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1 OBLLASA XAPAKTEPUCTUKA PABOYEN NPOMPAMMbI OUCLUUMNIUHDI

Mporpamma obuweobpasoBatenbHon Yy4vyebHOW AucUMNNUHbLI «EcTecTBo3HaHME»
npegHasHayeHa aAng usyydeHus eCTeCTBO3HaHUS B NpodecCcnoHanbHbiX obpasoBaTenbHbIX
opraHusaumsax, peanuaylowmx obpasoBaTenbHyl0 nporpammy cpegHero  obuiero
obpas3oBaHMst B npedenax OCBOEHUSI OCHOBHOM MpodyeccuoHanbHoM obpasoBaTenbHOM
nporpammbl CIMO (OrNOI CrNO) Ha 6a3e ocHoBHOro o6Lero obpasoBaHus Npu NOAroToBKe
crneumanucToB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OIOC cpegHero obuiero
obpasoBaHust, NpeabsaBAsiEMbIX K CTPYKTYpe, COOEPXaHUK W pesyrbTataMm OCBOEHMS
yyebHoM auncumnnuHbl «EcTecTBo3HaHMe», B COOTBETCTBMM C PekomeHpgauusiMm Mo
opraHusauum nonydyeHuss cpegHero obuwero obpasoBaHuMs B Mpedenax OCBOEHUSA
obpasoBaTenbHbIX NporpamMm cpegHero npodyeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eTom TpeboBaHun beaeparnbHbIX rocygapCTBEHHbIX
obpasoBaTenbHbIX CTAaH4APTOB M NonyyYyaemMon npodeccun nnn cneumanbHOCTU CpeaHero
npodeccunoHanbHoro obpasoBaHus (NMcbmo [lenaptameHTa rocyaapCTBEHHOM NONNTUKN B
cthepe noarotoBkm paboumnx kagpos n AMNO MuHobpHaykm Poccum ot 17.03.2015 Ne06-
259), ¢ yyeTom [NpumMepHON OCHOBHOM OBpasoBaTesfibHOM NporpaMmmbl cpeaHero obLuero
obpasoBaHnda, o0gobpeHHOM  pelweHnem  degeparnibHOro  y4ebHO-MeToL4MYeCcKoro
0b6beanHeHus no obuemy obpasoBaHuto (MpoTtokon oT 28 moHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «EcTecTBo3HaHMe» HanpaBneHO Ha LOCTUXEHue
cnegywowmx yeneu:

* OCBOEHME 3HaHWI O COBPEMEHHOM ECTECTBEHHO-HAYy4YHOWN KapTMHE Mupa 1 MeToaax
€CTECTBEHHbIX HayK; 3HAKOMCTBO C Haubonee BaXHbIMUW MAEAMU WU LOCTUXKEHUSMU
€CTEeCTBO3HaHUSA, OKasaBLUMMM ONpedensiowee BIMSHME Ha pasBUTME TEXHUKN U
TEXHOMOrnn;

* OBNnageHne yMeHMsaMM NPUMEHATb NOMyYeHHble 3HaHWS ANA 00 bACHEHUS ABMNEHUI
oKpyXatowero  Mupa, BOCMNPUATUS NHpopmauun €CTECTBEHHO-Hay4YHOro 1"
npoeccrnoHanbHO 3HAYMMOro COAEpPXaHWUA; pPas3BUTUE UHTENNEKTyarbHbIX, TBOPYECKUX
CrMOCOBHOCTEN U KPUTUYECKOTrO MbILWMEHUSS B XOo4e NpOBedeHMst  MPOCTEMLLMX
nccnegoBaHui, aHanuaa siBNEeHUn, BOCNPUATUS U MHTepnpeTaunm ecTeCTBeHHO-Hay4YHOM
nHdopmMauunuy;

* BOCMUTaHMe YOeXOEeHHOCTU B BO3MOXHOCTW MO3HAHWUS 3aKOHHOM Npupoabl U
NCNONb30BaHMUA LOOCTMXKEHUA eCTEeCTBEHHbIX HayK [Ans pasBuTMS  LUMBUNM3aUMKM U

NnoBbILLIEeHNA Ka4eCTBa XU3HU,
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* NMPMMEHEHNE eCTECTBEHHO-HAY4YHbIX 3HaHUI B NpodeccrMoHanbHON AesATeNnbHOCTU
M NOBCEOHEBHOM M3HM pAans obecneveHnss 6e30MacHOCTU  KU3HEOESTENbHOCTY;
rPaMOTHOrO MCMOJMb30BaHNSA COBPEMEHHbBIX TEXHOMOMNIA; OXpaHbl 300POBbS, OKpPYXKatoLLEen

cpeabl.

2. OBLWASI XAPAKTEPUCTUKA YYEBHOW OUCLUUNMIINHBI «kECTECTBO3HAHME»

EcTecTBO3HaHMe — Hayka O 4BMNeHUAX W 3akoHax npupoabl. CoBpemeHHoe
€CTECTBO3HaHME BKIOYAET MHOXECTBO €CTECTBEHHO-Hay4HbIX OTpacren, u3 KoTopbIX
Hanbonee BaXHbIMU ABNAKTCA uM3MKa, Xumus n 6uonorna. OHO OXBaTbiBaeT LUMPOKUIA
CMEKTP BOMPOCOB O pa3HOOOpa3sHbiXx CBOMCTBaAX OOBLEKTOB MNPUPOLAbl, KOTOPbIE MOXHO
paccMmaTpmBaTtbh Kak e4uMHOe Lienoe.

EcTecTBEHHO-Hay4Hble 3HaHWs, OCHOBAaHHbIE Ha HWUX TEeXHONoruu, OopMUPYHOT
HOBbIM 00pa3s Xu3HWU. Bbicokoobpa3oBaHHbIN YEroBEK HE MOXET AUCTaHUMpoBaTbCs OT
dyHOAaMEHTanbHbIX 3HaHUM 00 OKpYyXKatoLeM MUPE, HE PUCKYSI OKa3aTbCsl 6ECNOMOLLHLIM B
npodeccunoHanbHon aeatensHocTu. J1loboe nepcnekTMBHOE HanpasreHne OesATENbHOCTU
yerioBeka MpPsiIMO MMM KOCBEHHO CBSI3aHO C HOBOM MaTtepuanbHon 6a3oM M HOBbIMU
TEXHOSTOrUSIMU, U 3HAHME UX eCTECTBEHHO-HAY4YHOW CYLLHOCTU — 3aKOH ycrnexa.

EcTtectBO3HaHMEe — HeoTbeMNEMas COCTaBnsowWas KynbTypbl: oOnpeaenss
MMPOBO33PEHNE YENOBEKA, OHO NPOHUKAET U B N'YMaHUTapHY cepy, 1 B OOLLIECTBEHHYIO
XWU3Hb. PaunoHanbHbIM eCTeCTBEHHO-HAY4YHbIN MeToh, COOPMUPOBABLUMNCS B paMKax
€CTECTBEHHbIX Hayk, obpasyeT eCTeCTBEHHOHay4Hyl KapTMHYy Mupa, Hekoe obpasHo-
dunocogckoe 0606LeHNE HayYHbIX 3HAHWM.

OcHoBY eCcTecTBO3HaHUs NPeACcTaBsET:

XnmMnusi — Hayka O BellecTBax, UX cCOCTaBe, CTPOEHUM, CBOWCTBax, npoueccax
npespaLle-HUs, ICNONb30BaHUN 3aKOHOB XMMKUK B NPaKTUYECKON OeATENbHOCTU N0AEN, B
CO34aHnKN HOBbIX MaTepuarnos.

Xnumusi 3aHMMaeT ocoboe MeCTo cpeau eCTECTBEHHbIX HayK, NO3TOMY €e MPUHATO
cuvTatb NMOEPOM eCcTeCTBO3HaHUSA. ECTeCcTBO3HaHME Kak Hayka O SIBMIEHWSAX M 3aKOHax
NPUPOAbI BKITOYAET TakkKe OOHY U3 BaXKHENLINX oTpacnen — b6uonoruio.

Buonormns — coctaBHas YacTb €CTECTBO3HaHMSA. JTO Hayka o xuBoun npupoge. OHa
N3y4yaeT pacTUTENbHbIN, XXUBOTHbIA MUP U YENOBEKA, CMONb3ys Kak COGCTBEHHbIE METOAbI,
Tak U MeToabl APYrMX Hayk, B YaCTHOCTM (PM3MKW, XUMUN N MaTEMATUKWN: HabMaeHus,

JKCNepmmMeHTbl, unccnegoBaHnMA C NOMOLLBbHO CBETOBOINro M J3JNIEKTPOHHOINo MUMKPOCKOoMNa,
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06paboTKy CTaTUCTUYECKMX AaHHbIX MeTogaMu MaTeMaTMYecKoW CTaTUCTUKM W ap.
Buonorna BbisiBNsieT 3akOHOMEPHOCTU, NPUCYLLNE XU3HU BO BCEX €€ MPOSBEHNNAX, B TOM
yucrie obmeH BewecTB, pPOCT, PasMHOXEHMEe, HacneaCTBEHHOCTb, W3MEHYMBOCTb,
3BONOUMIO 1 Op.

CoaepxaHue yyebHom aucumnnuHbl «leorpadua» codetaeT B cebe 3neMeHTh
obuwen reorpacomm UM KOMMMEKCHOrO reorpauyeckoro CTpaHOBELEHUs, MNpu3BaHa
chopmMumpoBaTh y 0ByyaoLWnMXCs LenoCTHOe NpeacTaBrneHne 0 COBpeEMEHHOM MUpe, MecTe
n ponu Poccun B 9TOM MuUpe, pa3BuBaeT No3HaBaTelNbHbIM UHTEPEC K APYrMM Hapodam U
CTpaHam.

OcHoBOM  uM3y4yeHus reorpacmm  4BRsSETCS  coumanbHO  OPUEHTUMPOBAHHOE
cofepXaHne O pasMelleHUn HaceneHuns u xo3anctea, 06 0COBeHHOCTSX, AMHaMUKE U
TeppuTopuasbHbIX CAeACTBUSX MMaBHbIX NOMIMTUYECKUX, SKOHOMUYECKNX, SKOMOrMYECKUX 1
WHbIX NPOLECcCoB, NpoTeKalLmx B reorpaomyeckomM NpoCTpaHCTBe, a Takke 0 npobrnemax
B3aMMOENCTBMS YenoBeveckoro obuiecTsa n NpupoaHOM cpeapbl, aganTtaumm Yyernoseka K
reorpacmyeckum yCroBusaM NpoXxnBaHus.

B npodeccnoHanbHbiX  obpasoBaTenbHbIX — OpraHu3auusix,  peanusyroLmnx
obpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUs
Ororn Cro Ha 6ase ocHoBHOro obuiero obpasoBaHus, U3yyYaeTcss UHTErpupoBaHHas
yuyebHaa gucumnnmHa «EcTecTBO3HaHMe», BKOYawlWas aBa pasgena, obnagatowme
OTHOCUTENbHON CaMOCTOATENbHOCTLIO W LENOCTHOCTbI0 — «Xumusay, «buonornay,
«leorpadusa»— 4YTO He HapywaeT TMpPUBbLIYHYKD JIOTMKY €eCTeCTBEHHO-HAy4YHOro
obpa3oBaHns CTyOEHTOB.

Mpn  ocBoenun  cneuymanbHocten CIMO  coumanbHO-SKOHOMUYECKOTO W
rymaHuTapHoro npodunen npodeccmoHanbHoro obpasoBaHnsa eCTeCTBO3HaHME M3yvaeTcs
Ha 6asoBoMm ypoBHe ®PIOC cpepHero obuiero obpasoBaHUS C Y4eTOM Ccreundgukm
ocBavMBaemou npodeccmm unm cneumanbHOCTU. 3TO BbipaXkaeTcsl B COAepKaHMM 0byyYeHuns,
KONM4YeCTBe 4YacoB, BblAENSEMbIX HA U3ydYeHWe OTAESbHbIX TeM MporpamMmel, rnybumHe mnx
OCBOEHUs obyvawwmmucs, obbeme U xapakTepe npakTUYECKUX 3aHATUA, Buaax
BHeayaAUTOPHOW CaMOCTOATENBHON paboThl 00y4atoLLmnXCA.

Mpn un3yyeHmm y4vebHOro martepmana no xumumm KM Buonormm uenecoodbpasHo
aKUEeHTUpOBaTb BHMMaHuWe OOYy4YaloLMXCA Ha XM3HEHHO BaXHbIX OObekTax npupoabl U
opraHmame 4enoseka. JTo rugpoccepa, atmocdepa u 6buocdepa, KoTopble
paccMaTpmBalOTCH C TOYKU 3PEHUS XMMUYECKUX COCTaBOB M CBOWCTB, MX 3HA4YeHMs OIS

XU3HEOEeATEeNbHOCTU nNoael, 3TO coAep)KaHue, OCBEeLlalollee porfb  BaXXHEWLINX
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XUMUYECKNX ONIEMEHTOB B OpraHname 4enoBeka, BOMPOCbl OXpaHbl 340POBbS,
npodunakTukn 3aboneBaHun U BpedHbIX NPUBbLIYEK, MOCNeACTBUA U3MEHEHUs cpeabl
obuTaHuA Yenoseka AN YenoBeyeckon LnBmnmnsaumnm.

3ameTHOe MeCcTO B coepXaHuu y4ebHoM AMCUMNAWMHBLI 3aHMMaeT y4ebHbIn
mMaTtepuar, He TONbKO POPMUPYIOLLNA €CTECTBEHHO-HAYYHYI0 KapTUHY MUpa Yy CTYAEHTOB,
HO WM pacKpblBaOLWNA NpaKkTU4YeCKoe 3HayYeHWe eCTECTBEHHO-HayYHbIX 3HaHWA BO BCEX
chepax Xn3HM COBPEMEHHOIO 06LLEeCTBa, B TOM YMCHEe B FyMaHUTapHon cdepe.

B uenom yuyebHasa aucuunnuHa «EcTecTBO3HaHME», B COAEPXKaHUM KOTOPOW
BeAyLMM KOMMOHEHTOM SBASIKOTCSA HaydHble 3HaHUA M HayvHble MeTOAbl MO3HaHuS,
no3eonsieT cpopmupoBatb Yy 0by4aloLWMXCA LENOCTHYH €CTECTBEHHO-HAYYHYH KapTUHY
Mupa, npobyauTb Y HUX SMOLMOHASNbHO-LEHHOCTHOE OTHOLWIEHWE K U3y4yaeMoMy
mMartepwuarny, roToBHOCTb K BbIOOpYy OENCTBMIA ONpeaeneHHON HanpaBfiEHHOCTWU, YMEHWe
KPUTUYECKN OLEHMBATL CBOU U YyXKMe OENCTBUS U NOCTYMKMN.

WHTerpupoBaHHOe coaepkaHne y4ebHon ANCLMNIMHbI NO3BONSET NpenogaBaTensam
XUMUN 1 BMONOrMM COBMECTHO OPraHu3oBaTb W3yYeHWe eCTeCTBO3HaHWS, WCMNONb3yH
nMetroLmecs YacTHble MeTOOUKM NpenofaBanng npeameTa.

M3yyeHne obOuweobpasoBaTtenibHOM Yy4yebHOM AuCUMNUHBLI  «EcTecTBO3HaHMe»
3aBepluaeTcs noaBeaeHneM UToros B popme anddepeHuMpoBaHHOro 3ayeTa B pamMmkax
NPOMEXYTOYHOM aTTecTaumm oby4aromxca B nporecce ocsoeHnst ocHoHoun OlMOI CI1O

C nonyyeHnem cpeaHero obuero obpasosanus (MMNCC3).

3. MECTO YYEBHON AUCLUUNITIUHbI B YYHEEHOM MJIAHE

YyebHaa aucuunnuHa «EcTecTBo3HaHWe» sBNseTcs yd4ebHbIM nNpeameToM Mo
Bbl6oOpy 13 obssarensHon npeagmeTHon obnactn «EctectBeHHble Haykn» PIOC cpegHero
obuwero obpasoBaHus.

B npodeccuoHanbHbix  0bOpasoBaTenbHbIX  OpraHu3auusix,  peanuayroLmnx
obpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBaHus B npepenax OCBOEHUS
Ooromn Cro Ha 6ase ocHoBHOro obuwero obpa3oBaHus, YyydyebHas AucuMnnHa
«EcTtectBO3HaHME» udyyaetcs B obuieobpasoBaTenbHOM Umkne yyebHoro nnaHa OlOr
ClMNO Ha 6ase ocHoBHOro obuiero obpas3oBaHus C MONy4YeHMEM cpegHero obuiero
obpaszosaHus (MMCC3).

B yuebHbix nnaHax MNMNCC3 mecto ydebHOM ancumnnunHel «EctecTBo3HaHMe» — B

coctaBe ob6ueobpasoBaTenbHbiX YY4EOHbLIX OUCUMMNMH MO BbIGOPY, POpPMUPYEMbBIX U3
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oba3aTenbHbix npeameTHbix obnacten ®rOC cpegHero obuwero obpasoBaHus, Ons

cneunansHocTten CI1O cooTBeTCcTBYlOLLErO Npodhmnsa npodeccuoHanbHoro obpasoBaHums.

4. PE3YJIbTATbl OCBOEHUA YYEBEHOWU OUCLUMIIUHBI

OcBoeHune cogepxaHua ydebHon aucumnnuHbl «EcTecTBo3HaHMe» obecneymBaet
AOCTMXKEeHne oby4varomnmMmcs cnegyowmnx pe3ynbTaToB:

* ITUYHOCMHbIX:

— YCTOMYUBBIA UHTEPEC K UCTOPUN N OOCTUXKEHNSAM B 06M1aCTM €CTECTBEHHbIX HayK,
YyBCTBO rOpA0CTM 32 POCCUNCKNE E€CTECTBEHHbIE HaYKMU;

— TOTOBHOCTb K MPOAOIMKEHMIO 0O6pa3oBaHWUSA, MOBLILEHUIO KBanudukauum B
n3bpaHHOM NpodecCuoHanbHOW OeATEeNbHOCTU C WUCMONb30BaHMEM 3HaHMKM B obnactu
€CTECTBEHHbIX HayK;

— OObEKTMBHOE OCO3HaHWE 3HAYMMOCTWU KOMMETEHLMA B 0ONacTM ecTeCTBEHHbIX
HayK Ons Yernoseka u obuecTBa, yMEHME MCNONb30BaTh TEXHONOMMYECKME OJOCTUXKEHMUS B
obnactn uaunku, XMmMmmun, Guonormm Ans NOBbILLEHUS COOCTBEHHOrO MHTENNEKTYanNbHOro
pasBuTUA B BbIOpaHHON NpodeccrnoHanbHom AesaTenbHOCTY;

- YMEeHMe nNpoaHannanpoBaTb TEXHOrEHHbIE NOCNEACTBUS ANA OKpYXKatoLLen cpeabl,
ObITOBOM M NPON3BOACTBEHHON AEATENBHOCTM YENOBEKA;

— rOTOBHOCTb CaMOCTOATENbHO A0bbIBaTb HOBbIE ANt ceb6s eCTEeCTBEHHO-HAYyYHbIe
3HaHUS C UCMONb30BaHMEM AN 3TOr0 AOCTYMNHbIX UCTOYHUKOB MHGOPMaLMK;

- YMeHue YynpaBnATb CBOEW MO3HaBaTeNbHOW [OeSATEeNbHOCTLI0, MNPOBOAUTL
CaMOOLIEHKY YPOBHSI COBCTBEHHOIO MHTENNEKTYaNbHOIro pa3suTus;

- YMEHVe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLUEHUA B KOMaHZE Mo
pelweHnto obLmnx 3agay B 0b6r1actm ecTecTBO3HaHUS,

* MemanpedMemHbIX:

- OBfageHMe YMEHUSIMMU U1 HaBblkaMW pPasfiMYHbIX BUAOB MO3HABATENbHOWN
DEeATeNbHOCTU AN U3YyHeHUsT pasHbIX CTOPOH OKPY>KatoLero eCTeCTBEHHOro Mmpa,;

= TPUMEHEHME OCHOBHbIX METOAOB MO3HaHWA (HabnwogeHusl, Hay4Horo
3KCnepuMmeHTa) st U3ydeHnsa pasnmnyHbliX CTOPOH eCTECTBEHHO-HAY4YHOW KapTUHbLI MUpa, C
KOTOPbIMM BO3HMKAET HEOOXOAMMOCTbL CTankupaTbCs B NpodeccuoHansHomn cepe;

— YMEHME OnpeaensaTb LUenu u 3agayn OesTenbHOCTU, BbibupaTb cpeacTea ans ux

OOCTWXXEeHNA Ha NpPaKTUKe;
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- YMEHMEe MCMonb30BaTbh PasfnUyYHble WCTOYHMKU ON1 NOfyYeHUs eCTeCTBEeHHO-
Hay4YHOM MHpopMauun 1 oLeHnBaTb ee AOCTOBEPHOCTb ANA OOCTMXKEHUS NOCTaBIIEHHbIX
Lenen n 3agav;

* (pedMemHbIX:

- CchOpPMMPOBaAHHOCTL MPEACTaBNEHNUA O LENOCTHON COBPEMEHHOW €CTEeCTBEHHO-
Hay4YHOW KapTUHEe Mupa, Npupoae Kak eauHOM LEeSIOCTHOM CucTeMe, B3aMMOCBA3U
Yyenoseka, Npupoasbl 1 obLiecTsa, NPOCTPaHCTBEHHO-BPEMEHHBI X MaclwTabax BceneHHoW;

- BNageHne 3HaHuAMM 0 Hanbonee BaXKHbIX OTKPbITUAX U OOCTUXEHUSIX B obnacTtu
€CTEeCTBO3HaHUSA, MOBMMSABLLUMX HA 3BOSIOLMIO NPEenCTaBneHun O nNpupoae, Ha pasBuTHe
TEXHWKN 1 TEXHONOINMI;

- COPMUPOBAHHOCTb YMEHUSA MNPUMEHATb €CTEeCTBEHHO-Hay4yHble 3HaHua Ans
0OBACHEHNSA OKPYXKalOLLMX SABNEHUIN, COXPaHEHUS 340p0Bbsl, obecneveHns 6esonacHoOCTU
XnsHepeatenbHoctTn,  GepexHoro  OTHOLUEHUS K  npupoae, paunoHanbLHOro
NpMpoaoNoNb30BaHNSA, a TakkKe BbIMOSTHEHMSA POSIM FPAaMOTHOro NoTpebutens;

- CchOPMUPOBAHHOCTb NPEeACTaBNEHNA O HAay4YHOM MeToAe MO3HaHMa Npupoabl U
CpeAcTBax M3yYeHUs Meramvpa, MakpoMmmpa W  MUKPOMUPA; BradeHwe npuemamm
€CTEeCTBEHHO-Hay4HbIX Habn4eHWA, OMNbITOB, UCCMEAOBaHUN N OLEHKN AOCTOBEPHOCTU
NonyYeHHbIX pe3ynbTaToB,;

- BNageHue MOHATUMHBLIM annapaTtoOM eCTECTBEHHbIX HayK, MO3BOMSOWUM
nos3HaeaTb MUP, Yy4yacTBOBaTb B [AUCKYCCUAX MO €CTECTBEHHO-Hay4YHbIM BOMpoOcam,
NCNonb30BaTb PasfmMyHble UCTOYHUKM MHpopMaLnn Ansa NnoaroToBkM COBCTBEHHbIX paboT,
KpUTUYECKN OTHOCUTLCA K coobieHnsam CMW, cogepxalimm Hay4YHyo MHopMaLuuio;

- C(OPMUPOBAHHOCTb YMEHUM MNOHUMATb 3HAYUMOCTb €CTECTBEHHO-HAYYHOro
3HaHNA AN KaKO4oro yernoseka He3aBUCMMO OT ero npodeccrmoHanbHOW AeATEeNbHOCTH,
pasnuyatb akTbl M OLEHKW, CpaBHUBATb OLEHOYHbIE BbIBOAbLI, BUOETb WX CBSA3b C
KpUTEPMSIMU OLIEHOK N CBSA3b KPUTEPUEB C ONpeaeneHHon CUCTEMON LIEHHOCTEMN.

B pesynbTaTe udyyeHus AMCLMNIMHBLI Y OBy4varowmxcsa OpMUPYOTCA 3NEMEHTDI
cnegyoLwmnx obLmMX KOMNETEHLWNN:

OK 01. BblbupaTtb cnocobbl peweHunsa 3agad nNpodeccroHanbHON OesATEeNbHOCTU
NPUMEHUTENBHO K Pa3fIMYHbIM KOHTEKCTaM;

OK 04. 3dpdekTMBHO B3aMmoaencTtsoBaTth U paboTaTb B KONNEKTMBE U KOMaHAE;

OK 07. CopencreoBaTb COXpaHEHMIO OKpyXaroLwen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HaHUS 006 M3MEeHeHWW Knumarta, NPUHUUNBI GepexnMBoro Npov3BOACTBA,

3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHLIX CUTYaLINAX;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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B pamkax nporpaMmbl y4ebHOM AMCUMNIMHBI Y obyyatowmxcs opMUpyLoTCs

cneagywuwime NIMYHOCTHbIE pe3ysibTaThbl:

Kog HanmeHoBaHue NNYHOCTHbIX pe3ynbTaToB
JiP 1 OcosHaowuin cebsa rpaxaaHMHOM M 3aLLMTHUKOM BEIUKOWM CTpaHbl
JIP13 [OTOBHOCTb 0GY4YaloLLErocs COOTBETCTBOBATL OXUAaHWsAM paboTogaTenei: OTBETCTBEHHbI

COTPYAHVK, OUCUMMIMHMPOBAHHbIN, TPYOONtoOMBbIN, HaLeNeHHbIN Ha AOCTUXEHNE
nocTaBMeHHbIX 3agay, apPeKTUBHO B3aMOAENCTBYIOLLMIA C YNeHaMn KOMaHbI,
COTPYOHMYAIOLWWIA C APYTMMUY MOABMW, MPOEKTHO MbICTISILLMA.

JIP 16 MprobpeTeHne oGyYalOWMUMUCA CcOUManbHO 3HAYMMbIX 3HAHU O npaBunax BeaeHus
aKonornyeckoro obpasa XunsHu o Hopmax 1 TpaguLUUsx TPyOOBOW AeATENbHOCTM YeNoBeKa O
HOpMax W TpaauuMsiX MOBEAEHUS 4YenoBeka B MHOrMOHaLMOHAarbHOM, MHOFOKYNbTYPHOM
obuecTBe.

JIP 20 LleHHOCTHOE OTHOLLEHME 0By4YaloLLMXCA K CBOEMY 340POBbIO U 300POBbLI0 OKpyXatoLmx, 30K
N 300pOBOK OKpYXKatoLlen cpege u T.4.

5. COOEP>XAHUE YYEBHOWU OUCLMNNUHDI

XUMUA:

BBegeHune

HayyHble mMeTOoAbl NO3HaHMSA BELLECTB U XMMMUYECKMX SABMeHun. Ponb akcnepumeHTa u
Teopun B xummn. MogenumpoBaHMe XUMUYECKUX MNPOLIECCOB. 3HaA4YeHMe XUMMU MPU OCBOEHMMU
npodeccun CIMO un cneumanbHocten CI1O TexHuMyeckoro npodunsa npodeccuoHanbHOro
obpasoBaHus.

1 OBLUAA W HEOPFTAHUYECKAA XUMUA

1.1 Xumua — Hayka o BeLjecTBax

OcHoBHble noHATMA xumuun. BewectBo. ATtoM. Monekyna. XuUMWYECKUA  3NIEMEHT.
Annotponus. lNpocTble 1 crnoXHble BellecTBa. KayeCTBEHHbIN U KONUYECTBEHHbLIN COCTaB BELLECTB.
Xnmudeckune 3Hakm n dopmyrnbl. OTHOCUTENBHbIE aTOMHAsl U MOMeEKynsapHaa Macchl. Konmyectso
BellecTBa.

OcHOBHbIe 3aKOHbl XMMUU. CTexnomeTpusi. 3aKOH COXpPaHEHUS MaccChl BEWECTB. 3aKOH
NMOCTOSIHCTBA COCTaBa BELLECTB MOMEKYNSPHON CTPYKTYpbl. 3akoH ABOragpo v crnegctBus U3 Hero.

Pac4yeTHble 3agaun Ha HaxoXgeHWe OTHOCUTENBHON MOSEKYNAPHOM Macchbl, onpeaeneHve
MacCOBOWN JOMN XUMUYECKMX 3ITEMEHTOB B CIIOXXHOM BELLIECTBE.

LemoHcmpauuu

Mopgenun aToMoB XMMUYECKMX 3ITEMEHTOB.

Mogenn Monekyn npoCTbIX M CIOXHbIX BeLllecTB (wapocTtepxHeBble n CTioapTa—
Bpurne6a).

Konnekuunsa MPOCTbLIX N CIOXXHbIX BELLECTB.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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HekoTopble BewecTBa Konm4ectsoM 1 Monb.

Mogaenb MmonsipHoro o6bema rasos.

AnnoTtponus docdopa, kucropoaa, onoea.

lMpogpunbHblie u npogeccuoHaslbHO 3Ha4YyuMble 3/IeMeHMbl  COOepP)KaHUsl.
AnnoTtponHble mMogudukauun yrnepoga (anmas, rpadut), kucrnopoda (KMCropod, O30H), OfioBa
(cepoe u 6enoe onoBo). NoHATME O XMMMUYECKON TEXHOMNOMMN, BUOTEXHONOIMMM U HAHOTEXHOSOTUN.

1.2 CtpoeHue atoma. lNepmnognyecknmn 3akoH u lNepnognyeckasa cuctema XMMM4YeCKUX
anemeHTOoB [1.U1. MeHpeneeBa

Mepnognyeckun 3akoH M. W. MeHpeneeBa. Otkpbitne [O. W. MeHpeneeBbiM
Mepuoanyeckoro 3akoHa. Nepuogmnyecknin 3akoH B doopmynuposke [. . Mengeneesa.

Mepuogundeckas Tabnuvua XUMMUYECKUX 3JNEMEHTOB — rpadmyeckoe oTobpaxeHue
nepuogmyeckoro 3akoHa. CTpykTypa nepuoguyeckon tabnuubl: nepuogbl (mansie n 6onbline),
rpynnbl (rmaBHasi U1 NOGO4YHas).

CmpoeHue amoma u llepuoduyeckuli 3akoH []. N. MeHOeneeea. AToMm — croXxHas
yactmua. Agpo (NPOTOHbI WU HEWTPOHbI) U 3nekTpoHHas obonoyka. WM3otonbl. CTpoeHue
9NEKTPOHHbIX 00O0MoYeK aToMOB 3NeMEHTOB Manbix nepuogoB. OcobeHHOCTM CTpoeHus
3NEKTPOHHbIX 00O0MoYeK aToOMOB 3fEMEHTOB OOMbLUMX NEPUOAOB (NEPEXOOHbIX 3NEMEHTOB).
MoHsaTne 06 opbutansax. s-, p- n d-opbutanu. SNeKTPOHHbIE KOHGUIypaLnum aToOMOB XMMUYECKUX
31EeMEHTOB.

CoBpemeHHas dopmynupoBka [lepuognyeckoro 3akoHa. 3HadeHue [lepmogudeckoro
3akoHa u lNepuognyeckon cucteMbl xummyecknx anemeHtoB [. V. MeHaeneesa gns pasBuTtus
HayKn1 1 NOHUMaHUS XMMUYECKOWN KapTUHbI MMpa.

HdemoHcmpayuu

Pasnu4yHble popMmbl Neprogmnyeckon cnctemol xmmmyeckmx anemenTos [. . MeHgeneesa.

OunHamunyeckue Tabnuubl Ans MmogenupoBaHus Nepnognyeckon CUCTEMBI.

OneKkTpusaums Ten n ux B3aMMmoaencTeme.

JlabopamopHbIl onbim

MogenuposaHune noctpoeHus Nepunoanyeckon Tabnuubl XMMUYECKNX SNEMEHTOB.

lMpogpunbHble u npogheccuoHaslbHO 3Ha4YuMble 3/1eMeHMbl COOEeP)KaHUSI.
PagnoaktmBHoCTb. Mcnonb3oBaHWe pagvoOakTUBHLIX  W30TOMOB B TEXHUYECKMX  Lensx.
PeHTreHoBCKOE M3ny4eHne M ero MCnonb3oBaHMe B TEXHUKE U mMeauuuHe. MogenupoBaHue Kak
MeToA NPOrHO3MpPOBaHUA CUTyaLMM Ha NPOU3BOACTBE.

1.3 CtpoeHue BellecTBa

MoHHaa xummnyeckas cBA3b. KaTnoHbI, X obpasoBaHme N3 aToMOB B pe3ynbTaTte npouecca
OKUCNEeHUss. AHMOHLI, MX oDpa3oBaHME M3 aTOMOB B pe3ynbTaTe npouecca BOCCTAHOBIEHMS.
MoHHasa cBA3b Kak CBSA3b MeXQy KaTMoOHaMM M aHMOHaMM 3a CYET 3reKTpOoCTaTUYecKoro

nputskeHusi. Knaccmdmkaums MOHOB: MO cocTaBy, 3HAKy 3apsaa, HanuMunilo rmapaTHon 0bonoYKu.
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MoHHble KpucTannuyeckue pelweTkn. CBONCTBa BeLWECTB C MOHHLIM TUMOM KpPUCTanmMyeckon
peLueTKu.

KoBaneHTHaa xumuyeckas cBaA3b. MexaHuam o6pa3oBaHWs KOBaNEHTHOW CBS3M
(OBMEHHbIN N OOHOPHO-aKLENTOPHbIN). OneKkTpooTpuuatenbHOCTb. KoBaneHTHble nonsipHas u
HenonsipHasa cBs3n. KpaTHOCTb koBaneHTHON cBA3W. MonekynspHble 1 aTOMHbIE KpucTannumyeckme
pelweTkn. CBOMCTBaA BELECTB C MOSEKYNIAPHBIMU M aTOMHBIMW KPUCTanIMYeCKMMn peLlleTkamMu.

MeTtannuuyeckasa cBaA3b. MeTannuyeckas Kpuctannumyeckas pelleTka u meTannuyeckas
XnMmmnyeckas cessb. Pusmyeckme CBONCTBa MeTansos.

ArperaTHble COCTOSIHUSI BelleCTB W BoAopoAdHas CBA3b. [Bepaoe, Xwuakoe wu
razoobpasHoe cocTosiHusA BewecTB. [lepexon BewecTBa M3 OAHOrO arperaTHOro COCTOSIHUSA B
apyroe. BogopogHas cBA3b.

Bopa. PactBopbl. PactBopeHue. Boga kak pactBoputenib. PacTBOPUMOCTb BELLECTB.
HachblwweHHble, HeHacbILWEHHbIe, NepechIWeHHbIe pacTBOPbl. 3aBUCMMOCTb PacTBOPMMOCTY ra3os,
XUOKOCTEN U TBEPAbIX BELECTB OT PasfiMyHbIX hakTOpOB.

MaccoBas gonsa pacTBOPEHHOrO BellecTBa.

YucTtble BewecTBa U cMmecu. [oHATNE O cMecu BeLLecTB. [OMOreHHble U reTeporeHHble
cmecn. CoctaB cmecen: obbemMHass M MaccoBas [ONM KOMMOHEHTOB CMECK, MaccoBasi Aons
npumecen.

OucnepcHble cucrtembl. [loHaTMe O AaucnepcHon cucteme. [ducnepcHas dasa u
aucnepcmnoHHas cpena. Knaccudmkaums gucnepcHblx cuctem. NoHaTne o KonnongHbiX cuctemMax.

Hdemoncmpayuu

Mopenb KpucTannmyeckon peLueTkn Xrnopmaa HaTpus.

O6pasubl MMHEPAIIOB C MOHHOW KPUCTanINYeCcKon peLLIETKON: KanbuuTa, ranuTa.

Mogenu KpucTannmyecknx peLleToK «Cyxoro nbaa» (unu noga), anmasa, rpadgputa (unu
KBapua).

MpnbBopbI Ha XMAOKUX KpUcTannax.

O6pa3supbl pasnUuHbIX AUCMEPCHBIX CUCTEM: 3MYIIbCUIN, CYCNEeH3Wh, adpo3onen, renen u
30nen.

Koarynauus.

CuHepesuc.

Adbdpext Tungans.

JlabopamopHsbie ornbimbi

MpurotoBneHne cycneHsmm kapboHaTa kanbuus B BOAE.

MonyyeHne amynbcum MOTOPHOrO Macna.

O3HakoMneHne co CBOMCTBaAMM OUCNEPCHBIX CUCTEM.

lpakmuyeckoe 3aHssmue

lNpuroToBneHne pacTeBopa 3aaHHOW KOHLIEHTpaLUW.
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lMpogpunbHbie u npogheccuoHasbHO 3Ha4YUMbIe 3JIeMeHMbI codep)kaHusi. PacTBopeHve
Kak (pn3MKo-XxMMmMYeckui npouecc. Tennosble apdekTsl Npu pactBopeHun. Kpuctannormgparthbl.
PelweHne 3agay Ha MaccoBYyHO 4O PAaCcTBOPEHHOrO BellecTBa. NpMMmeHeHne Bogbl B TEXHNYECKUX
uensax. XKecTkocTb BoAbl U cnocobbl ee ycTpaHeHusa. MyuHepanbHble BOAbl.

lNonspHOCTL CBA3M W NONAPHOCTb Monekynbl. KoHaeHcaumsa. TekyyecTb. BoaroHka.
Kpuctannuaauusa. Cybnumaums n gecybnumaumsa. AHomanmm pmnsnyeckmx cBoncTe Bogbl. XXugkue
Kpuctannbl. MUHepanbl n ropHble NOpoabl Kak MPUPOAHbIE CMeCcU. AMyNbCUM U cycneHsmn. 3onu (B
TOM yuncrne asposonn) n renn. Koarynaumnsa. CuHepesuc.

1.4 Knaccudmkauma HeopraHM4eckmux BewecTB

Metannbl. Oco0eHHOCTM CTpOeEHMss aToOMOB W KpuctannoB. Pusmdeckne CBOWCTBA
meTannoB. Knaccudgukauma MeTannoB no pasfndHbiM  NpusHakam. XMMUYEecKMe CBOKMCTBA
MEeTannoB. ANEKTPOXUMUYECKUI pag HanpshkeHnn meTannos. MeTtannotepmus.

O6bwue cnocobbl nonyyeHunss metannoB. lMoHATMe o meTannyprun. lNMupomeTannyprus,
rmgpomeTannyprusa n anektpomeTtannyprus. Cnnasbl YEpHbIE N LIBETHbIE.

Hemetannbl. OcobGeHHOCTM CTpoeHusi aTtomMoB. HemeTtannbl — npocTble BellecTsa.
3aBMCMMOCTL CBOWCTB rasioreHoB OT UX NONOXeHUs B nepuoanyeckon cucteme. OKMCnuTenbHble U
BOCCTAHOBMUTENbHbIE CBOWCTBA HEMETaNfIoB B 3aBUCMMOCTM OT WX MOMOXEHUs B psagy
3NEeKTpooTPULLATENBHOCTH.

Kncnotbl  nx ceoncta. Knucnotbl Kak anekTponnuTbl, X Knaccudukaumsa no pasnimyHbIm
npusHakam. XMMUYECKMEe CBOWMCTBA KUCMOT B CBETE TEOPUWN 3MEKTPONIMTUYECKOW LMCCOoLMaLnN.
OcobeHHOCTN B3aMMOAENCTBUS KOHLIEHTPUPOBAHHOW CEPHOM M a30THOW KUCIMOT C MeTannamu.
OcCHOBHble cnocoObl NONy4YeHMs KUCNOTbI.

OcHoBaHuA M unx cBoucTBa. OCHOBaHUS KaK SNEKTPONUTbI, WX Knaccudukaumsi no
pasnn4yHbIM Npu3Hakam. XMMMYeckne CBOMCTBA OCHOBaHUN B CBETE TEOPUN ITIEKTPOSTIUTUYECKOWN
anccoumaumun. PasnoxeHme HepacTBOpUMbIX B Boge OCHOBaHUN. OCHOBHbIE CNOCOObI NONyYeHus
OCHOBaHUM.

Conu n nx ceonctBa. Conu kak anektponutbl. Conn cpegHue, KUCNblE U OCHOBHbIE.
XnMudeckne CBOWCTBA COJIEM B CBETE TEOPUM INEKTPONUTUYeckon auccoumaumm. Cnocobbl
nony4exus conen. N'maponus conemn.

Okcuabl n ux ceoncrtea. Coneobpasyrowme n Heconeobpasytowme okcmabl. OCHOBHbIE,
aM@OoTepPHbIE N KUCMNOTHblE OKCUAbl. 3aBUCMMOCTb Xapakrepa OKcuga OT CTENEHU OKUCINEHUs
obpasytoLLlero ero metanna. Xmmmyeckmne CBOMCTBa OKCMAOB. [lonyvyeHne oKCcMaoB.

HemoHcmpayuu

Konnekuusa metannos.

Bsaumogenctene meTannoB C HeMeTannamum (Kenesa, UWHKaA W anioMUHUSE C CEpOW,
antMrHUSA C NOOOM, CYpbMbl C XITOPOM, FOPEHME Xernesa B XNope).

'lopeHne meTannos.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycs 8 1C Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO - 15.02.12-00[.12.PI

ECTECTBOSHAHWE | C.13/52

AntoMnHOTEPMUS.

Konnekuna HemetannoB. [opeHve HemeTannoB (cepbl, ¢ocdopa, yrns). BblTecHeHue
MeHee aKTUBHbIX rasioreHOB U3 paCTBOPOB MX coren 6onee akTMBHbIMW ranoreHamu.

Mogaenb NpOMbILLNEHHON YCTAHOBKW 451 NPOM3BOACTBA CepHOM kKncnotbl. Moaens neun ons
obxura mnsBecTHsaka. Konnekumm npoaykumin CUIMKaTHOM MpOMbILWIIEHHOCTM (CTekna, dapdopa,
dasHca, ueMeHTa pasnuyHbIX Mapok 1 ap.).

B3avmogencteme azoTHOM U KOHLEHTPUPOBAHHOW CEPHOW KUCMOT C MeTasnfiamu.

"lopeHune hoccopa n pacTBopeHme NpoayKTa ropeHust B Boge.

lNony4deHne n cBOMCTBA aMPOTEPHOro rmapokcuaa.

HeobpaTtumbin rugponms kapbuaga kanbumsi.

O6paTtnmbIn rmgponm3 conen pasnmyHoro Tuna.

AneKTponuTuyeckasa guccoumauma. SNeKTPonnTbl N HEINEKTPOUTbI. DNEKTPoNuTUYecKas
anccoumaums. MexaHnambl aneKTpONUTUYECKOM ANCcoLmMaummn Ans BeWeCTB C pasfimyHbiMy TUnamm
XUMNYECKON CBA3WN. MapaTMpOBaHHbIE N HermapaTMpoBaHHbIE MOHbI. CTENEHb 3NEKTPONTUMTUYECKON
anccoumaumn.  CunbHble W cnabble  anektponuTbl.  OCHOBHbIE  MOMOXEHMS  Teopuu
aneKkTponuMTu4eckomn guccoumaumm. Kncnotbl, OCHOBaHMSA 1 CONKU KakK neKTPOnnThbI.

HdemoHcmpayuu

PacTBOopMMOCTbL BeLecTB B BOAE.

CobupaHue ra3oB METOAOM BbITECHEHMS BOAbI.

PacTtBopeHue B Boge CepHOM KUCNOTbI M CONENn aMMOHUSI.

O6pasubl kpuctannorapaTos.

M3roToBneHne runcoBom NOBA3KM.

VcnblTaHne pacTBOPOB 3MEKTPONIMTOB M HEANEKTPONUTOB Ha NpegMeT AMCCOoLMaLmnn.

3aBUCMMOCTb  CTEMNEeHU 3JNEKTPONMTUYECKOM OMCCOUMaUMM  YKCYCHOW  KUCMOTbl  OT
pa3baBneHus pacTeopa.

[BMKEHNE OKpaLLEHHbIX NOHOB B 3NEKTPUYECKOM More.

MpuroToBneHme XecTKon BoAbl N yCTPaAHEHME €€ KECTKOCTMW.

MNoHUTBI.

O6pa3supbl MUHEpanbHbIX BOL, Pa3fU4HOIrO Ha3HayYeHus.

JlabopamopHbie onbimsbi

3akanka n oTnyck ctanu.

O3HakoMneHne co CTpyKTypamm ceporo 1 6enoro vyryHa.

PacnosHaBaHwue pya xenesa.

McnbiTaHne pacTBOPOB KUCNOT MHANKATOPaMM.

B3aumopgencTeme metannioB ¢ KUCNOTaMW.

B3anmopgenctBue KUCMOT C OKCuaamMm MeTarnnos.

B3anmopgenctBue KUCNOT C OCHOBAHUAMM.
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BsaumogencTtaune KACIOT C CONSMMN.

McnbiTaHne pacTBOpOB Lenoyen uHaMKaTopamu.

B3aumopgencTeme Lwenoyem ¢ Conamu.

PaanoxeHne HepacTBOPMMbIX OCHOBaHUMN.

B3anmopgenctBue conen ¢ metaniamu.

BaavmopgencTteume conen gpyr ¢ opyrom.

M'moponua conemn pasnuyHoro Tuna.

lpakmuyeckue 3aHssmus

Mony4yeHue, cobupaHve n pacnos3HaBaHve ras3os.

PelueHune akcnepmMMeHTanbHbIX 3agau.

lMpodpunbHbie u NpogheccuoHasibHO 3HaYUMbIe 3/IeMEeHMbI COOepP)KaHUsl.

Koppo3usa meTannos: Xxummyeckas 1 anekrpoxmmmyeckasi. 3aBMCMMOCTb CKOPOCTUN KOPPO3UK
OT YCNoBWin OKpyxatoLen cpebl. Knaccudumkaumsa Koppo3nm MeTasnioB Mo pasnnuyHbIM Npu3Hakam.
Cnocobbl 3aWnTbl METANOB OT KOPPO3UMU.

Mpon3BoACTBO YyryHa 1 ctanu.

MonyyeHne HemeTannoB OPakUMOHHOW MNEPEroHKOM XWOKOro BO3AyXa M 3NEeKTPONn3oM
pacTBOPOB UMW pacniaBoB 3NEKTPONNTOB.

CunukaTHasa NpOMbILLNIEHHOCTb. [pOM3BOACTBO CEPHON KUCNOTHI.

MpaBuna pasbaBneHnss CcepHOW KUCNOTbl. Wcnonb3oBaHWME CEpPHOW  KUCMOTbl B
NPoMbILWNEHHOCTU. EgKne wenoun, nx ncnosnb3oBaHme B NPOMbILLSIEHHOCTU. [[alleHasa u HeraweHas
N3BECTb, UX MpUMEHeHWe B cTpouTenbcTBe. unc u anebacTp, rmncoBaHue. [NoHaTne o pH
pacTteopa. KucnotHas, weno4vHasi, HeMTparnbHas cpega pacTBopoOB.

1.5 Xummnyeckue peakuum

Knaccudumkauma xummyecknx peakummn. Peakunm coeanHeHns, pasroxXeHus, 3aMmeLLeHus,
obmeHa. Katanutuueckue peakuumn. OOpatmmble n HeobpaTumble peakuun. [OMOreHHble W
reTeporeHHble peakuun. OK30TEPMUYECKME U SHOOTEPMUYECKME peakumu. TennoBown addpekT
XUMUYECKUX peakLmii. TepMOXUMUYecKne ypaBHeHUS.

OkucnuTenbHO-BOCCTaHOBUTENbHbIe peakuun. CrteneHb okucnenunsa. Okucnutenb u
BOCCTaHoBreHue. BocctaHoButenb n okucnexme. Metog anekTpoHHoro 6anaHca gnsi COCTaBneHns
YPaBHEHWNI OKUCTTUTENbHO-BOCCTAHOBUTENBHbLIX PeaKLMN.

CKOpOCTb XMMMUYECKUX peakuun. [loHATME O CKOPOCTU XMMUYECKUX pPeakuun.
3aBNCUMOCTb CKOPOCTU XMMWUYECKMUX pPeakuMi OT pasnmyHbiX (pakToOpoB: NMpMpOAbl pearnpyowmx
BELLECTB, UX KOHLEHTpauum, TemnepaTypbl, NOBEPXHOCTU COMPUKOCHOBEHUS W WUCMNOMb30BaHMWS
KaTanu3aTopos.

O6paTnmocTb XMMmnyecknx peakumn. Obpatmmble n HeobpaTuMble peakunn. Xummyeckoe
paBHOBeCUE 1 CNOCObbl ero CMeLLEeHus.

HdemoHcmpayuu
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Mprmepbl HeoBpaTUMbIX peakumi, naywmx ¢ obpasoBaHmMemM ocajka, rasa unv Boasbl.

3aBMCUMOCTb CKOPOCTU peakumn OT NPUPOAbLI pearnpyoLmnx BeLlecTs.

Bsaumogenctene pacTBOPOB CEPHOM KUCMOTbI C pacTBopamMu TuocynbdaTta Hatpus
pasfiMyHON KOHLIeHTpauum n TemnepaTypbl.

Mopaenb KunsaLero cnos.

3aBUCMMOCTb CKOPOCTU XMMUYECKOW peakuMm OT NPUCYTCTBUS KaTanusatopa Ha npumepe
pasnoXeHus Nepokcuaa Bogopoaa ¢ MOMOLLbI0 ANOKCMAA MapraHua n katanassb.

Mogenb anekTponusepa.

Mogaenb aneKTpoNU3HOM BaHHbI ANS NONyYEHUS antoMUHUS.

Mogaenb KONOHHbI CUHTE3a aMMmnaKa.

JlabopamopHbie onbimsbli

Peakuusa 3amelleHna meam xenesom B pacTBope MeaHOro Kynopoca.

Peakuuu, ngyume c obpasosaHnem ocagka, rasa unum Boabl.

3aBMCUMOCTb CKOPOCTU B3aMMOOENCTBUSA CONAHOM KUCNOTbI C MeTannamum OT UX Npupoabl.

3aBMCUMOCTb CKOPOCTU B3aMMOLENCTBUS LMHKA C CONAHON KMUCIOTOW OT ee KOHUEeHTpauuu.

3aBMCUMOCTb CKOpOCTU B3aumogenctsma okcuga megu (ll) ¢ cepHom kucrnoton oOT
Temneparypsbl.

lMpogpunbHbie u npogheccuoHasibHO 3Ha4YuUMbIe 3iIeMeHmbI codep)kaHusi. [oHsTue 00
ANeKTponuM3e. ANeKTPonmM3 pacnnaBoB. JNEKTPoniM3 pacTBOPOB. DNEKTPONNTUYECKoe NonyyYeHue
anomuHus. [pakTudeckoe npuMeHeHWe anekTponusa. [anbBaHonnacTuka. [anbBaHoOCTErns.
PadwmHupoBaHme LBETHLIX MeTanNoB.

KaTtanus. [oOMoreHHble 1 reteporeHHble katanuaaTtopsbl. [IpoMmoTopkl. Katanutnyeckme aabl.
NHrmbuTtopsi.

Mpon3BoACTBO aMMUaKa: Cbipbe, annapaTtypa, Hay4YHble NPUHLMMLI.

2 OPTAHUYECKAA XUMUA

2.1 OCHOBHblIE MOHATUA OPraHNYECKON XUMUU U TEOPUSA CTPOEHUA OpPraHUYecKux
coeauHeHun

MNpeomeT opraHunyeckom XxXumMuu. [lpupoaHble, WCKYCCTBEHHbIE W CUHTETUYECKMEe
opraHunyeckune BellecTsa. CpaBHEHME OpraHNYeCcKnx BELLECTB C HEOPraHNYECKUMMU.

BaneHTHOCTb. XMMmnyeckoe CTpPOEeHMe Kak Nnopsgok CoOequMHEHUMst aTOMOB B MOMEKYnbl MO
BaNEHTHOCTMW.

Teopus cTpoeHus opraHun4yeckux coeguHeHnin A. M. BytnepoBa. OCHOBHbIE NOSTOXEHMS
TEOPUM XMMUYECKOTO CTPoeHUs. isomepus n nsomepbl. Xumudeckune popmynbl 1 MOAENN MOSEKYN
B OpraHM4eckon XMMun.

Knaccudmkaumsa opraHuyeckux BellecTB. Knaccudpukauusi BELWECTB MO CTPOEHMIO
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YyrnepogHoro ckerneta v Hanuuuio yHKUMOHanbHbIX rpynn. fomonorm u romonorusa. Hadvana
HomeHknatypbl IUPAC.

Knaccucpmkauma peakumn B oOpraHu4eckom xumumn. Peakumm npucoegnHeHus
(rmapupoBaHns, ranoreHMpoBaHud, rmgporanoreHMpoBaHus, rmapatauun). Peakumm oTwenneHns
(BervapvpoBaHus, AervaporanoreHnpoBaHusd, gerngpataumm). Peakuun 3ameweHuns. Peakumm
n3omepumsawmu.

HdemoHcmpayuu

Mogenu monekyn romosnioros U N30MepoB OpraHUYeCKUX COeaUHEHUI.

KauecTtBeHHOe OBHapyxeHue yrrepoga, BoAOpOAa M xfiopa B MOMEKynax opraHuyeckmnx
COeNHEHUN.

JlabopamopHbIlU onbim

M3roToBneHne mogenen Monekyn opraHM4ecknx BeLecTB.

lMpodpunbHbie u NpogheccuoHasbHO 3Ha4YuUMbIe 3/1IeMeHmbI codep)kaHusi. [oHaTne o
cybctpate n peareHTe. Peakuum OKUCNEHMS W BOCCTAHOBMEHUSI OpraHMYEeCcKMX BELLECTB.
CpaBHeHue knaccudpumkaumm COeOUHEHUn W Knaccudumkaumm peakumnm B HeopraHu4eckom u
OpraHN4eckon XumMmn.

2.2 YrneBopopoAabl U UX NPUPOAHbIE UCTOYHUKN

AnkaHbl. AfikaHbl: FOMOIOrMYECKMIA pAS, U30OMEPUS U HOMEHKNaTypa ankaHoB. XuMuUYyeckme
CBOKMCTBA ankaHoB (MeTaHa, 3TaHa): ropeHue, 3aMelleHune, pasnoxeHue, AerngpuposaHue.
lMpyMeHeHne ankaHoB Ha OCHOBE CBOWNCTB.

AnkeHbl. JTuneH, ero nonyveHve (gerngpupoBaHMeM 3TaHa, genonvMmepusauunen
nonmatuneHa). Flomonornvyecknin psa, N3omMepus, HoMeHknaTypa ankeHoB. XMMn4eckne CBOMCTBA
3TUNEeHa: ropeHue, KayecTBeHHble peakuun (obecuseuynmBaHve OpoMHOM BoAbl WM pacTBopa
nepmaHraHaTa kanus), rmgpatauus, nonumepusaums. NpumeHeHne aTuneHa Ha OCHOBE CBOWCTB.

[AneHbl n Kay4vyku. [oHATHME O AneHax Kak yrneBogopodax C ABYMSA ABONHBbIMU CBA3SMMU.
ConpskeHHble aueHbl. Xumudeckme cBoncTBa OyTagveHa-1,3 v umsonpeHa: obecuBeudnBaHue
GpoMHOM BOAbI 1 NONMMepU3aums B Kaydyykn. HatypanbHbIn U CUHTeTUYecKkne Kkay4vyku. PesuHa.

AnkuHbl. AuetuneH. XVMU4YeCKME CBOMCTBA aueTUNeHa: ropeHue, obecuBevMBaHue
OpOMHOWM BOAbI, NPUCOEAMHEHUA XNOopoBoAopoda W ruapartaums. NpuMeHeHne aueTuneHa Ha
OCHoOBe CBOMCTB. MexknaccoBas usoMmepusi ¢ ankagueHamu.

ApeHbl. BeH3on. Xumunyeckume cBoncTBa OeH3ona: ropeHve, peakumm 3ameLleHus
(ranoreHnpoBaHue, HUTpoBaHue). MNMpumeHeHne 6eH30na Ha OCHOBE CBOWCTB.

MpupoaHble UCTOYHUKKM yrneBogopodoB. [lpupodHbIi ra3: cocTtaB, NPUMEHEHME B
KayecTBe Tonnmea.

Hed1b. Coctar n nepepabotka HedpTn. MNeperoHka HepTn. HedTenpogyKThbi.

HdemoHcmpayuu

lopeHVe MeTaHa, 3TuneHa, alueTuneHa.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycs 8 1C Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO - 15.02.12-00[.12.PI

ECTECTBOSHAHWE | C.17/52

OTHoLweHne MeTaHa, 3TuneHa, auetTurneHa n 6eH3ona K pacTBopam nepmaHraHaTa Kanvsi u
OpoMHon Boae.

lMonyyeHne aTuneHa peakumen pJeruwgpaTtauuum 3TaHona, aueTuneHa — rmMgporiusom
kapbuaa kanbums.

PasnoxeHve kayyyka nMpu HarpeBaHuu, WCMNbITaHWE MNPOAYKTOB pPasfoOXeHus Ha
HenpeaenbHOCTb.

Konnekumsa obpasuoB Hedpt M HedTenpoayktoB. Konnekuus «KameHHbIn yronb u
NPOAYKLUNS KOKCOXMMUYECKOro NPOM3BOACTBAY.

JlabopamopHbie onbimbli

O3HakoMneHue ¢ Konnekumen obpasuoB HeOTM U NPOAYKTOB ee nepepaboTKu.

O3HakoMneHve ¢ Konmnekumnen kayyykoB 1 obpasuamm nsgenui 3 pesuHol.

lMpoghunbHbie u npogheccuoHannbHO 3Ha4YUMble 35ieMeHmbl codepxaHusi. [pasuno B.
B. MapkoBHukoBa. Knaccugukaums n HasHavyeHne kaydykos. Knaccudpukaumnsa n HasHavyeHmne pesuH.
BynkaHunsauna kay4yka.

MonyyeHne aueTuneHa nNUPONM3OM MeTaHa W KapbuaHbiM cnocobom. Peakuums
nonuMmepusaumm  BuHUNXxnopuga. [llonuMBuHUNXNOPUL W €ro npuMeHeHue. Tpumepusaums
aueTtuneHa B 0eHson.

MoHsaTMe 06 akcTpakuun. BocctaHoBneHne HUTpobeH3ona B aHUNuH. 'omonormyeckun psa
apeHoB. Tonyon. HiuTpoBaHue Tonyona. TpoTun.

OcHOBHbIE HanpasieHUs1 NPOMbILLUNIEHHOW NepepaboTk NPUPOAHOro rasa.

MonyTHbIN HedbTAHOM ras, ero nepepaboTka.

Mpouecchl NPOMbILLIIEHHON NepepaboTkn HEPTU: KPEKMHT, pudopMuHr. OKTaHOBOE YUCHO
GEH3NHOB 1 LEeTaHOBOE YNCIIO AM3ENbHOro TonnmBea.

Kokcoxumunyeckoe Nnpon3BoaCcTBO M €ro NpoAayKUms.

2.3 Kucnopopcoaepxawme opraHnyeckme coeauHeHuns

CnupTtbl. [lonydeHve aTaHona OpoXeHWeM [MoKO3bl WM ruagpataumen  3TUneHa.
MMapokcunbHas rpynna kak yHKunoHanbHasa. MNoHATMe O npeaenbHbIX OAHOATOMHBLIX CrvpTax.
XvMunyeckne CBONCTBA 3TaHOMa: B3aMMOAENCTBUE C HAaTpuem, obpa3oBaHMe NPOCTbIX U CROXHbIX
adupoB, okucrieHve B anbgerng. NpuMeHeHne aTaHomna Ha OCHOBE CBOWCTB. AMKOronusm, ero
nocneacTBuUA Aris opraHuamMa yeroseka v npegynpexaeHue.

MuuepyvH Kak npeactaBUTeNb MHOrOATOMHbIX CNMPTOB. KayecTBeHHas peakuus Ha
MHOroaToMHble cnupTbl. NMpuMeHeHne rnuuepuHa.

®deHon. dusmyeckne U xMMmyeckue csoncTBa deHona. BsavmHoe BnusHWe aTtomMoB B
Mornekyne deHona: B3aMmMogencTBme ¢ rmapoKCMaoOM HaTpus U a30THOW KUCIOTOW. [pumeHeHne
d¢eHoNna Ha OCHOBE CBOWCTB.

Anbgerngbl. lNoHaTne 06 anbgerngax. AnbgerngHas rpynna kKak dyHKUMOHarnbHas.
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dopmanbgerng U ero CBOMCTBA: OKUCMEHME B COOTBETCTBYIOLLYIO KUCNOTY, BOCCTaHOBIEHME B
COOTBETCTBYIOWMA cnupT. [MonydeHne anbaerngoB OKUCNEHMEM COOTBETCTBYIOLLUUX CMNUPTOB.
MprmeHeHne opmanbaerMga Ha OCHOBE €ro CBOMCTB.

KapboHoBble kucnotbl. MoHATHe o kapboHoBbIX kKucnotax. KapbokcmnbHasa rpynna Kak
dyHKUMOHanbHasa. [omonormyeckun psg  npedenbHbIX OOHOOCHOBHBLIX KapOOHOBLIX  KMUCMOT.
MonyyeHne kapOOHOBLIX KUCIIOT OKUCIIEHMEM anbaerngoB. XMMUYECKME CBOWCTBA YKCYCHON
KMCnoTbl: obwme CBONCTBA C MUHEpParibHbIMU KACAOTaMu 1 peakumsa atepudukaummn. lNpumeHeHne
YKCYCHOW KWUCNOTbl HA OCHOBE CBOWCTB. BbICLUNE XUPHbIE KNCAOTbI HA NpUMepe nanbMUTUHOBOW U
CTeapuHOBOW.

CnoxHble 3adupbl M Xupbl. [lonyvyeHne crioxHbiXx 3UPOB peakumen aTepudukaumnmn.
CnioxHble achmpbl B npupoae, Ux aHadeHne. NpuMeHeHne CnoXxHbIX 3¢pnpoB Ha OCHOBE CBOWCTB.

Kupbl kak criokHble adumpbl. Knaccudukaums Xupos. XMMUYECKME CBOMCTBA XXUPOB:
rMaponu3 1 rmapupoBaHne XXUOKnx Xupos. NprumeHeHne XMpoB Ha ocCHOoBe CBOMCTB. Mbina.

YrneBoAabl. Yrneesoabl, WX Knaccudukaums: MoHocaxapugbl (rfoko3a, gpyKkTosa),
auncaxapuibl (caxaposa) n nonucaxapuipbl (kpaxman v Lenniososa).

[MioKko3a — BeLeCcTBO C [BOMCTBEHHOM QYHKUMENW — anbaerngocnupt. XuMudeckune
CBOWNCTBA [/1OKO3bl: OKUCIIEHNE B TIOKOHOBYKO KUCIOTY, BOCCTaHOBMEHME B COpOUT, cnMpToBOE
OpoxeHune. MNprMeHeHne rnKo3bl Ha OCHOBE CBOWCTB.

3HayeHve YrneBOOOB B XMBOM MNPUPOOE M XM3HM 4enoseka. [loHATME O peakumsx
NOSIMKOHAEHCAUMN N TnaponiM3a Ha NpuMepe B3anMonpeBpaLLeHnin: rKosa < nonucaxapug,.

Hdemoncmpayuu

OkucneHuve cnupTa B anbgerna.

KauyecTBeHHbIe peakLmm Ha MHOrOaTOMHbIE CINPTHI.

PactBopumocTb beHona B Boge Npu 00bIYHOM TEMMNepaType U HarpeBaHuu.

KayecTBeHHble peakunmn Ha oeHon.

Peakuusa cepebpaHoro sepkana anbaernaoB U rOKO3bI.

OkucneHve anbgerMgoB M IMOKO3bl B KACMNOTY C nomowbio ruapokenga megum (Il).
KauyecTtBeHHada peakuums Ha kpaxman. Konnekunsa adupHbIx Macernn.

JlabopamopHbie onbimsbi

PacTtBopeHue rmuuepvHa B BO4e U B3aMMoaencTaue ¢ rmgpokcugom meaum (l1).

CBoWcTBa YKCyCHOW KMCNOTbI, OBLLMe CO CBOMCTBAMU MUHEPanbHbIX KUCAOT.

[lokasaTenbCTBO HEMPEAENbHOro Xxapakrepa XUgkoro xmpa.

B3anmopgencTsume rnokosbl U caxaposbl ¢ ruapokeungom meau (I1).

KauecTBeHHas peakumsi Ha Kpaxmarn.

lMpogpunbHbie u npogheccuoHanbHO 3Ha4YUMble 35IeMeHmMbl codepxkaHusi. MeTunoBbI
CNUpPT M ero UCMnonb3oBaHNe B Ka4yeCTBE XMMUYECKOrO Cbipbs. TOKCMYHOCTL MeTaHona v npasuna
TexHukn 6esonacHocTu npu paboTte C HUM. OTUNEHIMUKOMb U ero npuMeHeHue. TOKCUYHOCTb
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3TUNEHIMMKONA 1 NpaBuna TexHUKn 6esonacHocTn Npy paboTe C HUM.

Mony4yeHune heHona n3 NPOAYKTOB KOKCOXMMMYECKOrO NPON3BOACTBa U 13 GeH3ona.

MonukoHaeHcaums dopmansgernga ¢ eHornom B eHonodopmanb4eruaHyro CMony.
Auetanbgerna. NMoHATME O KeTOHax Ha MNpuMmepe aueToHa. [puMeHeHMe aueToHa B TEXHUKE U
NPOMbILLNEHHOCTMW.

MHoroobpa3sune kapGoHOBbLIX KUCAOT (L aBeneBon KUCMOTbl Kak ABYXOCHOBHOW, akpUIOBOM
KMCIOTbI Kak HenpeaenbHom, 6EH30MHON KUCNOTbI Kak apoMaTUYECKOn).

lMneHkoobpasyowme macna. 3amMeHa >XUPOB B TEXHWKE HEMULEBbLIM  CbIpbEM.
CuHTeTu4eckmMe MorLue cpeacraa.

MonoyHokncnoe 6poxeHne rnoko3bl. KucnomonoyHslie npoaykrbl. CunocoBaHne KOPMOB.
HutpoBaHue uenntonosbl. NMMPOKCUNH.

2.4 AsoTcopepxalume opraHM4eckue coeguHeHUs

AMuHbI. TloHATME 00 amuHax. Anundatmyeckme amuHbl, WX Kaccudukaumsa wu
HOMeEHKNaTypa. AHUIMH Kak opraHMyeckoe OocHoBaHue. [lonyyeHne aHunuHa mn3 HUTpobeHsona.
lMpyMeHeHne aHUNMHa Ha OCHOBE CBOWCTB.

AMMHOKMCNOTbI. AMUHOKMCIOTHI Kak amdoTepHble AMdYHKUMOHAmNbHbIE OpraHn4eckue
coeuHeHusa. XmuMmnyeckme CBOMCTBA aMWHOKUCIIOT: B3aMMOOENCTBUE C Lienoyamu, Kucnotamm m
ApYr ¢ opyrom (peakums nonvkonaeHcauun). NentugHasn cesa3b 1 nonvnenTuabl.

MpyMmeHeHne aMMHOKMUCNOT Ha OCHOBE CBOWNCTB.

Benku. lNepBnyHasa, BTOpUYHas, TpeTMYHAA CTPYKTypbl 6enkoB. XumMuyeckme CBOWCTBA
OenkoB: ropeHue, geHatypauusd, rmaponna, LBeTHble peakunn. buonornyeckmne yHkLmmn 6enkos.

Hdemoncmpayuu

B3anmogencTeme ammmaka m aHUnmMHa ¢ ConsiHOM KNCITOTON.

Peakuus aHunuHa ¢ OpomHon Bogon.

[okasaTenbCTBO HaNMunsA (PYHKLMOHANbHbLIX rPYNMn B pacTBOPax aMUHOKUCIIOT.

PacTtBopeHue n ocaxgeHvne 6enkos.

LiBeTHble peakunn 6enkos.

FopeHne NTnybLero nepa u LWepCTAHON HUTW.

JlabopamopHbie onbimsbi

PacTtBopeHue 6enkoB B Boae.

O6HapyxeHune 6ernkoB B MOSIOKE N MACHOM ByrnboHe.

HeHaTypaums pactBopa 6enka KypmHOro siila CnmpToM, pacTBopaMu COSen TSKenbIX

METansoB U NPy HarpeBaHuu.

lMpakmuyeckue 3aHsmMus

PelwleHne akcnepmMMeHTanbHbIX 3agay Ha MaeHTUMKaLMIO OpraHMYeCckux CoOeguHEHNN.

PacnosHaBaHwue nnacTmMacc 1 BOMOKOH.

MpogunbHblie u npogheccuoHanbHO 3HaYuMble 3JIeMeHMbl  COOepP)KaHUsl.
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AmMUHOKanpoHoBag kucnoTa. KanpoH kak npefcraBvTenb NonnamMuaHbIX BONOKOH. Mcnonb3oBaHue
rmgponusa 6enkoB B MPOMbIWEHHOCTU. [lonuBmHMNXnopua, nonutetTpadTopaTuneH (TedsoH).
deHonopopmanbgerngHble  nnactmacceel.  Llennynoung.  TpomblwneHHoe  NpOuM3BOACTBO
XUMNYECKNX BOSTOKOH.

BUONOIrnA:

BBepgeHune

O6bekT u3ydeHua Guonormm — xuBas npupoga. [pu3Hakm XMBbIX OPraHM3MoB WU KX
MHoroo6pasue. YpoBHeBasi opraHmM3aumsi XXMBow npupogbl 1 agontounsa. MeTogbl NO3HaAHUS XXMBOW
npupogbl. Obwme 3akoHomMepHocTn Guonorun. Ponb Guonornm B hopMMpOBaAHUN COBPEMEHHOM
€CTEeCTBEHHO-Hay4YHOW KapTMHbI MUpa N NpakTUYECKON AeATENbHOCTU N4EMN.

3HayeHne OuomnorMm npu  OCBOEHUM npodeccMin u  crneumanbHOCTEN CpedHero
npodeccnoHanbHOro obpasoBaHus.

HdemoHcmpayuu

Buonorvyeckne cuUCTeMbl pPasHOrO YPOBHS: KreTka, OopraHuam, nonynsumsi, akocuctema,
Guocdepa.

LlapcTBa »xu1Bon npnpoapl.

1. YHYEHUE O KJIETKE

Xumunyeckasa opraHmsaums KnetTku. Knetka — anemeHTapHas XuBasi cuctema 1 OCHOBHas
CTPYKTYPHO-(DYHKUMOHaNbHass eauHULa BCEX XMBbIX OpraHM3MoB. Kpamkas ucmopusi u3y4YeHusi
Krnemxku.

Xnmudeckaa opraHmsaumsa knetkn. OpraHudeckne M HeopraHMdeckue BeLLeCcTBa KNEeTKU U
XMBbIX OpraHM3MoB. benku, yrnesoapbl, NUNUAbI, HYKNENHOBbIE KUCMOTbI U UX POSlb B KNETKE.

CtpoeHune u byHKumMM KneTku. [NNpokapmoTuieckne n aykapmotmyeckme KneTkn. Bupychbl kak
HekneTo4Has hopmMa XnsHu n ux 3HadeHme. bopbba ¢ BupycHeiMn 3abonesaHuavn (CMNWO v ap.)
LUntonnasma u knetoyHas membpaHa. OpraHongpbl KNeTKu.

OOmeH BelWwecTB U NpeBpaweHue 3Heprum B Knetke. [MnacTuyeckun n aHepreTuHeckun
obmeH.

CtpoeHne un dyHkumm xpomocom. OHK — HocuTenb HacneacTtBeHHOM MHAOPMaLNN.
Pennukauusa OHK. eH. M'eHeTnyeckun koa. buocnHtes benka.

XX13HeHHbIN UMK KneTku. Knetkn n nx pasHoobpasve B MHOrOKIETOYHOM OpraHusme.

LuppepeHuyuposka krnemok. KneTtouHas Teopus CTpOEeHUS opraHn3mMoB.

MwuTto3. LinTokuHes.

HemoHcmpayuu

CTtpoeHnune u cTpykTypa bernka.

CtpoeHue monekyn AHK n PHK.

Pennukauuna JHK.

CxeMbl aHepreTuyeckoro obmeHa n 6ruocnHTesa benka.
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CTpoeHune KNeTok NpoKapmoT M 3yKapuoT, CTPOEHME U MHOroobpasmne KneTok pacTeHumn
N XXMBOTHbIX.

CTtpoeHue Bupyca.

doTorpacmm cxem CTPOEHMS XPOMOCOM.

Cxema cTpoeHus reHa.

MwuTo3.

2. OPTAHN3M. PASMHOXEHWE N MHOWBUOYAINBHOE PA3BUTUE
OPIrAHM3MOB

PasmHoxeHue opraHmamoB. OpraHuam — eguHoe uenoe. MHoroobpasve opraHusmoB.
Pa3mMHOXeHne — BaXkHeNLLEE CBOWCTBO XMBbIX OpraHmM3mMoB. [lonosoe n 6ecnonoe pa3amHOXeHME.
Menoa. Obpa3oBaHMe NOMOBbLIX KITETOK U ONNOAOTBOPEHME.

MHamBmnayanbHoe pasBuTue opraHuama. AMOpuroHanbHbIi aTan oHToreHesa. OCHOBHbIE
cTagun ambpuoHanbHoro paseutns. OpaaHoeeHes. [NocmambpuoHansbHoe pa3sumue.

CxoAcTBO 3apoaplllen npeacrtaBuTenen pasHbix rpynn NO3BOHOYHbLIX Kak CBUAETENbCTBO MX
3BOMOLUMOHHOrO poAcTBa. MprynHbI HapyLeHWI B pa3BnTmM OpraHn3MoB.

MHguBnayanbHoe pas3BuTMe 4enoBeka. PenpogyktmBHoe 3popoBbe. [locneacrtsus
BNUSIHUA  ankoronsi, HWKOTWHA, HapKOTUYECKUX BELLECTB, 3arps3HeHMs cpegbl Ha pasButme
yenoseka.

HdemoHncmpayuu

MHoroobpasune opraHnM3mMoB.

OOMeH BeLLEeCTB 1 NpeBpaLLeHne SHEPrnn B KNeTKe.

doTOCUHTES.

[eneHne kneTku.

MwuTo3.

Becnonoe pasMHOXeHne OpraHn3moB.

O6pasoBaHune NofnoBbIX KNETOK.

Meros.

OnnopoTBOpEHUE y pacTEHU.

WHaveuayanbHOe pa3suTye opraHu3mMa.

Tuvnbl NOCTAaMOPMOHANBHOIO Pa3BUTUSA XXUBOTHbIX.

3. OCHOBbI FTEHETUKIN 1 CENNEKLU

OcCHOBblI y4YeHMss O HacneacTBEeHHOCTUM M U3MEHYMBOCTU. [eHeTuka — Hayka o
3aKOHOMEPHOCTAX HAcneACTBEHHOCTM U M3MEHYMBOCTM  opraHmamoB. [. MeHgenb —
OCHOBOIMOJSOXHUK FEHETUKN. [eHeTnYeckass TEPMUHONOTNSE U1 CUMBOSIMKA.

3aKoHbl reHeTuKn, ycTaHoBneHHble . MeHgenem. MoHormbpugHoe u gurnbpugHoe
CcKkpelmBaHne XpoOMOCOMHasi Teopusi HacreacTBEHHOCTU. Bsaumodelicmeue eeHos. [eHeTuka
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nona. CuenneHHoe € nosoMm HacredogaHue. 3Ha4YeHWe FeHeTUKM ONA Cenekumm M MeguuuHbI.
HacnencrtBeHHble 60Mne3Hn Yenoseka, X NpUYMHbI U NpodunakTmKa.

3aKOHOMEepHOCTH M3MEHYMBOCTM!. HacnencrtBeHHas, nnm reHoTMnuyeckas,
N3MeH4YMBOCTb. MoaudukaumoHHas, UM HeHacneacTBeHHas, U3MEHYMBOCTb. ['eHeTMKa YenoBeka.

leHeTuka M MeauumHa. MaTtepuanbHble OCHOBblI HACreACTBEHHOCTU U MU3MEHYMBOCTMU.
'eHeTuMKa 1 aBonOUMOHHAs Teopus. 'eHeTMKa nonynsuni.

OcHOBbI CeneKkuMn pacTeHUW, XUBOTHbIX W MUKpoopraHuamoB. [eHeTuka —
TeopeTnyeckas ocHoBa cenekuun. OgomallHMBaHME XWMBOTHLIX W BblpalluMBaHWE KyrNbTYypPHbIX
pacTeHuMin — HadarnbHble 3Tanbl cenekunn. Yuenmne H. U. BaBunoea o ueHTpax MHoroobpasms u
NPOVCXOXOEHNA KYNbTYpHbIX pacTeHnin. OCHOBHble MeToAbl cenekuun: rmbpuansaums u
NCKYCCTBEHHbIN 0TO6Oop. OCHOBHbIE AOCTUXEHWUS COBPEMEHHOM CENEKUUN KyNbTYPHbIX pPacTeHUN,
AOMaLLHMX XXMBOTHBIX 1 MUKPOOPraHN3MOB.

BuotexHonorvsa, ee [OOCTMXEHMS M MEepCneKkTyMBbl pasBUTUA. Omuyeckue acreKkmal
Hekomopbix QocmuxeHuli 8 6uomexHonoauu. KroHuposaHue XugomHbix  (ripobremsi
KITOHUPOBaHUS Yesioeeka).

HdemoHcmpayuu

MoHornbpugHoe n aurnépuaHoe CKpeLLmBaHume.

lMepeKkpecT XpOMOCOM.

CuenneHHoe HacnegoBaHue.

MyTauun.

LleHTpbl MHOroo6pasunsa 1 NPOUCXOXKAEHMSA KyNbTYPHbIX PACTEHUA Y AOMALLHUX KUBOTHbIX.

MGpnaunsaums.

McKyccTBEHHbBIM OTOOP.

HacnenctseHHble 6one3Hn Yyenoseka.

BnusaHne ankoronuama, HapkoMaHu1, KypeHus Ha HacnegCcTBEHHOCTb.

JlabopamopHoe 3aHsimue

CocTtaBneHune NpoCcTenLmnx CXem MOHOrMGpMAHOro N ANrMBpPUAHOIo CKpeLMBaHMS.

PelueHune reHeTu4eckmx 3agau.

CocTtaBneHune n aHanm3 pogocrnoBHbIX

4. 3BONOUNOHHOE YYEHUE

MpoucxoxpgeHne M HavanbHble 3Tanbl pPa3BUTUA XU3HM Ha 3emne. [wnoTesbl
NPOUCXOXOEHUSA XM3HWU. M3yyeHne OCHOBHbIX 3aKOHOMEPHOCTEN BO3HUKHOBEHWS, Pas3BUTUSA U
CYLLIECTBOBAHMS XN3HM Ha 3emMne. YCNnoXXHEHME XNBbIX OPraHn3MoB B NPOLLECCE 3BOSOLINN.

MHoroo6pasue xnBoro Mmpa Ha 3emre 1 CoBpeMeHHasi ero opraHm3saums.

UcTopusa pa3BuTtus aBonoLMOHHbIX naen. 3HadeHne pabot K. JlnHHes, XK. b. llamapka B

pa3BUTUN 3BOSTOLMOHHBIX naen B Gnonorun. OBoOLNMOHHOE yyeHue Y. [lapsuHa.
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EctectBeHHbIn O0TOOP. Ponb 3BOMOLMOHHOIO yyYeHuss B (0OPMMPOBAHMN COBPEMEHHOMN
€CTEeCTBEHHO-Hay4YHOWN KapTUHbI Mupa.

MukpoaBoniouua u makpoasonouua. KoHuenuua Buaa, ero kputepuu. lMonynaumsa -
CTPYKTYpHas eavHuua Buaa n asonoumn. [mxywime cunbl asonouun. CuHTeTMYeckas teopus
aponoumn.  Mukpoasontouns.  CoBpeMeHHble  npeacTaBneHMss O  BugoobpasoBaHum
(C.C.YetBepukos, N. N.LUmanbrayseH). Makpoasontouus. [lokasaTtenbCcTBa 3BOMOLMN.

CoxpaHeHue 6uonoaudeckoeo MHO20006pa3usi Kak ocHosa ycmolyugsocmu buocghepbl u
rnpozgpeccusHo20 ee passumus. [lpuynHbl BbiMupaHus BuAoB. OCHOBHblE HanpaBreHUs
3BOJIOLMOHHOrO nporpecca. buonornyeckunin nporpecc n Gnonornvecknin perpecc.

HdemoHcmpayuu

Kputepuun Buaa.

CTtpykTypa nonynsauuu.

ApanTuBHble 0COBEHHOCTN OPraHN3MOB, UX OTHOCUTESNBbHBIN XapakTep.

OBOMIOLMOHHOE APEBO PacTUTENBHOrO MUpa.

OBOMOLMOHHOE APEBO XXMBOTHOMO MUpa.

MpencraBuTenn peakmx U ncyesaroLwmx BUOOB PacTEHNN N XKUBOTHbIX.

JlabopamopHoe 3aHssmue

OnucaHune ocobert 0gHOro BMaa no Moponornyeckomy Kputepuro

N3yyeHne npucnocobneHHOCTM opraHn3MoB K cpee obuTtaHus

M3yyeHne roMmonormyHbix OpraHoB, PYAMMEHTOB Kak JoKa3aTeNnbCTB 3BOMOLUN

5. UCTOPUA PA3BNTUNA XXN3HN HA 3EMJIE

AHTponoreHes. 3onouna npumatoB. COBpPEMEHHblE TUMNOTE3bl O MNPOUCXOXKAEHUN
Yyenoeka. [JokazaTenbCcTBa pOACTBA Yel0OBEKA C MITEKOMUTAOLLUMU XXMBOTHLIMU. DTanbl 3BOMOLNM
Yyenoseka.

YenoBeuyeckue pacbl. POACcTBO U eOMHCTBO NPOUCXOXOEHMS YernoBevecknx pac. Kputuka
pacusma.

Hdemoncmpayuu

UepTbl cXxoacTBa M pasnuyns YenoBeka 1 XMBOTHbIX.

UepTbl cxoacTBa YenoBeka v NpMMaToB.

MponcxoxaeHne Yenoseka.

YenoBeyeckue pachl.

SKcKypcuu

MHoroo6pasue BnaoB. Ce30HHbIe M3MeHeHUs B npupoae (OKpeCTHOCTM NpodyeCcCUoHanbHOM
obpasoBaTenibHOW opraHu3aLmn).

EcTecTBEHHblE ¥  UCKYCCTBEHHblE 3KOCUCTEMbl (OKPECTHOCTM  NPOGECCUOHANBHON

obpasoBaTenbHON opraHn3auun).

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycs 8 1C Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO - 15.02.12-00[.12.PI

ECTECTBOSHAHWE | C.24/52

FEOrPA®UA:

BeegeHue

"eorpachus kak Hayka. Ee ponb 1 3HadeHne B cucteme Hayk. Llenn n 3agaydm reorpadum npum
ocBoeHuu crneunanbHocTten CI10.

1. AicTouHuKM reorpadmyeckon nHgopmaumnm

TpaguuUMOHHBIE W HOBblE MeTOAbl reorpadPuyecknx uccrnegoBaHun.  MCTOYHUKK
reorpacunyeckon nHopmaumun. 'eorpaduyeckme KapTbl pasfiMyHON TEMATUKM U UX NPaAKTUYECKOe
ncnonb3oBaHue. Ctatnuctnyeckne matepmansl. [eoMHpopMaunoHHbIe cuctemMsl. MexayHapoaHble
CpaBHeHMS.

lpakmuyeckue 3aHsImMus

O3HakomMneHne ¢ reorpamyeckMmn KapTammn pasnuyHON TEMaTUKN.

HaHeceHne 0CHOBHbIX reorpadu4eckmx 06 LEKTOB Ha KOHTYPHYIO KapTy.

CocTaeneHne kKapT (KapTOCXeM), OTpaalowMx pasfnuyHble reorpaduyeckme sIBNEeHUs n
npoueccsl.

ConocTaBneHne reorpacmyecknx KapT pasnnyHon TemMaTmkn Ans onpeaeneHms TeHaeHummn
N 3aKOHOMEPHOCTEN Pa3BUTUA reorpacmnyeckmx SBreHnin N NpoLeccos.

Mcnonb3oBaHue cTaTUCTUYECKUX MaTepuanoB U reonHOOPMaLMOHHbBIX CUCTEM.

2 . Nonutnyeckoe yCTPONCTBO MUpa

Monntnyeckas kapta Mupa. Mictopuyeckue aTanbl ee (hopMMpPOBaHUS U COBPEMEHHbIE
ocobeHHocTU. CyBepeHHble rocygapctBa M HecaMOynpaBnsoWMecs  rocyaapCTBEHHbIe
obpasoBaHus. [pynnupoBka CTpaH Mo NnoLwaan TeppUTopMn U YNCNEHHOCTM HaceneHus. Popmbl
npaBfeHns, TUnbl rOCyaapCTBEHHOIO YCTPONCTBA M hOPMbI rOCYAapCTBEHHOMO pPeXMMa.

Tunonorma cTpaH MO YPOBHK COLUMANBHO-IKOHOMUYECKOrO pasBuUTULA. YCroBuss W
0COBEHHOCTH CoLMarbHO-9KOHOMUYECKOrO Pa3BUTUSA Pa3BUTbIX U PA3BMBAIOLLIMXCSA CTPAH U UX TUMbI.

lpakmuyeckue 3aHsImMus

O3HakoMneHne ¢ NONMTUYECKON KapTon Mupa.

CoctaBneHune kapT (KapTOCXeM), XapakTepuayowmx rocyaapCTBEHHOE YCTPOMUCTBO CTpaH
Mupa, reorpaduio COBpEMEHHbIX MEXAYHAPOOHbIX N permoHanbHbIX KOH(STMKTOB.

HaHeceHne Ha KOHTYpHYK KapTy CTpaH MMUpa, KPyMHEeMWuWxX no nnowagn Tepputopum u
YNCNEHHOCTN HaceneHus.

CocrtaBneHune TemaTU4eCckux Tabnuu, xapakTepusyoLmx pa3nnyHble TUMbl CTPaH No yPOBHIO
counanbHO-3KOHOMUYECKOrO pasBUTUS.

3. MNeorpadpmsi MMPOBbLIX MPUPOOHbLIX PECYPCOB

Bsaumogenctemne yenoBedeckoro obuiectsa M NpUPOOHON cpefbl, ero 0COOGEHHOCTU Ha
COBPEMEHHOM 3Tarne. JKoNorns3aums Xo3anCTBEHHOW AeATenbHOCTM YveroBeka. [eorpaduyeckas
cpega. PasnuuHble Tunbl NPUPOAONONb30BaHUA. AHTPOMOreHHble MNPUPOAHbIE  KOMIMIIEKCHI.

"eoakonorndeckune npobnembl. Ocobo oxpaHsiemble NPUPOAHbLIE TEPPUTOPUMN.
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MpupoaHble ycrnoBua U1 MPUPOAHbIE  pecypcbl. Buabl  NpUpOOHbLIX  PEeCYypCoB.
PecypcoobecneveHHOCTb. PasmelyeHne pasnumyHbiX BUOOB NPUPOAHbBIX PECYPCOB Ha TEPPUTOPUN
MupoBou cywmn. Pecypcel MupoBoro okeaHa. TepputopmanbHble CoOMYeTaHUs NPUPOOHbLIX PeCypCoB.
MpupoaHo-pecypcHbi noTeHuman. MNMpobnembl MU NepcnekTMBbl OCBOEHUSA MPUPOLHbIX PecypcoB
ApKTMKM 1 AHTapkTukn. Mpobnembl M nepcnekTuBbl OCBOEHUSI NMPUPOAHLIX PECypcoB APKTUKU U
AHTapPKTUKMN.

lpakmuyeckue 3aHsamus

OnpepgeneHne un cpaBHeHWe 06eCNeYeHHOCTN pasnUYHbIX PErMoHOB W CTpaH Mupa
OCHOBHbIMV BUAamMu1 NPUPOAHbIX PECYPCOB.

BbisiBneHvne Hanbonee tunuyHbl Npobnemsl n nepcnekTnBbl OCBOEHWSI MPUPOOHbBIX PECYPCOB
APKTUKM 1 AHTaAPKTUKN.X SKONOrM4YecKknx Nnpobnem, BO3HMKAIOLWMX NPY UCNONb30BaHUM PasfnnyHbIX
BMAOB NPUPOAHBLIX pecypcoB. MOMCK BO3MOXHbIX MyTEN UX peLueHuns.

OKOHOMMYECKasi OLeHKa UCNOSb30BaHNS PasfnnyHbIX BUOOB NPUPOAHbLIX PECYPCOB.

4 . [eorpadmsa HaceneHns mupa

UuncneHHOCTb HaceneHusa Mupa n ee gMHamuka. Hanbonee HaceneHHble PerMoHbl U CTPaHbl
Mupa. Bocnpon3soacTBo HaceneHns u ero Tunbl. Jlemorpacuyeckas nonuTtuka.

lMonoBag n Bo3pacTHasi CTPYKTypa HaceneHus.

KauecTBo Xu3HuM HaceneHus. TepputopuanbHble pasnnumsa B CpegHen NpoaosPKUTENbHOCTH
XU3HW HaceneHusi, 06ecnevyeHHOCTU YUCTON MNUTBEBOW BOOOW, YpPOBHE 3aborneBaemocTy,
MrageH4Yeckon CMEPTHOCTU 1 TPaMOTHOCTU HaceneHus. MIHaekc 4enoBe4yeckoro pasBuTus.

TpyaooBble pecypcbl U 3aHATOCTb HaceneHnsa. SKOHOMUYECKM aKTUBHOE N caMmoesaTeribHoe
HaceneHue. CouunanbHasa CTpykTypa obuiectBa. KayectBo paboyern curbl B PasfmyHbIX CTpaHax
Mupa.

PacoBblit, 3THONIMHIBUCTUYECKUA N PENNTNO3HLIN COCTaB HacesneHus:.

Pa3smelleHne HaceneHns no Tepputopun 3eMHoro wapa. CpegHsasa NnoTHOCTb HaceneHus B
pernoHax u ctpaHax mupa. Murpaumm HaceneHns n X OCHOBHbIE HanpaBIieHNS.

Ypb6anusaums. «JloxHas» ypbaHusaums, cybypbaHusauusa, ypbanHusaums. MacwTabbl n
Temnbl ypbaHuW3aumMM B pasnMyHbIX pPernoHax W CcTpaHax Mupa. [opoga-mMunanoHepsl,
«CBepxropoga» u meranononucel. MNpakTnyeckne 3aHATUS

AHann3 ocobeHHOCTEN pacceneHns HaceneHns B pa3nnyHbIX CTpaHax U permoHax Mupa.

OueHka pemorpadumyeckon cuTyaumm M ocobBeHHocTen gemorpaduyeckor NONUTUKU B
pas3fiMyHbIX CTpaHax 1 permoHax mmpa.

CpaBHuTENbHAs OLEHKA KadeCTBa >KU3HW HaceneHust B pasfiMyHbiX CTpaHax M permoHax
Mupa.

OueHka kayecTBa TPYyL4OBbIX PECYPCOB B Pa3fNUYHbIX CTPaHax U permoHax mupa.

CpaBHuTenbHas oueHKa KynbTYpPHbIX TPaauumnin pasnmyHbliX HapogoB.

5 . MnpoBoe x03amncTeo
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CoBpeMeHHble 0COOEHHOCTUN pa3BUTUSA MUPOBOTO XO35ICTBA

MwupoBasg akoHOMUKa, UICTopUYECKne aTanbl ee pas3sutug. MexagyHapogHoe reorpadudeckoe
pasgeneHve Tpyaa. MexayHapogHasa cneuuwanusaumst 1 KoonepupoBaHue. HayyHo-TeXHUYeCKUin
Nporpecc 1 ero CoOBpeMeHHble 0COBEHHOCTU.

CoBpeMeHHble OCOBEHHOCTUM pasBUTUA MUPOBOrO Xo3daucTBa. WHTepHauvoHanusaums
npoussoactea M rnobanusaumsa MUPOBON IKOHOMUKWU. PervoHanbHas uHTerpaums. OCHOBHble
rnokasaTtenu, xapakTepusytoLime MecTo 1 pofib CTpaH B MUPOBON IKOHOMMUKE.

OTpacneBas CTpyKTypa MMpPOBOro xo3sncrtea. ctopuyeckme atanbl pasBuTUS MUPOBOro
NPOMbILSIEHHOr0  NPOM3BOACTBA.  TeppuTopuanbHas  CTPyKTypa  MMPOBOrO  XO3SINCTBA,
ncTopuyeckue atanbl ee pa3suTus. Beaylume pernoHbl 1 CTpaHbl MYpa Nno YPOBHIO 93KOHOMUYECKOTo
pa3suTtus. «MupoBbie» ropoga.

"eorpadous oTpacnen nepsmMyHON chepbl MMPOBOro XO3SNCTBA

Cenbckoe X035MCTBO U €ro 3KOHOMUYeckne ocobeHHOCTU. MIHTEHCUMBHOE N 3KCTEHCUMBHOE
CENbCKOXO3ANCTBEHHOE MPOM3BOACTBO. «3efeHas peBoniouua» U ee OCHOBHble HampaBreHus.
ArponpombILLNEHHbIA  KOMMNEKC. [eorpadua MMPOBOro pacTeHMEBOACTBA W XXMBOTHOBOACTBA.
JlecHoe x0341MCTBO M Nleco3aroToBKa.

opHogoGbIBatoWasa NpoMbILNIEHHOCTb. [eorpadmyeckne acnekTbl 0OObIMM  pPa3nNUYHbIX
BMAOB NOME3HbIX MCKONAEMbIX.

"eorpadums oTpacnen BTOPUYHON chepbl MMPOBOro XO3ANCTBA

"eorpacmnyeckme 0Co6EHHOCTM MUPOBOro NOTPEDONEHNA MMHEPanbHOMo TONMBA, Pa3BUTUSA
MUPOBOW 3NEKTPOIHEPreTUKM, YEPHOWN U LIBETHOM MeTannyprum, MalMHOCTPOEHUS, XMMUYECKOMN,
necHon (NepepabartbiBaroLme oTpacnn) 1 Nerkon NPOMbILLIIEHHOCTMW.

"eorpadums oTpacnen TpeTu4yHoOM cqrepbl MMPOBOro XO351UCTBA

TpaHCNOPTHBIV KOMMMEKC U ero coBpeMeHHas CTpykTypa. [eorpaduyeckme ocobeHHOCTH
pasBUTUSA Pa3nnyHbIX BMOOB MUPOBOro TpaHcrnopTa. KpynHenwune mMupoBble MOPCKUE TOProBble
nopTbl 1 a3ponopTbl. CBA3b 1 ee COBPEMEHHbIE BUADI.

AnddepeHumrauma cTtpaH Mmpa MO YPOBHIO Pa3BUTUS MeAUUMHCKMX, 0Bpa3oBaTerbHbIX,
TYPUCTCKMX, OEN0BbIX U MHAPOPMAUMNOHHBIX ycnyr. CoBpeMeHHble 0COBEHHOCTM MeXayHapoaHOW
TOProBnv ToBapamu.

lpakmuyeckue 3aHsaImMus

OnpegeneHne ocobeHHOCTEN pa3MeLLEHNS pasfMYHbIX OTpacnen MMPOBOro XO03dnCTBa.

OnpepeneHne xo3sMCTBEHHOM crieymanm3aunm CTpaH u permoHoB Mupa.

OnpegeneHne OCHOBHbIX HanpaBfeHUn MexayHapO4AHOW TOProBnn ToBapamun 1 akTopos,
HOPMUPYIOLLNX MEXOYHAPOAHYH XO35IMCTBEHHYIO Cneumanmsaumio CTpaH U permoHoB Mupa.

6. PernoHbl mupa

eorpadus HaceneHus n xosancTea 3apydexHon EBponbl

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycs 8 1C Konnedx




KMPK BIrAP® ®I'6OY BO «KI'TY»
MO - 15.02.12-00[.12.PI

ECTECTBOSHAHWE | C.27/52

MecTto n ponb 3apybexHon Esponbl B Mupe. OcobeHHOCTM reorpadmyeckoro nosoXeHus
pernoHa. Vctopua dopMmpoBaHUs ero MONUTUYECKOW KapTbl. XapakTepHble 4epTbl NpUpOaHO-
pecypcHoro noteHuuana, HaceneHna n xosancrea. OTpacnu MexgyHapoaHoW cheumnanusauuu.
TeppuTtopuarnbHasa CTPYKTypa Xo3amncTea.

epmanua 1 BenukobputaHmna kak Begywme ctpaHbl 3apybexHon EBponbl. YcnoBusi mx
dopmmpoBaHms u pas3putnss. OcoBeHHOCTU MOAUTUYECKOW cucTembl. [1pupogHO-pecypCHbIn
noTeHumarn, HaceneHue, BegyLime oTpacnn Xo3ancTea U Nx TepputopuanbHas CTpykTypa.

eorpadums HaceneHus n xosanctea 3apydbexHon Asnn

Mecto n ponb 3apybexHon Asmm B mMupe. OcCobeHHOCTU reorpadonuyeckoro nonoXxeHus
pernoHa. ctopuss doopMupoBaHNA €ro NoSIMTUYECKOW KapTbl. XapakTepHble 4YepTbl NPUPOAHO-
pecypcHOro noteHuuana, HaceneHus u xossnctea. OTpacnv mexgyHapoaHOW cneumanusauumu.
TepputopunanbHaga CTpyKTypa xo3auncTea. VIHTerpaumoHHble rpynnnpoBKu.

Anonusa, Kutah mn UHama kak Begywme cTpaHbl 3apybexHon Asumn. YcnoBust ux
dopmupoBaHusa n pasutua. OcCobGEHHOCTM MNONUTUYECKOW cuUcTembl. [1pupoaHO-pecypCHbIi
noTeHuwnar, HaceneHue, BeayLime oTpacnun Xo3ancTea U X TepputTopuansHasi CTpykTypa.

"eorpacus HaceneHus n xosancrTea Adpuku

Mecto n ponb Adpukn B mmupe. OcobeHHOCTM reorpaduyeckoro MofoXeHUs pervoHa.
NcTtopua dpopmMmpoBaHUA ero nosiMTUYECKon KapTbl. XapakTepHble 4epTbl NPUPOgHOPECYPCHOro
noteHuwana, Hacenewus K  xosanctea. OTpacnn  MexayHapoaHOW  crneuunanusauumu.
TeppuTtopuarnbHasa CTpykTypa xo3anctea. MIHTerpaumoHHbIe rpynnmMpoBKA.

"eorpacums HaceneHusa n xosanctea CesepHon AMeEpPUKN

Mecto n ponb CeBepHont Amepukn B mupe. OcobeHHOCTU reorpadn4eckoro NonoXeHus
permoHa. ctopuss doopMupoBaHNA €ro MNoSIMTUYECKOW KapTbl. XapakTepHble 4YepTbl NPUPOAHO-
pecypcHOro noteHumana, HaceneHus n xo3ancrea. OTpacnv MexayHapo4HOM crneunanusaumm.

CWA. Ycnoeus nx dopmmpoBaHust n pasutus. OCOOEHHOCTU MONMUTUYMECKOW CUCTEMBI.
MprpoaHo-pecypcHbI MoTeHUMan, HacerneHve, Bedyline oTpacny X03anucTBa U 9KOHOMUYECKue
panoHbI.

"eorpadus HaceneHusa n xosanctea JlaTuHckon AMepuku

MecTo u ponb JlatuHcko Amepukn B mupe. OcobeHHOCTM reorpadmyeckoro nosrioXkeHus
permoHa. WcTtopua opmupoBaHUA ero MnonUTUYECKOM KapTbl. XapakTepHble  4YepThbl
NPUPOAHOPECYPCHOro noTeHumnana, Hacenenns wu xosanctea. OTpacnu  MexayHapoaHou
cneumanusauuu.

TeppuTopunanbHas CTpyKkTypa xo3sucTea. MIHTerpaumoHHbIe rpynnupoBKu.

Bpasunua u Mekcuka kak Bedywme cTpaHbl  JlaTuHckoM Amepuku. YcrosBust KX
dopmupoBaHua u pasButua. OcobeHHOCTU NOoNUTUYECKoW cuctembl. [prpoaHO-pecypcHbIn
noTeHumarn, HaceneHue, segyLime oTpacnun Xo3ancTBa U Ux TepputopuanbHas CTpykTypa.

eorpadums HaceneHus n xosancrtea Asctpanum n OkeaHun
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MecTto un ponb Asctpanum n OkeaHum B Mmpe. OCobeHHOCTM reorpadmyeckoro NonoXeHus
pervoHa. Victopmsa hopmmnpoBaHns ero nonmutmuyeckomn kaptbl. OCOBEHHOCTN NPUPOLHO-PECYPCHOrO
noTeHuwana, HaceneHuss n xosgancrtea. OTpacnesad u TepputTopmanbHas CTPYKTypa XO03sMiCTBa
AscTtpanuu n Hoson 3enaHaunu.

lpakmuyeckue 3aHssmus

YcTaHoBNeHWe B3auMMOCBA3EN Mexay NPUPOAHO-PECYPCHLIM MOTEHLMANoOM pasfinyHbIX
TEPPUTOPUI N pasMeLLEHMEM HACeNeHNs N XO351UCTBa.

CocTtaBneHme KOMMJIEKCHOW 3KOHOMMUKO-reorpadpuyeckon XapakTEPUCTUKM CTpaH WU

pEervoHoB Mupa.

7. Poccus B cOBpEMEHHOM MUpe

Poccust Ha nonuTuyeckon Kkapte mupa. amMeHeHne reorpadomMyeckoro, reornosiMTUYeCcKoro m
re0O9KOHOMMYECKOro nonoxeHmst Poccun Ha pybexe XX—XXI BekoB. XapaKkTepucTuka
COBPEMEHHOr0 aTana coumanbHO-3KOHOMNYECKOro pasBuUTUS.

MecTto Poccum B MMPOBOM XO3ANCTBE U MeXAyHapOAHOM reorpaduyeckoMm pasgeneHum
Tpyna. Ee yyactme B MexayHapodHOW  TOproBrne ToBapamMm U gpyrux  cdopmax
BHELUHE3KOHOMMYECKNX  cBsde. OcCOBEHHOCTM  TeppuTopuanbHOM  CTPYKTYpbl  XO3ANCTBA.
"eorpadhums oTpacnen mexagyHapogHon cneunanunsaumm. Npakrtmyeckme 3aHaTUN

OueHka COBpPEMEHHOIO reononmMTNUYECKOro U re03KOHOMUYECKOro nonoxeHna Poccun.

Onpepenenne ponun Poccumn n ee oTaeNbHbIX PETMOHOB B MEXAyHApOAHOM reorpadouyeckomM
pasgeneHun Tpyaa.

OnpefneneHve oTpacneBo U TeppUTOPUANbHON CTPYKTYPbl BHELLIHEN TOProBnvM ToBapamu
Poccun.

CocTtaBneHue kapT (kapTocxeM) BHELLUHETOProBbIX cBA3en Poccun.

8. [eorpadnyeckmne acnekTbl COBPEMEHHBIX rMobanbHbIX NPobrem YenoBe4vecTsa

MmobanbHble Npobnembl YenoBevecTBa. CbipbeBasi, 3HepreTMyeckas, gemorpaguyeckas,
NPOAOBOSIbCTBEHHAA M 3Konornyeckas npobnembl Kak 0cobo NPUOPUTETHLIE, BO3MOXHbIE MYTU UX
peweHuna. lNpobnema npeogoneHus OTCTanocTM pas3BMBalOWMXCA CcTpaH. Ponb reorpadwun B
peLeHun rnobanbHbIX Npobnem yenoseyecTsa.

lpakmuyeckue 3aHsaImMus

Mcnonb3oBaHue reorpadmyecknx kapT ANs BbISBMEHUS PErMoHOB C HebnaronpusiTHOM
9KOMOrMyeckon cutyaumen, a Takke reorpauyeckmx acnektoB Apyrux rrnobanbHbix npobrnem
YyenoBeyecTBa.

BbisBneHne n oueHka BaXKHEWMLLMX MEXAYHAPOLHbIX COOLITUM U CUTYaUUin, CBA3AHHbIX C
rnobanbHbIMM NpobnemMamn YenoBeyecTBa.

MpumepHble TeMbl pecepaToB (AOKNAAOB), UHAUBUAYANbHbLIX NPOEKTOB (XUmMus)

* buoTtexHonornsa U reHHasa nHxeHepua — TexHosnornm XXI seka.
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* HaHoTexHONorns kak NpMoOpUTETHOE HampaBlfieHWe pasBUTUS HAykKU U NPOM3BOACTBA B
Poccuiickon ®egepaunn.

» CoBpeMeHHble MeToapbl 06e33apaxmnBaHus BoabI.

* AnnoTponusa MmeTansos.

* )KnsHb u geatenbHoctb .. MeHoeneesa.

* «[MepuoguyeckomMy 3akoHy byayLiee He rpo3nT paspyLLUEHUEM...»

* CnHTe3 114-ro anemeHTa — TpUyMd pOCCUCKNX OU3NKOB-A4EPLLNKOB.

* MIsoTonkl Bogopoaa.

* /icnonb3oBaHne pagnoakTUBHbIX N30TOMOB B TEXHNUYECKUX LIensX.

* PeHTreHoBCKOE U3nyyeHne 1 ero NCcrnonb3oBaHne B TEXHUKE N MeanLnHE.

* [Mnasma — 4yeTBEPTOE COCTOSAHNE BELLECTBA.

* AMopdHLIE BELLLECTBA B NpMpoAe, TEXHUKE, ObITy.

+ OxpaHa oOKpyxawwen cpegbl OT XUMUYECKOro 3arpsisHeHusi. KonuyecTBeHHble
XapaKTEPUCTUKIN 3arpsi3HEHNST OKPY>KaIoLLLEN Cpeabl.

* [MpumeHeHne TBepaoro n rasoobpasHoro okcuaa yrnepoaga (1V).

* 3awmTa 030HOBOro 3KpaHa OT XMMMUYECKOrO 3arpsisHEHNS.

* pyboancnepcHble CUCTEMBI, UX Knaccudukaums 1 UCnonb3oBaHne B NpodeccnoHarnbHOM
OEATENbHOCTN.

» KocmeTtuyeckume renw.

* [MpMMeHeHne cycneHsn n amynbCuin B CTPOUTENbCTBE.

* MuHepanb! 1 ropHble Nopoabl kKak OCHOBa NUTocdepbl.

» PacTtBopbl BOKpYr Hac. Tunbl pacTBOPOB.

» Boga kak peareHT 1 cpega ansg XMMu4eckoro npouecca.

* )KusHb n gedarenoHocTb C.AppeHuyca.

* Bknag oTeyeCcTBEHHbIX y4EHbIX B pa3BUTUE TEOPUN INEKTPONUTUHECKOM AMCCOoLMaLnN.

* YCTpaHeHune XeCTKOCTM BOAbl Ha NPOMBbILLSIEHHbIX NPeanpUsaTUNX.

» CepHas kucnota — «xnebd XMMmM4YecKorm NPOMbILLITEHHOCTUY .

* icnonb3oBaHne MUHepanbHbIX KACNOT HAa NPEeAnpUATUSX pasfMyYHOro npoduns.

» OKCuapl 1 CoNnn Kak CTpouTerbHble MaTepuansi.

* Nictopusa runca.

* [oBapeHHas conb Kak XMMUYECKOE Cbipbe.

* MHoronuknii kapboHaT Kanbums: B Nnpupoae, B NPOMbILLIIEHHOCTH, B ObITy.

* Peakumu ropeHns Ha Nnpon3BoACTBE U B ObITy.

* BuptyanbHoe mogenvpoBaHme XMMUYECKNX NPOLLECCOB.

» DNEeKTponNn3 pacTBOPOB ANEKTPOSUTOB.

» QNeKTPOonn3 pacrnnaBoB Af1EKTPOSINTOB.

« [lpakTnyeckoe npUMEHEHME 3neKkTponu3a: paduHMpoBaHMe, ranbBaHOMMacTHKa,
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ranbBaHOCTErus.

* icTopusa nony4eHns n Nnpon3BOACTBa antoMUHUSA.

» DNekTpoNUTUYECKOE Norny4vyeHne n padnHNpoBaHne Meaun.

* XusHb 1 geatenvHocTb I.[03Bu.

* Ponb MeTannos B UCTOpUKM YenoBeyeckon umsnnumaaunn. Ictopnsa ote4ecTBeHHON YepHOM
mMeTannyprun. CoBpemMeHHoe MeTannyprmyeckoe npon3BoACTBO.

* AIcTopusl OTeYeCTBEHHOMN LIBETHOW MeTannyprin. Ponb MeTansoB U CnfaBoB B Hay4HO-
TeXHMUYEeCKOM nporpecce.

* Kopposusa meTannos v cnocobbl 3alimTbl OT KOPPO3UMK.

* lHepTHbIe unu 6rnaropoaHble rassbi.

* Poxxpatowime conu — ranoreHsbl.

* VlcTopus WBeaCcKoOM CrNYKu.

* /icTopunsa BO3HUKHOBEHMWS U pa3BUTUSA OPraHNYeCKon XUMUH.

* )KusHb u geqarensHocTtb A.M.ByTtneposa.

* Butanuam un ero kpax.

* Ponb 0TeYEeCTBEHHbIX Y4EHbIX B CTAHOBNEHUN U PA3BUTMN MUPOBOW OPraHNYeCcKon XUMUN.

» CoBpeMeHHbIe NPeACTaBeHNs O TEOPUN XUMUYECKOTO CTPOEHMSI.

» JKonornyeckne acnekTbl UCNOSb30BaHMA YrNeBOAOPOAHOIO Chipbsi.

*  OKOHOMMYECKME acneKkTbl MeXAyHapOAHOro COTpyAHMYecTBa MO  WUCMOMb30BAHMIO
yrneBogopoaHOro Chipbsl.

* Nictopusa OTKpbITUA 1 pa3paboTku rasoBbIX U HEPTAHLIX MECTOPOXOEHUN B Poccuiickomn
depepaunn.

* Xmunsa yrneBo4OpPOAHOrO Cbipbs 1 MO ByayLias npodeccus.

* YrneBogopoaHoe TONMNBO, €ro BUAbl U Ha3HaYeHe.

* CMHTETUYECKNE KayyyKn: UCTOPUS, MHOroobpasune 1 NepcneKkTmBbI.

* Pe3nHoTexHn4eckoe NpomM3BoACTBO M €ro posib B HAy4YHO-TEXHUYECKOM nporpecce.

» CBapo4yHOEe NPOM3BOACTBO M POSib XMMUW YIrNEBOAOPOLOB B HEM.

* HedTtb M ee TpaHCNOPTMPOBKA Kak OCHOBa B3aMMOBLIFOAHOrO MeXAyHapOAHOro
COTpYyAHMYECTBA.

lNMpumepHbie membl peghepamoe (Goknados), uHOueudyanbHbIX Npoekmoe (buonozus):

» KnetouHasa Teopus CTpoeHus opraHm3moB. cTopusa n coBpeMeHHOe COCTOsTHME.

* HacneacteeHHasa nHdopmauunsa n nepegada ee 13 noKoneHusi B NOKOSIEHNE.

» ipamaTnyeckune CTpaHuLbl B UICTOPUM Pa3BUTUSA FTEHETUKMN.

* Ycnexu CoBpeMEHHON reHeTUKM B MeuLMHE N 34paBOOXPaHEHWMN.

* VicTopus pas3sutmsi 3BONIOLMOHHLIX naen o Y.[apeuHa.

* «Cncrtema npupogbl» K.JInHHEA 1 ee 3HauYeHne gnsi pasBuTus G1Uonoruu.

lMpumepHbie membi peghepamoe (0oknadoe), uHousudyasnbHbIX Npoekmoe (leoepacghus):
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» HoBelwme nameHeHns NoNNTUYECKON KapTbl MUpa.

» OcobeHHOCTN pacnpeaeneHns pasnnyHbiX BUAOB MUHEParbHbIX PECYPCOB MO permoHam u
CTpaHam mupa.

* Tvnbl NpMPOAONONBL30BaHMA B Pa3fMYHbIX PErMoHax 1 ctpaHax Mmupa.

* OcobeHHOCTN COBPEMEHHOIO BOCMPON3BOACTBA MMPOBOrO HacerneHus.

» [lemorpadunyeckas nonutuka B Knutae n Mngnn: uenun, metoabl, pesynbTtathbl.

» KayecTBO XW3HWN HaceneHus B pa3fmyHblX CTpaHax U permoHax mupa.

* A3blkKM HapogoB Mupa.

» CoBpeMeHHble MexayHapoAHble MUTPaLMK HaceneHus.

» OcobeHHocTM ypbaHu3auumn B pa3BMBatOLLMXCSA CTpaHax.

- PasmellieHne «cBepxropoaoB» Mo pernoHam u ctpaHam Mupa.

* Begywme mmpoBble 1 permoHanbHble 9KOHOMUYECKNE MHTErpaumoHHbIE FPYNMUPOBKU.

» «MupoBble» ropoga u ux posib B COBPEMEHHOM Pa3BUTUN MUpa.

* Begywme mMupoBble paroHbl  NMAHTAUMOHHOIO  pPacTeHMEeBOACTBA W TOBAPHOro
XMBOTHOBOACTBA.

* lameHeHune TeppuTopUuanbHOM CTPYKTYPbl MMPOBOW A06bIMK HETU U NPUPOLHOrO rasa.

» KpynHenwme aBToMoOMnecTponTenbHbIE KOMMaHUN MUpa.

» CoBpeMEHHbIN reorpacmnyeckmini pucyHoK MMPOBOIr0 MOPCKOro MOPTOBOMO XO35NCTBRA.

» MexayHapoaHbIi TYpM3M B pasfnyHbIX CTpaHax U permoHax mupa.

 «["opsiume Toukmny Ha kapTe 3apybexHon EBponbl.

» 3anaa n Boctok NepmanHunn cerogHsi.

* OTHOSNMVHIBUCTUYECKUA U PENUrMO3HbIA COCTaB HacerneHus cybpernoHoB 3apybexHon
Asnn.

» OKoHoMUYeckune pedopmbl B AnoHumn, KOxHon Kopee n Kutae.

» OcoBGeHHOCTM NONUTHUYECKON KapTbl APUKN.

 Tvnbl BOCNPOM3BOACTBA HacemneHus, nokasaTeny KayecTBa XWU3HNU HacerneHus n ypoBeHb
ypb6aHusaumm B ctpaHax AQpUKK.

« AMepuKaHcKasl Haums: OT «MNaBUITbHOMO KOTNa K « MUCKE C canaTomy.

* lNeorpadhmnueckun pucyHok xossictea CLUA.

» PacoBo-3THMYECKMI COCTaB HacerneHus cTpaH JlaTtuHckon AMepuku.

» OTpacnu mMexayHapO4HON XO3ANCTBEHHON cneumnanusaumm ABCTpanuu.

* OCoBEHHOCTM COBPEMEHHOIO 3KOHOMUKO-reorpacmnyeckoro nonoxeHms Poccuum.

* BHewHaa Toproens ToBapamu Poccun.

» [mobanbHas npobnema namMeHeHus Knumara.

6. TEMATUYECKOE NMNIIAHUPOBAHUE
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Mpn peanusaumm copepxaHna  obuwieobpasoBaTenbHOM  y4ebHOW  AUCUUNMWHBI
«EcTtecTtBO3HaHMe» B Npeaenax ocBoeHmsi OMNOI CIO Ha 6a3e ocHoBHOro obuero obpasoBaHus ¢
nonyyeHmem cpegHero obuwero ob6pasosaHusa (MMNCC3) obwun obbem ob6GpasoBaTENbHON
nporpammbl coctaBnseT no cneunansHoctam CINO TexHuyeckoro npoduna — 150 Yacos, BkNtoyas

npakTnyeckme 3aHaTus — 28 yacoB, nabopaTopHble paboTbl — 18 yacos.

6.1 O6bem yyebHOM AUCLUNIUHBI U BUALI y4eOHON paboThbl

Bupg y4yebHomn paboThbl O61bemM B yacax

Xumumsa

O61bem obpasoBaTenbHON NpPOrpaMmMbl y4eOHOM OUCLUUNIIUHDI 78

B T.4. B (popMe NpakTM4eCKon NoAroToBKU

BT. Y.
TeopeTnyeckoe obyyeHune 60
nabopaTopHble paboTbl (ecsiu npedycmMompeHo) 18

CamocTtogaTtensHas paGOTa -

Buonorusa

O61bLem ob6pasoBaTenibHOW NporpaMmMmbl y4eO6HOM AUCLUUNIIUHDI 36

B T.4. B (popMe NpakTM4eCKON NoAroToBKU

BT. Y.
TeopeTnyeckoe obyyeHne 22
npakTU4eckne 3aHaTus (ecnu npedycMompeHo) 14

CamocTtodarenbHasi pabota -

Feorpacums

O6bem ob6pa3zoBaTenibHOM NPOrpamMmMbl y4e6HOM AUCLMNIUHBI 36

B T.4. B (popMe NpakTMyeCKON NOAroToBKU

BT. Y.
TeopeTuyeckoe obyyeHue 22
npakTU4eckme 3aHaTuA (ecsiu npedycMompeHo) 14

CamocTtodarenbHas pabota -
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XUMuns 78 60 18
BeedeHue 2 2
1 HayyHble MemoObl NO3HaHUsI 8eWECMB U XUMUYECKUX S8/1eHUU. CmpykmypHo- Bblyyumsb OK 01,01,07
OcHOBHbIE MEePMUHBI U OrpederieHUs.. 2/2 2/2 noeuyeckasi mepMUHOI02UK 1 JiP
cxema 1,13,16,20
Pa3den 1 O6bwass u Heop2aHu4YecKasi XuMmusi 32 24 8
Tema 1.1 Xumus — Hayka o eeujecmeax 4 4 1-3
2 3aKoHbI xumuu. Tabn. Bblyyumsb OK 01,01,07
gusuyeckux mepMUuHooauro JiP
2/4 2/4
8eJIUYUH 8 1,13,16,20
xumuu
3 Pac4émbl Mo xumu4deckum ¢hopmynam u ypasHeHUsIM. o6 ol Memoduueckoe | Pewumsb 3adadqu
obecrieyeHue
Tema 1.2 CmpoeHue amoma. lNepuoduyeckuli 3aKOH U
lNepuoduyeckasi cucmema xumu4eckux anemeHmoe [.U. 4 4 1-3
Mendeneeea
4 lMepuoduyeckuli 3akoH u lNMepuoduyeckas cucmema XUMUYECKUX o8 8 rcxa U3yqums NCX3 OK 01,01,07
anemeHmos .. MeHdeneesa. JiP

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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ECTECTBO3HAHVE C. 34/52
5 CmpoeHue amoma. rcxoe WHOusuOyaribHbie 1,13,16,20
2/10 2/10
3adaHus
Tema 1.3 CmpoeHue seujecmea 2 2 1-3
6 CmpoeHue sewecmsa. Xumudeckasl cesi3b. MoHsmue, lMnakam «Tunbl Oxapakmepu3osamb OK 01,01,07
Knaccugbukayusi. Pacmeopsl. [JucrepcHbie cucmemei. 2/12 2/12 XUM. C8513U» XUM. cesizu JiP
1,13,16,20
Tema 1.4 Knaccughukayusi Heop2aHuU4ecKux eeujecme 16 10 6
7 Knaccugbukayus HeopaaHu4eckux seuwecms. Memarnnbsi u 214 214 r1CXa Oxapakmepu3osamb vr
Hememarnnel. [lpocmele u croxHble sewecmaa. Kknaccue. sewjecms
8 Okcuobl: Knaccugbukayusi, ceolicmea, nosyyeHue, npuMeHeHue. /16 /16 lMnakam Oxapakmepu3osamb 5 OK 01,01,07
«OKcudbi» OKCUObI JIP
9 OcHosaHusi: Knaccughukayusi, ceolicmea, rosyveHue, NPUMeHeHUe. 2/18 2/18 lMnakam Oxapakmepu3osamb 5 1,13,16,20
a4 «OcHosaHus1» OCHOBaHUsI
JlabopamopHasi paboma Ne 1 Ceolicmea ocHogaHUL. MamepuarbHo- Cocmasumb omyem o
10 2/20 2/2 mMemoduveckoe pabome
obecrieyeHue
" Kucnomsi: knaccugbukayus, ceoticmea, rosnyveHue, npumeHeHue. 3. 212 2120 lMnakam Oxapakmepu3osamb
«Kucrnomsi» Kucrnomsl
JlabopamopHasi paboma Ne 2 Ceolicmea kucrom. MamepuanbsHo- | Cocmasums omyem o
12 2/24 2/4 Memoduveckoe pabome 3
obecreyeHue
13 Conu: knaccugbukayus, ceolicmea, rosiydyeHue, npumeHeHue. 3/]. 2126 2/2 lMnakam «Conu» Oxapakmepu3ogamb
ludponu3s coned. conu
JlabopamopHasi paboma Ne 3 Ceoticmea conel. ['udponus coneti MamepuarnbsHo- Cocmasumb omyem 1o
14 | pasnu4yHo2o muna. 2/28 2/6 memoduyeckoe pabome
obecrieyeHue
Tema 1.5 Xumuyeckue peakyuu 6 4 2 1-3
Xumudeckue peakyuu: noHsIMue, Knaccugukayusi. lMnakam Oxapakmepu3ogamb OK 01,01,07
15 2/30 2/24 «Knaccucgpukauyu munbl peakyul JIP
S XUM. peakyuli» 1,13,16,20
16 JlabopamopHas paboma Ne4 Peakyuu UOHHO20 06MeHa. o0 o/ MamepuanbHo- | Cocmasums omyem o
Memoduveckoe pabome

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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obecrieyeHue
17 OkucnumerbHO - B0CCMaHoO8UMErbHbIE peakyuu. o/24 2/26 Pa3damoyHbil BbinonHums peakyuu
Mamepuar
Pa3den 2 Opz2aHu4eckass xXumusi 44 34 10
Tema 2.1 OcHO8HbI€ MOHSIMUSI Op2aHUYeCKOU XUMuu U meopusi 5 6 13
CMpoeHuUs1 op2aHU4YeCKUX coeOuHeHul
18 OcobeHHOCMU cmpoeHusi opeaHU4YeCcKux coeduHeHul. Teopusi 2136 2/28 PasdamoyHnbiti Bbiyqums OK 01,01,07
CcmpoeHusi opaaHudeckux coeduHeHul A.M. Bymneposa. Mamepuarn mepMUHOI02U0 JiP
Tunbl Xumu4yeckux cesi3ell 8 opeaHu4ecKux coeduHeHusix. HomeHknamypa lMnakam Bbiyyums 1,13,16,20
19 | opeaHu4eckux sewecms. Budbl hopmyr. 2/38 2/30 «lubpudusayusi mepMUHoIoauo un
yenepoday.
Budb! yeriepodHo20 ckeriema, U3oMepusi, 20MosioaudecKuli psio. lMnakam Bblyqumb
20 2/40 2/32 «DYHKYUOH. mepMUHOIo2uro
epynnbi».
Tema 2.2. Y2r1ee000p00bi U Ux NPUPOOHbIe UCMOYHUKU 12 10 2
Ankatbl. CmpoeHue. omonoeaudyeckutl psio. HomeHknamypa. Tabn. Oxapakmepu3ogamb OK 01,01,07
Uzomepus. Ceoticmesa. Mony4deHue, npuMeHeHue. «lomonoe. psid arnkaHbl JiP
21 2/42 2/34 ankaHoe, 2 1,13,16,20
«CmpoeHue
Memata»
Ankerbl. CmpoeHue. 'omonoeudyeckull psid. HomeHknamypa. lMnakam Oxapakmepu3osamb
22 | Nsomepus. Ceolicmea. lNonydeHue, npuMeHeHuUe. 2/44 2/36 «CmpoeHue arnkeHbl 2
anKkeHo8»
JlabopamopHasi paboma Ne5 U3yyeHue ceolicme ankaHo8 U alikeHo8 Memoduueckoe | Cocmasumb omyem o
23 2/46 2/10 ¢ padome 3
MamepuarnbHoe
obecriedeHue
AnkadueHbl. CmpoeHue. lomonozauveckuli psd. HomeHknamypa. lnakam Oxapakmepu3osamb
24 | Usomepusi. Ceolicmea. MonydeHue, npumeHeHue. 2/48 2/38 «CmpoeHue ankaoueHsbl 2
bymadueHa»
- Ankurbl. CmpoeHue. Momonoeaudyeckull psi0. HomeHknamypa. o/50 2/40 PazdamoyHbili Oxapakmepu3osamb
Uzomepus. Ceolicmea. lNonyyeHue, npumeHeHue. mamepuarn arnkuHbl

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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ApeHbi (6eH3011). CmpoeHue. 'omonoeuyeckul psid. HomeHknamypa. lMnakam Oxapakmepu3osamb
26 | UMsomepus. Ceolicmsa. lNonydyeHue, npumMeHeHue. 2/52 2/42 «CmpoeHrue apeHsbl
beH3ona»
Tema 2.3 Kucnopodcodepxaujue op2aHu4yeckKue coeQuHeHuUs! 18 10 8
Criupmbi npedenbHble 00HOamoMHble. CmpoeHue. [omonoaudeckul lMnakam Oxapakmepu3ogamb OK 01,01,07
27 | psd. Knaccugpukayus. HomeHknamypa. M3omepus. Ceolicmea. 2/54 2/44 «CmpoeHue crnupmel OP JiP
lMonyyeHue, npumeHeHue. OeHor. ¢eHona» 1,13,16,20
JlabopamopHasi paboma Ne 6 Ceolicmea criupmos. MamepuanbHo- | Cocmasumb omyem o
28 2/56 2/12 Memoduveckoe pabome
obecriedeHue
Anbdeaudbl. KemoHbl. Cmpoerue. ['omonoauyeckuli psio. lMnakam Oxapakmepu3osamb
29 | HomeHknamypa. 3omepus. Ceolicmea. NonyyeHue. npuMmeHeHue. 2/58 2/46 «Cesolicmea anb0eaudbl U KeMOHbI
anb0e2udos»
JlabopamopHasi paboma Ne 7 Ceolicmea anb0eaudos. MamepuanbHo- | Cocmasumb om4yem o
30 2/60 2/14 Memoduveckoe pabome
obecriedeHue
KapboHosbie kucriomsl. CmpoeHue. omonozudeckul psid. PasdamoyHbiti Oxapakmepu3ogamb
31 | Knaccugbukayusi. HomerHknamypa. Misomepusi. Ceolicmea. NonyyeHue, 2/62 2/48 Mamepuarn kapboHOo8bIe KUCIOMbI
fpumeHeHue.
JlabopamopHasi paboma Ne 8 Ceolicmea kap60HO8bIX Kuc/iom. MamepuansHo- | Cocmasums omyem rio
32 2/64 2/16 mMemoduveckoe pabome
obecriedeHue
CroxHble aghupbi u xupbl. CmpoeHue. 'omonoaudeckuli psio. lMnakam Oxapakmepu3ogamb
33 | Homenknamypa. Ceoticmea. [Nony4eHue, MpuMeHeHuUe. 2/66 2/50 «CrnoxHble ClI0XHble 3¢bupbl U
agbupbiy JKUpbI
Yeneeodbl. CmpoeHue. 'omonoauyeckuli psid. Knaccughukayusi. lMnakam Oxapakmepu3osamb
» HomeHknamypa. Ceolicmea. Mony4eHue, npuMeHeHue. /68 oi50 yenesoobl
«Knaccugpukay
usi yeneeodos»
JlabopamopHas paboma Ne 9 Ceolicmea y2negodos. Memoduueckoe | Cocmasumb omyem o
35 2/70 2/18 u pabome
MamepuarnbHoe

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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obecnevyeHue
Tema 2.4 Azomcodepxaujue op2aHuU4eckue coeGUHeHus1 8 8 1-3
AmuHbl. CmpoeHue. lomonozudeckuti pad. Knaccugukayusi. lMnakam Oxapakmepu3osamb OK 01,01,07
36 | Homenknamypa. Msomepusi. Ceoticmea. Nony4yeHue, npuMeHeHue. 2172 2/54 «CmpoeHue aMUuHbl JiP
aHusnuHa» 1,13,16,20
Amurokucriomsl. CmpoeHue. 'omonozuyeckuli psd. Knaccughukayus. lMnakam Oxapakmepu3soeams
37 | Homenknamypa. Msomepus. Ceoticmea. Nony4yeHue, npuMeHeHue. 2174 2/56 «Csolicmea amuHoKucioms! OPIT
amMuHoKucromy»
PeweHrue 3aday PazdamoyHbili WHOusuOyarbHbie
38 2/76 2/58
mamepuarn 3alaHus
UWmoeosoe 3aHsmue NoemopeHue
39 2/78 2/60
Mamepuana
UTOIoO no xumuu: 78 60 18
Bunosorus 36 22 14
BeedeHue 2 2 1
Tabn.
1 lMpedmem usyveHusi «buonoauuy. [IpusHaKu XuebiX Op2aHU3MO8. 202 2f2 MHozoobpa3sue Bblyqums
MHozo06pa3sue xuebix opaaHU3Mos. JKUBBIX MepMUHOI02UI0
opeaaHu3Mos
Tema 1. Y4yeHue o krnemke 10 6 4
HemoHcmpayusi OK 01,01,07
Bbiyyums
2 | Knemka. CmpoeHue. 2/4 2/4 onbima 2 JiP
mepMUHOI02UI0
1,13,16,20
o Memoduueckoe
3 | JlabopamopHasi paboma Ne1 [1na3mornus e Kremkax KoxXuubl 1yka 2/6 ) rocobue, Omuem no pabome 3
MUKpocKon
o Memoduuyeckoe
4 | JlabopamopHasi paboma Ne2 [Jernna3monus 8 Knemkax KoXuubl fiyka 2/8 4 nocobue, Omuem no pabome 3
MUKpocKon
lpokapuomuyeckue u 3ykapuomudeckue Knemku. Bupycbl Kak Tabn. Bbiyyums
5 pokap yap Py 2/10 2/6 Y 2 wn
HekriemoYHasi hopMa XU3HU U UX 3HaYeHue. lMpokapuomel, mepMUHOI02UI0

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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ayKapuomal,
8upychl
. Tabnuua
ObmeH seujecms u npespalyeHue 3HepauuU 8 Kriemke: ninacmuyeckuti u Bblyqumb
6 . 2/12 2/8 CmpoeHue
aHepeemuyeckull obmeH. Xpomocomsl. [HK, PHK. mepMuHonoauro
Knemku
Tema 2. OpeaHu3m. Pa3mHoxeHue u uHOueudyasibHoe pa3seumue 4 4 1o
opz2aHuU3Mos
Tabn. OK 01,01,07
. XKusHeHHbIU yukn knemku. PasmHoxeHue. Mumos. Metio3. OpzaaHu3am o4 2/10 MHo2006pa3sue Bbiyqumb JiP
— eOuHoe yeroe. opeaHuU3mMos mepMUHOI02U0 1,13,16,20
Cxema mumosa
Tabn.
Cxodcmeo 3apodbiweli npedcmasumenel pa3HbIX 2Py M0380HOYHbIX cxodcmeo 5
bly4yUMmb
8 | kak ceudemenbCmeo UX 380/IIOUUOHHO20 podcmea. [lpuduHbl | 2/16 2/12 3apoodbiwel
§ MepMUHOI02UI0
HapyweHul 8 pa3gumuu op2aHu3Mos. pasHbIx epynnn
MM0380HOYHbIX
Tema 3. OcHOBbI 2eHEMUKU U cefleKyuu 12 4 8 1-2
leHemuka — Hayka O 3aKOHOMEpPHOCmSsIX HacredcmeeHHocmu U OK 01,01,07
Mopmpem Bblyyums
9 | usmeHyugoCcmMU Op2aHU3MO8. 3aKOHbl 2eHEMUKU, ycmaHoesneHHble [ 2/18 2/14 un JiP
MeHdens mepMUHOIo2u
MeHdenem. MoHoz2ubpudHoe u OuaubpudHoe ckpewjusaHue 1,13,16,20
10
JlabopamopHasi paboma Ne3. lNpakmukym o peweHuto 3aday Mo 4/ Memoduyeckoe B
, 2/22 Omyém no pabome
eeHemuke 8 rnocobue
11
XpomocomHasi meopusi HacrnedcmeeHHocmuU. 3akoHoMepHocmu
Bblyyums
12 | usmeHyueocmu. HacnedcmeeHHasi unu eeHomurnu4yeckasi 2/24 2/16
MepMUHOI02UK0
uameH4usocms. ModughukayuoHHasi U3MEHYUBOCMb
13
JlabopamopHasi paboma Ne4 ModucghukayuoHHasi U3MeH4YU80CMb. 4/ B
, . . 2/28 Omuém no pabome
” lMocmpoeHue 8apuayuoHHOU Kpugoli 12
Tema 4. 38051104 UOHHOE yYeHUEe 6 4 2 1-2 OPIl
Bbiyyums OK 01,01,07
15 | KoHuenuyus suda, e2o kpumepuu. Mukpoagonoyusi. Makpoagosntoyusi. 2/30 2/18
mepMUHOI02U0 JIP

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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16 JlabopamopHasi paboma Ne5 Mopghonozudeckue ocobeHHocmu /3 2/ Memoduyeckoe Omuém o patome 1,13,16,20
pacmeHul pasnuyHbIX 8ud08. 14 nocobue
17 | Buonoauyeckuti npoepecc u peepecc. MNonynsayus. Skocucmemsil. 2/34 2/20 Belydtime
MepMUHOIO2UH0
Tema 5. Ucmopusi pazeumusi XXu3Hu Ha 3emrne 2 2 1-2
OcCHo8Hble ~ 3aKOHOMEPHOCMU  803HUKHOBEHUS,  pasgumusi U Boiyaums OK 01,01,07
18 | cywecmeosaHus XU3HU Ha 3emre u coepeMeHHOU ee opaaHu3auyuu. 2/36 2/22 JiP
Beornoyusi yenoeeka. mepHuronoetio 1,13,16,20
NTOrMO no buosnozuu 36 22 14
FEOrPA®Us 36 22 14
Pa3zden 1. UIcmouHuKu 2eozpaghuyeckoli uHghopmayuu 2 2
1 BsedeHue. Micmo4Huku eeozpagpudeckoli UHghopmayuu. 2/2 2/2 lNonumuyeckas Bblyyums meoputo 1-2 Mr
Kapma mupa
Pa3zden 2. [Mlonumuyeckoe ycmpolicmeo mupa 4 2 2
2 | lMonumuy4eckoe ycmpoticmeo mupa. 2/4 2/4 Bblyqumbs meoputo OK 01,01,07
3 | MNpakmuyeckoe 3aHssimue Net 2/6 2/ Memoduyeckoe Omuém no pabome 2-3 JiP
O3HakoMreHUe ¢ 2eoepahuqyecKuMu Kapmamu pasfudHol memMamuku. 2 rnocobue 1,13,16,20
OsHakomreHue ¢ nonumu4yeckol kapmou mupa.
Pa3zden 3. Meozcpaghusi Mupoebix NPUpPOOHbIX pecypcoe 4 2 2
4 | eoepaghusi MuposbIx rnpuUpPoOHbIX Pecypcos 2/8 2/6 Bbiydums meoputo OK 01,01,07
lNpakmuyeckoe 3aHsmue Ne2 2/10 2/ Memoduyeckoe Omuyém no pabome JiP
OnpederneHue u cpasHeHue obecrne4yeHHOCMU PasiuYyHbIX Pe2UuOHO8 U 4 nocobue 1,13,16,20
cmpaH Mupa OCHOBHbIMU 8UOaMU NMPUPOOHLIX PECYPCOS.
Pa3zden 4. Meozpaghusi HaceneHuss mupa 2 2
6 | leozpagpusi HaceneHust mupa 2/12 2/8 Bbiyyumb meopuro Mr
Pa3den 5. Mupoeoe xo3silicmeo 6 4 2
7 CospemeHHble 0coObeHHOCMU pa3sumusi MUPOB020 xo3silicmea 2/14 2/10 Bbiyyumb meopuro 1-2 o6 OK 01,01,07
leoepacghusi ompacnieli nepsuyHol cghepbl MUpo8o20 xo3sticmea JiP
8 | leoepagpusi ompacneli emopu4HoOU cghepbl MUPOBO20 X03slicmea 2/16 2/12 Bbiyyumsb 2-3 o6 1,13,16,20
leoepacgbusi ompacrneli mpemuyHoUl cghepbl MUpPO8020 X03silicmea meopuro
9 | lMpakmuyeckoe 3aHsamue Ne3 2/18 2/ Memoduueckoe Omyém no pabome
OnpedeneHue ocobeHHocmel pa3meweHuUs1 pasnuyHbix ompacnel 6 rnocobue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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MUpo8oeo xo3sticmea.
OnipedernerHue xo3alicmeeHHOU crieyuanu3ayuu cmpaH U pe2uoHo8
mupa.
Pa3zden 6. Pe2uoHbi Mupa. 14 10 4
Tema 6.1 3apybexHas Espona
10 | leoepacgpus HaceneHus u xossticmea 3apybexHol Esporibi 2/20 2/14 NMonumuyeckasi Bblyqumbs meoputo 1-2 OK 01,01,07
kapma Esporibi JiP
Kapma 1,13,16,20
MPOMBbILWIEHHOC
mu Esporibi
Tema 6.2 3apybexHas Asusi
11 | leoepacgpus HaceneHus u xossticmea 3apybexHol Asuu 2/22 2/16 Monumuyeckasi Bblyqumbs meoputo 2-3 b
Kapma mupa
12 | lMpakmuyeckoe 3aHsimue Ne4 2/24 2/ Memoduyeckoe Omuyém no pabome
CpasHumernbHasi xapakmepucmuka cybpeauoHo8 3apybexHou A3uu. 8 rnocobue
Tema 6.3 Agppuka
13 | leoepagpusi HaceneHus u xossticmea Agpuku 2/26 2/18 lNMonumuyeckasi Bbiyqums meoputo 1-2 i
kapma mupa,
Amnac
Tema 6.4. CesepHasi AMepuka
14 | eoepacgpusi HaceneHus u xossticmea CesepHol AMEPUKU 2/28 2/20 Kapma Bbiyyums meoputo 2-3 A OK 01,01,07
MPOMBILIEHHOC JiP
mu CLUA, 1,13,16,20
KaHaosbl.
Tema 6.5. JlamuHckasi AMepuka.
15 | leoepapusi HaceneHus u xossticmea JlamuHckol AMepuKu 2/30 2/22 Bbiyyumb meopuro 2-3
16 | lNpakmuyeckast paboma Ne 5. YcmaHoeneHue g3aumocesideli Mexoy 2/32 2/ Memoduyeckoe Omuém no pabome
MPUPOOHO-PECYPCHBIM MOMEHUUATOM PasiuyHbIX meppumopull u 10 nocobue
pa3melwyeHUeM HacesneHus U xossticmea JlamuHckol AMEpUKU.
Pa3den 7. Poccusi 8 coepeMeHHOM Mupe. 2 2
17 | lNpakmuyeckas paboma Ne 6 Poccusi 8 coepemeHHom mupe. OueHka 2/34 2/ Memoduueckoe Omyém no pabome OK 01,01,07
CO8pPEeMeHHO20 2e0M0UMUYECK020 U 26039KOHOMUYECKOZ0 MOTOXEHUS 12 nocobue JiP

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Poccuu. 1,13,16,20
Apkmuka. CospemeHHoe ocgoeHue Apkmuku. OCHO8HbIe 3adadu
Poccuu no usydeHuro U UCHOosIb308aHUI0 POCMOPO8 APKMUKU U
AHmMapKkmuku.
Pa3den 8. Meozpaghuyeckue acrnekmbl CO8PEMEHHbIX 2 2
2nobanbHbIX NpobsieMm Yesoeevyecmea
18 | lMpakmuueckasi paboma Ne 7 [eoepagpuyeckue acrnekmsi 2/36 2/ Memoduyeckoe Omuyém no pabome 2-3
cospeMeHHbIX 2r106arbHbIX MpPobnem yenogeyecmsa. 14 rnocobue
Mmozosoe noemopeHue o scem pasdenam. [JuggepeHyuposaHHbIl
3a4yem.
Mmoezo 3a cemecmp 36 22 14
Mmozo no ducuyunnuHe 150 104 18 28

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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7. XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEBHOW [OEATENBLHOCTHU

OBYYAKLWNXCA
CopepxaHue XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
obyyeHus YPOBHE y4eOHbIX AeCTBUN)
Xumusa
Paspen 1 YMeHvne gaBaTtb onpeferieHve u onepuposaTh CAeaylWwuMn XMMUYECKUMU
HeopraHun4yeckas MOHATUAMW:  BELIECTBO, XMMWYECKUM  3NEMEHT, aToM, MOJeKyna,
XUMUA OTHOCUTESNbHbIE aTOMHAs W MOJEKYMsipHasi MaccCbl, WOH, annoTponus,

M30TOMbI, XMMUYECKas CBA3b, 3MEKTPOOTpULATENBHOCTb, BaNeHTHOCTb,
CTeMneHb OKUCMEHWUS, MOfb, MOMsipHasi Macca, MOMspHbIN 0O6beM
rasoobpasHbix BeLLECTB, BELLeCTBAa MOSEKYNAPHOTO U HEeMOEKYNSAPHOro
CTPOEHUSA, pacTBOPbI, JMEKTPONIUT U HEINEKTPONUT, INEKTPONUTUYECKas
auccoumaumsi,  OKUCIUTENb UM BOCCTAHOBMUTENb,  OKUCIIEHUE U
BOCCT@HOBMEHNe, TennoBon 3addeKkT peakuumn, CKOPOCTb XUMUYECKOM
peakuuu, Katanums, XMMW4YecKoe paBHOBECWE, YIMepoAHbI  CKener,
PyHKUMOHaNbHasa rpynna, M3omMepusl, roMonorusi

dopmMynupoBaHue 3aKOHOB COXpaHEHWs MacCbl BELLEeCTB M MOCTOSHCTBA
cocTaBa BeLLeCTB.

YcTtaHoBKa MNPUYMHHO-CNEACTBEHHOW CBA3W MexXAy cofepXaHuem 3Tux
3aKOHOB W HanMcaHWeM XuUMUYecKkux opmMyn u ypaBHeHUW. YCTaHOBKa
3BOMOLMNOHHON CYLLIHOCTU MEHAENEeeBCKON U COBPEMEHHON (POPMYNUPOBOK
nepuoanyeckoro 3akoHa [O.M.Menpeneesa. OObsicHeHME HUNYECKOTO
CMbICNa CUMBOSINKMA NEPUOANYECKON Tabnuubl XUMWUYECKUX 3NIEMEHTOB
O.U.MenpoeneeBa (HOMepoB anemMeHTa, nepuoga, rpynnbl) U yCTaHOBKa
NPUYNHHO-CNEACTBEHHOM CBA3N Mexgy  CTpoeHnem  atoma n
3aKOHOMEPHOCTSIMU M3MEHEHUSA CBONCTB 3J1IEMEHTOB U 0Opa3oBaHHbIX MU
BELLECTB B Nepuogax v rpynnax.

XapakTepucTunka 3fNeMeHTOB MarsbIX 1 BOMbLUMX NEPUOJOB MO UX MONOXEHUIO
B NMepunoguyeckon cucteme [..Mengeneena.

YcTaHoBKa 3aBMCUMOCTU CBOMCTB XUMUYECKNX BELLLECTB OT CTPOEHUSA aTOMOB
06pasyLmX NX XMMNUYECKMX 3NIEMEHTOB.

XapakTepucTuka BaXXHeNLLnX TUNoB XMMUYECKUX CBA3EN N OTHOCUTENBbHOCTH
3TOW TUNOMOrnN.

O6bAcHeHNe 3aBUCUMOCTM CBOWCTB BELLECTB OT MX COCTaBa U CTPOEHUSA
KpUCTannM4yeckmx peLleTok.

dopMynupoBka  OCHOBHbIX  MOJSIOXKEHUA  TEOpUU  SNEKTPONIUTUYECKON
auccoumaumm U xapakTepuctuka B CBETE 3TOW TeOpum CBOMCTB OCHOBHbIX
KNnaccoB HeopraHU4ecknx coeguHeHUNn.

dopMynupoBka OCHOBHBLIX MOMOXEHUN TEOPUN XUMUYECKOrO CTPOEHUSN
OpraHnyeckux CoeanHeHUn 1 xapakTepucTuka B CBeTe 3TOM TeOpUU CBONCTB
OCHOBHbIX KaCcCOB OpraHU4ecKux CoeaUHEHU.

XapakTepucTnka cocTaBa, CTPOEHWsl, CBOWCTB, MOMy4YeHUs N NpUMEHEHUS
BaXKHENLINX MeTarnmnoB U HemeTannos

OObsicHEHMEe  CYLIHOCTM  XMMMYeckux  npoueccoB.  Knaccudumkaums
XUMUYECKUX peakLmii Mo pasnnyHbIM NpU3HaKaMm: YACNY 1 COCTaBy NPOAYKTOB
W peareHToB, TensoBoMy 3ddeKkTy, HanpasBneHuwo, dase, Hanuuuo
KaTtanmsaTopa, U3MEHEHUID CTEMEHEN OKMUCINEHUSI 3NEMEHTOB, 06pasyoLLmX
BeLLecTBa.

YcTaHoBKa NMpU3HaKoB OOLLEro U pasnuyHoOro B TUMOMOMMW peakuun ans
HeopraHM4yeckon 1 opraHNYeckon XMMUK.

Knaccudpmumkaums BeLLecTB M MPOLECCOB C TOYKU 3PEHUSI OKUCIEHUSI-
BoccTaHoBneHus. CocTaBneHne ypaBHEHUI peakuun C NoMOoLLbl MeToaa
3NEKTPOHHOro 6anaHca.

Ob6bAcHeHNe 3aBUCMMOCTU CKOPOCTM XMMUYECKOW peakuum U NOSoXeHUs
XUMUYECKOro paBHOBECUS OT Pa3nnyHbIX PakTopoB.

BbINOMHEHME XMMWYECKOro 9KCrnepumMeHTa B MOMHOM COOTBETCTBUU C
npasunamm 6e3onacHoCTHU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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CopepxaHue
obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeUCTBUN)

HabniogeHne, dukcauma w  onucaHMe pesynbTatoB  MNPOBELEHHOMO
3KCnepuMeHTa.

YcTaHOBKa 3aBMCMMOCTU  MexXay KayecTBEHHOM U KONMYECTBEHHOWN
CTOPOHaMM XMMNYECKUX OB BHEKTOB 1 MPOLLECCOB.

PelueHne pacyeTHbIX 3a4a4 N0 XMMUYeCcKMM bopMyniam 1 ypaBHEHUSIM.

Paspen 2
OpraHuyeckasa xumus

XapakrtepucTuka coctasa, CTPOEHMWsl, CBOWCTB, MOSMyYeHUs U NPUMEHeHUs
Ba>KHEMLUMX KNaccoB YrneBOOOPOAOB (ankaHOB, LIMKIOANKaHOB, arKeHoB,
ankMHOB, apeHoB) U UX Hamboree 3Ha4YMMbIX B HAPOAHOXO3SINCTBEHHOM
nnaHe npeacTaBuTenen.

AHanornyHas xapakTepucTunka BaxXHenLnx NpeacTaBuTenen apyrux Knaccos
OpraHNYecKnX CoeaNHEHN: MeTaHomna 1 3TaHona, CRoXHbIX 3NPOB, XKMPOB,
MbIf, anbaerngos (chopManbaeraos n auetansgernga), KeToHoB (aueToHa),
KapboHOBbLIX KWUCMNOT (YKCYCHOW KWCMOTbI, Afs  €CTEeCTBEHHO-Hay4yHOro
npocunsa npeacTtaBuTenen Apyrux KnaccoB KWCMOT), MOHOCaxapuaos
(rmoko3bl), AucaxapugoB (caxaposbl), nonucaxapugoB (kpaxmana U
Lennonosbl), aHWnuMHa, amWHOKUCNOT, OenkoB, WCKYCCTBEHHbIX W
CUMHTETUYECKNX BOSIOKOH, Kay4yKoB, MracTMacc.

Mcnonb3oBaHne B y4debHOM UM npodeccuoHanbHOM  OesTenbHOCTU
XMMUYECKNX TEPMUHOB M CUMBONWKW. HasBaHWe W3y4YeHHbIX BeLliecTB Mo
TPMBUANbHOW UMW MEXAYHapOOHOW HOMEHKnaType M OoTpaXKeHue cocTaBa
3TMX COEANHEHUI C MOMOLLIbIO XMMUYeckux oopmyn. OTpaxeHne XMMUYecKmnx
NPOLIECCOB C MOMOLLIbI YPaBHEHNN XUMUYECKUX peaKL M.

BbinonHeHne XMMMYECKOro 3KCnepuMMeHTa B MNOMIHOM COOTBETCTBUM C
npaesunamy 6e3onacHocTu.

HabniogeHnne, dwukcauma wun  onucaHne pesynbTaToB  MPOBEAEHHOro
3KCnepuMeHTa.

YcTaHoBKa 3aBMCUMMOCTM  MexXdy KayeCTBEHHOW W  KONUYeCTBEHHOW
CTOPOHaMM XMMMNYECKNX OO BEKTOB 1 MPOLIECCOB.

PelueHne pacyeTHbIX 3a4ay No Xummnyeckum opmMynam 1 ypaBHEHUSM.
OObsACHEHNE XMMUYECKMX SBMEHWI, NPOUCXOAALLMX B npupode, ObiTy 1 Ha
Npoun3BOACTBE.

OnpegeneHve BO3MOXHOCTEN MNPOTEKAHUS XMMUYECKMX NpeBpalleHuin B
pPasnnyHbIX YCMOBUSIX.

CobniogeHne npaBun 3KOMOrMYECKN rPaMOTHOTO MOBEAEHUS B OKPYXKatoLLen
cpege.

OueHka BNWSHUS XUMWYECKOTro 3arps3HeHus Okpyxawwen cpedbl Ha
OpraHn3m 4YerioBeka v Apyrue Xvsble OpraHu3mel.

CobntogeHne npasun 6e3onacHoro obpalleHust C roployMMn 1 TOKCUYHBIMU
BelllecTBamu, nabopaTtopHbiM 060pyA0BaHNEM.

MoaroToBka pacTBOPOB 3a4aHHON KOHLEHTpauun B BbITy M Ha MPOM3BOACTBE.
KpuTnyeckass  oueHka  OOCTOBEPHOCTM  XUMWUYECKOW  MHApopmaumu,
NocTynatoLLen 13 pa3HbIX MCTOYHUKOB.

Buonorus

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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CopepxaHue XapaKkTepucTuKa OCHOBHbIX BUAOB AEeATENIbHOCTU CTYAEHTOB (Ha
obyueHus YPOBHE y4eOHbIX AENCTBUN)

Y4yeHue o knetke

YMeHne NpoBOANTbL CPaBHEHME XMMUYECKON OpraHn3aLmm XUBbIX N HEXMBbIX
06bEKTOB.

MonyyeHve npeacTaBneHMs O POMM  OPraHNYECKUX W HeopraHM4ecKux
BELLECTB B KNeTke

N3yyeHne CTpOEHMs KIeTOK 3yKapuoT, CTPOEHMS U MHOroobpasust KneTok
pPacTEeHWIN Y XXUBOTHbIX C MOMOLLIbIO MUKpOMpenapaTos.

HabnioaeHve KneTok pacTeHU M KMBOTHBIX NOA MMUKPOCKONOM Ha rOTOBbIX
MUKponpenaparax, ux onvcaHuve.

MpuroToBneHne n onnucaHne MUKponpenapaToB KIeTOK pacTeHW.
CpaBHeHMe CTpOEHUSI KINETOK pacTEHUM U  XKMBOTHbIX MO T[OTOBbIM
MUKponpenapaTtam

YMeHMe CTPOUTb CXEMbI dHEpreTudeckoro obmeHa n 6nocuHtesa Gernka.
lMonyyeHne npeacTaBneHns 0 NPOCTPAHCTBEHHON CTPYKTYpe 6enka, Monekyn
OHK n PHK

O3HakoMIieHne C KNeToYHOW Teopren CTPOEHUss OpraHn3mMoB.

YMeHne camoCTOsTeNnbHO WUcKaTb AoKasaTenbCTBa TOrO, YTO KreTka —
3MeMeHTapHas XuBasl cMCTEMa W OCHOBHAas CTPYKTYPHO-(pyHKUMOHanbHas
eanHMLA BCEX XMBbIX OPraHM3MoB

OpraHusm.
Pa3mHoOXeHue n
MHAuBUAYyanbHoe
pa3BuTHe
OpraHM3mMoB

OBnageHne 3HaHNAMU O Pa3MHOXEHUM KaK O BaXKHelLIeM CBOWCTBE XMBbIX
OpraHM3moB.

YMeHne caMoCTOSATENbHO HAaXOAUTb OTNINYNSA MUTO3a OT Meno3a, onpeaenss
3BOSIIOLMOHHYIO POrib 3TUX BUOOB AENEHNUS KNETKN

O3HakomneHne ¢ OCHOBHbIMW CTagusiMM OHTOreHe3a Ha MpuMepe pasBUTUSA
NMO3BOHOYHbIX XUBOTHbIX.

YMeHne xapaktepusoBaTb CTaguM MNOCTOMOPUOHANBLHOIO pas3BUTUSA Ha
npumMepe 4enoseka. O3HaAKOMMEHNE C MPUYMHAMW HApYLUEHWA B PasBUTUM
OpraHn3moB.

Passutne ymeHus npaBunbHO opmupoBaTb AokasaTernbHylo 6asy
OBOJTHOLUMOHHOIO pa3BnTUA XMBOTHOIO MuUpa

BbigBneHne u onucaHwe nNpuU3HaKoB CXOACTBa 3apofbllleit 4ernoBeka W
APYrMX NO3BOHOYHBIX KaK JoKa3aTerbCcTBa NX 3BOSMOLMOHHOIO POACTBA.
MonyyeHne npeacTasneHus 0 NOCNEeACTBUSX BUAHWUS ankorons, HUKOTUHA,
HapKOTUYECKMX  BELLEeCTB, 3arps3HeHWss cpedbl Ha  passute wu
penpoayKTMBHOE 300pOBbE YeroBeka

OCHOBbI reHeTUKU U
cenekuuwu

O3HakoMIieHne ¢ HacneacTBEHHOW U HeHacne4CTBEHHOW M3MEHYUBOCTBLIO U
ee BMOoNorMYecKor porbio B 3BOMOLIMM XXUBOTO MUpa.

Mony4yeHune npeacTaBneHnsi 0 CBA3UN rEHETUKN U MEONLMHBI.

O3sHakomMmneHune ¢ HacneacTBEHHbIMM BONE3HAMU YenoBeKa, X NPUYMHaAMM U
NPOMUNaKTUKON.

N3yueHne BANAHUA ankoronuama, HapKOMaHWMU, KypeHusi Ha
HacneaCcTBEHHOCTb Ha Buageomartepuane.

AHanua ¢eHOTMNMYeckon U3MEHYMBOCTU. BblaBneHne MyTareHoB B
OKpy>XaloLlen cpefje W KOCBEHHasi OLeHKa BO3MOXHOIMO WX BMAWUSHUSA Ha
opraHmam

[MonyyeHne npeacTaBneHMs O reHeTUKE Kak O TeopeTMYEeCcKOW OCHOBE
cenekumun. Pa3sButne metanpeaMeTHbIX YMEHWNI B NpoLecce HaxoxXaeHns Ha
KapTe LeHTPOB MHOroodpasusi U NPOUCXOXAEHUS KyIbTYpPHbIX PacTeHWUi m
OOMaLLHMX XUBOTHbIX, OTKpbITbIX H. . BaBunosbim.

M3yueHne meTonoB rmbpmamsanmm n UCKyCCTBEHHOro otbopa.

YMeHne pasbupatbCs B STUYECKMX acnekTax HEKOTOpbIX AOCTUXKEHWUA B
OMOTEXHONOMNN:  KITOHUPOBAHUM XMBOTHBLIX W MNpobrnemax KrioHMPOBaHMUS
yernoBeka.

O3HaKOMIIEHNE C OCHOBHbIMW [OOCTWXKEHUAMW COBPEMEHHOM Cenekuun
KYNbTYPHbIX pacTeHU, AOMALIHUX XXUBOTHbIX U1 MUKPOOPraHU3MOB

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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CopepxaHue
obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeUCTBUN)

9BONOUNOHHOE
yuyeHue

AHanu3 1 oueHKa pasnnyHbIX MNOTE3 NPOUCXOXAEHUS KUSHN.

MonyyeHne npeactaBneHust 06 YCNOXHEHUM XMBbIX OpraHM3MOB Ha 3emne B
npoLiecce 3BOHOLMMN.

YMeHMe IKCNepuMeEHTarnbHbIM MyTEM BbISBMATbL afanTuBHble O0COBEHHOCTU
OpraHM3mMoB, WX OTHOCMUTENbHbIA Xapaktep. O3HaKkoMMeHMe C HEKOTOPbIMU
npeacTaBUTENSIMU PEAKUX M UCYE3AIOLLMX BUAOB PACTEHNI U XXUBOTHbIX.
lMpoBeneHne onucaHus ocoder ogHoOro Bnga no MopconorMieckomy KpuTeputo
npu BbINOMHEHUN NabopaTopHon paboTbl. BeisBneHne 4epT NpnucnocobreHHOCTH
OpraHMsmMoB K pasHbiM cpegam obutaHus (BOOHOW, Ha3eMHO-BO3AYLUHOW,
NMOYBEHHOW)

M3yuyeHne Hacnegus 4enoBevyecTBa Ha MpuMepe 3HAKOMCTBa C MCTOpuen
pa3BMTUS 3BONIOLMOHHBIX UaEn

K. JlnnHes, XK. B. Jlamapka 4. [OapsuHa. OueHnBaHne ponu 3BOMIOLMOHHOMO
y4yeHus B opMMpPOBaHMM COBPEMEHHOWN €CTECTBEHHO-HAY4YHOW KapTUHbI M1pa.
Pa3BuTMe cnocobHOCTM $ICHO M TOYHO M3naraTb CBOW MbICNN, JOTMYECKU
0060CHOBbIBaTb CBOK TOYKY 3pPEHMSi, BOCMPUMHMMATbL U aHanNu3npoBaTb MHEHMS
cobecedHVKOB, NpM3HaBasi NpaBO APYroro YernoBeka Ha MHOE MHEHMEe
O3HakomIieHne ¢ KoHUenumen Bnaa, ee KputepusiMmn, nogdop NpUMepoB TOro, YTO
nonynsauns — CTPYKTypHas eauHMLa BMAa U 3BOSTHOLMN.

O3HakomneHue ¢ ABUXKYLLMMUCS CUaMm 3BOSIIOLUN U ee AoKa3aTeNbCTBaMMU.
YCBOEHME TOro, YTO OCHOBHBIMW HamnpaBfEeHUSMU 3BOSMIOLMOHHOIO nporpecca
ABnAlTCA Gronornyeckun nporpecc n Guonornyeckuin perpecc.

YMeHne oTcTamBaTb MHEHUE, O COXpaHeHun Gronornyeckoro MHoroobpasms Kak
OCHOBE YCTOMYMBOCTU ©Ounocdepbl M NPOrpeccuBHOro ee pasBuUTUSA. YMeHue
BbISABNATb NPUYMHbBI BbIMUPAHUSA BULOB

Uctopusna pa3BuTUA
XXWU3HU Ha 3emne

AHanM3 1 oueHKa pasnuyHbIX MMNOTE3 O NMPOUCXOXAEHNM YeroBeka.

Pa3BuTne ymeHus CTpouTb [JokasaTenbHyio 6asy Mo  cpaBHUTENbHOM
XapaKTepUCTMKE YernoBeka 1 NpMMaToB, AOKa3blBasl X POACTBO.

BeisiBneHne aTanos 3BoMOLMN YenoBeka

YMeHve foka3biBaTb PABEHCTBO YEIIOBEYECKMX pac Ha OCHOBaHWUM UX pPOACTBA U
€MHCTBA MPOUCXOXAEHUSI.

Pa3BuTne TOnepaHTHOCTM, KPUTKKA pacu3mMa BO BCEX ero NposiBNEeHUsX

leorpadous

BeepneHwe. O06bsACHEHNE MeXaNCUMNIMHAPHbIX CBA3EN reorpadun. HassaHue TpagnUMOHHBIX
1. VICTOYHUKM | N HOBbIX MCTOYHUKOB reorpadmnyeckon nHpopmaummn.

reorpacuyeckomn OemoHcTpauns ponn WVHTepHeTa U reoMHOPMAaLMOHHBIX CUCTEM B M3y4YeHUU
MHopMaunn reorpacum

2. Nonutunyeckoe
YCTPOWCTBO Mupa

YMeHve nokasblBaTb Ha KapTe pasfuyHble CTpaHbl Mupa. YMeHue NpuBOAUTL
npuMepbl U XapakTepnsoBaTb COBPEMEHHbIE MEXTOCyAapCTBEHHbIE KOH(NUKTLI B
pasnu4HbLIX permnoHax mupa.

BblgeneHune ctpaH ¢ pecnybnmnkaHCKoW U MoHapxudeckon chopMamMu npasneHus,
YHUTapHbIM U edepaTtMBHbBIM  TUMaMuM roCyapCTBEHHONO YCTPOWCTBA B
pasnnyHbIX permoHax mupa. O6bACHEHNE pPa3nNUyunin pasBUTbIX U Pa3BUBAOLLUXCS
CTpaH Mo YPOBHIO UX COLManbHO-3KOHOMNYECKOrO pasBuTus. YMeHue npmsoauTb
npuMepbl N XapakTepu3oBaTb pasnu4yHble TUMbl CTPaH MO YPOBHIO cCoLUanbHO-
3KOHOMWYECKOro pasBuTUs

3. Neorpadumsa MMpPOBbLIX
NPMPOAHLIX PECYPCOB

O6bsACHeHne OCHOBHbIX HanpaBneHun aKonornsagum XO3SANCTBEHHOMN
[EeATEeNbHOCTN YeroBeka.
BbigeneHune pasnu4yHbIX  TUMOB npUpPoAoNosb30BaHuUS. OnpepneneHue

obecneyeHHOCTN pasnNMYHbIMM  BMAAMM MPUPOAHLIX PECYPCOB  OTAENbHbIX
PErMOHOB U CTpaH Mupa.

YMeHMe nokasbiBaTb HAa KapTe€ OCHOBHbIE MUPOBbIE parioHbl JOObLIMM Pa3MYHbIX
BUOOB MWHEpArnbHbIX PECcypcoB. YMEHMEe HasbiBaTb OCHOBHbIE HanpaBreHus
ncnonb3oBaHnsa pecypcoB MnpoBoro okeaHa

BblgensaTe OCHOBHblE NPo6nemMbl U NEPCNEKTMBbI OCBOEHMS NMPUPOAHBIX PECYPCOB
APKTUKN N AHTapPKTUKN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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CopepxaHue XapaKkTepucTuKa OCHOBHbIX BUAOB AEeATENIbHOCTU CTYAEHTOB (Ha
obyueHus YPOBHE y4eOHbIX AENCTBUN)

Bblaenate OCHOBHble NPOBnemMbl 1 NEPCNEKTUBLI OCBOEHUSA NPUPOLHBLIX PECYPCOB
APKTUKN 1 AHTApKTUKN.

4. leorpacus
HaceneHus mypa

YMeHne HasblBaTb MUPOBYK [ECATKY CTpaH C HavbonblUuenh YUCIEHHOCTbIO
HaceneHwus.

BblgeneHve pasnuyHbIX TUMOB BOCMPOW3BOACTBA HAaCeNeHuss U npuBedeHue
NMPMMEpPOB CTpaH, AN KOTOPbIX OHW XapakTepHbl. YMEHVE Ha3biBaTb OCHOBHbIE
rokasaTesnin Ka4ecTBa XM3HWN HaceneHus.

YMeHvne npuBoauTb MpUMeEpbl CTpaH C OOHOPOAHbLIM M Hanbonee pasHOPOOHbIM
pacoBbIM, 3THUYECKUM U PENUTMO3HBIM COCTaBOM HaceneHus.

YMeHne npuBOAWTL MpUMeEpbl CTpaH C Hambonbllen M HavMeHblUeW cpeaHen
NNOTHOCTbIO HaceneHus.

O6bACHEHNE OCHOBHbIX HaMPaBMEHMN U NPUYMH COBPEMEHHBIX MEXOYHaPOOHbIX
MUrpauuin HaceneHus.

YMeHvne npuBoauTb NpMMepbl CTpaH € Haubonblued M HaummeHbluen [onew
ropoACcKOro HaceneHus.

YMeHMe nokasbiBaTb Ha KapTe MUPOBLIE «CBEPXIopoda» M Merasnononmchl

5. MnpoBoe X0341CTBO.
CoBpeMeHHble
0COBOEHHOCTM pa3BUTKSA
MUPOBOTO XO35NCTBa

YMeHVe [paBaTb OMNpeAerieHMe MNOHATUI  «MeXxayHapoaHoe reorpadudeckoe
pasgeneHve Tpygar», «MexayHapogHas creuuanusauusiy u «MexagyHapogHoe
KoonepupoBaHuey». BbloeneHne xapakTepHbIX 4YepT COBPEMEHHOM Hay4HO-
TEXHUYECKOW PEBOITHOLMMN.

YMeHMe HasblBaTb BefyliMe MUPOBble W pernoHasibHble 3KOHOMMUYECKNE
WHTErpaLmMoHHbIe rPynnUpPOBKU.

YMeHvne npvBOAUTbL MPUMEpPbl OTpacren pasnuuHbiX cdep X03aNCTBEHHOMU
[EeATenNbHOCTH.

YMeHune HasbiBaTb Hanbornee nepenoBbie U Hanbonee oTcranblie CTpaHbl Mupa no
YPOBHIO UX SKOHOMMYECKOrO pas3BUTUS

eorpadua otpacnen
nepsnYHON cdepsbl
MMPOBOr0 XO35NCTBA.

BblaeneHne xapakTepHbIX YepT «3eneHon pesoniouumny. YMeHne npmsoanTb
npumMepbl CTpaH, ABNSALWMXCA BeyLLMMU MUPOBLIMU NPOU3BOAUTENAMMU
pasnuyHbIX BUOOB NPOAYKUMM pacTEHMEBOACTBA U XXMBOTHOBOACTBA.

YMeHue HasblBaTb CTpaHbl, ABMAIOLWMECH BeQyLLUMN MUPOBLIMU
Npou3BoAUTENSMU PasNUYHbIX BUAOB MUHEPANIBHOTO Chipbs. YMEHWe nokasbiBatb
Ha KapTe 1 xapakTepu3oBaTb OCHOBHbIE FOPHOMPOMBILLIIEHHbIE U
CElbCKOXO3SAWCTBEHHbIE panoHbI MUpa

"eorpadcusa otpacnem
BTOPUYHOM cchepbl
MMPOBOr0 XO341NCTBa

YMeHve npuBoanTL NPUMEPbI CTPaH, OCHOBHAs YacTb 3NIEKTPOSHEPTM B KOTOPbIX
NPOM3BOAMTCA Ha TEMMOBLIX, FTMOPABNNYECKAX U aTOMHBIX 3MEKTPOCTaHLUSIX.
YMeHue HasbiBaTb CTpaHbl, ABMSOLMECS BEAYLLUMN MUPOBLIMU
NPON3BOAUTENSAMMU YEPHBIX N LIBETHLIX METAISIOB.

BblaeneHune ctpaH ¢ Hanboree BbICOKUM YPOBHEM Pa3BUTUS MALLMHOCTPOEHUSI.
YMeHue HasbiBaTb CTpaHbl, ABMSOLMECS BEAYLLIMMU MAPOBLIMMI
NPOVN3BOAUTENSMIN aBTOMOOUIIENA, MOPCKNX HEBOEHHBIX CYZ0OB, CEPHOW KUCMOTHI,
nrnacTMacc, XMMUYECKMX BOMOKOH, CUHTETUYECKOTO Kayyyka, nunomaTepuarnos,
Bymaru n TkaHen.

eorpadusa otpacnem
TpeTn4yHom ccpepbl
MUPOBOTO XO35NCTBA

YMeHue 06BbACHATL Ponb PasnuyHbIX BUAOB TpaHCNopTa npu nepeBo3ke rpy3oB U
naccaxupoB.

YMeHue NpuBoanTb NpuMepsbl cTpaH, obnaaatolmnx HanbonbLUue NPOTAKEHHOCTbLIO
N NNOTHOCTBLIO CETU KEeNEe3HbIX U aBTOMOBUIbHBLIX LOPOT.

YMeH/e HasblBaTb KpyMHEWLINEe MUPOBbIE TOProBble MOPTbI W a3pOonopThl,
06BACHATL UX pacnpeaenexHme no perMoHaM u cTtpaHam mupa.

YMeHMe nokasbiBaTb Ha KapTe MW XapaKTepu3oBaTb OCHOBHblE pPanoOHbl
MeXAyHapoaHOoro Typusma.

YMeHMe OOBSCHATbL MECTOMONOXEHNE BeAyLUMX MUPOBBLIX LEHTPOB OUPXKEBOWA
OEeATENbHOCTY.

YMeHMe HasbiBaTb CTpaHbl C HavMbonblWUMM oB6beMaMu BHELLHEW TOProenu
TOoBapamu

6. PernoHbl mupa.
"eorpacdunsa HaceneHus

YMeHMe nokasbiBaTb Ha kKapTe pasnunyHble cTpaHbl 3apybexHorn EBponbi.
ConocraBneHne cTpaH 3apybexHon EBponbl no nnowaanm Tepputopum,
YNCINEHHOCTU HaCeNeHUsa 1 YPOBHIO SKOHOMMUYECKOTrO pa3BuUTHUS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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PUIVKA C.47/52
CopepxaHue XapaKkTepucTuKa OCHOBHbIX BUAOB AEeATENIbHOCTU CTYAEHTOB (Ha
obyueHus YPOBHE y4eOHbIX AENCTBUN)
N Xo3ancTea YMeHne npuBoauTb npumepbl ctpaH 3apybexHon EBponbl, Hambonee xopoLuo
3apybexHou obecneyveHHbIX pa3nuyHbIMK BUAAMM NPUPOAHbLIX PECYPCOB.
EBponbl YMeHue HasbiBaTb CTpaHbl 3apybexHon EBponbl ¢ HaMboMNbLWMMN U HAUMEHBLLVMU

3HAYEeHNsIMM  eCTECTBEHHOIO MNPUPOCTa HacerneHwusi, CcpedHen MMAOTHOCTU
HaceneHus 1 OO ropoACcKOro HaceneHus.

YMeHne nokasbiBaTb Ha KapTe M XapakTepusoBaTb KpynHeWwwue ropoja u
ropoackue arfomepauun, OCHOBHbIE MPOMBILMEHHBIE N CEMbCKOXO3ANCTBEHHbIE
panoHbI 3apybexHon EBponbl. YMeHune 00BACHATL 0CODOEeHHOCTH
TeppuUTOpMansHON CTPYKTYpbl Xo3ancTea epmaHumn n BenukobputaHum

eorpacdusa HaceneHus
N X035iCcTBa
3apybexHon Asnn.

YMeHune nokasbiBaTb Ha kKapTe pasnunyHble cTpaHbl 3apybexHon Asuu.
ConocrtaBneHue ctpaH 3apybexHon A3um no nnowaam TeppuTopmun, YNCIIEHHOCTM
HaceneHus 1 YpoBHIO 3KOHOMUYECKOrO Pa3BUTUS.

YMeHvne onpegensaTb pecypcoobecneyeHHOCTb pasnnyHbiX CcTpaH 3apybexHon
Asumn.

YMmeHue HasbiBaTb cTpaHbl 3apybexxHon A3nn ¢ HaMBOoMNbLLIMMKU U HAVMEHbLLMMHU
3HaYEHUsIMM  eCTECTBEHHOro MpupocTa HaceneHwsi, CcpegHel NfoTHOCTU
HaceneHns 1 JOnM ropoacKoro HaceneHus.

YMeHne npuBoguTb npumMepbl cTpaH 3apybexHon As3vm C OOHOPOAHbIM U
Pa3HOPOAHbIM 3THUYECKUM U PENUMMO3HBIM COCTaBOM HaceneHus.

YMeHue nokasbliBaTb Ha KapTe W XapakTepu3oBaTb KpynHewWwuve ropoga wu
ropoackue arnomepaumu, OCHOBHble rOPHOMPOMBILLFIEHHbIE n
CErNbCKOXO3AWCTBEHHbIE panoHbl  3apybexHon Asun. YMeHne OObACHATb
0COBEHHOCTU TEPPUTOPUANbHOW CTPYKTYPbI X03sancTea AnoHun, Kutasa n Migmm

"eorpacdhunsa HaceneHus
n xosancrtea Adpukn.

YMeHne nokasblBaTb Ha KapTe pasnuyHble cTpaHbl Adpukn. YmeHne HasbiBaTb
cTpaHbl Adpukn, obnagawowme Hambonbllend nnowaabio TeppuTopun K
YUCMEHHOCTbID HaceneHusd. YMmeHue OObACHATbL MPUYMHBI  SKOHOMUYECKON
oTcTanoctu ctpaH Adpuku.

YMeHve nokasbiBaTb Ha KapTe U XxapakTepu3oBaTtb KpyrnHenLme ropoa, OCHOBHbIE
rOPHONPOMbILLIIEHHBLIE U CENTbCKOXO3SIMCTBEHHbBIE panoHbl APUKN.

"eorpacusa HaceneHus
n xo3ssarnctea CeBepHomn
Amepuku.

YMeHne oObACHATL NpUMPOAHbIE, UCTOPUYECKNE U SKOHOMMWYECKME OCOBEHHOCTM
pa3sutna CeBepHon AMEpPUKMN.

BblgeneHne oTpacnen MexayHapogHon crneuwanusauun KaHagbl, ymeHue
nokasblBaTb Ha KapTe W XapakTepu3oBaTb €€ KpYyMHeWnwme MpOMbILLIIEHHbIE
LEHTPbI, OCHOBHbIE TOPHOMPOMBILLSIEHHBIE U CENbCKOXO3SINCTBEHHbLIE PAOHBI.
YMeHne 06BbACHATb 0COBEHHOCTU PaCcOBO-3THMYECKOTO COCTaBa U pasMeLLeHUs
HaceneHus CLUA.

YMeHne nokasbiBaTb Ha KapTe W XapakTepu3oBaTb KpyMHEMWue ropoackue
arnomepauuu, Meranononucel, OCHOBHblE NPOMBILLIIEHHbIE "
CEeNnbCKOX035AMCTBEHHbIe panoHbl CLUA

"eorpadusa HaceneHus
n xo3ancrea JlaTuHckomn
Amepukun

YMeHune nokasbiBaTb Ha KapTe pasnuyHble cTpaHbl JlaTnHckon AMepuku,
ConoctaBneHne ctpaH JlaTuHckon AMepukn nNo nnowagn TeppuTopum,
YUCMNEHHOCTW HaceneHs 1 ypoBHIO 3KOHOMNYECKOTo pa3BUTUS.

BolgeneHune ctpaH lNatuHckon Amepuku, Hanbornee obecrneyeHHbIX pasnnuyHbIMU
BMAAMM NPUPOAOHBIX PecypcoB. YMeHWe npuBoauTb npumepbl cTpaH JlaTuHckon
AmMepukn ¢ HanboNbWNMU U HAMMEHBLUNMY 3HAYEHUSIMI €CTECTBEHHOTO NpupocTa
HaceneHus.

ConocTaBnenne ctpaH JlaTuHckon AMEPMKN NO paCOBOMY COCTaBY HaceneHus.
YMeHne o6bacHATb ocobeHHoCcTH ypbaHusauum ctpaH JlatuHekon AMepuku.
YMeHne nokasblBaTb Ha KapTe M XapakTepu3oBaTb KpymHEeWWwune npoMbiLLfieHHbIe
LEHTPbl, OCHOBHblE TOPHOMPOMBILUSIEHHBIE U CENbCKOXO3SINCTBEHHbIE PaNOHbI
JTatuHckon Amepukn.

BblgeneHuwe otpacnen mexagyHapogHon cneunanusaunm B bpasunumn n Mekcuke.

"eorpadusa HaceneHus
n xo3ancTea ABcTpanum
n OkeaHuu.

YMeHne O0ObACHATb NPUPOLHbIE U UCTOPUYECKME OCODEHHOCTU pPas3BUTUS
AscTtpanun n OkeaHuu.

BbligeneHne oTpacnen MexayHapogoHon cneumanusaumm ABCTpanuu, ymeHue
NnokasbiBaTb Ha KapTe M XapaKTepu3oBaTb €e KpyrnHeulne npoMbILLfEeHHbIEe
LeHTPbl, OCHOBHbIE TOPHOMPOMbILLUNIEHHBIE U CEMNbCKOXO3NCTBEHHbIE PAVOHbI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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7. Poccusi B YMeHne ob6bACHATbL COBPEMEHHblIE OCOOEHHOCTU 3KOHOMUK reorpadunyeckoro

COBPEMEHHOM MUpe nonoxeHust Poccun.
BblaeneHne 0CHOBHbIX TOBapHbIX cTaTel akcnopTa 1 umnopTta Poccun.
YMeHWe Ha3blBaTb BeOyLUNX BHELLHETOProBbIX NapTHepoB Poccum

8. lNeorpadmyeckme BblgeneHue rnobanbHbix Npobnem YenoBeyecTsa.

acnekTbl COBPEMEHHbBIX | YMEHMe npuMBOAWTbL MPUMMEPbl  MPOSIBIIEHWUS  CbIPbEBOW, 3HEPreTUYecKon,
rnobanbHbIX Npobrem aemorpacdpmyeckon, NPOAOBONbCTBEHHON " 3KOJOTNYECKON npobnem
yenoseyecTBa YenoBeYyecTBa, Npeasaratb BO3MOXHbIE MYTW UX peLleHns

8. YYHEBHO-METOAUYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIMNEYEHUE
NMPOrPAMMbI YYEBEHOU OUCLUMMNNUHbI «<kECTECTBO3HAHUE»

Hanunune nomewenmnn: Ne 1413 kabunet xumun, Ne 1412 kabunHet 6muonorum, Ne 1107
KabnHeT counanbHO-9KOHOMUYECKUX ANCUUNIINH

O6opynoBaHune yyebHoro kabuHera:

Komnnekt mebenu anga yyebHoro npouecca.

Cpencrtea obydeHua: [docka knaccHad, HarnsigHble nocobus (cxembl, Tabnuvubl,
nnakaTbl).

MynbTumeauninHoe obopyagoBaHue: HOYTOYK, MPOEKTOP.

MporpammHoe obecneyveHne: Microsoft Volume Licensing Service Center, Kog
cornawenuna V9002148, ¢ 30.06.2016 no 30.06.2022 r.; JIMLEH3MOHHbLIN cepTudukaT
Ne17E0O-200318-123656-303-2678 Kaspersky Endpoint Security gna 6wusHeca -
PacwwmpeHHbin Russian Edition ¢ 18.03. 2018 no 26.03.2022.

PEKOMEHOYEMASA JINTEPATYPA
Ona ctyaeHToB

1. HoBowmwmHckun U. N. Xumusa: y4ebHnk gna 10 (11) knacca. / N.W. HoBowwmHckun,
H.C. HoBowwuHckas. - Mocksa: Pycckoe cnoso, 2020. - 440 c. - ISBN 978-5-533-00484-
8. - URL: https://ibooks.ru/bookshelf/374163/reading - TeKCT: 3NeKTPOHHbLIN.

2. HosowwHckun U. U. OpraHudeckas xumus: yv4ebHuk ana 11(10) knacca. / ..
HosowwuHckmin, H.C. HoBowwmHckad. - Mocksa: Pycckoe crnoso, 2020. - 368 c. - ISBN 978-
5-533-00447

3. 3axapos, B. b. Buonorus: 10-11 knaccel: y4ebHuk: 6a3oBbin ypoBeHb / B. b.
3axapos. - Mocksa: Pycckoe cnoso, 2021. - 352 c. - ($I'OC MHHOBaLMOHHas wwkona).

4. Nomoraukux E.M. leorpacus: Haykm o 3emne: yyebHuk ana 11 knacca. / E.M.
Homorauknx, H.W. Anekceesckun. - Mocksa: Pycckoe cnoso, 2020. - 440 c.

5. JlykesiHoBa, H. C. Neorpadusa [OnekTpoHHbIn pecypc): y4ebHuk ana CMoO / H. C.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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JlykbsiHoBa. - Mocksa: KHopyc, 2020.- 234 c.

6. Makcakosckui, B. IN. M'eorpadgusa. 10-11 knaccel: y4ebHnk BasoBbin ypoBeHb / B.

. MakcakoBckuin. - Mocksa : lNpocseweHne, 2019. — 416 c.
HononHutenbHaa nuTepartypa

1. CewmeHos, V. H. Xumunsa [OnekTpoHHbI pecypc]: y4ebHuk / . H. CemeHoB. -
Cankt-lMNeTepbypr: Xumunagat, 2020. - 656 on-line.

2. CaeHko, O. E. EcTecTBO3HaHMe [ONEKTPOHHbIN pecypc]: y4ebHoe nocobue / O.
E. CaeHko, T. I. TpywwuHa, O. B. ApyTioHsH. — M.: KHoPyc, 2021.

3. Hanunos, C. b. Buonorua: 10 knacc: y4yebHuk: 6asoBbin ypoBeHb / C. b.
Hannnos. - Mockea: Pycckoe cnoso, 2020. - 208 c. - (POC NHHoBauMOHHas WKona).

4. [anunos, C. b. buonormna: 11 knacc: y4yebHuk: 6a3oBbii ypoBeHb / C. b.
Hanunos. - Mockea: Pycckoe cnoBo, 2020. - 224 c. - (PIrOC NHHOBaUMOHHASA LKOMa).

5. [Homoraukux E.M. Teorpadusa: Haykm o 3emne: y4yebHuk ana 11 knacca
obLeobpasoBaTeribHbIX OpraHusauuin. YrnyonénHoln yposeHb / E.M. Jomoraukux, H.W.
AnekceeBckui. - Mocksa: Pycckoe cnoso, 2019. - 440 c.

Ona npenopaBaTtenen

1. ®epepanbHbI 3akOH OT 29.11.2012 Ne 273-d3 «O6 obpazoBaHum B Poccuiickon
depepauunmy».

2. [pukas MuHuctepctBa obpasoBaHus u Haykn PP ot 17.05.2012 Ne 413 «O6
yTBEPXOAEHUM  (hedepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro craHgapTta
cpeaHero (nonHoro) obuwero obpasoBaHns».

3. [pukas MuHuctepctBa obpasoBaHus n Haykn PP ot 29.12.2014 Ne 1645 «O
BHECEHUM n3meHeHun B Npukas MuHucTepcTBa o6pasoBaHus u Hayku PO ot 17.05.2012
Ne 413 “O6 ytBepxaoeHun degepanbHOro rocyaapcTBeHHoro obpasoBaTenbHOro
cTaHgapTa cpegHero (nofnHoro) obuiero obpasoBaHna’».

4. Tpukas MuHuctepctBa obpasoBaHus 1 Haykn PO ot 31.12.2015 Ne 1578 «O
BHECEHUN U3MeHeHUN B doefeparnbHbll rocyaapCTBEHHbIM obpa3oBaTenbHbI CTaH4apT
cpegHero obLiero o6pasoBaHus, yTBepPXOEHHbIN Npuka3domMm MuHucTepcTea o6pa3oBaHus
n Haykn Poccuinckon ®egepaumm ot 17 mas 2012 Ne413».

5. [lpumepHas ocHoBHasi obpasoBaTenbHas nporpamMma cpegHero obuiero
obpasoBaHunda, opgobpeHHass peweHneM deagepanbHOro  y4ebHO-MeTooMYEeCcKoro

o6beanHeHus no obuemy obpasoBaHuto (MpoTokos oT 28 utoHA 2016 . Ne2/16-3)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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OneKTpoHHbIe obpa3oBaTenbHbIe pecypcCbl
OBC «Book.ru». - https://www.book.ru
OBC «lOPANT». - https://www.biblio-online.ru

OBbC «Akagemusy. - https://www.academia-moscow.ru

A

M3patenbctBO «JlaHby. - https://e.lanbook.com

5. OnekTpoHHO-OMONMoTeYyHaa  cuctema  «YHuBepcuTeTckass  Gubnuoteka
OHMNanHy. - https://www.biblioclub.ru

MUHTepHeT-pecypcehbl

Xumums:

www. pvg. mk. ru (onumnmnaga «lokopu BopobbeBbl ropbi»).

www. hemi. wallst. ru (O6pasoBaTtenbHbI CanT ANSA LWKONbHUKOB « XUMUS»).

www. alhimikov. net (O6pa3soBaTtenbHbI CanT ANA LWKOSbHUKOB).

www. chem. msu. su (3nekTpoHHasa BubnmoTeka No XxMmMmm).

www. enauki. ru (MHTepHeT-u3gaHe ang ydmtenen « ECTecTBeHHbIe Haykn»).

www. 1september. ru (MeTognyeckas raseta «llepBoe CeHTAOPS»).

www. hvsh. ru (kypHan «Xvmus B LLKONE).

www. hij. ru (KypHan «XuMus 1 XU3Hb» ).

www. chemistry-chemists. com (aneKTpOHHbIN XypHan «XMMUKN U XUMUS»).

Buonorus:

www.sbio.info (Bcs 6wuonorns. CoBpemeHHasi Ouonorusi, craTtbu, HOBOCTH,
bubnuoreka).

www.window.edu.ru (EgnHoe okHO pgocTtyna Kk obpasoBaTenbHbiM pecypcam
WHTepHeTa no Guonorun).

www.5ballov.ru/test (Tect ana abWTypueHTOB MO BCEMY LUKOSIbHOMY KypcCy
Buornorun).

www.vspu.ac.ru/deold/bio/bio.htm  (TenekoMMyHUKALMOHHbIE ~ BUKTOPWUHBLI MO
BGuonorum - akonorun Ha cepeepe BopoHEXCKOro yHnBepcuTeTa).

www.biology.ru (brnonorua B OTkpbITOM Konnegxe. Cant coaepXut aNeKTPOHHbIN
y4ebHuk no 6uonorun, Online TecTbl).

www.informika.ru (OneKTpoHHbIN Yy4eOHUK, 6ONbLLLIOMN CMUCOK NMHTEPHET-PECYPCOB).

www.nrc.edu.ru (buonornyeckas kapTuHa mupa. Pasgen koMnbioTepHOro yyebHuka,

pa3paboTaHHoro B MOCKOBCKOM roCy4apCTBEHHOM OTKPLITOM YHUBEPCUTETE).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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www.nature.ok.ru (Pegkve un wncdesawwme xuBoTHble Poccun — npoekT
Jkonornyeckoro yeHTpa MI'Y nm. M. B. JlomoHocoBa).

www.kozlenkoa.narod.ru (Ona Tex, KTO y4nmTtcsa camM M YYuUT OPYrux; OYHO W
ANCTaHUNOHHO, Buonornn, Xummm, Apyrum npegmeTtam).

www.schoolcity.by (Bronorusi B Bonpocax n otBeTax).

www.bril2002.narod.ru (Bbuonorna ana wkonbHUKoB. KpaTkas, KoMmnakTHasi, HO
A0CTaTo4yHO noapobHasa nHdopmaums no pasgenam: «Obwasa buonornay, «botaHmka,
«3oonorusay, «4denoBek»).

Meorpadwums:

1. www.wikipedia.org (cant OOLLeOOoCTYNHON MYyNbTUA3LIYHOM YHUBEPCANbHOM
WHTEPHET-3HUMKIIoneauns).

2. www.faostat3.fao.org (cant MexgyHapooHOM CENbCKOXO3ANCTBEHHON U
npoaoBonbCcTBEHHON opraHusauumu npu OOH (PAO).

3.  www.minerals.usgs.gov/minerals/pubs/county (cant [eonormyeckon cnyx6sbl
CLWA).

4.  www.school-collection.edu.ru («EpguHas Konnekuum LMdPpPOBbIX
obpasoBaTenbHbIX PECYPCOBY).

5. www.simvolika.rsl.ru (cant «l'epbbl ropogos Poccuickon degepaumm»).

9. NNMAHUPYEMbIE PE3YJIbTATbI UI3YYEHUA YYEBHOIO NMPEOAMETA

KoHTporb 1 oLeHKka pe3ynbTaToB OCBOEHUSI y4eOHOM ANCLMMIUHBI OCYLLIECTBSIETCS
npenogaBaTtenem B MpoLecce NPOBEAEeHUs] MPaKTUYeCKUX 3aHATUIA M nabopaTopHbIX
paboT, TecTMpoBaHMS, a Takke BbINOSIHEHNS OOYyYalLWMMUCS MHOUBMAOYATNbHbIX

3aJaHuin, NPOEKTOB, UCCNENOBaHUN.

O6Lwasn komneTeHUns Paspen/Tema Tuvn oueHOYHbIX
MeponpuUATUN
OK 01. Bbibupatbe cnocobbl peweHus | Pasgen 1. |-  YCTHbIM OnpoC;
3agaud npodeccuoHansHoun | T.1.1-1.3 - (PPOHTasnbHLINONPOC;
0eaATenbHOCTN npumenutenoHo Kk | Pasgen 3. - OueHKa
pasfin4yHbIM KOHTEKCTaMm; T.3.1-3.2. caMmocToaTesbHbIX paboT;
Pasgen 5. T. |-  pukranTb
5.1-5.3 - pa3HOypOBHEBbLIE
3agaHus;
- [OenoBble Urpbl;
- HabnioaeHue 3a xogom

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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OK 04. OddekTnBHo | Pasgen 2. BbIMOSNHEHNS
B3ammogencrteosatb M pabotatb B|T.2.1-2.4 nabopaTopHbIX paborT;
KONNEeKTnBe U KOMaHAae; Pasgen 4. - OLEHKa BbINOSHEHUS
Pasgen 6 nabopaTopHbIX paboT;
Pasgen 7 - OUEHKa NpakTU4ecKmnx
Pasnen 8 pa6o'|';
. - KOHCNEKTbI;

OK 07. COLI,evI/ICTBOBaTb - pecbepaTh;
COXpaHEHMIO  OKpyXawwen cpeabl, - HabmniogeHe 3a X0aoM
pecypcocbepexeHunio, NPUMEHATb BbINONHEHMS
3HaHMA 06 M3MeHeHUn KnumaTa, VHOMBIATYANbHbIX DOEKTOB
MpUHLMNBI Gepexneoro N OLEHKA BbIMOJTHEHHbIX
NPOM3BOACTBA, 3cbcpeKT£4|3Ho NPOEKTOB;

AencTBoBaThb B YypesBblYaNHbIX

cuUTyaumsx; - aHanum3 n¥6nquoro
BbICTYNSEHWS;
- BbIMOSIHEHNE
9K3aMeHaLMOHHbIX 3aJaHni
- anddepeHUnpoBaHHLIN
3ayeT

OK 01, 04, 07 AnddepeHumnpoBaHHbIn
3ayet

10 CBEOEHUA O PABOYEWN NPOrPAMME U EE COIrMACOBAHUMU

PaGovas nporpamma paccmoTpeHa U ogobpeHa Ha 3acedaHUM MeTOAMYEecKOM

Kommccum «MaTtemaTukm 1 PU3nkmn».

MpoTtokon Ne 9 ot «18» masa 2022 r.

Mpencenatens METOONYECKON KOMUCCUN /E.A. PycakoBal/.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsauwemycs 8 1C Konnedx
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