MYIATTHTATLTOE BEMNTKETHOE OLPASOBATE

JRHOFE YUPFAIEHHE

SHUAHEMAKTAMMIICKAA CPEAHAA OBLULEOBPAZOSATENBH AS TG TA Ny

ATBMETBEBCKOTO MYHHTTMIALRHOLO PAFOUA !

ECTIVBEIMKW TATAPCTAH

«PACCMOTPEHO» | «COTMACOBAHO: «¥ TBEPAIAIO:
PyicarounTens MO BUMECTITL b I PCKTOTE L6y Anperiop MEOY
VHMHTEICH CCTECTBCHHOTO Veeda- ROLHETATE h=H eHpswienazravurcekay COIL Nels:
LHIJA ' rappI — :é‘m,:., M. 3azzposn
'f/(% ¢ é A o ) '

AA Q. Mucasyropa PP

P |

Hlarorana’

2020 1.

l« 3L »__ t2F 2020 ¢

Mpusas o1« 34 » f 2020 '

|

N 23

PABOUAS HPOI'PANMMA
M0 NHUMHH

113 YPOBCHL cpeierc odmero obpasopanns

PACCMOTPENO HA 3ACEJAHHMK
NEAAFOTHYLCKO O COBITA
IOTOKQT OV e 3¢ o Zd 20201, N

i



Paznen |. Ilnanupyembie pe3yjibTaThl
10 xanace

Jluunocmmuwie pezyiomamot.

-B  IICHHOCTHO-OPUEHTAIIMOHHON  cdepe - ocosHaHnue poCCUNCKOU
TPKIAHCKON MACHTUYHOCTH, MAaTPUOTHU3MA, YYBCTBA TOPJOCTH 32 POCCHHCKYIO
XUMUYECKYIO HAYKY;

- B TpyAOBO# cepe — comosHocmb K OCO3HAHHOMY BBIOOPY JalIbHEHIIEH
o0pa3oBaTeIbHON TPAGKTOPUM B BBICHICH IIKOJE, TJ€ XUMHS SIBISETCS
npoPUINPYIONICH AUCITUTIIINHOM;

- B TIO3HaBaTeIbHOW (KOTHUTHBHOMW, WHTEJUIEKTyalbHOH) cdepe
— YMeHue YTPaBISATh CBOEH MO3HaBATEILHOMN
NeSATeIIbHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pa30BaHUI0, B TOM YHCIIC
caM0o00Opa30BaHUI0, HA TMPOTSIKEHUM BCEH IKWU3HHU; CO3HATEIbHOE OTHOIICHHE K
HENPEPHIBHOMY OOpa30BaHUIO0 KaK YCJIOBHUIO YCHEIIHOMW MpodeccHoHaIbHOl H
OOIIECTBEHHO ESITeIbHOCTH;

- B cepe cbOepexxeHus: 3M0pOBbI — HpuHAmMUE U peanu3ayusi NEHHOCTEH
3I0pOBOTO W 0Oe3omacHOro o0pasza >KU3HU, Henpusmue BPEIHbIX TPUBBIYECK
(kypeHus, ynotpebyieHus ajJKorosi, HAPKOTUKOB) HA OCHOBE 3HAHMI O CBOMCTBAaX
HapKOJIOTUYECKUX U HAPKOTUYECKUX BEILIECTB.

Memanpeomemmnbwie pe3ynromamol:

- UCNOIL306AHUE YMEHUN M HABBIKOB PA3JMYHBIX BUIOB IO3HABATEIbHOU
NEATENIbHOCTH, MPUMEHEHUE OCHOBHBIX METOJOB MO3HaHHUS  (CHUCTEMHO-
nH(OPMAITMOHHBIN aHAIIN3, HAOMIOACHUE, U3MEPEHUE, MPOBEICHIE YKCIIEPUMEHTA,
MOJEIUPOBAHUE, HCCIEIOBATENbCKAsA ACSITEIbHOCTh) ISl M3YYEHHUS Pa3IMYHbBIX
CTOPOH OKPYXaIOIIECH JEUCTBUTEIBHOCTH;

- 81A0eHlUe OCHOBHBIMHU MHTEIICKTYATbHBIMH OIepaIusiMu: (popMyIupoBKa
TUIIOTE3bl, aHAJIN3 U CUHTE3, CPABHEHUE U CUCTEMAaTHU3allMsl, BBISIBICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBSI3€H U MOUCK AHAJIOTOB;

- no3Hauue 0OBEKTOB OKPYIKAIOIIETr0 MHUpa OT OOIIEro 4epe3 0COOCHHOE K

CANHUYIHOMY,



- YMeHue TeHepUPOBATh UICH U OIIPEIEISITh CPECTBA, HEOOXOIUMBIE ITISI UX
peanu3anuu;

- YMeHue OTIPEICTIATh LENU W 33Jauu ACSTeIbHOCTH, BBHIOUpAaTh CpeicTBa
peann3anuy ey U IPUMEHSATh UX Ha TIPAKTHKE;

- UCNONIBL306aHUe PA3TUYHBIX HCTOYHUKOB I TOJYYCHUS XUMHUYECKON
uHbOpMaIui, TOHUMaHHEe 3aBUCHUMOCTH COACpX aHHUS U (HOPMBI MPEICTaBICHUS
MHQPOPMAINH OT IeJieil KOMMYHUKAIIUY U aJpecaTa;

- yMeHue POAYKTUBHO OOIIaThcs ¥ B3aWMOJICHCTBOBaTH B IPOIECCEe
COBMECTHOW  JICATEIBHOCTH, YYUTHIBATH TMO3WUIHUUA  JIPYTUX  yYaCTHUKOB
NEeSATENbHOCTH, 3P(HEKTUBHO pa3peniaTh KOHMIUKTHI;

- 20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSTENbHOW HWH(OPMAIMOHHO-
TI03HABATEILHOM JESITETLHOCTH, BKIIIOUasi YMEHHE OPUCHTHPOBATHCS B Pa3IUIHBIX
UCTOYHUKAX WH(POpMAIlMK, KPUTUYSCKH OICHMBATh MW HWHTEPIPETUPOBATH
UHGOPMAIIHIO, TTOTYYaeMYI0 U3 Pa3IMYHBIX HCTOYHUKOB,;

- yMeHue UCTIOIb30BaTh cpelncTBa MH(OPMAITMOHHBIX u
KOMMYHUKalIMOHHBIX TexHoyoruit (maimee — WMKT) B permeHun KOrHUTHBHBIX,
KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3a/lad C COOJIOJEHUEM TpeOOBaHMI
HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPABOBBIX U
TUYECKUX HOPM, HOpM MH(OPMAIIMOHHOK 0€30MMacHOCTH;

- 81a0eHUe SI3BIKOBBIMU CPEJICTBAMHU, B TOM YHUCJIE€ M S3BIKOM XHMHUH, -
YMEHHE SICHO, JIOTMYHO U TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS, HCHOJIb30BaTh
aJICKBAaTHBIC SI3BIKOBBIE CPENICTBA, B TOM YHCIIC U CHMBOJIbHBIE (XUMUYECKUE 3HAKH,
(dbopMyIIBI U ypaBHEHHS).

Ilpeomemmnvie pezynbmamol u3yueHUs OPZAHUYECKOU XUMUU HA DA3060M
YPO6He cpedHezo obuie2o 00pazoeanus :

Obyuarwwuecs Hayuamces.:

—  packpbIBaTh Ha IPUMEpPaX PoJib XUMUU B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOU KapTHUHBI MUPA U B NPAKTUYECKOU AEATEIIBHOCTH YEIOBEKA;
—  JEMOHCTPHpPOBAaTh Ha MPHUMEPAX B3aUMOCBI3b MEXAY XHUMHUEU U

APYTUMHU €CCTCCTBCHHBIMUA HAYKaMU;



—  pacKphIBaTh Ha MIPUMEPAX MOJIOKEHUS TECOPUU XUMHUECKOT'O CTPOCHHSI
A.M.bytneposa;

—  noHuMmaTth  ¢usuueckuil  cmbicn  Ilepuogumyeckoro - 3akoHa
JI.1.MenpaeneeBa 1 Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTH CBOMCTB XUMHUUYCCKHX
AJIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB OT JICKTPOHHOTO CTPOCHHUS aTOMOB;

—  OOBSACHATH TPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIUX
npeIcTaBlIeHNui 00 UX COCTaBe U CTPOCHHUH,

—~  TIPUMEHSATH npaBuiIa CHCTEMATHUYECKOI MEXTYHAPOTHOH
HOMCHKJIATYPBhI KaK CPEJCTBA PA3JIMYCHUS W HJICHTU(UKAIIMU BEIISCTB IO WX
COCTaBYy U CTPOCHHUIO;

—  COCTaBJIITH MOJICKYJISIPHBIC M CTPYKTYPHBIC (POPMYJIBI OPraHUICCKUX
BEIICCTB KaK HOCHUTENIeH MH(OpMAIMd O CTPOSHUHU BEIECTBA, €r0 CBOMCTBAX W
PUHAJICKHOCTH K OTIPEICIICHHOMY KJIACCy COSTMHECHHUI;

—  XapakKTepu30BaTh OPraHMYECKHE BEIECTBA IO COCTaBY, CTPOCHHUIO U
CBOMCTBaM, YCTaHABJIMBATh IPUYNHHO-CICICTBEHHBIC CBSI3M MEXIY JTaHHBIMHU
XapaKTEePUCTUKAMU BEIECTBA;

—  MPUBOJUTH TPUMEPHl XUMHYECKHUX PEAKIUNA, PACKPBHIBAIOIINX
XapaKTEepHbIC CBOMCTBA THUIHMYHBIX MPEJACTABUTEICH KIACCOB OPraHMYECKUX
BEIIECTB C MENbI0 UX UACHTU(DUKAIIMY U 00BSICHEHHUS 001aCTH TPUMEHCHHUS;

—  MPOTHO3UPOBATH BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUi Ha
OCHOBE 3HAHMHW O THUIAX XHMHYECKOH CBS3M B MOJIEKYyJaxX pEarcHTOB M HUX
PEaKIMOHHOM CITIOCOOHOCTH;

—  HCTOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUH M XUMHYCCKHX CBOMCTBAX
BEIIIECTB /I 0€301aCHOTO MPUMEHECHUS B MPAKTUYCCKON JICITCIIbHOCTH;

—  NPHUBOJUTH MPHUMEPHI MPAKTHYCCKOT'O HCIOJb30BAHUS IPOIYKTOB
nepepaboTKu HEe(PTH W TPUPOTHOrO Ta3a, BBICOKOMOJCKYJISPHBIX COCIUHCHH M
(moNMMATHUIIEHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

—  NPOBOJUTH ONBITHI IO PACIO3HABAHUIO OPraHUYCCKUX BEIICCTB:
TVIMICPHHA, YKCYCHOH KHCIIOTHI, HENpEIENIbHBIX >XHPOB, TJIIOKO3bI, Kpaxmaja,

OCJIKOB — B COCTaBe IMHUIOCBBIX IMIPOAYKTOB U KOCMCTUYCCKUX CPCACTB,
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—  BIAJCTh MPaBUJIAMU U MIPUEMaMH 0€30MTaCHOW PaObOThI ¢ XUMHUSCKIUMHU
BEIIECTBAMH U JTA0OPAaTOPHBIM 000PYAOBaHHUEM;

—  YCTaHABIHMBATh 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW pEaKIuu |
CMEIICHUSI XHMHYECKOTO PAaBHOBECHS OT pa3IMYHBIX (AKTOPOB C IIEIBIO
OTIPEJICIICHHS ONITUMAJILHBIX YCIIOBHM MPOTEKAHUS XUMUYECKUX TIPOIIECCOB;

—  TIPUBOJWTH MPUMEPHI THUAPOIM3a COJICH B TIOBCEIHCBHOW >KH3HHU
YeIIOBeKa;

—  TIPUBOJUTH NMPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN B
IPHUPOJIE, MPOU3BOJACTBEHHBIX MPOIIECCAX U )KU3HEACATEIIBHOCTH OPTraHU3MOB;

—  TIPUBOJUTH NMPHUMEPHl XUMUYCCKUX PEAKIIMK, PACKPBIBAIOIIUX OOIIHE
XHMHYECKUE CBOMCTBA IPOCTHIX BEIIESCTB — METAJIIOB U HEMETAJLIOB;

—  TIPOBOJUTH PpAcUeThl HAa HAXOXJICHUE MOJICKYJISAPHOU (DOpMYIIBI
yIJEBOAOPOJIAa MO MPOAYKTAM CrOpaHUsS W IO €r0 OTHOCHUTEIBHOW IUIOTHOCTH M
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB,;

—  BJIAJETh MpaBHIAMU 0€30MaCHOTO OOPAIIEHHS C €IKIUMH, TOPIOYHMH U
TOKCHYHBIMH BEIIECTBAMH, CPEJACTBAMU OBITOBOW XMMHH;

—  OCYNIECTBJISITH TOWCK XHMHYECKOH WH(POpPMAIUU 110 Ha3BaHHSIM,
uaeHTU(GUKaTOpaM, CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

—  KpPUTHYECKH  OICHWBATh W  HMHTEPIPETHPOBATH  XHUMHYCCKYIO
uH(OPMAIINIO, COAEPIKAIIYIOCS B COOOIICHHUSIX CPEJCTB MAacCOBOM MH(OpMamw,
pecypcax MHTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThAX C TOUYKHU 3PEHUS €CTECTBEHHO-
HAyYHONW KOPPEKTHOCTH B IIEJISIX BBISBICHHUS OIMMOOYHBIX CYXACHUN U
dbopMupoBaHusi COOCTBEHHOM MO3UIIHH;

—  TIPEJACTaBIATH IYTH PEIICHUS TI00aJbHBIX MPOOJIEM, CTOSIINUX TEepe]]
YEJIOBEYECTBOM: DKOJOTUYECKUX, IHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMHUHU B

pELIEHUHU 3TUX TPOOJIEM.

11 kaacc
Juunocmuvimu peyiomamamu U3y4eHUs: NpeaMeTa «XUMHUS» SBISIOTCS

CIEAYIOIINE YMEHUS:



—  TIOCTENIEHHO BHICTpamMBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33pEHHE:

—  0CO3HaBaTh COBPEMEHHOE€ MHOroo0Opa3ue THUIIOB MHPOBO33PEHHUS,
OOIIECTBEHHBIX, PEIIMTUO3HBIX, aTCUCTUUYECKUX, KYIbTYPHBIX TPAJHIIMHA, KOTOPHIC
OTIPEICISIFOT pa3HbIe 0OBSICHEHUS TIPOUCXOISAIIETO B MUPE;

— ¢ y4€TOM 3TOro MHOTroo0pas3us TOCTENEHHO BBIPAOATHIBATH CBOU
COOCTBEHHBIE OTBETHI HA OCHOBHBIC JKU3HCHHBIC BOTIPOCHI, KOTOPBIC CTABUT JIMYHBIH
’KU3HCHHBIH OIIBIT;

—  YUYHTBHCS TIPU3HABATh MPOTHBOPEYHMBOCTh M HE3aBEPIIEHHOCTH CBOUX
B3IJISI7I0B HA MU, BOBMOXHOCTh UX U3MCHCHHUS.

—  YUHTBCS HCIOJB30BaTh CBOM B3IVl HA MHUpP JUIA OOBSICHCHHUS
pPa3IUYHBIX CUTyalluii, PEIICHWS BO3HHMKAIONIUX TPOOJIEM U  HM3BICUYCHUS
’KU3HCHHBIX YPOKOB.

—  OCO3HaBaTh CBOM WHTEPECHI, HAXOJWTh M HM3ydaTh B YYCOHHKAX IO
pa3HBIM TIpeMeTaM MaTepuan (M3 MaKCHMyMa), UMEIOIINA OTHOIIEHHE K CBOUM
MHTEpECaM.

—  WCTONB30BaTh CBOM HMHTEPECHl ISl BHIOOpAa HMHIWBUIYaTbHOU
o0pa3oBaTeIbHONW TPACKTOPUH, TIOTCHIHMAIBHOW Oynaymed mpodeccuun u
COOTBETCTBYIOIIETO MPOPUIHLHOTO 00pa30BaHMUS.

—  TpuoOpeTaTh OMBIT YUACTHSI B JIeaX, MPUHOCSIINX MTOJIB3Y JTFOISIM.

—  YYUTBCSI CaMOCTOSTEIBHO BBIOWPATH CTHWJIb IOBEICHUS, TPUBBIYKH,
oOecrieunBaronie 6e30macHbii 00pa3 KU3HU U COXPAHEHHUE 37I0POBBS — CBOETO, a
TaK)Ke OJIM3KUX JIFOICH U OKPYKAIOIIHX.

—  YUHTHCS CaMOCTOSTEIILHO MPOTHUBOCTOSITh CUTYaIHsIM,
MIPOBOIUPYIONINM Ha TOCTYIKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 370POBBIO.

—  BBHIOMpATh TIOCTYIIKH, HAIlEJICHHBIE Ha COXpaHEHHE H OepekHOe
OTHOIICHHE K IPUPOJIC, OCOOCHHO KUBOU, M30erasi MPOTUBOIIOIOKHBIX MTOCTYIKOB,
MOCTETICHHO y4ach M OCBAaWBasi CTPATETHIO PAI[MOHATLHOTO MPUPOIOIIOIH30BAHUS.

—  yudTbes yOexaaTh IPYrUX JIIOACH B HEOOXOJUMOCTH OBIIAJICHUS

CTpaTCFHCﬁ pamrOHAJIBHOI'O IIPHUPOJOIIOIIB30BAHUAA.



—  HCIIOJIB30BaTh BKOJOTMYECKOE MBIIUICHHE MJid BbIOOpa CTpaTeruu
COOCTBEHHOTO MOBEICHUS B KAUECTBE OJHOM U3 IEHHOCTHBIX YCTAHOBOK.

—  CpPEICTBOM pPa3BUTHUSA JIMYHOCTHBIX PE3YyJbTAaTOB CIYXKAT YUYCOHBIM
Marepual ¥ TPONYKTHUBHBIE 3a/JlaHUsl y4eOHHMKA, HalleJICHHbIE Ha 6-10 JIMHUIO
pa3BUTHS yMEHHUE OIICHUBATH IMOBEJICHHE YEJIOBEKAa C TOYKHU 3PEHUS XUMHYECKOU
0€30MacHOCTHU MO0 OTHOILIEHUIO K YEJIOBEKY U MPUPO/IE.

Memanpeomemuvimu pe3yromamamu  U3y4eHuss  Kypca  «XHAMHSI»
aBIgeTcs: popMUpPOBaHUE YHUBEpPCAIbHBIX yueOHbIX aerctBuid (YVY ).

Pezynamusnvie YV/I:

—  CaMOCTOSATENbHO OOHapyxuBaTb W (GOPMYJIUPOBATH MpoOJIeMy B
KJIACCHOW U UHJIMBUAYAJIbHOW Y4eOHOU e TEIbHOCTH.

—  BBIIBUTAaTh BEPCHUM peIICHUs] TPoOJeMbl, OCO3HAaBaTh KOHEUHBIN
pe3yibTaT, BBIOMpPATh W3 MPEIJIOKEHHBIX W HCKAaTh CaMOCTOSTEIBHO CpPEACTBa
TOCTHKEHUS LIEIIH.

—  COCTaBJISITH (MHIUBUIYAJIbHO WK B TPYIINE) IJIaH pelieHus mpooIeMbl
(BBIMIOJIHEHHS TIPOCKTA).

— moalupaTh K Kaxaoil mnpobiieme (3amaye) aJeKBaTHYIO i
TEOPETHYECKYIO MOJIEb.

—  paboTas MO MPEAJIOKEHHOMY M CaMOCTOSTEIBLHO COCTaBICHHOMY
IJIaHy, WCIOJIb30BaTh HApANY C OCHOBHBIMU U JIOTIOJHUTEIbHBIE CpPEACTBA
(cipaBoYHas TUTEpaATypa, CIOKHBIE MPUOOPHI, KOMITBIOTED).

—  IUIAaHHPOBATH CBOIO MHAUBUIYaTIbHYIO0 00pa30BaTEIbHYIO TPAEKTOPHIO.

—  paboTaTh IO CAaMOCTOSITEILHO COCTABIIEHHOMY TUIaHY, CBEPSSCh C HUM
U TENbl0 JCATENBbHOCTH, UCHPABISAS OIMMOKH, WCIOIB3YSI CaMOCTOSTEIHHO
nosoOpaHHbIe cpencTBa (B ToM unciie u UaTepHer).

—  CBOOOJIHO TIOJIb30BATHCS BBIPAOOTAHHBIMH KPUTEPHSIMHU OIEHKH U
CaMOOIIEHKH, UCXOMSl U3 LEIU U UMEIOUIMXCS KPUTEPUEB, paziuyas pe3yibTaT U
CHOCOOBI IEHCTBUM.

- B X0AC IIPCACTABJICHUA IIPOCKTA JaBaTh OLICHKY €I'0 PC3yJIbTaTaM.



—  CaMOCTOSTEIILHO OCO3HABATh MPUIMHBI CBOETO yCIIeXa WA HeycreXa U
HAXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYAIlUU HEyCIeXa.

—~  yMETh OIICHUTh CTENEHb YCHENTHOCTH CBOCH WHAMBUAYaTbHON
00pa3oBaTeIbLHOMN e TEILHOCTH.

—  JaBaTh OIEHKY CBOWIM JIMYHOCTHBIM Ka4eCcTBaM M YepTaM XapakTepa
(«KaKOB 51»), OMPENEATh HAIIPABICHHUS CBOETO PAa3BUTHUS («KAKUM S XOUY CTaThy,
«4TO MHE JIJISl TOTO HAJIO CCIIAThY).

—  cpeactBoM (OPMHPOBAHUS PETYIATUBHBIX Y'Y ]I cly)KaT TEXHOJIOTHS
npoOJIEMHOT0 Juajora Ha dSTale HM3yYeHHWs HOBOTO MaTepHajia ¥ TEXHOJOTHS
OIICHUBaHUS 00pa30BaTEIbHBIX TOCTHKEHUH (YUeOHBIX YCIIEXOB).

llo3nasamenvhole YV/I:

—  aHaJu3upoBaTh, CpaBHUBATh, KJIaCCUPUIIMPOBaTH W  0000IIaTh
TIOHSITHSL:

—  J1aBaTh OMpeJejeHNe MOHITHSIM Ha OCHOBE M3yUYE€HHOTO Ha Pa3IUYHbIX
npeaMeTax yyeOHOro Marepuana;

—  OCYHIECTBJISITH JIOTHYECKYIO OMEPAlUI0 YCTAHOBIEHUS POJIO-BUIOBBIX
OTHOIIICHUH;

—  00001aTh TOHSTHS — OCYIIECTBISATH IOTUUECKYIO OTIEpallUIo TIepexoa
OT MOHATHUS C MEHBIIUM 00BEMOM K MOHITHIO C OOJIBIIIUM 00BEMOM;

—  CTpPOUTH JIOTUYECKOE pAacCyXICHHE, BKIIOUYAIONIEEe YCTAaHOBJICHHE
MIPUYUHHO-CJICICTBEHHBIX CBSI3CH;

—  CcO37aBaTh MOJIENHM C BBIICIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
o0BeKTa, TPeoOpa3oBBIBATH MOJEIN C I1EJbI0 BBHIIBICHUS OONIUX 3aKOHOB,
OTIPEIEIISIIONINX JTAHHYIO TPEIMETHYIO 00J1acTh;

—  TIPEACTaBIATH HHPOPMAIIUIO B BHUAEC KOHCIEKTOB, TaOJHI], CXEM,
rpaduKoB;

—  mpeoOpa3oBbIBATh HHPOPMAIIUIO U3 OJTHOTO BUIA B IPYrOil U BRIOUPATh
yao0Hyto 1 ceos popmy pukcanum u mpeacTaBiacHus HHQopmaluu;

—  TIPEACTaBIATH HHMOPMAITMIO B ONITUMAILHOM (pOpME B 3aBUCUMOCTH OT

ajpecara,



—  TNOHMMAas MO3MUIMIO APYroro, pa3jinyaTh B €ro pedyH: MHEHUE (TOUKY
3peHus), 10Ka3aTeIbCTBO (apryMEHThI), (DaKThl; TUIIOTE3bl, AKCHOMBI, Teopuu. Jlis
ATOrO0 CaMOCTOSITEIbHO MCIOJIb30BATh pa3JIMYHbIE BUABI YTEHUS (U3ydarouiee,
MPOCMOTPOBOE, 03HAKOMUTEIBHOE, IOMCKOBOE), MPUEMBI CITyLIAHUS;

—  caMOMy co3/JaBaTh HMCTOYHMKHA HH(POPMALMH DPA3HOTO THUMA MU IS
pa3HbIX ayAUTOpHH, coOM0JaTh HMHPOPMALMOHHYIO TUTHEHY U IpaBuia
uH(OPMaIIMOHHON 0€30MacHOCTH;

—  yYMETh HCHOJb30BaTh KOMIBIOTEPHbIE U KOMMYHHKAIIMOHHBIC
TEXHOJIOTUU KaK MHCTPYMEHT JIJIsl TOCTUKEHUSI CBOUX 1IETIeH;

—  yMeThb  BbIOMpaTh  aJICKBaTHbIE  3ajJlau€  HMHCTPYMEHTAJIbHbBIC
IpOrpaMMHO-aMapaTHbIe CPEACTBA U CEPBUCHI.

CpenctBoMm (opMupoBaHus Mo3HABaTENbHBIX Y VY] ciayxar y4eOHbIN
Marepuang W TMPOAYKTUBHBIC 3aJjaHus y4ueOHUKa, HalleJieHHble Ha 1—4-ii nuHuu
pa3BUTHSA:

- OCO3HAHME POJId BeHEeCTB (1-51 TMHUS pa3BUTHUA);

- pPacCMOTPEHNE XUMHUUYECKUX MPOLIECCOB (2-5 JIMHUS Pa3BUTHSA);

- ACTIOJIb30BAaHUE XUMHUYECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHA);

- 00BSICHEHHE MUPa C TOUKH 3PEHUS XUMUHM (4-51 JIMHHUS PA3BUTHS);

- OBJIaJICHHE OCHOBAaMH METOJI0B €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).

Kommynuxamuenwvie Y'Y/

—  OTCTauBasi CBOIO TOUKY 3PEHUS, IPUBOJUTH APryMEHTBI, TOATBEPK 1A
ux daKTamu;

— B JIUCKYCCHHM YMETh BBIIBUHYTHh KOHTPApPTyMEHTHI, Nepedpa3upoBaTh
CBOIO MBICITb (BJIaJICHUE MEXAaHU3MOM 3KBHUBAJICHTHBIX 3aMEH);

—  YYUTBCS KPUTHUYHO OTHOCHUTHCSI K CBOEMY MHEHUIO, C JTOCTOMHCTBOM
MPU3HABATh OMIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTHUPOBATH
€ro;

— NOHUMAas MO3UIIMIO JIPYTrOoro, pa3inyarh B €ro peuu: MHEHUE (TOUKY

3peHHsi), 10Ka3aTebCTBO (APryMEHTHI), (PaKThl; TUIOTE3bI, aKCHOMbI, TEOPHH;



—  YMETb B3IVISIHYTh Ha CUTYAIMI0 C MHOM MO3WULMHU U JOTOBAPUBATHCS C
JIXOJIbMH UHBIX ITO3ULNN;

—  cpeacTBOM  (pOopMUPOBAaHMS KOMMYHUKAaTUBHBIX  YVY]J[  cayxar
TEXHOJIOTHSI TIPOOJEMHOr0 auajnora (moOy>KIarMMi U MOJABOISAIIMNA TUAJIoT) U
paboTa B MaJbIX TpyNIax, TAKKe UCIOJb30BaHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTUU
MIPOLYKTUBHOI'O YTCHHS;

—  NPEIMETHBIMM PE3YIbTaTaAMU U3YUEHUS IPEAMETA « XUMHUS» SBIISIOTCS
CIEAYIOLUE YMEHUS:

1-5 nuHMS pa3BUTHUS — OCO3HAHUE POJIU BEILIECTB:

— OOBSACHATH (PYHKIIMH BEIIECTB B CBSA3HM C UX CTPOCHHUEM.

2-51 TMHUS Pa3BUTHUS — PACCMOTPEHUE XUMHUECKHUX MPOIIECCOB:

— XapaKTEepPU30BaTh XUMUYECKHUE PEAKIINH;

— OOBSCHATD Pa3TUYHbIE CIIOCOOBI KJIacCU(pUKAIIMN XUMUUYECKUX PEaKIIUM.

— IIPUBOJIUTH IIPUMEPBI PA3HBIX TUIIOB XUMHUUYECKUX PEAKLIUM.

3-1 TUHUS Pa3BUTUS — UCTIOJIb30BAaHUE XUMHUECKUX 3HAHUM B OBITY:

— HCTOJB30BaTh 3HAHMS MO XMMHUH JJis ONTUMAJIBbHON OpraHu3anuu OOphOBI C
MHQPEKIIMOHHBIMU 3a00JIEBaHUSIMU, BPEAUTENSIMH JOMAIIHETO M IMPUYyCcaaeOHOro
XO3SHCTBA;

— TOJB30BAThCA 3HAHMSIMHU 0 XUMHHM TPU HCIOIB30BAHUU CPEICTB OBITOBOM
XUMHUH.

4-5 TMHUS Pa3BUTHUS — OOBSICHIATD MUP C TOUKU 3PEHUS] XUMUU:

— HaXOJUTh B MPUPOJIE OOIIME CBOMCTBA BEIIECTB U OOBIICHITD UX;

— XapaKTEpPU30BaTh OCHOBHBIC YPOBHM OPraHU3AlMU XUMUYECKUX BEILECTB.

5-s TMHUS PA3BUTHUS — OBJIAJICHUE OCHOBAMH METOJI0B IO3HAHUS, XapAaKTEPHBIX IS
€CTECTBEHHBIX HAYK:

— IIOHUMATh POJIb XUMUYECKHUX ITPOLIECCOB, MPOTEKAIOIIUX B IPUPOJIE;

— YMETh IIPOBOJAUTH IPOCTEUIINE XUMUYECKHE IKCITIEPUMEHTHI.

6-s1 TUHMS pa3BUTHS — YMEHHE OLIEHMBATh MOBEACHHE YEJIOBEKA C TOUYKH 3PCHHS
XUMHYECKOM 0€30I1aCHOCTHU MO0 OTHOLIEHUIO K YEJIOBEKY U IPUPOJIE:

— XapaKTEepU30BaTh IKOJIOTUYECKUE MTPOOJIEMBI, CTOSIIIIUE TIEPE]] YEIIOBEUECTBOM;
10



— HaXOJWTh MPOTHUBOPEUUS] MEXKIY ACATEILHOCTHIO YEJIOBEKa W MPUPOJIOU H
npejiarath Coco0bl YCTPAHEHUS ATUX MPOTUBOPEUUH;

— OOBSICHSITh U JIOKAa3bIBATh HEOOXOIUMOCTh OEPEKHOTO OTHOIICHUS K IPUPOJIE;

— TMPUMEHSATh XUMUYECKHE 3HaHWUS [UJI1 OpraHu3allid W TUIAaHUPOBAHUS
COOCTBEHHOT'O 37I0pOBOr0 00pasza >KU3HU U JACSATEIBLHOCTH, OJaronoiay4dusi CBOeu
CEMbU U 0JIaroNpUATHOMN Cpeibl OOUTaHUS YeJIOBEUECTBA.

Ilpeomemmnpwie pezynomamol:

—  yMeHHe O00O03Ha4aTh XMMHUYECKHE DJJIEMEHThI, Ha3bIBaTh WX U
XapakTepu3oBaTb Ha OCHOBE IIOJIOXKEHUs B nepuoguyeckon cucreme . N.
Menpeneena;

—  (opMyIUpOBaHUE U3YUYCHHBIX TMIOHATHA: BEIICCTBO, XWUMHYECCKUM
AJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHUOH, MPOCTOE U CJIO0KHOE BEIIECTBO,
XUMUYECKasi peakiiysl, BUbl XUMUYECKUX PEaKIUi U T. 11.;

— ompenenenre 1o  ¢opMmyigaM  cocTaBa  HEOPraHMYECKHX |
OpraHWYECKUX BEIIECTB, BAJEHTHOCTM AaTOMOB XHMHYECKHUX 3JIEMEHTOB WIIH
CTEINEHU UX OKHUCIICHHUS;

—  TOHMMaHue WHPOpPMALMHM, KOTOPYIO HECYT XUMHUYECKHE 3HAaKH,
dbopMyIIBl M ypaBHEHUS;

— YMEHHE KJIACCH(PUIUPOBATh TMPOCThIe (METaIbl, HEMETaJUIbl,
0J1IaropoIHbBIE Ta3bl) U CIOXKHBIE (OMHAPHBIE COSAMHEHMS, B TOM YUCJIE M OKCHJIBI, a
TaK)Ke TUIPOKCHUIBI —KHUCIOTHI, OCHOBAHUS, aM()OTEPHBIE TUIPOKCUIBI —HU COJIH)
BEILIECTBA;

— dbopMynHrpoBaHUE MEPUOANIECCKOTO 3aKOHA, 00 BSICHEHHE CTPYKTYPHI U
uHbOpMAaIH, KOTOPYIO HECET IEPHOUYECKAs CUCTEMa XUMHUECKHUX IeMeHTOB [l
N. MenaeneeBa, paCKpbITHE 3HAYCHUS NEPUOIUIECKOTO 3aKOHA;

—  YMEHHE XapaKTepU30BaTh CTPOCHUE BEIIECTBA —BHUJIbI XUMUYECKUX
CBS3€U U TUIIBl KPUCTAINTMYECKUX PEUIETOK;

— OMHUCaHUE CTPOCHUSI aTOMOB XMMHYECKUX AJIEMEHTOB C MOPSIKOBBIMHU

HoMepamu 1—20 u 26, 0ToOpakeHNE X C TTOMOIIBIO CXEM;
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— coctaBieHHe (HOpPMYJT  OKCHUIOB XHMHYECKHX JJIEMEHTOB W
COOTBETCTBYIOIINX UM THIPOKCHJIOB;

~ HAITMCaHUE CTPYKTYPHBIX (OPMYT MOJEKYJISPHBIX COCIMHCHUHA W
(OPMYIIBHBIX €IMHUI] HOHHBIX COSTUHEHUHN 10 BaJCHTHOCTH, CTCTICHH OKHUCICHUS
WM 3apsiy HOHOB;

—  yMmeHHE (GOpPMYJIMPOBATH OCHOBHBIC 3aKOHBI XHUMHH: ITOCTOSHCTBA
COCTaBa BEIICCTB MOJICKYJIIPHOTO CTPOCHHS, COXPAHCHHUS MAacChl BEIIECTB, 3aKOH
ABoranpo;

—  ymeHwe  (QopmMymHMpoBaTh ~ OCHOBHBIC  IIOJIOKEHUS  aTOMHO-
MOJICKYJIIPHOTO YUCHUS U TEOPUH DIICKTPOTUTHICCKOU TUCCOIUAINY;

— OTpEJICIICHUE TPU3HAKOB, YCJIOBUH MPOTEKAHUS W TIPEKpallCHHS
XUMHYECKUX PEaKIIHiA;

— COCTaBJICHHE MOJICKYJSIPHBIX YpaBHECHUH XUMHUYECKHX PpEaKIIHi,
NOJTBEPKAAIONIMX  OOlIME  XUMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEIIECTB U OTPAKAIOIINX CBI3U MEXAY KIIacCaMU COeIMHEHHUIA;

—  COCTaBJICHHE YPaBHEHHH peaklui C y4aCTHEM AJIEKTPOIUTOB TaKkKe B
MOHHOU dopme;

— ONpeJieiCHHEe 10 XUMHUYECKUM YpaBHEHUSM MPUHAIJICKHOCTH
peakuuii K onpeaeEHHOMY TUITY WIH BUIY;

—  COCTaBJICHHE YPaBHEHHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI
C TIOMOIIIBIO0 METO/1a AJICKTPOHHOTO OanaHca;

— NPUMEHEHUE TOHATUNA «OKHUCICHHE» U «BOCCTAHOBJICHHE» IS
XapaKTePUCTUKN XUMUYECKIX CBOWCTB BEIIIECTB;

— OTIpEeJIEIICHHE C TTIOMOIIBI0 KaYeCTBEHHBIX PEaKIUN XJIOPUI-, CyTb(haT-
¥ KapOOHAT-aHMOHOB M KATHOHA aMMOHHUS B PacTBOPE;

—  OOBSCHEHHE BIUSHHS PA3INYHBIX (DaKTOPOB HA CKOPOCTh XUMHUYECKUX
peaKiu;

—~  yYMEHHE XapaKTepHW30BaTh TMOJOKCHHE METAUIOB M HEMETAJIOB B
MEPUOUIECKON CHCTEME JIEMEHTOB, CTPOSHUE UX aTOMOB M KPHCTAIIJIOB, OOIIHE

bu3nUeCcKre U XMMUYECKHEe CBONCTBA;
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—  00BsSICHEHHE MHOT000pa3us MPOCTHIX BEIIECTB SIBICHUEM aJIJIOTPOIIUU
C YKa3aHHWEM €€ NPUYMH;

—  YCTaHOBJECHHE pa3IWYUil THUAPO-, THUPO-H DIEKTPOMETALTYpPIHH
UWLTIOCTPUPOBAHUE JTUX PA3NUUUNl MpPUMEpaMH MPOMBIIIICHHBIX CIIOCOOOB
MOJTyYEHUS] METAJUIOB;

- YMEHHeE J1aBaTh 00IyI0 XapakTepucTuky srmementoB I, II, VIIA rpynm,
a TakXe BOJOpOJa, KHUCIOpoAda, a3oTa, cepbl, gocdopa, yriepona, KpeMHHs H
00pa30BaHHBIX MMHU MPOCTHIX BEHIECTB M BAXKHEWIUX COEAMHEHUH (CTpOCHHE,
HaXOXXJIEHUE B TMPHPOJE, TMOIy4YeHHe, (U3NYECKHE W XUMHUYECKHE CBOMCTBA,
NpUMEHEHHE);

—~  YMEHHE OMUCHIBATh KOPPO3UIO METAJLIOB M CIIOCOOBI 3aIIUTHI OT HEE;

—~  yMEHHE NPOW3BOJIUTH XHUMHUYECKHE pacCYEThl C HCIIOJIH30BAHHEM
MOHATUH «MaccoBas JOJS BEIECTBA B CMECH», «KOJHUYECTBO BEIIECTBAY,
«MOJIAPHBIA 00BEM» 110 GopMyJIaM U YPaBHEHUSIM peaKLnii;

—  OINMCaHUE CBOWCTB M MPAKTUYECKOI'O 3HAYEHUS H3YUYECHHBIX
OpPraHUYECKUX BEIECTB;

—  BBIIOJIHEHHWE OOO3HAYEHHBIX B  IPOrpaMMe 3KCIEPUMEHTOB,
pacro3HaBaHWE HEOPTaHUYECKUX BEIECTB IO COOTBETCTBYIOLINM IPU3HAKAM;

—  coOmroJieHre TpaBUJl 0e30MmacHOM pabOThl B XUMHUUYECKOM KaOWHETe

(;tabopaTtopun).

13



Y4eOHO-TEMATHYECCKHH TJIAH.

10 xanace
No Tema (ry1aBa) KonuuectBo
4acoB

1 Tema 1« TeopeTnueckre OCHOBBI OPraHUYECKON 4
XUMHUH»

2 Tema No2  « [IpenenbHbIe yriaeBOIOPOIbI (AJIKAHBI ) 7

3 Tema 3« HenpenenbHbie yriieBOAOPOIBDY 6

4 Tema 4 « ApomaTuueckue YrieBOJAOPObI (ApEHBI)» 4

5 Tema 5 «IIpupoaHbIE HCTOYHUKH YTIIEBOAOPOLOB) 6

6 Tema 6 «CriupThl U PeHOTBI 6

7 Tema 7 « Anpneruapl U KETOHBI 3

8 Tema 8« KapOoHOBBIE KHCIIOTHI » 6

9 Tema 9 «Cnoxubie 3pupsl. Kupbi» 3

10 | Tema 10. «YrueBoasn» 7

11 | Tema 11 «AMUHBI U AMUHOKHUCTIOTBI» 3

12 | Tema 12 «benkuy» 4

13 | Tema 13 «CuHTETHYECKHE TTOJIUMEPHI» 7
PesepBHOE Bpems 4
Htoro 70
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11 kiaacc

No Haumenoeanue pazoenoe u mem Koauuecmeo
n/n yacoe (6cezo)
1 |Tema 1. Baxneliniue 3aKOHbI U IOHATUS XUMUHU. 6
2 |Tema 2. Ilepuonuueckuii 3aKOH U MEPUOIMYECKAsi CUCTEMA 8
xuMHu4eckux aneMeHToB 1. . MenaeneeBa Ha OCHOBE CTPOECHUS
aToma.
3 |Tema 3. CtpoeHue BeliecTna. 13
4 |Tema 4. XuMHUECKHE PEAKIIIH. 22
5. |Tema 5. Mertansl. 24
6 |Tema 6. Hemerasmsl. 29
Hroro: 102
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Pasnen |l. OcHoBHOe conep:xaHue y4eOHOT0 peaMeTa
10 k1ace
Tema 1. TeopeTudyeckue 0CHOBBI OPraHMYeCKOi XUuMHH. 4 yaca

@opMUpPOBAHUE OpPraHMYECKOM XUMHUHU Kak Hayku. OpraHudeckue
BemecTBa. Oprannueckass xuMus. Teopusi CTPOCHUS OPTraHUYECKUX COCAUHECHUH
A.M.bytnepoBa. CrpykrypHas uzomepusi. HomeHknatypa. 3Hau€HHE TEOpPUU
CTPOCHUSI OPraHUYECKUX COCAUHEHUM.

DIIEKTPOHHAS MPUPOJA XUMUUYECKHUX CBSI3€HM B OPraHUUYECKUX COCTMHEHUSIX.
Crnioco0nI pa3pbiBa CBs3EH B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.

Knaccuduxanuys opraHu4ecKux COeMHEHUM.

Jemonctpanum. 1. O3HakomieHuE ¢ 00pa3aMu OPraHUYECKUX BEIIECTB U
MarepuanamMu. 2. Mojend MOJEKyJl OpraHMYecKHX BelecTB. 3. PacTBOpuMOCTH
OpraHMYE€CKUX BEIIECCTB B BOJIE U HEBOJHBIX PACTBOPUTEIAX.

4. IlnaBnenue, oOyrJIMBaHUE U TOPEHUE OPTaHUYECKUX BEIIECTB.

YraeBoaopoasl (25 4acos)

Tema 2. IIpeaesibHbIe YI1€BOAOPO/bI (AJKAHBI). 7 4aCOB

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE AJIKaHOB. ['OMOJIOrHuYecKuii
pan. Homenknarypa u nzomepusi. OU3N4ECKUe U XUMUYECKHE CBOMCTBA AJIKAHOB.
Peakuun 3amemenus. IlonydeHne u mnpuMmeHeHue ankaHoB. [lukiioankaHsl.
Ctpoenue Mosekys, romosioruueckuil paa. Haxoxaenue B npupoje. Ousnyeckue
Y XMMHUYECKHUE CBOMCTBA.

JemoncTpamun. 1. B3peiB cmecu Metrana ¢ BO3ayxoMm.2. OTHOLIEHUE
aJIKaHOB K KHCJIOTaM, IeJI04aM, K pacCTBOPY IE€pMaHIraHaTa Kajusl.

JlaGoparopHble onbiThl. 1. HM3rotoBnenue Mojened  MOJEKYJ
YIJIEBOAOPO/IOB U TAJIOT€HONPOU3BOIHBIX.

IIpakTuueckass padora. KauecTBeHHOE oOmpeaereHue yriepoga U
BOJIOPO/ia B OPraHUYECKUX BEIIECTBAX.

PacuerHble 3agayu. PemeHuwe 3a1ad Ha HAXOXICHUE MOJIEKYJIIPHOMN
(bopMyIbl OPraHUYECKOro COeAMHEHUS M0 Macce (00beMy) IPOJYKTOB CTOPaHUSI.

Tema 3. HenpeaesbHbIe YI1€eBOAOPOAbL. 6 YacoB

16



ATNKEHBl. OJJIEKTPOHHOE€ M NPOCTPAHCTBEHHOE CTPOCHHUE  AJKEHOB.
I'omonornueckuii psan. Homenknarypa. M3omepus. XuMuyecKue CBOMCTBA:
pEaKLUK OKUCIICHUs, IPUCOECAUHEHHUS, IToauMepusaruu. IIlpasrmio MapkoBHUKOBA.
IlonyyeHue W IIPUMEHEHHE aJKEHOB. Ankanuensl. CTpoeHHE, CBOMCTBA,
npuMeHeHue. 1IpupoaHbpIil KaydyK. AJKHHBI. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE
cTpoeHue auetrwieHa. ['omonoru u uzoMepsl. HomeHnknatypa. dusnueckue u
xuMuueckue csorctsa. [lonyuenue. [Ipumenenue.

Memoncrpanum._[./ openue smunena. 2. Bzaumoldeiicmseue smuieHa c

pAacmeopom nepmarneanamdad Kaaus. 3. 06Da3l4bl noJjusImujierna.

JlaGopaTropHble onbIThl. 1. MI3roToBienne moaenei Mosiekyi. 2. A3yuenue

CBOLICMB HAmypajibHO20 U CURMeEMuU4YeCcKo20 Kay4yKkoes.

IIpakTHyeckas padora. [lonyuenue sTuaeHa U U3y4eHUE €TI0 CBONUCTB.

Tema 4. ApomaTuyeckue yrieBoaopoabl (apensl). 4 yaca

ApeHbl. DIEeKTPOHHOE U NMPOCTPAHCTBEHHOE cTpoeHue OeHzona. M3omepus
U HOMeHKJIaTypa. dusnueckue M XuUMHUYECKHE CBoicTBa OeH3oma. ['omonoru
O6enzona. OCOOEHHOCTH XMMHUYECKMX CBOICTB O€H30J7a Ha NpUMEpPE TOJIyoJja.
['eHeTnyeckast CBsI3b apOMATHYECKUX YIJIEBOJOPOJIOB C JPYTUMHU KiaccaMu
YTJIEBOJOPOJIOB.

JemoncTpauuu._ I. benzon kax pacmeopumeinb, 2opeHue Oen3ond.2.

Ommuowenue benzona K pacmeopy nepmarncanamda xaaus.3. Oxucnenue mojayoJjia.

Tema S. IIpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB. 8 YacoB

[Tpuponnsiii ra3. [lonytueie HedTsHbIe Ta3pl. HedTh u HedTEmpomyKTHI.
O®uznyeckue cBorctBa. CrmocoOwsl  mepepabotku. Ileperonka.  Kpexkunr
TEPMHUYECKUI U KaTaJTUTUYECKUM.

JlabopaTopHble ombIThbl. 1. O3HaKOMIICHHE C oOOpa3laMu TPOIYKTOB
HedTenepepaboOTKH.

Pacuernble 3agaum. PemieHune 3amady Ha OMNpelelIeHME MacCOBOW WM
00bEMHOM 107U BBIX0J1a MPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO.

Kuciiopoaconep:kammue oprannyeckue coeuHeHus (27 4acoB)

Tema 6. CiupTsl M peHOJIBI. 6 YacoB
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OpnHoaTtoMHBbI€ MIpeeibHble cUpThl. CTpoeHHE MOJIEKYJ, (PYHKIIMOHATbHAS
rpynma. M3omepus m HoMeHknartypa. Bomoponmnas cBs3b. CBOMCTBa 3TaHOJIA.
@U3HOJOTUYECKOE JEUCTBUE CHUPTOB Ha OpraHu3M uyenoseka. [lomydenune u
IIPUMEHEHUE CIUPTOB. ['eHeTnyeckas CBA3b NPEAEIBbHBIX OTHOATOMHBIX CIIUPTOB C
YIIE€BOJOPOIAMH. MHOroatoMHble  COUPTHL. OTWICHIJIUKOJIb, TJIMLIEPHH.
CaoiicTBa, MPUMEHEHHUE.

®enonbl. Ctpoenne Mosekynsl (enona. CpoiictBa (heHona. TOKCUYHOCTD
¢denona u ero coeauHenuil. [lpumenenue denona.

Jlemoncrpanuu. 1. KoanduecTBEHHOE BBIIEIEHHE BOJOPOAA U3 3TUIOBOTO
cnupra. 2. BaumoeicTBre 3TUII0BOro cnupra ¢ OpomoBo1opooM. 3. CpaBHEHHE
CBOMCTB CIIMPTOB B TOMOJIOTMYECKOM PSY: PACTBOPUMOCTb B BOJE, T'OPEHUE,
B3aMMO/ICICTBUE ¢ HaTpueM. 4. BzanumoaelcTBUE IIMIEprUHa C HaTpUeEM. 5.

JlaGopaTopHbie onbIThI. 1. Peakius rauiepuna ¢ rTiAPOKCUIoM Meau (2).
2. PacTBOpEeHUE MHIEPUHA B BOJIE, €70 THTPOCKONUYHOCTD.

Pacuernblie 3agayu. PemeHue 3a1ad 1o XMMHUYECKUM YpPAaBHEHUSIM MPHU
YCIIOBUH, YTO OJIHO U3 PEarupyrouux BemecTB 1aHO B U30bITKE.

Tema 7. Aubpaeruabl, KeTOHbI. 3 Yyaca

Anpperunsl. CTpoeHue MoJekynbl dopmanbaeruaa. DOyHKIIMOHATbHAS
rpynna. M3omepus u HOMeHkIaTypa. CBoHCTBa anpAeruaoB. DopmablIerua U
aleTaableruj: MOJIYyYEHUE U NMPUMEHEHUE. AILIETOH — MPEACTAaBUTENb KETOHOB.
Crpoenue Monekyisl. [Ipumenenue.

Jemoncrpanun. 1. B3aumoaenicTBue 3TaHalisi ¢ aMMUAYHbBIM PacTBOPOM
okcuzia cepedbpa U TUAPOKCUAOM Menu. 2. PacTBopeHHe B aleTOHE pa3IM4HBIX
OpPraHNYEeCKUX BEIIECTB.

Jlabopartopubie onbIThl. 1. [TonyyeHne 3TaHans OKUCICEHUEM 3TaHOJIA. 2.
OxucneHnue 3TaHalsl aMMHAyHbIM pPAacTBOPOM OKcuaa cepedpa U TMAPOKCUIOM
MEJIH.

Tema 8. Kap0oHoBbIe KMCJIOTBI. 7 4acoOB.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KUCIOTHL. CTpO€HHE MOJIEKYI.

OyHkuuoHanbHas rpynna. M3omepus u HoMeHknatypa. CBoilcTBa KapOOHOBBIX
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kuciot. Peakuust atepudukanuu. [lonydenne kapOOHOBBIX KUCIOT U MPUMEHECHHUE.
Kpartkue cBenenusi o HempenenbHbIX KapOOHOBBIX KHCIOTaX. ['eHeTH4ecKas CBsI3b
KapOOHOBBIX KUCIIOT C IPYTHUMHU KJIaCCAMU OPTaHHUYECKUX COCTUHEHUN.

Hemoncrpamun. 1. OTHOIIEHHWE OJIEMHOBOM KHUCIOTBI K  PacTBOpY
MepMaHraHara Kajusl.

JlaGoparopHubie omnbiThbl. 1. IlomydyeHue yKCYCHOW KHUCIOTBI M3 COJIH,
OIIBITHI C HEM.

IIpakTnueckas padora. /. [lonyuenue u ceotlicmea KapOOHOBbIX KUCIOM. 2.
Pewenue sxcnepumenmanvHuix 3a0a4 Ha pacno3naganue OpeaHudecKux 6eujecms.

Tema 9. Cnoxubie 3¢upsl. Kupsbl. 3 yaca

Crnoxubie 3pupbl: CBOWCTBA, MOJYyYCHHE, MPUMEHEHUE. HPbI, CTPOCHHUE
#upoB. JKupsl B npupoze. CpoiictBa. [IpumeHenue.

Motromue cpeacta. [IpaBuiia 6e3omacHOro oOpalieHus CO CpPeICTBAMHU
OBITOBOM XUMUHU.

JlabopaTopHble onbIThl. 1. PacTBOpUMOCTh KUPOB, JOKA3aTEIbCTBO HX
HEIPEAEIbHOTO XapaKTepa, OMbUIEHHE XUPOB. 2. CpaBHEHHE CBOWMCTB MbUIA H
CMC. 3.3HakoMCTBO ¢ 0Opa3iaMu MOIOIIKX cpenctB. 4.M3yueHne ux cocraBa H
WHCTPYKIUKA MO TPUMEHECHHUIO.

Tema 10. YriaeBoabl. 7 yacoB

I'moko3a. Ctpoenne Modekynbl. OnTuyeckas (3epKajibHasl) H30MEpUSL.
du3nyecKkue CBOMCTBA M HaxoxjaeHWe B mpupojne. [Ipumenenume. dpykroza —
M30MEp TJIOKO3bl. XHMMHUYECKHME CBOMCTBA TUIIOKO3bl. [IpumeHenume. axaposa.
Crpoenue Monekymbl. CBOMCTBa, IPUMEHEHHE.

KpaxmMan u wnemnmono3a — NOpeACTaBUTENW  MPUPOAHBIX IMOJIUMEPOB.
duznueckue U XxuMH4eckue cpoiicTBa. Haxoxnenue B mpupoje. Ilpumenenue.
AlnieTaTHOE BOJIOKHO.

JleMoHCTpaIuH.

JlaGoparopHbie onbiThbl. |.B3anMmopaeicTBue pacTBOpa TIIFOKO3BI C
rugpokcuaom menu (Il). 2.B3aumoneiicTBre II0KO3bl ¢ aMMHAYHBIM PACTBOPOM

okcuja cepebpa. 3.B3aumojeiictBue caxapo3bl € THUIAPOKCHUIOM  KaJIbIIUS.
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4.B3auMojeiCcTBHE Kpaxmayia ¢ MOJIOM, THApoin3 Kpaxmana. 5.0O3HaKkomiIeHUEe ¢
oOpasiaMu NMPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTuueckass padora. Peuienue >dKCnepuMeHmMAlbHbIX 3a0a4 HA
noayyeHue u pacno3Hasanue OpeaHuiecKux 6eujecms.

A3oTcoaepiKkalue opraHu4eckKue coeqnHeHus (7 4acos)

Tema 11. AMUHBI 1 aMMHOKHCJIOTHI. 3 Yyaca

Amunbl. CtpoeHue Mosiekysn. AMuHorpynmna. O@u3nueckue U XUMHUUECKHe
cBoiicTBa. CTpoeHue MosieKybl anuwinHa. CBolicTBa anuiuHa. [I[pumeHeHue.

AMHUHOKHUCTOTHL. M30omMepust u HomeHKkIaTypa. CBolicTBa. AMUHOKHUCIIOTHI
Kak aM(oTepHble opraHnyeckue coequHenus. [lpumenenue.

I'eneTnyeckass CBA3b aMMHOKHUCIIOT C JIPYTUMH KJIacCaMH OPTaHUYECKUX
COECIMHEHUH.

Tema 12. beaku. 4 yaca

benku — mnpupoansie nosumepbl. CoctaB u cTpoeHue. duznueckue u
XUMH4eckue cBoiicTBa. [IpeBpaienust 6eIKOB B Opranu3mMe. Y Crnexu B U3y4eHUH U
CUHTe3€e OENIKOB. OHATHE 00 a30TCONEpKAIIUX FETEPOIUKINYECKUX COSTUHEHUSX.
[Mupuaun. [Tuppoin. [IMpuMUANHOBBIE U TyPUHOBBIE OCHOBAHUSI.

HyxkiienHOBBIE KHCIIOTBI: COCTaB, CTPOEHUE. UMUS M 3J0POBbE UYEIIOBEKA.
JlexapctBa. [Ipo6iiembl, CBSA3aHHBIEC C TPUMEHEHUEM JIEKAPCTBEHHBIX MTPENapaToB.

HemoncTpamun. 1. Okpacka TKaHW aHWIMHOBBIM KpacuTelieMm. 2.
JlokazarenbCTBa HAMMUMS (PYHKITMOHAIBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT.

JlabopaTopuble ombiThbl. 1. PactBopeHne u ocaxiaeHue OenkoB. 2.
Jlenaryparust 6e1koB. 3. I[BeTHBIC peaKIuu OSIKOB.

BricokoMosieKyJIApHbIe coeJMHeHus (8 YacoB)

Tema 13. CunreTnueckue nojumMepsl (8 yacon)

[lonsiTHE O BBICOKOMOJEKYJSIPHBIX coequHeHUsIX. CTpPOEHHE MOJIEKYII.
CrepeoperymsipHOe U CTEpEOHEperysipHoe cTpoeHrue. OCHOBHbIE METOAbI CUHTE3A
MOJIMMEPOB. Knaccudpukanua mmactMace. TepMmoruiacTUUHBIE —TOJHUMEPBI.

[Tonwatunen.  Ilomumponunen.  TepmomnactudHOCTh.  TE€PMOPEAKTUBHOCTD.
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UHTeTHYEeCKue Kayuyku. CTpoeHue, CBOMCTBA, IOJYyYEHHE U IPUMEHEHHUE.
nHTEeTHYeCKue BojiokHa. Kanpon. JlaBcaH.

O6o0uieHne 3HaHUM MO Kypcy oOpraHMyeckod xumuu. OpraHudeckas
XUMHMSI, YETIOBEK U MIPUPOAA.

JemoncTpanuu. O3HakoMJieHHEe ¢  o0pa3snamMu  HPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, KAy4yKOB.

JlaGopaTtopuble onbiThl. 1. M3ydyeHwe CBONCTB TEpMOIUIACTHUHBIX
nojsuMepoB. 2. M3yueHune CBOMCTB CUHTETHUYECKUX BOJIOKOH.

IIpakTnyeckas padora. Pacrio3HaBaHue mjiacTMacc U BOJIOKOH.

PacuyeTHble 3a1aun. PelnieHre pacyeTHbIX 3aa4 Ha ONpe/IeIeHue MacCOBOM

WM 00BEMHOM A0JIX BbIXOA4 MPOAYKTA PCAKIIMU OT TCOPCTUICCKHN BO3MOKHOT'O.

11 xnace
Tema 1. BakHeillnine 3aKOHbI M TNOHSATHSI XHUMHM. (6 wuaca)
3HaTh: OMNpECIICHUE 3aKOHA COXPAHEHUS] MAacChl BEILIECTB U 3aKOHA MOCTOSIHCTBA

COCTaBa, X MPAKTUUECKOE 3HaUeHUE. MIMEThb peIcTaBIeHNE O BEILIECTBAX IIOCTOSIHHOTO
Y [IEPEMEHHOTO COCTABA.

3HaTh O B3aMMOCBS3H 3aKOHA COXPAHEHUS MACChI BEIECTB M 3aKOHA COXPAaHEHHUS
U MPEBPAILICHUS SHEPTUU.

Ymems: pazrpaHnuMBaTe MNOHATHE «XUMHYECKHH OJJIEMEHT» U  «IIPOCTOE
BEIIIECTBO»., IPOBOAMTH CAMOCTOSATEIBHBIA IMOUCK XUMHUYECKON WH(MOpMaIuy;
WCTIOJIh30BaTh MPUOOPETCHHBIE 3HAHUS JJII KPUTUYECKOW OIICHKH JOCTOBEPHOCTU
XUMHUYECKOW MH(OPMAIINH, TOCTYAIOIEH U3 Pa3HBIX HCTOYHUKOB.

Tema 2. Ileproanvecknii 3aKOH 1 NePHOAUYECKAS] CUCTEMA XUMHYECKHUX
jeMeHTOB /I. . MeHaesieeBa Ha OCHOBe CTPOeHUs aToma.  (8uacoB).

3nath: AtoM. 30TOTBI. ATOMHBIE OpOUTANIN. DIEKTPOHHAS KIIacCU(UKAIUS
AIEMEHTOB (S-, P- 27meMeHThl). OCOOCHHOCTH CTPOCHHUS JIIEKTPOHHBIX 000JI0YEK
aTOMOB MEPEXOAHBIX PTIEMEHTOB. [leprnoanveckuii 3aK0H U MepHOUYEcKasi cCucTeMa
xumuuyeckux snaemMeHToB J[.M.MeHneneeBa, UX MHUPOBO33PEHUYECKOE M HAYYHOE

3HAa4YCHUC, OCHOBHBIC XUMHWYCCKHNEC ITOHATHA. BEIICCTBO, XUMHUYCCKUM 9JICMCHT, aTOM,
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MOJICKYJIa, OTHOCHUTCIIbHAsA AaTOMHasd W MOJICKYJIpHAd MacCa, HWOH, HW3O0TOII,

NEPUOINYECKHUI 3aKOH. Ymems:
HA3bl6amb.  BEIIECTBA o  “TpUBHAIBHOU~ WU MEKIyHapOIHON
HOMEHKJIaType.

onpedenamy. 3apsj] NOHA.

Xapaxkmepu3zo68amas. JIEMEHTBI MaJIbIX NEPUOAOB MO KX MojoxeHuto B 11C.

npoeoOUmMsb. CaMOCTOSITENIbHBIA  TMOUCK XUMHYECKOW HHQpOpMaIuu C
UCIIOJIb30BAHUEM PA3IUYHBIX HCTOYHUKOB.

Hcnonv3oeams npUOOPETCHHBIC 3HAHUS W YMEHUS B IPAKTUYECKOU
JIESITeIbHOCTH 1 IMMOBCEIHEBHOM JKHU3HH.

Tema 3. Ctpoenne BemecTna. (13 yacoB)

3namo:

KoBanenTHas cBsi3b, €€ pa3HOBUIHOCTH K MEXaHU3MbI 0OpazoBaHus. CTeneHb
OKHCJICHHS M BaJICHTHOCTh XMUMHYCCKHMX dJieMeHTOB. MoHHas cBa3b. KaTHOHBI U
aHWOHBI. MeTanudeckast CBsi3b. Bodopoonas cea3b. Equnas npupoja XUMHYIECKUX
CBSI3EH. KadecTBeHHBIM MW KOJIHWYECTBEHHBIM COCTaB BelllecTBa. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTpoeHMs. Kpucrajmueckue penerku.
YucTteie BemnecTBa u cMecu. CriocoObl pa3ieieHus cMecel U X UCIOJIb30BaHHE.

Ymems:

Ha3bl8ams.  BEIIECTBA no “TpuBHAIBLHON” W MEKTYHapOIHOM
HOMEHKJIATYpE.

onpeoensims. TUIl XUMUYECKON CBI3U B COCIUHCHUSX.

00bsCHAMb: TPUPOY XUMUUYECKOW CBA3M ( HMOHHOW, KOBAJICHTHOM,
METAJNIMYECKOM ).

npoeooums. CaMOCTOSTCIBHBIA IMOMCK XHMHYECKOW HH(pOpMAIuu ¢
WCTOJIb30BAHUEM PA3JUYHBIX HCTOYHUKOB.

Hcnonv3oeams TpUOOPECTCHHBIC 3HAHWSA W YMCHHS B IIPAKTHYCCKOMN
JIeSITeIbHOCTH Y MMOBCETHEBHOM JKH3HH.

JemMoHcTpaumMu: TaOMUIBI, MOACIH, «XHUMHUYECKas CBI3b» U «CTpocHHE

HCOPraHM4CCKUX BCIICCTB», MOACIIN KPUCTAIVIMYCCKUX PCIICTOK.
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[Ipaktuueckass padora  Ne 1 «lIpuroroBieHue pacTBOPOB C 3aJaHHOMU
MOJIIPHOU KOHLIEHTpALIUEN»

KonTtponpHas padota no teme «CTpoeHHE BEIIECTBA»

Tema 4. Xumnueckue peakuuu. (22 yacos)

3uame: Knaccupukanuss XUMHYECKHX pPEaKUUd B HEOPraHUYECKON H
OpraHMYeCKOM XUMHUU 1O pa3au4HbIM Mpu3HakaM. OCOOEHHOCTH peakluil B
OpraHNYeCcKOM XUMUU.

Peakiuu noHHOrO 0OMEHa B BOJHBIX pacTBOpax. [ MIposn3 HeOpraHnuecKux
U OpraHuMYeckux coeauHeHunid. Cpena BOJHBIX pacTBOPOB: KHCIIAsl, HEUTpaJibHAS,
miesioyHas. Booopoouwiti nokazamenv (pH) pacmeopa. VICTuHHBIE PACTBOPBI.
CniocoObl BbIpaK€HUSI KOHIEHTPAIIMM PACTBOPOB: MACCOBAasl J10JII PaCTBOPEHHOTO
BeniecTBa. Jluccouuanus 3IeKTPOIUTOB B BOAHBIX pacTBopax. CUIIbHBIE U cla0bie
ANEKTPONIUTHL.  [loHamue o xonnouoax u ux sHauvenue (3o0au, eeau). TerioBon
abdext xumuueckod peakiuu. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE pPEAKIUU.
CKopoCTh peakiuu, €€ 3aBUCHUMOCTb OT pas3nu4HbIX (pakTopoB. KaramuzaTopsl u
karanu3. [IpencraBinenne o QepMeHTax, Kak OHMOJOTMYECKUX KaTaau3aTropax
OEJIKOBOW MIPUPOJIBI.

OO6paTuMOCTh peakiuil. XMuMUYECKOe pABHOBECHE U CTIOCOOBI €r0 CMEIIEHUS.

Ymemn:

HA3v186amMb.  BEILIECTBA no “TpuBHAIBLHON” W MEXKIYHAPOIHO N
HOMEHKJIAaType.

onpeoenams. XapaKTep Cpedpl B BOJIHBIX pacTBOpaxX, OKHUCIIHUTEID,
BOCCTaHOBHTEIIb.

00bACHAMb: 3aBUCUMOCTh CKOPOCTH XUMHUYECKHX PEAaKIUA U TOJO0KEHHS
XUMHUYECKOTO PAaBHOBECHS OT Pa3lIUYHBIX (PaKTOPOB.

npo6ooums.: CaMOCTOSITENIbHBIM TOWCK XUMHUYECKOHM HHpopmanmuu c
WCITIOJIb30BAaHUEM PA3IMYHBIX HMCTOYHHUKOB.

Hcnonvzoeams 1puoOpPETEHHbIE 3HAHWA M YMEHHUS B IPaKTUYECKOU
JESATEIbHOCTH M TIOBCEJHEBHOM JKM3HM JJIi OOBSCHEHUS XHM. SIBICHUH,

MMPOUCXOAIINX B 6BITy N Ha IIPOU3BOACTBC MU JII JKOJOIHYCCKH I'PAaMOTHOI'O
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MOBEJICHUS B OKpYKalOIleh cpelie, a TAKKe JUIsl OIICHKH BIUSHUSI XUM. 3arpsi3HEHUS
OKpY’Karolel cpebl Ha OpraHu3M YeJIOBEKa W JAPYrHe KUBbIE OPTraHU3MBbI, IS
OXpaHbI OKPY>KaroIIeH Cpeibl OT MPOMBIILICHHBIX OTXO0B.

JleMOHCTpanMM: PEeaklMy K30- U SHIOTEPMUYECKHE; K/ (PUiIbM «XUMHUUYECKHE
peaKIMy HEOPTraHWYECKUX BEIIECTB», BIUSHHUE Ha CKOPOCTh XMMHUYECKOW PeaKIIUu:
a)KOHIIEHTpAIMu, 0) TOBEPXHOCTH WX COMNPUKOCHOBEHMS, B) TEMIIEPATYpHI, T)
Katayuzaropa.. BivsHue TemnepaTypsl Ha CMEIICHHE XUMUYECKOTO PAaBHOBECHSI TIPH
okuciennn okcuaa aszora (IT) B okcua asora (IV) xucmopomom;  Kataaurudeckoe
pas3liokeHue TepoKcHIa BOJAOPOJa B NPUCYTCTBUM HOHOB MEOU WM KaTajasbl.
DNEeKTPONPOBOAHOCTh TBEPABIX, XKUIAKUX B-B, PACTBOPOB C Pa3JIMUYHBIMU BHIAMU
CBSI31, XUMUYECKUX PEAKITUN THAPOJIN3A COJIEH pa3HbIX TUIIOB

[Ipaktuueckas padora Ne 2 «BnusiHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUID)

[paktuyeckas padora Ne 3. Perienue skcriepuMeHTa bHbIX 3a/1a4.

Kontpomnbnas padora Ne 2 o Teme « XMUMHUYECKHE PEAKIIAN

Tema 5. Metaibl. (24 4acoB)

3nHamp: XapaKTEPUCTUKY METAUIOB KaK XHMHUYECKHX DSJIEMEHTOB 10
MOJIO’KEHHUIO B TIEPUOMYECKON CUCTEME M CTPOEHUU aToMa U KakK MPOCTHIX BEIIECTB
(mo Tumy CBA3M U KPUCTAUIMYECKOW pemieTkn). CTpoeHHEe aTOMOB XUMHUYECKHX
DIIEMEHTOB - METaJUIOB, OOpa3yIOIIMX TJaBHbIE M TMOOOYHBIC TMOJATPYIIIBI
nepuoanueckoir cuctemel JI. . Menneneesa (I1 - IV nepuonsl).  3aBUCHMOCTB
CBOMCTB METAJJIOB OT CTPOSHUS UX KPUCTAIUTHYECKUX pereTok. OO0mme Gpusndeckue
U XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB MeTauioB. COENMHEHHsS METaJUIOB,
M3MEHEHUE COCTaBa KHUCIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THUIPOKCHIIOB
XUMHUYECKUX DJEMEHTOB MNOOOYHBIX MOArpynn nepuoanydeckou cucremsl JI. .
MenpeneeBa (Ha mpumepe coeIMHeHH xpoma). [IpuMeHeHne MEeTallIoB U CILIAaBOB
B HapOAHOM XO3SIICTBE, OOIIKME CMOCOObI MOJYYEHUSI METAJIOB, OCOOCHHOCTH
MPOU3BOJICTBA HEKOTOPBIX U3 HUX B MPOMBIIIICHHOCTH.

Ymemon:

HA3b16aMb. BEWIECTBA M0 “TPUBHUAIBHON W MEXIAYHAPOJIHOW HOMEHKIATYypE.
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onpeoenamy. PUHAJIEKHOCTh BELIECTB K Pa3IMYHBIM KJIacCaM.

xapaxmepuzosams. O0IIME XUMHYECKHE CBOICTBA METAIIJIOB

BLINOAHAMYb ~ XUMUYECKUU OKCHepuMeHnm: TI0 TIOJYyYEHHUID COEIUHEHUHN
METAJJIOB M pacyeTa BO3MOKHOTO BBIXOJa MPOAYKTA PEAKIINH.

npooouUms. CaMOCTOATENbHBIA TMOWUCK XUMHUYECKOW HHpOpMAIUU C
WCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB.

Hcnonv3oeams TnpUOOPETCHHBIC 3HAHUS W YMEHUS B IPAKTUYECKOU
NESTeTbHOCTH W TIOBCETHEBHOW JKMU3HM JUIsl OOBSCHEHHS] XHM. SIBJICHUH,
MPOUCXOMSIIINX B OBITY W Ha NPOW3BOJCTBE U JJISi DKOJIOTMYECKH TPAMOTHOTO
MOBEJICHUS B OKPY’KAIOIIEH CpeJie, a TAKXKe ISl OLICHKU BJIMSHUS XUM. 3arPsI3HCHUS
OKpY’KaroIel cpesbl Ha OpraHu3M 4YeJOBEKa M JPYTHE >KUBbIC OPTraHU3MBbI, IS
OXpaHbI OKPY>KAIOIIEH CPebl OT MPOMBIIIJICHHBIX OTXO0B.

Jemoncmpayuu: o0pa3libl METAJUIOB, BUACOACMOHCTPAIIMUA  DJIEKTPOJIN3A,
XUMUYECKUX CBOMCTB METAJLIIOB.

[Ipaktuyeckass padora Ne 4 « Perienue skcrniepuMeHTAIBHBIX 33734 10 TEME
Merauib

[paktuueckas padora Ne 5 « PelieHre npakTMyecKuX pacyeTHBIX 3a/1a4 Ha
BO3MOJKHBIN BBIXOJ POTYKTA PEAKIIUI
Kontponbhas padota Ne 3 o reme «MeTtaib»

Tema 6. Hemeraibl. (29 yacos)

3namsp: Hemeramibl.  OKHCIMTENIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA
TUIIAYHBIX HEMETAIUIOB (Ha MpPUMEpPE BOAOPOJA, KUCIOPOJa, TaJIOT€HOB U CEPHI).
OO6miast xapakTepuCTHKa MOATPYIIBI rajioreHoB (0T ¢ropa mo moma), yriaepoja,
azora, kuciopoja. biaropoausie razel. Coenunenus: HemeraioB, CepHas, a30THas
KHUCJIOTHI.

Ymemo:

Ha3vl6amb:  BELIECTBA no ‘“TpuBMANbHOU W MEXKTYHAPOHOU
HOMEHKJIAType.

onpedesimy. MPUHAMJICKHOCTD BEIIECTB K PA3JIUYHBIM KJIACCaM.

xapakmepuzoeams. O6HII/IG XHUMHYECKHE CBOMCTBA HEMETAJIJIOB
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8LINONHAMb XUMUYECKUL IKCNepuMenm. TI0 TIOJIy4EHUIO Ta30B.

npooouUms. CaMOCTOATENbHBIA TMOUCK XUMHUYECKOW HHpOpMaIuu C
WCMOJIb30BAHUEM PA3JIUYHBIX MCTOYHUKOB.

Hcnonv3oeams TpUOOPETCHHBbIC 3HAHUS W YMEHHUS B IPAKTUYECKOU
NESTEIbHOCTH W TOBCEHEBHOW JKM3HU Uil OOBSICHEHUS XUM. SBICHUH,
MPOUCXOAAIINX B OBITY W HAa TPOU3BOJACTBE U MJISI IKOJOTMYECKH TPAMOTHOIO
MOBEJICHHS B OKPYXAIOIIEH Cpesie, a TAKXKE JJIsl OLICHKU BIUSHUS XUM. 3arpA3HECHUS
OKpYXaloIIel Ccpelbl HA OPraHU3M YEJOBEKAa U JAPYTUE€ JKUBBIE OpPraHU3MBI, JJIs
OXpaHbl OKPYKAIOIIEH CPebl OT MPOMBIILIEHHBIX OTXO0/I0B.

JemoHcTpamum: o0paslibl  HEMETAJUIOB, COCIWHEHHN  HEMETAaJIOB,
BUIe0(hparMeHThI 0 XUMHAYECKHUX CBOMCTBAX HEMETAJIOB.
[TpakTrueckas padora No 6 «PemieHne SKCIEPUMEHTAIBHBIX 337a4 [0 TeMe
Hemeraibn

Kontponbnas padota Ne 4 o Teme «Hemeranmbn»

NTorosast KoHTpoIibHas paboTa Mo Kypcy XUMUH.
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