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PABOYASA ITPOT'PAMMA

0 XUMUU
YpoBeHb cpeiHero oo1ero oOpa3oBaHus
11 knacc

KoanuectBo yacoB 34
Yuutens Kanmeikosa IOnusa BacunbseBHa
[Iporpamma pa3paboTtaHa Ha OCHOBE TMporpamMmbl Kypca xumun st 8-11 k1. OY
(YMK O.C.Tl'abpuensiH), coOTBeTCTBywOIIHMN @DenepaqsbHOMYy  KOMIIOHEHTY
['ocymapcTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUSI U JIOMYIEHHOMN
MunucrepctBom oOpazoBanus u Hayku PD. M. «IIpocsemienue» 2019r.



IHHJIAHUPYEMBIE PE3YJIbTATDBI U3YUEHUSA KYPCA

OOydeHre XMMHUH B CpeIHEH IIKoie Ha 0a30BOM YpPOBHE IO JTAHHOMY KYypCY

CHOCO6CTByeT JOCTHXKCHHUIO O6y‘IaI-OHlI/IMI/IC$I ClIcayromux JINYHOCTHBIX

pPe3yJabTaToB:

1)

2)

3)

4)

9yBCTBa TOpAOCTH 3a pOCCHﬁCKYIO XUMHUUYCCKYKH0O HAYKy H OCO3HAHHC

pOCCHI?ICKOfI Fpa)KﬂaHCKOﬁ NICHTUYHOCTH — B HGHHOCTHO-OpHGHTaHHOHHOﬁ

chepe;

OCO3HaBaTh HEOOXOJMMOCTb CBOEH INO3HABATEIbHOW JEATENIBHOCTH U YMEHHE
VOPABIATh €10, TOTOBHOCTh U CIOCOOHOCTH K C€aMOOOpa30BaHUIO Ha
NPOTSDKEHUU BCEH )KU3HM; IOHUMaHHE BayKHOCTH HENIPEPHIBHOTO 00pa30oBaHMs
Kak (akropy ycrneumHou npodeccruoHaqbHON U OOIIECTBEHHON NIESITEILHOCTH;

— B ITO3HABATEIbHOM (KOTHUTUBHOM, HHTEIUICKTYaJIbHOM) cdepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JayibHeHIeld o0pa3oBaTesibHOM

TpaekTopuu win chepbl MpodhecCUOHATHFHON ACSITENBbHOCTH — B TPYIOBOM

chepe;

HEMPUSTUE BPEIHBIX TMPUBBIYEK (KypeHHs, YHOTPEOJICHHUS aJKOTOJIA U
HApKOTHKOB) HAa OCHOBE 3HAHMN O TOKCHMYECKOM M HAPKOTHUUYECKOM JEHCTBUU

BEILIECTB — B chepe 310pOBbeCcOEPEIKeHHS U O€30MaCHOTO 00pa3a KU3HU;

MeTal'[peZ[MeTHI)IMI/I pe3yjJbTaTaMH OCBOCHHA BbIITYCKHHKAMHU CpC)IHeI\/'I

IOKOJIBI KypCa XUMHU ABJIAKOTCA:

1)

UCIIOJIb30BAHUE OCHOBHBIX METOJIOB IIO3HAHUS (ONpENEICHUE HWCTOYHHKOB
y4eOHOM ¥ HaydyHOU MH(pOpMalnK, MoJydeHue dTol nHdopmaluu, e€ aHaaus, u
YMO3aKJIIOYEHUsI Ha €ro  OCHOBE, H3TOTOBJIEHUE W  MpEe3eHTalus
WH(POPMAIIMOHHOTO TPOAYKTA; MPOBEACHUE SKCIEPUMEHTa, B TOM YHWCIE U B
MPOIIECCE MCCIENOBATENbCKON JIEATEIIbHOCTH, MOJACIMPOBAHUE HU3YYaEMbIX

O0OBEKTOB, HAOMIOZICHUE 32 HUMU, UX U3MEpEeHue, (Pukcamus pe3yibTaToB) U UX



2)

3)

4)

5)

6)

7)

8)

9)

MPUMEHECHUE  JUIi  TOHMMAaHWS  PA3JIMYHBIX  CTOPOH  OKPYXaroueu

JICHCTBUTEILHOCTH;

BJIaJICHUE OCHOBHBIMU HHTEJUICKTYaJIbHBIMH OMEpanusMu (aHAIU3 U CHHTE3,
CpaBHEHHE U CHCTEeMaTH3alus, 0000IIeHre U KOHKpeTH3alus, Kiaccupuxaims
M TOWCK  aHAJOTOB, BBIABICHHE  IPUYMHHO-CICICTBEHHBIX  CBS3CH,

dbopMynHMpoOBKa TUIIOTE3, UX MPOBEpKa U (HOPMYIHUPOBKA BHIBOJOB);

MO3HaHUE OOBEKTOB OKPY)Xarmero Mupa B INUIAHC BOCXOXICHHA OT

a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIEro yepe3 YaCTHOE K EAUHUYHOMY);

CIIOCOOHOCTH BBIJIBUTAaTb MJACU W HAXOAUTb CPCIACTBA, HGO6XOI[I/IMBIG I UX

JIOCTHKEHUS,

ymeHue GopMyJIHpOBaTh 1IEJIM U OMPENENATh 3aJjaull B CBOCH MO3HABATEIHLHOU
JESATEIbHOCTH, OIPENEIATh CPEACTBA U1 JOCTHXKEHUS LEIed W PELICHUs

3a71a4;

OTIPEENATh Pa3HOOOPA3HbIE HCTOYHUKH TTOTyYCHHS] HEOOXOIUMON XUMHUYECKON
uHpopMalMy, YCTAaHOBJICHUE COOTBETCTBUSL  coiepkaHusi ©u  (GOPMBI

Npe/ICTaBIeHUs HHPOPMAIMOHHOTO TPOAYKTA aAyAUTOPHH;

YyMEHUE TMPOAYKTUBHO OOmIaTbcsi W B3aMMOCICTBOBaTbh B  IIpoLiecce
COBMECTHOM JEATENbHOCTH, YUYUTBHIBaThb IO3WLHUHA JPYTUX YYACTHHUKOB

NeATeTbHOCTH, Y)PEKTUBHO pa3peniaTh KOH(PIUKTHI;

TOTOBHOCTh K KOMMYHHUKaluu (TIPEIACTABIATh PE3yIbTaThl COOCTBEHHOM
MO3HABATEJIbHOM  JEATEIBHOCTH, CJbIIaTh W CIylIaTh  ONIOHEHTOB,

KOPPEKTUPOBATHh COOCTBEHHYIO MTO3UIHUIO);

YMEHHUE HCIOJIb30BaTh CPEJACTBA HMH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHonoruit (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COOIOACHUEM TPeOOBaHMI IPTOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECYypcocOepeKeHHs], IPABOBBIX U ATUUYECKUX HOPM,

HOPM MH(DOPMAITMOHHON 0€30MTaCHOCTH;



10) BJIaJICHUC A3BIKOBBIMH CpPCACTBAMH, B TOM YHUCIIC W A3BIKOM XUMHUHU —

YMCHHUEC SICHO, JIOTHMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHHUs, UCIIOJIB30BATh
AJICKBATHBIC A3BIKOBBIC CPCACTBA, B TOM YHCJIC W CHMBOJIbHBIC (XI/IMI/I‘{GCKI/Ie

3HaKH, (POPMYJIBI U YPABHEHUS).

[IpenMeTHBIMU pe3yabTaTaMM M3y4YEHUS XUMHHM Ha 0a30BOM YypOBHE Ha

CTYIICHU CPCIAHCTO O6H.I€FO O6p330BaHI/I$I SABJBIFOTCA CIICAYIOIIUC PE3YIIbTAThI.

1.

B no3naBareabHOU cepe:

3HaHHE (MOHMMAaHWE) TEPMHUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEWILIUX TEOPHI

Kypca OpraHHYecKor U oOIIel XUMHH;

yMEHUE HaOIoaTh, OMUCHIBaTh, (PUKCUPOBATH PE3YIbTAThl U JI€TaTh BBIBOJIBI
Ha  OCHOBE  JIEMOHCTPALMOHHBIX H  CAaMOCTOATEIBHO  IPOBEAEHHBIX
AKCIIEPUMEHTOB, MCHOJB3YS ISl 3TOr0 POAHON (PYCCKMM WJIM WHOMW) SI3BIK U

SA3BIK XMMHWH,

YMCHHC KHaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKHUEC OJICMCHTLI, IIPOCTBIC BCHICCTBA,

HCOPraHNYCCKUC U OPTaHUYCCKHUC COCAMHCHUSA, XUMHUUYCCKUC ITPOLCCCEHI;

YMEHUE XapaKTEepU30BaTh OOIIME CBOWCTBA, IMOJIYyYCHHUE U TPUMECHEHUE
M3YUYCHHBIX KJIACChl HEOPraHMYECKUX M OpPraHUYEeCKUX BEIIECTB M HX

BOKHEUILNX MPEACTABUTENEH;

OIMUCBIBATb KOHKPCTHBIC XHUMHWYCCKUC PCAKIMHU, YCIOBHSA HUX IPOBCACHUA U

YIPaBJIEHUS XUMHUYECKUMU ITPOLIECCAMM;

YMEHHE TIPOBOJAUTH CAMOCTOSTENIbHBIA XMMUYECKHUH OKCIEPUMEHT U
HaOIOaTh JEMOHCTPAIIMOHHBIA JKCHEPUMEHT, (PUKCUPOBATH PE3YIbTATHl U

ACJIaTb BBIBO/JIbI U 3AKIIFOYCHUA 110 PE3YJIbTAaTaM,

IIPOTHO3UPOBATh CBOWCTBA HEM3YUYECHHBIX BEIIECTB MO AaHAJOTHH CO

CBOMCTBaMH HN3YUYCHHBIX Ha OCHOBC 3HAHUSA XUMHNYCCKUX SaKOHOMepHOCTeﬁ;



8. ompenensiTh UCTOYHUKMA XMMHYECKOW MH(OpMAIUH, MOJIydaTh €€, TPOBOIUTH

aHaJINn3, U3roTaBJINBaTb HH(bOpMaHHOHHBIfI IMPOAYKT U IPCACTABIIATH CIO,

9. yMeTp TMONB30BaThCsl  OOsA3aTEIbHBIMU  CIPAaBOYHBIMU  MaTepHUaaMu:
[lepuonnueckoii cucreMoil xumuueckux snementoB Jl. . MenneneeBa, Tabnuiei
PacTBOPUMOCTH, JIIEKTPOXMMHUECKHM pPSAAOM HAlpsHKEeHUH METauioB, pSAIOM
AIIEKTPOOTPULIATENBHOCTH — JUIsSl XapaKTEPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKHUX 37eMeHTOB |—IV neprnonoB n 00pa3oBaHHBIX UMH IPOCTHIX U

CJIOXKHBIX BCIICCTB,

10. YCTAHOBJICHHUC 3aBUCHUMOCTH CBOMCTB u IIPUMCHCHHA BaKHEMIIINX
OpPraHUYCCKHX COCI[I/IHeHI/Iﬁ OT HMX XHMHYCCKOIO CTPOCHHA, B TOM YHCIIC H
06YCJ'IOBJ'I€HHBIX XApaKTCpOM I3TOro CTpOCHHUA (HpGI[eJ'IBHI)IM HIIN HGHpGIIGJIBHLIM)

U HaIM4ueM (PyHKIIMOHAJIBHBIX TPYIII;
11. monenupoBaHUE MOJIEKYJI HEOPTAaHUYECKUX U OPTaHUYECKHUX BEIIECTB;

12. moHMMaHNe XUMUYECKOW KapTUHBI MUpa KaK HEOTHEMJIEMON YacTH IIeJIOCTHOU

HAay4YHOU KapTUHBI MUDA.

I[I. B neHHOCTHO-OpMeHTAIMOHHOH cepe — dopMUpoBaHUE COOCTBEHHOM
MO3ULIMN IIPU OLIEHKE IOCIEACTBUI I OKPYXKAIOLIEH Cpelbl IeATeIbHOCTH
YEeJIOBEKa, CBA3AHHOW C TMPOM3BOACTBOM M MEPepadOTKON XUMHUYECKHX

MPOJIYKTOB;

[1l. B TpynoBoii cpepe — npoBeAcHNE XUMHUUECKOTO SKCIIEPUMEHTA; Pa3BUTUE
HaBBIKOB  Y4eOHOH,  MPOEKTHO-UCCIENOBAaTEIbCKOW U TBOPUECKOM

ACATCIIBHOCTH IIPHU BBINMOJIHECHUHW MHAWNBUAYAaJIbHOI'O IIPOCKTA 10 XUMHH,

IV. B cdepe 310poBoro odpasa kKu3zHu — coOnroeHue mpaBuil 0€30MacHOTO
oOpallleHUs1 C BEIeCTBaMH, MaTepHallaMy; OKa3aHWE TEPBOM MOMOIIU IpU
OTPaBJICHUSAX, OKOrax M TpaBMaXx, ITOJIYyYEHHBIX B PE3yJIbTare HapylICHUs
MpaBUJI TEXHUKU O€301MTaCHOCTH MPHU padoTe ¢ BEIIECTBAaMU U J1a00PaTOPHBIM

000py/IOBaHUEM.



Conep:xkanme Kypca. 11 kaacc.

Crpoenne Bemnrects (94)

OcHoBHbIE CcBeleHUs1 0 cTpoeHuM aroma. CTpoeHUE aroma: COCTaB sjpa
(HyKJIOHBI) W DdJeKTpoHHas oOosouka. Ilonarune o0 wuzoromax. Ilonarwe o
XAMHUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aPsIIOM sipa.
[Mepuoauyeckas cucrema xumuieckux djeMenToB /1. 1. MenaeseeBa B cBere
yuyeHHusi 0 cTpoeHuM aromMa. dusnyeckuil cMbica npuHsATor B Tabmuue . .
MeHneneeBa CUMBOJIMKHU: TOPSAIKOBOIO HOMEpA JJIEMEHTA, HOMEpa Iepuoaa u
HoMmepa rpynmbl. [loHATHE O BajJeHTHBIX AleKTpoHax. OTOOpakeHHE CTPOCHUS
AIICKTPOHHBIX  OOOJIOYEK aTOMOB XHUMHUYECKHUX JJIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIEKTPOHHO-TpapuyIeCcKuX (HOPMYIL.

OOBbsCHEHHE 3aKOHOMEPHOCTEH M3MEHEHUS CBOMCTB AIIEMEHTOB B IEPUONAX U
rpynnax MnepuoIM4eCKOd CUCTEMBI, KAK CIECACTBHE HUX SJICKTPOHHOIO CTPOECHHS.
DJNEKTPOHHBIE CEMENCTBA XUMUYECKUX AIIEMEHTOB.

CpaBHenune Ileprogu4ecKoro 3aKOHa M TeOPHMU XMMHUYECKOT0 CTPOEHHMSI HA
¢unocodcekoii ocHOBe: TPEANOCHUIKM OTKpbITUA lleprogmyeckoro 3akoHa
TEOPUH XUMHUYECKOTO CTPOCHHUS OPraHUYECKHUX COCIAMHEHUU; POJIb JIMYHOCTU B
HUCTOPUH XUMHH; 3HAYCHUE MPAKTHUKH B CTAHOBICHHM M PA3BUTHUU XHUMUYECKHUX
TEOPHUH.

HonHasi xuMUYeCKasi CBSI3b M HOHHBbIE KPUCTAINYECKHEe peléTKU. KatnoHsl
M aHWOHBI: MX 3apsAlbl U KiacCU(UKAIMS MO COCTaBYy HAa MPOCThIE U CIIOXKHBIC.
IIpencraBurenmu. [Tonarne 00 WOHHON XUMHUYEeCKOM CBs3u. MonHas
KpUCTaJUIMUecKas pemérka W (puanueckue CBOMCTBAa BEIIECTB, OOYCIIOBJICHHBIC
STHUM CTPOEHHUEM.

KoBanenTHass  xuMuYeckasi CBfI3b. ATOMHBIE M MOJICKYJISIPHbIE
KpHCTALINYEeCKHue PelIETKM. ITonsThe 0 KOBaJICHTHOMN CBSI3H.
DNEeKTpOOTPUIIATENBHOCTh, HEMOJSIpHAs MW TOJIAPHAs KOBAJICHTHBIE  CBS3H.
KparHocTe KOBaneHTHOU CBs3U. MexaHU3Mbl 00pa30BaHUSI KOBAJICHTHBIX CBSI3EH:
OOMEHHBI M JIOHOPHO- aKLUENTOPHBIA. [loMIpHOCTH MOJIEKYINBI, KaK CIEACTBUE

IOJSIPHOCTH CBSI3M M T€OMETPUM MOJIEKYNbl. Kpucrajmmueckne peméTkn ¢ 3TUM



THATIOM CBSI3U: MOJIEKYJSIpHbIE M arOMHble. (DU3MYECKHE CBOMCTBA BEULIECTB,
00yCIIOBJIIEHHBIE TUIIOM KPUCTALNTNYECKHUX PEIIETOK.

Merannnyeckas cBs3b. [IoHATHE O METAUIMYECKOW CBA3M U METAIUIMYECKUX
KPUCTAJUINYECKUX pPemETKax. PU3NYecKre CBOMCTBA METAJUIOB HA OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHud. lIpuMeHeHne MeTajloB Ha OCHOBE UX CBOWCTB.
YéEpHble 1 LIBETHBIE CIUIABHI.

Bopopoanas xumuyeckas cBf3b. MEXMOJEKYISIpHAs W BHYTPUMOJICKYISIpHAs
BOJIOPOJHBIE CBSA3HU. 3HAYEHUE MEKMOJIEKYIISIPHBIX BOJAOPOJHBIX CBSI3€M B IPUPOJIE
Y KU3HU YEJIOBEKA.

Honumepsl.  Ilomydyenne  moiMMepoB  peakUUsAMH  NOJMMEPHU3ALUH U
IIOJIMKOHJICHCAMU. BakHelllne MNpeacTaBUuTeNd INIAaCTMACC W BOJIOKOH, HX
IIOJIyYEHNE, CBOMCTBA U IPUMEHEHHE. [IoHATHE O HEOPraHWYECKUX IMONIUMEpPax U
UX IPEICTABUTEIIN.

HNucnepcHbie cucrembl. [loHaTre o qucnepcHoi ¢aze U IUCIIEPCUOHHON Cperie.
ArperatHoe cOCTOsSHUE pa3mep yactull ¢a3bl, Kak OCHOBA ISl KiIacCU(UKAIIUN
JUCHEPCHBIX ~ CUCTEM. OMYJbCUHU, CYCIIEH3UHM, a3po30Jii —  TPYMNIbI
rpyOONHMCIIEPCHBIX CUCTEM, WX TMPEACTaBUTEIM. 30JM W T€Id — TPYIIIbI
TOHKOJHUCIIEPCHBIX CHUCTEM, MX IpeacTaBurenu. IloHarne o cuHepesuce u
KOAryJISILUU.

demoncrpanuu. Ilepuoguueckoir cucteMbl XUMHUYECKHX dneMmeHToB [[. U
MenzeneeBa B pa3iandHbix Gopmax. Mojaenb HOHHON KPUCTAJUTMUECKON PEIIETKU
Ha TOpuUMepe XJopuaa Harpusa. MuHepaimbl € 3TUM THUIIOM KPUCTAJIMYECKOU
PELIETKON: KAJIBLUT, TAJIUT. Moen MOJIEKYIAPHOU KPUCTAIUIMYECKON PEIIETKHA Ha
IIPUMEpPE «CYXOrO JIbAA» WM HMOAA U aTOMHOM KPHUCTAUIMYECKOW PEIIETKU Ha
npuMmepe anmasa, rpadura win kBapua. Moaens MosispHoro oobéma raza. Monenu
KPUCTANIMYECKUX PEIIETOK HEKOTOpbIX MeTayioB. Komneknuum  o0pasios
pa3IMYHBIX JUCIEPCHBIX cucTeM. CHHEPE3UC U KOATYIISILHS.

JlaboparopHbie onbIThl. KOHCTpyHpOBaHKHE MOJENH METAIUINYECKON XUMUYECKOU
cBs3u. [lonmydyeHne KOJTOMIHOTO pacTBOpa KypHUHOTO Oelka, MCCIEeIOBaHHE €ro

CBOMCTB C IIOMOIIBIO H&SﬁpHOﬁ YKa3ku H IPOBCACHHUC C€Iro JACHaTypaluu.



[TomyueHne 3MynbCUU PACTUTENBHOIO Macjia U HaONIOEHUE 32 €€ PACCIOCHUEM.
[lommyyeHne CyCIIEH3MM «HM3BECTKOBOTO MOJIOKa» M HaOmoneHwe 3a €€
ceIMMEeHTaIueH.

Xumnueckue peakuuu (1249)

Kanaccupukanmss XuMHYECKHX peakuuu. AJIOTPONH3alUs U U30MEpU3aLus,
KaK peakinuu 0e3 HM3MEHEHHUs COCTaBa BEUIECTB. AIIOTPONUS U €€ MPUYUHBI.
Knaccudukarus peaknmii 1Mo pa3iHYHBIM OCHOBAHHUSAM: IO YHUCITY W COCTaBY
peareHTOB W TPOAYKTOB, 10 (a3e, MO UCIOJB30BAHUIO KaTajau3aTopa WU
dbepMenTa, 1o TermtoBomy 3Pdexty. TepMoXuMUUYeCcKrue ypaBHEHUS PEaKIIUil.
Ckopocth xumu4yeckux peakumid. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTH
XUMHUYECKUX PEaKLUN: NPUPOAA PEarupyrolnuX BELIECTB, TEMIIEPATYPA, ILIOLIAb
VX CONPUKOCHOBEHHUSI PEArMPYIONIMX BEIIECTB, UX KOHIEHTpALUS, MPUCYTCTBUE
karanuzaropa. [lonarue o karamuze. @DepMeHTH, Kak OHOJIOTHYECKHE
Katajau3atopbl. UTHTHOUTOPHI, KAK «AHTOHUMBD) KaTallMu3aTOPOB U UX 3HAUCHUE.
XuMuveckoe paBHOBecMe U cnocodbl ero cmemenusi. Kiaccuduxanus
XUMUYECKUX PEaKIUi 10 MpU3HAKy UX HampasieHus. [loHstue 006 0OpaTUMBIX
peakiuax W xumuueckoM paBHoBecuu. [Ipunmun Jle-lllatense U CcrocoObI
CMENICHUS] XUMUYECKOTo paBHOBecHs. OO1as XxapakTepUCTHKA PEaKIUid CHUHTE30B
ammuaka u okcuaa cepbl(VI1) u paccmMoTrpenue yciaoBUil CMEIEHUsI UX PAaBHOBECHSI
Ha MPOU3BOJICTBE.

I'mapoaus. OOpaTumbiii U HEOOpaTUMbIA TUAPONAU3bL. [Waponu3 coneir U ero
TUNBL. [UAPOINU3 OPraHNYECKUX COCIWHEHUW B JKUBBIX OPraHU3MOB, KaK OCHOBA
obmena BemiecTB. [loHsTHe 00 »HepreTMueckoM OOMEHE B KJETKE M POJHU
TUPOIU3a B HEM.

OKHCIUTEILHO-BOCCTAHOBUTE/IbHBIE peakuuu. CTENeHb OKHUCIEHUS U €€
ompejieieHne 1o (GopMyaaM OpPraHWYECKHMX U HEOPraHWYECKUX BEIICCTB.
DOneMeHThl M BELIECTBA, KaK OKHUCIHUTENIM M BoccraHoBuTenu. [loHstue o
MPOIIECCAX OKUCIICHHUS U BOCCTAHOBIICHUS. COCTaBIEHUE YPABHEHUN XUMHYECKHUX

peaKIuii Ha OCHOBE AEKTPOHHOTO OaaHca.



JJIEKTPOJIN3 PACIVIAaBOB M PACTBOPOB JJIEKTPOJIMTOB. XapaKTEpPUCTHKA
ANIEKTPOJIN3a, KaK OKHUCIMTEIHbHO-BOCCTAHOBHUTENHHOTO Mporecca. OcoOeHHOCTH
DIIEKTPOJIN3a, MPOTEKAIOIIEr0 B pacTBOpax ANeKTposuToB. IIpakTuueckoe
IIPUMEHEHHUE JJIEKTPOJM3a: TOJy4eHHUE TAJIOrEHOB, BOAOPOJA, KHCIOPOIa,
HIEJI0YHBIX METAJJIOB U HIEJNOYEH, a TAK)KE AIFOMUHUS 3JIEKTPOIN30M PaCILIaBOB U
pacTBOPOB COEOUHEHHM O3THX JJleMEHTOB. IloHsATHE O TralbBaHOILIACTHUKE,
raJIbBaHOCTErMH, PAQUHUPOBAHUN [[BETHBIX METAJIJIOB.

JlemoncTpanuu. PacTBOopeHHE CEpHOM KHUCIOTHI M aMMHUAYHOM CEJIIUTPBHl U
(uKcalys TEIUIOBBIX SBJIEHUHN ISl 3THX MPOLecCOoB. B3auMonelncTBusi pacTBOPOB
COJIIHOM, CEPHOM M YKCYCHOM KHCJIOT OJMHAKOBOW KOHIIEHTPALUU C OJWHAKOBBIMU
KyCOuKaMH (TpaHy/JamMH) IIMHKA U B3aUMOJICHCTBHE OJJUHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, IMHKA, JKeJe3a) C PaCTBOPOM COJISTHOM KUCJIOTHI, KaK MpUMEp
3aBUCHUMOCTH CKOPOCTH XUMHUYECKHUX PpEaKUMi OT MPUPOABI  BEILECTB.
B3auMoselicTBre pacTBOpOB THOCYNb(aTa HATPUsl KOHIICHTPALIMA U TEMIIEPATypPhl
C pAacTBOPOM CEpPHOW  KHUCJIOTBL. MoOJEnupoBaHUE  «KHISIIIETO  CIOSD.
Hcnonp30BaHNE HEOPTAHUYECKUX KaTaIu3aropoB (CoJie kele3a, MOIN/Ia Kaaus) U
MPUPOJTHBIX OOBEKTOB, COAEpPKAIMX Karana3y (Cblpoe MsCO, KapTodenb) s
Pa3I0KEHHS TIEPOKCUIA BoAopoaa. B3anmonencTBue MUHKA C COJITHOM KUCIIOTOM
HUTpATOM cepedpa, KaK MpUMEphbl OKUCIUTEILHO-BOCCTAHOBUTEIHHONM PEAKIUN U
peakuun oomeHa. KoHcTpyupoBanue moaenu anekrpoiausépa. BuneodparmeHnrt c
MIPOMBILJIEHHOW YCTAHOBKY JJIS ITOJIYYEHUSI aTFOMUHUSL.

Jlaboparopubie ombiThl. IiumocTpanus mnpaBwina beprosuie Ha NpakTUKE —
MPOBEACHUE peakiuii ¢ o0pa3oBaHMEM OCajKa, raza W BOJbI. [eTeporeHHbIN
KaTaJu3 Ha IPUMEPE Pa3I0KEeHUS MEPOKCUIA BOAOPOAA B MPUCYTCTBUU JUOKCUIA
mapranma. Cmemenne pasHoBecus B cucteme Fe®* + 3CNS™ <> Fe(CNS)s.
HcnpiTanne WHAMKATOpaMH CPEAbl  PAaCTBOPOB COJIEM PA3JIMYHBIX THUIIOB.
OKHCIUTETFHO-BOCCTAHOBHUTENIbHAS pPEaKIid M peakinus oOMeHa Ha Tpumepe
B3auMoJIecTBUS pacTBOPOB cyib(hara meau(ll) c sxene3oM u pacTBOPOM IIETOUH.
IIpakTnyeckas padora. PenieHue SKCIEPUMEHTANBHBIX 33Jad IO TEMe

«XUMHUYECKast PpCaKmus».



BemecTBa u ux cBoiictBa (94)

Metannbl. ®usznyeckue CBOICTBA METaUIOB, Kak (YHKIUS HUX CTPOCHUS.
JleneHne MeTa/ioOB Ha TPyNNbl B TEXHUKE UM XUMUU. XHUMHYECKHE CBOWCTBA
METAJUIOB U EKTPOXMMHUYECKUM psAx HampspbkeHnd. [loHAaTHEe 0 MeTamorepMun
(aJIFOMMHOTEPMUU, MATHUETEPMUH U JIP.).

HemeraJibl. biaropoansie rasel. Hemerasuiel kak okuciurend. Hemeranmisl kak
BOCCTAHOBUTENHU. Psm snexTpooTpunarensHoCcTd. MHEpTHBIE Wiau OnaropomHbIe
rasbl.

Kucaorsl Heopranuveckue M opranndeckue. Kuciorel ¢ TOUKM 3peHUs] aTOMHO-
MOJIEKYJISIPDHOTO y4€HUA. KHCHIOTBI C TOUKH 3pEHUS TEOPUHU SICKTPOIUTHUYECKOU
nucconuani. Kuciorsl ¢ TOUKH 3peHHs] TPOTOHHOU Teopuu. O0IIre XUMHUYECKHe
cBoicTBa KucnoT. Knaccudukanus KUcior.

OcHOBaHNSI HeOpraHW4YecKue M opraHuveckue. OCHOBAHMS C TOYKU 3PEHUS
aTOMHO-MOJIEKYJSIpHOTO ~ yueHHsl. (OCHOBaHHA C TOYKM 3PEHUS TEOPUHU
ANEKTPOIUTUUECKON auccounanu. OCHOBaHMS C TOYKHA 3PEHUS MNPOTOHHOU
teopun. Knaccudukanuss ocHOBaHM. XMMHUYECKHE CBOMCTBA OPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUM.

AmportepHbIe COeAMHEHUS HEOpraHu4yecKue 7| OpraHu4eckKue.
Heoprannueckne am@orepHble COCIUHEHMS: OKCHUIbI W THUIPOKCHUIBI, — HX
CBOMCTBa M mojyueHue. AMQOTepHbIE OpraHUYECKUE COCAUHEHUS] Ha TpUMepe
aMUHOKHCIOT. [lenTuabl v nenTuaHas CBS3b.

Coumn. Knaccudukamus coneil. KEcTkocTh BOAbI U CHOCOOBI €€ yCTpaHEHHS.
[lepexon kapbonHara B rugpokapooHar u oOpatHo. OOIIMEe XUMUYECKUE CBOMCTRA
COJIEH.

JlemoHCcTpanum. Komnexuus METAJLJIOB. Komekuus HEMETAJLIOB.
B3auMonencTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeApl0. Bcemblimika
TEPMUTHOM cMecH. Bcmpimka 4€pHOro mopoxa. BhITECHEHME TallorTeHOB U3 HX
pacTBOpPOB APYrMMHU TalloT€HaMU. B3anMOAEHCTBHE MAapOB KOHIIEHTPUPOBAHHBIX

PacTBOPOB COJISTHOM KHUCJIOTHI M aMMHaKa («apiM 6e3 oras»). [lomyuenne ammuaka



Y U3y4YEHHUE €T0 CBOWCTB. PaszinuHble Cilydyan B3aMMOAECHCTBHS PAaCTBOPOB COJIEU
AMIOMHHMA CO 1IEN0Ubl0. [lomyyenne »kE€CTKON BOABI U YCTPAHEHHE €€ JKECTKOCTH.
Jlaboparopubie onbIThbl. IlonydeHne HepaCcTBOPUMOIO THAPOKCHUAA M €r0
B3aMMOJICMCTBHE C KHUCIOTOW. lccnemoBaHme KOHLIEHTPUPOBAHHBIX PacTBOPOB
COJISTHOW M YKCYCHOHM KHCIJIOT KamneJbHbIM METOJIOM IPHU UX Pa30aBIECHUU BOAOH.
[Tonyuenue amdoTepHOro THUAPOKCHAA U H3y4YE€HHE ero cBOWCTB. [IpoBeneHue
Ka4ECTBEHHBIX PEAKLUHU 110 ONPEIEIICHUIO COCTaBA COJIN.

IIpakTnyeckas padora. PenieHue OSKCIEPUMEHTANBHBIX 33Ja4 IO  TEMeE
«BemecTBa 1 X CBOMCTBAY.

Xumus ¥ cOBpeMeHHOoe 001ecTBO (44)

IIpousBoacTBo amMmMmuaka M MeraHoJsa. [loHATHE O XMMHMYECKOW TEXHOJIOTHH.
XYWMHYECKHME pEaKUuM B TPOU3BOJACTBE amMMuaka W MeTaHosa. (OOmas
KJIAaCCU(UKAIIMOHHAs XapaKTEpPUCTUKAa pEeaKlMil CHUHTE3a B IPOU3BOACTBE ATHX
IIPOAYKTOB. HayuyHble IPUHIMUIIBL, JIEKAIIME B OCHOBE IIPOM3BOACTBA aMMMaKa U
MeTaHosia. CpaBHEHHE ATUX TPOU3BOICTB.

XuMHYeCKasi TPaAMOTHOCTh KAaK KOMIIOHEHT O00IIedl KyJIbTypbl 4eJl0BeKa.
MapkupoBka yHakOBOYHBIX MAaTepUalioB, JJEKTPOHUKA U OBITOBOM TEXHHKH,
HKOJIOTMYHOIO TOBApa, IPOAYKTOB IIUTAHUSA, ITUKETOK I10 YXOAY 3a OLEHKIOM.
JdemoncTpauuu. Mogenp NOPOMBIIUIEHHOM YCTAHOBKM IIOJYYEHHUSI CEPHOMU
KHUCIIOTBl. Mojiesib KOJIOHHBI CHHTE3a amMMmuaka. BupeodparMeHTbl M claiibl O
CTEIIEHH DKOJIOTUYECKON YUCTOTHI TOBApa.

Jlaboparopubie onbIThl. M3ydeHne  MAapKUpPOBOK  Pa3jJW4HbIX  BHJIOB

IMPOMBIIIIJICHHBIX u MpOaAOBOJIbCTBCHHEBIX TOBApOB.






Temarnueckoe miaanuposanue 11 kiacc.

No
ypoKa

Tema ypoka

KomnnuecTtBo

qacoB

Tema 1. Ctpoenue BemrectB (9 1)

OcCHOBHBIC CBCACHHA O CTPOCHHUHU aTOMa

[Tepuoanueckasi cucteMa XUMHYECKHUX
AIIEMEHTOB
J1. 1. Menpeneesa B CBETE yUEHUs O

CTPOEHHUH aToMa

CpaBHeHI/Ie Hepﬂozmqecmro 3aKOHa "
TCOPUHU XUMHUUYCCKOTO CTPOCHHA HA

dbunocodckoit 0CHOBE

HMoHHas xumu4deckas CBs3b U HOHHBIC

KPUCTAJNINYECKUE PELIETKU

KoBajieHTHas XUMHUYECKasa CBA3b. ATOMHBIE U

MOJIEKYJISIPHBIE KPUCTAJINYECKUE PELIETKU

Merammnueckas XuMudeckas CBI3b

BO)IOpOI[HaH XUMHUYCCKasA CBA3b

[Tonumepsr

Ol 00 N O

JlucriepcHbIE CUCTEMBI

Tema 2. Xumuueckne peakuuu (12 4)

10—11

Kiaccudukanuys XuMHIeCKuX peakIuii

12

CKOpOCTh XMMHUYECKHUX PEAKIUI

13

OOpaTMMOCTh XUMUYECKHUX PEAKIIUM.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0

CMCIICHUA




14—15 | 'upponus 2
16 OKuCIUTEILHO-BOCCTAHOBUTEIBHBIC peakiuu | 1
17-18 DIEKTPOIU3 PacilylaBOB U pacCTBOPOB. 2
[IpakTrueckoe MpUMEHEHHUE IEKTPOIIN3a
19 [Ipaktruueckas padora Ne 1. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«XUMUYECKas pEaKIUsD)
20 [ToBTOpeHue u 00001IeHNE U3YYEHHOTO 1
21 Konrtposbnas padora Ne 1
«CTpoeHne BeniecTBa. 1
XuMHuyecKasi peakuus)
Tema 3. BemecTBa U ux cBoiicTBa (9 4)
22 Mertasl 1
23 Hewmeramnsl. bnaropogasie rasbt 1
24 KucnoTer HeopraHndecKue ¥ OpraHndeCcKue
1
25 OcHoBaHusl HEOpraHUYECKHUE U oprannyeckue | 1
26 AMdoTepHBIE COCTUHEHUSI HEOPTAHUYECKUE
U OpraHUYeCcKue 1
27 Comnu 1
28 [Ipaktuueckas padora Ne 2. Pemienue 1
AKCIIEPUMEHTATBHBIX 3a/1a4 110 TEME
«BemiecTBa U X CBOMCTBaY»
29 [ToBrOpeHue u 06001IeHUE TEMBI 1
30 Kontponabnas padora Ne 2
«BeniecTBa U X CBOMCTBA» 1

Tema 4. XuMus U coBpeMeHHOe 0011ecTBO (4 4)




31 XuMHUUYECcKasi TEXHOJIOTUS 1
32 XHUMHUYECKasi TPAMOTHOCTh KaK KOMIIOHEHT 1
o0IIIeH KyJIbTYpBhI YeTIOBEKa
33 KonTpoabHas padora Ne 3 3a Kypc XUMHH
11 knacca. 1
34 [ToBTOpenune u o6o0mEeHne
Kypca. 1
COI'JTACOBAHO COIJTIACOBAHO

[Iporokon 3acemanust
MeToauueckoro coBeTa
MBOY COII
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