C=RU, O="MBY ""lNuuen
Ne6™", CN="Muuyk Enena
lOpbeBHa, anpekTop",
E=school6@edu.tgl.ru

00 df 31 30 b6 af 69 cb c2
2022.04.10 13:08:20+04'00'

MyHuuMnajabHoe 010/1:KeTHOe 00111e00pa3oBaTe/IbHOE YUpPeKICHUe
ropoackoro okpyra ToabsarTu «JInmeu Ne 6»

IMPUHSTA YTBEPXKJIEHA
Ilemarornueckum cosetoM MBY «JIutieit N6y [Tpukazom no MBY «Jluneii Ne6y
ITpotokon Ne_1 ot « 28 »_08. 2020 r. Ne_216-o1 ot « 28 »_08. 2020 .

Hupextop MBY «JInneit Ne6»

E. IO. Munyxk

PABOYASA ITPOI'PAMMA

NPEAMET «XUMMSD»

8-9 knaccnl

CocraBurenn: /Ipodot C.C.

TOJBATTU
2020



PaGouas mporpamma mo npenmMety «Xumusi» 1 8§ — 9 KI1accoB COCTaBJICHA Ha OCHOBE:

1. ®enepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOI'O OOIIEro
obOpazoBanus, yrBepxkaecHHOTO pukazoM Nel897 ot 17.12.2010 r. (pexn. ot 31.12.2015 Nel1577).

2. IlpumepHoii ocHoBHOM oOpaszoBarenbHOr mporpaMmbel @I'OC OOO (omoOpeHHOM
pemieaneM DenepanbHOTO Y4eOHO-METOANYECKOT0 OOBEIUHEHUs MO 00IIeMy 00pa3oBaHHUIO,
npoTtokoi ot 8 ampens 2015r. Ne 1/15)

3. OOITI OO0 MBY «JIuueit Ne6» r. 0. Tonpartu

4. @enepallbHOTO MEpeYHs YUYEOHHKOB, PEKOMEHIOBAHHBIX K HCIIOJIB30BAHUIO MIPH
peanu3ali UMEIOIIUX TOCYJAapCTBEHHYIO aKKpPEAWTAIMI0O 00pa3oBaTENbHBIX MHPOTrpaMM
HAYaJILHOTO, OOIIEero, OCHOBHOT'O OOINEro, CPeIHEro OoO0IIero oO0pa30BaHUS», YTBEPKICHHOTO
npukazoM MunucrepcTBa obpazoBanus U Hayku Poccuiickoii @eneparuu ot 31.03.2014 Ne 253.

5. IIporpamMma kypca xumuu it 8-9 kiaaccoB obieoOpazoBarensubix opranuzanuii O.C.

["abpuensna, C.A. CnagkoBa. Xumus. 8-9 knaccel: M.: [Ipocsemenue, 2020.

I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOro npeamera «Xumus» B 8 — 9
KJ1accax

BoinmyckHuK HayuMTes:

3HaAMb (NOHUMAMD).

— XHMMHYECKYI0 CHMBOJIUKY: 3HaKM XMMHUYECKHMX 3JEMEHTOB, (OPMYJIbI XUMHUYECKUX
BELIECTB, YPABHEHUS XUMUUECKHUX PEAKIIM;

— BaXKHeHIIMe XHWMHUYECKHE TMIOHATHUS: BEIIECTBO, XHUMHUYECKUH JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpHAs Macchl, MOH, KaTUOH, AHUOH, XUMHUYECKast
CBS3b, JJIEKTPOOTPULIATENBHOCTD, BaJIECHTHOCTD, CTENIEHb OKHCIIEHUS,

MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, PacTBOPHI, ANEKTPOIUTHI M HEINEKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMALUSA,  OKHCIWTEIb W BOCCTAHOBMUTENb,  OKHUCICHHE U
BOCCTAHOBJICHHE, TETUIOBOM A((EKT peakimu, OCHOBHBIE THIBI PEaKIMil B HEOPTraHUYECKOU
XUMUU;

— (GOpMYIMPOBKH OCHOBHBIX 33aKOHOB M TEOpPUH XHMHHU: aTOMHO-MOJEKYJISPHOTO
YYEHHMs; 3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, ITOCTOSTHCTBA COCTaBa BEIIECTB, ABOraapo;
nepuoanueckoro 3akoHa J[. M. MenaeneeBa; Teopun CTpPOEHUS aToMa M YYEHHs] O CTPOCHUH
BELIECTBA; TEOPUU NIEKTPOJIUTUYECKON JUCCOLUAIMN U YUEHHUSI O XUMUYECKON PEaKIINH;

HA3b16aMb:

— XHMHYECKHUE IJIEMEHTHI;

— COCAMHCHUSA U3YUYCHHBIX KJIACCOB HCOPIraHUWYCCKUX BCIICCTB;
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— OpraHuyYecKue BeIecTBa Mo UX (opmyine: MeTaH, 3TaH, STHIICH, alleTUICH, METAaHO,
9TaHOJI, TVIMLIEPUH, YKCYCHAs KACIIOTA, INIF0K03a, Caxapo3a;

00BACHAMD:

— (u3MYECKUN CMBICI aTOMHOTrO (MOPSIIKOBOrO) HOMEpa XUMHUYECKOrO D3JIEMEHTA,
HOMeEpa Ipyniibl U repuoaa B nepuoauueckoit cucreme J[. . Mengeneesa, kK KOTOPbIM 3JIEMEHT
IIPUHAJIEIKUT;

— 3aKOHOMEpPHOCTHM HM3MEHEHHUs CTPOEHHUS aTOMOB, CBOMCTB 3JEMEHTOB B IIpejeiax
MaJbIX MEpPUOJOB W A-Tpynn, a TakKe CBOMCTB 00pa3yeMblX HMMH BBICIIUX OKCHUIOB U
TUAPOKCHUIOB;

— CYILHOCTb IIPOLIECCa 3JIEKTPOJUTUUECKON AUCCOLUAIIMY U PEAKIIMI HOHHOTO 0OMEHa;

Xapaxmepuzoeambw:

— XUMHYECKHE 53JeMEHTHl (0T BOAOpOJa A0 KalbllMs) HAa OCHOBE MX IOJIOKCHHUS
B IEPUOANYECKON cucTteMe xumuueckux diemeHtoB [I. M. MenneneeBa u ocoOeHHOCTEN
CTPOEHHS UX aTOMOB;

— B3aUMOCBSI3b MEXK/y COCTaBOM, CTPOEHHUEM U CBOWCTBAMHU HEOPraHUYECKUX BEILECTB;

— XHUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (MPOCTHIX
BEUIECTB — METAJUIOB M HEMETAJIOB, COEAMHEHUH — OKCHUJOB, KHUCIIOT, OCHOBAaHMIA,
aM(OTEpHBIX OKCUI0B U TUAPOKCUIOB, COJIEN);

onpeoensims:

— COCTaB BeLIEeCTB 0 uX hopMynam;

— BAJICHTHOCTh U CTETIEHU OKHUCIIEHUS DJIEMEHTOB B COEIMHEHUU;

— BH/JIbl XUMUYECKOMN CBSA3H B COEAMHEHUSAX;

— THUIIBI KPUCTAJIINYECKUX PEIIETOK TBEPBIX BEILECTB;

— NPUHAIJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COEUHEHM;

— TUIBl XUMHUYECKHUX PEaKIIHii;

— BO3MOXHOCTb IPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa;

coOCmaenAmy.

— CXEMBI CTPOEHMS aTOMOB IEPBBIX ABAALIATH IEMEHTOB MEPUOANYECKON cucTemsl /1.
N. Menpeneena;

— (hopMyIIBl HEOPTaHUYECKUX COEAMHEHNN N3YUYEHHBIX KJIACCOB BEIIECTB;

— YpaBHEHHUS XUMHUYECKHUX PEAKIIHUI, B TOM YHCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METO/1a AIIEKTPOHHOT 0 OanaHca;

be3onacHo obpawamucsi:

C XMMHYECKOU MOCyI0i 1 1a00paTOpHBIM 000pYI0BaHUEM;



npPOBOOUMb XUMUYECKUL IKCHEPUMEHM.!

— NOATBEPAKIAIOIINI XUMUYECKUI COCTAaB HEOPTraHUYECKUX COEAUHEHHUIM;

— TIOATBEP)KIAIONMINNA XMMHYECKHE CBOWMCTBA HW3YYCHHBIX KJIACCOB HEOPTaHMYECKHX
BEIIECTB;

— TI0 MOJYYEHHUI0, COOMPAHUIO U PACIIO3HABAHUIO ra3000pa3HBIX BEIIECTB (KUCIOPOA,
BOJIOpPO/Ia, YTIEKHUCIIOrO ra3a, aMMHUaKa);

— TI0 OTIPEACIICHUIO XJIOPHUI-, CyJIbdaT-, KapOOHAT-MOHOB M MOHA AMMOHHMS C IIOMOIIBIO
KaueCTBEHHBIX PEAKITU;

BLIYUCTIAMD .

— MacCCOBYIO JIOJIF0 XUMHYECKOT0 JIEMEHTA TI0 (hOpMYJIe COCTUHEHUS;

— MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE;

— Maccy OCHOBHOT'O BEIIECTBa 10 M3BECTHOW MAacCOBOM JOJIH MPUMECEH;

— 00BEMHYIO JOJI0 KOMIIOHEHTA Ta30BOM CMECH;

— KOJIMYECTBO BEIIECTBa, OOBEM WM MacCy BEIIECTBA IO KOJMYECTBY BEIECTBA,
00BEMY MM Macce peareHTOB, WK MPOYKTOB PEaKIUy;

UCNONb3068aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUS 68 NPAKMUYeCKOU OesmelbHOCMuU U

NOBCEOHEBHOU HCUZHU!

— it 6€301acHOTO OOpallleHus C BEIIECTBAMHA U MaTepuaiaMu B TTOBCEIHEBHOM KU3HHU
¥ TPAMOTHOTO OKa3aHUs MEepPBOI MOMOIIY MPHU 05KOTaX KUCIOTAMU U IIEI0YaMH;

— JUIsl OOBSICHEHUS OTJIEbHBIX (PAKTOB U MPUPOIHBIX SBICHUIA;

— I KpI/ITI/ILIGCKOI\/’I OILICHKH HHq)OpMaHHH 0 BCHICCTBAX, UCIIOJIb3YCEMBIX B 6I>ITy.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

Xapakmepuzoeams OCHOBHbLE MeMOObl NO3HAHUS XUMUHECKUX 00beKmos: HabnoeHue,

uzmepetue, IKCnepUMeHm, MOOeIuposanue;

pasiuuams Xumuyeckue 00bekmol (8 cmamuke):

— Xumuyeckue 21eMeHmbl U NPOCmule 8euecmed,

— Memannvl U HeMemaiuivl U XapaKxmepu3oeams OMHOCUMENbHOCMb NPUHAOIEHCHOCIU
MAaKux 00beKmos K mou iy UHoU epynne;

— opeanuyeckue u Heopeanuieckue coeOUHeHUs.,

—  2udpokcudvl  (Kuciopoocooepiicawjue  KUCIOMbl, OCHOBAHUS,  amghomephbvie
2UOPOKCUOBL);

—  OKCuObl  Hecolleobpasywwue u  coreobpasyrowue  (KUCIOMHble, OCHOBHbIE,

amgomepnvie);



— BAIEHMHOCMb U CIeNneHb OKUCTEHUSL,

— cucmemamuieckue U mpusuaibHvle MepMUHbL XUMUYECKOU HOMEHKIAMYpbl,

— BHAKOBYIO cucmemy 6 Xumuu (3HaKu u @opmynvl, uUHOeKcul U Ko3pduyuenmuol,
CMPYKMYPHbIE U MONEKYISAPHbIE (POPMYIbl, MONEKYISAPHbIE U UOHHbIE YPAGHEHUs peakyutl,
NOJIHble U COKPAWéHHble UOHHble YPABHEHUs peakyuil, MepMOXUMUYecKue YpaeHeHus,
0003HAYeHUs. CMeneHU OKUCTeHUSA U 3apsA0d UOHA 8 (POpMYie XUMULECKO20 COCOUHEHU),

pasiuuams Xumuyeckue 00beKmol (8 OUHAMUKe):

— usuyeckue u Xumuyeckue CmopoHsbl NPOYECCco8 PACMEOPeHUsl U OUCCOYUAYUU,

— OKUCIUMENbHO-80CCIMAHOBUMENIbHbIE PeaKyuU U peakyuu 0oMeHa;

— cXeMbl U YPABHEeHUs XUMUYECKUX PeaKyull,

COOMHOCUMD:

— 9K30MepMuYecKue peaKyuu u peaKyuu 20peHus;

— Kamanumuieckue u pepmMeHmamusHvle peakyus,

— Memai, OCHOBHbIU OKCUO, OCHOBAHUE, COTlb,

— HeMemai, KUCIOMHBIU OKCUO, KUCIOMA, COlb,

— CmpoeHue amoma, 6uUO XUMUYECKOU C6s3U, MUn KPUCMALIUYECKOU peuémKu
u Qhuzuueckue ceolicmsa sewecmed;

— Haxoolcoenue d1eMeHmMOo8 8 NPUPOOe U NPOMbBLULIEHHbIE CNOCOObL UX NOLYYEHUsL,

— HEeobX00UMOCHb XUMUHECKO20 NPOU3BOOCMEA U mMpebOBAHUL K OXPAHe OKpYjicarowel
cpeovbl;

— HeoOX00UMOCMb NPUMEHEHUS COBPEMEHHBIX 8eujecma U Mamepuaios u mpebosanull K
300p08becHepedCcenulo;

8bIOGUCAMb U IKCNEPUMEHMANLHO NPOBEPSIMb UNOME3bl O XUMUUECKUX CEOUCMEAX

geuecms Ha OCHOBe UX COCMABA, CMPOCHUs U NPUHAOTIEHCHOCMU K ONPeOenNéHHOMY

K1accy (epynne) gewyecma;

NPOCHO3UPOBAMb  CNOCOOHOCMb  8ewjecmsd  NPOAGIAMb  OKUCIUMENbHble — UTU

80CCMAHOBUMENIbHbIE CEOUCBA C YUEMOM CMmenenell OKUCIeHUs dIeMEHMO8, 6X00AUUX 8

ec0  cocmas, a  makxce  NPOOYKMO8  COOMBEMCMBYIOWUX  OKUCIUMENbHO-

B0CCMAHOBUMENILHBIX PeaKyull;

COCMAGIAmMb  YpAGHeHUs  peakyuil ¢ ydacmuem — MUNUYHBIX — OKUCAUMmMenel

u soccmanosumenell Ha OCHOGe dNIeKMPOHHO20 OANaHCaA;

onpedenams  803MONCHOCMb — NPOMEKAHUS.  XUMUYECKUX  peakyuil Ha  OCHose

INEKMPOXUMULECKO2O PAOA HANPANCEHUL MEeMAlos, padd 31eKmpoompuyamenrbHOCmu

Hememanios, mabauysbl pacmeopumMocmu U y4éma yCcio8utl npoeeoeHUst peaKyuil;



npoBOOUMb PACUEMbl NO XUMUYECKUM OPMYNAM U YDAGHEHUM:

— 07151 8b1800A POPMYIbL COCOUHEHUSL NO MACCOBLIM 00JIAM INEMEHNO8;

— 0J151 NPUCOMOBIEHUsL PACMBOPA C UCNONIb308AHUEM KPUCATIOSUOPAMO8;

— OJ151 HAX0JICOEHUsL 00U BbIXOOA NPOOYKMA PeaKyuu no OMHOULEHUIO K MeopemuiecKu
B03MONCHOMY,

— ¢ ucnonvzosanuem npasuna I eti-/lroccaka 06 00bEMHBIX COOMHOUWEHUAX 2A308;

— C UCNOTIL308AHUEM NOHAMUL (KMOJIbY, «KMMObY, «4UCI0 A802adpoy,

— N0 MEePMOXUMUYECKUM YPABHEHUSM PeaKyul;

npoBOOUMb  XUMUYECKULI IKCNEPUMEHM C HEYKOCHUMENbHbIM COON00eHueM Nnpasui

MeXHUKU Oe30NaCHOCU:

— N0 YCMAHOBNEHUIO KAYECMBEHHO20 U KOTUYECTNBEHHO20 COCMABA COCOUHEHUS,

— NpU BbLINOIHEHUU UCCAEO08AMENLCKO20 NPOCKMA,

— 8 OOMAWHUX YCLOBUSX,

UCNONb306aMb NPUOOPEmMEHHbIe Klouesble KOMNeMeHYUulu 051 6bINOJIHEHUs NPOEKMO8 U

VUeOHO-UCCIe008aMENbCKUX  pAOOmM N0 U3YYEHUI0 CEOUCMS, CNocob08 NOIYUeHUs U

PACNO3HAHUSL BeUeCms,

onpedenams — UCMOYHUKU — XUMUYECKOU  uHopmayuu,  npeocmasisams  CNUCOK

UHPOPMAYUOHHBIX pecypcos, 6 MOM Yucie U HA UHOCMPAHHOM 53blKe, 20MOBUMb

UHGOPMAYUOHHDBLI NPOOYKM U NPE3EHMOBAMb €20,

00bLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEWECmBaAX U XUMUYECKUX Npoyeccax,

KPUMUuYeckyu OMmHOCUMCs K NCeB0OHAYYHOU UHDOpMayu, HedoOpOCcOBeCMHOU peKiame 6

cpeocmeax MaccoBol uHghopmayuu;

€030a8amv MOOeU U cxembl 0I5l peuletus Y4eOHbIX U NO3HABAMENbHbIX 3a0a.

JInuHoCTHBIE, MeTaNlpeAMEeTHBIC H NPeIMETHbIE Pe3yJIbTAThI 0CBOCHHUS Kypca
XMMMHU

ITo 3aBepiIeHNIO Kypca XMMHUHU Ha 3Tare OCHOBHOI'O OOIEro o0pa3oBaHMs BBITYCKHUKH
OCHOBHOM ILIKOJIbI TOJIKHBI OBJIAJIETh CIEAYIOIIUMHU pe3yIbTaTaMu:

1. JInYHOCTHBIE pe3yabTaThI:

1) ocosnanue cBOEW STHUYECKOW MPUHAISKHOCTH, 3HAHUE UCTOPHHM XUMHU M BKJIaja
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHHS K ITO3HAHUIO XHMHH; TOTOBHOCTH

U CIIOCOOHOCTH y4allMXcs K CaMOpPa3BUTHUI0O U CaMOOOpPAa30BAaHHMIO HAa OCHOBE H3YyUYEHHBIX
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(akTOB, 3aKOHOB M TEOPUH XHMHHU; OCO3HAHHOTO BBIOOpA U MOCTPOCHHWE WHIUBHIyaTbHON
00pa30BaTeNbHON TPACKTOPUY;

3) ¢opmuposanue UENOCTHOW ECTECTBCHHO-HAYYHOW KapTHHBI MHpPa, HEOTHEMIICMOW
YacThIO KOTOPOH SIBJIAETCSI XUMHUYECKasi KapTHHA MUPA;

4) oeradenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAyKd U
00111eCTBEHHOU MPAKTUKH, B TOM YUCJIE U XUMUUYECKHM;

5) ocsoenue counaabHBIX HOPM, IPABHJI IOBEICHHUS, POJICH 1 (HOPM COLIMAIIBHOM )KU3HH B
couuyMe, NMPHUPOJIe U YAaCTHOM *KM3HM Ha OCHOBE HKOJIOTMYECKOH KyJIbTyphl M 0€3011aCHOrO
oOpalieHus ¢ BeIeCTBAMU U MaTepUaIaMHU;

6) popmuposarue KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIIEHHU CO CBEPCTHUKAMH M
B3pOCIABIMM B Ipolecce  oOpa3oBaTelbHOl,  OOIECTBEHHO  IOJE3HOM,  y4yeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIOB AESATEIBHOCTH, CBA3aHHBIX C XMMHUEH.

2. MeTtanpeaMeTHbIe Pe3yJIbTAThI:

1) onpeoenenue 1enelr COOCTBEHHOrO OOYYEHUsI, IOCTAHOBKA U (POPMYIHPOBAHHE IS
ce0s1 HOBBIX 3a71ay;

2) nuaHupoganue TYTEH IOCTHKCHHS JKEIAEMOTo pe3yibTaTa OOy4YeHHsS XHMHH Kak
TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;

3) coomHecenue CBOMX NEHCTBUI C IJIAHUPYEMBIMH DE3YJIbTATAMHU, OCYUECMEICHUE
KOHTPOJISI CBOEH JIEATENILHOCTU B MpOIECcCe JOCTHKEHUS pe3yibTaTa, onpeoeieHue CrocoO0B
JNeMCTBUI TpU  BBIMOJHEHUM Ja0OpaTOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUHM C
MpaBUJIaMU TEXHUKU O€30MaCHOCTH;

4) onpedenenue WCTOYHMKOB XHMHUYECKON HH(MOpPMAILUK, MOJy4YeHHEe U aHammu3 eé,
co3/laHue NH(POPMAIIMOHHOTO NMPOIYKTA U €r0 MPe3eHTalNs;

5) ucnonv3osanue OCHOBHBIX HHTEIUICKTYalbHBIX OIEpAllMii: aHalW3a W CHHTE3a,
CpaBHEHHMSI M CHCTEMaTH3alMH, OO0OOIIEHWS W KOHKPETH3AlUH, 6bid6leHue TPUINHHO-
CIIEZICTBEHHBIX CBSI3€M W  nocmpoenue JIOTHYECKOTO PACCYXKACHUS ¥ YMO3AKIIOUCHHS
(MHIYKTUBHOTO, JEAYKTUBHOIO M TIO AaHAJOTMM) Ha MaTepHuaje eCTeCTBEHHO-HAyYHOTO
COJICpXKAHUS;

6) ymenue co3maBaTh, MPUMEHATh U NPEOOPA3OBHIBATH 3HAKK W CHMBOJIBI, MOJEIU U
CXEMBI IJId PCIICHUA y‘—Ie6HBIX 1 IIO3HABATCJIbHBIX 3a/a4,

7) gpopmuposarue M pazeumue SKOIOTUUECKOTO MBIIUICHUS, YMEHUE TPUMEHSTH €r0 B
[IO3HABATENIbHOM, =~ KOMMYHUKAaTHUBHOM,  COLMAIbHOW  MpakTHKe | NpodeccCHOHaNbHOM
OpHEHTAINH;

8) eenepuposanue uaek u onpeneeHnue CPeaCTB, HEOOXOAMMBIX IS HX PEaTu3aIliH.



3. IIpeameTHbIE pe3yabTaThl:

1) ymenue 0003HaYaTh XUMHYECKHE DJIEMECHTHI, HA3bIBaTh WX U XapaKTepHU30BaTh Ha
OCHOBE MOJI0KEHUA B iepuoandeckon cucreme J1. 1. Menneneena;

2) opmyruposanue W3yYCHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aToM,
MOJIeKYyJ1a, MOH, KaTHOH, aHHUOH, NMPOCTOE M CJOXKHOE BEIIECTBO, XMMHUYECKash PEaKIHsi, BUIbI
XUMUYECKHUX PEaKUUH U T. I1.;

3) onmpedenenue mo GopMygaM cocTaBa HEOPTaHMYECKUX W OPraHHMUYECKHUX BEIICCTB,
BaJICHTHOCTH aTOMOB XUMHUYECKHX AJIEMEHTOB WJIU CTETIEHU UX OKUCJICHHUS;

4) nonumanue WHQPOPMAIMH, KOTOPYHO HECYT XUMHUYCCKHE 3HaKd, (QOPMYJIbI
U ypaBHCHUS;

5) ymenue knaccuguyuposams npocTbie (METAIbI, HEMETAUIBI, OJArOPOAHBIC ra3bl)
CloxHbIe (OMHApHBIE COCTUHEHUS, B TOM YHCIIE€ U OKCHJBI, a TaKKe THAPOKCHIBI — KUCIOTHI,
OCHOBaHHUsA, aM(pOTEpHBIE TUAPOKCH]IBI — M COJIN) BEIIECTBA;

6) gopmyruposanue IEPUOANYECKOTO 3aKOHA, 00BSACHeHUe CTPYKTYPhl ¥ HH(POPMAIIHH,
KOTOpYIO HEc€T IMepuoauveckas cucreMa xumuueckux odnementoB JI. WM. Menzeneesa,
PAackpvlmue 3HaYCHHsI IEPUOINYECKOTO 3aK0OHA;

7) ymenue xapakmepuzoeams CTPOCHHE BELICCTBA — BUIBI XMMUYCCKHX CBS3CH M THITBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpoeHUsT aTOMOB XUMHUYECKHMX 3JIEMEHTOB C MOPSIKOBBIMH HOMepaMu 1—
20 u 26, omobpadsicenue VX C TOMOIIBIO CXEM;

9) cocmaenenue GOpMyn OKCHIIOB XMMHUYECKHX 3JIEMEHTOB M COOTBETCTBYIOIIUX UM
THJIPOKCHIOB;

10) nanucanue CTPYKTYpHBIX (OPMYJ MOJCKYISPHBIX COCAMHEHUH U (HOPMYIBbHBIX
€/IMHUL] MOHHBIX COEMHEHUI! 110 BaJICHTHOCTH, CTENIEHN OKHCIICHUS WK 3apsly HOHOB,;

11) ymenue ¢popmyruposams OCHOBHBIC 3aKOHBI XUMHU: TIOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHSI, COXPAaHEHHUSI MacChl BEIIECTB, 3aKOH ABOTa/Ipo;

12) ymenue gpopmynuposams OCHOBHBIEC TOJIOKEHUSI aTOMHO-MOJICKYIIPHOTO YUYEHUS H
TEOPHH EKTPOIUTUUECKOHN TUCCOIMALINY;

13) onpedenenue TPU3HAKOB, YCIOBUI MPOTEKAHUS M MPEKPAINICHUS XUMHYECKUX
peaKIuii;

14) cocmasnenue MONACKYISPHBIX YPaBHEHUH XUMHUYECKUX PEAKIUH, MOATBEPKAAOIINX
o0Iye XMMUYECKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIECTB M OTPAKAIOLIMX

CBSI3U MEXIY KJIaCCaMH COCTMHCHHUIA,
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15) cocmaesnenue ypaBHEHHMH peakUMid C y4acTHEM D3JICKTPOJIMTOB TAaKKE B HOHHOM
opme;

16) onpederenue 1O XUMHYECKUM  YPAaBHEHHSM MPHHAIICKHOCTH  PEAKIHUit
K ONpeeIEHHOMY THITY WIH BUIY;

17) cocmasnenue ypaBHEHHI OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C IIOMOILBIO
METO/1a AIIEKTPOHHOTO OaaHca;

18) npumenenue TOHATHIA «OKHCICHHE» M «BOCCTAHOBJICHHE» IS XapaKTEPUCTHKH
XUMHYECKHX CBOMCTB BEIECTB;

19) onpedenenue ¢ NOMOILIBIO KAUECTBEHHBIX PEAKLUil XJIOpUA-, CyibdaT- U KapOoHAaT-
AQHMOHOB U KaTHOHA aMMOHUS B PacCTBOPE;

20) ob6vsacuenue BIUSHUS Pa3InYHBIX (PAKTOPOB HA CKOPOCTh XUMHUCCKUX PEAKIIUI;

21) ymenue xapaxmepuzo6éams TOIOKCHUE METAIIOB U HEMETAUIOB B MEPUOIUYECKOMN
CHCTEME JJIEMEHTOB, CTPOCHHE MX aTOMOB M KPHUCTAJUIOB, OOIIME (PU3UUECKUE U XUMHUYECKHE
CBOMCTBA;

22) obwschenue MHOTOOOpa3usi MPOCTBIX BEIIECTB SBJICHUEM aJUIOTPOIHHU C yKa3aHHEM
€€ MPUYUH;

23) ycmanosnenue pa3iuauil THIPO-, TUPO- U JCKTPOMETAILTYPIHH U ULIIOCIPUPOBAHUE
ATHX pa3IM4YHil MPUMEPaMHU TPOMBIIIJICHHBIX CIIOCOOO0B MOJTYYEHHUSI METAIIIOB,

24) ymenue oasame 00UIy0 Xapaktepuctuky anmemeHtoB |, I, VIIA rpymn, a Takke
BOJIOPOJIa, KHCIOpOAa, a3oTa, cepbl, (ocdopa, yriepoaa, KpeMHUS M OOpa30BaHHBIX HMHU
IPOCTHIX BEIIECTB W BaXKHEHIINX COCAMHEHUH (CTpOEHUE, HAXOXKJICHHUE B TIPUPOJIE, TTOIyUEHHE,
bu3NYecKre U XUMHUYECKUE CBOMCTBA, TPUMEHEHUE);

25) ymenue onucvléams KOPPO3UIO METAIUIOB U CIIOCOOBI 3AIIIUTHI OT HEE;

26) ymeHnue npouzeo0ums XUMUIECKHE PacuEThl C HCIOJIb30BaHUEM TTOHATHI «MaccoBas
JIOJISl BEIIECTBA B CMECH», «KOJHYECTBO BEIIECTBA», «MOJIPHBIH 00BEM» MO QopMmyrnaM u
YPAaBHEHUSM PEaKIIMii;

27) onucaHue CBOWCTB U MPAKTUYECKOTO 3HAUYCHHS U3yYCHHBIX OPraHMYECKHUX BEIIECTB;

28) evinonnenue 0003HAUCHHBIX B TMPOTPaMME IKCIEPUMEHTOB, PACHO3HABAHUE
HEOPTraHMYECKUX BEIIECTB 10 COOTBETCTBYIOIIMM MTPH3HAKAM;

29) cobarodenue ipaBui 0€30MaCHO PadOThl B XUMUYECKOM KaOWHeTe (J1abopaTtopun).



CoaeprxaHnue Kypca XUMHH

8 KITACC

Tema 1. HauajibHbIe IOHATHSA U 3aKOHBI XHMHHU

Tema m BemectBa. CBoMCTBa BEHIECTB. DTAJOHHBIE (U3UYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuanoBeieHue. Poslb XUMUM B )KU3HU COBPEMEHHOT0 oluiecTBa. OTHOIIEHNE
o0rmIecTBa K XUMHUH: XeMOpmIns 1 xeMo(poOusi.

Meroapl u3ydenus xumuu. HaOmromenwe. DkcnepuMmeHT MopenupoBanue. Mojenu
MaTepHallbHbIE U 3HAKOBBIE HJIM CUMBOJIbHBIE.

I'azer. XKunkoctu. TeEpabie BewmecTtBa. B3auMHBIE Iepexoabl MEXKIAy arperaTHbIMHU
COCTOSIHMSIMH BEIIECTBA: BO3TOHKA (CyOIMManusi) U AecyOnumMarus, KOHISHC AU U HCIIapeHue,
KPUCTAJUIN3ALUs U [IJIaBJICHUE.

®uznueckue siBjeHUus. YUCThIE BElIECTBA U CMECH. | OMOT€HHbIE U T€TEPOT€HHbIE CMECH.
Cmecu ra3oo0pasHble, kuiukue u TBEpAbIe. CrOCOOBI pa3felieHuss CMECEH: TeperoHka, Wiu
JUCTWUIALMS,  OTCTauBaHue,  (UIbTPOBAaHUE,  KPUCTAUIM3ALUsl WO  BbIIapUBaHHE.
Xpomarorpadus. [Ilpumenenue 3Tux cnocoboB B 1a00paTOPHON MPaKTUKE, Ha TPOU3BOJICTBE U B
OBITY.

XUMUYECKHE BJIEMEHTBl. ATOMBI M MOJEKYJbl. lIpocTble M CHOXHBIE BEIIECTBA.
AmoTponus Ha npuMmepe Kuciaopoaa. OCHOBHbBIE MOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUEHHSL.
Honsl. BemecTa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3HakM (CHUMBOJIbI) XHMHUYECKUX 3JeMeHTOB. MHdopmanus, KOTOpyr0 HECyT 3HaKu
XUMHYECKHX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHMM HEKOTOPHIX XMMHUYECKUX OJEMEHTOB.
[Tepuoanueckas tabnuua xumudeckux aneMmeHToB [[. V1. MeHzaeneeBa: KOpOTKONEPUOIHBIN U
JUIMHHOTIEPUOIHBINA BapuaHThl. [lepross! u rpynmsl. [ 1aBHas U mo6o4Has NOATPYNIbL, WK A- U
b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnyeckue Qopmyinsl. Muaekcel n kodpdunueHTsl. OTHOCUTENbHAS MOJEKYJsSpHas
Macca. MaccoBasi 1oJisi XUMHUYECKOIro 3JIeMeHTa B coenuHeHuu. MHpopmanus, KOTopyto HeCyT
XUMHYECKHE (HOPMYIIBI.

BanentHocts. CTpykTypHble (opMynbl. XUMHUYECKHE 3JIEMEHTHl C IMOCTOSHHOW U
MEPEMEHHON BaJIEHTHOCTHbIO. BBIBOJ (opMylnbl coeuHeHHs] MO BajeHTHOCTH. OmpezeneHue
BAJEHTHOCTH XUMHYECKOrOo JJieMeHTa 1o ¢opmyne BemecTtBa. (CocTaBieHHe Ha3BaHUU
COCIMHEHUH, COCTOSIIIMX U3 JBYX XHMMHMUYECKHX OJJIEMEHTOB, II0 BAJEHTHOCTH. 3aKOH

INOCTOAHCTBA COCTaBa BCUICCTB.
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Xumuueckue peakuuu. PeareHTsl UM npoAaykTel peakumu. I[Ipu3Haku XUMHYECKUX
peakuuil. YcioBUS MX NPOTEKaHUs M IpeKpalieHus. Peakuuu ropeHus. DK30T€pMHUYECKHE U
SHIOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHUs MACChl BEIECTB. XUMHUUECKUE ypaBHEHMs. COCTaBICHUE XUMUYECKUX
ypaBHeHu. MHDOpMAaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukanuss XMMHUYECKUX pEakIHii MO0 COCTaBy M YHCIY PEareHTOB M NPOIYKTOB.
Tunsl XUMUYecKUX peakuuid. Peakiuu coenuHeHUs, pa3lokKeHHs, 3aMelleHus U oOMeHa.
KaranusaTopsl u kaTanus.

Jlemoncmpayuu

Kosneknus marepranoB v U30EIHUN U3 HUX.

Monenu, ucronb3yeMble Ha ypokax (hu3uku, Onosoruu u reorpadpuu.

OO0BEMHBIE U IAPOCTEPIKHEBBIE MOJIEIH HEKOTOPHIX XUMHUECKUX BEIIECTB.

Mopenn KpUCTAIIMYECKUX PEIIETOK.

Cobupanue mpudopa 115 OTyUYEeHUsI ra3a U MPOBEPKaA €ro repMETHYHOCTH.

Bosronka cyxoro nibja, noja uiu HadTalruHa.

ArperatHble COCTOSIHUSI BOJIBI.

Paszgenenne 1ByX HECMEIMMBAIOIINXCS KUAKOCTEN C IIOMOIIBIO IEIUTEIIBHON BOPOHKHU.

Juctunnarop u ero padora.

YcranoBka i1 punbTpoBaHus U €€ padboTa.

YcraHoBKa JUIsl BRITApUBaHUS U e€ padorTa.

Komnnekuust 6bITOBBIX TpUOOPOB /17151 GUIBTPOBAHUS BO31yXa.

Paznenenune kpacsmiero BemiectBa (¢uioMacTepa C IOMOIIbIO METoAa OyMakHOM

Xpomarorpapuu.

Mogenu aquIoTpONHbBIX MOAU(UKALINKI YTIepoia U Cephbl.

[Tonyuyenue o30Ha.

Hoprpets! 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTkoneproaublii U JIMHHONIEPUOAHBIA BapHaHThl nepuoandeckoit cucremsl J[. U.

Meneneesa.

KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEN MOJIEKYI.

Arnmapat Kunna.

Paznoxenue 6uxpomara aMMOHHS.

I'openue cepbl 1 MarHUEBOM JICHTBI.

[Toptpetst M. B. Jlomonocosa u A. JI. JIaBya3sbe.

OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAaHEHUS MAacChl BEILIECTB.
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loperne ¢ochopa, pacTBopeHHE TNpPOAYKTa TOPEHHS B BOJE M HCCIEIOBAaHUE

MOJIYYEHHOTO PacTBOPA JIAKMYCOM.

B3anmoneiicTBre COMIHOM KUCIOTHI C IIMHKOM.

[Tonyuenue runpokcuna menu(ll) u ero pazioxeHue npu HarpeBaHHUH.

Jlabopamopmwie onvimol

O3HaKOMJIEHHE € KOJUIEKLIMEN 1a00paTOPHOU MOCYbI.

[IpoBepka repMeTHYHOCTH MPUOOPA JIsl TOITYUESHHUS Fa30B.

O3HakOMJIEHHE ¢ MUHEpaJIaMH, 00pa3yIOIIMMH IPAHUT.

[IpuroroBneHue reTeporeHHON CMECH MOPOILIKOB CEPHI € KEIE30M U UX pa3JieJIiCHHUE.

B3aumMozeiicTBre pacTBOPOB XJIOPUIOB U MOJUAOB KaJIHs C paCTBOPOM HHUTpata cepedpa.

[Tonyuenue runpokcuna menu(ll) u ero B3auMoeCTBUE C CEPHON KUCTOTOM.

BsaumopeiicTBue pacTBopa CoJbl ¢ KUCIOTOM.

[IpoBepka 3akoHa COXpaHEHHUSI MACCHI BEIIECTB HAa MPUMEPE B3aUMOJACUCTBUS HIEIOYH C
KHUCJIOTOM.

[IpoBepka 3akOHa COXpaHEHUS MACChl BEUIECTB HA MPUMEpPE B3aUMOACUCTBUS LIENOUU C
coutbro xenesa(Ill).

Paznoxxenue nepokcuaa Bojgopoaa ¢ momoinsio okcuga mapranna (IV). 11. 3amemenue
JKEJIe30M MU B METHOM KYIOpPOCE.

IIpakTnyeckne padorTsl

1. TlpaBuma TexHUKHM OE30MACHOCTH M HEKOTOpbIE BHABI pPabOT B XUMHUYECKOU
nabopaTopun (KaOMHETE XUMHUN).

2. HaGmroieHue 3a ropsiieit CBe4ou.

3. Ananu3 noyBsl (aHAJIOT PaboThl «OUYUCTKA TOBAPEHHOM CONNY).

Tema 2. BakHeiiline npeacTaBuTe/ Il HeOpraHuvecknux semectB. KosmuecTBeHHbIE
OTHOIIIEHHS] B XUMUH

CocraB Bo3nyxa. [lonarue 00 00BbEMHOI mose (¢p) KOMIIOHEHTa NPUPOJHOIM Ta30BOH
cMecH — Bo3ayxa. Pacuér o0bémMa KOMIIOHEHTa Ta30BOi CMECH MO €ro OOBbEMHOHN noiie U
Hao000pOT.

Kucnopon. O3zon. Ilonyuenue kuciopoma. CoOupanue W pacro3HaBaHHE KHUCIOPOJA.
XHUMHUYECKUE CBOMCTBA KUCIOPOA: B3aMMOJIECHUCTBUE C META/UIAMH, HEMETAJIJIAMU U CJIOKHBIMU

BCIICCTBaAMU. HpI/IMCHeHI/IC KHCJIOpOoJa. KPYTOBOPOT KHCJIOpOJa B ITpUpPOJIC.
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Oxcunpl. OOpa3oBaHue Ha3BaHHM OKCHIOB Mo uX (opmynam. CocraBieHue ¢Gopmy
OKCHJIOB IO WX Ha3zBaHuAM. lIpeacraBurenn OKCHUIOB: BOJA M YIJIEKUCHBIA ra3, HeraméHas
U3BECTb.

Bonopon B npupone. dusnyeckne 1 XuMUYECKHE CBOMCTBA BOAOPO/IA, €r0 MOJYyYEHUE U
MIpUMEHEHUE.

Kucnotel, ux coctaB u ux kiaccudukamus. Mamukaropel. Tabmuna pacTBOPUMOCTH.
CepHas U consiHast KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comm, ux cocraB W Ha3BaHus. PacTtBopumocth coselr B Boje. IlpencraBurenu cosneii:
XJIOpUJ HATpusi, KapOoHAT HATpus, pocdar KaabIus.

[TocTostnnass ABoraapo. KommuectBo BemiectBa. Monbs. Monsipaas Macca. Kpathbie
€MHULbl U3MEPEHUs KOJIMYECTBA BEIIECTBA — MWJUIMMOJb U KWJIOMOJb, MUJUIMMOJSIpHAs U
KHJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacuérel ¢ uMCmonb30BaHMEM MOHATUNA «KOJUYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«IOCTOSIHHAS ABOTAIPO».

3akoH ABoraapo. MomspHblii 00BEM Tra3000pa3HbIX BemecTB. OTHOCUTENbHAs
IJIOTHOCTH T'a3a Mo APyromy rasy.

KpatHbple enuHUIBI W3MEPEHHS — MHUJUIMMOJSIPHBIA W KHJIOMOJSPHBIH 0OBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ HMCnOnb30BaHMEM MOHATUNA «KOJUYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «YUCIO ABOTAIPOY.

IMuapocdepa. Kpyroopot Bojibsl B ipupojie. Pu3nyeckne 1 XUMHYECKHUE CBOMCTBA BO/IBI:
B3aMMO/JICUCTBUE C OKCUIAMHU.

OcHoBaHus, ux cocraB. PacTtBopuMocTh OCHOBaHMM B Boje. M3MeHeHHE OKpacku
WHJIUKATOPOB B IIENOYHOM cpene. IlpeacraButenu mienouei: THAPOKCHUIBI HATPUS, Kallud U
KaJIBIIHSL.

PactBoputens wu pactBopéHHoe BemecTBo. PactBopel. PactBopenume. ['mapartsl.
MaccoBast 10asi pacTBOPEHHOTO BellecTBa. Pacué€Thl, CBSI3aHHBIE C UCIOJb30BAHUEM IMOHATUS

«MaccoBas a0Jisd paCTBOpéHHOI‘O BCIICCTBA».

Jlemoncmpayuu

° Omnpenenenue coepkaHus KHCIOPOaa B BO3yXe.

° [TomyueHue KucCIOpoJga pasloKEHUEM TIepMaHTaHaTa Kaius W TEePOKCUAA
BOJIOpOJA.

° CobupaHue MeTOZI0M BHITECHEHHUS BO3yXa U BOJIBL.

. PacnoznaBanue kucmopona.
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lopenne Maraus, xenesa, yris, cepsl U ocdopa B KUCIOPOJIE.

Kosmekuus okcuaos.

[Tonydenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

I'openue Bogopona.

B3aumogeiictBue Bogopoaa ¢ okcuaom meau(1l).

Konnexkuust MUHEpanbHBIX KUCIIOT.

[IpaBuiio pa30aBieHus Cepoil KUCIOTHI.

Komnekuust cosneid.

TaOnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE.

Hekotopsie Meramibl, HEMETAUIBI W COEAWHEHUS C KOJIMYECTBOM BEIECTBA,

paBHBIM 1 MOJIb.

Monenb MOJISIpHOTO 00BhEMa ra3000pa3HBIX BEIIECTB.

Kosutekuust ocHOBaHU.

Jlabopamopnvle onvimol

[TomyTHEHNE U3BECTKOBOM BOJIbI IIPH MPOIMYCKAHUU YTIIEKUCIIOTO ra3a.

[Tonydenue Boopoaa B3aUMOICHCTBUEM IIMHKA C COJITHOM KUCIOTOM.

Pacno3naBanue KUCIOT C TOMOIIBI0 MHIUKATOPOB.

W3meHeHne oKkpacky MHIUKATOPOB B IIEJIOYHOM cpefie.

O3HakOMJIEHHE C TpernaparaMyd JOMAallHEd WM WIKOJBHOW anTeyKd: pacTBOpaMHU
MepPOKCHIa BOJIOPO/Ia, CIUPTOBOM HACTOWKH MO/A, aMMHAKa.

IIpakTuyeckne padoThl

4. [lonydenue, coOupanue U paclio3HaBaHUE KUCIOPOAA.

5. [lomyuenue, cobupanue u pacrio3HaBaHHE BOJOPO/IA.

6. [IpuroroBneHue pacTBopa € 3alaHHON MacCOBOM JOJIEN paCTBOPEHHOTO BEILIECTBA.

Tema 3. OcHOBHBIE KJIACChI HECOPrAaHMYECKUX COeIMHEHUI

OO6o6menue cBeneHuit 00 oOkcHaax, WX KilaccH(UKAIMKM, HAa3BAaHUSX M CBOMCTBAX.
CriocoObI MOTy4eHUs OKCUIIOB

OcHoBaHus, ux Kiaccuukanus, Ha3BaHUS U CBOMCTBA. B3ammoielicTBHE C KHUCIOTAMH,
KHCJIIOTHBIMH OKCHJAaMU U COJIsAMH. Pa3nokeHne HepacTBOPUMBIX OcHoBaHUK. CrocoObl
MOJIYYeHHUS] OCHOBAHMIA.

Kucnotel, ux knaccudukanus u Ha3BaHus. OOmMe XUMHUYECKHE CBOMCTBA KHCIOT.
B3anmoneiicTBrue KHUCIOT € MeTaulaMu. ODJIEKTPOXUMUYECKUW pAl HANpsHKEHUA METaslioB.

B3auMozaeiicTBHe KUCIOT C OKCUIAMH METaJLIOB. B3anMoIeliCTBUE KUCIOT C OCHOBAHUSIMU —
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peaknusa HedTpanuzauuu. BzaumoneiictBue kucinot ¢ cossiMu. IlonydeHne G€CKHCIOPOAHBIX U
KUCJIOPOACOAECPKALIMNX KUCIIOT.

Comn, wux xknaccudukanmus W CBOMCTBA. BzammopnelcTBue colel ¢ MeTauiamu,
0COOEHHOCTH ITHX peakuuid. B3anMmopeicTBre coeii ¢ CosiMu.

'enetnveckue psiapl MeTaia W HeMerauia. ['eHeTHdeckass CBS3b MEXKIY Kilaccamu
HEOPraHUYECKHUX BEIECTB.

Jlabopamopnbie onvimoi

BsauMoelicTBUEe OKcHIa KajablUsl C BOIOM.

IToMmyTHEHHE N3BECTKOBOM BOJBI.

Peaknus HelTpanusanuu.

[Tonyuenue runpokcuna meau(Il) u ero B3aumoielicTBUE C KUCIOTOM.

Paznoxenue ruapokcuna meau(Il) mpu HarpeBanum.

BzaunmogeiicTBHE KUCIIOT ¢ METaIIaMH.

BzaumogeiicTBHE KUCIOT C COJISIMH.

O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.

BiaumopeiictBue cynbdara meau(Il) ¢ xemnezom.

BzaumogeiicTBHE COJICH ¢ CONSIMMU.

['eneTndeckass CBsI3b MEXIY KJIacCaMH HEOPraHUYECKHX BEIIECTB Ha TMpUMEpE
CO€IUHEHHUI MEJIH.

IIpakTnyeckune padoTsl

7. Pemenue sKCepUMEHTAIBHBIX 33/1a4 Mo TeMe «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX

COCTUHEHUIY.

Tema 4. Ileppoguyeckuii 3aK0OH M NEPHOAUYECKAST CHCTEMa XUMHYECKHX 3JIEMEHTOB
. U. Menpaeneea. CtpoeHue aToma

EcrecTBeHHBIE ceMelCTBA XMMHUYECKHMX 3JIEMEHTOB: WICJIIOYHBIE M HIEJIOYHO3EMEIbHBIE
METaJlIbl, TaJIOTeHbl, HHEPTHBIE (Oaropoanbie) ra3el. AMdoTepHOCTh. AMQPOTEpHBIE OKCUIBI U
ruapokcuabl. KoMmmiekcHele conn.

Otkpertue J[. 1. MenneneeBpIM NEpUOIUYECKOTO 3aKOHA U CO3/IAHUE UM NMEPUOINIECKOM
CUCTEMbI XUMHYECKUX JIEMEHTOB.

AToMBI Kak (opMma CyIIECTBOBAHHMS XMMHUUYECKUX 3J€MEHTOB. OCHOBHBIE CBEJCHUS O
CTPOCHUU aTOMOB. JloKa3aTenbCTBa CIOKHOCTH CTpoeHuss aroMmoB. OmbiThl Pesepdopaa.

[1nanerapHast MOAENb CTPOEHUS aToMa.
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CoctaB aTrOMHBIX siep: MPOTOHBI, HEUTPOHBL. (THOCUTENbHAsE aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCHUTEIIbHASL AaTOMHAS MacCay.

Muxkpomup. InekTpoHbl. CTpoeHHE BJIEKTPOHHBIX YPOBHEM AaTOMOB XHMHUYECKHUX
aneMeHTOB 1—20. [loHsiTHEe 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. ®Pusmueckuil cmbicn cumBoiuku llepumonnueckoit cucrembl. CoBpeMeHHas
dbopMyIUpOBKa TMEPUOIUYCCKOTO 3aKOHA. VI3MEHEHHWs CBOWCTB J3JEMEHTOB B TEpPHOAAX U
rpymmnax kak GyHKIUS CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa dJEMEHTa-MeTallyla M dJEMEHTa-HeMeTalla MO0 HMX IOJIOKEHUIO B
IIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB [[. 1. Menneneena.

Jlemoncmpayuu

Paznuunble opMBbl TAOIHI] TEPUOINIECCKON CHCTEMBI.

MoaenupoBanue MocTpoeHus nepuoanueckon cucremsol /1. 1. Meneneena.

Moaenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

Mopenu aToMOB 3JI€MEHTOB |—3-T0 TIepHOo/I0B.

Jlabopamopnwvie onvimoi

HOJ'Iy‘lCHI/Ie aM(bOTepHOl"O TuaApoKCHuaa U UCCICA0BAHUEC CI'O CBOWCTB.

Tema 5. Xumnueckasi cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

HNonnas xumudeckas cBsizb. VOHBI, 00pa30oBaHHBIE aTOMaMH METAJUIOB U HEMETAIJIOB.
CxeMbl 00pa30BaHUsS MOHHOW CBSI3U sl OMHApHBIX coequHEHHH. MOHHBIE KpHUCTalIndecKue
peméTku U (PU3nYecKre CBOMCTBA BEIIECTB C 3THM TUIIOM perméTok. [lonsTre o ¢popmMynbHOMA
€JIMHULIE BEIECTBA.

KoBanentHast xumuueckasi CBsi3b. DIEKTPOHHBIE U CTPYKTypHbIe (opMyinbl. [lonstue o
BajieHTHOCTH. KoBajieHTHas HemomsipHas cBs3b. CxeMmbl 00pa3oBaHMsl KOBAJCHTHOW CBSI3W TS
OMHApHBIX coeAMHEHUN. MOJNEKYJIApHbIE U aTOMHBIE KPUCTAJUTMYECKHUE PEMIETKH U CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEMIETOK.

DNEeKTpOOTpULIATENbHOCTh. Psii  snexkTpooTpunatenbHocTd. KoBaneHTHas moJispHas
XuMHU4ecKast cBs3b. Jumonb. CxeMbl 00pa3oBaHMs KOBAJIIEHTHOM MOISIPHOM CBSI3U I OMHAPHBIX
COeIMHEHUN. MOJIEKyIsipHbIE M aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH W CBOWCTBA BELIECTB C
9TUM TUIIOM PEIIETOK.

Meramnueckass XUMHYECKas CBSI3b M METAUIMUECKas KPUCTANIMYECKas pelIETKa.
CBoiicTBa BEUIECTB C ITUM THUIIOM pelIETOK. EnnHas npupoia XUMUYECKUX CBS3EH.

Crenenb okucieHus. CpaBHEHHE CTENIEHU OKHUCIICHHS U BajeHTHOCTH. [IpaBuiia pacuéra

CTEeNeHel OKUCIeHUs 110 PopMyIaM XUMUYECKUX COeTMHEHUH.
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OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpeneneHue CTerneHed OKUCICHUS IS
AIIEMEHTOB, O0Opa3yIoUIMX BEIIEeCTBA pa3HBIX KjaccoB. Peaknuum HWOHHOTO oOMeHa W
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. OKHUCINUTENh U BOCCTAHOBUTENb, OKUCICHUE U
BoccTaHOBJIEHUE. (COCTABIEHHE YPABHEHUM OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKLIUN
METOJIOM 3JICKTPOHHOTO OasiaHca.

Jlemoncmpayuu

Buneodparmentst u cnaiapl «MloHHAs XUMUYECKas CBS3bY.

Komnekuus BemecTB ¢ MOHHOM XMMUYECKOH CBS3bIO.

Moaeny MOHHBIX KPUCTAIMYECKUX PEIIETOK.

Buneodparments! u cnaiiabl «KoBaaeHTHasE XUMUYECKas! CBSI3bY.

Komnnekuus BemecTB MOJEKYISIPHOTO U aTOMHOTO CTPOEHHSI.

Mopenu MONEKYJISIPHBIX U ATOMHBIX KPUCTAINIMYECKUX PEIIETOK.

Buneodparments! u cnaiasl «MeTanandyecKkast XMMUYecKas CBSI3b).

Komnekuus «MeTtaiuibl ¥ CriIaBbD».

B3anMoeiicTBre 1MHKA ¢ cepoil, COITHOM KucaoTou, ximopuaoM meau (I1).

I'openue maruumsi.

B3anmopeiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOJBI.

Jlabopamopnvie onvimul

H3zroroBneHue MOACIIN, I/IJ'IJ'IIOCTpI/IPYI-OH_IeI\/'I CBOMCTBa METAJJINYECKON CBI3HU

9 KIIACC
Tema Nel
IloBTOpEeHue u 00001IeHMe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie  coemuHenus. Okcunsl  coleoOpa3ymliiue ©  HecolleoOpa3yrolme.
[uapokcunpl:  ocHOBaHUsA, aM(pOTEPHBICE TUIPOKCUIBI, KUCIOPOACOJEPKAIUE KHUCIOTHI.
CpennHue, KUCIble, OCHOBHBIE U KOMILJIEKCHBIE COJIH.

O06o0061IeHre cBeleHui 0 XUMHUECKHUX peakiusax. Kimaccudukanms XuMHUecKux peaxkiuit
M0 pa3NUYHBIM MpPH3HAKAM: COCTaBY W YHCIY pPEarupyroluX W OOpa3yIOIIMXCs BEIIECTB,
TerIoBoMy 3D PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00Pa3yIOIINX
pearupyronme BeIIeCTBa, arperaTHOMY COCTOSIHUIO PEardpyroluX BEMIECTB, MCIOIb30BAHHUIO
KaTajau3aTopa.

[lonsiTHE O CKOPOCTH XHUMHUECKOW peakuuu. DakTopbl, BIUSIOIIME HA CKOPOCTb
XUMHUYECKHX peaklMid: MpHUpoJia pearupyrollux BeIIeCTB, MX KOHIIEHTpalus, TeMIeparypa,

mionaab COIMMPUKOCHOBCHU A, HAJIMYUC KaTaJlku3aTopa. Karamms.
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Jlemoncmpayuu

O3HakoMIJICHHE C KOJIJISKIIUSIMH METAJIOB U HEMETAJLJIOB.

O3HaKOMJIEHUE C KOJUIEKIIUSIMHU OKCUJIOB, KUCJIOT U COJICH.

3aBHUCUMOCTb CKOPOCTH XMMUYECKOU PEaKIIUK OT MPUPObl pEarupyrolrX BEIIEeCTB.

3aBUCHMOCTh CKOPOCTH XUMHYECKOM pEaklud OT KOHLEHTPALUU pearupyroumx

BEIIECTB.

3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuuu OT IUIOIAAd CONPUKOCHOBEHUS

pearupyromux BeIeCTB (KKUISITUN CION).

. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM pEeaKkIMu OT TEeMIIEpaTypbl pearupyrommx
BEIIECTB.

Jlabopamopmwie onvimol

B3anmoaeiicTBre aMmMuaka U XJ0pOBOJIOPOIA.

Peakuus HeliTpanuzanuu.

Hab6mronenue teroBoro 3dgdexra peakiuy HeHTpaanu3amu.

B3aumopeiictBue cepHoit kuciotsl ¢ okcuaoM meau(1l).

PasnoxeHne nepokcua BOJopo/ia ¢ IIOMOIIBIO KaTalla3bl KapTogers.

3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAKUUU OT MPUPOJAbl PEarupyrolInX BEUIECTB HA
npuMepe B3aUMOJICHCTBUSL PAacTBOPOB THOCYIbh(haTa HATpUS U XJopuaa Oapus, THOCyIbdaTa
HATpUs U COJITHOM KUCIIOTHI.

3aBUCUMOCTh CKOPOCTH XHWMHYECKOW pEaKIWH OT TPHUPOAbl METAUIOB TMPU HUX
B3aMMO/ICUCTBUU C COJITHON KUCITOTOM.

3aBUCHMOCTh CKOPOCTM XHUMHUYECKOW pEaKIUU OT MPUPOAbl KHCIOT TIpU HUX
B3aMMOJICUCTBHUH C JKEJIC30M.

3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIIMH OT TEMIIEPATYPHI.

3aBUCHMOCTb CKOPOCTH XUMHUYECKOW PEaKIIMU OT KOHUEHTPAIUH.

3aBUCHMOCTh CKOPOCTM XHMHMUYECKOW pPEaKUMh OT IUIOHIaJAM CONPUKOCHOBEHHS
pearupyromux BeIecTB.

3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMK OT KaTaau3aTopa.

Tema Ne2
XuMH4YecKHe peakii B PacTBOPAX AJIEKTPOJIUTOB
[Tonsitie 00 DSIEKTPOIUTHYECKON TUCCOIMAIIUU. JIEKTPOIUTBI M HEIJIEKTPOJIUTHI.
MexaHu3sm auccolMaluil  3JEKTPOJIMTOB C  Pa3jIMYHBIM  XapakTepoM cBs3u. (CrTeneHb

BHGKTpOJIHTI/I‘ICCKOﬁ JucCColranuu. CubHbIE U cIa0bIe OJICKTPOJIUTHI.
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OCHOBHBIE TIOJIOKEHHUSI TEOPUU BJICKTPOTUTHUYECKOH muccornuanuu. Knaccupukanums
MOHOB M UX cBoicTBa. KHCIOTHI, OCHOBaHHUS U CONMM KakK 3JEKTPONUTHL. VX kinaccupukamus u
JUCCOLAALU.

OOmue XMMHUYECKME CBOMCTBA  KHUCJIOT: H3MEHEHME OKpPacKd MHIUKATOpOB,
B3aUMOJCUCTBUE C MeETaUIaMM, OKCHUJAAMM M THIPOKCHUIAMU METAUIOB U  COJISIMHU.
MouekynsipHble U MOHHBIE (IIOJIHBIE U COKPAILEHHBIE) YPaBHEHUS peakluil. XMMUUYECKUH CMBICIT
COKPAIIEHHBIX YPAaBHEHUM. YCJIOBHS NPOTEKAHUS PEaKUUN MEXIY JJIEKTPOIMTAMH IO KOHILA.
Psan akTMBHOCTH METaJIIOB.

OOme XMMUYECKHe CBOMCTBA INENOYEH: B3aUMOICHCTBUE C KHCIOTAaMH, OKCHIAMH
HEeMeTaJUIoB, cojsMu. OOmMe XUMHYECKHE CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHUI:
B3aMMOJEICTBHUE C KUCIOTaMU, Pa3JI0KEHNE IIPU HAaTPEBAHUU.

OOme XMMHUYECKHE CBOICTBA CpEAHUX COJIe: B3aMMOJEHCTBME C KHUCIOTaMH,
11eJI09aMu, COJISIMUA U MeTaJulaMu. B3anMoIelicTBUE KUCIBIX COJIEH CO IIEJI0YaAMM.

I'upponu3 kak oOMeHHOE B3auMOJEHUCTBUE cojiel ¢ BOAOW. ['MIponau3 coiu CUIBHOIO
OCHOBaHMA U ciaboi kuciaoTel. ['miaponus comu ci1aboro OCHOBAaHMS M CHJIBHOW KHCIIOTHI.
Bonopoansrii mokazarens (pH).

CBoiicTBa KHCJIOT, OCHOBaHHM, OKCUIOB U COJIEH B CBETE€ TEOPUHU DJIEKTPOJIUTUUYECKOU
JUCCOLIMAIIMU U TIPEACTaBIECHUIN 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX.

Jlemoncmpayuu

HcnplTaHne BEEeCTB U UX PaCTBOPOB HA AIEKTPONPOBOIHOCTb.

3aBUCUMOCTB 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALIUH.

JIBU>KeHME OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.

Omnpenenenne xapakrepa cpeibl B pacTBOPax COJEH.

Jlabopamopnuie onvimol

Jucconumanus ciadblX 3JEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIOTHI.

N3menenne okpacKu HHIMKATOPOB B KUCIIOTHOU Cpesie.

Peakuust HeliTpanu3anuu pacTBopa MIENOYN Pa3IMUHBIMHU KHCIOTAMH.

[Monyuyenue runapoxcuna meau(Il) u ero B3aumoseiicTBre ¢ pa3IMYHBIMU KHCIOTAMH.

B3aumoneiicTBue cuibHBIX KUCIOT ¢ okcuiom meau(1l).

BzanmoeiicTBre KUCIOT C METAIIAMH.

KavecTBeHHast peakiys Ha KapOOHAT-HOH.

IlonydyeHne cTyaHs KpEMHHEBOW KUCIIOTHI.

KavecTBeHHast peakiyst Ha XJIOpUI- WIH CyIb(paT-uOHBI.

HN3MeHeHne OKpackyu UHAUKATOPOB B IIETOYHOM Cpelie.
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B3anmoneicTBre 11e04Yen ¢ yriIeKUCIbIM Ta30M.

KauecTBeHHas peakuysi Ha KAaTHOH aMMOHUS.

[Tonyuenue ruapoxcuna meau(Il) u ero paznoxenue.

BiaumopeiictBue kapOOHATOB C KUCIOTaMHU.

[Tonyuenue runpoxcua sxeneza(lll).

BiaumopeiicTBue xene3a ¢ pactBopom cynbdara meau(1l).

IIpakTuyeckue padoThl

1. Pemenuie sSKCriepuMEHTANIBHBIX 337124 M0 TeMe «DIEKTPOTUTHYECKAst TUCCOLUAIIUSY.

Tema Ne3
HemeTtayuibl M MX coeJMHEHUSA

CrtpoeHrne aTOMOB HEMETAIZIOB M HUX IMOJOXKEHHE B NEpUOAMYECKON cucteme. Psn
aMeKTpooTpuliaTensHocTd. Kpucrammuyeckue peméTkd HEMETalIOB — MPOCTBIX BEIIECTB.
Ousnueckue  cBoiicTBa  HeMeTauioB.  OOmuMe  XUMHYECKHE  CBOWCTBA  HEMETaJIOB:
OKHUCJIUTEIIbHbIE U BOCCTAHOBUTEIIBHBIE.

lanmorensl, cTpoeHrne WX aTOMOB U MOJeKyld. DuU3MuecKne U XUMHUYECKHE CBOWCTBA
raJIOreHOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWMCTB T'aJIOTEHOB B 3aBUCHMOCTHU OT UX IOJIOKEHUs
B Iepuoanyeckoil cucreme. HaxoxaeHue TrajoreHoB B MPUPOJIE M UX IOJIyYEHHE.
buonoruueckoe 3HaueHrEe U MPUMEHEHUE rajloreHoB.

I'amoreHoBOIOpOABI M COOTBETCTBYIOUIME UM KHCIOTHI: IIJIaBUKOBAs, COJIAHAS,
OpoMOBOIOpOIHAsI, MOA0BOJIOpoaHas. [amoreHunpl. KauecTBeHHble peakiuy Ha TaloOreHUA-
noHbIL. [I[ppuMeHeHne coeIMHEHN I TaJIOT€HOB.

Obmas xapaxktepuctuka 31nemMeHToB VIA-rpynnel. Cepa B npupoae u €€ MoixydeHHe.
AnnoTponHbele MOAM(UKALMKM Ccepbl M MX CBOICTBa. XHMMHUYECKHE CBOWMCTBa cepbl M €€
IpUMEHEHHE.

CepoBOJOpO/I: CTPOEHUE MOJIEKYIIbI, PU3NYECKNE U XUMUUECKHE CBOMCTBA, OJyYEeHUE U
3Hauenne. CepoBogopoanas kuciaora. Cynbduabl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcun cepoi(IV), cepuuctas kucnora, cynburel. KauecTBeHHas peakuus Ha Cynb(ut-
WOH.

Oxcup cepri(VI), cepHas kucnota, cyiabharel. KpuctanmoruapaTsl.

CepHasi KHCIIOTa KaK CHJIbHBIN 371eKTposnnuT. CBoMCcTBa pa30aBIeHHON CEpHOI KHCIOTHI
KaKk THUIIMYHOM KHUCIIOTBI: B3aMMOJEHCTBME C METaJJIaMHU, OCHOBHBIMH U aM(pOTEPHBIMH
OKCHJIaMH, OCHOBaHHUAMHU M aM(OTEPHBIMH THIPOKCHAAaMH, colisiMu. KauecTBeHHast peakius Ha

cynbdaT-HoH.
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OOmiast xapakTepuUCTHKa 3JEMEHTOB VA-Tpymmbl. A30T, CTPOGHHE €ro aroma
1 MoJieKyJibl. Pr3nuecKkue U XMMUUYECKHUE CBOMCTBA U IIPUMEHEHUE a30Ta. A30T B IPUPOJE U €TI0
Ouosornyeckas pob.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3NYECKHE CBOWCTBA. AMMHUAauHas BOJA, HAallaThIPHBIN
CIUpT, I'HjaparT aMMuaka. JJOHOPHO-aKLENTOpPHBIM MeXaHU3M OOpa30BaHUS CBS3M B KaTHOHE
amMMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coiau aMMOHMS M HX IIPUMEHEHHE.
KavecTBeHHast peakiysi Ha KAaTHOH AaMMOHHS.

Oxcuzpl a3ora: HeconeoOpasyrolye M KUCIOTHbIe. A30THCTast KUCIOTa U HUTPUTHI.
A30THas KUC0Ta, €€ NoJlyueHue U cBorictBa. HuTpaThl.

®ocdop, crpoerne atoma u amtorporus. Docuner. Pochun. Oxeun docdopa(V) u
docdopnas (oprodocdopnas) kuciora. Docdarsr.

OOmiast xapakTepucTUKa 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS AaTOMOB,
IIPOCTBIX BEIIECTB U COEJIMHEHUN B 3aBUCHUMOCTH OT IOJIOKEHUS AJIEMEHTOB B MEPUOJANYECKOM
cucteme. Yriepoa. AiutorpornHble Moaudukanmm: anMas, rpadgur. AMOpQHBINA yriaepoa: caxa,
aKTUBUPOBAHHBIM yroib. Azxcopbums. XuMmudeckue CBOHCTBa yriepoga. Kokcoxumuueckoe
IPOM3BOJICTBO U ero npoaykius. KapOumabl.

Oxkcun yrinepona(Il): ctpoenue mosekyisl, moiayuenue u cporictBa. Oxcup yriepoaa(IV):
CTpPOEHHE MOJIEKYJIbl, MOJIydeHHE U CBOMCTBa. YroipHas kuciaora. Coiau YroiabHOW KHCIOTHI:
KapOOHATHI U TUAPOKapOOHaTHl. TeXHUYecKas U MUIIEeBas CoJa.

Oprannueckast XuMus. YTJI€BOJOPOIBI.

Mertan, 3TaH U NpomaH Kak MpefesibHble (HACHIIIEHHBIE) YIJIEBOAOPOJbl. OTHUIIEH U
aleTHJIEH Kak HemnpeJesbHble (HEHACHIIEHHbIE) YriaeBoaopoabl. CTpyKTypHBIE (HOPMYIIbI
BeulecTB. ['openue yrneBonopoaos. Peakuun nerugpupoBanysi MPeAEIbHbIX YIIIEBOAOPOIOB.

CrnupTel. OTUIIOBBIN CIHMPT, €r0 MOJyYeHHE, IPUMEHEHUE U (PU3U0TI0rHYecKoe AeUCTBHE.
TpéxaTOMHBIN CIUPT MIMLEPUH. YKCYCHAs! KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenue aroma u HaxoxaeHue B mpupoje. Cunmuiuasl U cuiad. CBoiicTBa
kpemuus. Oxcun kpemuusi(IV). Kpemaueast kucnora u e€ com.

IIponsBoncTBo crekna u  nemeHta. [lpoayknus CHUIMKAaTHOH IPOMBIIIJIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuac. OnTudeckoe BOJIOKHO.

Hemerannst B mpupose. @pakuvoHHaAs TMEeperoHka MKHUAKOTO BO3JAyXa Kak CIoco0
NOJYy4eHUsl KHUCIOpoAa, a3zoTra u aproHa. Ilomyuenue Qocdopa, KpemMHHs, XJIOpa, HOAA.

DNEKTPOIN3 PAaCTBOPOB.
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Ilonyyenue CEpHOM KHUCIOTBI: CBIPBE, XHMMHM3M, TEXHOJIOTMYECKas CXEMa, METO
KUIIAIIETO CJI0s1, IPUHIMIIBI TeTJI000MeHa, MPOTUBOTOKA M UpKY . Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAs CXEMA.

Jlemoncmpayuu

Komneknus HemeTannos.

Mognenu KpUCTaNINYECKUX PEIIETOK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HaTOp ¥ NPUHLUIIBI €T0 PabOTHI.

I'openue HeMeTaI0B — MPOCTBIX BELIECTB: cephl, hochopa, IPeBECHOro yIJIsl.

OO0pa3s1bl TaTOreHOB — MPOCTHIX BEIIECTB.

B3anMozeincTBre rajloreHoB ¢ MeTaJlJIaMU.

BeiTecHenue xyopa GpoMOM HIIM HOZA U3 PACTBOPOB UX COJIEH.

Kostekuyst IpupoAHbIX COEINHEHUH XJI0pa.

B3anmoneiicTBre cepbl ¢ METAIIAMM.

I'openue cepsl B Kucnopozue.

Komnexnus cynbuaHbIX pya.

KayecTBeHHast peakiyst Ha CyJb(UI-HOH.

ObeciBeunBaHNE OKPALICHHBIX TKAHEW CEPHUCTHIM Ira30M.

B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEZBIO.

OOyriMBaHuEe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.

Huarpamma «CocTaB Bo3ayxa».

Buneodparments! u cnaiast «IItnubu 6azapbi».

[Tonyuenue, cobupanue U pacrio3HaBaHUE aMMHAKa.

Paznoxenue buxpomara aMMOHHS.

B3auMozeicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO.

I'openne u€pHoro nopoxa.

PasnosxeHne HUTpaTa Kajaus ¥ TOPEHUE B HEM JPEBECHOTO YrOJIbKa.

OO6pa3ipl TpUpOIHBIX coearnHeHuit pocdopa.

I'openue pocdopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tonyuenue 6enoro gocdopa 1 uCbITaHUE ETO CBOUCTB.

Konnexnust «O0pa3iibl NpUPOTHBIX COSTUHEHUM YTIIepO1ay.

IToptper H. JI. 3enunckoro. IloryomeHne pacTBOPEHHBIX BEIECTB WM Ta30B

aKTUBUPOBAHHBIM YIJIEM.

YcTpolicTBO MpOTHUBOTa3a.

MO,I[CJ'II/I MOJICKYJI M€TaHa, 9TaHa, OTUJICHA 1 allCTUJICHA.
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B3aumoneiicTBre sTuiIeHa ¢ OpOMHOI BOJION M pacTBOPOM I€PMaHraHaTa KaJusl.

OOure XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHON KUCIIOTHI.
KauecTtBenHas peakuys Ha MHOIOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3ibl NpUPOIHBIX COSAUHEHUN KPEMHUS.
Komneknus crekna, KepaMHUKH, HEMEHTA U U3J1E€JIUI U3 HUX.
Kouekuus npoayKuuu CUIMKaTHON MPOMBILIJIEHHOCTH.
Buneodparments! u cnaiiabl «I[Ipou3BoICTBO CTEKIIA U [IEMEHTaY.
Komnexkuus «IIpupoaHeie coequHEHNs HEMETAILIOBY.
Buneogparmentst u cnaiiapl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXay.
Buneodparmentet u cnaiinel  «llonmydeHue Bogopoda, KHCIOpPOJa H
ANEKTPOIIUTUIECKUM CIIOCOOOM.

Mopenu anmnapaToB AJig IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mopenp Kunsmero cios.

Mopaeinb KOJIOHHBI CHHTE3a AMMHUaKa.

BuneodparmenTs! u cnaiiasl «[Ipon3BoACTBO CEpHON KHCIOTHIY.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBO aMMHaKay.

Komnekuust «CoIpb€ A1 MOJTy4EHUsI CEPHOM KUCIOTHD.
Jlabopamopnvie onvimul

PacnioznaBaHue ramoreHu1-uoOHOB.

KauecTBeHHBIE peakiiy Ha Cyab(haT-UOHBI.

KauecTBeHHas peaknys Ha KATHOH aMMOHHS.

XHUMUYECKUE CBOMCTBA A30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
KayecTBeHHbIe peakiuu Ha GochaT-HoH.

[TonydeHue 1 CBOWCTBA YrOJIBHON KUCIIOTHI.

KauecTBeHHas peakuusi Ha KapOOHAT-HOH.

[Iponyckanue yriaekuciaoro rasa 4epes pacTBOp CHIIMKATa HaTpHs.
IIpakTnyeckune padorTsl

2. VI3yueHue CBOMCTB COJISIHOM KHCIIOTHI.

3. V3yueHne CBOMCTB CEpHOM KHUCIOTBHI.

4. IlonydyeHne aMMHaKa U U3Y4EHHUE €T0 CBOMCTB.

5. HonyquMe YTJICKUCIIOTO Ira3a. KauecrBennas pCaKknug Ha Kap60HaT-I/IOHBI.

Tema Ned

MeTajljibl H UX COeAMHEHU S

TaJIOrCHOB
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[lonoxxeHne MeTaAJUIOB B IMEPUOAUYECKOM CHCTEME XMMHYEeCKuX diemeHToB [I. M.
MenzeneeBa, CTpOEHHME aTOMOB M KPUCTAJUIOB METalIoB. Merauiueckas CBsS3b U
METaJUIMYecKass KpHUCTaJIM4ecKas pemérka. du3nueckue CBONCTBA METAJUIOB: JJIEKTPO- H
TEIUIONPOBOAHOCTh, OTPAXKAIOLIasi ClIOCOOHOCTb, MIIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIBI.

Mertannel  KaKk ~ BOCCTAaHOBHUTEIM.  OJEKTPOXMMUYECKMH  psii  HAINpPSOHKEHUH.
B3aumoneiicTBue METaUIOB C HEMETAJIIaMU, OKCUIAMU, KUCIIOTaMH, COJISIMUA. AJTIOMUHOTEPMUSL.

Obmas xapaktepuctuka syeMeHToB |A-rpynmnel. OKCHABI U THIPOKCHIIBI IIEIOYHBIX
METaJIOB, UX MOJy4YEHHE, CBOMCTBA, IPUMEHEHUE. BaxkHeNIMe COMM 1IETOYHbIX METAJIOB, X
3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

O6mas  xapakrepuctuka diemMeHTOB  llA-rpynmel.  Okcuasl U THIPOKCHIBI
HIEJIOYHO3EMEBHBIX METAUIOB, UX IOJY4YEHUE, CBOMCTBA M IMpUMEHEHUe. BaxkHelue conu
[IEJIOYHO3EMENbHBIX METAJNIOB, WX 3HAUYE€HHWE B MPUPOJEC U KHU3HU uenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJTBIIHS.

Bpemennas wu mocrostHHas kECTKOCcTh BOJbl. CHOCOOBI yCTpaHEHHS BPEMEHHOMN
#ecTkocTh. CrocoOBl yCTpaHEHHS TOCTOSIHHOM JKECTKOCTH.

CoenuHeHus aliOMHUHHS B MpHUpoae. XUMHUUECKHE CBOicTBa amoMuHusA. OCOOEHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS KaKk aM(OTEPHBIX COCTUHEHUH. BaxxHEeH e COMM aTlOMUHUS
(xmopun, cynsdar).

OcobeHHocTH cTpoeHus aroMa xesesa. JKenezo B nmpupone. Baxkneiimue pyasl xenesa.
[Tomyuenue uyryna u cranu. Oxcuasl u ruapokcuasl xenesa(ll) u (II). Conu xeneza(Il) u (IID).
OO6HapyxeHne KaTHOHOB eJle3a B pacTBOpe. 3HaU€HHE COETMHEHU JKeme3a.

Koppo3us rasoBast (xumuueckas) M D3JIEKTPOXUMHYECKas. 3alluTa METauIoB OT
Koppo3uu. Mertamiel B npupoje. [lonarue o metamnyprun. Yé€pHas UM LBETHAs] METALTyprusl.
[MupomeTtannmyprusi, THAPOMETAUTYPTUs,  AJIEKTpOMETaulyprus.  JloMeHHbIi  mporuecc.
[TepepaboTka yyryHa B cTajigb. JJIEKTPOJIN3 PACILIIaBOB.

Jlemoncmpayuu

B3anmoneicTeue HaTpus, TUTHS U KaJIbLIUS C BOJOM.

['openue HaTpusi, MarHus U jKee3a B KUCIOPOJIE.

Benbimka TepMUTHOR CMECH.

B3anmopeiicTBre cMecH MOPOIIKOB CEPBI U JKeTe3a, [IMHKA U CEPBI.

B3aunMopeiicTBre adtOMUHMS C KHUCIOTaMHU, 1I€JI0YaMU U BOJOM.

B3anmoneicTeue xkene3a u MEIH C XJIIOPOM.

B3anmopeiicTBre Mean ¢ KOHUEHTPUPOBAHHON CEpPHOWM KUCIOTOW M A30THOM KHCIOTOM

(pa36aBieHHON U KOHIICHTPUPOBAHHOM ).
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Okpacka miaMeHH COeUHEHUSMHU IIETOUYHbIX METAJIJIOB.

Oxkpacka miaMeHH COSUHEHUAMH I11eT0YHO3EMEJIbHBIX METAILJIOB.

T"amenue n3BecTu BOMOH.

[Tonyuyenue )ECTKON BOABI B3aUMOJIEUCTBUEM YIJIEKHUCIIOrO I'a3a C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUITSTYCHHUEM U T00aBICHUEM COJIBI.
YcTpaneHue MOCTOSTHHOM KECTKOCTH I00aBICHUEM COJIBI.

MoHUTHI ¥ MPUHLINT UX ACUCTBUS (BUICOPPArMEHT).

Komnnexuust npupoIHbIX COEAMHEHUN aTFOMUHUS.

Buneodparments! u cnaiiapl «OKCHT ATFOMUHUS B €0 MOAU(DHKAITII.
[Tosrygaenne ampoTepHOTo THAPOKCUIA ATFOMUHUS M HCCIICIOBAHUE €TO CBOWCTB.
Konnekuust «XuMuueckre UICTOYHUKH TOKAY.

Pe3ynprarhl AIUTENBHOIO 3KCHEPUMEHTA IO U3YYEHHIO KOPPO3UMU CTAIbHBIX WU3/EIIUN B
3aBUCHUMOCTH OT YCJIOBH MPOIECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopomaom.

Buneodparmentst u cnaiasl «[I[por3BoACTBO UyTryHa U CTATH.
Buneodparments! u cnaiiasl «3memnus U3 4yryHa v CTaam.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO aFOMUHUS.

Jlabopamopnvie onvimul

B3aumoneiictue xenes3a ¢ pactBopoM cyibdara meau(Il).

[TonydyeHue n3BECTKOBOM BOJIBI M OIBITHI C HEM.

[Monyuenue ruapokcuaos xenesa(ll) u (11).

KadecTtBeHHBIC peakiiy Ha KATHOHBI XKeje3a.

IIpakTnyeckune padoTsl

6. XKécTrocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

7. PenieHne SKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «MeTamisD.

Tema NeS
XuMHus M OKpyxKamoLas cpeia
Crpoenue 3emiu: sapo, MaHTHA, 3€MHas Kopa, JuTocdepa, rumpocdepa, armocdepa.
Xumuueckui coctaB 3emiu. ['opHbie nopoasl. Munepansl. Pynel. Ocagounbie TOpPHBIE TTOPO/IBI.
[Tone3nbie HCKOMaEMBIE.
HcTounnkn  XMMHYECKOTO  3arpsi3HEHUS  OKpyxkawmied  cpensl.  [1obanmpHBIE
9KOJIOTHYECKHE TMpoOJJeMbl YelOBEYECTBA: HapylleHWe OMOreOXMMHUYECKUX KPYroBOPOTOB

XUMHYCCKUX BJICMCHTOB, IOTCIVICHUC KJIIMMAaTa, KHUCJIOTHBIC OOXAIW W Ap. O30HOBBIE ABIPEBI.
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MexnyHapoaHOE COTPYIHHUYECTBO B OOJIACTH OXPAHBI OKPYKAIOIIEH Cpelbl OT XUMHYECKOTO
3arps3HEHUs. «3enEHast XUMUS».
Jlemoncmpayuu
Buneodparmentst u cnaiiasl «CtpoeHue 3eMind U €€ XUMUYECKUN COCTaBY.
Komiekuust MuHEpasioB M TOPHBIX IOPOI.
Komnexnus «Pyasl MeTamuioBy.
Buneodparmentst u cnaiapl «I 1ob6anpHbIe SKOJIOTHUECKHUE TPOOIEMbI YETI0BEYECTBAY.
BuneodparmeHTs! 1 caiiibl 0 CTENEHH SKOJIOTMYECKON YHUCTOTHI TOBApa.
Jlabopamopnvle onvimol
N3yuenne rpanura.
N3yueHne MapKUpOBOK pa3JIMYHBIX BUJOB MPOMBILUIEHHBIX M IPOJOBOJBCTBEHHBIX

TOBApPOB.

Tema Ne6
O0001meHNe 3HAHMI 10 XUMHHU KypPCca OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMEHYy
CrpoeHne aromMa B COOTBETCTBUM C  IIOJIO)KEHHEM XHMHMUYECKOIO  3JIEMEHTa
B niepuoanueckoil cucreMe. CTpoeHHE BeIleCTBA: XHMHMUYECKas CBSA3b M KpHCTaJUIMYeCcKas
pemérka. 3aBUCUMOCTb CBOMCTB 0OOpa30BaHHBIX 3JIEMEHTaMHU IPOCTHIX BEIIECTB (METaNJIOB,
HEMETAJJIOB, OJIarOPOAHBIX Ta30B) OT IOJOXEHUS 3JIEMEHTOB B MEPUOJUYECKON cHCTeMe.
Turosnorus HEOpraHMYECKNUX BEUIECTB, Pa3ACIICHHE UX Ha KJIAcChl U rpymnmsl. [IpencraBureny.
[Ipu3Haky M yCIOBUS TNPOTEKaHUS XMMHUYECKUX peakuMid. TUIOIOrus XUMHYECKHX
peakuMii 1O  pa3NMYHbIM IpHU3HAaKaM. Peaknuu HOHHOro oOMeHa. OKHCIHUTENbHO-
BOCCTAHOBUTENIbHBIE PEAKIIUH.
XHWMHMYECKHE CBOMCTBA IPOCTHIX BEIIECTB. XAPAKTEPHbIE XMMUYECKHE CBOMCTBA
coJyieo0pa3yroIuX OKCHIOB, THAPOKCUIOB (OCHOBAHUM, KUCIOPOACOAEPKAIIUX KUCIOT U

aM(OTEPHBIX TUAPOKCHJIOB), COJIEH.
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TemaTn4yeckoe MJIaHNpPoOBaHue y4eOHOro npeamera «XuMHs»

B 8 — 9 ki1accax

Ha3sBanue TemMbl
(pa3nena)

Koa-Bo

B Tom uncie

yacoB

KonTpoabHbie IpakTuyeckue

padoThI

padoThI

8 kiaacc

Tema 1. HauaabHbIe
MOHATHA U 3aKOHBI
XHMHUH

20

Tema 2. Basknelimme
npeacTaBUTeIH
HEOPraHUYeCcKHuX
BeIlleCTB.
KoanyecTBeHHBIE
OTHOLIIEHHUS B XHMHHU

18

Tema 3. OcHOBHBIE
KJIACCHI HEOPTraHUYeCKUX
coeINHEeHn

10

Tema 4. [lepnoauveckuii
3aKOH U NepHoanYecKasi
cHCTeMa XHMHYECKHX
sjemenToB /. U.
MenpeneeBa. CtpoeHue
aroma

Tema 5. Xumnueckas
cBA3b. OKHCJIUTEIBHO-
BOCCTAHOBUTEJbLHbIE
peakuuu

O000menune 3HaHUI MO
XHMHH 32 Kypc 8 ki1acca

Hroro

68
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Ne Ha3BaHnue TeMbl KoJj-Bo B ToMm uucie
m/m (pasnena) Tacos KonTpoabHbie IIpakTuyeckue
padoThI padoThI
9 kaac
1 Tema 1. [ToBTOpEHHE M 5 1
00001meHne cBeleHNH 110 KonTtpoabnasn
Kypcy 8 kiaacca padora Ne 1 mo
TEME
«IloBTOpEHME
OCHOBHBIX
BOIIPOCOB 32 KYpPC
8 ki1accay»
2 Tema 2. XuMHYeCKHe 10 1 1
peaknuu B pacTBOPax
JIEKTPOJINTOB
3 Tema 3. HemeTa/li1bl M MX 25 1 4
coeMHEHHU
4 Tema 4. MeTaJJIBI U HX 16 1 2
coeMHEeHHU
5 Tema 5. Xumus u 2 - -
OKpY:KaKlas cpeaa
6 Tema 6. O0001mEeHKE 10 1
3HAHMI 110 XUMHH Kypca
OCHOBHOM IIKOJIbI.
IToaroroBka K
OcHoBHOMY
rocy/1apcTBeHHOMY
IK3aMeHY
Hroro 68 5 7
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