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IHOACHHUTE/IBHAA 3AITHCKA
PabGouas mnporpamma mno yueOHOMYy mpeamery «Xumus» B 11 kiacce
paspadorana B coorBercTBHU ¢ PI'OC COO, Ha 0cHOBe aBTOPCKOW IIPOrpaMMBbI

Jlynun B. B. «PaGouas nporpamma no xumuu 10-11 xnacc Jluaus YMK Jlynuna
DPr'oC»

HcxonHpiMu MaTepuanaMu JJISI COCTABJICHUSI MPOTPAMMBI  SIBIIIIOTCS HOPMAMUBHO-
npagoevie 0OKYMeHmbl:
Jlokymenmul ghedepanvnozo ypoeus:

« OepepanbHblii 3akoH oT 29.12.2012r Ne 273-®3 «O6 ob6pa3oBaHuu B
Poccuiickont @enepaunmn»;

« Ilpuka3 MunucrtepctBa oOpa3zoBanus U Hayku Poccuiickoit ®deaepaunun ot
17.12.2010r. Ne 1897 «OO0 yTBepXIEHUM U BBEJICHUU B JICHCTBUE
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO
o01iero oOpa3oBaHUs»;

« CanurtapHo-dmUAeMUONIOTHYecke TpaBuia W HopMmatuBbl  CanlluH
2.4.2.2821-10 «CanuTtapHO-3IUAEMHUOJIOTHYECKIE TPEOOBAHUS K YCIOBHUSIM U
opraHu3anuu oOydyeHuss B  00IIC0Opa30BATEIBHBIX  YUPEIKICHUIX,
YTBEPKJIEHHbIE TTOCTAHOBJIECHUEM [JIaBHOT'O TOCYJapCTBEHHOTO CAaHUTAPHOTO
Bpaua Poccuiickoii @enepauuu ot 29.12.2010r Ne 189 (B neiicTByromiei
penakmuu ot 24.11.20151);

« IIpukaz MunucrepctBa oOpazoBanus W Hayku Poccuiickoit dexepanuu oT
30.08.2013 Ne 1015 «OO6 yTBepXICHUH TMOpsAAKAa OpTaHU3AlNH U
OCYIICCTBJICHHUS  00pa30BaTEIbHOM  NIESITEIbHOCTH 0  OCHOBHBIM
o01eo0pa3oBaTeIbHBIM MporpaMMaM - 00pa3oBaTENIbHBIM IIpPOrpaMMam
Ha4YaJIbHOTO 00IIIeT0, OCHOBHOTO OOIIETo M CPEeHETO 00IIeTo

obOpazoBanus»(B nercTByromel pegakuuu ot 17.07.2015);

« IIpukaz Munnpocsemenuss Poccun ot 22.12.2019r. N 632 «O BHeceHHH
U3MEHEHH B (denepanbHbId TepeueHb YYeOHUKOB, PEKOMEHIYEMBIX K
UCIIOJIB30BAHUIO  TIPU  pealu3aluu UMEIOIIMX  TOCYJAapCTBEHHYIO
aKKpeAUTAlUI0 00pa30BaTEIbHBIX MPOrPAMM HAYAJIBHOTO OOIIET0, OCHOBHOTO
oOmiero, cpemHero o6miero oOpa3oBaHus, CHOPMUPOBAHHBIN MPHUKA30M
MunucrepctBa npocseniennst Poccutickoit deneparnuu ot 28 nexabps 2018 r.
Ne 3455

esn n3yyeHus npeamera:
OcBoeHME 3HAHMI O SIBJEHUSX IPUPOJIBI U METOJAX €€ MO3HaHUs, POPMUPOBAHUE

€IMHOW KapTUHBI MUpPa HA UX OCHOBE;
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OBnazeHne HaBbIKAMHU HAaOMIOACHUS ONMUCAHUsS, 0000UIEHUSI TPUPOIHBIX SBJICHUM,
U3MEpEeHU (PU3NYECKUX BEJIWYMH, IUIAHUPOBAHUS W OQPOPMIIEHUS PE3YNIbTATOB
HKCIIEPUMEHTOB B Pa3HOM BHJIE€, YCTAHOBJICHUS 3aKOHOMEPHOCTEH B pe3yJibTarax,
BBIIBU)KEHUS TUTIOTE3, TOCTPOSHUSI MOJIENIeN U 0ObsICHEHUS! HAOJI0JaeMBbIX SIBICHUM

Y 3aKOHOMEPHOCTEM;

Pa3ButHe 1mo3HaBaTeIbLHOIO HHTEpPECAa U TBOPUCCKUX CIIOCOOHOCTEH B X0J€ ITOUCKa
I/IH(I)OpMaI_II/II/I C UCIIOJIB30BAHNUCM COBPCMCHHBIX TEXHOJIOTHUM U BBINOJHCHUS

3aaHuil (peleHus 3a1ay, MoAroToBKa pedepaToB U AOKIAI0B);

Bocrnuranue ~— yOeXJAEHHOCTHM B I03HABAEMOCTHM MHpPAa M HCIOJIb30BaHUU
JTOCTM)KEHUN HAayKM BO 0JIaro 4ejloBEYECTBA, YBAXKUTEIBHOTO OTHOIICHUS K
CO3/IaTeNIsIM TEXHUYECKOW UMBUIM3ALMUM , KYJbTYpbl MPOBEICHUS COBMECTHOM
paboThl, JAUCKYCCHHM  JOKa3aTeIbHOCTH TE€3UCOB  €CTECTBEHHOHAYYHOIO
COJICp/KaHMS;

[IpumeHeHne 3HAHUMN AJI OLEHKHU TOCTOBEPHOCTU MHPOPMAIINH, OOBSICHEHUS
JNEUCTBUS TEXHUYECKUX YCTPOMCTB, CBOMCTB BEILIECTB, SBJICHUU IPUPOIBL, IS
pElIeHHs MPAaKTUYECKUX 3a1a4, MPUPOAOIOIb30BaAHUS U O€30MaCHOM
KU3HECITEIbHOCTH.

CornacHo y4eOHOro IIlaHA YYPEXKACHUS [IaHHBIM TpeaMeT pealu3yeTcss B

KoJn4ecTBe 3 yacoB B Hejnenro, 102 yaca B rog.

O0béM mporpaMmabl:

Xumus 11 kiacc Konm 4ecTBO 4acoB Mo moayroausm
Y4eOHBIN TIepHo/T roj I monyroaue II momyronue
OO61mast Tpy10EMKOCTB (1) 102 45 57

Pazgea 1. Ilnanupyemsblie pe3yJibTaTbl OCBOCHHUS KYpPca XUMHH

JIn4HOCTHBIE pPe3yJbTAThI:
Y y4denuka chpopmupyercs:
*  YMEHME YIPaBISITh CBOECH MTO3HABATENBHOMU 1€ TEIBHOCTBIO;
*  TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOPa30BaHUIO,
Ha MPOTSHKEHUU BCEH >KU3HM;, CO3HATEIbHOE OTHOIIEHUE K HENPEPHIBHOMY
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00pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPOo(ecCHOHANIBHOM U OOIIECTBEHHOM
NeSATETHHOCTH;
YMEHHE COTPYIHUYATh CO CBEPCTHHKAMHU, ACTHMH MIIQJIIETO BO3pacTa,
B3pOCIBIMU B 00pa30BaTEIbHON, Y4eOHO-MCCIEA0BATENbCKOM, TPOSKTHOW H
JIPYTHX BHJIAX

eI TSIIEHOCTH,

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pAa3BUTHS HAyKH; OCO3HAHME 3HAYMMOCTM HAyKHW, BIIAJICHUS
JIOCTOBEpHOM HMHpOpMalveld O TMepeloBbIX JOCTHKEHUSIX W OTKPBITHUAX
MHUPOBOM U OTEUECTBEHHOW HAYKHU; 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX
00 ycTpoicTBe MuUpa U 00IEeCTBa; T'OTOBHOCTh K HAyYHO-TEXHHUUYECKOMY
TBOPUYECTBY

YyBCTBO FOPJIOCTH 32 POCCUUCKYIO (PU3NYECKYIO HAYKY, T'YMaHU3M;
MOJIOKUTEIbHOE OTHOLIEHUE K TPYAY, LEIEYCTPEMIIEHHOCTB;

AKOJIOTHYECKasi KyJnbTypa, OepeXHOe OTHOIIEHHE K POJHOM 3emiie,
npupoaAHbBIM OoraTtcTBaM Poccum v Mupa, MOHMMaHHE OTBETCTBEHHOCTH 3a
COCTOSIHUE MTPUPOIHBIX PECYPCOB U PA3yMHOE MPUPOJOHUCIIONIB30BAHHUE.

MeTanpeaMeTHbIe pe3yJbTaThI:
PeryasituBubie YY /:

Ooyuarowguiica nayuumcsn:

CaMOCTOATCIIBHO OIIPCACIIATE LCIIN, CTABUTHL H (I)OpMy.HI/IpOBaTL COOCTBEHHEIC
3aJa41 B O6pa30BaTCHLHOﬁ ACATCIbHOCTH U JXU3HCHHBIX CUTYalIUAX,

- OLICHUBATh PECYpPCHI, B TOM YHUCJIE BpeMs U Jpyrue HeMaTepuajbHbIE PECYpPCHI,

HEO0OXOAUMBIE JJIsI TOCTH)KCHHS TIOCTaBJICHHON paHee e,

COIIOCTABJIATh MMEIOIIHECS BO3MOKHOCTH M HEOOXOMIUMBIE ST TOCTHKCHHS
LEJIN PECYPCHI;

ONPEJICIISATh HECKOJIBKO MYTEH JOCTH>KEHHS MOCTABIECHHOM 1IEJIH;

3aJ1aBaTh MApaMETPhbl U KPUTEPHUH, 10 KOTOPHIM MOXKHO OINPEICIUTh, YTO LIEIb
JIOCTUTHYTA;

COIOCTABJIATh TMOJYYEHHBIM PE3YyJbTAaT AEATEIBHOCTH C TOCTABICHHOM
3apaHee Leblo; [| OlleHMBaTh NOCIEACTBUS TOCTUKECHUS ITOCTABICHHOM LIEIU
B JICSITEILHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPY>KAIOIIUX JIFOEH.

ITo3naBaTeabHble YY/I:
Ooyuarowguiica Hayuumcsa:

KPUTUYECKH OIICHUBATh W HWHTEPIPETAPOBATH HHQPOPMAIIUIO C Pa3HBIX
MO3ULINH;

pacmo3HaBaTb M (UKCHUPOBATH NPOTHUBOpEUMs B  HHQOPMAIMOHHBIX
HCTOUYHHKAX;



UCIIOJIb30BaTh  PA3IMYHbIE  MOJIEJIbHO-CXEMAaTUYECKUE  CpeAcTBa A
MPEACTAaBICHNUS  BBISIBICHHBIX B MH(POPMALMOHHBIX  HCTOYHHKAX
[IPOTUBOPEUHNL;

OCYIIECTBIISITh PA3BEPHYTHI MHPOPMALMOHHBIM MOUCK W CTaBUTh HE €ro
OCHOBE HOBBIE (yueOHbIE U TTO3HABATEIBHBIE) 3a/1aUH;

UCKaTh U HAXOJUTh 0000IIEHHBIE CITOCOOBI pELIECHUS 3a/1a4u;

OPUBOJIUTHh KPUTUYECKHE apPryMEHThl, KaK B OTHOIIEHHMH COOCTBEHHOTO
CYXKJIEHUs, TaK U B OTHOLLIEHUU JCHUCTBUM U CY)KICHUHN APYroro 4eyioBeKa;
aHAJIM3UPOBATH U MPEO0OPaA30BHIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIEC CUTYAIINH;
BBIXOJUTH 32 PAMKH Y4EOHOIO MpeMeTa U OCYIIECTBIIATH LeJeHanpaBIeHHbIN
MOMCK BO3MOKHOCTH HIUPOKOTO MEPEeHOca CPEJICTB U CIIOCOOOB ACHCTBUS;
BBICTpAMBAaTh WMHJIMBUIYAJIbHYI0 OOpa30BaTEIbHYIO0 TPAECKTOPHUIO, YUYUTHIBAs
OTpaHUYEHHUsI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTHOLICHUS;
MEHSATh W YAEPKUBATh pa3Hble MO3ULMU B MO3HABATEIBHOW NEATENbHOCTH
(OBITh YYEHUKOM U yUUTEJIEM;

dbopMynrpoBaTh 00pa30BATEIBHBIA 3aMPOC U BBINOIHATH KOHCYJIbTAaTHUBHBIC
(YHKIIUU CAaMOCTOSATENIBHO;

CTaBUTH IPOOJIEMyY U paboTaTh HAJ| €€ PEIICHUEM.

KommynukatuBubie YY/I:
Obyuarowuiics HAY4UmcsL:

OCYILIECTBIIATH JCIOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKaMHU, TaK U CO

B3pOCIBIMU (KaKk BHYTPH 0O0Opa3oBaTEIbHOM OpraHW3alud, TaK W 3a ee

npeaeaaMn);

IIPU OCYIICCTBICHUU TPYIIIOBOM pPabOTHl OBITHh KaK PYKOBOJMTENIEM, TaK H

YJICHOM MPOEKTHOM KOMaH/Ibl B Pa3HBIX POJISIX (T€HEPATOPOM UJIEH, KPUTUKOM,

UCIIOJIHUTENIEM, IPE3CHTYIOMIUM U T.1I.);

Pa3BEPHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BaHUE

aJIeKBaTHBIX (YCTHBIX U MHUCHhbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(JIMKTHBIE CUTYallMUd U MPEAOTBpaIiaTh KOHOIUKTHI 10 UX

aKTUBHOU (ha3bl;

COTJIACOBBIBATh MO3UIIMM  YJICHOB KOMaH/bl B npoiiecce

paboTel  Ham  OOUIUM MPOTYKTOM/pEIICHUEM;

OpEeACTaBIsATh MNYOJMYHO pe3ylbTaThl WHIWBHAYAJbHOW U TPYHIOBOM

NEeSITeIbHOCTH, KaK Mepej] 3HAKOMOMW, TaK U Mepe] HE3HAKOMOM ayJIUTOPUEH;

noAOUpaTh NAPTHEPOB AJISI AEIOBOM KOMMYHUKAIIMH, UCXO/I U3 COOOPAKEHUI

PEe3YyIAbTAaTUBHOCTU B3aUMOJCHCTBHUSI, @ HE JIMUHBIX CUMIIATHI;

BOCIIPUHUMATh KPUTUUECKHUE 3aMeUYaHusl KaK pecypc COOCTBEHHOI'O Pa3BUTHS,
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IIpeamernsie,

BoInycKkHUK Ha yriiy0JIeCHHOM YPOBHE HAYYMTCH

d

pacKphIBaTh Ha MIPUMEPAX POJIb XUMUHU B (POPMHUPOBAHUU COBPEMEHHOM HAYyUHOM
KapTUHBI MUpPa U B MPAKTUYECKON JNESITEILHOCTH YEIOBEKA, B3aUMOCBS3h MEKITY
XHUMHEH U IPYTUMHU €CTECTBEHHBIMHU HayKaMU;

WUTIOCTPUPOBATh HA TPHMEPAaX CTAHOBJIECHUE W DBOJIIOIHUIO OPraHHMYECKOM
XHMHH KaK HAYKH Ha Pa3IMYHBIX HCTOPUUYECKHUX dTallaX €e Pa3BUTHS,
yYCTaHABJIMBATh TMPUYMHHO-CJICJACTBEHHBIC CBS3M MEXKIY CTPOCHHEM aTOMOB
XUMHYECKUX JJICMEHTOB M MEPUOJAMYCCKHUM H3MECHCHHUEM CBONCTB XMMHYECKUX
DJIEMCHTOB W WX COCJAWHCHHH B COOTBETCTBHUHU C IOJOKEHHUEM XHMHYECKUX
AJIEMEHTOB B IEPUOINYCCKON CUCTEME;

aHAJIM3UPOBATh COCTAaB, CTPOCHUE M CBONCTBA BEIICCTB, MPUMECHSS MOJIOKEHUS
OCHOBHBIX XHMHYECKUX TCOPUH: XHMHUYECKOTO CTPOCHUS OPTaHHYECKUX
coenuHeHnii A.M. bByTiaepoBa, CTpOeHHS aroma, XUMHYECKOH CBS3H,
AICKTPOIMTHYCCKON JIUCCOIMAIIMM KHUCIOT W OCHOBAaHWH; YCTaHABIIMBATh
NPUYUHHO-CJICJICTBEHHBIC CBSI3U MEX/y CBOWCTBAMHM BEIIIECTBA U €TI0 COCTABOM M
CTPOEHUEM;

NPUMEHSTh TpaBUJIa CUCTEMAaTUYECKONW MEXIYHApPOJIHONW HOMEHKJIATYphl Kak
CpelICTBA pa3IMYeHUs] U UIACHTU(PUKAIIMKA BEIIECTB MO UX COCTABY U CTPOCHHIO;
[] cocTaBnsiTb MOJEKYJISIPHbIE U CTPYKTYpHbIE (DOPMYIIBI HEOPTaHUYECKUX U
OpraHMYeCcKUX BEIIECTB KaK HOCUTENeH MHPOPMAIIMKA O CTPOCHUH BEIIECTBA, €ro
CBOMCTBAX M MPUHAMJIECKHOCTH K OIPEIACICHHOMY KiIacCy COEIMHEHMH; [
OOBSICHATH TIPUPOIY M CIIOCOOBI 0Opa30BaHUs XUMHUUYECKOW CBSI3M: KOBAJICHTHOM
(moJIsIpHOM, HEMOJIAPHOI), MOHHOW, METATTIMYECKOH, BOJIOPOAHONW — C IIEJIbIO
OTpEJICICHUs] XUMHMYECKOW AaKTUBHOCTHM BemlecTB; []  XapakTepus3oBaTh
¢usznueckre CBOWCTBA HEOPraHMYECKMX M OPraHMYeCKUX BEIIECTB U
yCTaHABIMBATh 3aBUCUMOCTh (PU3UYECKHX CBOWCTB BEMIECTB OT THIA
KPUCTAJUTMYECKOM PEIIeTKH;\

XapaKTeprU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUH XUMHUUYECKUX CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COSAMHEHNH, BBICIIUX OKCUIOB U THAPOKCUIIOB;
MPUBOJIUTh TPUMEPHl XMUMHYECKUX PEAKIUi, PACKPHIBAIOIINX XapaKTEepPHbIC
XAMHYECKUE CBOMCTBA HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB M3YyYCHHBIX
KJIACCOB C TIEJIbI0 MX UIACHTU(DUKAIIUN U O0BICHEHUS 00J1aCTH TPUMEHEHUS;
OTIPEICNISITh MEXaHU3M pEeaKIMi B 3aBUCHUMOCTH OT YCIOBHUN TPOBEIACHUS
peaKuy ¥ IPOTrHO3UPOBATH BO3MOYKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIMi Ha
OCHOBE THTIa XUMUYECKOH CBSI3M M aKTUBHOCTH PEareHTOB;

YCTaHABIMBATh 3aBHUCHUMOCTh PEAKIIMOHHONW CIOCOOHOCTH  OpPraHWYECKUX
COCIMHECHUN OT XapaKTepa B3aUMHOTO BIIMSHUS aTOMOB B MOJIEKYJIaX C IEBIO
MIPOTHO3UPOBAHUS TIPOIYKTOB PEAKITUY;



YCTaHAaBIIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM pPEaKkUMM WM CMELICHUS
XUMHYECKOTO PABHOBECUS OT PA3IUUYHBIX (PAKTOPOB C LEJbIO ONPEACIICHUS
ONTUMAJBHBIX YCIOBUN MMPOTEKAHUS XUMUYECKUX MPOLIECCOB;

YCTaHABIIMBAaTh TE€HETHYECKYIO0 CBSA3b MEXKAY KIaCCaMH HEOPraHMYECKUX H
OpraHMYeCcKUX BEHIECTB JUIsi OOOCHOBaHUS MPUHUUIIMAIBHON BO3MOXKHOCTH
[TOJIyYEHNs HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUH 3aJaHHOTO COCTaBa U
CTpOEHUS;

noadupaTh  peareHTbl, YyCIOBUS M  ONpEAeNiATb NPOAYKTHl  pEaKIui,
NO3BOJIAIONIMX pealn30BaTh JIA0OPATOpPHBbIE W IPOMBIIUIEHHBIE CIOCOOBI
NOJIYYEHUS] BAXKHENIIMX HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

ONpENENATh XapaKTEP Cpeabl B pe3yJbTaTe THAPOJIM3a HEOPraHUYECKUX H
OpraHWYeCKUX BEIIECTB W TMPUBOJUTH MPUMEPHl THAPOIU3A BELIECTB B
NOBCEIHEBHOM JKM3HU YeJIOBEKa, OUOJIOrMYEeCKMX OOMEHHBIX Ipoleccax u
IPOMBIILIJIEHHOCTH;

OPUBOAUTE  NPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA B
npupoJe,

IMPOU3BOJACTBCHHLIX ITPOLCCCAX U JKUBHCACATCIIBHOCTU OPIraHNU3MOB;,

ad

00OCHOBBIBATh MPAKTUYECKOE MCIIOIH30BAHNE HEOPTaHUYECKUX U OPTaHUYECKHUX
BEIIECTB U UX PEAKLUN B MPOMBIIIJICHHOCTH U OBITY;

BBINIOJIHSITh XUMUYECKUH HKCIEPUMEHT [0 PACHO3HABAHUIO M TOJYYECHHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEHIECTB, OTHOCSIIMXCS K Pa3IUYHBIM
KJIaccaM COEJIMHEHUMN, B COOTBETCTBUU C IpaBWJIaMHU U MpHeMaMu Oe30macHOU
PabOTHI ¢ XUMUYECKUMU BEIIECTBAMHM M JIAOOPATOPHBIM 000PYI0BaHUEM;
NPOBOAUTH PacyeThl Ha OCHOBE XMMHUYECKHX (OpMYyN U ypaBHEHHUH peakluid:
HaXO0XJACHUE MOJICKYIAPHON (OPMYNbI OPraHWYecKOro BelIecTBa IO €ro
IJIOTHOCTH M MAacCCOBBIM JOJIAIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, WU IO
MPOAYKTaM CrOpaHMs; pacyeTbl MacCOBOM J0JM (Macchl) XHUMHUYECKOIO
COCIMHEHUS B CMECH;, pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKINH, €CITU OJJHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacdyeTbl MaccoBOW WJIM OOBEMHOW JOJM BBIXOJIa MPOAYKTa PEAKIHH OT
TEOPETUYECKA BO3MOXKHOTO; PACUEThl TEIUIOBOTO 3P (heKTa peakifu; pacyeThl
OOBEMHBIX OTHOIICHWA Ta30B TPH XUMHYECKUX PEAKIHNAX, PACUEThl MAaCCHI
(oObema, KOIWYECTBA BEIIECTBA) MPOMYKTA PEAKIMH, €CIM OJHO W3 BEIIECTB
JaHO B BHUJE pacTBOpa C ONPEAECIECHHOW MacCOBOW JIOJIEd pPacTBOPEHHOIO
BEILIECTBA;

MCIIOJIb30BaTh METO/bl HAYYHOTO MO3HAHMS: aHAJIHW3, CUHTE3, MOJICIUPOBAHUE
XUMUYECKUX MPOLIECCOB U ABJICHUN — MPU PEIICHUN Y4eOHO-UCCIIEI0BATENbCKUX
3a/lad MO M3YYEHHIO CBOMCTB, CIOCOOOB TMOJIYYEHHUS] U PACIO3HABAHUS



OpraHWYeCKUX BellecTB; [| BiameTh MpaBuwiamMu O€30MaCHOTO OOpAICHHS C
€IKUMU, TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBON XMMHH,

0 OCymeCTBIATh  TOWCK  XUMHYECKOW  WH(OpMamuu MO  Ha3BaHUSAM,
uaeHTUUKATOPaM, CTPYKTYPHBIM (DOpMYJiaM BEIIECTB;

0 KpWUTUYECKH OICHWBATh W WHTEPIPETUPOBATH XHUMHUYCCKYH0 WH(MOPMAIHIO,
COJEPKAIIYIOCSI B COOOIIEHHUSX CPEICTB MaccoBOW HH(popmammm, pecypcax
WNuTepHeTa, HAyYHO-TIOMYJSIPHBIX CTaThAX C TOYKHA 3PEHHS E©CTECTBEHHO-
HAy9YHOH KOPPEKTHOCTH B IMENAX BBIABICHUS OIMMOOYHBIX CYXIACHUH U
dbopMupoBaHUS COOCTBEHHOW MTO3UIIHH;

0 ycTaHaBJIMBaTh B3aWMOCBS3M MEXIy (aKTaMu | TEOPHEH, TPUYUHOW U

CIECTBUEM TIpU  aHaiIM3e MpPOOJEMHBIX CUTyallMii ©“  0O0OCHOBaHUU
NPUHUMAEMBIX PELIEHUN HA OCHOBE XMMUUYECKUX 3HaHUil; Pazmes 2.
0 Coaep:xanne y4e0HOro Kypca.

Tema 1. Hemerasisi (31 1)

Knaccuduxaiys HeOpraHM4eCcKUX BEIIECTB. IJIEMEHTHI METaJUIbl U1 HEMETAJUThl U UX
nojoxeHnue B [lepuoaunueckoi cucreme.

Bonopon. [lonydyenue, ¢pusndeckne 1 XMMUYECKHE CBOMCTBA (PEAKIIMU C METaNIaMHU
U HeMeTaJUlaMH, BOCCTAHOBJIEHHE OKCHUIAOB W cojei). [mapunbl. TormBHBIC
DJIEMEHTHI.

I'anmorensr. OOmas xapakTepUCTUKA MOATPYIIbl. DU3HMYECKHE CBONCTBA MPOCTHIX
BEIIIECTB. 3aKOHOMEPHOCTH HM3MEHEHMSI OKHCIUTEIbHOW aKTUBHOCTH TaJIOTEHOB B
COOTBETCTBHUH C MX IOJOKCHUEM B Mepuoandeckoit Tabnuie. [lopsmok BeITECHEHUS
rajJjjoreHoB M3 PacTBOpOB TrajoreHusioB. OcoOeHHocTH XuMuH (ropa. Xiop —
MOJIYydEHHE B TPOMBIIIJICHHOCTH U JIaOOpaTOpWH, peakiud C MeTaUlaMH M
HeMeTaulaMud. BzaumopaencTBHe XJopa C BOJOM W PacTBOpaMHu  IIEJIOYEH.
Kucnoponnusie coenuHeHus xiiopa. [MOOXJIOpHUTHI, XJIOpaT MW MEPXJIOPATHl KaK
TUNIMYHBIE okuciuTen. OcoOeHHOCTH XMMUK Opoma 1 noja. KauecTBeHHas! peakims
Ha Woxa. ['asloreHoBOAOpOABl — TMOJYYECHUE, KHUCIOTHBIE M BOCCTAHOBUTEIIHHBIC
cBoiicTBa. ComsiHas KUciaoTa U ee coiid. KauecTBeHHbIE peakiiuy Ha TrajoreHU I -UOHBI.

DneMeHThl TOATPYyHIbl  Kuciopoga. OOmas  XapakTEpUCTHKA  MOATPYIIIIHL.
dusndeckne CBOWCTBA MPOCTHIX BemecTB. O30H Kak auIOTPONMHAs MOAU(DHKAIINS
kuciopoja. Ilonmyuenne o3ona. O30H Kak OkUCHUTENb. [lo3uTHBHAsS M HeraTUBHAs
poJib 030HA B OKpy:karomiei cpeae. CpaBHEeHHE CBOMCTB 030HA M Kuciopoaa. Boaa u
MEPOKCHJ BOJIOPOJAa KAaK BOJAOPOJHBIE COCAWMHEHHUSA KHCIOpOoJa — CpPAaBHEHUE
cBouicTB. llepokcua BOmOpoJa Kak OKHMCIHWTEIb M BOCCTAHOBUTEINb. llepokcuibl
MetaiuioB. Cepa. Amnorponus cepbl. OU3NYECKHE U XMMHUYECKUE CBOWMCTBA CEPBI
(B3auMOJICCTBHE C METajlJlaMH, KHCIOPOJOM, BOJOPOJIOM, pacTBOpaMHU IIEOYEH,
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KAcIoTaMu-okucauTensiMu).  CepoBofopoa -  TMOMyYeHHE,  KHCIOTHBIE U
BOCCTaHOBUTENIbHBIE cBoMCcTBA. Cymbduasl. CEepHUCTHINA Ta3 KaK KUCIOTHBIA OKCHI.
OkucnuTenbHblE W BOCCTAHOBUTEIBHBIE CBOWMCTBA CEpHUCTOrO raza. l[lomydenue
CEpPHHCTOTO Ta3a B MPOMBIIUICHHOCTH W Jlabopartopun. CepHUCTas KHCIOTa W €€
comu. Cepubii anruapua. CepHas kucinotra. CBoHCTBa KOHUECHTPUPOBAHHOU U
pa30aBiIeHHON cepHOM KUCIOTHI. JIeHiCTBUE KOHLIEHTPUPOBAHHOM CEPHOI KUCIOTHI Ha
caxap, METaJulbl, HEMETaJIbl, Cyabhuabl. TepMHuUueckas yCTOHYHMBOCTH CYIb()aTOB.
KadecTBeHHass peakiius Ha CEpPHYIO KHCJIOTY W €€ coiu. ThocepHas KHCIIOTa H
TUOCYIb(DATHI.
A30T M €ro COeIWHEHHWs. DJIEMEHTHI MOATPYIIBI azora. OOImmas XapaKTepUCTUKa
noarpymmbl. @U3NYECKUe CBOMCTBA MPOCTHIX BemiecTB. CTPOCHHE MOJICKYJIbI a30Ta.
dusnyeckre U XMMHUYECKUE CBOMCTBA a3ota. [loydeHue a3ora B MPOMBIITUICHHOCTH
u Jlaboparopun. HuTpuapl. AMMUak — €ro nojydeHue, GU3NIeCKUe U XUMHUYECKHEC
cBoiicTBa. OCHOBHBIC CBOWCTBA BOJHBIX pacTBOpoB ammuaka. Cojau aMMOHWUS.
[ToBeneHnue conel aMMOHUS TIpH HarpeBaHWM. AMMHMAK KaK BOCCTAaHOBHTEIIb.
[Ipumenenue ammuaka. Okcuapl a3ota, UX nojydeHue u cpoiictBa. Oxcup azora(l).
Oxucnenne oxcuna azota(ll) xucmopomom. Jumepusanus oxcuga azora(lV).
A3zoTucTasi KHCIIOTa M €€ COJMu. HUTPUTHI Kak OKHUCIUTENIM M BOCCTAHOBUTEIH.
A3oTHas KUCI0Ta — (PU3NYECKHE U XUMUYECKHE CBOMCTBA, nonydeHue. OTHOIICHHE
a30THOM KHUCJIOTHI K MeTajulaM ¢ HeMeTalylaM. 3aBHCHUMOCTb IPOJYKTa
BOCCTAHOBJICHHUS a30THOM KHCJOTHI OT AKTHUBHOCTH MeTallyla W KOHIIEHTpalluu
KucHoThl. TepMuueckast ycTOHUMBOCTh HUTPATOB.
docdop u ero coenureHus. Aymtorponus ¢ochopa. XuMuueckue cBoictBa pocdopa
(peakuu ¢ KHUCJIOPOJIOM, TajOreHaMH, MeETajUlaMH, CJIOKHBIMH BEIleCTBAMMU-
okuciauTeasaMu, Imenodamu). Ilomydenue u npumenenue dochopa. DochopHbrit
aarunpua. OprodochopnHas u meragocopHas KUCIOTH U Ux conu. KadecTBeHHas
peakius Ha opTodocdathl. Paznoxenue oprodochopHoit kucioTsl. [Tupodochopras
kuciora u mupodocdarel. Dochumpl. Dochun. Xmopuasl (ocdopa. Oxcun
docdopa(lll), pocdopucras kucioTa u €€ Cou.

VYrnepon. Amnorponus yriepona. CpaBHEHHWE CTPOSHHUS M CBOWCTB Tpaduta u
anmMasa.

dymiepeH Kak HOBas MoJeKyisipHas ¢opma yriepona. ['padeH kak MOHOCIOU
rpadura. YriepomHple HAHOTPYOKH. YTOIIb. AKTHBHPOBAHHBIA yroib. AmcopOrms.
Xumuueckue cBoiicTBa yris. KapOuawl. ['maponums xapOuma xampiwst U KapOuga
amtoMuHus. KapOuapl mNepexogHbIX METAJUIOB KAaK CBEPXIPOUYHBIE MaTepHualbl.
Oxkcuabl yriepona. OOpa3oBaHUE YrapHOrO Ta3a MpPU HEMOJHOM CTrOpPaHUU YTJIA.
Yrone U yrapHslil ra3 KaKk BOCCTaHOBUTENW. Peakuus yrapHoro rasa ¢ pacruiaBaMu
menodei. CuHTe3 (OPMHUATOB M OKCAJaTOB. YTJIEKUCIBIA Ta3. YTOJbHAs KUCIOTA U
ee conu. lloBemeHue cpeaHUX U KHUCIBIX KapOOHATOB MpPH HarpeBaHUMU.
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Oprannueckue  coeguHeHuss — yraepoja.  Yrimesogoponasl.  Kucmopoa- u
a30TCOJEpKAIIAE OPTaHUYECKUE BEIECTBA.

Kpemnuii. CpolicTBa MpOCTOro BellecTBAa. Peaknuum € XJIOPOM, KHUCIOPOJIOM,
pactBopamu 1enodyed. OKcHI KpPEMHHsST B HpUPOJAe M TexHuke. KpemHueBble
KUCJIOTBI M uX conu. ['maponu3 cunukaroB. CWiIaH — BOJAOPOAHOE COEIUHEHHE
KpEMHHUS.

IIpakTnueckas padora Ne 1. Pemenue sKCHEpUMEHTANbHBIX 3aj1ad IO TEMeE
«l"anorens».

IIpakTuyeckas padora Ne 2. PenieHue SKCHEPUMEHTAIbHBIX 3adad IO TEME
«XaJbKOTEHBI.

IIpakTuueckas padora Ne 3. «IlonyueHne amMmmuaka U U3y4eHHUE €r0 CBOMCTBY.

IIpakTnueckas padora Ne 4. PemeHue SKCIEPUMEHTAJIbHBIX 3ajad IO TEME
«OJIEMEHTBI OATPYIIIBI a30Ta.

Tema 2. O0uue cBOMCTBa METAJLIIOB. (24)

OO6muit 0630p 21eMeHTOB — MeTauioB. CBOWCTBa TPOCTHIX BEIIECTB-METAJIJIOB.
Merannuyeckue Kpucrtaminyeckue pemietkd. CruiaBbl. XapakTepucThka HauOolee
U3BECTHBIX CIUIaBOB. [lolyyeHne u npuMeHeHne METAJIJIOB.

Tema 3. MeTta/iibl riiaBHbIX noarpynm. (114)

[lenouHbie MeTaIbl — 00111ast XapaKTePUCTUKA TOJTPYIIbI, XapaKTepHbIE peakiuu
HaTpus U Kanus. CBOKCTBA MIETOYHBIX MeTaJUIOB. [lonydyeHne menouHbIX METAIOB.
Copna u eqkuil HaTp — BaXKHEHIIINE COCAMHECHUS HATPUS.

bepunnuii, Mmarauii, meno09YHO3eMeNIbHBIC METAUIBI. Marauil u KaibIlud, UX 00IIas
XapaKTEepHUCTHUKA HAa OCHOBE MOJIOKEeHU B [leprnoanueckon cucteme snementoB [l. W.
MenneneeBa u ctpoeHus aToMoB. [lonmyueHnue, pu3ndeckne 1 XUMUYECKHE CBOWCTRA,
MPUMEHEHUE MarHus, KalblUd W WX COCNMHEHHHA. AMOOTEPHOCTh OKCHIA U
ruapokcuaa Oepwins. JKecTKocTh BOABI M cHoOcoObl ee ycTpanenus. Okpacka
IJIAMEHU COJISIMU LIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJIIOB.

Amtomunuii. PactipoctpaneHHOCTH B TIpupojie, GU3NUECKHe U XUMHUECKHE CBOWCTBA
(OTHOHIEHWE K KHCIOPONy, Talore€HaM, pacTBOpaM KHUCJIOT U  IIeJIoYeH,
amroMoTepMust ). AMMOTEPHOCTh OKCHA U THAPOKCH A amfoMuHKSA. COJIM aTFOMUHHMS.
[lonHoe pa3noxkeHwe BOAOW COJEH alOMUHUS CO CIA0bIMU JBYXOCHOBHBIMU
KHCJIOTaMH. AJIFOMUHATHI B TBEPAOM BHE U B pacTBope. [IpuMeHeHue antoMuHMS.
CoenvHEeHMs aTIOMUHUS B HU3IIUX CTENEHSIX OKUCICHUSI.

OnoBo u cBuHEeH. PU3NYECKHE U XUMHYECKHE CBOMCTBA (PEaKIMu C KHCIOPOIOM,
kuciotamu), npumeHenue. Conu onosa(ll) u ceunna(ll). CBUHLIOBBINA aKKYMYISITOP.
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IIpakTnyeckas padora Ne 5. Pemenue sKkCEepUMEHTaNbHBIX 3a1ad IO TEMeE
«MeTaJubl TJIaBHBIX MTOATPYIIID).
Tema 4. MeTta/uibl M000YHBIX moArpyni. (174)

Oco0eHHOCTH CTPOEHHUSI AaTOMOB IIEPEXOIHBIX METAJLIOB.

Xpom. dusnveckue CBOMCTBA, XMMHUYECKUE CBOMCTBA (OTHOLIEHUE K BOJASHOMY Mapy,
KHCIOpPOAYy,  XJOpYy,  pacTBopaM  KHCIOT).  VI3MeHeHHe  OKHUCIMTEIbHO-
BOCCTaHOBUTEJIBHBIX U KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U TMAPOKCUIOB XpOMa
C pOCTOM CTEeNeHH OKHcIeHUs. AMQPOTEpHbIE CBOMCTBA OKCHIA M THAPOKCHUIA
xpoma(Ill). Oxkwucnenue coneit xpoma(Ill) B xpomarbl. B3auMHble mnEepexobl
XpOMAaTOB U IUXPOMATOB. XPOMATBI U IUXPOMAThI KAK OKUCIUTEIIN.

Mapranenn — Qu3nuecKkue M XUMHUYECKHE CBOMCTBA (OTHOIIECHHE K KHUCIIOPOIY,
XJI0py, pactBopam kuciot). Oxcun mapranua(lV) kak OKMCIUTENb U KaTaau3aTop.
[Tepmanranat kanaust kak okuciutesb. Manranat(VI) kamaus u ero cBoiCTBa.

XKenezo. Haxoxnenue B mpupoje. 3HAUCHHUE >Kejle3a JJIsI OpraHu3Ma 4YeJoBeKa.
Puznueckue cBorcTBa *kene3a. CriaBbl )Kene3a ¢ yriiepoaoM. XUMMHUYECKUE CBOMCTBA
xene3a (B3aMMOJEHCTBHUE C KHCJIOPOJOM, XJIOPOM, CEpOHl, yriem, KUCIOTaMH,
pactBopamu  cojeif). CpaBHEHHME  KHCIOTHOOCHOBHBIX M OKHCJIHUTEIbHO-
BOCCTAHOBHTEIIBHBIX CBOMCTB runpokcua xenesa(ll) u ruapoxcuna xeneza(lll). Co-
mu xenesa(ll) u xxeneza(Ill). Metoasr nepeBoza coneit xxeneza(ll) B conu xeneza(Ill)
u oOparHo. OxwuciuTenbHble CcBoWcTBa coeauHeHui xkenesa(lll) B peakmusax c
BOCCTAHOBHUTEIIAMU  (MOAMAOM, Menplo). [luaHWIHBIE KOMIUIEKCHI  JKeJe3a.
KauectBennbie peakiiuu Ha noHbl xeneza(ll) u (111).

Mens. Haxoxnenue B mpupone. Duszndeckue W XUMHYECKHUE  CBOMCTBA
(B3aUMOJIEUCTBHUE C KUCIOPOJIOM, XJIOPOM, CEpOM, KUCIOoTaMu-okucauTesimu). Conu
meau(Il). Mennsiii kynopoc. Ammuakatel Meau(l) u menu(Il). Ilonydyenue okcuaa
menu(l) BoccranosnenueM ruapokcuaa meau(Il) rimoko3oii.

Cepebpo. duznveckne U XUMUYECKHUE CBONCTBA (B3aUMOJICHCTBUE C CEPO, XJIOPOM,
KHCIOTaMHU-oKucuTensiMu). Ocaxkienne okcuaa cepebpa mpu JeHCTBUN MISIOYH Ha
comu cepeOpa. AMMuakaThl cepeOpa kKak okuciutenu. KadecTBeHHas peakius Ha
HOHBI cepedpa.

3o10T0. PU3NYECKHE W XHUMHUYECKHE CBOWMCTBA (B3aMMOJACIHCTBUE C XJIOPOM,
«1apckoit Boakoi». CrnocoObl BbIIEIECHHS 3010Ta U3 30JJOTOHOCHOW MOPO/IbI.

[unk. ®dusznyeckue W XUMHYECKHE CBOMCTBA (B3aMMOJICMCTBHE C TaJOTCHAMH,
KHCJIOPOJIOM, CEpOH, pacTBOpaMH KHCIOT W miejouei). AM(POTEpHOCTh OKCHAa M
TUAPOKCHUAA IIUHKA.

Pryts. IIpencraBnenue o CBOMCTBAX PTYTH U €€ COCTUHEHUSX.

Ipakruyeckas padora Ne 6. «Ilonyuenne wmeanoro kymopoca. IlonyueHue
KEJIE3HOr0 Kyropocay.

11



IIpakTnyeckas padora Ne 7. Pemenue sKCIEpUMEHTAJIbHBIX 3a1ad IO TEMeE
«Mertamibl TOOOYHBIX HOATPYIID».
IIpakTuuyeckas padora Ne 8. «Ilomyyenue conmu Mopay.

Tema 5. Ctpoenne BemecTna. (84)

ATOMHO-MOJIEKYJISIPHOE Y4eHHue. Bemecrtna MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO  CTpoeHUsl. KayecTBEHHBII W  KOJWMYECTBEHHBIM COCTaB
BellecTBA. MoJIsIpHasT M OTHOCHUTENIbHAs MOJIEKYJSIpHAas MacChl BEILIECTBA.
MomnbHas 107151 1 MaccoBasi A0JIs SJIEMEHTA B BEIIECTBE.

Crpoenne aroma. Hykmuael. M3otonsl. JdedexkTt macchl. Tumbsl paanoakTUBHOTO
pacriana. TepmosimepHbiii cuHTe3. OTKpPbITHE HOBBIX XMMHYECKHX 3JIEMEHTOB.
SAnepnbie peakunn. TUNbI AAEPHBIX peaKkuuii: AejieHue U cuHTe3. CoBpeMeHHas
MOJENb CTpOeHUs aroMa. KopIyCcKylIsipHO-BOJHOBBIE CBOWMCTBAa 3JIEKTPOHA.
IlpeacraBinenue 0 kBaHTOBOI MexaHuke. CooTrHomenue ae bpoiiasa. IIpunnun
HeomnpenejgeHHocTu I'eiizendepra. IlonsiTue 0 BomHOBOW (pyHkumu. KBaHTOBBIE
yucia. AToMmHas opOutanb. PacmnpeneneHue 5JIEKTPOHOB MO SHEPTreTUYECKUM
YPOBHSIM B COOTBETCTBUU C MPUHLUIIOM HAUMEHBIIEH SHEPrUuu, NpaBWIOM XyHIa U
npuHimnom [laymu. OcoOEHHOCTH CTPOCHHUS SHEPreTUYCCKHX YpOBHEH atomoB d-
AJIEMEHTOB. OJEKTpOHHAas KoHpurypamus aroma. Krnaccupukanus XUMHYECKUX
3JIEMEHTOB (S-, P-, d, f-a7eMeHThI). DIeKTPOHHBIC KOHPUTYPAILIUH MTOJIOKUTEIBHBIX
U OTpULATEeNbHBIX HOHOB. OCHOBHOE H BO30YKIEHHBIE COCTOSHHMSI aTOMOB.
BaneHTHbIE 3JIEKTPOHBI.

[lepuonuueckuit 3akoH. @DOpPMyJIHpPOBKAa 3aKOHA B CBETE€ COBPEMEHHBIX
IIPEACTABJICHUNA O CTPOCHUM aToMa. MHPOBO33pEHUYECKOE U HAYYHOE 3HAUYECHUE
ITepuonnueckoro 3akona [{. 1. MenaeneeBa. Paaunyc aroma. 3akOHOMEPHOCTH B
U3MEHEHUHM CBOWCTB IPOCTBIX BEIECTB, BOAOPOAHBIX COCAUHEHWM, BBICHINX
OKCHJIOB ¥ TUAPOKCHJIOB B IIEPUOIAX U IPYyIIIAX.

DNEeKTPOOTPUIATEIBHOCTb.

Xumnueckasi CBfA3b. OJEKTPOHHAs MNpPHUPOJAa XUMHUYECKOW CBSI3U. Bunbl
xumuyeckon cBsizu. KoBajeHTHas CBSI3b M €€ XapaKTepUCTHKU (PHEPTUsl CBSA3H,
JUTMHA CBSI3U, BAJICHTHBIN yroji, KpaTHOCTb CBSI3U, MOJISIPHOCTH, MOJIIPU3YEMOCTD).
KoBanenTtHass HemomsipHass W moyisipHast CBA3b. OOMEHHBII M JOHOPHO-aK-
LENTOPHBINM MEeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOW MOISPHOU cBsizu. ['eomeTpust
MOJIEKYJIbL. J[unonvHolii Momenm cesa3u, OUNOIbHbIL MOMeHm Moaekyavl. VloHHas

CBsI3b. Omauuue medncoy UOHHOU U KOBANEHMHOU C8543bi0. MeTalmnyecKkasi CBA3b.
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Bonoponnasi cBsi3b M ee BIMSHUE HAa CBOMCTBAa BellecTBa. MeEXMOJEKYISIPHBIC
B3aUMOJICUCTBUSL. [lonamue o cynpamonekyiapHot XumMuu.

ArperatHbie coCcTOsSIHUS BenecTBa. ['a3pl. ['a30Bbie 3aKOHBI. Y paBHEHUE
Kunaitnepona— MeHnaeneeBa. 3akoH ABoraapo. 3akoH 00bEMHBIX OTHOIIECHUH.

OTtHocuTeNbHas MIIOTHOCTD ra3oB. CpeHsis MOJIsIpHAsl Macca CMECH.

CrtpoeHnue TBEpIbIX TeJl: KPUCTAUIMUECKUEe U aMmop(HbIe BeriecTBa. THIIbI
KPUCTAJUTMYECKUX PEIIECTOK: aTOMHAsI, MOJICKYJIIpHAs, MOHHAS, METAJTTUYECKAsl.

[lonsitue 06 snemeHTapHOW siyeiike. PacueT yucna MOHOB, coaepKalIuxcs B
aneMeHTapHoil dAuelike. HMonnHble paauycel. OmnpenesieHHe METATIUYECKOTO

paauyca. 3aBUCUMOCTb (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIIA

KpI/ICTaJIJII/I‘IGCKOﬁ PCUICTKH. HpI/I‘II/IHBI MHOFOO6p33HH BCIICCTB. COBpCMGHHBI@

MpeaACTaBJIICHUA O CTPOCHUUN TBCPAbIX, JKUIAKUX U F213006pa3HI)IX BCIICCTB.

Tema 6. TeopeTrnueckoe onucaHue XUMHUYECKUX peakuuid. (164)

Krnaccuduxanus XuMHYeCKUX pEaKIUil 0 pa3IuYHbIM [TPU3HAKAM CPaBHEHUSI.
['oMmorennsle W reTeporeHHnle peakuuu. Kiaccudukanus mo 3HaKy TEIJIOBOTO
apdekra. OOpatumbie U HeoOpaTUMble  peakiuu. KaramuTthueckue U
HEKaTaJUTHYeCKue peakuuu. Peakimum ¢ m3MeHeHHeM M 0e3 M3MEHEHUs CTENeHU
OKHUCJICHHSI DJIEMEHTOB B COCMHEHUSX.

DHepreTuka XUMHYECKHX peakiuil. TerutoBoi 3(¢eKT XMMHYECKON pPEaKIIUH.
DHIO0TEPMUUYECKHUE U SK30TEPMUUYECKHUE PEaKINK. TepMOXUMUYECKUE YPABHEHHUS.
Termora oOpa3oBaHusi BemiecTBa. 3akoH ['ecca W CIeACTBUS U3 HEro. DHEprus
cBsi3u. [lonamue o eéHympenHel 3Hepeuu W dHTaNbNUU. [loHATHE 00 PHTpPOTHH.
Bropoii 3akon TtepmoamHamuiku. ®Popmyna bonbimana. Dueprusi ['mGb6ca wu
KPUTEPHUH CAaMOTPON3BOJILHOCTH XUMHUUECKOU PEAKIIHH.

OOpatumbie peaknud. XUMHUYECKOoe paBHoBecwe. KoHCTaHTa paBHOBECHS.
[Tpuanun Jle Illarense. PaBHOBECHBIE COCTOSIHUA: YCTOMYMBOE, HEYCTOMYMBOE,
6e3paznumunoe. CMeNeHne XUMUYECKOTO PAaBHOBECHS MO ACHCTBUEM Pa3TMIHBIX
(GaKkTOpOB: KOHIIGHTpPAIMW PEAreHTOB WJIM TMPOIYKTOB PpEaKIMH, TaBICHUS,

TCMIICPATYPBhI. Ponb CMCHICHUS PaBHOBCCHA B TCXHOJIOTHYCCKUX IIPOHICCCax.

CkopoCTh XHMHYECKUX pEakiuii, €€ 3aBUCUMOCTh OT pPa3IU4HbIX (PaKTOPOB:
MPUPOABl PEArUPYIOIIMX BEIIECTB, KOHLUECHTPALMHA PEATHPYIOIIUX BEIIECTB,

TCMIICPATYpPbl, HAJIW4YMA KaTalu3aTopad, IUIOmAaAn IIOBCPXHOCTH PCAIrMpPYIOIIMX
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BEIIECTB. Peaknny TOMOT€HHbIE U TE€TEPOre€HHbIC. DIJIIEMEHTAPHbIC pPEAKIUU.
MexaHu3M peakiuu. AKTUBUPOBAHHBIM KOMILIEKC (MEPEXOAHOE COCTOSIHUE). 3aKOH
NEUCTBYIOIMX Macc. KoHCTaHTa CKOpOCTH peakuuu, ee pa3zMepHOCTb. CKOpPOCTh
peakiuu paauoakTUBHOro pacrnajna. [lepuon nomypacnana. [lpasuno Baut-I'odda.
[lonsiTue 00 »SHepruu akTHBAUM M OO0 SHEPreTHYecKOM Mpoduiie peakiuu.

VYpaBuenue Appenunyca. KataauzaTtopbl 1 KaTaius.

IIpakTuuyeckas padora Ne 9. «CKOpOCTh XMMUUYECKUX peaKIuid. XUMUYECKOE
paBHOBECHUE.

Tema 7. Xumnueckasi TexHosorus (7 4)
OCHOBHBIE TIPUHUHUIIBI XUMUYECKOW TEXHOJIOTMU. [IpOM3BOACTBO CEPHON KHUCIOTHI
KOHTaKTHbIM crocoboM. XumuszM mnpouecca. Celpbe s MPOU3BOACTBA CEPHOM
KUCJIOTBL. TeXHOJIOrnyeckas cxema Ipolecca, IpoLecchl U aniaparsl.
IIpousBoncTBO amMMuaka. XuMu3M mnpouecca. OnpeaeneHue ONTUMaJIbHbIX YCIOBHI
OpoBeACHUS peakuuu. [[puHIKI TUPKYISLUUUA U €r0 peanu3alusl B TEXHOJIOTHYECKOU
cXeme.
Merannyprusi. Uepnas wMertamnyprus. JlomeHHbIH mpouecc (ChIpbe, YCTPOMCTBO
JOMEHHOM Ie4d, XHMH3M Ipouecca). IIpon3BoACTBO cTanu B KHCIOPOAHOM
KOHBEpPTEPE U B DIIEKTPOIICYaXx.

Opranuyeckuii cuate3. CHHTE3bI HA OCHOBE CHHTE3-Ta3a. [I[pon3BoacTBO MeTaHoa.
DKoJorus U mpodjemMa oXpaHbl OKPYKaroIei cpe/pl. 3eneHast XuMusl.

Tema 8. XuMusi B moBceHEeBHOM KU3HU.

Xumuss numM. JKuapel, O€nKd, YIJIeBOAbI, BUTaMHHBI. I[lumieBbie 100aBKH, HX
Kiaccudukaiys. 3anpenieHHble U pa3pelleHHbIe MUIeBbIe 100aBKU. JIekapCTBEHHBIC
cpeacTtBa. Kocmerndeckue u map@proMepHbIe CpeICTBA.

beitoBas xumwus. IloHsiTHE O MNOBEPXHOCTHO-AaKTHMBHBIX BelIECTBaxX. Moromme u
gucTsanme cpeactBa. OtbOenuBaromue cpeacTBa. [IpaBmma Ge3omacHoW pabOTHI ¢
€IKUMH, TOPIOYUMH M TOKCUIHBIMH BEIECTBAMH, CPEACTBAMH OBITOBON XMMHUMU.
Tema 9. Xumus Ha cayxoe odmecrBa. (34)

Kpacku u nmurmMeHTsI.

[TpuHIIMTIBI OKpamMBaHus TKaHel. Xumus B ctpoutenberse. Llement, 6eton. CTekio
U KepamuKka. TpaaWIMOHHBIE MW COBPEMEHHBIC KEpPAMUYECKHE MaTepHUallbl.
CeepxmnpoBojsias kepamuka. berroBas xumusi. OtOenuBaronue cpeacTa. XuMus B
celabCckoM xo3giicTBe. MHcekTuuuapl U nectuuunbl. CpencrtBa 3alllUThl pacTeHUM.
PenesteHTsI.

Tema 10. Xumusi B COBpeMeHHOI HayKe.

(34)
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Ocobennocmu cogpemenno nayku. Ilpogheccus xumuxa.

Mertononoruss Hay4yHOro uccienoBaHuss. MeTonsl Hay4yHOrO II03HAHWUS B
xuMuHu. CyOBeKT M 00bEeKT Hay4yHoro mnosHanus. [loctanoBka mpo6semsl. COop
uHpopMalMM M HakomjieHue ¢akTtoB. l[umorea M ee H3KCHEepUMEHTAJIbHAS
npoBepka. TeopeTrnyeckoe OOBSICHEHHE MOJYUYEHHBIX pe3yibTaroB. MHaykuus u
NeNyKUUs. DKCIEPUMEHTAIbHAS TPOBEPKA MOJYYEHHBIX TEOPETUYECKUX BBIBOJOB C
LIEJIbIO PACIPOCTPAHEHUS UX Ha Oojiee LIMPOKUI KPYTr OOBEKTOB.

XHWMHUYECKUN aHAJU3, CUHTE3, MOJEIUPOBAHUE XUMUYECKUX MIPOLIECCOB U SBJICHUI
KAaK METOJ1a HAy4HOTrO Io3HaHus. HaHOCTpYKTYpHI.
Hctounnku xumuueckod uHPopmanuu. Ilomck xumuueckoid HMHPOpMaLUU IO

Ha3BaHMAM, WJIEHTU(DUKATOpaM, CTPYKTypHbIM (opmynam. Pabora c 0azamu

JTAaHHBIX.
Paznen 3. TemaTtudyeckoe NmiIaHUPOBaHME
B mom uucne
Homep Konuuecmeo
Tema npakmuyeckue | KOHmpoJibHbvle
membvl yacos
pabomul pabomuwl
1 HemeTtanbt 31 4 1
2 OO0mme cBOWiCTBa METAJIOB 2
3 Mertauibl riaBHBIX MOATPYIII 11
4 MeTtanibl TOOGOYHBIX TOATPYIIM 17 3 1
5 Ctpoenue BeliecTBa 8
6 Teoperndeckoe onurcanue 16 1 1
XUMHUYECKUX PEaKIUN
XuUMHYECKast TEXHOJIOT U 7
XWMHSA B IOBCESIHEBHOM KU3HU 4
XuMus Ha cIy)k0e oOmecTBa 3
10 | Xumus B COBpeMEHHOM HayKe 3
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HUTOI'O: 102 9 3
Kanenoapno-memamuueckoe naanupoganue ¢ 11 knacce, 102 uaca (3 vaca ¢
HeoeJllo)
Ne m\nn Tema ypoxka Hara
Ilo nnany ®axr.  IIpumeuanue

TEMA 1. HEMETAJUIBI (31 yac)

1 |Knaccudukanus npoctbix BemiecTB. Bogopoa.

2 |T'amoreHsl.

3 | Xop.
JIaGopartopuslii onsiT 1. [Tonydenue xmopa u
U3YYEHUE €r0 CBOMCTB.

4 |KucnopoaHble COEIUHEHHUS XII0PA.
JlaGopartopHslii onbIT 2. CBOMCTBA XJIOPCOAEPIKAIINX
otOenuBaTene.

5 | XmopoBogopos. ComisiHast KUCIIOTa.

6 |drop, OpoM, HOJ M UX COSTUHCHHS.
JlabGoparopHslii onbIT 3. CBOlMcTBA OpoMa, HOJa U UX
COJICH.

7 |IlpakTuueckas pabora Ne 1. Pemenue
AKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «['anoreHs».

8 | XambKOTreHBI.

9 O30 — amnotpomHas MOAU(PUKAIINS KUCIOPOA.

10 |Ilepokcua Bogopoaa v €ro MPOU3BOIHBIE.

11 |Cepa.

12 |CepoBomopo. Cyabpuisl.
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13

CepHHUCTBIN Ta3.

14 |CepHblil aHTUIPUI U CEpHAST KUCIIOTA.

JlaGopatopHbiii onbIT 4. M3yueHue CBOMCTB cepHOM
KHUCJIOTBI U €€ COJIEH.

15 |IIpakTuyeckas pabora Ne 2. Pewrenne
AKCIIEPUMEHTATBHBIX 3aJ1a4 10 TeMe «XaJIbKOTCHB.

16 |Pemenue 3amay W BBINOJHEHUE YHPAKHEHHM
1o TeMaM «[ aJtoreHb» B «XaJTbKOTCHBD».

17 |DnemeHTHI MOATPYMIIBI A30Ta.

18 |A3or.

19 |AMMuak v Cojid aMMOHHS.

JlabGoparopuslii onbIT 5. M3yueHue CBOWCTB BOJHOTO
pacTBopa aMMHaKa.
JlaGopartopHuslii onbIT 6. CBOKWCTBA COJICH aMMOHUS.

20 | TIpaktuueckas pabora Ne 3. «Ilonydyenne aMmmuaka u
U3Y4YEHHE €TO CBOMCTBY.

21 |Oxcunasl a3ora.

22 | A30THas KHCIIOTa U €€ COJIH.

23 | Docdop.

24 | ®ocdopubrit aHTHIPUA U POCPOPHBIE KUCTOTHI.

25 |[Ipaktuueckas pabora No 4. Pewienne
OKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe <« IJIeMEHTHI
MOTPYTIIHI 230Ta.

26 | Yrmepon.

27 |CoenuHEHHS yTriepoa.

JlaGopartopHsIii onbIT 7. KadyecTBeHHas peakius Ha
KapOOHAT-UOH.
28 | Kpemnwii.
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29

CoennHeHNs: KpEMHUSL.
JIaGopatopuslii onbIT 8. McnbiTanue pacTBopa
CUJIMKATa HATPHSI UHIUKATOPOM.

Jlabopartopusliif onbIT 9. O3HaKOMIIEHHE ¢ 00pa3aMU

MIPUPOJIHBIX CUIIMKATOB.

30

O6o006menne u moBTOpeHue Mo Teme «Hemeramiby.

31

KonTtponbHas padota Ne 1 o teme «Hemeransn».

TEMA 2. OBIIIUE CBOVICTBA METAJIJIOB (2

yaca)

32

CBolicTBa u MCTOABI ITOJTYUCHUS MCTAJIJTIOB.

33

CIiutaBbl.

TEMA 3. METAJUIBI T'JTABHBIX TIOAT'PYTIIT (11

JacoB)

34

OO61mast XxapakTepUCTHKA MIETIOYHBIX METAJIJIOB.
JlaGoparopusrit onbIT 10. OkparmBanue MiIaMeHu
COEIMHEHUSMH IETTOYHBIX METaJIIOB.

35

Harpuii n xanui.

JlaGopartopHusrit onbIT 11. O3HaKOMIIEHUE C
MHHEpaJIaMH U BaKHEUIIUMH COECITUHEHUSIMHU
LIEJI0YHBIX METAJIOB.

36

CoenvHeHs HATPUS U KaJHsl.
JlaGoparopusrii onbIT 12. CBoMcTBa COeTMHEHUI
IIEJI0YHBIX METAJIIOB.

37

OO6mast XxapakTEepUCTHKA JIEMEHTOB TJIABHOM
noarpymisl I rpynmet. JJabopaTophsiii onbIT 13.
Okpacka njaaMeHH COeTMHEHUSIMU
LIEJIOYHO3EMEIBHBIX METAJIOB.

38

Marnuii 1 ero COeIMHECHUS.
JlaGopaTopHsIiii onbIT 14. CBOWMCTBAa MarHus M €ro
COCJIMHCHUH.

39

Kanbiuii u ero coenmHeHus.
JlaGopaTopHsIii onbIT 15. CBOMCTBA COCTMHEHMI
KaJbIUs
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40

XKecTkoCTh BOABI U CLIOCOOBI €€ YCTPAaHECHUS.
JlaGopaTopHbIit onbIT 16. JKECTKOCTH BOJIBI.

41

AIOMUHUNA — XUMHYECKHI 3JIEMEHT U MTPOCTOE
BemiecTBo. JlabopatopHelit onbiT 17. CBoiicTBa
AJTIOMUHUSL.

42

CoenuHeHus aTlOMAHUA.

Jlaboparopusrii onbIT 18. CBOMCTBa COeTMHEHUN
AJTIOMUHUSL.

43

Pemenue 3aJ1a4 " BBIIIOJTHCHUC ynpa}KHCHI/Iﬁ I10 TCMC
«MeTanbl TI1aBHBIX MOATPVYIIID».

44

[Ipaktuueckas  pabora  Ne 5. Pemenue
DKCIIEPUMEHTANBHBIX 3alad 1o Teme «MeTamisl
TJIABHBIX TIOJITPYIIIY.

TEMA 4. METAJIJIbI IIOBOYHBIX ITOJAT'PVYIIIT
(17 gacoB)

45

O6n1a;1 XapaKTCPUCTUKA IMTCPCXOJHBIX MCTAJIIIOB.

46

Xpowm.

47

COGI[I/IHGHI/I}I Xpoma. 3aBHCUMOCTh KHUCIIOTHO-
OCHOBHBIX U OKHCJIIMTCIIBHO-BOCCTAHOBHUTCIIBHBIX
CBOMCTB OT CTCIICHU OKHMCIICHHUS MeTajja.

Jlabopatopusrii oneiT 20. CBOICTBA COETMHEHUIMA
Xpoma.

48

Mapranern.
Jlabopatopusrii oneiT 21. CBOMCTBA MapraHiia u ero
COCIMHEHU.

49

Kene30 kak XUMHUYECKUN DJIEMEHT.

JlabopatopHsiii onbiT 22. M3ydeHne MuHepasnos
Keesa.

50

Kene3o — npocroe BemecTso.
Jlabopatopusrii oneiT 23. CBOICTBA *Kenesa.

51

CoenunHeHns xKeiesa.

52

Mens.
Jlaboparopusiii onbiT 24. CBOMCTBa MeH, €€
CILJIABOB M COCJIMHEHUM.
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53

[Ipaktuueckas padora Ne 6. «Ilomyuenue MeTHOTO
Kynopoca. ITomyuenue xene3Horo Kyrnopoca.

54 |Cepebpo.
55 |3omoTo.
56 |lluHK.

Jlaboparopusiii onbIT 25. CBONCTBA IUHKA U €0
COCIMHEHUMH.

57

Pewrenvie 3a1a4y 1 BBINIOJIHEHUE YIPAKHEHUH 110
Tteme «MeTtasuibl TOOOYHBIX TOJATPYIII».

58

[Ipaktnueckas  pabora  Ne 7. Pemenue
DKCIIEPUMEHTANBHBIX 3alad 1o Teme «MeTaisl
NOOOYHBIX TIOATPYIIID».

59

[Ipaktuueckas padora Ne 8. «Ilomyuenue conu
Mopa».

60

O6o06maroree MOBTOpEHUE TI0 TeMe «MeTasuibiy.

61

KonrtponbHas padota Ne 2 1o Teme «MeTaiby.

TEMA 5. CTPOEHUE BEIIIECTBA (8 uacos)

62

SAnpo aroma. SAnepHbie peakuum.

63-64 DnexTpoHHBIE KOH(MUTYpPALIMA ATOMOB.
65 |KoBaneHnTHasi CBA3b U CTPOEHUE MOJIEKYII.
66 |Honnas cBsa3b. CTpoeHHE HOHHBIX KPUCTAJLIOB.
67 |Meramnmuyeckas cBsa3b. Kpucrammueckue pemieTku
METaJIOB.
68 |MexmoneKyaspHbIe B3aUMOICHCTBUS.
69 |O6o06maromnee moBTOpeHME MO TeMe «CTpoeHHUE

BCIICCTBA».

TEMA 6. TEOPETUUYECKOE OITMCAHHUE
XUMHNYECKHNX
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PEAKITUH (16 yacoB)

70 | TemnoBsie 3 PEKThl XUMUUYECKUX PEAKLIUM.

71 3akon ['ecca.

72 | Outponus. Bropoii 3aKk0H TepMOAMHAMUKH.

73 | Oueprus ['m60ca u kpuTEepUK CaMONPOU3BOIHHOCTH
XUMUYECKUX PEaKIUH.

74  |PemeHue 3a7a4 Mo TeMe «XUMHUYECKasI
TEPMOJMHAMUKA.

75 |CkropoCTh XUMHUECKOH peakiny. 3aKOH
JIEUCTBYIOIIMX MACC.

76 |3aBUCHMOCTbH CKOPOCTHU PEAKLUU OT TEMIEPATYPHI.

77 Karanuz. KatanuzaTopsl.

78 | Xumuueckoe paBHOBecue. KoHcTanTa paBHOBECHS.
[Tpunumn Jle [arense.

79-80 |I[Ipaktuyeckas pabora Ne 9. «CKOpOCTh XUMHUYECKHX

peakiui. XMMUYECKOE PABHOBECHUE.

81 |HonHoe mpousBeaeHUE BOALI. BomopoaHbIi
MOKa3aTelb.

82 | Xumudeckoe paBHOBECHE B pacTBOpaX.

83 | XuMHYEeCKHE HCTOYHHUKHU TOKA. DIICKTPOJIU3.

84 |O06o06maroniee MOBTOPEHUE IO TEME
«TeopeTnueckne OCHOBBI XUMHUM.

85 |KontpomnbHas padota Ne 3 mo teme «TeopeTudeckue

OCHOBBI XUMHHN».

TEMA 7. XUMNYECKAS TEXHOJIOI' A
(74uacoB)
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86

HaquBIC IMPHUHOUIIBI OPraHn3aliliuid XUMHUYCCKOTO
IMPONU3BOACTBA.

87 |IIpou3BOACTBO CEPHON KUCIIOTHI.

88 |[IpousBosicTBO aMMUaKa.

89 |[Ipou3BoOJCTBO UyTyHA.

90 |TIpom3BOACTBO CTAJIH.

91 |IIpombIILJIEHHBIH OPraHUYECKUN CUHTES.

92 | Xumudeckoe 3arps3HEHHUE OKPYKAIOIIECH CPeIbl.
«3eneHas XuMHsl.
TEMA 8. XM B IOBCEJJTHEBHOM XXU3HU

(4 gaca)

93 | XuMUS IUILH.

94 |JlekapcTBEHHBIE CPE/ICTBA.

95 |Kocmerndeckue u map@roMepHbIe CpeCTBA.
beiToBas xumus.

96 |JTaGopatopHbIii OMBIT 27. 3HAKOMCTBO ¢ MOKOLIMMH
CpelICTBAMH.

TEMA 9. XUMUS HA CJIYXBE OBIIECTBA (3
yaca)

97 | XuMus B CTPOUTEIHCTBE.
Jlabopatopusrii oneiT 28. Kiewn.

98 | Xumus B CEIBCKOM XO3SIICTRBE.
JlaGopartopHslii onbIT 29. 3HAKOMCTBO C
MUHEPATbHBIMU YIOOPCHHUSIMU U U3YICHHUE HX
CBOMCTB.

99 |Heopraamdeckue MaTepHabl.

TEMA 10. XMMUI B COBPEMEHHO HAYKE
(3 yaca)
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100

Metonpoaorus HAay4YHOI'0 UCCIICAOBAaHUA.

101

Hcrounuku xummdeckon nHGpopMarmm.

102

O6o6maroniee moBTopeHue 3a kype 11 knacca.

HUtoro

102 4
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