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HOACHUTEJIbBHASA 3AIIMCKA
Paboyas mporpamma cocTaBlieHa Ha OCHOBE IPUMEPHOI U aBTOPCKOM MPOTpaMMBbl

M. H. AdanacpeBoii ans yaeonukos I'. E. Pymsurtuca, @. I'. ®enpamana. 10-11 kmaccsr M.
[IpocBemienue», 2018 r.

YueOHbIii mpeaMet uzydaercs B 11 kinacce, paccuntan Ha 34 vaca (14 B Henenro). ba3zoBbiM
Y4eOHBIM ITOCOOHEM ISl H3y4eHUs IpeaMeTa siBisieTcs: yaeOnuk 11 kmacca amst
obmeoopazoBaTenbHbIX yupexaenui Pymsurtuc I'. E., ®enpaman @. I'. «Xumus. 11 kmace.» -
M.: [Ipoceemenue, 2018r;

Pabouas mporpamma oOecrieunBaeT JOCTHKCHHUE TNTAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTPAMMBI OCHOBHOT'O O0IIIET0 00Opa30BaHMUsL.

Temarnueckoe MIaHUPOBAHUE COCTABIIEHO B COOTBETCTBUU C 0a30BbIM yueOHHKOM 11 Kiacca.
ABTOpCKas mporpaMmma yrjioTHeHa Ha | Jac.

JlaHHBIE M3MEHEHHS aBTOPCKOW MTPOTpaMMBbl OBUTH OCYIIIECTBIICHBI B COOTBETCTBUH C YIECOHBIM
TIJIAHOM IIIKOJIBI, B KOTOPOM Ha m3yueHnu xumuu B 11 kmacce Beinensiercs: 1 yac B Henenmro (34 4.

B y4. TOJ).

Kypc «Xumus» nmeeT KOMIUIEKCHBIN XapakTep, BKIOYAeT OCHOBBI O0IIeH, HEOPraHUYECKOM
xuMun. [ TaBHOM ujeel SBIseTCS co3IaHne 0a30BOTO KOMILIEKCA OMMOPHBIX 3HAHUMN 110 XUMHH,
BBIPAKEHHBIX B (POpME, COOTBETCTBYIONIEH BO3PACTY YJAIIIHXCSI.

Benymast poJib B paCKpbeITHH COJIEpKaHUsI Kypca Xumuu 11 kimacca npuHaIJICKHUT SIEKTPOHHOM
TEOPUHU, IEPUOIUYECKOMY 3aKOHY U CUCTEME XMMHUUECKHX 2JIEMEHTOB Kak Haubosee o0mum
Hay4YyHBIM OCHOBaM XHUMHUH. B naHHOM Kypce cucTteMaTHU3UpYIOTCs, 00001aI0TCs M YTITyOIsI0TCS
3HAHUS O paHee U3YYCHHBIX TEOPHIX U 3aKOHAX XMMHUECKON HAyKH, XMMHUYECKUX MPOIleccax U
npousBojicTBax. ComepxaHue 3TUX pa3esioB XUMUU PACKPBIBAETCS BO B3aUMOCBSI3U
OpraHMYECKUX U HEOPraHMYECKUX BEIIECTB.

JlanHast mporpamMma npeaycMaTpuBaeT GOpMUPOBAaHUE y yUaIIUXcsi oO1iey4eOHbIX YMEHUN U
HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B JESITEILHOCTU U KIFOYEBBIX KOMIIETEHIIUH.

JlaHHBIN KypC HAaMpaBJIEH Ha:
e OCBOCGHHE 3HAHHI O XUMUYECKOU COCTABIAIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUDA;

e OBJIaACHHUC YMCHUAMU MMPUMCHATDH IOJTYYCHHBIC 3HAHUSA 1L 00BsACHEHUS pa3HOO6paSHBIX
SIBJICHUM OKpYKaromero Mupa,

¢ PAa3BUTHC ITO3HABATCIIbHBIX NHTECPCCOB N NHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEMN B mpouecce
CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH XHMHUYECKUX 3HAaHUM C HCIIOJIb30BaHUEM Ppa3JINIHbIX
HCTOYHUKOB I/IH(I)OpMaI_II/II/I;

e BOCHHTaHUE YOSKJICHHOCTH B MMO3UTUBHOW POJIM XMMHUU B )KU3HU COBPEMEHHOTO
00I11eCTBA;

e IPHMEHEHUE MOJYYCHHBIX 3HAHUH U YMEHUH 7151 0€30TIACHOTO UCIIOJIh30BaHNUS BEIIECTB
Y MaTepHaJIoB B OBITY M HA MIPOU3BOJICTBE, IS IPESIYPEIKICHUS ABJICHUN, HAHOCSIIINX
BpE/I 3/I0POBBIO YEIOBEKA U OKPYKAIOILIEH cpeje.

Ileparoruueckas I_ICJ'ICCOO6pa3HOCTB HCIIOJIb30BaHUA aBTOpCKOﬁ mporpaMmsIl 1oJ pykKoOBOJACTBOM
M.H.A(baHaCLCBOﬁ 3aKJIIOYACTCA B TOM, YTO B paMKaX U3YUCHUA XUMUU €CTh BOSMOXKXHOCTb
CO31aThb YCJIOBUA IJIA (I)OpMI/IpOBaHI/ISI KJIIOYEBBIX KOMIETCHIIUH. HporpaMMa obecrieunBacT



COBPEMEHHOE KaueCTBO 00pa30oBaHMs 110 XUMHUHU HA OCHOBE YCBOCHHS 0053aTEIbBHOI0 MHHUMYMa
coJiepkaHus 00pa30BaTEeNLHON MPOTPaMMBI CPEIHETO (ITOJIHOTO) 00IIero 0Opa3oBaHusL.

IlnanupyeMble pe3vabTAThLI H3VUEHHS YI€0HOro mpeaMera « XUMus:

B pe3ynbpraTe uzyueHus yueOHOro npeamMera « XuMus» Ha ypoOBHE OCHOBHOTO O0ILIEro
oOpa3oBaHus:

BbInycKHMK Hay4YUTCS:

pacKphIBaTh Ha MPUMEPaAX POJib XUMUHU B (POPMUPOBAHIH COBPEMEHHOM HAyYHOM
KapTHUHBI MUpPa U B IPAKTUYECKOH IEATEIILHOCTH YEJIOBEKa;

JEMOHCTPUPOBATH HA ITPUMEPaX B3aUMOCBS3b MEXIY XUMHUEN U APYTUMHU
€CTECTBEHHBIMH HayKaMU;

pacKpbIBaTh Ha IMpUMeEpax MOJIOKEHUS TEOPUU XUMUUeckoro crpoenust A.M. byrneposa;

noHumMarsb pusndeckuii cMpic [lepuoanueckoro 3akona /.M. MenneneeBa u Ha ero
OCHOBE 00BACHSITH 3aBUCHMOCTEL CBOMCTB XUMHUYECKHUX DJIIEMEHTOB U O6p330BaHHI)IX MU
BELIECTB OT HJIEKTPOHHOTO CTPOEHHSI aTOMOB;

00BACHATH MPUYMHBI MHOTO0Opa3usl BEIIECTB HA OCHOBE OOILMX MpeACTaBIeHUI 00 X
COCTaBE U CTPOCHNUH;

MPUMEHSTH NPaBUIIa CUCTEMATHUECKON MEXTyHapOIHOM HOMEHKIIATYphl KaK CpeICTBa
pa3nuyeHus U UACHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

COCTaBIISATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYIIBI OpraHMYECKUX BEIIECTB KaK
HOCHUTeNeH HHPOPMAIK O CTPOCHHUH BEUIECTBA, €0 CBONCTBAX U MPUHAJICHKHOCTH K
OTIpEeJIeIEHHOMY KJIacCy COEUMHEHHUI;

XapaKTepUu30BaThb OPraHUYCCKHUE BEIICCTBA 110 COCTaBy, CTPOCHUIO U CBOI\/'ICTBaM,
YCTaHaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3H MEXAY JaHHBIMHU XapaKTCPHUCTUKaAMU
BCIICCTBA,

MIPUBOJIUTH PUMEPhl XUMHUYCCKUX PEAKIUH, pACKPBHIBAIOIIMX XapaKTePHbIC CBOMCTBA
TUIUYHBIX MTPEJICTABUTENICH KIIACCOB OPraHUYECKHUX BEIIECTB C IS0 X
uaeHTU(UKAITUN U 00BICHEHHS 001aCTH MPUMECHECHHUS;

IIPOrHo3rUpPOBaTb BO3MOKHOCTDL IIPOTCKAHUA XUMUUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHHI O
THUNAX XUMHUUYECKOM CBSI3U B MOJICKYJIaX PCarcHTOB U UX peaKHHOHHOﬁ CHOCO6HOCTI/I;

HCII0JIb30BAaThb 3HAHUA O COCTABC, CTPOCHUHU U XUMHUYCCKHUX CBOMCTBaxX BEIIECTB JJIs
0€3011aCHOTO IIPpUMCHCHHA B HpaKTquCKOﬁ ACATCIBbHOCTH,

MPUBOAUTH MPUMEPHI IPAKTUYECKOTO HCITIOIb30BAHMSI TPOIYKTOB NepepaboTKi HeTH U
MIPUPOHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH (TTOIMATHIICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

MMPOBOAUTD OIBITHI IO PACTIO3HABAHUIO OPTraHUYCCKUX BCHICCTB: IIUICPHUHA, y’KCYCHOﬁ
KHCJIOTBI, HCTIPCACIIbHBIX JKXUPOB, I''TFOKO3bI, KpaxMmaJia, OCJIKOB — B COCTaBe IMUIICBBIX
MMPOAYKTOB U KOCMCTUUCCKUX CPCACTB,

BJIQJIETh NPaBMWIIaMH U IpUeMaMH 0e301acHOi paboThl C XUMHUYECKHMMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;



YCTaHAaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIUHU U CMELIEHUS] XUMUYECKOTO
PaBHOBECHS OT PA3JINYHBIX (PAKTOPOB C LEIHIO ONPECIICHUS ONTHMAIBHBIX YCIIOBHMA
MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB;

IIPUBOJUTH IIPUMEPBI TUAPOJIA3A COJIEH B IOBCEJHEBHOM )KU3HU YEJIOBEKA;

MIPHUBOJUTH IMMPUMCEPBI OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peakunﬁ B IIprUpoac,
MPOU3BOJACTBCHHBIX ITPOLCCCAX U JKUBHCACATCIbHOCTU OPraHu3MOB;

MPUBOANTH PUMEPBI XUMUYECKUX PEAKIIHA, PACKPBHIBAIOLINX O0IINE XUMHUECKUE
CBOMCTBA MPOCTHIX BEUIECTB — METAJUIOB U HEMETAIIIOB;

MIPOBOJIUTH PACUEThI HA HAXOXKICHNE MOJIEKYISIPHON (OPMYITBI YTIEBOI0POA TIO
MPOJAYKTaM CTOPAHUS U TI0 €r0 OTHOCUTEIBHOU MIJIOTHOCTH U MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOISIIUX B €70 COCTAB;

BIIQJIETh TIpaBUIIaMU O€30TIaCHOTO OOpaIIeHHS C €IKUMHU, TOPIOYUMHU U TOKCUIHBIMH
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOW XHUMUMU;

OCYILIECTBIISATh NOUCK XUMUYECKON MH(OPMaLIK 110 Ha3BaHUSAM, HAECHTU(DUKATOpaM,
CTPYKTYpPHBIM (pOpMYyJiaM BEIIECTB;

KPUTHYECKH OLEHUBATh U UHTEPIPETUPOBATH XUMUYECKYIO HHPOPMAIHIO,
COJIEpKAIIYIOCs B COOOIIEHUAX CPEICTB MaccOoBOM HH(popMalyu, pecypcax HTepHeTa,
Hay4HO-TIONYJISIPHBIX CTAaThAX C TOUYKHU 3PEHUS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISIX BBISIBJICHUS OIIMOOYHBIX CYX/I€HUN U (OpMUPOBaHUS COOCTBEHHOM MO3UIINY;

MPEJICTaBIATh MMYTH PEIICHUs TI00ATBHBIX TPOOJIEM, CTOSIINX Mepe]] YeTOBEYECTBOM:
9KOJIOTMUECKUX, SHEPIeTUUECKHX, ChIPHEBBIX, U POJIb XUMUU B PELICHUH STUX MPOOIIEM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThHCH:

uutrocmpupoeams Ha npumepax CnmarhoejlenHue u 360J1I04yuro OpZGHu'-t€CKOZZ Xumuu Kak
HAYKU HA pA3IUYHbIX UCMOPUHECKUX dmanax ee pa3eumust,

UCNONIL306AMb MemOoObl HAY4YHO20 NO3HAHUA npu 6blNOJIHEHUU NPOEKNIO6 U y’{€6H0'
UCcne008amenbCKux 3a0ay no U3y4eHuIo CGOL?CWIG, cnocobog nojydyenHus u
PACNO3HABAHRUA OPcAHUYECKUX 6eUecme,

00bACHAMb NPUPOOY U CROCOOBL 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBALEHMHOU
(NOJAPHOU, HENOAAPHOIL), UOHHOU, MEMALIUYECKOU, B0OOPOOHOU — C Yelbio ONpeoeleHUs.
XUMUYECKOU AKMUBHOCTU 8eULeCNE;

ycmanaesiueams ceHenmudeCcKyio C643b Meofcdy Kiaccamu opeaHu4decKux eeujecme ons
obocHosanus I’lpqu/ﬂ/ll’ll/lClﬂbHOZZ BO3MOIHCHOCMU NOJIYYEHUA OPSAHUYECKUX coeOuHeHull
3a0aHH020 COCMABA U CmpoOeHUs,

VCMAaHABIUBAMb 83AUMOCEAZU MeXCOy hakmamu u meopuetl, NPUYUHOL U C1eOCMEUEM
npu aHanuze nPooIeMHbIX CUMyayull U 000CHOBAHUY NPUHUMAEMBIX PeuleHUll Ha OCHO8e
XUMUYECKUX 3HAHUL.

Y4yeHuk Ha 0230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYYUTHCH:



UCNONIb306AMb MEMOoObl HAY4YHO20 NO3HAHUA npU 6bINOJHEHUU NPOEKMOE I/lyli€6H0'
uccne008amebCKux 3a0a4 no U3y4eruro CGOIZCW!G, cnocobos NOJIYYeHUsl U pacno3Haeanusl
eewecmes,

00BACHAMb NPUPOOY U CROCOOBL 0OPAZ0BAHUSA XUMUYECKOU C8A3U. KOBAEHMHOU (NOJAPHOU,
HENOoNAPHOI), UOHHOU, MEMANTUYECKOL, B000OPOOHOU — C Yelblo ONPedesleHUs XUMUYECKOU
AKMUBHOCTU 8EeUjeCM8;

ycmanaesiueanib ceHeNMuUYeCcKyio C6513b Memdy Kiraccamu opeaHudyecKux u HeopeaHuveCcKux
eeuecme 07151 000CHOBAHUSL B3AUMOCEA3U.

VCMAaHABIUBAMb B3AUMOCEIA3U MeAHCOY pakmamu u meopueil, NPULUHOU U Cle0Cmeuem npu
ananuze npooIeMHbIX CUmyayuli U 000CHOBAHUU NPUHUMAEMBIX PeULeHULl HA OCHOBE XUMUYECKUX
3HAHUL.

IIpenmeTrHble pe3yabTaThl (0a30BbIM YPOBEHB):

1. cpopMHpPOBAHHOCTH MPEICTABICHUN O MECTE XUMHH B COBPEMEHHOW HayYHOU KapTUHE
MHpa; TOHUMAHUE POJIU XUMHH B (GOPMHUPOBAHUH KPYro30pa U GYHKIIMOHATBHOMN
rPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS MPAKTUYECKHUX 3a/a4;

2. BIIaJICHUE OCHOBOIIOJIATAIOIIMMH XUMHUYCCKHUMH TIOHATHSIMU, TCOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U
CHMBOJIHKOM;

3. BIaJiecHUE OCHOBHBIMU METO/IaMHU HayYHOTO MO3HAHUS, HCIIOJIB3yEMBbIMHA B XUMUU:
HaOII0ZICHUE, OMMMCAHKE, U3MEPEHHUE, SKCTIEPUMEHT; YMEHHUE 00padaThIBaTh, OOBICHIThH
pe3yIbTaThI MPOBEACHHBIX OMBITOB U JIETaTh BBIBO/BI; TOTOBHOCTh M CIOCOOHOCTh
METO/IbI TIO3HAHUS MPH PEIICHUH MPAKTUICCKHUX 32134,

4. chopMHUPOBAHHOCTH YMEHHS 1aBaTh KOJIMYECTBEHHBIE OIICHKU U MMPOBOIUTH PACUETHI 110
XUMHYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

5. BIaJcHUE MPaBUIAMH TEXHUKU O€30TIaCHOCTH MPH UCIOJIB30BAHUN XUMHUYECKUX
BCIICCTB;

6. cpopMUPOBAHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH OPraHUUECKHE BELIECTBA U PEAKIIMH 110
Pa3HbIM MPU3HAKAM;

7. C(bOpMI/IpOBaHHOCTB YMCHHS ONUCHIBATH U PA3JINYaTh U3YYCHHBIC KJIACChI OPraHUYCCKUX
BCIICCTB,

8. C(l)OpMI/IpOBaHHOCTB YMCHHUS ACIATh BbIBOAbI, YMO3AKIIFOUCHUSA U3 Ha6J'II-O,I[eHI/II71,
XHUMHNYCCKHX SaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH CBOMCTBA HCU3YYCHHBIX BCUICCTB I10
AHAJIOTUHN C U3YUCHHBIMU,

9. chopMUPOBAHHOCTh YMEHUS CTPYKTYPUPOBATh U3YUEHHBIN MaTepHal U XUMUYECKYIO
uH(pOpMaIINIO, TOIY4aeMYI0 U3 pa3HbIX HCTOYHUKOB;

10. copmHpoBaHHOCTH COOCTBEHHON MO3UIIMH 110 OTHOIIEHUIO K XUMUYECKOI
uH(OpMaINH, MOTy4yaeMON U3 pa3HbIX HCTOUYHHKOB;

11. C(I)OpMI/IpOBaHHOCTB YMCHHA aHAJIU3UPOBATH U OUCHUBATH IMMOCJICACTBUA
HpOH3BO,Z[CTBCHHOﬁ 1 OBITOBOI ACATCIIBHOCTH, CBSI3aHHOM C nepepa60TK01”4
OpraHU4YCCKUX BCIICCTB,

12. OBJIAICHUC OCHOBAMU HAYYHOI'O MBIIIJICHH, TEXHOJIOTHEHN HCCIeI0BaTEIbCKON U
HpOCKTHOI‘;I ACATCIBHOCTHU



13. chopMHupPOBAHHOCTH YMEHUS TPOBOAUTH SKCIIEPUMEHTHI PA3HOU TUIAKTHIECKOU
HANpPaBJIEHHOCTH;

14. chopMHpPOBaHHOCTH YMEHHSI OKA3bIBATh MEPBYIO MOMOIIb IIPH OTPABJICHUSX, 0XKOTaX U
JPYruX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM.

MeTal’[pe}]MeTl—[l)Ie pe3yJbTaThbl:

1. cdopMHpPOBaHHOCTH YMEHHSI CTAaBUThH LIEJIM U HOBBIE 33/1a41 B ydeOe U M03HABATEIbHON
JEATENBHOCTH;

2. OBJIAJICHHE NTPHUEMAMH CaAMOCTOSTEIIFHOTO TUTAHUPOBAHUS ITYTEH JOCTHUKEHHUS TIEIIH,
yMeHus BBIOUpaTh 3(HEKTUBHBIE CTIOCOOBI peIeHUsT y4eOHBIX U TTO3HABATEIIbHBIX 3a7a4;

3. cpopMUPOBAHHOCTH YMECHHSI COOTHOCUTH CBOU JICUCTBHS C TUTAHUPYEMBIMH
pe3ynbTaTamus;

4. chopMUPOBAHHOCTH YMEHHUSI OCYIIECTBIISITH KOHTPOJIb B MIPOIIECCE TOCTHKEHUS
pe3yiibTata, KOppEKTUPOBATh CBOU JIEUCTBUS;

5. C(l)OpMI/IpOBaHHOCTI) YMCHHA OLCHUBATH IMPABUJIBHOCTH BBIITOJIHCHUA y‘Ie6HI)IX 3a1a4d u
COOTBETCTBYIOIIHUE BO3SMOKHOCTHU UX PCUICHUSA,

6. chopMHUPOBAHHOCTh YMEHUS aHATH3UPOBATh, KIIACCUPHUITNPOBATH, 00001IaTh, BEIONPATH
OCHOBAHUS ¥ KPUTEPUU JIJIsl YCTAHOBJIEHUS IPUYNHHO-CJIEICTBEHHBIX CBS3EH;

7. cpopMUPOBAHHOCTH YMEHHMSI MPUOOPETATh U IPUMEHSATH HOBbIE 3HAHUS;

8. cpopMUPOBAHHOCTH YMEHHS CO3/1aBaTh MPOCTEHILINE MOJIENIH, UCIIOIB30BaTh CXEMBI,
TaOJIUIBI, CHMBOJIBI IJIS1 pELICHHs] YUeOHBIX U MO3HABATEIbHBIX 3a/1a4;

9. OBJIaICHUC HAa BBICOKOM YPOBHE CMBICJIOBBIM UYTCHUEM HAYYHBIX TCKCTOB.

10. copmMupoBaHHOCTH YMEHHS Y3PHEKTUBHO OPraHU30BaTh YUeOHOE COTPYHUYECTBO U
COBMECTHYIO JICATEIIbHOCTh, pa0OTaTh WHAUBUIYAIBHO C YY4ETOM OOIIUX UHTEPECOB;

11. C(bOpMI/IpOBaHHOCTI) YME€HHA OCO3HAHHO HCII0JIB30BAaTh PECUCBBLIC CPEACTBA B
COOTBECTCTBUHU C 3aladaMH KOMMYHHKAIIUHU;

12. BBICOKHIT YPOBEHb KOMIIETEHTHOCTH B 00JacTu ucnosib3oBanus UKT;
13. copMHPOBAHHOCTH FKOJIOTUYECKOTO MBIIICHHUS;

14, C(bOpMI/IpOBaHHOCTB YMCHHUS IIPUMCHSTDH B HOSHaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ n
COLIMAJIbHOM IMPAKTHUKE 3HAHWS, IIOJTYYCHHBIC IIPU U3YUCHUHU ITPEAMCTA.

byayr cpopmupoBansl
JIN4YHOCTHBIE Pe3yJIbTATHI:

1. chopmHpPOBAaHHOCTH MOJOKUTEIBHOTO OTHOIIEHUS K XUMHH, YTO O0YCIaBINBACT
MOTHBAIUIO K y4eOHOM AeaTeIbHOCTH B BEIOpaHHOM cdepe;

2. C(I)OpMI/IpOBaHHOCTB YMCEHHA pCIIaTh HpO6J’I€M]':>I IIOUCKOBOT'O XU TBOPYCCKOT'O XapaKTepa,

3. C(I)OpMI/IpOBaHHOCTB YMEHHA MPOBOAUTH CAMOAHAIN3 U OCYIICCTBIIATE CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBE KPUTCPHUCB YCIICIITHOCTH,

4. chopMHPOBaHHOCTH TOTOBHOCTH CJIE€0BATH HOPMaM IPUPOIO U 3/I0pOBbEeCOEPETaroIIero
MIOBEICHNUS;

5. copMHpOBaHHOCTH MMPOYHBIX HABBIKOB, HAIIPABJICHHBIX HA CAMOPA3BUTHE Yepe3
camo00pa3oBaHue;



6. cpopMUPOBAHHOCTH HABBIKOB MPOSBICHHS [T03HABATEIIFHON UHUIIMATUBEI B Y4€OHOM
COTPYJIHUYECTBE.

COJIEP KXAHUE YYEBHOI'O ITPEJIMETA
11 kaacc (344; 14. B HEnEINIO)
Teopernyeckue 0CHOBbI XUMHU

Baxuelimnre XuMU4YeCKUe TOHATHS M 3aKOHBI. XUMUYECKUH AJIEMEHT. ATOMHBIN HOMED.
Maccooe uncno. Hykmuasl. Pagnonyknuasi. M30To1bI.

3aK0oH COXpaHEHHUs MAaCChl BEUIECTB. 3aKOH COXPAHEHUS U IpeBpaiieHus sueprun. ledext
MaccChl.

[Tepunoanaeckuit 3aKkoH. DeKTpoHHAs KoHpuUrypamus. ['paduyeckas snexkTpoHHas Gopmysa.
Pacnipenencnue 371eKTpOHOB B aTOMax 3J€MEHTOB MaJIbIX M OOJIBIINX IEPUOJIOB, S-, P-, d-, -
anemMeHThl. JlantaHOUIBI. AKTHHOHBL. VICKYCCTBEHHO MOJTy4SHHBIE 3JIEMEHTHI. BalleHTHOCTD.
BasieHTHBIC BO3MOXXHOCTH aTOMOB. BO1I0pOIHBIE COCTMHEHUSI.

Crpoenue BemiectBa. Monnas cBs3b. KoBanienTHas (MosisipHasi M HETIOJISIpHAs) CBSI3b.
DnexTpoHHas popmyna. Meramnyeckas cBsi3b. BogopoaHas cBs3b.

['uOpuau3anys aTOMHBIX OpOUTAIICH.
Kpucranmnsi: aroMHbIe, MOJIEKYIISIpHbIE, HOHHBIE, METAJUTMUECKUE. DJIeMEeHTapHas sS4erKa.

[Momumopdusm. [Tomumopdubie Moaudukanuu. Amtotponus. M3omepus. "'omoorus.
XUMHUYECKUN CUHTE3.

Xumnueckue peakiuu. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakluu. Peakiiuu paznoxeHus,
COEJIMHEHUS, 3aMEIICHUs, 0OMEHa. DK30TePMHUECKHE U SHJOTEPMUYECKHUE PEAKLIUH.
OO6partumele u HeoOpaTuMble peakuuu. TertoBoi 3¢ dekt peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Terota o6pa3oBanus. Temiora cropaHusi.

CKOpOCTL XHMHUYECKOH pcaKkuum. AKTI/IBI/IpOBaHHHﬁ KOMILIIEKC. 3aKOH ,[[eI‘;ICTByIOHII/IX Macc.
Kunernueckoe YpaBHCHUC PCAKINH.

Xumnyeckoe papHosecue. [Ipunnun Jle larense.

PactBopsl. [lucnepcHbie cuctembl. PactBopsl. ['pyboancniepcHble CUCTEMBI (CYCTICH3UH U
amynbcun). Kosmonaneie pacTBops (30511). A3p0O301u.

CrniocoObl BBIpaKEHUS KOHIIEHTPALMU pacTBOPOB. MoJisipHast KOHIEHTpAIUs (MOJIIPHOCTB).



DNEKTPOIUTHL. DIeKTpouTUUecKas auccounanus. Crenens aguccounanuu. Koncranra
aucconuanui. BomopoaHelil mokaszarens. Peakiimm nHoHHOTO 0OMEHa.

I'mpponu3s oprannyeckux BewiecTs. I uapoans coue.

DnexTpoxuMHuueckue peakiuu. ['aipBaHnueckuii aneMeHT. JnekTpoabl. Anoa. Karon.
Axxymynatop. TOmINBHBIN 371€MEHT. DIEKTPOXUMHUSIL.

Psn cTannapTHBIX 2JIEKTPOAHBIX NOTeHIHUAN0B. CranaapTHble ycinoBus. CTaHAapTHBIN
BOJIOPOJHBIN JIEKTPO.

Koppo3us MetaimioB. XuMuyeckasi U 3J1€KTPOXUMUYECKass KOPPO3Us.
DNeKTpoIn3. DIEKTPOJIU3 BOJAHBIX PACTBOPOB. DJIEKTPOJIU3 PACILUIABOB.
Heoprannueckasi xumust

Mertamnbl. CriocoObl ostydyeHust MeTayioB. Jlerkue u Tsokénbple MeTaisl. JIETKOIUIaBKUe U
TYroIUIaBKuE MeTaulbl. MeTtanmnndeckue 3iaemMeHTbl A- u b-rpynn. Meap. Hunk. Tutan. Xpowm.
Kenezo. Hukenp. [Inatuna. Crnasel. Jlerupytromue no6asku. YépHeie meTausl. [{BeTHBIC
Metauibl. YyryH. Crans. JlernpoBaHHBIE CTAIN.

OKcuapl ¥ THAPOKCUIBI METAJIIOB.

Hewmerammnsr. [IpocTeie BemecTBa — HemeTauibl. Yriaepoa. Kpemuuit. Azot. ®ocdop.
Kucnopon. Cepa. @Top. Xmnop.

Kucnotneie okcunpl. Kucnopoacoaepskaiine kuciaoTel. CepHas KUcIoTa. A30THasi KUCIOTA.
Bonopoaubie coequHeHNsT HEMETAJIOB.

I'eneTnveckas CBsI3b HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB.
XuMus 4 ;KM3Hb

XuMu4decKasi TPOMBIIIICHHOCTb. XUMHUUYECKasi TEXHOJIOTHSI.
XUMHUYECKOTO 3arps3HEHUSI.

JdemoncTpaumnu.

e Mojenu NOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAIIMYECKUX KPUCTAIINYECKUX
PEUIETOK.

e Mogaenu MOJICKYJ H30MCPOB U T'OMOJIOI'OB

e Pasnuunble TUIIBI XMMUYECKUX peaKHHﬁ, BHUACOOIIBITHI I1O OpFaHHqCCKOﬁ XHMHH.
. O6paSI_ILI MCTAJIOB U UX COCHHHGHHﬁ, CIIJIaBOB.

e BsaumonelcTBHUe METaJJIOB C KHUCJIOpOAOM, KHUCJIOTAMU, BOI[Oﬁ.

. I[OK&S&TCJ'ILCTBO aM(bOTepHOCTH AJITOMUHHUA U €TO0 THAPOKCHUA.

o BsaumogeiicTBue Meau U JKee3a ¢ KUCIOPOIOM; B3aUMOICUCTBUE MEIM U JKEJIe3a ¢
KHCTIOTaMH (CepHasi, COSHAas).

e Tlonmyyenue ruapoxcunos meau (L) u xpoma (1), okcuaa memu.

e BzauMmopeiicTBHe OKCUAOB U TUIPOKCHUIOB METAJUIOB C KUCIOTAMH.
e JlokazarenscTBO ampoTepHocTH coenunenuii xpoma(Ill)

e (OOpa3isl HEMETaIOB.

e MoJenu KpUCTAIIMUECKUX PEIETOK aiMasa U rpadura.



HonyquHe aMMHaKa 1 Xj1opoBoaopoaa, paCTBOPCHUC UX B BOJAEC, TOKA3aTCIILCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB A3THX BCIICCTB.

Coxuranue yrist U cepbl B KUCIOPO/JIE, ONIPENEICHNE XUMUUECKUX CBOWCTB MTPOYKTOB
cropanus. BzauMozeicTBue ¢ Mebl0 KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
KOHIICHTPUPOBAHHOM U pa30aBICHHON a30THON KHUCIIOTHI.

OO6pa3s1pl cpeacTB OBITOBOM XUMHH, HHCTPYKIIUH 110 UX TPUMEHEHHUIO.

JlabopaTopHble ONBITHI.

1. W3ydeHue BIUSHUSA pa3IUYHBIX PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHI

2. OmpeneneHne peakuu Cpeabl YHUBEPCATbHBIM HHINKATOPOM.

3.

I'maponus coueit.

IIpakTH4eckne padoThI

1. TlpuroToByieHHE PACTBOPOB C 3aIaHHOW MOJISIPHOM KOHIICHTPAIIUECH.

2. PemreHne sKCTIepUMEHTATBHBIX 33J1a9 110 TeMe «MeTasuTbl»

3. Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «HemeTamibe»

TEMATHYECKOE IINTAHUPOBAHHUE

paznen | Tema yacoB | [Ipaktuu. | KoHTpossH.
[ToBTOopenue kypca 10 ki 1
1 Teoperudeckne ocHOBbI XumMuu (194) 19 1 1
1.1 BaxHeillne XMMUYECKUE MTOHATUS U 3AKOHBI 4
1.2 CtpoeHue BeliecTBa 3
1.3 Xumuueckue peakiuuu 3
1.4 PacTBOpBI 5 1
1.5 DnekTpoXuMHYECKUE peaKuu 4 1
2 Heoprannueckass Xumus 11 2
2.1 Merannsl 6 1
2.2 Hemertaisl 5 1 1
3 Xumus H )KNU3Hb 3
Hroro 34 3 2




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne ypo

Ka

HaumenoBanus pa3zaeinoB u
TEM

XapakTepucTUKa OCHOBHBIX
BUJIOB JICSITEILHOCTH YUCHHKA
(Ha ypoBHE y4EOHBIX JCHCTBUIN)

Koi-Bo
JacoB

ObopynoBanue
«Touku Pocray

U KabuHeTa
TCXHOJIOTHUHN

Teoperudeckne ocHOBbI xXumMuu (194)

1. Baxneiinme XuMU4eCKHE MOHATHUS U 3aKOHBI (4 1)

XHUMHUYECKUH IIEMEHT.
N3oTtonbl. 3aKOHBI COXpaHEHUSI
Macchl ¥ SHEPTUH B XUMUH.

[Iepnoanueckuil 3aK0H.
Pacnipenenenvie 31eKTpoHOB B
aToMax 3JIEMEHTOB MaJIbIX U
OOJIBIIINX TIEPUO/IOB.

[TonoxxeHne B nepnoaAndecKou
cucTeMe BOJ0po/Jia,
JTAHTAHOM/IOB, aKTUHOUIOB U
HCKYCCTBEHHO MOJY4YE€HHBIX
JJIEMEHTOB.

BajenTHOCTE 1 BaJIeHTHEIE
BO3MOYKHOCTH aTOMOB

[lepeuncnars BaxkHENIINE
XapaKTePUCTHKU XUMUYIECKOTO
aneMeHTa. OOBACHATh pa3Inyue
MEXTy TIOHATUSIMHU
«XAMHYECKHH DJIEMEHT,
«m3otom». [IpUMeHSITh 3aKOH
COXPAHEHHUS MaCChI BEIECTB
IIPU COCTABJIEHUM YPABHEHUN
XUMHYECKUX PEAKIIUH.
Onpenensatb MaKCUMAJIBHO
BO3MOIKHOE YHCIIO YIEKTPOHOB
Ha DHEPTeTHYECKOM YPOBHE.
3anuceiBaTh Tpaduueckue
AJICKTPOHHBIE POPMYIIBI S-, P- U
d-amemenTOB. XapakTepru3oBaTh
HOPSAJIOK 3aMOJTHEHHS
3NEKTPOHAMH SHEPreTUYECKUX
YPOBHEW U MOTYpPOBHEN B
atomax. OOBSCHSATH, B UM
3aKrouaeTcs: Gpu3ndecKuit
CMBICIT IOHSATHUS «BAJIEHTHOCTH.
OOBACHATD, YEM OIIPEIEIIAIOTCS
BaJICHTHBIE BO3MOXKHOCTHU
aTOMOB Pa3HbIX JIEMEHTOB.
CocraBiaTh rpaduueckue
JNEKTPOHHBIE (POPMYIIBI a30Ta,
docdopa, KUCIOPOIa U CEPHI, a
TaK)Ke XapaKTepu30BaTh
U3MEHEHHUS PaInyCOB aTOMOB
XUMHYECKUX JIEMEHTOB I10
nepuoaaM u A-Tpyrmmam
NEPUOINIECKON TaOIHIIbI

1

HoyrOyk-2 miT.

HoyrOyk-2 miT.

1. Crpoenue BemectBa (34)

OcHOBHBIE BBl XUMHUYECKOU
cBsA3u. MloHHas U KOBaJIeHTHAs
CBsA3b. MeTasmnueckas CBSI3b.

BonopoaHas cBs3b.

OOBACHATD MEXaHU3M
00pa3oBaHUsl HOHHOW U
KOBaJICHTHOM CBSI3U U
0COOEHHOCTH (PU3HUYECKUX
CBOMCTB MOHHBIX U

HoyrGyk-2 mT.




IIpocTpancTBEeHHOE CTpOEHUE
MOJIEKYII.

CrpoeHue KpucTaljoB.
Kpucrannumueckue peméerku.

[TpuumaBl MHOTOOOpA3Ms
BEIL[ECTB.

KOBaJICHTHBIX COGHHHCHHﬁ.

CocTaBisTh 31EKTPOHHbBIE
(bOopMyITBI MOTIEKYT
KOBAJICHTHBIX COCIMHEHUI.

OOBICHATH MEXaHU3M
00pa3oBaHus BOJIOPOJAHOM U
METaJUIMYECKOU CBS3EU U
3aBUCHUMOCTb CBOMCTB BEIIECTBA
OT BMJIa XUMUYECKOM CBSI3H.
OOBACHATH POCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI
OpraHUYECKUX U
HEOPraHMYECKUX COCAMHEHUN C
IIOMOILBIO IIPEJICTABICHUN O
rudpuan3ay opouTaeH.
OOBACHATH 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA €r0
KPHUCTAJUTMYECKON PEIIETKHU.
OOBACHATD MPUUUHBI
MHOT000pa3usi BEIIECTB

Hoyr0Oyk-2 mr.

1. Xwumunueckue peakuu# (3 1)

Knaccudukanus xuMmuaecknx
peaKIui.

10.

CKOPOCTh XMMUYECKUX
peakuuii. Karanus.

11.

Xumudgeckoe PAaBHOBCCHUC U
YCJI0BUA €TI0 CMCIICHMA.

[lepeuncnsarh npu3HAKHU, MO
KOTOPBIM KJIACCU(DUIUPYIOT

1

XUMHYCCKHUEC pCaKIINU.

OOBICHATDH CYIIHOCTH
XUMHYECKON PEaKIUU.

HoytOyk-2 mr.

CocTaBisiTh ypaBHEHUS
XUMHYECKUX PeaKIIUi,
OTHOCSIIINXCS K OTPEeIEHHOMY
tuny. OObACHATH BIUSHUE
KOHIIEHTPALMi peareHToB Ha
CKOPOCTh TOMOTEHHBIX U
TeTepOTreHHBIX PEAKIIHA.
OOBACHATDH BIUSHUE PA3IUYHBIX
(bakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIINH, a TAaKKe
3HauUEHUE MPUMEHEHUS
KaTaJan3aTOpOB U HUHTHOUTOPOB
Ha npakTuke. OObICHITH
BIUSTHUE U3MEHEHUS
KOHLIEHTPALUU OJTHOTO U3
pearupyroumx BeIIeCTB,
TEMIIEPaTyphl U TaBJICHHS Ha
CMEILEHNE XUMHUYECKOTO
paBHOBeECHs

1. PactBopsI (5 )

12.

I[I/ICHepCHLIe CUCTCMBI.

XapakTepu3oBaTh CBOMCTBA




13.

CriocoOb1 BEIpaKEHHS
KOHIICHTPAIIMU PacTBOPOB.

14.

IIpakmuueckas paboma

Nel «IIpuroToBnenue
pacTBOPOB C 33JaHHOU
MOJISIPHOW KOHILIEHTpALUEn».

15.

DNEeKTPOTUTHYECKAsS
qucconmanus. Bonopoasslii
IoKaszarenb. Peaknnu HOHHOTO
oOMeHa.

16.

I'maponus opraHnvecKkux u
HEOPraHUYECKUX COEAMHEHUN.

Pa3JIMYHBIX BUIOB JIUCIIEPCHBIX
CHCTEM, YKa3bIBATh MPUYUHBI
KOaryJsiliiy KOJIJIOUIOB U
3HAYEHHE 3TOTO SBJICHHUSL.
Pemate 3agaun Ha
MIPUTOTOBJICHUE PACTBOPA
OIIPENENEHHON MOJIIPHOMN
KOHIIEHTpauuu. ['0TOBUTH
pacTBOP 3aJaHHOW MOJISIPHOM
KOoHIIeHTpauuu. OObIICHSATS,
MOYeMy PacTBOPHI BEUIECTB C
MOHHOW U KOBAJICHTHOM
HIOJISIPHOM CBSA3BIO MPOBOJSAT
AJIEKTPUYECKUN TOK.
Omnpenensats pH cpenpl ¢
MOMOIIIHI0 YHUBEPCATIBHOTO
uHaKaTopa. OOBSICHATS C
MO3ULIHI TEOPUH
BJIEKTPOJTUTUYECKON
JUCCOTMAITAN CYIITHOCTh
XUMHUYECKUX PEAKIUH,
MPOTEKAOIINX B BOJHOM Cperie.
CocTaBiATh NOJIHBIE U
COKpalI€HHbIE NOHHBIE
YpaBHEHUS PEAKIIUH,
XapaKTEPU3YIOLIUX OCHOBHbIE
CBOMCTBA BaXKHEHMIIINX KJIACCOB
HEOPraHWYECKUX COECIMHEHUI.
Onpenensars peakumio Cpebl
pacTBopa coJii B BOJE.
CocTaBiATh ypaBHEHUS PEaKIUi
TUAPOIN3a OPraHUYECKUX U
HEOPraHNYECKUX BEUIECTB

[udposas
nabopararopus

10 XUMHHU

HoyrOyk-2 mr.

1. DnexkTpoxumuyeckue peakiuu

(44)

17.

XUMHUYECKHE UCTOYHHUKH TOKA.
Psin cranmapTHBIX
AJICKTPOJIHBIX ITOTEHIIUAJIOB.

18.

Koppo3zus merannos u eé
IIPENYNPEXKICHUE.

19.

OneKTpoans3.

20.

KonTpoabsnas padora 1 o
Tteme «TeopeTndyeckre OCHOBBI
XUMUN

OOBACHATH PUHIUI PAOOTHI
raJibBAHUYECKOTO JIEMEHTA.
OOBACHATD, KaK YCTPOEH
CTaHJAPTHBINA BOJIOPOTHBIN
anektpo. [lomp3oBarbes psoM
CTaHJIAPTHBIX NEKTPOIHBIX
noTeHuuanoB. OTiIMyaTh
XUMHYECKYIO KOPPO3HIO OT
ANEKTPOXUMUYECKOM.
OOBACHATH MPUHIIMITHI 3AIUTHI
METAITUYECKUX U3JEIUNA OT
KOPPO3HH.

O6’BHCHSITL, KaKHe IMPOLCCChI
MMPOUCXO AT HA KATOAC U aHOAC
ITPpU SJICKTPOJIN3C PACIIIIaBOB U

HoyTtOyk-2 miT.

HoyrGyk-2 mT.




pactBopoB cojieil. CocTaBisATh
CyMMapHbI€ YPaBHEHUS PEaKLUN
AIEKTPOJIN3A

Heoprannueckas xumus (11 u)

1. Meramnsi (6 4)

21. OO01as xapakTepucTUKa U
CTIIOCOOBI OTYYEHUS
METaJUIOB.

22. 00630p METATUYECKUX
21eMEHTOB A- 1 b-rpymm.

23. Menp. Hunk. Tutan. Xpom.
Keneso, HUKens, MIaTHHA.

24, CrinaBbl METaJIOB.

25. OKcuIbl M THAPOKCHUIBI
METaJUIOB.

26. Ilpakmuueckas paboma

2 «Pemenune

OKCIICPUMCHTAJIBHBIX 3a4a4 110

TeMe «MeTaby.

XapakTepusoBarh 001IMe
CBOMCTBA METAJJIOB K
Pa3bICHATH UX HA OCHOBE
MPEACTABICHUN O CTPOCHUU
aTOMOB METAJIJIOB,
METaJNTMYEeCKON CBSI3H U
METaUTHYeCKOM
KpUCTaJUIMYECKOU pelIETKE.
HNnmroctpupoBaTh NpuMepaMu
CrocoObI TIOJTYYEHUSI METAILIOB.
XapakTepru30BaTh XUMHUECKHE
cBoiictBa MetaiioB [A—IIA
TPYII U aTFOMUHHS, COCTABIIATH
COOTBETCTBYIOIINE YPAaBHECHHSI
peakmuii. OOBICHITH
0COOEHHOCTH CTPOCHHS aTOMOB
XHAMHYECKUX DJIEMEHTOB b-
TPYII NEPUOANIECKON CUCTEMBI
. Y. MenneneeBa. CocTaBsITh
YpaBHEHUS PEAKIIUH,
XapaKTepU3YIOIINX CBOMCTBA
M€Y, [IMHKA, TUTaHa, XpoMa,
)kenesa. [IpenckaspiBaTh
CBOMCTBA CIIJIaBa, 3HAsS €ro
coctaB. OOBSACHATH, KaK
W3MEHSIOTCSI CBOMCTBA OKCHIOB
Y TUJIPOKCUJIOB METAJJIOB MO
nepuojaM u A-rpynmnam
MIePUOIUYECKON TAOJIHIIBI.
OOBACHATD, KaK U3MEHSIIOTCS
CBOMCTBA OKCHIOB B
TUJIPOKCHUIOB XUMHYECKOTO
3JIEMEHTA C IMOBBIIICHUEM
CTEIIEHU OKMCJICHHUS €ro aToma.
3anuceIBaTh B MOJIEKYJISIPHOM U
MOHHOM BUJIE YPABHEHUS
XUMHUYECKUX PEAKIUH,
XapaKTEPHU3YIOUIUX KUCIOTHO-
OCHOBHEIE€ CBOMCTBA OKCHJIOB U
TUAPOKCUIOB METAIIJIOB, a
TaK)K€ SKCIEPUMEHTAIBHO
JIOKa3bIBaTh HAIMINE dTUX
cBolicTB. Pactio3HaBaTh
KaTHOHBI COJICH C IIOMOIIbIO

Hoyr0Oyk-2 mr.

HoytOyk-2 mr.




KAUEeCTBECHHBIX PEAKIIUI

1. Hewmeramnsi (5 )

217. O0630p HemetamuioB. CBolicTBa | XapakTepu3oBaTh 00IIHE
Y IPUMEHEHHUE BAXKHEUILINX CBOMCTBA HEMETAJIIOB U
HEMETAJLIOB. Pa3bACHATH UX Ha OCHOBE
IIPE/ICTABIICHUI O CTPOCHHUU
28. OO6mras xapakTepucTuka atoma. HaseiBaTh o0iactu HoytOyk-2 mir.
OKCHUJIOB HEMETAIIJIOB U NPUMCHECHHS BOKHEHTITHX
KHCIIOPOICOACPKAIINX HEMETAIIOB. XapaKTepru30BaTh
KHCI0T. OKUCITUTEILHBIC CBOMCTBA BBICIITUX OKCHJIOB
CBOICTBA CEpHOM U a30THOM HEMETAJJIOB U
kucioT. Bogopotaeie KHCJIOPOJICOICPIKAIIUX KHCIIOT,
COCIMHEHUST HEMETAJUIOB. COCTaBIIATh YPaBHEHUS
COOTBETCTBYIOIINX PEAKLIUN U
29. [eHeTHYECKas CBA3b OOBACHATL HX B cBOTC
HEOPTaHWYCCKUX H npesicTaBnenuii 06
OpPraHWYECKUX BEIIECTB. OKHCITUTEIBEHO=
BOCCTAaHOBUTEIBHBIX PEAKITUIX U
3JIEKTPOJTUTUYECKON
30. Ipaxmuuecxas paboma 3 wccormammn. CoCTaBIATS Hoyr0Oyk-2 mir.
«Pewenue yPaBHEHHUS PEaKIHi,
IKCIIEPUMEHTANBHBIX 337184 TI0 | yanakTepu3yIOMHX
Teme «HemeTasbl». OKHCIIMTENIbHBIE CBOWCTBA
CEpPHOM U a30THOM KUCJIIOT.
31. KonTpoabsHnas pa6ora 2 1o XapakTepru3oBaTh N3MEHECHUE Hoyr6yk-2 1mT.
teme «Heopranmueckas CBOMCTB JIETyYMX BOJOPOIHBIX
XUMHUSD. COEIMHEHUI HEMETAJIOB 1O
nepuoay u A- rpymmnam
HNEPUOTNYECKON CUCTEMBI.
Jloka3bIBaTh B3aUMOCBSI3b
HEOPraHUYECKUX U
OpPraHUYECKUX COCIUHEHUI.
CocTaBisiTh ypaBHEHUS
XUMHYECKUX PEaKIInid,
OTpaxarolMX B3aUMOCBS3b
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB,
OOBSACHATH UX HA OCHOBE
TEOPUHU IEKTPOIUTHUECKON
JMCCOLIMAIINN U TIPEACTaBICHUN
00 OKUCIUTETHHO-
BOCCTaHOBUTEIBHBIX MPOIIECCaX.
[IpakTHdecku pacno3HaBaTh
BEIIIECTBA C TOMOIIBIO
KayeCTBEHHBIX pEaKIuii Ha
AQHUOHBI
1. Xumus u xu3Hb (3 4)
32. XUMUS B IPOMBIIITICHHOCTH. OOBSACHATH HayYHBIE PUHIUIIBI




[IpuHUIUIIBI XUMHUYECKOTO IIPOM3BO/JICTBA HA IPUMEPE
IIPOU3BOJICTBA. XUMHUKO- IIPOU3BOJCTBA CEPHON KUCIIOTHI.
TEXHOJIOTHYECKUE TTPUHIIUIIBI

[lepeuncnars NpUHIMITBI
IIPOMBIIIJIEHHOTO MOJIy4EHUS

XMMHYECKOIO ITPOU3BO/ICTBA,
MetaiuioB. [Ipon3BoacTBO

UCIIOJIb3YEMbIE IIPU MTOJTyYEHUU
YyryHa U CTaJlu.

YyyryHa.

33. XuMus B ObITYy. XUMHUYECKAs CocTaBJIATh ypaBHEHUS 1 Hudposas
IIPOMBIIIIEHHOCTE U XMUMHUYECKUX PEaKLIUi, 11abOpaToOpHsL IO
OKpY’Karollias cpea. MPOTEKAIOIIUX MPH MMOTYICHUN XM

YyryHa M CTAIIH. '

34. HToroBelii ypok 1o Kypcy CobmionaTh npasuia 1

xumem 11 xacea. 6e3omacHol paboThI CO
cpencTBamMu OBITOBOW XUMHH.
OOBACHATH IPUUNHBI
XMMHUYECKOTO 3arpsi3HEHUs
BO3/lyXa, BOJOEMOB U MOYB
CIIUCOK JIMTEPATYPbI
JIMTEPATYPA JUUIA YYUTEJIA

1.Xumus 11 xn. I'.E.Pygzurtuc, ®.I'.®ensaman M «lIpocsemenne» 2021
2.ITporpammer o xumuu M.H. AdanacseBa M: «IIpocsemenne» 2018

3. Xumus 11 k. O.C.I'abpuensa M. «/poda» 2019

4. Kaura aj14 4TeHus 110 Heopranudeckon xumuu coct. B.A. Kpuiman

M «IIpocsemenue» 2003

5. Tumbl XuMHYECKHX 3a/1a4 ¥ criocoObl ux pemenus .M. HopommHckuid,
H.C.HoBommuckas Kpacnonap OOO «Cosetckas Kybaus» 2006

6. Xumus U oBceHeBHAas ku3Hb yenoBeka [.B.ITuuyruna M. «Zlpoda» 2004
7. COOpHHUK caMOCTOATENbHBIX paboT no xumuu §-11 N.M.HoBomuHckui,
H.C.HoBommunckas, JI.®. @enocoBa Mocksa: «IIpocsemienue» 2002
Jluteparypa s yqauumxcst

1. Xumus 11 k. I'.E.Pyn3utuc, ®@.I'.®ensaman M «lIpocsemenue» 2018
2. Xumus 11 k1. O.C.I'abpuensn M. «Zpoda» 2006

3. Knaura nns ureHus no Heoprauuueckoi xumuu coct. B.A.Kpunman

M «Ipocsemenuey 2003
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