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1. Ilnanupyemble pe3yJbTaThl H3y4eHHs Kypca xumuu B 11 Kiaacce.

OOydeHre XMMHUM B CpPEAHEH IIKOJIe Ha 0a30BOM YPOBHE MO JAHHOMY KypCy

CIIO C06CTByeT JOCTHXKCHUIO O6y‘-IaIOHII/IMI/ICH 1 (S18%10)1117),€ JUYHOCHIHbIX

pe3yiomamoe:.

1)

2)

3)

4)

YyBCTBA TOPAOCTH 32 POCCHICKYI0 XUMHUUYECKYI0O HAyKy W OCO3HaHHE

POCCUNCKOW TPAXKIAAHCKOW HACHTUYHOCTH — 8 YEHHOCMHO-OPUEHMAYUOHHOU

cepe;

0CO3HaBaTh HEOOXOIMMOCTb CBOEH IMO3HABATEILHOW JESITEILHOCTH M YMEHHE
VOPABIATh €10, TOTOBHOCTb M CIOCOOHOCTH K C€aMOOOpa3OBaHUIO Ha
OPOTSDKEHUU BCEH )KU3HM; IOHUMAaHHE Ba)KHOCTH HENPEPHIBHOTO 00pa30oBaHMs
Kak (akTopy yCHemHON NmpodeCcCHOHATBbHON U OOIIECTBEHHON AESITENbHOCTH;

— 6 nosnasamenbHol (KOTHUTUBHOM, MHTEIUICKTYaJIbHOW) cghepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajibHEiIIel o0pa3oBaTeabHOM

TpaekTopuu HWiM chepbl NpodheCcCUOHANBHON AESITENbHOCTH — 6 Mpy008ol

cepe,

HEMpPUSATUE BPEIHBIX MPUBBIYEK (KypeHHs, YHOTpeOJICHHsI aJIKOTOJIA U
HAapKOTHMKOB) Ha OCHOBE 3HAHUM O TOKCHYECKOM M HApKOTHYECKOM JEHCTBUU

BEILIECTB — 8 cghepe 300posvechepedceruus u 6e30nacHo2o obpasza HCu3nu,

Memanpeomemnuvimu pe3yibmamamu OCBOCHUSA BBITYCKHUKAMU CpeaHEH

IOTKOJIBI KypCa XMMHHU ABJIAIOTCA:

1)

UCNONb306aHUe OCHOBHBIX METOJIOB TIO3HAHUS (OMpENEICHHUE HCTOYHUKOB
y4eOHOM ¥ HaydyHOU MH(pOpMaLINK, TOJy4eHUEe 3Tol nHpopmamu, eé ananus, u
YMO3aKJIIOUEHUS] HAa  €ro  OCHOBE, W3TOTOBJICHHE W  MPE3CHTAIUs
WH(OPMAIIMOHHOTO TMPOJYKTa; MPOBEACHUE IKCIEPUMEHTa, B TOM YHUCJIE U B
MPOIECCe UCCIIEAOBATEIbCKON NIEATENHHOCTH, MOJACIUPOBAHUE H3y4aeMbIX
00BEKTOB, HAOMIONIEHNE 32 HUMH, UX U3MEpeHue, UKcaiusi pe3yJibTaToB) U UX
npumeHenue N TIOHUMaHUST  Pa3NUYHBIX  CTOPOH  OKpY’Karomen

JICCTBUTEIBHOCTH;



2)

3)

4)

3

é1a0enue OCHOBHBIMU HUHTCJUICKTYAJIbHBIMH OIICpAllUAMUA (aHaJ'II/IB N CHHTC3,
CpaBHCHHC U CUCTCMATHU3allUA, O606H16HH€ N KOHKpPCTHU3alHA, KJIaCCI/I(i)I/IKaHI/ISI
n IIOUCK AaHaJIOT OB, BBISABJICHUC IMPUYINHHO-CJICACTBCHHBIX CBHSGﬁ,

dbopMynHMpoOBKa TUIIOTE3, UX MPOBEPKa U (HOPMYIHUPOBKA BHIBOJOB);

nosnanue OOBEKTOB OKpyXKarmero Myupa B INIAHEC BOCXOXKICHHA OT

abCTPaKTHOTO K KOHKPETHOMY (0T 00I1IeT0 Yepe3 YaCTHOE K €IMHUYHOMY);

CcnocoobHOCmb BBIIBUT'daThb WJICU W HAXOAWUTL CpPCACTBA, HGO6XOI[I/IMBIG I UX

JOCTHMIKCHU,

5) ymenue hopMynupoBaTh LEIH U ONPEACIATh 3a/Ja4d B CBOCH MO3HABATEIHLHON

6)

ACATCIBbHOCTHU, OIIPCACILATE CPCACTBA MJIA JOCTHIKCHUA I.IGJIGI?I H PCIICHUA

3ajad4;

onpedensimsy ~ Pa3HOOOpa3HbIE  HMCTOYHUKU  TOJYYEHHUS  HEOOXOAMMOM
XUMUYECKON HH(POpPMAIIMU, YCTAHOBIIEHUE COOTBETCTBUS CONEPKaHUS U (POPMBI

IMpCaACTaBICHUA I/IH(i)OpMaHI/IOHHOFO IIPOAYKTa ayIuTOPHUH,

7) ymenue POTYKTUBHO OOMIATHCS U B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM

8)

ACATCIIbHOCTH, YYHUTBIBATH IIO3MIHUKU JPYIHX VY4YAaCTHHUKOB OCATCIBbHOCTH,

s pexTUBHO pa3peniarb KOH(PIUKTHI,

20MOBHOCMb K KOMMYHUKAIMU (MIPEACTABIATh PE3yIbTaThl COOCTBEHHOM
MMO3HABATEIIbHOM  JEATENBHOCTH, CJbIIaTh W CIylIaTh  ONIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO TTO3UIIHUIO);

9) ymenue wWCNONB30BaTh CpeACTBA WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX

texHonoruit (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aj7]ad C COOJoJeHHeM TPeOOBaHUM SPrOHOMHUKHU, TEXHUKHU
0€30MaCHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHMS, MPABOBBIX M ITUUECKUX HOPM,

HOPM HH(OPMAITMOHHON O€301IaCHOCTH;
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10) e6nadenue S3BIKOBHIMH CpPEACTBAMH, B TOM YHCIIE H S3BIKOM XUMHH —

YMCHHUC ACHO, JOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUs, MCIIOJIB30BATH
AJICKBATHLIC S3BIKOBBIC CPCACTBA, B TOM YHUCIIC U CHUMBOJIBHBLIC (XI/IMI/I‘IeCKI/IC

3HaKH, (OPMYJIBI U YPAaBHEHUS).

Ilpeomemnvimu pezynomamamu WU3y4yeHUss XMMHM Ha 0a30BOM YpOBHE Ha

CTYIICHU CPECOHCTO O6HIGFO 06p&30BaHI/ISI SABJIAIOTCS CICAYIOIINC PC3YIIbTATHI.

1.

B no3naBareabHOU cepe:

3nanue (NOHUMAHUE) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHCHIINX TECOPUI

Kypca OpraHHYecKor U o0IIel XUMHH;

YMeHue HAOIONaTh, OMUCHIBATh, (PUKCUPOBATh PE3YAbTAThl U JI€JaTh BBIBObBI
Ha  OCHOBE  JICMOHCTPAIMOHHBIX W  CAMOCTOATEIBHO  IMPOBEAEHHBIX
AKCIIEPUMEHTOB, MCHOJB3YS ISl 3TOTO POAHON (PYCCKMM WIIM WHOMW) SI3BIK U

A3BIK XMMHH,

ymeHue KHaCCI/I(l)I/IHHpOBaTL XUMHWYCCKHUC JJICMCHTBI, IIPOCTHIC BCHICCTBA,

HCOPIraHNYCCKUC U OPTAHHUYCCKHUC COCAMHCHUSA, XUMHUUCCKUC ITPOLCCCHI,

VMeHue XapaKTepH30BaTh OOINME CBOMCTBA, IOJYYEeHHE W TPUMCHCHHUE
M3YUYCHHBIX KJIACChl HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB M HX

BOKHEUIINX MPEICTABUTENEH;

onucosléanb KOHKPETHBIC XMMHWUYCCKHUE PCaKIMUH, YCIOBHA HMX IPOBCACHHUA U

YIIpPaBJICHUA XUMHWYCCKHUMU IIpOHCCCaMU;

YMeHue TPOBOJUTH CAMOCTOSITEIbHBIN XUMUYECKUI IKCTIEPUMEHT U HAOI0aTh
JIEMOHCTPAIIMOHHBIN SKCTIEPUMEHT, (PUKCUPOBATh PE3YALTATHI U JEIaTh BHIBOJIBI

H 3aKJIIOUYCHH 110 PE3YyJIbTaTaM;

npocHo3Upoeanio CBOMCTBa HCU3YUYCHHBIX BCIICCTB II0 AaHAJOTMU CO

CBOMCTBaMHU HN3YUYCHHBIX Ha OCHOBC 3HAHUSA XUMHWYCCKHUX SaKOHOMepHOCTCﬁ;



8.

5

onpedensims UCTOYHUKU XUMHYECKON MH(pOpMaIuu, Moay4yarh €€, IPOBOIUTH

aHaJIN3, U3roraBJINBaTb I/IH(bOpMaHI/IOHHBII\/'I IMPOAYKT U IPCACTABIATD €TO,

9. ymenio nojiv306amuvcCA 00s3aTeIbHBIMHU CIIpaBOYHBIMHU MarcpuaiaMu:

[Tepuonuueckoit cucremMoi xuMuueckux 3aeMeHToB [l. . Menaeneesa, Tabnuiei

paCcTBOPUMOCTH, OSJIICKTPOXUMHUUCCKHUM PAJI0OM HaprDKeHI/Iﬁ MCTAJJIOB, PAI0M

QIICKTPOOTPHUIATCIbHOCTU — I XAPAKTCPHUCTHKHU CTPOCHHA, COCTaBa U CBOMCTB

aTOMOB XUMHYECKHUX dJIeMEHTOB |—IV IMCpruoaoB u O6pa3OBaHHI)IX HMU IIPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. ycmanoenenue  3aBUCUMOCTA  CBOWCTB M TIPUMEHEHHUS  BaKHEWIIUX

OpPraHUYCCKHX COCI[I/IHGHI/Iﬁ OT HMX XHMHYCCKOITO CTPOCHHA, B TOM YHCIIC H

06YCJ'IOBJ'I€HHBIX XApaKTCpOM I3TOro CTpOCHHUA (HpGI[eJ'IBHI)IM HIIN Here,ZIGJIBHLIM)

Y HaIu4ueM (PyHKIMOHAJIBHBIX TPYII;

11. mooenuposanue MONEKYT HEOPTAHUUECKUX U OPTAHUUYECKUX BEIECTB;

12. nonumanue XuMHIECKON KapTHUHBI MHpPa KaK HEOTHhEMJIEMOM 4acTHU I_[CJIOCTHOI?I

HAay4YHOU KapTHUHBI MUDPA.

B ueHHOCTHO-OpMeHTALMOHHOH cdepe — QopMupoBaHre COOCTBEHHOU
MO3UINH TIPH OIEHKE MOCTEICTBUN IS OKPYXKAIOIIEH Cpebl NeATeIbHOCTH
YEJIOBEKa, CBA3AHHOM C TPOM3BOACTBOM MU TNEPepadOTKON XUMHUYECKHX

MPOJYKTOB;

B TpynoBoii chepe — nposedenue XUMUUECKOTO IKCIIEPUMEHTA; pazsumue
HAaBBIKOB  Y4Y€OHOW,  MPOEKTHO-MUCCIENOBATEIbCKOW W TBOPYECKOU

ACATCIIBHOCTH IIPHU BBIITOJIHECHUHW MHAWUBUAYAJIbHOI'O IIPOCKTA 10 XMMHHU,

B cdepe 310poBoro odpaza xKuzHU — cobOatodenue TpaBuil 0€30MacHOTO
oOpalleHusl ¢ BEIIeCTBAaMHU, MaTepHUallaMU; OKa3aHUE TIEPBOM IMOMOINU IPHU
OTpaBJICHUSNX, OKOTaX M TpPaBMax, MOJTYYEHHBIX B pPE3ylbTaTe HapyIICHUS
MIpaBUJI TEXHUKU O€30MAaCHOCTH MPHU padoTe ¢ BEIICCTBAMHU M JJA0OPATOPHBIM

000pyIOBaHUEM.



2. Conepxanue kypca (34 yaca)

Tema 1. CTpoenue BemecTB (94acoB)
OcHoBHBIE cBefeHMs 0 cTpoeHuM aroma. CTpoeHHE aroma: COCTaB sjpa
(HyKJIOHBI) U D3NeKkTpoHHas oOomouka. [lonatue 06 wu3oromax. Ilomstue o
XUMUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsIOM SApa.
Iepuoauueckasi cucreMa xuMudeckux iemMeHToB /[. . MenpgesieeBa B cBere
cBeTe YUYEHHUsI 0 CTpoeHHH atoMa. OU3NUecKuil CMBICT NPUHATON B Tabmuie /.
N. MenaeneeBa CUMBOJIMKU: TOPSIAKOBOTO HOMEPA AJIEMEHTA, HOMEpa MEPUOJA U
HoMepa Tpynimbl. [loHATHE O BaJeHTHBIX 3JEKTpoHax. OTOOpakeHUE CTPOEHUS
AIIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB XHMMHYECKHUX DJIIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIEKTPOHHO-TpapuIeCKuX (HOPMYIL.
OOBbsACHEHHE 3aKOHOMEPHOCTEW HM3MEHEHHUs CBOMCTB AJIEMEHTOB B MEPUOJAX M
rpymnmnax MepUuOJUYECKON CUCTEMBbI, KaK CIIEICTBUE UX DJIECKTPOHHOIO CTPOECHUS.
DIEKTPOHHBIE CEMENCTBA XUMUYECKUX AJIEMEHTOB.
CpaBHenune Ilepnogu4ecKoro 3aKOHa M TEOPHMHM XMMHUYECKOI0 CTPOEHHMSI Ha
¢uiocodcekoii oCHOBe: TPEANOCHUIKM OTKpbITUA llepuogmyeckoro 3akoHa H
TEOPUH XHUMHUYECKOTO CTPOCHHS OPTAaHUYECKHUX COCIMHEHUW; POJIb JUYHOCTH B
UCTOPUM XUMHH, 3HAUEHUE MPAKTUKU B CTAHOBICHHMM U PA3BUTHUU XHWMHUYECKUX
TEOPUH.
HonHass xuMUYecKasi CBSI3b M HOHHBbIE KPUCTAJLINYEeCKHe pelnéTKu. KatnoHsl
W aHUOHBI: WX 3apsijbl U KJIacCU(PHUKAILMA MO COCTaBy Ha MPOCTHIC U CIIOXKHBIE.
[IpencraBurenu. [lonatue 00 wWOHHOW XUMHUYECKOM cBsizu. HoHHas
KpUCTAJUTMUECKasi pemérka U (U3MYEeCKUe CBOWCTBA BEIIECTB, OOYCIOBJICHHBIC
3THUM CTPOECHHUEM.
KoBanenTHass  xuMuYeckasi CBfI3b. ATOMHbIE M MOJICKYJISIPHbIE
KpHUCTALINYeCKue PeLIéTKH. ITonsiTne 0 KOBaJICHTHOM CBSI3MU.
DNEKTPOOTPULATENBHOCTh, HEMOJSApPHAs W TMOJSpHAs KOBAJCHTHBIE —CBS3H.
KpatHOCTh KOBajeHTHOU CBsI3M. MexaHu3mbl 00pa30BaHUs KOBAJICHTHBIX CBS3CH:
OOMEHHBI M JIOHOPHO- aKIENTOPHBIA. [loMApHOCTE MONEKYNBI, KakK CIEIACTBUE

MMOJIAPHOCTHU CBA3HU U T'COMCTPHUH MOJICKYIIBI. KpI/ICTaHHI/I‘ICCKI/IC peH_IéTKI/I C OTUM
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TUIIOM CBSI3U: MOJIEKYJSIDHbIE W arOMHble. (DU3MYECKHE CBOMCTBA BEUIECTB,
00YyCIIOBJIICHHBIE TUTIOM KPUCTALTUYECKUX PEIIETOK.

Mera/uinyeckasi cBs3b. [loHATHE O METANIMYECKOM CBSI3M U METAJUIMYECKUX
KPUCTAJUIMYECKUX pemeTkax. PU3nyecKne CBOMCTBA METAUIOB HAa OCHOBE X
KPUCTAJUIMYECKOTO CTpoeHUsA. lIpuMeHeHne MeTayuioB Ha OCHOBE HMX CBOMCTB.
YEpHbIE ¥ LIBETHBIC CIUIABBHI.

Bopopoanas xumuyeckass cBsi3b. MEXMOJEKYJIIpHAs W BHYTPHUMOJICKYJSIpHAs
BOJOPOJIHBIE CBS3U. JHAYEHUE MEKMOJIEKYISIPHBIX BOAOPOIHBIX CBS3€M B MPUPOJIE
Y )KU3HH YEJIOBEKA.

Homumepsl.  IlonmyyeHne  MOIMMEPOB  pEaKUUSIMUA  [OJMMEPU3ALMUA U
MOJMKOHJCHCAlUU. BaxHeWmme MnpencTaBUTENM IUIACTMACC W BOJIOKOH, WX
MOJy4YEeHUE, CBOMCTBA U puMeHeHue. [[oHsTHEe 0 HEOpraHWYEeCKUX MOJIMMEpax U
UX IIPEACTABUTEIH.

JucnepcHbie cucrembl. [loHsiTue o gucnepcHoi ¢aze U AUCIEPCUOHHOUN cpeje.
ArperatHoe COCTOSHHME pa3mep dacTuil ¢a3bl, KaKk OCHOBa ISl KJIacCHU(pUKAIUU
JUACHEPCHBIX  CHCTEM. OMYJIbCHHM, CYCIIEH3UHM, a3p0O30Jd —  TPYMIbI
rpyOOJIUCTIEPCHBIX CUCTEM, HX TMPEACTaBUTENU. 30U W TEIU — TPYMNIbI
TOHKOAUCIIEPCHBIX CHUCTEM, HUX Ipeacrasurenu. [loHstne o cuHEpesuce u
KOAryJIsILINU.

Hemoncmpayuu. llepuoguyeckod CHCTEMBI XUMUYECKUX 3yemMeHToB . .
MengeneeBa B pa3nudHbix Gopmax. Mojesnb HOHHON KPUCTATMYECKONU PErETKA
Ha MpUMEPE XJIOpuJa Harpusi. MUHEpaibl € 3TUM THUIIOM KPHUCTAJIIMYECKON
PELIETKON: KAJIBIUT, rajuT. MoJeny MOJIEKYISIpHOU KPUCTAIUIMYECKONW PEIIETKHA Ha
MPUMEPE «CYXOTO JIbJIa» WJIM MOJA M AaTOMHOM KPUCTANIMYECKOM PEETKH Ha
npuMepe anmasa, rpadura uiau kBapua. Mojens MossipHoro oonéma raza. Moaenu
KPUCTAJUTMYECKUX PEMIETOK HEKOTOphIX MeTauioB. Kommekiuu  oOpasios
PA3JIUYHBIX AUCHIEPCHBIX cucTeM. CHHEPE3UC 1 KOAryJIsIus.

Jlabopamopnvie  onvimsl.  KOHCTpyupoBaHHME  MOJEIM  METAJUIMYECKOU
XUMUYECKoW CBs3u. [lomydeHwe KOJUIOMTHOTO pAacTBOpa KypUHOTO Oerka,

UCCIIEJOBAHNE €r0 CBOMCTB C IOMOIIBIO JIA3€PHON YKa3KU M INPOBENEHUE €ro
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neHarypanuu. [lomyueHue sMynbCUM PAacTUTENBHOTO Macia W HaOmofeHue 3a e€
pacciioenuem. IloaydeHne cycneH3nn «M3BECTKOBOTO MOJIOKa» M HaOIIOEHUE 3a
e€ CeJMMEHTAaIUEN.

Xumuyeckue peakuuu (12 yacos)
Kiuaccupukanus XHMHYECKHX peakunmMi. AJutoTponusanus U H30MepHU3anus,
KaKk peakuuu O0e3 HM3MEHEHHUs COCTaBa BEUIECTB. AJUIOTpONUsS M €€ MNPUYHHBL
Knaccudpukanus peakuuii 1Mo pazIuyHbBIM OCHOBAaHHUSM: IO YHCIYy U COCTaBy
pEareHTOB W NPOAYKTOB, 1O (ha3e, MO MCHOIb30BAHMIO KaTaau3aTopa WIH
dbepmenTta, no TerioBoMy 3pdexty. TepMmoxnuMudeckne ypaBHEHUS PEaKIIHiA.
Ckopocts xuMuyeckux peakuuii. DakToppl, OT KOTOPBIX 3aBUCHT CKOPOCTH
XUMHAYECKHAX PEAKUUMU: MPUPOAA PEATHPYIOLUINX BEIIECTB, TEMIEPATYPA, IJIOMIAIb
UX CONPHUKOCHOBEHHUS DPEArupyrolnX BEHIECTB, MX KOHIIEHTpPALUs, NPHCYTCTBUE
katanuzaropa. [lonstme o karammze. DepMeHTb, Kak OHOJIOTHYECKUE
KaTaau3aTtopbl. UTHTrMOUTOPHI, KAK «aHTOHUMBD) KaTajln3aToOpoOB U UX 3HAUYCHHUE.
XuMHuYecKoe paBHOBecHMe U cnocodbl ero cmemenusi. Kiaccudukanuys
XUMUYECKHX PEAKUUU IO MpU3HAKYy UX HampasieHus. [loHstue 006 oOpaTUMBbIX
peakumsx W XxumuueckoM paBHoBecuu. I[Ipunnun Jle-Illarense u cmocoObl
CMEILIEHUsI XUMUUECKOTo paBHOBecus. O0Ias xapakTepuCTUKa peaKkluii CHHTE30B
amMmuaka 1 okcuga cepbl(VI1) u paccMoTpeHne ycnoBui CMEIEHUs] UX PABHOBECHS
Ha IIPOU3BOJCTBE.
I'mapoaus. OOpaTuMblii U HEOOpATUMBIA TUIPONMU3BL. [HApPOIU3 colield U ero
TUmbl. [UIpOIU3 OpraHNYecKNX COEIMHEHUW B KUBBIX OPraHM3MOB, KaK OCHOBA
oOMeHna BemiecTB. lloHsitue 00 sHepreTuueckoM OOMEHE B KIETKE U POJIU
TUJIPOJIN3a B HEM.
OKHCINTETBLHO-BOCCTAHOBUTEIbHBbIC peakuuu. CTEneHb OKUCICHHS W €€
ompeneneHue 1Mo (opMysgaM OpraHMYEeCKUX U HEOPraHMYEeCKUX BEIIECTB.
ONEeMEHTbl M BEIIECTBA, KAK OKHUCIUTENM W BOCCTaHOBUTENW. lloHsATHE O
npoleccax OKUCIEHUS U BOCCTaHOBIEHUs. COCTaBIEHUE YPABHEHUA XUMUYECKHUX

peaKuHﬁ Ha OCHOBC 3JICKTPOHHOI'O Oajanca.
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DJIEKTPOJIN3 PACIIABOB M PACTBOPOB IEKTPOJUTOB. XapaKTepUCTHUKA
AIIEKTPOJIN3a, KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO Mporecca. OcobeHHOCTH
DIIEKTPOJIN3a, MPOTEKAIOIIET0 B  PacTBOpax AMeEKTposnuToB. [IpakTtmueckoe
IIPUMEHEHUE JJIEKTPOJM3a: TOJNy4eHHUE TAJOTEHOB, BOAOPOJA, KHCIOPOIa,
HIEJI0YHBIX METAJIJIOB U LIEI0YEH, a TAK)KE aTIOMUHUS 3JIEKTPOIN30M PACILIaBOB U
pPacTBOPOB COEAMHEHUW JTUX »dyeMeHTOB. [loHsATHE O TrajabBaHOIIACTHUKE,
raJIbBAHOCTETUU, PAPUHUPOBAHUH LIBETHBIX METAIIIOB.

Jlemoncmpayuu. PacTBOpEeHUE CEPHOM KHUCIOTBI M AMMHUAYHOM CEIIUTPHI H
¢dukcaius TEIUIOBBIX SBICHUI AJIs 3THX IMpolieccoB. B3aumoaeicTBusi pacTBOpOB
COJIIHOM, CEPHOM M YKCYCHOM KHCIIOT OJIMHAKOBOW KOHUEHTPALUK C OMHAKOBBIMU
KycOoukaMu (TpaHyjlaMH) IIMHKA U B3aUMOJICUCTBHE OJJMHAKOBBIX KYCOUYKOB Pa3HBIX
METaJJIOB (MarHusl, IIUHKA, JKeJie3a) C PaCTBOPOM COJITHOM KHUCJIOTHI, KaK MPUMEp
3aBUCHUMOCTH CKOPOCTH XUMHYECKHX peEaklWil OT TPUPOAbl  BEIIECTB.
B3auMonelicTBre pacTBOPOB THOCYIb(aTa HaTpUsl KOHLIEHTPALMH U TEMIIEPATypbl
C PpacTBOPOM CEpHOW  KHUCHOTBL. MOAEIUpPOBaHUE  «KHUISIIIETO  CIOS.
Hcnonb3oBaHNEe HEOPraHUYECKUX KaTaau3aTopoB (Coliel xenes3a, noauaa Kamus) u
MPUPOJIHBIX OOBEKTOB, COACpPKAIMX Karana3y (cblpoe Msico, Kaptodesb) s
Pa3JI0KEHHUS TIEPOKCUIA BOJAOpoaAa. B3anmMonelncTBie UHKA C COJITHOM KHUCJIOTOU
HUTpATOM cepedpa, Kak MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON peakiuii u
peakuuu oomeHa. KoHcTpyupoBanue mojenu snekrponusépa. Buneodparment ¢
MPOMBIIIJIEHHON YCTAHOBKU ISl TOJIYYEHUS AJIFOMUHUS.

Jlabopamopnvie onvimoei. Vnmoctpanus npaBwia beproiie Ha MNpakTUKE —
MPOBEACHNUE pEaKIUi ¢ o0pa3oBaHHWEM OcCajka, rada W BOJbL. IeTeporeHHbIN
KaTajiu3 Ha MpUMeEpe pas3iokKeHUs MEPOKCHaAa BOJOPOAa B MPUCYTCTBUU JTUOKCH]IA
mapranna. CMmemenne paBHoBecus B cucteme Feo* + 3CNS™ «— Fe(CNS)s.
HcnbiTanne MHAWNKATOPAMH CpEAbl PAcTBOPOB COJEH pa3IMYHBIX THUIIOB.
OKUCIUTEILHO-BOCCTAHOBUTEIbHAS pEaKIMs M peakiuss oOMeHa Ha mpumepe
B3anMMoOJIeHCcTBUSI pacTBOPOB cynabdara meau(lIl) c sxkeme3omM U pacTBOPOM IIETOUH.
Ilpakmuueckasa padoma. PellleHNEe SKCIEPUMEHTAIBHBIX 3a7ad IO TeMe

«XuUMHU4YeCcKas PCaKmus».
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BemecTBa u ux cBoiictBa (9 yacoB)
Mertasuibl. ®usnueckue CBOMCTBA METAJUIOB, Kak (YHKIHMS HMX CTPOCHUS.
JleieHne MeETauIoB HA TPYNIIBI B TEXHUKE M XUMHH. XHMHUYECKHE CBOMCTBA
METAJUIOB U EKTPOXMMHYECKUU psAx HanpspkeHud. [lonsTue o meramnorepmun
(JIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).
HemertaJibl. biaropoansie ra3sl. Hemeramnel kak okuciurenu. Hemeramsl kak
BoccTaHoBUTENU. Psan snexrpoorpunarenbHoctd. MHepTHble WM OIaropoaHbie
rasbl.
Kucaorsl Heopranuveckue M opranndeckue. Kuciorel ¢ TOUKM 3peHUS] aTOMHO-
MOJIEKYJSIPHOTO y4eHHUs. KHCIIOThI ¢ TOYKM 3pEHUSI TEOPUU DIIEKTPOIUTUUYECKON
aucconurani. Kuciorsl ¢ TOUKM 3peHHs] TPOTOHHOW Teopuu. O01e XUMUYECKHe
cBoicTBa KucnoT. Knaccudukanus KUcior.
OcHOBaHNSI HeOpraHW4YecKue M opraHuveckue. OCHOBaHMS C TOYKU 3PECHUS
aTOMHO-MOJICKYJIApHOTO  yuyeHua. OCHOBaHUS C TOYKM 3pCHUS TEOpUH
AIIEKTPOJIUTHYECKOW Juccounanvi. OCHOBaHUA C TOYKH 3PEHUS IPOTOHHOMU
teopuu. Knaccudukanuuss ocHoBaHMN. XMMHUYECKHE CBOMCTBA OpPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.
Am@ortepHbIe COCAMHEHUS HEOpraHu4YecKue 7| OpraHu4ecKue.
Heopranudeckue amdoTepHbIE COCIUHEHUS: OKCUIBI M THUIAPOKCHUABI, — UX
CBOMCTBa W moiydeHue. AMGpOTEpHbIE OPraHUYECKUE COCIUHEHUSI Ha TPUMEpE
aMUHOKHCIOT. [lenTuasl v nenTuaHas CBs3b.
Coumn. Knaccudukamus coneil. KEcTkocTh BOIBI M CHOCOOBI €€ YCTpaHEHUS.
[Tepexon kapOoHara B rugpokapboHar u oopaTHo. OOIIHMe XMMUYSCKHUE CBOMCTBA
COJIEH.
Jemoncmpayuu. Komnexkuus METAaJIOB. Konnexuus HEMETAJIJIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeAplo. Bcembimka
TEPMUTHOM cmecH. Bcempika 4€pHOro 1mopoxa. BeITeCHEHHE TajdOreHOB U3 UX
pacTBOPOB JPYIMMH rajoreHamu. B3auMozaencTBre MapoB KOHLIEHTPUPOBAHHBIX

PacTBOPOB COJISTHOM KUCJIOTHI M aMMHaka («IpIM 0e3 oras»). [lomyuenne ammuaka
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Y U3y4YEHHUE €T0 CBOWCTB. Pa3nnuHble Ciyyan B3aUMOAECMCTBHS PAaCTBOPOB COJIEU
aJIFOMUHUS CO EN0YbI0. [lomyueHue )KECTKOM BOABI M YCTPAaHEHUE €€ KECTKOCTH.
Jlabopamopnvie onvimoel. llonydeHue HEPACTBOPUMOIO THAPOKCUIA W €r0
B3aMMOJICMCTBHE C KHUCIOTOW. MccnemoBaHme KOHLEHTPUPOBAHHBIX PacTBOPOB
COJITHOM M YKCYCHOW KHCJIOT KareJbHBIM METOAOM IpH UX pa30aBlIeHUU BOJIOH.
[Tonyuenue amdoTepHOro TUAPOKCHIA W H3y4YeHHE ero cBoMcTB. [IpoBenenue
Ka4ECTBEHHBIX PEAKIUI 110 ONPEIEIICHUIO COCTaBa COJIN.
Ilpakmuueckan padoma. PelieHNE OKCIEPUMEHTAIBHBIX 3aJad IO TEME
«BemiecTBa 1 UX CBOWCTBAY.

Xumus ¥ coBpeMeHHOoe 001ecTBO (4 yaca)
IIpouszBoacTBo ammuaka M MeTaHosa. [[OHATHE O XMMHUYECKOM TEXHOJIOTHM.
XWMHYECKUE pEakuuMd B TPOU3BOJACTBE amMMuaka U MertaHona. OOmas
KJaccu(uKanmoHHasi XapaKTEpPUCTHKA pEaKIMi CHHTEe3a B MPOU3BOJICTBE 3THUX
IPOAYKTOB. HaydHble IPUHLHAIBI, JEKAIIME B OCHOBE MPOU3BOJACTBA aMMHUAKa H
MeTaHosia. CpaBHEHHE 3TUX TPOU3BOACTB.
XuMHYecKasi I'PAMOTHOCTh KaK KOMIIOHEHT O001Ied KYJIbTYpPbl Ye0BeKa.
MapkupoBka yHNakOBOYHBIX MATE€pPUANIOB, SJICKTPOHUKU U OBITOBOM TEXHUKH,
HKOJIOTMYHOTO TOBApA, IMIPOLYKTOB ITUTAHUS, ITUKETOK I10 YXOAY 3a OLEHKIOM.
Jemoncmpayuu. Mopenb TNPOMBINIUIEHHONM YCTAHOBKHM TIIOJYYEHHUS CEPHOMN
KUCIIOTHl. Mojienib KOJIOHHBI CHHTE3a amMMmHuaka. BumpeodparMeHTBl W Claijbl O
CTEIIEHU DKOJIOTUYECKON YUCTOTHI TOBApa.
Jlabopamopnvlie  onvimpi.  VI3yueHue  MapKHpOBOK  pPAa3jIUYHBIX  BUIOB

IIPOMBIIJICHHBIX U IIPOAOBOJIBCTBCHHBIX TOBAPOB.
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No HaumenoBanue Oo01uee KoanuecTBo KommuectBo
/1 pasziesioB U TeM KOJIUYECTBO KOHTPOJIbHBIX J1a00PaATOPHBIX
4acoB Ha pabort (IpaKTUYECKHUX)
U3y4YCHHUE pabor
1 | Ctpoenue BemiecTn 9
2 | XUMUYECKUe peakiuu 12 1 1
3. | BemecTBa u nux 9 1 1
CBOICTBa
4. | Xumus u 4
COBPEMEHHOE
00IIIeCTBO
Hroro 34 2 2
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4. KajieniapHo-TeMaTu4yeckoe njianuposanue 11a

Crpoenue BemecTB (9 4acoB)

1 OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMa
[lepnoguyeckas cucreMa XuMuaeckux anemeHToB /. . Menneneesa B
2 CBETE YYEHHUS O CTPOEHUHU aToMa
CpaBnenue [lepuoauyeckoro 3akoHa ¥ TEOpUH XUMHUYECKOTO CTPOCHUS
3 Ha rtocodckoit OCHOBE
4 HNonHnast xuMudeckasi CBSI3b U HOHHBIE KPUCTAJUIMYECKUE PEIIETKU
KoBaneHTHas xumudeckas cBsizb. ATOMHBIE U MOJICKYJISIPHbBIE
9) KPUCTAJUIMYECKHE PEIIETKU
6 Mertannnyeckass XUMHUYECKAas CBS3b
7 BosiopoiHast xumudeckasi CBS3b
8 [Toumepsl
9 JlucniepcHbI€ CUCTEMBI
Xumnueckue peakuuu (12 yacon)
10 Kiaccudukanys XuMHYeCKUX peaKIuit
11 Kiaccudukanyss XuMHYeCKUX PeaKIuit
12 CKOpPOCTh XUMUYECKUX PEAKIUN
OOpaTUMOCTh XMMUYECKUX peaKInil. XUMUYECKOE pAaBHOBECHE U
13 CHIOCOOBI €T0 CMEIIECHUS
14 ['moponns
15 I'uaponns
16 OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKITUU
DIEKTPOJIU3 pacIiaBOB U PacTBOPOB. [IpakTuueckoe npruMeHeHHe
17 AIEKTPOJIN3A
DIIEKTPOJIU3 PACIUIABOB U pacTBOPOB. [IpakTrueckoe mpuMeHeHUE
18 AIIEKTPOJIN3A
IpakTnueckas padora Ne 1. PemieHue 3kCnnepuMeHTAJbHBIX 32124
19 1o TeMe «XuMHUYecKasi peaKkius»
20 [ToBTOpEeHue 1 006001IeHE U3yUYEHHOTO
KonTtpoabhas pabora Ne 1 «CTtpoenue BemecTBa. XuMHUYeCKasi
21 peakius»
BemecrBa u ux cBoucrna (9 yacon)
22 Mertasisl
23 Hewmetannsl. bnaropoansie ras3sl
24 KucnoTel HeopraHndeckue u OpraHundecKue
25 OcCHOBaHUSI HEOPTAHUYECKHUE U OPTaHUYECKHE
26 AMdoTepHbIe COeTUHEHNSI HEOPTAaHUYECKHUE U OPTAaHUICCKUE
27 Comm
IIpakTnuyeckas padora Ne 2. PenieHue 3KCIepUMEHTAJIbHBIX 32124
28 1o teme «BemecTBa u UX CBOMCTBA»
29 [ToBTOpeHue u 0600IIEHNE TEMBI
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30 | Koutposbnas paGora Ne 2 «BeniecTBa u HX CBOMCTBaY

XumHus U cCOBpeMeHHoe 0011ecTBo (4 yaca)
31 XUMHUUEeCKast TEXHOJIOTHS
32 XHUMHYecKasi TPaMOTHOCTh KaK KOMITOHCHT 00IIel KyJIbTyphl YeJI0OBEKa
33 IToBTOpenue u 060061eHne Kypca. [loaBeaenrne UTorop yueOHoOro roja
34 IToBTOpenue u 06001eHne kypca. [lonBegenne nToroB yueOHoro roga
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