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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke MporpaMMbl MO OHOJOTHU TEOPETHUYECKYIO OCHOBY TSt
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, coJiepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MoJ0KEHUS O cielupuke
Ouonoruu, e€ 3HAYEHWHM B TIO3HAHUM IKUBOM TMPUPOJBI U oOOecrneyeHuu
CYILIECTBOBAHMSI YeJOBeYeCKOro obimiecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OIpe/eIeHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouonsoruu Ja€T NpeCTaBICHUE O LEJX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneneHue 1Mo paszienaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
W3Y4YEHUS YIEOHOTO MaTepralia ¢ y9éTOM MEKIIPEAMETHBIX U BHY TPUIIPEAMETHBIX
CBsA3€H, JIOTMKH 0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOy4Jarommxcs.

B mporpamme 1o OHOJNOTMM TakKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCS 1O OCBOCHHUIO COJEpIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMsL.

B nporpamme no 6uosioruu (10—11 xmaccel, 0a30BbIi YpOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUHM OHOJOruu, Ojarojapsi 4yemy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, MPEACTABICHUI O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY Kalolled NpUpOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHMOJIOTHH YACICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TPO(OUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYX AOUIEH NPUPOJHON Cpelle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
JeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenue BHHMMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorus» NpoAMKTOBaHO HEOOXOAMMOCTBIO 00ECTIEUeHHSI YCIIOBUM JIJISl peIIeHUs
OJIHOW M3 aKTyaJbHBIX 3374 IIKOJHHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTOpas
npeanosiaraer (popMupoBaHue y oOy4arouuxcsi ClOCOOHOCTH aJanTHUPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.
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buonorus Ha ypoBHE cpemHEro oOLEro 0Opa30BaHUS 3aHMUMAET BAKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3IAET
yCIIOBUSL  JJIsi:  TIO3HAHUS  3aKOHOB  JKMBOM  Mpupobl, (HOPMUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBIIIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TAKXKE JJIs PEIICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeJAHEero  obmiero  oOpa3oBaHUs, COLUAIU3ALMU
oOyuaronuxcs. M3ydyenne 6uonoruu obecrnednBaeT yciaoBus Ui GOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3zpaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YEOHOro mnpeaMmera
«buonorus» COCTaBUIM OCHOBY I ONPEIEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0 B Iporpamme 1o
OHOJIOTUU.

Ot60p coaepxkanust yuyeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M yMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEeH KyJIbTYphl, ONPENCNSIONINe aJeKBaTHOE IIOBEIECHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMN
3aHHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOopMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpyKkTypUpOBaHUE COJAEpKaHUsS y4eOHOro marepuana B Iporpamme Io
OMOJIOTUM OCYILIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIOUINE COJEpKaTeNbHble TUHUN: «buonorus kak Hayka. MeToabl
HAy4YHOTO TOo3HaHUs», «Kierka kak Ouosnormdeckas cuctemay, «OpraHuzMm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOM NPUPOJBD, « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lens uzyuyenust yueOHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBNIAZIcHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHUCTEM pPAa3HOTO0 paHra M MNpUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS JJIA TPAMOTHBIX JEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM NIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTxkeHue 1enu u3ydeHus: yueoHoro npeamMera «buonorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:
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OCBOCHHME OOYYAIOUIMMUCS CHUCTEMbl 3HAaHUN O OHOJOTUYECKHUX TEOpHsX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYYAIOIIMXCS TMO3HABATEIBHBIX, MHTCIUICKTYaIbHBIX W
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHajdu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIro YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOOywaromuxcsi oOmeld KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTBITA, MTOTYUYEHHBIX IPU U3YUECHUU
Omooruu;

dbopmMupoBaHUe y OOYydYarOUIUXCS YMEHUW WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEJOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEJUIIUHCKUX TEXHOJIOTHUHI U arpoOUOTEXHOJIOTUH;

BOCMHUTaHUE YOCKJAEHHOCTH B BO3MOXXHOCTH IMO3HAHUS YEJIOBEKOM KUBOU
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIICHHUS K HEH, COOIIOEHUS STUYECKUX
HOPM IPU IPOBEICHUH OMOJIOTHYECKUX UCCIEI0BaHUM;

OCO3HaHWE IEHHOCTH OMOJOTUYECKHX 3HAHUW [JIs1 TOBBIIMICHUS] YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHHUH B MOBCETHEBHOM JKU3HU JIJIS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYXAOIIECH Cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp NPODHIaKTHKA
3a00JIeBaHUM.

B cucreme cpennero oOmiero ooOpazoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJIAECTCS OOSI3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MpeaMeTHON 001acTi « ECTECTBEHHO-HAYYHBIE TIPEAMETHIY.

JI1st u3ydeHust OMoJoruu Ha 6a30BOM YPOBHE CpETHETO 00111ero oOpa3oBaHus
otBoauTcs 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34 gaca
(1 yac B HenEMIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA INTPOI'PAMMBbI
IO BHUOJIOTUHN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

Cornacno ®I'OC COO, ycranaBnuBalTCi TpPeOOBAaHUSA K pe3ylibTaTaM
OCBOCHMsI  OOyYarOIMIMMUCS TMpOTrpaMM  CcpefaHero  obmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JJUHYHOCTHBIE PE3YJIbTATHI



B cTpykType JMYHOCTHBIX pe3yJbTAaTOB OCBOECHUS Mpeamera «buosiorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHME OOYYarONUMUCS POCCUHUCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPENCNICHNI0, HaJu4he MOTHBaUM K OOydeHWio  Owojoruw,
IIeJICHATIPABIICHHOS Pa3BUTHE BHYTPEHHUX YOEKIECHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTUS OUOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JIESITEILHOCTH [IEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KUSHEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YJbTaThl OCBOCHMS MpeamMeTa « bHoaorus» J0CTUTaoTCs B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OCEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKpYXaroUIEH cpelie.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHHUS ydeOHOro mnpeamera «buonorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYarOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE PEATU3ALMUA OCHOBHBIX HAIpPaBICHUMN
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKOH MO3UIIMK 00YYAIOIIEeroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIMOHHBIX IpPaB U O0O0S3aHHOCTEH, YyBaKCHHUE
3aKOHA U MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATENbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENATh COOCTBEHHYIO TO3WIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBaTh B CBOMX JCUCTBUSX HEOOXOIAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJTHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbHOIO



OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIEHUHU CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HApOJy, UYyBCTBa OTBETCTBEHHOCTH IEpE]
PonunoM, ropaocTy 3a CBOM Kpaid, CBOXO PoauHy, CBOM SI3bIK U KYJIBTYPY, IIPOLIIOE
Y HACTOsAIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIEIUIO U MAMSATHUKAM MIPUPOJIBIL,
JNOCTHXEHUSIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YeHHUs] OWUOJOTMU B TO3HAHUHU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'O OOLIECTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KEHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLEHMBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEISM, CO3/IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLEHU;

MMOHUMaHHUE AMOLIMOHAIILHOTO BO3JIEHCTBUS )KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP&KEHHIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuveckoro BocnuraHus, GoOpMHPOBAHMSA KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAHWE W peaju3alus 3J0pOBOTO U 0Oe30macHoro ooOpaza KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TPaBWJI HU  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs (Qu3nUecKas
aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE LEHHOCTH TpPaBWJI WHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€30I1acHOTr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HaHMWE MOCJIEICTBUA U HENMPUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;
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TOTOBHOCTh K aKTHUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKONM W COIMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH M CAMOCTOSATEIHHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

MHTEpPEC K pa3IuYHbIM cepaM MpodeccnoHaTbHON eATEeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymieil mnpodeccud U pearTnu30BHIBATH
COOCTBEHHbIE KHU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOTUYeCKOT0 BOCITUTAHUSA:

AKOJIOTUYECKHU 11eJ1Ieco000pa3Hoe OTHOILIEHHWE K NPHUpPOAEC KaK HCTOYHHUKY
YKU3HHU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS;

HOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYyJNbTYpbl: MNPUOOPETEHHUE OIbITa
IUTAHUPOBAHMSI TIOCTYIIKOB UM OILIEHKM MX BO3MOXHBIX TOCJEICTBUM ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHWE TII00ATBPHOTO XapakTepa IKOJOTMUYECKUX MpoOJieM U MyTed ux
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OHOJIOTUHU
3HaHWS W YMEHHsS TPU PEIICHUH TPoOJeM, CBS3aHHBIX C pPAIlMOHATIHHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOICHUE  TMpaBW — TOBEACHUS B NPUPOJE,
HAIpaBICHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B HSKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATUE JIEUCTBUM, IMPUHOCIIIMX BpEI  OKPYKAroLIEn
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIAT UX;

HaJINYUE Pa3BUTOTO SKOJOTUUYECKOIO MBIIUICHHUS, IKOJIOTUYECKON KYJIbTYPBHI,
OTIbITa JeSITeIbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBAThCA MMH B TIO3HABATENbHOW, KOMMYHHKATHBHOW WM COLIMATIBHOU
MPAKTHKE, TOTOBHOCTH K yYaCTHIO B MPAKTUIECKON JIEATEIHHOCTH IKOJIOTHUECKON
HapPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JTUAJIOTE
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHKE S3IKOBOM M YUTATEIBCKON KYJIBTYpPhl KaK CpPEIICTBA
B3aMMOJICUCTBUS MEXKTY JIFOAbMHU U TIO3HAHUS MUPA;

NOHMMAaHHUE CHeHUPUKH OUONOTMH KaK HayKd, OCO3HaHUS €€ pOoju B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
IpECTaBICHUS 00 OKpYXalolleM MHUpE KaKk O €IUHCTBE IPUPOJIbI, YeJOBEKa U
oOmiecTBa, B MMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodiieM
COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OWOJIOTHHU JJIi COBPEMEHHOW IWBUIU3AIUU:
o0OecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypcHble  MPOOJEMbl  Pa3BUTHS
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4eJI0BEYECTBA, IIOUCKA MTyTeH BBIXOJA U3 INIOOAJIBHBIX KOJIOTUYECKUX MPOOJIEM U
o0ecrieueHrss  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OHOJIOTMYECKUX 3HAHMM B LENIX
NOBBIIICHU OOHIE KyJbTYpbl, €CTECTBEHHO-HAYyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GopMUpyeMoit
IpU U3y4EHUH OUOJIOTUY;

NOHMMAaHHUE CYLIHOCTH METOJAOB ITO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4aeMble 3HAHUSA I aHaiuu3a U
OOBSICHEHMSI SIBJICHUM OKpPYXKAlOIIEr0o MUpPa M IMPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOLIUXCSA JAHHBIX C LIEJIbIO MTOJIYYEHUs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTb CaMOCTOSITENIBHO MCIIONIB30BaTh OMOJIOTMYECKHE 3HAHUS AJIs
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE ILIEHHOCTH HAyYHOW IEATEIIBHOCTH, TOTOBHOCTH OCYILIECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEITEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUM MO OHMOJIOTMU B
COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTAMH.

METAIIPE/IMETHBIE PE3Y/IBTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUSI YueOHOTo TmpeameTa «buomorus
BKJIIOYAIOT: 3HA4YMMbIe i (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) O0IeHayYHbIC TTOHSATHS, OTpakKaIOIUue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONu(PUKy METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (pakT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHNE, HAOIIOICHNEe, U3MEPEHHE, DKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHBIE
y4ueOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COITHATIBLHOMN
KOMIETEHIIUU  OOYYarIIUXCs, CIOCOOHOCTh OOYyYaloIMXCsl  HCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUSI U YHUBEPCATIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUAIILHOM MPaKTHKE.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO O0OIIero
o0Opa30BaHUs TOJDKHBI OTpakaTh:

OBjiajeHue  YHUBEPCAJBHBIMM  Y4eOHBIMM  NO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENILHO  (OPMYJIMpPOBAaTh M aKTyallM3MpOBaTh  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUN NPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, CHHTE3a, CpaBHEHMSI, KiacCU(pUKaIMu, 0000IIeHNS ), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSITUSIMM);

ONpEeNeNsaTh LEeNd JEATEIbHOCTH, 3a/aBas MNapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C TOCTABICHHBIMU LIETSMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA JIIsl OOBsICHEHUS (DaKTOB U SBJICHUH
YKUBOU TIPUPOBL;

CTPOUTH JIOTHUECKUE paCCyXJIeHUs (MHAYKTHBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

OPUMEHATH  CXEMHO-MOJEIBHBIE  CpeAcTBAa  JUISL  IIPEICTABIICHHUS
CYLLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3Y4aeMbIX OMOJIOIMUYECKUX OOBEKTax, a
TaK)K€ IPOTUBOPEUHI PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIAH PELICHUS MPOOJEMBI ¢ YUYETOM aHAJIM3a UMEKOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B  JIEATEIbHOCTb, OLICHMBaTh COOTBETCTBHE
pE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKU MOCIIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX PEaJbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HMCCIIE10BATENbCKON U IPOEKTHOM 1€ATEIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpooOsieM, CHOCOOHOCTBIO U TOTOBHOCTBHIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3MYHBIE BBl JESITEIBHOCTU MO MOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3OoBaHUI0 U NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTH HAYYHBIN TUIT MBILUICHHMS, BIaI€Th HAYYHON TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (OPMYyJIHpPOBaTH COOCTBEHHbIE 3aJa4yd B 00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

BBIABJISITh MPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIryMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKIEHUM, 3a1aBaTh MAPAMETPbI U KPUTEPHUH PEILICHHUS;

aHaJIM3UPOBaTh MOJYYEHHbIE B XOAE PELICHUS 3aayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYLIECTBJISITh 1I€JICHANPABIECHHBIM MOMCK MEPEeHOca CPEJCTB M CIOCOO0B
NEeNCTBUS B MPOGECCHOHANBHYIO CPENyY;



YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U IPAKTHUYECKYIO 00J1acTH
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEJAMETHBIX 001acTel;

BBIIBUTATh HOBBIC WJICH, NpejiaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHUs,
CTaBUTH MPOOJIEMBI U 331a4H, IOMYCKAIOIINE albTepPHATUBHBIC PEILICHUSI.

3) paGora ¢ uHpopmanuei:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPOPMAIUH (TEKCTE y4eOHOTO
nocoOusl, HAy4YHO-IIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIU3UpPOBATH
MH(POPMAIIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBATH 3alpOCHl U MPUMEHSTHh Pa3IUYHbIE METObI MIPU MOUCKE U
orbope Ouosornyeckoil mHpoOpMaluu, HEOOXOIUMOM I BBIMOIHEHUS YyUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HWCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHA, COBEPUIEHCTBOBAThH KYJbTYpPYy aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  MpeaCTaBICHUS
OMOJOrnYecKor HH(POpMaLUK (CXeMBbl, TPapUKH, JHArpaMMBbl, TaOIUIbI, PUCYHKH U
Apyroe);

UCIOJb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeAcTBa IpH paboTe C
Ononornyecko MHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HaKW W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJeTh  HaBbIKAMU  pacrlo3HaBaHMs M 3alUThl  MH(pOpPMaLuH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OBiageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUSIMM:

1) ob1enne:

OCYLIECTBJISATh KOMMYHHKAIIMU BO BCeX cepax >KM3HU, AKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCUM MO CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYTHMX yYaCTHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacrno3HaBaTh HeBepOajbHbIE CpEACTBAa OOIIEHHUS, MOHUMATh 3HAUCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOILEHUS U B3aWMOJAEUCTBHUSA, TTOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MTPOSBIIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3pPEHHUSI C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTD:
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NOHUMATh U UCIIOJIb30BaTh MPEUMYLIECTBA KOMAaH/IHOW U MHIAWBHUIYaJIbHOU
paboThI IpH pelIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (JOpPM B3aUMOIEHCTBUS NP pELICHUH YUeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX NIEHCTBUH C YUYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KayKJOr0 4jieHA KOJUIEKTUBA;

NPUHUMATh L€ COBMECTHOM  JI€ATEJIbHOCTH, OPTraHHU30BBIBaTh H
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacmpeienarTb pojud ¢ Y4E€TOM MHEHHH YYacTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4ECTBO CBOErO BKJIAJa M KaXKJIOIO0 YYAaCTHHMKA KOMAaHAbI B
001t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKThI, OLECHHMBAaTh HJIEU C TO3ULIUUA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3IMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHMS [UJIS BBISBICHUS NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBIOMPATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUM II€JIEBBIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSTENIBHO OCYILECTBIIATh MIO3HABATEIbHYIO JIEATEIbHOCTD, BBISABISATH
po0JIeMbl, CTaBUTh U (HOpPMYJIUpPOBaThH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~COCTaBJSATh IUIAH pELICHUS MpoOJIeMbl C  y4E€TOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO IMUPOKOW 3SPYIULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

7laBaTh OICHKY HOBBIM CHTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIbLHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJILTATOB IECIISIM;

BIaJCTh HAaBBIKAMHM  IIO3HABATEIbHONW pedIEKCHM KaKk  OCO3HAHHUS
COBEPIIAEMBIX [CHCTBUI M MBICIMTENBHBIX IIPOLIECCOB, HX pE3YyJIbTaTOB M
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OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOT'O PEILIEHUS;

YMETh OLICHMBAaTh PUCKHM M CBOEBPEMEHHO NPHUHHUMATh PEHICHUS MO HX
CHU)KEHMUIO;

MPUHUMATh MOTUBBI M apryMEHThl JPYTUX NpPU aHAIU3€ pPE3YJIbTATOB
NEeSATEIbHOCTH;

3) npuHATHE ce0Osl U APYTUX:

NpPUHUMATh ce0sl, MOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apTryMEHTBl JPYTrUX TMpHU aHAlM3€e pPe3yJbTaToOB
NEeSTEeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYrUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH JPYTrOro YeJIOBEKa.

IIPE/IMETHBIE PE3YJ/IBTATBI

[IpeameTHbie pe3yabTaThl ocBoeHHs] nporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHMM, BUIBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHBIX YUYEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3yJIbTaThl MPEICTaBICHbI 10 TOJaM 00yUYeHHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIAJIE POCCHUUCKHUX U
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpBIBaTh COAEP)KaHHE OMOJIOTMYECKUMX TEPMUHOB M MOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, METa00I1M3M (0OMEH BEIIECTB U IPEBPAILIEHUE YHEPTUN),
romMeocTtas (CamMoOperyJisiius), YpOBHEBash OpraHu3alus JKUBBIX  CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHUSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3j1araTh OHOJOrMYecKHe Teopuu (KIETOYHasi, XPOMOCOMHAs,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJsipHOM Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MPOUCXOKIEHHUS KyJIbTYpHbIX pacTeHuid H. 1. BaBuiosa), onpenensats rpaHUIbl UX
IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHUE BJIaJIeTh METOJJaMU HAYYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
OMMCAHHE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEACHHE
OMOJOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXy HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IOJYyUYEHHBIX pe3yJbTaTOB,
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WCIIOJIb30BAHHBIX HAYUYHBIX MOHATUN, TEOPUN M 3aKOHOB, YMEHHE JI€NIaTh BHIBOJIbI
Ha OCHOBAHHH TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHUS DHEPIUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTh MOJIyYeHHbIC 3HAHUS JIsI OOBSICHEHHUS OMOJIOTMYECKUX
MPOLIECCOB U SIBJICHUM, NIl TMPUHSITHUS MPAKTUYECKUX PEIICHUA B MOBCEIHEBHOMN
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JIIO/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPY KaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliath »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpECKa3aHusl HaclIeJOBaHUA TPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBINOJHATh JaO0OpaTOpHbIE U IMpaKTUYECKHE padOThI, COOJIOAATH
npaBuia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W MHTEPIIPETUPOBATH HWH(OOpMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(POpPMAIIUU, HAYIHO-TIOMYJIIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHMOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYIO MH(DOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUHU B CHUCTEME HAYYHOTO
3HaHUs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTUHBI MHpPa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COACPKaHNE OUOJIOTUIECKUX TEPMUHOB U TIOHSITHI: BU/,
MOMYJISAKSA, TeHOMOH, DBOJIONHS, ABWXKYIIHE CUIBI ((aKTOPHI) DSBOIIOINUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHThI, e  ITUTaHU,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;

yMEHHE WU3Jarath OWOJIOTHUYECKHE TEOpuu (SBONIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
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(3apogpimieBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBieHUN U
nyTeit sBomoruu A. H. CeseproBa, yuenns o 6mochepe B. 1. Bepuanckoro),
ONPENIENATh T'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BIAJETh METOJIAMH HAyYHOIO ITO3HAHMS B OMOJIOTMU: HAOIIOACHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOrMYECKOT 0 IKCIIEPUMEHTA, BBIIBHKEHHUE THIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIy HCCICAYEeMbIMH BEIUYUHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yIbTaToB,
WCIIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
HA OCHOBAHMH TMOJIYUYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE TPU3HAKA CTPOCHHSI OUOJIOTHYECKUX
OOBEKTOB: BUJOB, TMONYJAIMA, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIyIECHTOB,
OMOreolEHO30B U JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTH
OpraHU3MOB, JI€UCTBHS SKOJOTMYECKHX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BEIIECTB U TIOTOKAa HSHEPIMU B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHSATH MOJIyYEHHbIE 3HAHUS JJIs1 OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIIUX JIFO/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPY KaroLIei
MPUPOIHON cpesie, MOHUMaHWE HEOOXOIUMOCTH HCIOJb30BaHUS JOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl pAllMOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pellaTh AIEMEHTapHbIe OMOJIOTHYECKUE 3a/1a4, COCTABIATH CXEMBI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

yMEHUE BBITMOJHATH JIA0OPATOpPHBIE W TPAKTUYECKHUE PabOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OILICHHBATb W HWHTEPIPETUPOBATH HHPOpMAIINIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMAaLIUU, HAYYHO-TIOMYJIIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHHUE CO3/1aBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
00001mast 6noIoTHUecKyr0 HHPOPMAIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.
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COIEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Mertoabl MO3HaHUS KUBOU PUPOABI (HAOTI0IeHNE, SKCIIEPUMEHT, OTICaHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeTOo/bl TO3HAHMS )KUBOW ITPUPOIBD).

JlabopaTopHble U IpaKTHYECKHE PAdOThI:

[Ipaktruueckas padora Ne 1. «Mcnonb3oBaHue pa3MYHBIX METOAOB IPH
M3YUYCHUHU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

JXuBble cucteMbl (OMOCHCTEMBI) KaK MPeAMET U3ydeHus Ononoruu. Otauyue
JKUBBIX CHCTEM OT HEOPraHUYECKOM PUPOJIBI.

CaoiicTBa OMOCHCTEM U X pazHOOOpa3re. Y POBHU OpraHU3aIK OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIHUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JdeMoHcTpanuu:

Tabnuibl u cxembl: «OCHOBHBIE TTPU3HAKH KU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUYECKHIM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/ia 1 MUHEpaNbHBIE BENIECTBA.

OyHKIMKM BOJBI M MHUHEpaJbHBIX BelECTB B KieTke. llogaepkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OCJIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OEIKOB.

depmeHThl — Oumonoruueckwe Katanmszatopel. CrtpoeHue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. BuramuHbI.
OTnunuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.
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YrneBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpU003a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Ioymcaxapuiibl  (Kpaxmal, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuapl:  Tpurmunepuabl, dochonmunuap, crepounbl. [ uapoduILHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumu smnuaoB. CpaBHEHHE
yTIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxknennoseie xwucnore: [JHK wu PHK. Hyxneotuasr — MoHOMEpPHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIUY.

[utonorus — Hayka o kiieTke. Kierounast Teopust — npuMep B3auMOJICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIIETKH.

Krerka kak niesoctHas sxuBasi cuctema. OOI1ue Npu3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerudeckuit ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: 3SyKapuoTHuecKas W Mpokapuotruueckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, TITMKOKAJIUKC, UX
¢ynkuuu. [1nazmatnueckas meMOpana, e€ ceoiictBa U PyHkuu. LluTomnasma u eé
opraHouibl. OpHomemMOpanHbie opraHoubl kietku: JIIC, ammapat [onbmxw,
au30coMbl. [1oyaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxnenne MUTOXOHApUM u TiacTua. Bunbl minactun. HememOpanHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUHA OPraHOU/I0B KJIIETKU. BKirroueHus.

SAnpo — perynsaropHbiii 1eHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KIIETKE.

JeMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIsanu, M. llIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIIEMEHTOB B  HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IPUPOIECH.

Tabmuubr u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoIEeKyJIbI
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKNW», «CTpOEHUE KMUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuabD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHHME JUIsl MPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPOIpEnaparbl pPACTUTENbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIJIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OTHI:
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Jlabopatopnass pabora No 1. «M3yueHue KaTaUTUYECKOW AKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «M3yueHue CTpoCHHS KIETOK pPaCTCHH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTIMCAHUE.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM MeTa00IH3M. ACCUMIITATINS (TUTACTUYECKU OOMEH) U
JUCCUMUJIISIUSA (SHEPreTUUeCKUil OOMEH) — JBE CTOPOHBI €IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W HDHEPrUM B MOHUMAHUU
MeTabom3ma.

Tumnbr oOMeHa BelecTB: aBTOTpOdHBINA U reTepoTpodHbIi. Posb hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBasg (a3l  (porocuHTe3za. Peakiuu
dbotocunTeza. DPpdhexTuBHOCTL (HhoTOCUHTE3a. 3HAaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCUHTE3. XEMOCUHTE3UPYIOUINE OaKTepun. 3HaUYEHUE XEMOCUHTE3a JJIs
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMEeH B KJIETKe. PacliernsieHue BelleCTB, BBIJICJICHUE U
aKKyMYJIMPOBAHUE PHEPTUHU B KJIETKE. DTambl SHEPTeTHUECKOro 0OMeHa. [ ukoums.
bpoxenue u ero Buapl. KucinopogHoe OKHCIIEHHE, WU KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunmpoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakumm wMarpuunoro cuHre3a. ['enernueckas wuHdbopmanus u JIHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuaTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHcisiuumu. KoaupoBanue amMuHOKHUCIOT. Ponbp pubocom B
onocuHTe3e Oenka.

Heknerounsie popmbl sxu3HU — BUpYChl. MicTopus oTkpeitus Bupycos (. W.
WBanoBckuii). OCOOCHHOCTM CTPOEGHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
baktepuodaru. bonesHu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHnozaepunura yenoseka (BMY) — BozOyautens CIIM/a.
OOpaTHass ~ TpaHCKpUIIIMS, peBepraza W  uHTerpasza. lIpodumaktuka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer u cxemsl: «Tunmsl mutanusy, «Metabommu3m», «MUTOXOHIAPHUSY,
«HepreTuyeckuii oomen», «Xiopormmracty, «Potocuntesy, «Crtpoenue JHK»,
«Ctpoenune u PyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHuecKuii Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xu3HeHHb nuki Bupyca CIIN/]a,
OakTepuodaray, «Pernukarms JTHK».

O6GopynoBanue: moaenu-amminkanuu «Y aoenue JJHK u tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHokeHMe 1 MHIUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.
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Kierounblii LMK, WU KU3HEHHbIM LUK KieTku. MuTepdaza u MuTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JlumiouaHBIA W TAluUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTonornuyeckue OCHOBBI PAa3MHOKEHMS W  WHIAMBUAYAJIBHOIO  Pa3BUTHUSA
OpPTaHHU3MOB.

Henenne knetkn — muto3. Ctaauu muto3a. IIponeccel, npoucxoasimmue Ha
Pa3HBIX CTAIUSIX MUTO3a. bBUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomTo3.

®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrioynoe U nmojioBoe. Bubl 6ecnonioro
Pa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHuE, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMpPOBaHUE
OpPraHU3MOB, €r0 3HaYCHUE IS CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun meino3a. [Iponeccsl, mpoucxoasnme Ha CTaausaxX MeEHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOTOrM4yeckuid CMBICT U
3Ha4YEHUE MeHo03a.

['ameTtorenes — mnpouecc oOpa30BaHUs IOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOeHUsl SULEKIETOK MU crepMaro3ouioB. OIuiog0TBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobsieHue, racTpyisinusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsIMOE, HempsiMmoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct m paseutne pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHS.

JeMoHcTpanuu:

Tabmuupr u cxembl: «DoOpMbl PpPa3MHOKEHHS OpPraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUI», «BereraruBHOe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oakrepuity, «CTpOeHHE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwrit mukm», «Pemmmkanus JTHK», «Mutos»,
«Meno3s», «IIpsMoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
4yesnoBeKkay», « OCHOBHBIE CTaIMA OHTOTEHE3.

Ob6opynoBanue: MHUKPOCKON,  MHUKpompenapatbel  «CrepmMaTo30UIbl
MJICKOITUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEelKa JIyKa», MarHuTHAas MOJENb-alIUIMKauus «/leneHue KiIeTku», MOJelb
JIHK, Mmonenb MeTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:
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Jlabopatopnass pabora Neo 3. «HaOmiomenue MuTo3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMIPENApaTaxy.

JlabopaTtopHast pabora Ne 4. «M3yueHue CTpOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun renetuku. Micropus pa3Butus reHeTUKU. Ponps nuromorun
U OMOpPHOJIOTHM B CTAaHOBJICHWHM TE€HETHUKH. BKJan poCCHICKHX W 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKH (TUOPHUI0IOTHYECKUH,
UTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBIE T'€HETHYECKUE
NoHATHS. ['eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIUBAaHUIA.

3aKOHOMEPHOCTHU HacJieIOBaHUs MIPU3HAKOB, YCTaHOBIICHHBIE ['. MeHaenem.
MoHorubpuHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjelI0BaHUs
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanusupyrolee ckpenmBanue. Fcrnonp30Banne aHaIM3UPYIOMETO CKPENTMBAHUS
JJIs1 OTIPE/ICTICHHS] TEHOTHIAa OCOOHU.

CuerieHHOe HacjedoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO T€HOB. HapyieHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapTBhl.

I'eneTuka nona. XpoMOCOMHOE OMpPEAEICHUE MOJa. AYTOCOMBI U MOJIOBBIE
XpoMocoMBI. ['omorametrnele M rereporaMeTHele OpraHu3Mmbl. HacnenoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Bubr M3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HacJIeACTBEHHad. Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(MUKAIMOHHOW W3MEHUYMBOCTH. BapuanMoOHHBIA psAl U
BapuanuoHHass kpuBas. Hopma peakuum npusHaka. KonudecTBeHHbIE W
KAueCTBEHHbIE TMPU3HAKM M UX HOpMa peakuuu. CBOCTBA MOAM(PUKALMOHHON
M3MEHYUBOCTH.

HacnencrBennas, uid reHOTUIIUYECKas, W3MEHUYMBOCTh. KoMOWHaTUBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTarimoHHasi "3MeHUUBOCTh. Kitaccudukaiust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MpUYHHBI MyTaluidi. MyTareHHbie (GaKkTOpHI.
3aKOH TOMOJIOTHUYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctd H. 1. BaBuiiosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJbI T€HETUKHU
YyeJIOBEKa: TeHEealOTMYSCKNUM, OJIM3HEIOBBIM, IINTOIT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBenHbie 3a0ojeBaHUs 4YeJIOBEKa: TCHHBIC OOJIE3HH,
OOJIE3HU C HACJEACTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
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Comarnyeckne M reHepartuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpuHOUMIEBI
3I0pPOBOTO 00pa3a >KM3HH, TUATHOCTUKU, MPO(YUIAKTUKU U JICUCHHUS TeHETHIECKUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHHUE MEAMIIMHCKON
TE€HETUKHU B NMPEJOTBPALLECHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHNI YEIOBEKA.

JleMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumst u cxembl:  «MOHOTHOpPUIHOE  CKpELUIMBAHUE U €TI0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACLICIUICHWS M €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH 4YHMCTOTBl  Tramer», «JlurubpugHoe  CKpeuuBaHHUE»,
«luronornyeckue  OCHOBBI ~ JUTHMOPUIHOTO  CKpELIUMBaHUS»,  «Meio3y,
«B3anmonencTBUe  aJuIeNIbBHBIX TE€HOB», «l'eHeTMueckue KapTel pacTEHUH,
JKUBOTHBIX W YEJOBEKa», «l'€eHeTnKa moja», «3aKOHOMEPHOCTH HACJIEIOBaHUS,
CUEIUIEHHOTO0 € IonoM», «KapHhoTumbl dYeloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTH», «Moau(puKalMoOHHas W3MEHYHMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anIuIMKauuu «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpPOMOCOM», MUKPOCKOII 1 MUKponpemnapart «po3odunay (Hopma, MyTaru (Gopmbl
KpBUIbEB U OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3ysibTaToB MOHOTHOPUIAHOTO H
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopnas pa6ota Ne 6. «3yuenne MoaudpukarnoHHON U3MEHUHNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO.

JlabopaTtopHnas pa6ora Ne 7. « AHanmu3 MyTanuil y Apo30(uisl Ha TOTOBBIX
MHKPOIIPENapaATAX».

[Ipaktuyeckass pabora Ne 2. «CocTaBiieHHME UM aHajdu3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3aPOKICHHUE CEJEKIIMU U JOMECTUKALU.
VYyuenue H. U. BaBuiosa o ieHTpax mpoucXoxACHUS 1 MHOT000pa3usi KyJIbTYPHBIX
pactenuil. LleHTpbI MpOUCX0XKIEHUS JOMAIIHUX )KUBOTHBIX. COpT, MOPOa, IITAMM.

CoBpeMeHHbIE METOIbI CeIeKIMU. MacCOBBI U HHAUBUAYATbHBINA OTOOPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. BIm3kopoACTBEHHOE
cKpemnBaHue — WHOpuAMHr. Yucras nuHusA. CKpellMBaHWE YHUCTBIX JIMHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOpUIUHT.
OTtnanénnast rudbpuanzanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojgyyeHue
NOJIATTONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. DTaIbl
co3ganusi pexomoOuHantHoM JIHK wu Tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kierounble KynbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.
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DKOJIOTHYECKHE U JTHYECKUE  MPOOJIEMBI. I'MO -  reHeTHYEeCKH
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCTpanuu:

IToptpersr: H. 1. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. .
HMBaHOB.

Tabmuipl 1 cxembl: kapta «lleHTpbl MPOUCXOXKIECHUS M MHOTrooOpasus
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTaanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomummonaus», «OOBEKTHI OHOTEXHOJNOTHW», «KieTouHble KyabTypel U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHKe: MYJISKHU TUIOJI0B U KOPHEILIOA0B JUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeus «OCHOBHBIE METOAbI M JOCTHKEHHS CEIICKIIMU PACTCHUUA U
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WK HAYUYHOTO LICHTPA)».

11 KUIACC

Tema 1. IBoJIIOIIHOHHAS 0HOJIOTHS.

[Ipennochuikn BO3HUKHOBEHUSI HBOJIOLMOHHOW TEOPUU. IJBOJIOIUOHHAS
Teopust U €€ MeCcTO B OMOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMM. [laIeOHTOIOTMYECKHUE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJIOTHUECKOW JIETOMHUCH, TNEPEXOIHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u GJjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W pa3iuuvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aAHAJIOTUYHbIE,
pPYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTel y Bcex
OpraHU3MOB.

OBomtonimonHass teopuss Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHHS
napBuHU3Ma. JIBUKYIME CHIIBI ABONIONWK BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpPENENEHHAs] W3MEHUYUBOCTb,
00opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas teopus 3Bostonuu (CTI) u €€ OCHOBHBIE MOJIOKECHHUS.

MuxkposBosonus. [Tonmynsinus kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuiibl ((hakTOphl) SBOJIONMK BUIOB B TpHUpojae. MyTalluOHHBIHA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

EcrecTBeHHbIll 0TOOp — HampaBisOmMi ¢GakTop 3BoOHUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.
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[Ipucnoco01eHHOCTh OpPraHU3MOB Kak pe3ysbTar sBomonuu. [Ipumepsr
IIPUCIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIHOATANTALIH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHBIE  (HOpMBI
BHUJ1000pa30BaHMs: reorpaduueckoe, IKOJI0rHYeCcKoe.

MaxkposBomonusi.  PopMbl  3BONIONUHN:  (PUIETHYECKas, IUBEPIeHTHA,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIONUH.

[IpoucxoxaeHne OT HECIENHAIM3UPOBAaHHbBIX peaKkoB. [Iporpeccupyromas
crienuain3anusa. AJIanTUBHAS panalysl.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

TaOnuips! u cxembl: «Pa3BUTHE OPraHUYEcKOro Mupa Ha 3emiiey, «3apoAbILIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyllecTBOBaHHE», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «WUamoamantaumm», «OO0mas aereHepauus,
«/JIBmxymue cuibel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpadpuueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI00OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU THIIAMH OKPACKH,
HAOOp IUIOAOB M CeMsH, Koiiekuus «lIpumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpOo€eHrE roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckass kapra wmupa, Koiekuus «@DopMbl COXpPaHHOCTH
VCKOINIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurrne HacekoMoroy», «Pazsurue nsarymkm,
MuKkponpenapar «JIpozoduna» (HopMa, MyTauu GopMbI KpPbUILEB U OKPACKH TeEJIA).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHEeHHE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHIO».

JlaGoparopnas padota Ne 2. «Onucanue nNpucrnocoO0IEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4YHbIE TPEACTABICHHUS O 3apOKICHUM >XM3HU. HayuHble runortessl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MOATBEPKICHUE XUMHUECKOU 3BOIIOIMHY. HavanbHble 3Tans
ounonornyecko sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam M nepuonaM. Karapxeil. Apxeickas u
npoTepo3oiickast dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.
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Me3o30Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickas 3pa ®W €€ mnepuoApl: NaJCOrE€HOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTrka KJIMMaTa M IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIUM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro MHpa KaK OTpaxkeHue 3BOJIONUU. OCHOBHbBIE
CUCTEMATUYECKHE TPYNIbl OPraHU3MOB.

DBOJIIOLMA YENOBEKA. AHTPONOJIOTUS KaK HayKa. Pa3BuTue npeactaBieHuil o
MIPOUCXOKJICHUHN YeJloBeKa. MeTroabsl HW3ydeHuss anTponoreHesa. (CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

HBwxkymue  cwibl  (akTopel)  aHTpomoreHe3a.  HacnencTtBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
U3rOTOBIIEHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaAUU U BETBU HBOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMenbi, YenoBek mnpsaMoxomdmnii, YenoBek HeaHAEpTAIbCKHNM, YenoBek
pa3yMHbIil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenoBeueckue packl. OCHOBHBIE OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpajioujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4e€IO0BEYECKHX pac.
Kputuka pacuszma.

JdeMoHcTpanuu:

IToptpetsl: ®@. Penu, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, U.
JlapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHHe COJIHEYHON cUCTEMBI», «Pa3ButHe
OpraHn4yeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMAa OPraHUYECKOrO MHPaAy,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa MU YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PaChD).

O6opynoBanne:  mymsiku  «IIpoucxoxaeHue  demoBeka»  (OFOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
U300pKEHHUST KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpoHOJIOTHYecKass Talnuma, KoJuiekiusa «Dopwmbl
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTUYeCKHE padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIICKIIUSIX).

DKCKypceusi «DBOJTIOLUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUuN My3eil).
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Tema 3. OpranusMbl 4 OKpy:KaIas cpeaa.

DKOJIOTHs KaK HayKa. 3a/1a4y ¥ pa3/iesibl 3KOJOTUH. MeTo1bl 3KOJIOTHYECKUX
UCCJIEI0OBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHUW3MOB: BOJHAs, Ha3€MHO-BO3AYILIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Oxomornueckne ¢daktopel. Kiaccubukamus SKOJIOTHYECKUX (HAKTOPOB:
abnotnyeckue, OWMOTHUYECKHME U AHTPOIOreHHbIE. JIeMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue  dakrtopel.  Buasl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUsI, XUITHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koorneparus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpraHU3MOB B MMPUPOHBIX COOOIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE TOKa3aTelu
NOMYJISIMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ peryJssus.

JeMoHcTpanuu:

[Toptpetsi: A. 'ymb6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuupr u cxemsl: kapta «lIpupoansie 3086 3eminy», «Cpeasl oOuTaHUs
opranu3MoBy», «®Doronepuoausm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJSIUU HHAY30puu-Ty penbkuy, «lurieBsie memm.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThi:

Jlabopatopnas padota Ne 3. «Mopdosornueckre 0cCOOEHHOCTH PACTEHUH U3
pPa3HbIX MECT OOMTaHUS.

JIabopatopHast pabota Ne 4. « BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTuyeckas padota No 2. «IToACUET MIOTHOCTH MOMYJISIIUA pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo0mecTBa ¥ 3K0JI0THYECKHE CUCTEMBbI.

Coo0miecTBO Opranu3zMoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DKoJIOTUUECKHEe CUCTEMBI (dKocucTembl). [loHsiTHe 00 »KOCHUCTEME U
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH dKocucTeMBI. [TuieBrie nienu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTHYECKHUE MHPAMMIIbI:
NPOAYKUMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBa SKOCHCTEM: YCTOMYMBOCTB,
camoperyJisanus, pazsutue. Cykueccus.
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[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONIOTEHHBIE ~ IKOCHUCTEMBI.  ATPO3IKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U yPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepranckoro o 6uocdepe. ['paHuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOcTH Ouocdepsl Kak
rII00aIbHOM 3KOCHCTEMBbI. Jl[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€0OXUMHUYECKHE IUKIIbI AJIEMEHTOB (yIJIepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOreHHbIE U3MEHEHU B Orocgepe.
['1o6anbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHue MIPUPOIBI 151 YEJIOBEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMYMBOCTH Omocdepsl. OCHOBA pallOHAIBHOTO
yOpaBJIEHUS] MPUPOJHBIMU pPECypcaMHM M HMX HCHOJb30BaHuE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPHUPOJIbI.

JleMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnmuupr u cxembl: «[luimeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOITOIE€HHBIEC BO3AECHUCTBYS Ha IPUPOAY», « BakHENIIE UCTOYHUKHU 3arPS3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ornochepon,
«®aktopel  gerpamauumu  nouB»,  «llapHukoBelii  3ddexT»,  «DakTOpbI
pPaIuoOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmAas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpHUpOAE».

OGopynoBaHue: MoJenb-anmivkanus «Tunuunaeie OUOIIEHO3BDY, repoapuit
«PacTtutenbHbie coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEILCKOXO3SIMCTBEHHBIX KYJILTYpP», TepOapuu U KOJUICKIIUU PACTCHHUM U )KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIaM oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSAEMBIX BHJIOB pAcTEHUH U
YKUBOTHBIX.
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TEMATHYECKOE IINTAHUPOBAHUE
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10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(ungposbie)
n/  pa3sgesioB H TeM Bcer  Kourtpoubu IpakTHYeck
o0pa3oBaTe/ibHbIE
1| NporpaMMmel 0 ble padoThI ue padoTbl
pecypchbl
EHOOIS KaK bu6mmoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c
HayKa 992
JKuBEIe CCTEMBI bubmmorexa [IOK
2 1 https://m.edsoo.ru/7f41c
Y X OpTaHU3aIHs 992
XuMU4eCKUM bu6mmoreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKH 292
JKusHenesTeabHO bubmorexa [TOK
4 6 https://m.edsoo.ru/7f41c
CTh KJICTKH
292
PasmHoxeHne u
HHHBITY AT HOE bu6mmoreka [IOK
5 Y 5 1 https://m.edsoo.ru/7f41c
pasBuTHE 992
OpPTaHHU3MOB =
Hacnencreennoct bu6mmoreka [IOK
6 b U U3MEHYHBOCTh 8 15 https://m.edsoo.ru/7f41c
OpraHu3MoB 292
Cenexmus
O AHIBMOB bu6mmoreka [IOK
7 P ' 3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OMOTEXHOJIOTUU
bu6mmorexa [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTB
01 CTBO 34 0 4
YACOB IIO
I[TPOI'PAMME



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
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 KITACC

N HaumenoBann KoaunyecTBo yacon DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Kourpoubnbl  IIpakTHyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThbl e padoThbI
NMPOrpaMmblI pecypcsbl
D BOJOLHOHHA bu6nmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41lcc
st OMOJIOTHS
74
Bo3HukHOBEHN
o U DASBITIC bubnunoreka LIOK
2 P 9 0.5 https://m.edsoo.ru/7f41lcc
JKU3HU Ha
74
3emuie
Opranu3msl U bubmmoreka [JOK
3 OKpYy Karomiast 5 1 https://m.edsoo.ru/7f41cc
cpena 74
Coo0OmiecTBa u bu6nmorexa LIOK
4 IKOJIOTHYECKUC 9 https://m.edsoo.ru/7f41lcc
CHCTEMBI 74
PesepBHOE bubmmoteka IIOK
P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
4 2.5
YACOB IIO 3 0
I[TPOI'PAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1 YYEBHO-
METOJIUYECKOI'O OBECIHHEYHEHUA

ObOPY/IOBAHHE U IIPUEOPhI
DJIEKTpOHHAs JOCKa

Mynsixu

Taomuiel

Mukpockon, MUKpPOIIpENapaThbl

XuMHUecKas mocyaa.
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