTaBICHUSIMH W3 APYTUX
y4eOHBIX TPEIMETOB, B YaCTHOCTH, (u3uku, Xumum U Teorpaduu. Has3BaHHbIC
MIOJIOKCHHSI O TIpeHAa3HAYCHHH y4eOHOro mpeamera «buojorusy» cocTaBUIM OCHOBY
JUISL  OTIPEJICIICHUS TOJXOJ0OB K OTOOPY M CTPYKTYPHUPOBAHHUIO €r0 COJCPIKaHMS,
NPEJICTaBJICHHOTO B MPOrpaMMe TI0 OMOJIOTHH.

Ot6op conepkanus ydeOHOro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIICCTBIIEH C TMO3MIMI KYJIBTYPOCOOOPA3HOTO MOJX0/Aa, B COOTBETCTBUH C KOTOPBIM
oOyJaromuecs: JODKHBI OCBOWTH 3HAHWUS W YMEHUS, 3HAYUMBIC I (HDOPMHUPOBAHUS
o0IIel KyJBTYpBI, ONpECIAIONIUe aJCcKBaTHOS TOBEJICHUE YEJIOBEKA B OKpY)KArOIICH
NPUPOJHON cpele, BOCTPEOOBAHHBIE B IIOBCEJHEBHON JKM3HM U TPAKTHYECKOU
nesitenbHOocTH. Oco0oe MecTo B 93TOM cHcTeMe 3HaHUM 3aHUMAIOT BJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOM nJisi (OPMHUpPOBaHUSA TMPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHMHE MHpa M I[IEHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CIOCOOCTBYIONIUX T'yMaHU3alUKU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpykTypupOBaHHUE CoJiepKaHUs yueOHOro MaTepualia B IporpaMMe 1o OMojJoruu
OCYIIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUNW OO0 OTIMYUTEIBHBIX
OCOOCHHOCTSX KUBOW TIPUPOJBI, O €€ YPOBHEBOM OpraHM3alMi W OHBOJIONMH. B
COOTBETCTBHM C ATHUM B CTPYKType ydeOHOro mnpeamera «buonorus» BbiIeIeHBI
CIENyIONINe CoAepKaTenbHble JUHUH: «buonoruss kak Hayka. MeToabl Hay4HOTO
no3HaHus», «Kierka kak Ouosnoruyeckas cuctemay, «OpraHu3M Kak OHOJIOTHYECKas
cuctemay, «Cuctema W MHOTrooOpaswe OPraHUYeCKOro MHUpa», «IBOIIOIUS >KUBOU
MPUPOABD», «IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

L]env uzyyenus yaebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBIIaJICHUE
OOy4YarOMMMHCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OPTaHU3AIUU >KUBBIX
CHUCTEM pa3HOTO paHra W MpUOOpEeTEeHHWE YMEHWW WCIOIb30BaTh JTH 3HAHUA IS
IPaMOTHBIX JEHCTBUN B OTHOIIEHUU 00BEKTOB )KHBOW MPUPOJIBI U PEIICHUS PA3THIHBIX
YKU3HEHHBIX MPOOJIEM.

Hoctmxkenne 1enu wu3ydeHus ydeOHoro mnpeamera «buornorus» Ha 06a3zoBom
YpPOBHE 00€CTICUMBACTCS PEIICHUEM C1e0VIouWux 3a0ay.

OCBOCHHE O0YYAIOIIUMHUCS CUCTEMbI 3HAHUI O OMOJIOTUYECKUX TEOPUIX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, TpPaBWIaX, CIYXalluX OCHOBOW JUIs
dbopMupOBaHUST TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOAaxX
HAyYHOTO TIO3HAHWs, CTPOCHUH, MHOTOOOpa3sMM W OCOOCHHOCTSAX JKHUBBIX CHCTEM
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pa3HOr0 YpPOBHS  OpraHu3allud, BbIJAIOIIMUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICJOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y O0OyYalOIIMXCS [MO3HABATENBHBIX, WHTEUICKTYalbHbIX U
TBOPYECKUX CIIOCOOHOCTEHN B MPOIECCE aHAIN3a JIAHHBIX O MYTSIX Pa3BUTHUSL B OMOJIOTUU
Hay4YHBIX B3IJISJ0B, UJEH U MOJXOJOB K M3YUYCHHUIO >KMBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aIuy;

CTaHOBJIEHHE Y 00yYaroluxcs 001Iel KyabTypbl, (YHKIIMOHATBHON I'PaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSICHATh M OIEHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpa >KHUBOU
MIPUPOJIbI HA OCHOBAHWM 3HAHUM U OIBITA, TOJYYEHHBIX MPU U3YYCHUU OUOJIOTHH;

dbopmupoBaHue |y OOydalOIIUXCS  YMEHHH  WUIIOCTPUPOBATh  3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TPAKTUUECKON JESATEIBHOCTH YEJIIOBEKAa, pPa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUHN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOCKIAEHHOCTH B BO3MOXKHOCTU IIO3HAHUS YEJIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOJUMOCTH OEPEKHOrO0 OTHOIICHHUS K HEHM, COONIIOACHUS ITHUYECKUX
HOPM TPHU MPOBEJICHUHN OMOJOTUYECKUX UCCIIEIOBAHUIT;

OCO3HAHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW JJIi TIOBBIIICHUS  YPOBHS
AKOJIOTUYECKOU KYIbTYpHI, Uil (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

NpUMEHECHHE TPHOOPETEHHBIX 3HAHUW U YMEHHH B TOBCEIHEBHOW JKM3HU IS
OIICHKM TIOCIICJICTBUI CBOEH JNESITEIIBHOCTH IO OTHOIIGHUIO K OKpPYXKaIIIeH cpeje,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep NPOYUIAKTUKU
3a00JIeBaHM.

B cucreme cpennero oOmiero oopazoBanusi «buonorusi», nzydaemas Ha 0a30BOM
ypOBHE, ABISETCS OOSA3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHol obnacTi «EcTecTBeHHO-HAYyUHbBIE TTPEIMEThI.

Jlns u3yudenuss Omosiornu Ha 0a30BOM ypOBHE CpEeAHEro oOmiero oOpa3oBaHUs
otBoauTcs 68 yacos: B 10 kimacce — 34 yaca (1 gac B Hepenmo), B 11 kimacce — 34 yaca (1
4yac B HEJEJIO).

2.COAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss xak Hayka. CBA3p OHMONOTHM C OOIIECTBEHHBIMH, TEXHHYECKHUMHU H
JIPYTUMH €CTECTBEHHBIMU Haykamu, (prstocodueit, ITUKOM, ICTETUKON U mpaBoM. Poib
Oouonornn B (GOPMHPOBAHUM COBPEMEHHOW HAydyHOW KapTwHbl Mupa. Cucrema
OMOJOTUYECKUX HAYK.

Metonpl TO3HAHUS >KUBOW MPHUPOALI (HAOMIOIEHUE, SKCIIEPUMEHT, OMHMCAaHHE,
M3MepeHue, Kiaccudukaius, MoIeIMPOBaHNE, CTATUCTUYECKAsE 00paboTKa TaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:

[TpakTtrueckas padora Ne 1. «Mcnonb30BaHKHe Pa3IUYHBIX METO/IOB IIPU U3YyUYEHUHU
OMOJIOrMYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cUCTEeMBbI H X OPraHU3ALUA.



XKubie cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. Otiuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CgoiicTBa OMOCHCTEM M UX pa3zHooOpa3zue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIAPHBIN, KIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINW, IOMYJISAUIHMOHHO-BUIOBOW,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHIT ), OnOC(hEepPHBI.

JdeMoHcTpanum:

Tabmunpl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpraHU3aIlUU
YKUBOU IIPUPOIBI.

O6opynoBanue: Mmosienb Mosekyisl JJHK.

Tema 3. XumMHUYeCKHil COCTAB M CTPOCHHE KJIETKH.

XUMHUYECKUA COCTaB KJIETKH. XHUMHYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boa 1 MUHEpaIbHbBIEC BEIIECTBA.

OyHKIMM BOALI W MHUHEpPAIBHBIX BeHeCTB B  kieTke. [lommepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHMHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezameHumble ¥ 3aMeHUMBIE aAMUHOKHUCIOTBHI. AMHUHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpbl OEITKOBOM MOJICKYJIbI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U YCTBEPTUUYHAS
CTpYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHkimnu OEIKOB.

depmeHThl — Ouosiormdeckue kKatanm3aTopbl. CtpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyOcTpaTHas crneruduanoctb. Kodepmentsl. Butamunbl. OTinuns GepMeHTOB
OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MoHOcaxapubl (TOKo3a, prbo3a W Je30Kkcupu003a), Jucaxapuibl
(caxapo3a, JakTo3a) M  ToJUcCaxapuabl  (Kpaxmaj, [IJIMKOT€H, IeJUII0JI03a).
buonoruyeckue GyHKIMH YTIIE€BOIOB.

Jlununppl:  TpuriuauepuAbl,  GocPoaunuabl,  cTepouasl.  ['mapoduibHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuu aunuaos. CpaBHEHHE YTIIEBOJOB,
OEJIKOB M TUTTUOB KaK UCTOYHHUKOB YHEPTHUU.

Hyxneunnossie kucnorsl: JJHK n PHK. Hykieotuapl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Ctpoenue u ¢pynkiuu JJHK. Crtpoenne u dynkuuu PHK. Bugst PHK. AT®:
CTpOCHHE U (PYHKIIHH.

[uTonoruss — Hayka o kinerke. Knerounas teopuss — mpuMep B3aUMOJCHCTBUS
ujei 1 GakToB B HAYYHOM MO3HAHUU. METOIbl U3YYCHUS KICTKH.

Knerka kak nenoctHas xuBas cuctema. OOIIMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MmeMOpaHa, Mmonekynbl JIHK kak reHernueckuil ammapaT, CUCTEMa CHUHTE3a
Oernka.

Tunel KJIETOK: 3yKapuoTHYecKass U MpokapuoTuyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuieckon kinetku. Knerounas crenka Oakrepuil. CTpoeHre 3yKapuOTHUECKON
KJIeTKH. OCHOBHbBIEC OTJIMYMS PACTUTEIBHOM, ’KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, HX
bynkiuu. [lnasmatudeckass memOpana, e€ cBoictBa M (pyHkmmu. [{uToruiazma m eé
opraHoupl. OnHoMemOpanHble opraHouasl kiuetku: OIIC, anmapatr ['onpmxw,
nu3ocoMbl.  [lolyaBTOHOMHbBIE OpraHOUJbl  KIETKU: MUTOXOHJPUHU, IUIACTHUIBI.
[Ipoucxoxxaenue MUTOXOHApPUN U miactua. Buasl mnactun. HememOpanhbie



OpPraHOUbl KJIETKU: pUOOCOMBI, KJICTOUHBIA LIEHTP, LIEHTPUOIN, PECHUYKHU, KI'YTUKHU.
QyHKIMU OPraHOMI0B KICTKU. BKitoueHus.

SAnpo — perynsTopHblii neHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JdeMoHcTpanum:

Iloptpersl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnpeneiieHue XUMHYECKUX JJIEMEHTOB B HEXHUBOU IIPUPOJIED,
«Pacnpenenenne XUMUYECKUX JIEMEHTOB B )KUBOW MPUPOJIEN.

Tabmupt u  cxembl: «llepuonuueckas TabnuIla XUMHYECKUX DIEMEHTOBY,
«CTtpoeHue MOJEKyIbl BOJAbI», «buocuHTes Oenka», «CTpoeHHE MOJIEKYJbl Oenkay,
«Ctpoenue pepmenta», «HyxneunoBbie kuciotel. JIHK», «Crtpoenue Momekyibl
AT®», «CtpoeHue -HSyKapuOTHUYECKOW KIeTKn», «CTpoeHne 3IKUBOTHOM KIIETKWY,
«CTpoeHre pacTUTENbHOU KIETKH», «CTpoeHHE NPOKAPUOTUUYECKON  KIETKU»,
«CTtpoeHue sifipa KIETKU», «YTIeBOAbDY, «JIMnuab.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyJAOBaHWE JJIS IPOBEACHUS
HAOIOJIEHUM, W3MEPEHUH, IKCIEPUMEHTOB, MHUKpOIpenapaTbl  pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «M3yueHue kaTanuTUUECKOH aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTajaasbl)y.

Jlabopatopnas pabota Ne 2. «3ydeHue cTpoeHUs KJIETOK pacCTEHUH, KUBOTHBIX U
OaKkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMHUCAHUEY.

Tema 4. ’KnuzneneaTeJJbHOCTL KJIETKH.

OOmeHn BemiecTB, Wid MeTaboamM3M. AcCHUMWIALIMS (IJIACTHYSCKUN OOMEH) H
TUCCUMWIISIIUS  (QHEPreTUYeCKHii O0O0MEH) — JBE CTOPOHBI €IWHOTO Mpolecca
metabonuzma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB W DJHEPrud B TOHUMAHUH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOdHBIH U TeTepoTpodHbId. Pons ¢epMeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dorocunte3. CetoBas u TemMHOBas ¢aspl ¢oTocuHTe3a. Peaknuu porocunTesa.
DddexTuBHOCTH hoTOCHMHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs )KM3HM Ha 3emiie. BiausHue
yclIoBUl cpefpl Ha (OTOCHHTE3 M CHOCOOBI TOBBIMICHUS €Tr0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUMN.

XeMocuHTe3. XEMOCHUHTE3UpYIoNIue OaKkTepuu. 3HAYCHUE XEMOCHHTE3a s
KU3HU Ha 3emuie.

DOHepreTuyecknuii oOMeH B KieTke. PaciierieHue BEIIECTB, BBIACICHHE U
AKKyMYJIUPOBAHWE JHEPTUM B KIETKE. OJTambl 3HEPreTUYecKoro oOMeHa. [nmukomus.
bpoxenne wm ero Buabl. KuciopogHoe OKHCIEHME, WIH KIETOYHOE JbIXaHUE.
OxucnutensHOe pochopmmmpoBanue. IPPEeKTUBHOCTH YHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cunrtesa. ['enetuueckas undopmanus u JJHK. Peanuzanus
F€HEeTUYECKOW HH(popManuu B KiIeTke. ['eHeTHueckuil KOJ UM €ro CBOMCTBa.



Tpanckpunuus — matpuunblii cunte3 PHK. Tpaucasiuus — OuocunTte3 Oenka. DTambl
tpancasauuu. Kogupoanue aMuHOKUCIOT. Posib pubocoM B OnocuHTe3e Oernka.

Heknerounsle (opmbl xu3Hu — Bupychl. HMctopusi otkpeitust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIa BUPYCOB. baktepuodaru.
bone3nn pacTteHuy, KUBOTHBIX M YEJIOBEKA, BbI3BIBAEMbBIE BHUpPyCaMu. Bupyc
umMmyHoaeduimuTa yenoBeka (BUY) — Bo30ynurens CIIN1a. O6paTtHast TpaHCKpUIILIHS,
peBepTasza u uHTerpasa. [Ipogunakruka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHU .

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsises.

Tabmuubslt u cxembl: «Tumnbl nutanusy, «Metabomuzm», «MUTOXOHAPUSIY,
«HepreTudyeckuii ooMen», «Xiopomtacty, «®Dotocunte3», «Ctpoenue JHK»,
«CTtpoeHne u (PyHKUMOHUpOBaHHE reHa», «CuHTe3 Oenka», «'eHeTHUYeCKUil Koay,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbI wnukin Bupyca CIIN/la,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanun «Yasoenue JHK wu  Tpanckpunmms»,
«buocunres 6enka», «CTpoeHue KIeTkn», Moaesb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knerounslii mukn, wWin KWU3HEHHBIM IUKI KIeTku. MHTepdaza u MHTO3.
[Ipoueccol, mpoTekaromue B uHTEpdaze. Pernmukanus — peakius MaTpu4HOro CHHTE3a
JHK. Ctpoenue xpoMocoM. XpOMOCOMHBIM HaO0Op — KapuoTuIll. JlumiouaHeiii u
rariouAHBIA  XpOMOCOMHBIE  Habopbl. Xpomatuabl. LluTomornueckue OCHOBBI
Pa3MHOXEHUS U UHAUBUAYAJIIBHOTO Pa3BUTUS OPraHU3MOB.

Jenenue kinetkn — Muto3. Ctaauu Murtosa. [Iponeccel, mpoucxoasume Ha pa3HbIX
CTaIUsIX MUTO3a. BUOJIOrMYECKU CMBICI MUATO3A.

[Iporpammupyemas rubesb KISTKH — aromnTo3.

dopMbl pa3MHOXKEHHSI OpraHM3MOB: Oecrojioe U TmosioBoe. Buubl Gecronoro
Pa3sMHOXKEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHWME OJHO- W  MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BETeTaTUBHOE pa3MHOXKeHHe. VICKycCTBEeHHOE KIOHUPOBAaHHE
OpPraHu3MOB, €ro 3HAYECHUE IS CEIECKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Craguum wmeio3a. Ilporecchl, OpoucXonsiuMe Ha CTaauax Meio3sa.
[ToBenenune xpomocom B Mernose. KpoccuHroBep. buonornyeckuii CMbICT U 3HAYEHHE
Meno3a.

["amerorenes — mpouecc o0pa3oBaHMsI MOJOBBIX KJIETOK Y >KMBOTHBIX. IlonoBbIe
KEJIe3bl: CEMEHHUKH W sIMYHUKH. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX KJIETOK — raMer
(ciepmaTo3oua, sIEKIETKa) — crepMaToreHe3 U oBoreHes. OCOOEHHOCTH CTPOCHHUS
SIUIEKJIETOK U criepMato30ouoB. OmionorBopenue. [laprenorenes.

NuauBuayanbHoe  pa3ButHe  (OHTOTEHE3).  OMOpHUOHANIBHOE  Pa3BUTHE
(omOpuorene3). Otambl SMOPHOHAIBHOTO PA3BUTHS Y TMO3BOHOYHBIX IKUBOTHBIX:
npoOsieHune, racTpyisiuusi, opraHoreHes. lloctamMOpuoHanbHOE pasBuTHE. TUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS: MPSIMOE, HENpsiMoe (TMUMHOYHOE). BinsiHue cpenpl Ha
pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pactennii. OHTOreHe3 UBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJluH PA3BUTHSL.



JemoHcTpanum:

Tabmuupr u  cxembl: «Dopmbl  pa3MHOXKEHHUS OpraHu3MoB», «J[BoitHOe
OIUIOJIOTBOPEHUE Y LBETKOBBIX PAacCTCHU», «BereraTuBHOE pa3MHOKEHUE PACTECHUIN»,
«/lenenue knetku O0akTepuit», « CTpOCHUE MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsi ki, «Pemmukanus [JHK», «Murtos», «Menos», «IIpamoe n Henpsimoe
pa3Burue», «l'amMeTroreHe3 y MIIEKONUTAIONIMX W 4YeI0BeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOIIPENapaThl «CriepmMaTo30U bl
MJICKOTIUTAIOLIETO», <« SMIEeKIeTka MIIEKONUTAIomero», «KapuoknHes B KJIETKax
KOpEIlIKa JIyKa», MarHuTHas Mojeib-anrukanus «/lemenue knetkm», monens JIHK,
MojieNb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHble 1 MPAKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «HabGmrogenne MuTO3a B KJIETKAX KOHYMKA KOpPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pa6ota Ne 4. «M3ydeHune cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

Tema 6. HacsieACTBEHHOCTh U MI3MEHYNBOCTH OPraHNU3MOB.

IIpenmeT u 3amaun reHeTUKU. VcTopus pa3BUTHSI T€HETUKU. PoJib LIUTONOTUM U
AMOPHOJIOTUU B CTAHOBJICHUH T€HETHKU. BKiiam pocCUicKuX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTOJbl TeHEeTHKU (THOPUIONIOTHYECKHUHM, ITUTOTeHETHUYCCKUH,
MOJIEKYJISIPHO-TeHEeTUUECKUli). OCHOBHBIE T'€HETUYECKHE TNOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEJOBaHUA TNPU3HAKOB, ycTaHOBJIEHHble [. Menaenem.
MoHorubpuiHoe CKpeluBanue. 3akoH eIMHO-00pa3us rHOpUI0B MEPBOro MOKOJICHUS.
[IpaBuiio TOMUHHPOBAHUS. 3aKOH PACUIEIVIEHUs TPU3HAKOB. ['UIIOTE3a YUCTOTHI raMeT.
ITonHOE M HENOIHOE JOMUHUPOBAHUE.

JluruOpuaHoe CcKpenuBaHue. 3aKOH HE3aBHCHUMOTO HACJEIOBAaHUS MPHU3HAKOB.
[MuTorenernuecknue  OCHOBBI ~ JUTHMOPUAHOTO  CKpEUIMBAaHUA.  AHAIH3UpPYIOIIEe
cKpemBanue. Mcnonb30BaHME AHAUIM3UPYIOUIETO0 CKPEIIUBAaHMUS ISl ONPEACIICHUS
reHOTHUIIa 0COOH.

CueruieHHOe HacienoBaHue Tpu3HakoB. Pabora T. MopraHa 1o cCrerjIeHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHue cuenieHus TeHOB B pe3yJIbTaTe KPOCCUHTIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIECICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.

I'enetuka mnona. XpOMOCOMHOE ONpEAENICHHE Ioda. AYTOCOMbI M IOJOBBIE
XpOMOCOMBI. ['OoMOrameTHple UM TeTeporaMeTHble opraHu3Mbel. HacienoBanue
[IPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

N3menunBOoCTh. BHIBI M3MEHUMBOCTH: HEHACIECJICTBEHHAs W HACJICICTBCHHAS.
Ponb cpenpl B HEeHACIEICTBEHHONW N3MEHYMBOCTH. XapaKTEPUCTHUKA MOTU(DUKAITMOHHOM
W3MEHUYMBOCTH. BapuanumoHHBIA psAx W BapualMoHHAas KpuBas. Hopma peakunmn
npusHaka. KonnyecTBEHHBIE M KA4YECTBEHHBIC IIPU3HAKM M HMX HOpMa pPEaKIUH.
CaoiicTBa MOJU(PUKAIIMOHHOW U3MEHUUBOCTH.

HacnenctBennasi, wWiauM TeHOTHIMYECKas, W3MEHYMBOCTh. KoMOuHaTHBHas
M3MEHYUBOCTh. Meil03 1 MoJ0BOM MpoliecC — OCHOBA KOMOMHATUBHOM M3MEHUYUBOCTH.
MyTtanmonHas u3MeH4YMBOCTh. Kilaccudukanus myTaluid: TeHHbIE, XPOMOCOMHBIE,
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reHoMHble. YacTtora W npuuuHBl MyTanuid. MyrtareHHele  (axkTopbel. 3aKoH
TOMOJIOTMYECKHUX PSZI0B B HACHEACTBEHHOM n3MeHunBocty H. M. BaBumnosa.

Buesnepnas HacneACTBEHHOCTh U N3MEHYUBOCTD.

I'enernka 4enoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIBI T€HETUKHU
YyeJIOBEKA: TIeHEaJOrnYeCKUM, OJIM3HEIOBBIN, IIMTOTCHETUYECKHH, OWOXMMUYCCKHH,
MOJIEKYJISIPHO-TeHETUUECKU. COBPEMEHHOE OIpPEICICHUE T€HOTUMNA: MOJHOT€HOMHOE
CEKBEHUPOBAaHHWE, TIECHOTUNHMPOBAHWE, B TOM uyucie ¢ nomoulpro III[P-ananusa.
HacnmencrBennele  3a0ojieBaHMS  4YeJIOBEKAa: TIeHHBIE  OO0Jie3HH, OOJIe3HH ¢
HACJIEJICTBEHHOM TMPEeIPaCIiONoKeHHOCThIO, XPOMOCOMHBIE 0oJie3HUu. CoMaTH4eCKue U
reHepaTuBHble MyTaluu. CTBOJIOBBbIE KJIETKU. [IpUHIUIIBI 370pOBOrO0 00pas3a >KU3HU,
JTUArHOCTUKUA, TNPOQUIAKTUKM M JICUCHHS TEeHETHYecKux Oosie3Heir. Menuko-

F€HETHYECKOE€  KOHCYJbTHUPOBAHME.  3HAYCHHE  MEAUIMHCKOW  TE€HETUKH B
PEAOTBPAILICHUH U JICUCHUHN TeHETUUYECKUX 3a00JIeBaHUH YEeIOBEKA.
JdeMoHCcTpanum:

IToptpersl: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €ro IMTOTeHETUYeCKas
OCHOBa», «3aKOH paCIICIUICHUS U €ro I[UTOT€HETUYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «Jlurubpuanoe ckpemmBanue», «lluTomorndeckne OCHOBBI JUTHOPHIHOTO
CKpemuBaHus», «Meno3y, «B3auMoIencTBUe ailIielIbHBIX TE€HOB», «l eHeTuyeckue
KapThl pPAaCTEHUl, >XKMUBOTHBIX W YEJIOBEKa», «l eHeTHka moya», «3aKOHOMEPHOCTH
HACJIEOBaHNUs, CLEIUICHHOTO C MOJIoM», «KapuoTunel yenoBeKa U JKUBOTHBIX», «Buabl
U3MEHUMBOCTHY», «MoaudukalonHas U3MEHYMBOCThY, «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasi K3MEHYUBOCTHY.

O6opynoBanue:  MoJeiaU-anIuIMKauu  «MOHOTHOPUIHOE  CKpEIMBAHUE,
«Hemonnoe  nomuHMpoBanue»,  «JuruOpumaHoe  ckpeuruBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKOII M MHUKporpenapar «Jlpo3odumna» (Hopma, MyTanuu (QopMbl
KPBUIbEB U OKPACKH Tea), repoapuii «I opox oCeBHONY.

JlaGopaTopHble M MPaAKTUYECKHE PAOOTHI:

JlabopatopHast pabGota Ne 5. «M3yueHue pe3ylnbTaTOB MOHOTHOPHIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopras pabora Ne 6. «M3ydenme MoOAM(PUKAITMOHHON H3MEHUYHBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psila U BAPUALIMOHHON KPUBOI.

JlabopatopHast pab6ora No 7. «AHanu3 MyTanmmid y Apo30duiIbl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHHE U aHAU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekniusi opranu3MoB. OCHOBBI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa U Ipoliecc. 3apoxkACHUE CEIEKIUU U JOMECTUKAIUs. Y YeHue
H. 1. BaBuiioBa o0 1ieHTpax MPOUCXOXKACHUS U MHOTO0Opa3usl KyJIbTYpPHBIX pPacTCHUHU.
LeHTpbl IPOUCXOKIAEHUS TIOMAILIHUX KUBOTHBIX. COpT, MOpO/a, IITAMM.

CoBpeMeHHBIE METO/bI CelieKIUMU. MaccoBbli M WHAMBHUIYAJIbHBIA OTOOpHI B
CEJICKIIMM PpACTeHUHW M KUBOTHBIX. OIleHKa 53KcTepbepa. bIM3KOpOICTBEHHOE
cKpeluBanue — HHOpuAUHT. Yuctas nunud. CkpemuBaHue YUCThIX JIuHUM. ['eTeposuc,
unu rubpuaHas cuia. HepoacTBeHHoe ckpemiuBaHue — ayroOpuauHr. OtnanéHHas
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rubpuauzanus U e€ ycnexu. VICKycCTBEHHBIA MyTareHe3 M MOJyYEHHUE IMOJIMILIOUIOB.
JloCTrKEeHUS CEJIEKIMU PACTEHUH, dKUBOTHBIX © MUKPOOPTraHU3MOB.

buortexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHAs WHXXEHEpHUs. Talbl
co3nanus pexkomonHanTHoM JIHK 1 TpaHcreHHbIX oprann3moB. KieTouHas nuHxeHepus.
Knerounsie KynbTypbl. MUKpOKJIOHAIBHOE pa3MHOXKEHHE pacTeHuil. KinoHupoBaHue
BBICOKOITPOJAYKTUBHBIX  CEJIBCKOXO3SIMUCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE U
studeckue npoodaemel. MO — reneTrnuecku MOAUMDUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsl: H. W. BaBuiios, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. HBaHOB.

Tabmuuplt u cxembl: kKapta «lIeHTpBI TPOUCXOKACHUS U MHOT000pa3us
KyJbTYpPHBIX pacTeHuin», «llopoasl AoMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rubpuauzanus», «Paborel akamemuka M. . HBanoBay,
«Ilomummonausi», «OOBeKkThl  OWOTeXHOJOTUM», «KieTouHblE  KyIbTYpHl U
KJIOHUPOBaHue», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6GopynoBaHue: MYJISDKUA TJIOJOB M KOPHEIUIONOB JUKUX (POpPM U KyIbTYPHBIX
COpPTOB pacTeHuid, repbapuit «CenbCKOX03SHCTBEHHBIE PACTCHUSI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

Oxckypeusi «OCHOBHBIE METOJIbI M IOCTUXKEHUS CEJIEKIIMU PACTEHUM U KUBOTHBIX
(Ha CeJEKIMOHHYIO CTaHIMIO, TJIEMEHHYIO0 (hepMy, COPTOUCTIBITATEIIBHBIM y4acTOK, B
TEIUTMYHOE XO31CTBO, TAOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIMOHHASA OMOJIOT M.

[IpeanochIKu BO3HUKHOBEHHUS YBOIIOLMOHHON TEOPUHU. DBOITIOLMOHHAS TEOPUS U
e€ mecto B Oumosoruu. BnusiHue H»BONIOIMOHHONW TEOpUM HA PAa3BUTHE OMOJOTUU U
IPYrUuX HayK.

CeugerenscTtBa  3BodOUMM.  [lameoHTOIOrMYECKHE:  MOCIEHOBATEIBHOCTH
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTMUECKOW JIETOMHMCH, TMEpPeXOAaHbie  (OPMBI.
buoreorpadudeckue: cxoacTBo u paznuure GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHONIOTUYECKHE: CXOJCTBA M  Pa3jIU4us HMOPHUOHOB PA3HBIX BHJIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHUYECKUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHMW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX TMYyTe Yy BeCexX
OpPraHu3MOB.

OpomonmonHas Teopus Y. J{apsuna. [Ipeanockuiku BO3HUKHOBEHUS TApBUHU3MA.
JIBKyIMe CHIIBI 9BOJIONMHM BHUIOB 10 JlapBuHY (M30BITOYHOE DPA3MHOXKEHHE MPU
OTPaHMYCHHOCTH  PECypcoB,  HeompenenéHHas  W3MEHUMBOCTh, Ooprba  3a
CYIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boitoruu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.

Muxkpossomronus. [lonymsnus kak eqTMHUIA BUAA U 3BOJIFOLNH.

JBrxyme cuiibl ((pakTopbl) SBOJIONUU BUAOB B Mpupojae. MyTalMOHHBIHI
mporecc 1 KOMOMHATUBHAS W3MEHYMBOCTH. [lOMyNISAIIMOHHBIE BOJHBI M JIpei() TEHOB.
N3onsiiusa u Murpanus.

EcrectBennsiit  orO0p — HampaBisitomuii  ¢gakrop 3Bomouud.  Dopmbl
€CTEeCTBEHHOr0 0TOOpA.
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[IprcnocOONEHHOCTh  OPraHU3MOB KAk  pe3ynbTar 3Bojouuu. I[lpumepsl
MPUCTIOCOOJIEHUI Y OpraHnu3MoB. ApoMop(03bl U UIHO-aJANTALIHH.

Bun u Bugoo6paszoBanue. Kpurepuu Buga. OcHoBHbIE (POPMBI BUIO0OPA30OBAHUSA:
reorpapuueckoe, 3K0J0rnYeCcKoe.

MakposBomonus.  Dopmbl  3BoMOUMU:  (UIETHYECKass,  JUBEPreHTHas,
KOHBEpreHTHas, napajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHne OT HeCHEUMaIU3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AJanTuBHAs paguanys.

JdeMoHcTpanum:

[Hoptpersr: K. JIunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. Ceepuos.

Tabnuupsl 1 cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiie», «3apoJbllin
MO3BOHOYHBIX >KUBOTHBIX», «Apxeontepukc», «Dopmbl 00pbObI 3a CyIIECTBOBAaHHUE,
«EctecTBeHHbIN 0TOOPY», «MHOrOOOpa3ue COPTOB pacTeHuil», «MHOroobpasue mopo
KUBOTHBIX», «llomymsiuumy», «MyTalMOHHAas H3MEHUYMBOCTBY, «ApomMopdo3bD»,
«Mnuoananramumny, «O0mas aerenepanus», «JBuxyiue cuibl 3Bofonuny, «Kapra-
cxema wmapmpyra nyremectsuss Y. Jlapsuna», «boppba 3a cymiecTBOBaHUEY,
«IIpucrnocoOaeHHOCTh OpraHU3MOB), «["eorpaduyeckoe BUI000pa30BaHUey,
«IKOJIOrHYECKOE BH1000pa30BaHHE.

O6opynoBaHue: KOJMIEKIUS HACEKOMBIX C Pa3IMYHBIMM TUIIAMU OKPACKH, HAOOp
IUIOZIOB U CeMsH, KoJuleKius «[Ipumepsl 3alUTHBIX MPUCTIOCOOIEHUN Y KHUBOTHBIXY,
monenb «OCHOBHBIE HaIpaBieHUS dBOJIOUUK», 00bEMHas Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpadguueckas kapta Mmupa, KoweKius «OopmMbl COXpaHHOCTH UCKOTIAEMBIX
KUBOTHBIX M pAacTeHU», Mozenb anmiukanus «llepekpéct Xpomocom», BIIaKHbIE
npenapatel «Pa3BuTue HacekoMoro», «Pa3BuTHe JATYIIKW», MHUKpOIpenapar
«Apozoduna» (Hopma, myTanmu GOpPMbI KPBIIILEB U OKPACKHU TEA).

JlaGopaTopHble 1 MPaAKTUYECKHE PAOOTHI:

JlabopatopHast pabora Ne 1. «CpaBHeHue BHUAOB MO MOPGHOIOTHIECKOMY
KPUTEPUION.

JlabopatopHast pabora Ne 2. «Onmucanue mpHUCTIOCOOIEHHOCTH OpraHuM3Ma u eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMuie.

JloHay4HblE TPEACTABICHUS O 3apOKICHHM SKU3HU. HaydHble Trunoressl
BO3HUKHOBEHUS KU3HU Ha 3emiie: abuoreHes W maHcrnepMmus. XUMHUYECKask SBOJIIOLIMSL.
AOGHOreHHbIH CUHTE3 OpraHU4YEeCKUX BEILECTB u3 HEOPraHUYECKUX.
OKCHEpUMEHTAIbHOE MOJATBEPKACHUE XHMHYECKOW 3BodoUMU. HavanbHble 3Tamel
ouonornyeckoit sBomtonuu. [wmmoreza PHK-mupa. ®opmupoBanme memMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKJIETKH. IlepBble KIETKM W UX 3BOJIIOLHS.
®opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPIraHU3MOB.

Pa3Butre xu3Hu Ha 3emusie mo 3paMm u nepuojgam. Karapxeil. Apxelickas u
npotepo3oiickas 3psl. [laneo3olickas spa U €€ nepuobl: KeMOPUUCKUNA, OPJIOBUKCKUH,
CUJTyPUNCKUU, IEBOHCKUIH, KAMEHHOYTOJIbHBIN, IEPMCKU.

Me3o030iickas 3pa u €€ Nepruoapl: TPHACOBBIN, FOPCKUI, MEJIOBOM.
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Kalino3oiickas 3pa u €€ nepuopl: NajJeOreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepUCTUKA KIMMAaTa M TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE ATalbl
ABOJIIOIIUU PACTUTENBHOTO U )KMBOTHOTO MHpa. ApoMop(03bl y PACTEHUN U KUBOTHBIX.
IlosiBieHMeE, pacuBeT U BEIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue dBojrouuu. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

OBOJIIOIMS YEJIOBEKA. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mnpencTtaBieHUR O
IIPOUCXOXKIEHNUN 4YesloBeKa. MeToapl u3ydeHus aHTponoreHe3a. CXoacTa U pa3auyus
YEJI0BEKAa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cunbl (pakrtopsl) anTponoreHnesa. HacnencTtBeHHass M3MEHUYMBOCTh U
eCTeCTBEHHBIM 0TOOp. OO1ecTBeHHBbIH 00pa3 >KU3HU, U3TOTOBIEHUE OpPYAHM Tpyja,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU D3BOJIIOLMU YEJIOBEKAa: aBCTPAJIONUTEKH, YenoBek
ymenbii, Yenosek npsaMoxoasamui, YenoBek HeaHAepTalabCKul, UelloBeK pa3yMHBIN.
Haxoaku uckomaembIX OCTaTKOB, BpEeMs CYIIECTBOBaHUs, 00JACTh paclpOCTPaHEHUs,
00BEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUS.

Yenoseyeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOINeouaHas (eBpasuiickas),
HETrpo-aBCTpalionIHas (SPKBaTOpUAIbHAs), MOHIOJIOMAHAs (a3MaTCKO-aMepUKaHCKas).
YepThl NpHUCTIOCOOJIEHHOCTH TMPEACTaBUTENCH YETOBEYECKUX pPAC K  YCIOBHIM
cyliecTBoBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[TopTpetsr: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Mumnnep, I'. FOpu, Y. {apBuH.

Tabmuupt u cxembl: «BosnuknoBenune ConHeuHoil cucrembl», «Pa3Butue
OopraHuyeckoro  mupa»,  «PacturenpHas  KieTka», <« OKHBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMEHHass CHCTEMa OpPraHMYeCcKOro MHpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUSI YETIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTHMUYECKUX HAXOJOK MPEIAKOB COBPEMEHHOTO YEIIOBEKAY,
«/lpeBHenmme moan», «peBHue nroan», «llepBble  COBPEMEHHBIE  JIHOJINY,
«YenoBevyeckue pachbh».

Oo6opynoBanue: myisiku «I[Ipoucxoxnenue dyenoBeka» (OIOCTHI aBCTPAIONMUTEKA,
MUTEKAHTPOIa, HEaHJepTaablla, KPOMAHbOHIIA), CICNKH WU M300paKeHUs] KaMEHHBIX
opynuii  TEepBOOBITHOTO  4YeloBeka  (KaMHHU-YONIIEphl,  pyomia,  ckpebia),
reoxpoHosorudeckass TalOmauma, Koulekius «DopMbl COXpPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX M PACTEHUI».

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

[Ipaktnueckass pabora Ne 1. «/3yueHune HCKOMAeMbIX OCTAaTKOB pPACTEHUU H
KUBOTHBIX B KOJUICKLIUSIX).

OKCKypcusi «DBOJIIOIMS OPraHMYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3ei).

Tema 3. Opranu3Msbl 4 OKpYysKaluas cpeaa.

OKojorus Kak Hayka. 3aJadd W pasJienbl 3KOJOTHH. MeToAbl 3KOJOTMYECKHX
HCCJIEI0BAaHUM. DKOJOTMUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0OuTaHMS OpPraHU3MOB: BOJHAsA, HAa3€MHO-BO3AYLIHAs, ITOYBEHHas,
BHYTPUOpPTraHU3MEHHAsI.
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Okonornuyeckue  Qakropsl.  Knaccudukaumsa  skojgoruyeckux  (HaKkTopoB:
abuotuyeckrue, OMOTUYECKUE U AHTPONOreHHbIE. /[elicTBHE IKONIOrMYecKux (PakTopoB
Ha OpraHU3MBbl.

AbGuotnueckne (QakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucniocoGnennst OpraHu3MOB K JI€UCTBHIO a0MOTHUYECKHX (PakTopoB. buonornueckue
PUTMBEI.

buotnyeckue Qaxropbl. Bunabl OMOTHYECKMX B3aUMOACHCTBUM: KOHKYpPEHLIMS,
XUIHUYECTBO, CcUMOMO3 u ero ¢Qopmel. [lapazutusm, koomepanus, MyTyaju3M,
KOMMEHCANIU3M  (KBapTUPAHCTBO, HaXJE€OHUYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHue OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHHUA OPraHU3MOB B
OPUPOJHBIX COOOIIECTBAX.

DKOJOTUYECKHUE XapaKTEPUCTUKU onysiuui. OCHOBHBIE OKA3aTeIu NOMYJISIUN
YHUCJIEHHOCTh, TJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, MIPUPOCT, MUrpanus. nHamuka
YUCJICHHOCTH TOIYJISIUU U €€ perysius.

JdeMoHCcTpanum:

[Hoptpetsi: A. 'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuer u cxembl: kapta «l[lpupomusie 30HBI 3emum», «Cpenbl OOUTaHUS
opranuaMoBy»,  «®oronepuoguzm»,  «llonmymsauun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JlaboparoprHass pabora Ne 3. «Mopdosorndeckre OCOOCHHOCTH PACTeHHH U3
pa3HBIX MECT OOUTAHUSY.

JIaGopatopHast pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJIeycay.
[Ipaktuueckas pabora No 2. «IloAcu€r MIOTHOCTHM MOMYJSLMNA Pa3HBIX BHUIOB
pacTeHun».
Tema 4. Coob1ecTBa M 3K0JI0rHYeCKHE CHCTEMBI.
CoobmiecTBO opranu3MoB — OwuorieHo3. CTpyKTypsl OHOIICHO3a: BHJIOBas,

IPOCTpaHCTBEHHAs, Tpoduueckas (ruiieBas). Bunbi-qomunanTel. CBs3U B OMOIIEHO3E.

Dkonorudyeckue cucteMbl  (dkocuctembl). [lonarme 00 d3KocucTeMe W
ouoreonieHoze.  DyHKIHUOHAIBHBIE  KOMIIOHEHTHI ~ DKOCHUCTEMBI:  MPOIYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoTr BeHIECTB UM MOTOK SHEPrUU B SKOCHCTEME.
Tpoduueckue (mumeBsie) ypoBHU dKocucTteMbl. [lumeBbie nemu u cetu. OCHOBHBIE
MOKa3aTelin HKOCHUCTEMBI: OmoMacca, TMPOAYKIUA. OKOJIOTHYECKHUE MUPAMUJIBI:
MPOIYKIIMK, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA 9KOCHCTEM: YCTOWYHBOCTH,
caMmoperyisuus, pasButue. Cykueccus.

[Ipuponnble PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. JKOCHCTEMA XBOMHOTO WIIH
IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPONIOT€HHbIE HKOCHUCTEMBI. ATpO3KOCUCTEMBI. Yp603K0CUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycToM4yMBOCTH d3KocucTeM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3HOOOpa3us Ha 3emiie.
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VYuenue B. U. Bepnaackoro o Ouocdepe. I'panHuiibl, coctaB U CTPYKTypa
ouocdeprl. KuBoe BemectBo u ero ¢GyHkiuu. OcobeHHOCTH Ouocepbl Kak
rio0anpHOM SKOCcUCTeMBI. [[uHaMudeckoe paBHOBecHe U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKHME ULUKIbI 3JE€MEHTOB (yriepona,
azota). 30HaNbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouocdepe 3emyin. AHTPONOTCHHBIE HU3MEHEHHS B Ouocdepe.
['moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHHE TPUPOABI U YesoBeuecTBa. CoxpaHeHre OMOopa3HOOOpa3us Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBA PALMOHAIBLHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U uX UCToib30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOIBL.

JdeMoHCcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuusl u cxembl: «lIumesble nenu», «buoLEHO3: cocTaB W CTPYKTypay,
«IIpuponubie cooOmectBay, «llenn nuTanus», «OKojloruyeckas MNUPAMUAY,
«buocdepa m uenoBek», «IKocHCTEMa UIMPOKOIUCTBEHHOIO Jieca», «IKocHCTeMa
XBOMHOTO jeca», «buouenos Bogoéma», «ArpoueHosy», «lIpumepHble aHTPONIOTeHHbBIE
BO3JICHCTBUS Ha TMPUPOAY», «BakHEHIIME WCTOYHMKHU 3arps3HCHUS BO3AyXa U
TpYHTOBBIX BOm», «llouBa — BakHeilmas coctapisiomas Ouocdepbr», «DakTopbl
nerpaganuu nousy, «IlapHukoBbIl 3P dekT», «PaKTOPbl paIUOaAKTUBHOIO 3arpsi3HEHHUS
ouocdepr», «O0mas cTpykrypa ouocdepni», «Pacnpocrpanenue Ku3Hu B 6uocheper,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepona B 6uochepe», «Kpyroopot
a30Ta B IPUPOJIEN.

O6opynoBanue: Mojenb-aniuikKanus «Tunuynaeie  OMOLIEHO3BI», TepOapwHii
«PactutenbHbie cooOmiecTBay, KoJuleKuuu «buoneno3», «BpemuTenn BaxxHEHIINX
CEJIbCKOXO3IMCTBEHHBIX KYJIBTYp», repObapuu W KOJUIEKIIMM PACTEHHA U >KUBOTHBIX,
NpUHAJIEKAIINE K Pa3HbIM 3KOJOTWYECKUM Tpynmnam ojaHoro Buaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHIeMbIX BUJIOB PACTEHUH U )KUBOTHBIX.

3IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOTPAMMBI 11O
BUOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

Cornacao @I'OC COOQO, ycraHaBiuBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OoOydJaromMMHUCS  TPOrpaMM  CPEeIHEero  oOmero oOpa3oBaHMs:  JIMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

3.JJIMYHOCTHBIE PE3YJIbTATbBI

B crpykType JNMYHOCTHBIX peE3yJbTaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI CJIEAYIONIME COCTABJISAIONIME: OCO3HaHHWE OOYYaIOIIMMHCA POCCUNCKON
rpakJaHCKON MJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTU U
CaMOOTIPEICIICHHUIO, HAJTUYNE MOTHBAIIMM K OOYYCHUIO OHMOJIOTHH, IICJICHAPABICHHOES
pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH W
HCTOPUYECKUX TPAAUIMK  Pa3BUTHS OHOJOTMYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYAIOMMXCS PYKOBOACTBOBATHCS B CBOCU JEATEIBHOCTH IEHHOCTHO-
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CMBICJIOBBIMM YCTaHOBKAMH, MPUCYIIUMU CHUCTEME OHOJOTHMUECKOTO 00pa3oBaHuUs,
HaJU4Yue HKOJOTUYECKOTO MPABOCO3HAHUS, CIHOCOOHOCTH CTaBUTh IETU U CTPOUTH
YKW3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yNbTATBl OCBOCHHUS TIpeamera «bHOJIOTUs» JOCTUTAIOTCS B
€UHCTBE Y4YeOHOM M  BOCIHUTATEIBHOM  JIESITEIBHOCTM B  COOTBETCTBUM  C
TPAAULIMOHHBIMUA POCCUHUCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMH U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, TPUHITHIMHU B OOIIECTBE IMpaBWJIaMH U HOpPMaMu
MOBEJICHUSI W  CIOCOOCTBYIOT TMpolleccaM CaMOMO3HAHHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW MO3ULMM JTUYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K
3aKOHY M MPABOMOPSAJKY, YEIOBEKY TpyJda M CTaplieMy IOKOJICHUIO, B3aUMHOTO
YBaXXEHUSI, OEpPEKHOTO OTHOIICHHS K KYJbTYpHOMY HACICIUIO U TPaIULUSIM
MHOTOHAIlMOHANBHOTO Hapona Poccuiickon Denepanuu, MPUPOIEC U OKPYKAIOUIEH
cpene.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHUSI Yy4eOHOro mnpeaMera «buomorus» mOIKHBI
OTpaxaTb TOTOBHOCTh U  CIIOCOOHOCTh  OOYYarIIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TO3WIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHMEHTALINH, MO3UTHUBHBIX BHYTPEHHUX yOEXKICHH, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUICKOr0 OOIIEeCTBa, PACIIMPEHUE KU3ZHECHHOTO OIbITa
U ONbITa JEATCJIBHOCTA B TPOIECCE pealu3alldd OCHOBHBIX  HallpaBJICHUM
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON MO3UIMK OOYYarOMIerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH, yBa)K€HHUE 3aKOHA U
IPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW IEATEIBHOCTU MPH CO3MaHUM Y4EeOHBIX
MIPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATEIbHBIX 33]1a4, BBHITTOJIHEHUH OMOJIOTHYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTh OTPEENSITh COOCTBEHHYIO MO3UIIMIO MO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€,

YMEHHE YYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOACH C Pa3HBIMH YOCKICHUSIMHU, KYJIbTYPHBIMH IICHHOCTSAMH U
COLMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUUYECTBY B MPOLIECCE COBMECTHOI'O BBHIMIOTHEHUSI yUYEOHBIX,
[MO3HABATENBHBIX U UCCIIEIOBATEIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIIMIOHEHTOB TP 0OCYKJEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHMCKON TIpa)KTaHCKOW WISHTUYHOCTH, NaTPHOTH3MA,
YBAXXEHHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoaumHON, ropaoctu 3a
CBOM Kpa#, CBOW PoauHy, CBOM S3BIK W KYyJbTYPYy, MPOLIJIOE M HACTOSAIIEE
MHOTOHAaIlMOHAIBHOTr0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOUIEHHE K MPUPOJHOMY HACIEAUIO W TaMSITHUKAM MPHUPOIBI,
OOCTHKEHUSIM Poccnun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;
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CIIOCOOHOCTH OLICHMBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U PAa3BUTHUE
OMoJIOruy, MOHUMAaHUsl 3HAYCHUS] OMOJIOTMM B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
YeJI0BEKa U COBPEMEHHOTO 00IIECTBA;

unerHas yOexkJAEHHOCTh, TOTOBHOCTh K CHyXKeHHI0O U 3amure (OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, ITUUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPUHSATHS IIEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBHU C TPATULIUSIMU
HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUYas OSCTETHKY ObITa, HAY4YHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHHH;

MOHUMAHUE SMOIIMOHAJIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHWIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJIATH KA4€CTBA TBOPUYECKON JTUIHOCTH;

5) ¢usudyeckoro BocnUTAHUS, (POPMHUPOBAHUA KYJILTYPbl 310POBbSI U
3MOLHOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAaHWE W pealn3alusi 3J0pOoBOro M 0e30macHoro odpasza KU3HH (370POBOE
NUTaHUe, COOJII0JIEHNE THUTHMEHWYECKHX MPaBWJI U HOPM, COaJaHCUPOBAHHBIN PEKUM
3aHATHH U OTIbIXa, peryisipHas Gu3ndeckas akTUBHOCTH), O€peKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (DHU3UYECKOMY U TCUXUYECKOMY
310POBBIO;

NOHUMAaHHUE IIEHHOCTH MPABUI WHIAUBUIYAIBHOTO U KOJUJICKTUBHOTO 0€301acHOTO
NOBEJEHHUS B CUTyalUsAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHHME TIOCJIEICTBUM W HENPHUATHS BpEIHBIX NpPUBBIYEK (yMOTpebieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AaKTHBHOM JI€SITEJIbHOCTH TEXHOJOTHMYECKOW U COLHAIBHOMN
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITEIILHO
BBITIOJIHAThH TAKYyIO JEATEIbHOCTD;

WHTEpPEC K pasnuyHbiM chepaM TpodecCHOHANBHONW JCSTEIBHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BHIOOP Oymymier mpodeccuu U peann30BbIBaATH COOCTBECHHBIC
KU3HEHHBIE TUIaHbI;

TOTOBHOCTBH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKCHUU
BCEH JKU3HHU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS :

AKOJIOTUYECKH 1e7eCO00pa3HOe OTHOIICHUE K MPUPOJIEe KaK UCTOUHHMKY >KM3HU Ha
3emJie, OCHOBE €€ CylIECTBOBAHMS;
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MOBBIIIEHUE  YPOBHS  SKOJOTMYECKOM  KYJBTYpbl: NPUOOPETEHUE  ONBITA
IUIAHUPOBAHUS MOCTYNKOB M OLEHKH HUX BO3MOKHBIX MOCIEACTBUN JJIsl OKpYy Karolen
Cpenbl;

OCO3HAHHME TJ00aJBbHOrO XapaKTepa »SKOJOTMYECKUX NpodiieM M NyTed HX
pelIeHHUS;

CIIOCOOHOCTh UCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUU OUOJIOTHM 3HAHUS U
YMEHHUS IPU pElIeHUH MpoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOI0NOJIb30BAHUEM
(cobnrogenne mpaBWil TOBEACHHS B MPUPOJE, HANPABICHHBIX HAa COXpPAaHEHHE
paBHOBECHS B 9KOCUCTEMAX, OXPaHy BUJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE NECUCTBUM, NPUHOCALIUX BPEL OKPYKAIOLIEH MNPUPOIHOU
cpele, yYMEHUE TMPOTHO3UPOBATH HEONATONPHUATHBIE HKOJOTHYECKUE MOCIEICTBUS
OpeINpUHUMAEMbIX JEHCTBUN U MPEeA0TBpallaTh UX;

HaJIM4YME Pa3BUTOrO 3KOJIOTMUECKOTO MBIIUICHUS, HKOJIOTMYECKON KYyJIbTYpHI,
OMbITa JAESTENIBHOCTU HKOJIOTMYECKON HANpaBIIEHHOCTH, YMEHHs PYKOBOJICTBOBAThHCA
UMHU B TO3HABaTEJIbHOW, KOMMYHMKATUBHOM MU COLIMANILHOM MPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B MPAKTUYECKOM IEATETbHOCTH SKOJIOTUYECKON HANIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM W OOIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JHAJIOTE€ KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIIbCKOM KYJIBTYpbl KakK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe chenupuKd OUOJIOTUM KaK HayKd, OCO3HaHus e€ poiau B
GbopMHUpPOBAaHUU  PAIIMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM IEIOCTHOTO
npe/cTaBieHuss 00 OKpYXKarolleM MHUpPE Kak O €JIMHCTBE MPUPOJIbI, YeJOBeKa U
oOIecTBa, B TIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuU MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMHM [JII COBPEMEHHON IMBUIIM3AIINH:
oOecrieueHusT HOBOTO YPOBHS pPa3BUTHUS MEIUIIMHBI, CO3JaHHE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX peIlaTh PEeCypCHBIE MPOOJIEMbl Pa3BUTHUS YEIOBEUCCTRBA,
MOMCKAa TyTeH BBIXOJAa M3 TJOOAIBHBIX JKOJIOTHYCCKHX NPOOJIeM M OOecreueHHUs
[Iepexoa K YCTOWYMBOMY PA3BUTHIO, PAallMOHAIBHOMY HCIIOIB30BAHUIO MPHUPOIHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUHU OMOJOTUYECKUX 3HAHWN B LIEJSAX MOBBIIICHUS
oOmel KyJIbTyphl, €CTECTBEHHO-HAy4YHOW TpPAaMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIMOHAJIBHOM TI'paMOTHOCTH OOy4aroumxcs, QopMUpyeMOH TpuU H3y4YEeHUU
OMoJIOrNH;

[IOHUMAaHUE CYIIHOCTH METOAOB IIO3HAHUSA, MCIOJIb3YEMBIX B ECTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHHS JJIS aHAINW3a U OOBSICHEHUS
ABJICHUHA OKPYKAIOLIEro MUpPAa U IMPOUCXOISIIMX B HEM HM3MEHEHMI, YMEHHE JAesaTh
00OCHOBaHHBIE 3aKJIIOUEHUS HA OCHOBE HAYYHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C
LEIbI0 OJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITEIBHO ~ HCIIOJB30BAaTh OWOJIOTMYECKUE 3HAHMUS IS
pelieHus Ipo0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;
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OCO3HAHUE ILEHHOCTU HAy4YHON JESATEJIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTbH K HEMPEPHIBHOMY 00pPa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TOJyYE€HUIO HOBBIX 3HAHUU MO OMOJIOTMU B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSAMM.

3.2METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus»
BKJIIOYAIOT:  3HA4YMMbIe Uil  (DOpPMUpPOBAHUS  MHUPOBO33PECHUS  OOyUYaAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYyYHbIE TOHITHS, OTPAKAIOIIUE
IETIOCTHOCTh ~HAy4YHOM KapTWUHBI MuUpa U crnenuduky METOJOB IMO3HAHUA,
UCIIOJIb3YEMBIX B ECTECTBEHHBIX HaykaxX (BEIIECTBO, HJHEPrus, SBJICHHUE, MPOIIECC,
CHUCTEeMa, Hay4dHbId (aKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UccJe/0OBaHre, HaOJII0JeHUEe, U3MEpPEHUEe, SKCIEPUMEHT U JPYTuX), YHUBEPCAJIbHbBIC
yuyeOHble  JIeUCTBUsA  (MO3HABaTElIbHbIE, = KOMMYHUKATHUBHBIC,  PETYJSITUBHBIC),
obecnieunBaromue (GpopMupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH U COIMAIBHOMN
KOMITETCHITUN OOYyYaroIIUXCs, CIIOCOOHOCTh O0YYarOIUXCS HMCIOJIB30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHWUS W YHHUBEpCAJIbHBIC ydeOHBIC
JNEUCTBUS B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeranpeaMeTHble  Pe3yibTaThl  OCBOCHHS IIPOrpaMMBbl  CPEJAHEro  oOIIero
00pa3oBaHus IOJHKHBI OTPaXkKaTh:

OBianeHne yHMBepPCAJIbHBIMH Yy4eOHBIMH MO3HABATEIbHBIMHY 1eHiCTBUAMMU:

1) 6a30Bble JJOrHYeCKHe JIeiCTBHS:

CaMOCTOATENIHHO (OPMYJIHPOBATh U aKTYaJM3UPOBAThH MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCITIOJIB30BATh MPYU OCBOEHUU 3HAHMI MPUEMBI JOTUYECKOTO MBILIIEHUS (aHAIU3a,
CHUHTE3a, CpaBHEHHUA, KiIacCUpUKalMUHM, OOO0OIIEHHS), PACKpPhIBaTh  CMBICI
OMOJOTUYECKUX MOHATUHN (BBIIETATh UX XapaKTepHbIE MMPU3HAKHU, YCTAHABINBATH CBS3HU
C APYTUMU MOHSATUSMMU );

ONpENENATh LENU JESITENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BaTh OHWOJIOTHYECKHE TOHATHSA ISl OOBsICHEHHS (PAKTOB W SBICHHM
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, NEAYKTHUBHBIE, [0 AHAJIOTHH),
BBISIBIIITh 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B pPAacCMATPUBAEMBIX SIBJICHUSX,
(GbopMyIHpPOBATH BHIBOJBI U 3aAKITIOYCHHUS;

MIPUMEHSTh CXEMHO-MOJEJbHBIE CPEACTBA [JIsl MPEJICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYECKNX OOBEKTAX, a TAK)KE MPOTUBOPECUUI
Pa3HOTO POJIa, BHISBJICHHBIX B PA3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTpiBaTh IUJIaH pEHICHUS MPOOJIeMBl C Y4ETOM aHaIM3a HMMEIOITUXCS
MaTepuabHbIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBHUE PE3YyJbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUI €SI TEIbHOCTH;

KOOPJAUHUPOBATh U BBINOJHATH Pa0OTy B YCIOBUSIX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
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pa3BUBATh KPEATHBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX MPOOJIEM.
2) 6a30BbIe HCCJIEN0BATEIbCKHE IEHCTBHSA:

BIIQJICTh HABBIKAMU Y4YEOHO-UCCIEAOBATEIBCKOW M MPOEKTHOW ESITEIbHOCTH,
HaBbIKAMU pa3pelieHus: mpoosieM, ClIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY
MOUCKY METOJIOB pEUICHUS MPAKTUYECKUX 3aJlad, MPUMEHEHHUIO Pa3IUYHbIX METOJ0B
MTO3HAHMS;

WCIIOJIb30BaTh PA3JIMUHbIC BUJBI JIEITEIIBHOCTU MO IMOJIYyYEHHIO HOBOTO 3HAHMS,
€ro MHTepIpeTaluy, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUYEOHBIX CUTYaAIUSIX, B TOM
YHUCJIe IPU CO3aHUN YUEOHBIX U COI[UATBHBIX MPOEKTOB;

dbopMupoBaTh HAYYHBIM THUI MBIIUJICHUS, BJIAJIETh HAYYHONW TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSITUSAMHU U METOJaMU;

CTaBUTh U (QopMyJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

BBISIBJIATH TPUYMHHO-CJICICTBEHHBIE CBSI3U M aKTYaJIU3UPOBATh 33/1auy, BbIJABUTATh
TUNIOTE3Y €€ pelieHus, HaXOIUTh apTyMEHTHI JJIsl TOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJIM3MPOBATh TOJIYYEHHBIE B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHYECKU
OIICHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBI TOMCK TMepeHoca CPEelICTB U CIoco00B
JENCTBUS B IPO(PECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATENIBHYI0O M TMPAKTUYECKYIO0 00yacTu
KU3ZHEIECATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJAEH, MpearaTb OPUTHMHAIbHBIE MOAXOABl M PEIIEHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOU[ME aTbTEePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ unpopMmaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHMOpMAIUU (TEKCTe Yy4eOHOTO
nocoOusi,  HAyYHO-TIONMYJISIPHOW  JUTEparype,  OWOJOTMYECKHX  CIOBapsiX H
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX ©0a3ax JaHHBIX, B UHTepHeTe), aHaTu3upOBaThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB M (POPM MpENCTaBICHUS, KPUTHUYECKH OLICHUBATH €€
JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITH PA3TUYHBIE METO/IbI IIPU TTOUCKE U 0TOOPE
Oouonornyeckoit HHGOpMAaIINK, HEOOXOAMMOM JIJIsl BHITIOMHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AKTHUBHOI'O HCIOJb30BAHUS PA3IUYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBIOMPATh ONTUMANIbHYIO0 (POpMY MpeCTaBICHUS OMOIOTUYECKON
uHdopmaru (cxeMbl, rpaduKh, TUarpaMMbl, TAOIUIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEJCTBA MPHU paboTe ¢ OMOIOrUYECKOM
uHbopMaIeil: TPUMEHITh XUMHYECKHe, (PU3NYECKHEe W MaTeMaTUYeCKUe 3HAKU U
CHUMBOJIBI, bopmyibl, ab0peBuatypy, HOMEHKJIaTypy, WCIIOJIb30BATh 151
peoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATISHOCTH;
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BJIAJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl MH(POpMaIuu, WHOOPMAITMOHHON
0e30MMacHOCTH JTUYHOCTH.

3.3.0Bi1aieHNEe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JIe/iCTBUSIMU:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHKAIIUA BO BCEX cepax >KW3HU, aKTUBHO Y4aCTBOBATh B
JUAJIOTe WIIM JTUCKYCCUU TI0 CYIIECTBY 00CYKIaeMou TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)KICHHS OTHOCHUTEILHO BBIIOJHCHHS IpejjiaraeMoil  3aaaud,
YUUTHIBATh MHTEPECHI U COTVIACOBAHHOCTH TO3MIIMH JPYTMX YYAaCTHUKOB JHAIIOTA WM
JTUCKYCCHH);

pacmo3HaBaTh HEBepOalbHBIC CpEACTBAa OOIICHUS, TIOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3ZHMKHOBCHUS KOH(JIMKTHBIX CHUTYyaIlMil, YMETh
CMATYATh KOH(JIMKTBI ¥ BECTH MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMM CIOCOOAMHU OOIICHUS H B3aWUMOJCHCTBHUS, IOHUMATh
HaAMEPCHUS APYTHUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIICHWE K COOCCETHUKY U B
KOppeKTHOU (hopMe GOpMYITHPOBATH CBOM BO3PAKCHHS;

pa3BEPHYTO W JIOTMYHO W3jaraTb CBOK TOYKY 3pPEHHS C HCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeECTHAS AT ILHOCTh:

NOHMMAaTh M WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHJHOW W WHJIWBHIyaJIbHOU
paboThl MpU pelIeHUd OUOJOTUYECKOM MPOoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHHMsI TPYITIOBBIX ()OPM B3aMMOACHCTBHS TIPH PEIICHUH YU4eOHOM 3a/1aun;

BBLIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHUH ¢ YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTURA,;

IPUHUMATH IEJTM COBMECTHOM JIEITEIIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
NeUCTBHS MO €€ JOCTHUIKEHUIO: COCTABJIATH IUIAH JCHCTBUM, pacmpeacisiTh POH C
y4€éTOM MHEHUN YIaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHON PaOOTHI;

OIICHUBATh KAaueCTBO CBOEr0 BKJIAJIa M KaXKJIOr0 yYaCTHHKAa KOMaHJIbI B OOIIWMN
PE3YIBTAT 10 pa3padOTaHHBIM KPUTEPHUSIM;

npejiaraTb  HOBBIC IPOEKTHI, OIICHWBATh MACH C TO3UIMH  HOBH3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TIO3UTUBHOE CTPATETUYECKOE TOBEACHUE B PA3IUYHBIX CUTYAIIHSIX,
MPOSIBISATH TBOPUYECTBO U BOOOPaKEHUE, OBITh HHUITUATUBHBIM.

OBJ1ajieHHe YHHBEPCAJIbHBIMH PeryJATHBHBIMH JIeHCTBUSIMU:

1) camoopraHu3amnus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJIS BBISBICHHUS MPOOJIEM M MX PEIICHUS B
KU3HCHHBIX U YICOHBIX CUTYAIIHSIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYCCKUX 3HAHUH II€JICBBIC M CMBICIIOBBIC YCTAHOBKH B
CBOMX JEHCTBHAX W IMOCTYIKAaX IO OTHOIICHUIO K JKHBOM MPUPOJIC, CBOEMY 3JI0POBBIO U
3I0POBBIO OKPYIKAFOIIIHX;

CaMOCTOSITEJILHO  OCYIIECTBJISATH TO03HABATEIBHYIO JICSATCIBHOCTH, BBISBIATH
mpoOJemMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a7a4ll B 00pa3oBaTEIbHOU
NEATCITbHOCTH 1 KU3HECHHBIX CUTYaITUsX;

CaMOCTOSITEILHO COCTABJIATH IUTAH PEIICHHS TPOOJIEMBI ¢ YYETOM HMEIOIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;
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JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacMpATh paMKH Y4eOHOTO ITPeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW IPYIUIMU B Pa3HBIX
00JacTAX 3HAHMM, MOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIM M KYJbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTb OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJa/IeTh HABBIKAMM IO3HABATEJbHOM pe(dieKCMM KaK OCO3HAHMSI COBEpIIaeMBbIX
JNENUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3yJbTATOB U OCHOBAHWH, HCIIOJIb30BaTh
npuémbl pedIeKCru ISl OLEHKH CUTYalluu, BEIOOpa BEPHOIO PEIICHHUS;

YMETh OLEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHHUS MO0 UX CHUKEHHUIO;

OPpUHUMATh MOTHBBI W apryMEHTbl JPYIrMX IIpU aHAJIN3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

OPpUHUMATh MOTHBBI W apryMEHTbl JPYIrMX IIpU aHAJIN3E€ PE3YJIbTAaTOB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU APYTOrO YEIOBEKA.

3.4NMPEAMETHBIE PE3YJIbTATHBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uonoruu Ha 06a30BOM
ypOBHE BKJIIOYAIOT crnenuduyueckre aisi ydeOHoro mnpeamera «buonorusy HaydHble
3HaHMS, YMEHHS W CIHOCOOBl JEWCTBHM TI0 OCBOCHMIO, HWHTEPHpPETAUA U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JACSATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWW B Pa3IUYHBIX Y4YEOHBIX CHUTYyallMsX, a TaKXKe B PEaTbHBIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Owojorueid. B mporpamMmme mpeaMeTHbIE
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS yueOHOTO MpeameTa «buonorusy» ¢ 10 knacce
JOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecTe M pOJU OHOJOTMM B CHUCTEME HAYYHOI'O
3HAaHUSl €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOIl
KapTHUHBl MHpa M Hay4YHOTO MHMPOBO33PEHMs, O BKJIAJE POCCHUMCKHX M 3apyOe’KHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMONOrHM, (DYHKIMOHATBHOW TI'PaMOTHOCTH YEJIOBEKa
JUISL PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COAEpNKaHUE OMONIOrMYEeCKUX TEPMHUHOB U MOHSATHH: )KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMEeH BELIECTB U MPEBpaIlEHHE YHEPTHH), TOMEOCTa3
(camoperynsuusi), ypoOBHEBas OpPraHU3AlMs JKUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE
(penpolyKuusi), HaCIEACTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHUE;

YyMEHUE H3j1aratb  OHOJIOTMYECKHE TEOpHHM  (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAas, [ICHTpaJIbHAsl JOTMa MOJIEKYJISIpHOU Ouonoruu), 3akousl (I'. Mennens, T.
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Moprana, H. 1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTooOpasusi M MPOUCXOKIACHUS
KyJnbTypHbIX pacteHuid H. . BaBuioBa), onpenensiTe TpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOAAaMU HAay4YHOIO MO3HAHUS B OHMOJIOTMM: HAOJIOIECHHE U
OMHMCaHUE KUBBIX CHCTEM, MPOLECCOB U SBJICHUMN, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXJy HCCIENyEeMbIMU BEIUYMHAMH, OOBSCHCHUE TOJYyUYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAaYYHBIX TMOHSATHM, TEOPUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI Ha
OCHOBAHUU TMOJYUYCHHBIX PE3YIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT H
AYKapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEUIECTB M MPEBpAILEHUS YHEPTrUU B KIEeTKe, (POTOCHHTE3a, MIACTUYECKOTO U
HHEPreTUYecKoro oOMeHa, XEMOCHUHTEe3a, MHUTO03a, Meilo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, MHIUBUIYALHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

yMEHUE TMPUMEHSTH TOJYYCHHBbIE 3HAHUS MJI1 OOBACHEHHUS OHOJIOTUYECKHUX
IIPOIIECCOB U SIBICHUM, JJISI IPUHSATHSI IPAKTUYECKUX PEIICHUM B TTOBCETHEBHOM KU3HU
C LeNpl0 obecrieueHHus OE30MaCHOCTH CBOETO 3J0POBBS M 3/J0POBBSI OKPYKAOUIUX
J0JIeH, COOII0IEHHUSI HOPM TPaMOTHOTO MOBEJICHUS B OKpYXKarollell MpupoHoil cpeje,
MOHUMAaHUE HEOOXOJMMOCTH HCIIOJIb30BaHUS JOCTHUKEHUNW COBPEMEHHOUN OHWOJIOTHH U
OMOTEXHOJOTUM JIJIs1 PALIMOHATIBHOTO MPUPOA0IIOIb30BAHUS;

yMEHHE pelllaTh AJIEMEHTApHbIE F€HEeTUYEeCKHEe 3aJa4ll Ha MOHO- U JUTHOPHUIIHOE
CKpEIIMBaHUE, CLEMJIEHHOE HaclIeIOBaHUE, COCTABJISITH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs I MpeICKa3aHus HACJIeI0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH JJA00OPATOPHBIE M MIPAKTUYECKUE PpabOThI, COOIII0IaTh MpaBUiia
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKHM  OIEHMBAaTh W  HHTEPHPETUpPOBATH  UH(MOPMAIIUIO
OMOJIOTUYECKOTO COJEPIKaHMS, BKIIOYAIOINIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
UCTOYHUKOB (CpeZcTBA MaccoBOM WH(GOpMAIMU, HAYYHO-TIOMYJISIPHBIE MAaTepHUabl),
ATUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEJOBaHMI B  OHOJIOTMH, MEAMIIMHE,
OHMOTEXHOJIOTHH,

yMEHHE CO3/7aBaTh COOCTBEHHBIE NMHCHMEHHBIC M YCTHBIE COOOIIECHHS, 0000Mmast
OMONOTHYECKYI0 MH(DOPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIBh30BAThH
MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHble pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorusa» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHWK O MECTE€ U POJM OHUOJOTHM B CHUCTEME HAyYHOTO
3HAHMSI €CTECTBCHHBIX HAyK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAyYHOMH
KapTUHBl MHUpPAa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAMOTHOCTH YEJIOBEKa
JUTSL PEeIICHUs dKU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEPKaHHE OMOIOTHYECKUX TEPMHHOB WM TIOHSTHHA: BUI,
MONyJISilUsl, TEeHO(MOHI, HSBOJIONUS, JBIXKYIIME CWiIbl ((pakTopbl) HBOIIOLNH,
MPUCIIOCOOJICHHOCTh ~ OPraHW3MOB, BHJA000pa30BaHHME, JKOJIOTHYECKUE (DAKTOPBHI,
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AKOCUCTEMA, MPOMYIICHTHI, KOHCYMEHTBI, PEAYIECHTHI, MU MMHUTAHUS, DKOJIOTHYCCKAs
nupamMujia, OuoreoreHos, ouocdepa;

YMEHHE H3JlaraTh OMOJIOTHYECKHE TeopuH (dBomronuoHHas Teopus Y. JlapsuHa,
CHUHTETHYECKas TEOpHUsS DSBOJIOIHMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoacta K. M. bapa, yepenoBaHus IIaBHbIX HANPABICHUW U myTeu 3Bosronnu A. H.
CemeprioBa, yuyenuss o Ouochepe B. WM. Bepnaackoro), ompenensitb TpaHHUIbl HX
MPUMEHUMOCTH K JKHUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJAMH HAyYHOTO IO3HAHUS B OHOJOrMU: HAOIIOJEHUE U
ONMCAaHHWE KHUBBIX CHUCTEM, IIPOIIECCOB W SBJICHUH, OpraHu3amus. W TPOBEICHHE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBIMIKCHHUE THUIIOTE3bl, BBISBICHHEC 3aBHCHMOCTH
MEXIY HCCICIyeMbIMA BEJIMYMHAMH, OOBSICHCHHE TIOJYYCHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPH W 3aKOHOB, YMCHHE JieJaTh BBIBOJbLI Ha
OCHOBaHHH TOJTYYCHHBIX PE3YJITATOB;

YMCHHE BBIJICIATH CYIIECTBCHHBIC MPU3HAKHA CTPOCHHUS OMOJIOTHYECKUX O0BEKTOB:
BUJIOB, TIOMYJISINANA, TPOAYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OHOTCOIICHO30B U
HKOCHCTEM, OCOOCHHOCTH TPOIIECCOB: HACJIEICTBEHHOW W3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BUJI000pa30BaHUs, MPUCTIOCOOJICHHOCTH OpraHU3MOB, JeUCTBUS
DKOJIOTUYECKUX (PAKTOPOB Ha OpPraHW3MBI, MEPEHOCA BEIIECTB M TOTOKA JSHEPTUU B
DKOCHCTEMax, AaHTPOIOTEHHBIX W3MEHEHHWA B OJKOCHCTEMaxX CBOEH MECTHOCTH,
KPYrOBOPOTa BEIMIECTB U OMOTCOXMMHUYECKUX IIUKIIOB B Orocdepe;

yMEHHE TNPUMEHITh TOJYUYCHHbIE 3HAHUS JUIsi OOBSCHEHHS OHOJOTHYECKUX
IPOIIECCOB U SIBJICHUH, I IPUHITHUS MPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM KU3HU
C 1Lenpl0 obecrieueHHus OE€30MaCHOCTH CBOETO 3J0POBBS M 3J0POBBS OKPYXKAIOUIUX
JoJIeH, COOII0IEHHSI HOPM TPaMOTHOTO MOBEJICHUS B OKpPYXKalollel MpupoIHoil cpeje,
NOHUMaHHE HEOOXOIMMOCTH MCIOJIb30BAHUS IOCTHXKEHUI COBPEMEHHON OMOJIOTHH J1JIs
PaIMOHAILHOTO MTPUPOOTIOIB30BAHNUS;

YMEHHE peIlaTh D3JIEMEHTApHbIE OWOJIOTHYECKHE 3a/layd, COCTABJISTH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

yYMEHHE BBITIOJIHATH JJA0OpaTOPHBIE U MPAKTUYECKUE PAaOOThI, COOJII0IaTh ITpaBUiia
pu paboTe ¢ ydeOHBIM U JJTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKHM  OIICHMBATb U  HMHTEPIPETHPOBATH  HMHPOPMALIUIO
OMOJIOTUYECKOTO COJEPIKaHMS, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS M3 Pa3IAYHBIX
HMCTOYHUKOB (CpeacTBa MaccoBOM HWH(OpMaIMU, HAYyYHO-TIOMYJSPHBIE MaTepUaIbI),
paccMaTpuBaTh II00ATBHBIC YKOJIOTHUUECKHE MPOOIEMbI COBPEMEHHOCTH, (JOPMUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO37]aBaThb COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Iast
OMoNOoTNYecCKy0 MH(OPMAITUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOIH30BAThH
MOHSATUUHBINA annapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KomnnuectBo yacos

No | HaumeHnoBanue pa3eioB Bee Kontp [TpakxTn DnexTpoHHbIe (ITU(GPOBHIL)
m/ | ¥ TeM MpOorpaMMbI OJIbHBIE | YECKHE 00pa3zoBaTesbHbIE PECYPCHI
| ro paboTel | paboTHI
bu6anorexa [JOK
. brosoras kax Hayka. 2 0-5 https://m.edsoo.ru/7f41c292
9 JKuBBIE CUCTEMBI U UX 1 bu6anorexa [IOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMUUYECKUM COCTaB U 3 1 bu6anorexa [JOK
CTPOCHHE KICTKH https://m.edsoo.ru/7f41c292
4 KuzHenesaTenbHOCTh 6 bu6anorexa [JOK
KJICTKH https://m.edsoo.ru/7f41c292
S| mmmvammos 5 y | Bubmorera LIOK
AMBILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTAaHU3MOB
; | Brrmememocrn | s | Do 0K
' https://m.edsoo.ru/7f41c292
OpPraHU3MOB
7 oce:;;;;lhfw OCHOBBI 3 bubmorexa [TOK
p ' https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTHH
8 PesepBHOC Bpems 1 bubmmorexa HOK
P p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KonmuecTBo 9acoB
0 Kontp
Jrf/_ E;ﬁfﬁggf??; onbubl | Ipaktuy | DJICKTPOHHBIC (g poBsIe)
I | [porpammbl Bcero e ecKue o0pa3oBaTeNbHBIE PECYPCHI
pabot | paboThI
bl
1 DBOJIOIMOHHAS 9 1 bubmuorexa [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHHE U
2 pa3BUTHUE KU3HU 9 0.5 BH6H_HOTeKa HOK
Ha 3eMie https://m.edsoo.ru/7f41cc74
OpraHu3mel 1
3 ofpymammaﬂ 5 1 bu6anorexa [JOK
cpena https://m.edsoo.ru/7f41cc74
Coob1iecTBa u c o oK
4 SKOJIOTUYECKUE 9 noJoTeKa 0
CHUCTEMBI https://m.edsoo.ru/7f41cc74
bubamnorexa [{OK
5 P 2
SIPRIOR BPE https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5
ITPOT'PAMME
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