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MOACHWMT ENBHATHNCK A

H3yuenue xumuu Ha cmyneHu 0CHOBHO20 00uie20 00pA306AHUA HANPAGICHO HA
docmudiceHue cneoyiouux yeeii:
* 0céoeHUe GajXICHeUwuXx 3HaHuil 00 OCHOBHBIX NOHATHSAX U 3aKOHAX XHMUH,
XUMHYECKON CUMBOJIHKE;
* 061adeHue ymeHuamu HAOMIOJATh XUMHYECKHE SBJIICHHUS, IPOBOJIUTH
XUMUYECKUHN SKCIIEPUMEHT, ITPOU3BOIUTh PaCUEThl HA OCHOBE XUMHUUYECKUX (PopMy
BCILIECTB M YPAaBHEHUN XUMHUUCCKUX PEAKIINM;
* pazeumue TO3HABATEIBHBIX MHTEPECOB U MHTEIUICKTYyalIbHBIX CIIOCOOHOCTEH B
MpOIECCe  MPOBEACHUS  XMMHYECKOTO  JKCIEPUMEHTa, CaMOCTOSATEIBHOTO
MpUOOpPETEHUSI 3HAHWK B COOTBETCTBHUM C BO3HHUKAIOIMIUMH >KU3HCHHBIMH
MOTPEOHOCTSIMU;
* gochumaHue OTHOIICHHS K XUMHUM Kak K OJHOMY U3 (yHJAaMEHTaJIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHMUS U DJIEMEHTY OOIIEYET0BEYECKON KYIbTYPHI;
cNMPpUMEHEHUNE MOMYYeHHbX 31Hga HasotacHor vl
WCTIOJb30BaHUs BEIIECTB U MaTEpPUaIOB B OBITY, CEJIbCKOM XO3SUCTBE U Ha
MPOU3BOJCTBE, PEIICHUS TMPAKTUYECKUX 3aJad B TOBCEIHEBHOW >KU3HH,
NPEIYyIPEKICHUS SIBJICHHUM, HAHOCSIIUX BPE/1 3/I0POBBIO UEJIOBEKA U OKPY KAIOIIEH
cpene.

HopmamueHuvie npaeosvie 00KyMeHmbl, HA OCHOBAHUU KOMOPBIX PA3padomana
pabouas npozpamma:

- ®enepanbubiid 3akoH OT 29.12.2012 Ne 273 —D3 «O6 oOpazoBanuu B Poccuiickoi
®deneparun»(c naMeHenusmu Ha 23 urons 2013 roga);

- 3akoHom TamboBckoit obmactu ot 01.10. 2013r Ne 321-3 «O6 oOpa3zoBaHuu B
TamMOOBCKOM 00aCTHY;

- npukaz Muno6pazoBanusi Poccun ot 05.03. 2004 Nel089 «OG6 yTBepx)aeHUU
deneparbHOrO KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHJAPTOB
HavyaJbHOT0 00IIer0, OCHOBHOTO OOIIEro U CpeIHEro (ITOJIHOTO) 00IIETro 00pa3oBaHUsD»
(c m3MenenussMu U jpornoiaHeHusMu ot 03. 06. 2008 Nel64, 31.08. 2009 Ne320,
19.10.2009 Ne427, 10.11.2011, 24.01.2012, 31.01.2012, 23.06.2015, 07.06.2017
No5006));

- npukazoM MwunoOpazoBanusi Poccun ot 09.03.2004 Nel312 «O6 yrtBepkiIeHuU
(denepaibHOrO0 0a3UCHOrO0 y4yeOHOTO IUIaHa W TNPHUMEPHBIX YYEOHBIX IUJIAHOB JUIS
oO1eoOpa3zoBarenbHbIX  yupexxaeHud Poccuiickoit  @enepanuu, pean3yrommx
porpamMmsl o01Iero oopazoBanus» (¢ U3MEHEHUsIMU U JtonojHeHusaMu oT 20.08.2008
Ne241, 30.08.2010 Ne889, 03.06.2001, 01.02.2012 Ne74);

- npukazoM MunoOpa3zoBanust Poccun ot 31.03.2014 Ne253 «OO0 yTBepkIeHUU
denepanbHOrO TEpeyHsT Y4YEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJB30BAHUIO TPHU
peanu3alii  UMEIIUX TOCYJAAPCTBEHHYIO  aKKpEIUTaIluio  00pa30BaTeNIbHBIX
IIPOTpaMM HadaJbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeaHero odmiero oopasoBanus (¢
n3MeHeHusIMHa 1 gonoaHeHusMHu ot 08.06.2015 Ne576, ot 28.12. 2015 Ne 1529, ot
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26.01.2016 Ne38, ot 21.04.2016 Ne459, ot 05.07.2017 Ne629);

- IOCTaHOBJIEHUE | TaBHOTO roCy1apCTBEHHOr0 caHuTapHoro Bpada P® ot 29.12.2010
Nel189 «O06 yrBepxknennn CanlluH 2.4.2821-10 «CanuTapHOTO-3IIHAEMUOIOTHUECKHE
TpeOOBaHUS K YCJIOBHSIM M opraHuzamuu obydeHuss B OY» (¢ M3MEHECHHSIMH OT
29.06.2011, 25.12.2013, 24.11.2015);

- Ycraom MBOY U36epaeeBckoii cpenneit 001eodpa3oBaTeIbHON ITKOJIBI;

- [TpumMepHas nporpaMmma o XMMUU JIJIi OCHOBHOW IIKOJIBI M TPOrPaMMbl aBTOPCKOTO
kypca xumuu i 8-11 kimaccos O.C. I'abpuensina.

Ceéedenuss 0  npozpamme, HA  OCHOGe  KOomopou pa3padomana

pabouas npozpamma.

Pabouast mporpamMMa mo XMMHH COCTaBJIeHAa B COOTBETCTBUU C (pemepanbHbIM
KOMIIOHEHTOM TOCYJapCTBEHHOI0 CTaHJapTa oO0miero oOpa3oBaHus, OJ00pEHHBIN
COBMECTHBIM pelieHreM Kosuierui Munoopa3zoBanust Poccun u Ilpesuauyma PAO ot
23.12.2003 r. Ne 21/12 u yTBepxkaeHHbIN mpukazom MunoopHayku P® ot 05.03.2004
r. No 1089 u npumepHOii MporpaMMbl OCHOBHOTO 00111€TO 0OOpa30BaHMUS.

3a ocHOBY paboueill mporpamMmsbl B3dTa Iporpamma Kypca xumuu mias §-11
KJaccoB  oOmeoOpa3zoBarenbHbIXx  yupexkaenudt  (atop O.C. T'abGpuensin),
pexkoMeHgoBaHHas JlemapramMeHTOM 00pa3oBaTeIbHBIX MPOrpaMM U CTaHIapTOB
oOrmrero oopazoBanusi Munuctepcra oopazoBanus PO.

Oobocnoseanue 8b100pa NPUMEPHOIL UL ABMOPCKOU NPOZPAMMBL 0.1
pazpadomku pabdoueii npozpammul

B nanHON mnpuMepHOW mporpamMMme peanm3yeTcsi METOAWYecKash KOHUEIMIHS,
KOTOpasl  3aKJIOYaeTcss B  LEJICHANpPAaBICHHOM PAa3BUTUM  MBIIIJIEHUS  BCEX
oOydJaronuxcsi B IPOLIECCE YCBOEHHUS MPOrpPaMMHOIO cojepxkanud. Kpurepuem
Pa3BUTHSI MBIIUICHUS B pyclie JaHHOW KOHIIEMIUU SIBIAETCS CHOPMHPOBAHHOCTH
TaKMX IMPUEMOB YMCTBEHHOW [EATEIbHOCTH, KaK aHalIW3 W CHUHTE3, CPaBHEHHE,
aHajorus, kaaccudukamus u o6o0IeHu e.

Oco0eHHOCTh TPOrpaMMbl COCTOUT B TOM, YTOOBI COXPAHHUTh MPUCYIIHMA
PYCCKOM CpeAHeH IIKOJEe BBICOKHM TEOPETHMUECKUl YPOBEHb M CleNiaTh OOydeHHe
MaKCHUMAaJIbHO Pa3BUBAIONIMM. JTO JIOCTHTAeTCs MyTEM BBIYUCICHUS YKPYIMHEHHON
TUIAKTUYECKOM E€AWHMIIBI, B PAHI KOTOPOH BCTYMAET OCHOBOMOJATAIOUIEE MOHSITHE
«XUMUYECKUH 3IEeMEHT U (DOPMBI €T0 CYIIECTBOBaHMS (CBOOOIHBIE aTOMBI, IPOCTHIE U
CJIOKHBIE BEIIECTBA)», CIJICIOBAHWE CTPOTOM JIOTUKE TMPHUHIIMIIA Pa3BUBAIOIIETO
0Oy4YeHUs MOJIO)KEHHOTO B OCHOBY KOHCTPYMPOBAHUS IPOrPaMMBbl, U OCBOOOXKICHHE
e€ oT n30bITKa KOHKPETHOI'O MaTepuaia.

[IporpamMmma mocTpoeHa € Y4Y4E€TOM peaU3alMU MEXIPEIMETHBIX CBSI3EH C
KypcoM pu3uku 7 Kiacca, rie u3y4aroTcsi OCHOBHBIE CBEJICHUSI O CTPOECHUU aTOMOB, U
ouosnoruu 9 knacca, rae Na€Tcs 3HAKOMCTBO ¢ XMMHYECKOW OpraHu3alued KIETKU U
npoiieccaMy 0OMeHa BEIECTB.

Benymmmu uaesMu npeanonaraeéMoro Kypcea sBisiioTCs:

- MaTepUalIbHOE €MHCTBO BEIECTB MPUPOJIbl, UX T€HETUYECKAs CBA3b;

- IPUYMHHO-CIICJCTBEHHBIE CBS3U MEXKJIYy COCTaBOM, CTPOEHUEM, CBOWCTBAMHU U
MIPUMEHEHUEM BEIIECTB;

- T03HABaE€MOCTb BEIIECTB U 3aKOHOMEPHOCTEHN MPOTEKAHUS XUMUYECKUX PEAKIU;
OOBSICHAIONMIAE W  MPOTHO3ZUPYIOMIAsl  POJb  TEOPETHUECKWX  3HAHUW  JJIs



(baKTONIOrMYecKoro MaTepuaja XHMHHU 3JEMEHTOB - KOHKPETHOE XHUMHUYECKOe
COCUHEHNE [IPEACTaBIACT coboit 3BEHO B HEIPEPBIBHON LeNH
IIPEBPALICHUI BEILIECTB, OHO Y4acCTBYET B KPYTOBOPOTE XMUMHUYECKUX HJIEMEHTOB U B
XUMHYECKOM ABOJIIOIUMN;

- 3aKOHBI MPUPOJbl OOBEKTUBHBI M IO3HABATENbHBI; 3HAHHE 3aKOHOB XUMHUHU AAET
BO3MOKHOCTb  YHIPABJIATH XWUMHUYECKMMH IPEBPAILCHUSAMMU BELIECTB, HAXOJWUTh
JKOJIOrMYecKre 0e30MacHble ClIOCOObI MPOU3BOICTBA U OXPAHBI OKPYKAIOLIEH Cpeibl
OT 3arpsi3HEHUS;

- HAyKa M NPAKTUKa B3aMMOCBS3aHbl;, TPEOOBAHMS NPAKTUKHA - JBIDKYLIAass cuia
pa3BUTHUS HAYKHU, YCIIEXU IPAKTUKHU 00YCIIOBJIEHBI TOCTUKEHUSIMU HAyKU;

- pa3BUTHE XUMHUYECKOM HAyKU M XUMH3ALUs HAPOIHOT'O XO35MCTBA CIIyKaT MHTEpecam
4ejoBeKa U OO0IIecTBa B 1LIEJIOM, MMEIOT TYMaHHCTUYECKUI XapaKTep U NPU3BAHBI
C0CcOOCTBOBATh PEIIECHUIO TTI00AIBHBIX TIPOOJIEM COBPEMEHHOCTH.

Hupopmayua 0 6nHeceHnbIX USMEHEHUAX 6 NPUMEPHYIO UU AGMODPCKYIO
npozpammy u ux 000CHo6anue

B nmporpammy 9 kiacca BBenu TeMy «XHUMHS U KU3Hb» (44aca), OHA €CTh B
CTaHJapTe, HO OTCYTCTBYET B aBTOpckoi nporpamme A.C. ["abpuensHa.

ITo teme «Opranuyeckue CoeIWHEHHS» 100aBiIeH 1 yac Ha KOHTPOJBHYIO
paboTy, Uil TPOBEPKHM YCBOEHHUSI YYalIUXCS OCHOB oOpraHuueckoil xumuu. Ha
000011IeHHEe 3HaHUI 10 XUMHUH 33 KypC OCHOBHOM IIKOJIBI OTBENM 3 yaca. J[aHHyto TeMy
BKIIIOUMJIM B pas3ziell, MOTOMY, YTO MHOTME YydYallluecs 3aKaH4YMBAIOT OOy4YEeHHE U
BBIOMPAIOT XUMHIO JUisi caaud B ¢opme [MA u HEoOXOOuMO NHOBTOPUTH 3TOT
MaTepuall.

Onpeodenenue mecma u poau y4edHo20 Kypca

OCHOBHOE coOJepKaHHE Kypca XUMHUHA & Kiacca COCTaBISIIOT CBEAEHUSA O
XUMHUYECKOM 3JIEMEHTE U (pOpMax €ro CyuleCTBOBAaHHUS - aTOMax, M30TOIAaxX, MOHAX,
MPOCTHIX BEIIECTBAX U UX BAXKHEUIIHMX COEAUMHEHHUSX, O CTPOECHUU BEIECTBA (THUIIBI
XUMUYECKUX CBSI3€d W BHJABl KPUCTAUIMYECKUX PEIIETOK), 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUi U UX KIaCCU(PUKAIINH.

BBeneHHBII B KypC XUMHUYECKHM OSKCHEPUMEHT TMPECIEayeT ILelb
chopMHpOBaTh y YYalIMXCS MPAKTHUYECKHUE HABBIKK B TPOBEJACHUH OCHOBHBIX
XUMUYECKUX Olepaluii, NpuoOIUTh UX K CaMOCTOSITEIbHOW XHMMHYECKOW padore,
0o0y4HTh O€30MACHOMY M 3KOJIOTMYECKHM T'PaMOTHOMY OOpAIlEHUIO C BEIIECTBAaMHU B
OBITY.

B copepxanun kypca «Xumuu» 9 kimacca B Havasie 0OOOIIEHHO PaCKPBITHI
CBEJICHUS O CBOMCTBAX KJIACCOB BEILIECTB - METAIJIOB U HEMETAJUIOB, @ 3aTEM MOJPOOHO
OCBEILEHBl CBOMCTBA IIEJIIOYHBIX M HIEJIOYHO3EMEIBHBIX METAJUIOB M TaJOTEHOB.
Hapsiny ¢ 3TUM B Kypce pacKpbIBalOTCSl TAaK:KE€ M CBOMCTBA OTACJIbHBIX Ba)KHBIX B
HApOJIHOXO3SIICTBEHHOM OTHOILIEHWU BEIIECTB. 3aKaHYMBAETCA KypC 3HAKOMCTBOM C
OPraHMYECKUMHU COEJUHEHUSIMH, B OCHOBE OTOOpa KOTOpBIX JICKUT HIes
IF€HETUYECKOTO  pPa3BUTUS  OpPraHMYECKUMX  BEIIECTB OT  YIVIEBOJOPOAOB IO
O6uononumMepoB (OEIKOB U YTIIEBOIOB).

[TpakTudeckue pabOTHI CIIy’KaT HE TOJIBKO CPEACTBOM 3aKPEIUICHUS YMEHUU U
HAaBBIKOB, HO TAKXKE U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(HOPMUPOBAHHOCTH.

Bxkypce 9 knacca npaktudyeckue padoThl MPOBOAUM MOCIE U3YUYECHHS TEM (TEMBbI



«Mertamne, «Hemeramisl).

Hughopmayusn o konuuecmee yuedonvix uacos 6 8 Kiacce
Bcero- 68 gacos; 2 yaca B HEJICIIO.
[11aHOBBIX: KOHTPOJIBHBIX padoT 4;
[IpakTuyeckux padort: 4

Hugpopmayusn o konuuecmee yueonvix uacos 6 8 knacce
Bcero- 68 gacos; 2 yaca B HEJICIIO.
[11aHOBBIX: KOHTPOJIBHBIX PadoOT 4;
[IpakTuyeckux padbort: 5

Dopma opzanuzayuu 00pa3zoeamenbHo20 npoyecca
OcHoBHas (opma opraHu3anuu y4eOHOro mpouecca - ypok. B 3aBucumoctn ot
e GopMbl IPOBENIEHUS YPOKa MOTYT OBITh CIIETYIOIIHE:
- YPOK-JIEKIIHS;
- YPOK-TIPAaKTUKYM;
- KOJUIEKTUBHBIN cioco0 00ydeHus, B3auMOOOMEH 3aJJaHUsIMU, paboTa B MMapax;
-ypOK-CEMUHaPp.

Texnonocuu odyuenusn

Oco0OEHHOCTBIO OpraHu3ali y4eOHOTo Tpollecca SBIAETCS OpPUEHTAIMs Ha
0e3yCIIOBHOE JIOCTMKEHHUE BCEMH OOyYaroONmIMMHUCS  O0O0SA3aTENBHOTO  YPOBHS
XUMUYECKOM moarotoBku. [IpoOrema  JgOCTHKEHHMST BCeMH  OOY4YarOIIMMUCS
00s3aTeNTFHOM TIOJITOTOBKUA  PEHIACTCSl UCIOJB30BAaHUEM TEXHOJIOTUH YPOBHEBOM
muddepeHnranuu o0yueHusi. YpoBHeBas nuddepeHuanus BoIpakaeTcsi B TOM, YTO
oOy4JasiCh MO OJHOW MporpamMmMe W ydeOHWKam, OoOydaromuecs MOTYT YCBauBaTh
MaTeprall Ha Pa3IUYHBIX YpOBHSAX. ONpeAeNsionM IMPU ITOM SIBISETCS YpPOBEHBb
oOs3arensHOM ToaroToBKU. Ha ero ocHoBe dopMupyroTcst 6ojiee BBHICOKHE YPOBHU
OBJIAJICHUSI MATEPUATIOM.

DOneMeHThl TEXHOJIOTUU WHIMBUIyaIU3AIIMN 00YUYEHUSs, TO3BOJISIONINE Pa3BUTh
CIIOCOOHOCTH K CaMOOOPa30BaHMUIO.

TexHosioruss MmpoOJAEMHOr0 OOy4YEeHHUs, CHOCOOCTBYIOIIAs AKTUBHU3AIUU
MBICTUTEIILHOM JESITEIbHOCTH, TI03HABATEILHOTO MHTEpECa.

TexHOMOTHS KOMMYHHKATHBHO-THAJIOTOBON JCATEIIBHOCTH.

DIJIEMEHTHI MOYJIbHOM TEXHOJIOTHH.

Hrposbie TEXHOJIOTUM.

NHudopmarmoHHbIEe TEXHOIOTHH.

Mexanuzmol hopmuposanusn Kirouegvlx KOMnemeHyuii 00yuaruuxcs
PabGouast mporpamma mnpeaycMaTpuBaeT (QOPMUPOBAHUE Y OOYyYaIOIIUXCS
o0mIey4eOHbIX YMEHH M HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JAEATETHHOCTH U
KITIOYEBBIX KOMIETCHIIMHA. B STOM HampaBlieHWW NpUOpUTETAMHU ISl y4eOHOTO
npeaMera «XuUMHUs» Ha CTYNEHM OCHOBHOTO 0OIIero oOpa3oBaHUs SBISIOTCS:
UCIOJIb30BaHUE [UIsI TIO3HAHMSI OKPY)KAIOIIETO MHpa pa3IUYHbIX METOOB



(HaOmroneHusi, U3MEPEHHUs, OMbITHI, IKCHEPUMEHT); TMPOBEIECHUE MNPAKTUYECKUX U
7a00paTOpPHBIX PadOT, HECIOKHBIX 3KCHEPHUMEHTOB M OMNHMCAHHE HMX PE3YyJbTaTOB;
WCIIOJB30BAaHME JUIA PEIICHUS I03HABATENIBHBIX 337a4 Pa3JIMYHBIX HCTOYHUKOB
uHbOpMaIK; COOII0IEHUE HOPM U MIPaBUII MTOBEICHUSI B XUMHUYECKUX JTAOOPATOPHUSX,
B OKpY’KaloIlel cpefie, a TakKe MPaBHII 370POBOT0 00pa3a KU3HHU.

Buowt u popmur konmpons
OaHo w3 TpeOOBaHUW MPUHIMIIA CUCTEMAaTUYHOCTH M TMOCJIEI0BATEIbHOCTH
npenanonaraeT HeoOXOJAMMOCTbh OCYIIECTBIEHHS KOHTPOJII Ha BCEeX ATamax
o0pa3oBaTeNpHOTO TMpoIlecca IO XUMHH. IJTOMY CHOCOOCTBYET MpHUMEHEHHE
CJIEIYIOLIUX BUAOB KOHTPOJISL.

BukioHTpdg NMpumeHsAaewmblelllpyMeHs s e Mble MeTO
KOHTPONS

[Ipensapu- OpOoHTAIBHBIN becena, XAMUYECKUN JIUKTAHT,
TEJIbHBIN YCTHBIN; (bpOHTAITBHBIN | TECTUPOBAHUE

ITMCbMEHHBIN
Texymui @poHTanbHBIA U UHAUBUAY-|becena; WHANBUAYAIBHBIA  OIpPOC;

QJIbHBIN YCTHBIN U MUCbMEH-|XUMUYECKUM JUKTAHT; BBIOJHEHUE
HBII; KOMOMHUPOBAHHBIA  |IPAKTUYECKOW pabOThl; MOJATOTOBKA
JIOKJIaJIa; COCTaBJICHHE CXEM, TaOJIuII;
HarnucaHnue pedepara

[Ipomexxyrounbiii |OpOHTAIBHBIN TMCBMEHHBIN | TecTupoBaHue

Tematnuecknii | PpOHTAIBHBIN MMCBMEHHBIN | TecTupoBaHue

Ilnanupyemolii yposens n0020moeKu 6blnycKHUK06 8 K1acca Ha KoOHey
yueonozo 2ooa

PesynbraTel u3yuenus kypca « XuMmusl. 8§ Kiacc» npuBeAeHbI B pazzene « TpedoBanus K
YPOBHIO MOJITOTOBKH BBIITYCKHUKOBY», KOTOPBIN MOJTHOCTBIO COOTBETCTBYET CTAaHAAPTY.
TpebGoBanus HaIlpaBJICHbI Ha peanu3anuio NEeATEIBbHOCTHOIO,
IIPaKTUKO-OPHUEHTHPOBAHHOTO U JUYHOCTHO OPHUEHTHPOBAHHOTO MOJIX00B; OCBOCHHE
YYaIlIUMUCS UHTEIUIEKTYaIbHOW U IPAKTUYECKOM IESITENbHOCTH; OBJIA/ICHUE 3HAHUSIMU
U YMEHHSIMHU, BOCTPEOOBAaHHHIMH B TIOBCEAHEBHOM JKW3HH, MO3BOJISIOMIMMU
OpPUEHTHUPOBATHCS B OKPYKAIOUIEM MHUPE, 3HAUMMBIMH ISl COXPAHEHUS OKPYKarolen
Cpelibl 1 COOCTBEHHOTI'O 3/10POBbSI.

PyOpuka «3HaTh/mOHMMATE» BKJIIOYAeT TpeOOBaHUS K ydyeOHOMY
Marepuaity, KOTOpPbI YCBaUBAETCS U BOCIPOU3BOIUTCS YUAILIUMHUCS.

PyOpuka «YMeTh» BKIIIOUaeT TpeOOBaHMS, OCHOBAHHBIE Ha 00JIee CIOKHBIX
BHUJIaX JESITENbHOCTH, B TOM YHCJIE TBOPYECKOH: OOBACHSITH, XapaKTepU30BATh,
ONPENEIIATh, COCTABIISTH, PACIIO3HABATH ONBITHBIM MIYTEM, BEIUUCIISITh.

B pyOpuke «Vcnomb3oBaTh mNpUOOpETEHHbIE 3HAHWS W YMEHHS B
MPAKTUYECKON JCSATEIBHOCTH U TIOBCEIHEBHOW >KHU3HW» TMPEACTABICHBI TPEOOBaHUSA,
BBIXO/ISIIIME 32 paMKU Y4EOHOTO Mpoliecca U HalleJIeHHbIE Ha pelIeHne pa3HOOOpa3HbIX
KU3HEHHBIX 33]1a4.



MHdpopmMauyumna gévMbpbeOnygABOHUMKE

Oo6yuenue Benércsa no yueonukam O.C. ['abpuensn «Xumus 8 kiacc» U «XuMus» 9
knacc, M. «Jlpoday, KoTopbie COCTaBISIIOT €AUHYIO TUHUIO Y4eOHUKOB, COOTBETCTBYET
denepadbHOMYy KOMIIOHEHTY TOCYJAapCTBEHHOTO 00Opa3oBaTeNbHOTO CTaHJapTa
0a30BOTO YpOBHS U peasin3yeT aBTopckyto nporpammy O.C. ["aGpuensaa
Pa6ouas terpaas O.C. I'abpuensn, A.B. SmykoBa, «Xumus» 8 kmacc, M.
Hpoda.
Pabotas Tetpanp O.C. ['abpuensin; A.B. Sumykoa, «Xumus» 9 knacc, M. Jlpoda.

COOEPXAHUWE KYPCA
MeToAb NO3HaHWA BeWeBMNBHMUNXUMNUYEC

XVMHSI KaK 4acTh €CTECTBO3HAHUA. XHMHMs - HayKa O BEIIECTBAaX, UX CTPOCHUH,
CBOMCTBAax M NPEBPALCHUSX.

HaGmtonenue, onucanue, M3MepeHHE, SKCIEPUMEHT, MozenupoBaHue. llonsatue o
XUMUYECKOM aHAJIM3€ U CUHTE3E.

OKCNEpUMEHTAIBHOE ~ M3YYEHHE XHMHYECKHMX CBOMCTB  HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB.

[IpoBenenue pacueToB Ha OCHOBE (JOpMyJ U YpaBHEHMI peakuuid: 1) MaccoBoil nonm
XMMHUYECKOTO JIEMEHTA B BELIECTBE; 2) MACCOBOM J10JIM PACTBOPEHHOI'O BEILECTBA B
pacTBope; 3) KOJIMYECTBA BEIIECTBA, MACCHI MM 00bEMa MO KOJIMYECTBY BEIIECTBA,
Macce Wi 00beMy OJTHOTO U3 PEareHTOB MM MPOYKTOB peaKkluu.

BewecTBO

ATOMBI U MOJIEKYJIbl. XUMHUYECKUWA D3JIEMEHT. S3bIK XUMHUH. 3HAKM XUMHUYECKUX
AIIEMEHTOB, XUMUYECKHUE (POpMyJIibl. 3aKOH MOCTOSIHCTBA COCTABA.

OTHOCUTENbHBIE aTOMHAasi M MOJEKYJsipHas Macchl. ATOMHasi €IWHUIA MAacCChI.
KonuyecTBo BemecTBa, MoJb. MossipHas Mmacca. MoJisipHbIid 00beM.

Yucteie BemiecTBa U cMecu BemecTB. [Ipupoaneie cmecu: BO3AYyX, NPUPOIHBIN Ta3,
He(Th, IPUPOIHBIE BOIBI.

KauecTBeHHBINM M KOTMYECTBEHHBIN COCTaB BellecTBa. [IpoCcThie U Cl10KHBIE BEIIECTBA.
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEILIECTB.

[lepponnyeckuii 3aKOH MW NEPUOAMYECKAs CHUCTEMA XUMHYECKUX DJIEMEHTOB
J.N. Menneneesa. [ pynmnsl 1 nepuoapl NIEPUOAUYECKON CUCTEMBI.

Crpoenue atoma. SAapo (MpoTOHBI, HEUTPOHBI) U ANMEKTPOHBL. M30Tombl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MEpBHIX 20 3JIEMEHTOB MEPUOIUIYECCKON CHCTEMBI
J.1. Menpeneena.

Crpoenue Monekya. XuMuyecKasi CBsI3b. THUIIBI XMMUYECKHUX CBSI3€il: KOBaJE€HTHAas
(moyisipHas ¥ HeMoJIsIpHAasi), MOHHAas, MeTauinueckas. [[oHSTHE O BaJIEHTHOCTH H



CTEIICHH OKHCJICHUSI.
BemectBa B TBEp1OM, JXHJIKOM U Ta3000pa3HOM cocTostHUH. Kpucrammmaeckue u
amop(dHbIe BemecTBa. TUITBI KPUCTATHIECKUX PEIISTOK (aTOMHAsI, MOJICKYJISIpHAs,
HWOHHAs U METaJUTM4IecKas).

XnmMmueckasa peakuywus

XUMHUYECKasi peakius. YCIOBUS W TMPU3HAKK XUMHYECKMX peakiuil. CoxpaHeHue
MAaCCHhI BEILIECTB NMPU XUMUYECKUX PEAKIUAX.

Knaccudukanus XuMHUYECKUX peakIuil M0 pa3Iu4yHbIM MpPU3HAKAM: YHCIYy U COCTaBY
HCXOJHBIX M MOJYYCHHBIX BEHIECTB; U3MCHEHHUIO CTEIECHEH OKHMCIEHUSI XMMHUYECKUX
AJIEMEHTOB; TMOTJIOIICHUIO WU BBbIACICHUIO »SHepruu. IloHsATHe 0O CKOpOCTH
XUMHAYECKUX peakunid. KatanuszaTopsl.

DIEKTPOIUTHYECKAsT TUCCOLMAIMS BEIIECTB B BOJHBIX PACTBOpaX. DNEKTPOJIUTHI U
HedNeKTpoauThl. MoHbl. KaTMOHBI M aHHUOHBI. DJNEKTPOJUTHYECKAS IAUCCOIUALIUS
KHCJIOT, IIeJ04YeH 1 coiel. Peakiimu nonHoro oomMeHa.
OKUCAUTETLHO-BOCCTAHOBUTENIbHBIC peakiiui. OKUCIUTETb U BOCCTAHOBUTEb.

QnemvMapAbEe OCHOBbL HeoOpraHMyecekoOIm

CBoiicTBa MPOCTHIX BEIIECTB (METAJUIOB U HEMETAIIOB), OKCUIOB, OCHOBAaHUM, KUCJIOT,
COJIEH.

Bonopon. Bonoponnsie coenqunenns HemetaiioB. Kucinopoa. O30H. Boga.

I"anorensl. ['anoreHOBOJOPOAHBIE KUCTIOTHI U UX COJIH.

Cepa. Okcunpl cepol. CepHasi, CEpHUCTAs U CEPOBOAOPOIHAS KUCIOTHI U UX COJIH.
A30T. AMMmuak. Coimu aMmMoHHd. OKcHIbl a30Ta. A30THASI KHUCJIOTAa U €€ COJIH.
®docdop. Oxcun pocdopa. OprodocdopHast KUCIOTa U €€ COJIH.

VYraepoa. Anmas, rpadut. YrapHbIid U YIJIEKUCIBIN ra3bl. YTOJIbHAS KUCJIOTA U €€ COJIU.
Kpemnuii. Oxkcun kpemuus. Kpemnauesast kuciora. CHIIMKATBHI.

[Ilen0ouHBIC U 1IEIOYHO-3EMEJIbHBIC METAJUIBI U UX COCTUHECHUSI.

Amomunuii. AMGOTEPHOCTh OKCU/IA U TUAPOKCHUIA.

Kenezo. Oxcuibl, THAPOKCHUIBI U COJIH KeJie3a.

MepBOHaAa4YanNnbHbLe NpeagcTaBieHNns 06 OPT ¢

IlepBoHauasibHBIE CBEACHUSI O CTPOCHUHN OPraHUYECKUX BEIIECTB.

YrieBogopoasl: METaH, 3TaH, ITUJIEH.

Couptbl (METaHOJ, 3TaHOJ, TJHUIEPUH) U KapOOHOBBIE KHUCJIOTHI (yKCyCHasl,
CTEapUHOBAsI) KaK MPEJACTABUTENIN KUCIOPOCOACPIKAIINX OPraHUYECKUX COSTUHECHUM.
Buonornyecku BaxHbIE BEUIECTBA: KUPHI, YTIIEBOIbI, OCIKHU.

[IpeacraBienus o moJiMMepax Ha MpUMepe MOJUITUIICHA.

3KCI'I€pVIM€HTaI'IbeIe OCHOBDbB XUWMWUWN

[IpaBuna pa®oThl B MIKOJIBHOM JTabopatopun. JlabopaTtopHas mocyaa u 000pya0BaHHE.



[IpaBuna 6€30mMacHOCTH.

Pa3nenenue cmeceid. OuncTka BemecTs. PUIbTPOBAHUE.

B3pemmBanne. [lpuroroBnenue pactBopoB. llosydyeHume KpucTtaiuioB —cozem.
IIpoBeneHre XUMUYECKUX PEAKIIMI B PACTBOPAX.

HarpeBatenbHble ycTpoiicTBa. [IpoBeneHre XUMUYECKUX PEAKLMI IPU HATPEBAHUU.
Metonpl ananu3a BemiecTB. KauecTBeHHBIE peakluu Ha ra3000pa3Hble BEILECTBA U
HOHBI B pacTBOpe. Onpenesienne xapakrepa cpeasl. MTHIUKAaTOPBI.

[TosyueHune ra3000pa3HbIX BELIECTB.

XNMunHs M XWU3HBDb

YenoBek B MUPE BEUIECTB, MATEPUAIOB U XUMUYECKUAX PEAKIIUM.

XuMmusa u 370poBbe. JIekapCTBEHHbIE TMpenapaThl; MPOOJEMbI, CBS3aHHBIE C HX
IIPUMEHEHUEM.

Xumus 1 nuia. KamopuiftHOCTb KUPOB, OENKOB U YIIIeBO10B. KOHCEpBaHThI MUILIEBBIX
IIPOAYKTOB (IIOBapeHHAas! COJIb, YKCYCHAsI KUCIIOTA).

XHUMHUYECKHUE BEIIECTBA KaK CTPOUTEIbHBIE U MOJEIOYHbIE MaTepHaIIbl (MEN, MpaMop,
U3BECTHSK, CTEKJIO, LIEMEHT).

[IpuponHbie UCTOUHUKH yTIAEBO10poA0B. HedTh u npupoaHblii ra3, UX NpUMEHEHHE.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIECH CPEbI U €ro MOCIEICTBUS.

[IpoGnembl 06€30MacHOTO MCHOJIb30BAaHUS BEIIECTB M XUMHUYECKHMX peakuui B
IIOBCEIHEBHOM KU3HU. TOKCUYHBIE, TOPIOYHE U B3PBIBOONIACHBIE BellleCTBA. bbITOBasA
XUMHYECKas TPAaMOTHOCTb.

CoapepxaHume TemM YyyebHOTIo Kypca

Tema: Beeoenue - 4 uaca

XuMHsT — HaykKa O BEIIECTBaX, MX CBOWCTBaX M TmpeBpaiieHusx. l[lonsarne o
XUMHUYECKOM 3JIEMEHTE U (pOpMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U
CJI0’KHBIX BEILECTBAX.

[IpeBpamenus BemecTB. OTIMYNE XUMUYECKUX PEAKIUNA OT (PU3NYECKUX SIBIICHUI.
Posib xmuu B )KU3HU YETOBEKA.

Kpatkue cBenenus n3 uctopur BOSHUKHOBEHHUS U pa3BuTHs Xxumuu. [lepuon anxumun.
[Tonsitue o ¢punocodpckom kamue. Xumus B XVI B. Pazputue xumun Ha Pycu. Poinb
OTEUECTBEHHBIX YUYEHBIX B CTAaHOBJICHHMM XHMHYECKOW Hayku — paborsl M. B.
JlomoHocoBa, A. M. bytneposa, /. 1. Menaeneena.

XUMHYECKas] CUMBOJIUKA. 3HAKM XUMHUYECKHUX DJIEMEHTOB U TPOUCXOKICHHE HX
Ha3BaHuil. Xumudeckue ¢opmyibl. Maaekcsl u koddduimenTsl. OTHOCUTEIbHBIC
aTOMHAas U MOJIEKYJIIPHASI MACChI.

[Tepuomnueckas cucrema xumuueckux snemeHtoB [[. 1. MenpaeneeBa, ee cTpykrypa:
Majble W OOJbIIME€ NEPUOJbl, TPYNIbl W MNOArpynnsl (TJaBHAasE W MOOOYHAs).
[leprognueckas cucteMa Kak CIpPaBOYHOE MOCOOHME UId TOJMy4YeHUs CBEICHUH O
XUMHUYECKUX JJIEMEHTAX.

PacdueTHble Haxa@axileand (THOCUTEIBHON MOJEKYJISIPHONW MAacChl BEIIECTBA
0 eT0 XUMHUUYECKOU hopmyre.

X
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Ilpakmuueckan  padoma Nl «llpuémbr oOpamenuss ¢  7a0OpPATOPHBIM
obopynoBanueM.HabmroaeHue 3a ropsiieit cCBe40in»

VYyammecs 1oJkHBI3 H & T b

OmnpeneneHre BaXKHEUIIUX TMOHSATUN: MPOCTHIE M CIOXKHBIE BEUIECTBA, XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa. pa3jinyaTh IMOHSATUSA «BEIIECTBO» U «TEJO0», «IPOCTOE
BELIECTBO» M «XHUMHYECKUN »dyeMeHT». OmnpeneneHue XUMHUYECKOW QOopMyIibl
BEIIECTBA, (OPMYIUPOBKY 3aKOHA TOCTOSHCTBA cOCTaBa. 3HAKu mepBbix 20
XUMHUYECKUX 3eMeHTOB. [loHMMAaTh M 3amuChIBaTh XUMUYECKHUE (POPMYIIbI BEIIECTB.
[IpaBuia TexHUKH 0€30MaCHOCTH MPHU padOTe B XUMHUECKOH JIaOOpaTOPHH.

Y M € Towm4yaTh XUMHYECKHE peakiuu OT (u3nueckux spieHuil. Mcmomp3oBaTh
npuoOpeTEHHBIC 3HAHUS 11 0€30MacHOro OOpaIleHus C BeIeCTBaMU U MaTepuajIaMH,
AKOJOTMYECKH TPaMOTHOIO MOBEIECHHUS B OKPYXKAIOIIEH Cpene, OUEHKH BIUSHUSA
XUMHUYECKOTO 3arps3HEHUS] OKPYIKaIOIIEH Cpellbl Ha OpraHn3M 4esoBeka. Onpenensirb
MOJIOKEHUE XUMHUYECKOro J3yeMeHTta B llepuoguyeckoil cucreme. Ha3bIBaTh
XUMHUYECKUE 3JIeMEHThl. Ompeaeniarb COCTaB BEUIECTB MO0 XUMHYECKOW (opmyie,
MIPUHAJJIEKHOCTh K MPOCTHIM M CJIOKHBIM BEIIECTBAM. BBIYMCIATH MacCoOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTA 10 (OpMYyJi€ COETUHEHMUSL.

Tema 1. Amomul xumuueckux zemenmos - 10 vacoe

ATOMBI Kak opMa CYIIeCTBOBAHUS XUMHYECKHUX dJeMEHTOB. OCHOBHBIE CBEJACHHUS O
CTPOCHUU aToOMOB. JloKazaTesbCTBa CJI0XHOCTH CTpOeHHs aTOMOB. IlmaHerapHas
MOJIEJIb CTPOCHUA aTOMA.

CoctaB aTOMHBIX s€p: INPOTOHBI M HEUTPOHBL. OTHOCWUTENIBHAS aTOMHAs Macca.
B3auMoCBsI3b MOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASL aTOMHASI Maccay.
N3MeHeHne 4yucia MPOTOHOB B siApe aToMa — O0Opa30BaHHWE HOBBIX XUMHUYECKUX
3JIEMEHTOB.

N3MeHeHue yncia HEUTPOHOB B siApe aToMa — o0pa3zoBaHue U30TONMOB. COBpeMEHHOE
OIPEICIICHUE TOHATUSA «XUMHAYECKUH 3JIeMEHT». M30TONbI KaK pa3HOBUIHOCTH aTOMOB
OJHOT'O XMMHYECKOI'0 AJIEMEHTA.

OnexkTpoHbl. CTpoeHHE AIEKTPOHHBIX 000J0YEK aTOMOB XHUMHYECKHX JIEMEHTOB No
1—20 nepuoamueckoirt cuctemnl J[. M. Menneneesa. Ilonarne o 3aBepriieHHOM U
HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (SHEPTETUYECKOM YPOBHE).

Ilepuonnueckas cucrema xumuueckux sneMeHToB . M. MenneneeBa u cTpoeHuUe
aTOMOB: (PMU3UUYCCKHI CMBICII IIOPSIKOBOTO HOMEpA dJIEMEHTa, HoMepa IPYIIbl, HOMepa

nepuo/a.
N3meHeHue uncia 3JeKTPOHOB Ha BHEIITHEM JICKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
dJeMEeHTa — O00pa30BaHUE TOJIOKUTEIBHBIX M OTPHUIATEIbHBIX HOHOB. VOHBI,

oOpa3oBaHHBIE aTOMaM{d METANIOB W HEMETALIOB. [IpUuMHBI HM3MEHEHUS
METaJUTMYECKUX U HEMETA/UTMYECKUX CBOWCTB B IMEpHUOAaX U IpyIIax.

O6pazoBanue OuHapHBIX coeauHeHUW. I[loHsTe 00 HWOHHOW CBs3U. CXEMBI
00pa3oBaHUsI HOHHOM CBSI3H.

B3anMozeiicTBue aTOMOB XHMHYECKHX D3JIEMEHTOB-HEMETAJUIOB MEXIy COO0W —
oOpa3oBaHME JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaneHTHas HemoJspHas
XUMUYECKask CBsI3b. DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIHI.



B3anMopeiicTBue aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAIUIOB MEXIy COO0W —
oOpa3oBaHHe€ OWHAPHBIX COEAMHEHWH HEMETAUIOB. JEKTPOOTPHUIIATEIbHOCTb.
[TonsiTHE O KOBAJICHTHOM MOJSIPHOU CBSI3H.

B3anMopeiicTBue aTOMOB XHWMHYECKHX JJIEMEHTOB-METAUIOB MEXIAYy COO00M —
o0pa3oBaHNE METAJUTMYECKUX KpUCTAIIOB. [loHATHE O METAIITUYECKOM CBS3H.
XYMMHUYECKHE AacCHeKThl E€IUHCTBA JKUBOTO OpraHU3Ma M OKPY’KAIOIIEH CpeMbl.
buoreHHbie 371IEMEHTHI.

KOHTPOAAbHAaA A nopréd«@ foreiNeiMuuecKux 3J1eMEHTOB

VYyanmecs TokHbI 3 H & T b

Onpenenenre MOHATHS «XUMUYECKHH 3JeMeHT», (popmynupoBky llepuomuyeckoro
3aKOHA, OMNPEACIICHUE TMOHITUH: «XUMHUYECKas CBA3b», «HUOH», «HOHHAs CBS3bY,
ONpeIeJICHHE METATUIMUYECKOMN CBSI3U.

Y M e T BObICHATL (PU3HUECKHII CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpaA
XUMHUYIECKOTO dieMeHTa. OOBSACHATDh (U3UMUECKUI CMBICT HOMEpPA TPYMIBI U TIEPUOIa,
COCTaBJIATh CXeMbI CTpoeHUst aToMOB nepBbiX 20 snementoB [ICXD J[.M. Menneneena.
OOBSCHITH, 3aKOHOMEPHOCTH W3MEHEHHMSI CBOICTB AJIEMEHTOB B Mpeieiax MallbIX
MEPUOO0B U TJIABHBIX MOATrPYII. XapakTepu3oBaTh XUMUUYeckue 3eMeHTsl (oT H 1o
Ca) Ha ocHoBe ux mosioxeHuss B [ICXD u ocoOeHHOCTEH CTPOCHHS UX aTOMOB.
OrnpenensiTe TUMBI XUMUYECKUX CBS3EH B COCUHEHHUSIX.

Tema 2. Ilpocmule éewsecmea - 7 uacoe

[TonoxxeHne METAIUIOB M HEMETAUIOB B MEPHOJWYECKON CHUCTEME XHUMHYECKHUX
aneMeHToB /. 1. Menaeneesa. BaxuHenne mpocTbie BEMECTBA — METAIUIbL: KEJIE30,
QTIOMUHUM, KalblWi, MarHuii, Hatpuid, kamuil. OOmue ¢Quznyeckue CBONCTBA
METAaJJIOB.

Baxkneiime npocTeie BelecTBa — HEMETaUIbl, 00pa30BaHHbBIE aTOMAMU KUCIIOPO/Ia,
BOJIOpOJIa, a3oTa, cepwl, ¢ocdopa, ymiepoaa. CrnocoOHOCTh aTOMOB XUMHUUYECKUX
AJIEMEHTOB K O0Opa30BaHUI0 HECKOJbKUX MPOCTHIX BEIIECTB — aJUIOTPOMUSI.
AnnotrporniHbie Mogudukanuu kuciopoaa, gocdhopa u osioBa. MeTaiMueckue U
HEMETAJNINYECKUE CBOMCTBA MPOCTHIX BEECTB. OTHOCUTENBHOCTD JIEJICHUS IPOCTHIX
BEILIECTB HA METAJIJIbI U HEMETAJLIBI.

[Tocrosinnas ABoraapo. KomnuectBo BemectBa. MoJib. Mossipaas macca. MossipHbIit
o0beM Ta3000pa3HbIX BemiecTB. KpaTHble €IUHUIBI KOJWYECTBAa BEIECTBA —
MWIJIUMOJIb W KUJIOMOJIb, MWUIMMOJISIPHAS W KWUJIOMOJISIpHAs MAacChl BEIIECTBA,
MUJUTUMOJISIPHBINA ¥ KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacdetsl ¢ UCMONB30BaHUEM MOHSATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAsT Maccay,
«MOJISIPHBIA 00bEM Tra30B», KIOCTOSTHHAS ABOTaIpO».

PacueTHble 1. BAauacacHu®l MOJISIPHON MacChl BEHIECTB MO XUMHUYECKUM
dbopmynam. 2. PacueTbl ¢ HCHOJIB30BAHHEM TMOHATHN «KOJMYECTBO BEIIECTBAY,
«MOJISIpPHAs. Maccay, «MOJISIPHBIA 00BEM Ta30B », « MOCTOSIHHAsT ABOTapo ».

KOHT PpoOAabHasfa «dpakostugedia?

Yyamuecs 1OJKHBI3 Ha T b

OO6mme ¢pu3nYecKue CBOWCTBA METAJUIOB. ONPEACIICHUE TIOHITHI «MOJIbY, «MOJIIpHAs
Maccay. ONpeAesICHUe MOJISIPHOTO 00bEMa ra3oB.

Y M e KapakrepuzoBaTh CBA3b MEXKAY COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAJIOB
U HEMETAJJIOB. XapakTepu30BaTh (PU3NYECKHE CBOMCTBA HEMETAJIOB. BBIYHMCIATH



MOJIIPHYIO Maccy Mo (opMylie COEAMHEHHUS, MAacCy BEIIECTBA M YMCIO YAaCTHI 1O
M3BECTHOMY KOJIMYECTBY BeIIeCcTBa (1 0OpaTHBIE 3aaun), 00BEM rasza 1o KOJIU4ecTBy,
Maccy OMpeeNEHHOTr0 00bEMA UM YUCIIa MOJIEKYII ra3a (1 oOpaTHBIE 3a/1a4H).

Tema 3. Coedunenusa xumuueckux nemenmos — 12 uacoe

Crenenb okucnenusa. OnpeneneHnue CTENEHN OKHUCICHHUS JIEMEHTOB M0 XUMHUYECKOU
dhopmyine coenuHenus. CoctaBieHue GopMysl OMHAPHBIX COSAMHEHUM, OOITUI CITOCc00
UX Ha3biBaHWs. buHapHBIE COENMHEHHUS: OKCHUIIbI, XJOPHUAbI, CYyIbGUIBI U Ap.
CocraBnenue ux ¢opmyn. IlpencraBurenu OKCHUIOB: BOJA, YIVIEKUCIBIA ra3 u
HeramieHas HW3BeCTb. lIpeacTaBUTENM  JE€Ty4MX  BOJOPOJHBIX  COCAWUHEHUINA:
XJIOPOBOJIOPOJ U aMMUAK.

OcHoBaHusl, UX COCTaB W Ha3BaHus. PacTBOpMMOCTh OCHOBaHUU B Boje. Tabnuiia
PacTBOPUMOCTH THIPOKCUIOB U COJier B Boje. [IpeacraBurenu menodyen: ruIpOKCUIbI
HaTpus, Kanusg W Kainbuus. [loHATHE O KayeCcTBEHHBIX peakuusx. MHIuKaTOpHI.
N3MeHeHne OKpacky MHANKATOPOB B IEJTOYHOM CpELE.

Kucnotsl, ux cocraB u HazBanusi. Knaccudukanus kucnor. IlpencraBurenn KUCIOT:
CepHasi, CoJisiHas M a30THas1. MI3MeHeHne OKpacKu HHAMKATOPOB B KUCIIOTHOW CpeEJIE.
Conu kak mpoU3BOJIHBIE KUCJIOT U OCHOBaHUii. MIX cocTaB u Ha3BaHus. PacTBOpUMOCTb
coiieli B Bojie. [IpencraBurenu cosieit: XJiopua HaTpusi, KapooHat u ¢pocdat Kaablus.
AMOp(}HBIE U KPUCTATUTMYECKUE BEIIECTRA.

MeXMONEKyIIpHbIE B3aUMOJAECUCTBUA. THUINBI KPUCTALIMUYECKUX PEHIETOK: HOHHAS,
aTOMHas, MOJIEKYJISIpHAsl M METaJUNINYECKasi. 3aBUCHUMOCTh CBOWMCTB BEUIECTB OT TUIIOB
KPHUCTAJUIMYECKUX PEUIETOK.

BemectBa MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA
COCTaBa ISl BEMIECTB MOJIEKYJIIPHOTO CTPOEHUS.

Uuctele BemiecTBa U cMecd. [IpuMephl KUAKUX, TBEPABIX U Ta3000pa3HbIX CMECEH.
CBoiicTBa 4MCTBIX BemiectB M cMecer. MIx cocrtaB. MaccoBasg u oObeMHas OOJIHU
KOMITOHEHTa CMeCH. PacueTsl, CBA3aHHBIE C UCIIOJIb30BAHUEM MOHSATHS <«JI0JISD.
Pacu4yeTHble l. PBaeu@r atatdoBoii ©1 00bEMHOM J0JIEM KOMIIOHEHTOB CMECH
BENIECTB. 2. BbIunclIeHne MacCOBOM J0JIM BEIIECTBA B paCTBOPE IO M3BECTHOM Macce
pPacTBOPEHHOrO0 BEIIeCTBA U Macce pacTBopuTens. 3. BeruucieHue wmacchbl
pPacTBOPSIEMOTO BEIIECTBA M PACTBOPUTENSI, HEOOXOIUMBIX Jisi MPUTOTOBIICHUS
OIPENICJIEHHOM MacChl pPacTBOpa C M3BECTHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA.

KOHT pPOAbHASA «PoandHOHRIXMMMNECKUX SIEMEHTOBY

Yuammecs 1omxKHbI3 H & T b

ONPEAECICHNUS CTEIIEHU OKHUCJIEHUS, SJICKTPOOTPUIATEIIBHOCTH, OKCUAOB, OCHOBAHUH,
KHUCJIOT U COJIEH, KpUCTANTMYECKUX PEIIETOK, CMECEi, MaCCOBOM MM 00BEMHOMN 10U
PacCTBOPEHHOI'O BENIECTBA.

Y M e ToHpenensTh CTENeHb OKHUCJICHHUS SJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
COCTaBJIATh (POPMYJIBI COCIMHEHUN MO CTETEHW OKHUCJIEHUWsS, Ha3blBaThb OWHAPHBIC
coeauHeHusa. OnpeaensiTb NPUHAIJIECKHOCTh BEIIECTB K KjlaccaM OKCUI0B, OCHOBAHUH,
KHCJIOT U COJIEH, HA3bIBATh X, COCTABIIATH (OPMYIIbl. 3HATH KAYECTBEHHBIC PEAKIINN HA
VTJIEKHUCIIBIN Ta3, paclo3HaBaHUA IIEI0YeH U KUCIOT. XapaKTepu30BaTh U OOBSICHATH
CBOWCTBA BELIECTB HA OCHOBAHUU BUJA XUMHUUYECKOW CBSI3U M TUIIA KPUCTAILINYECKOU



pemI€TKU. BBIUMCHATE MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE, FOTOBUTH PAacTBOPHI
3a1aHHOM KOHLIEHTPALIUH.

Tema 4. H3menenusn, npoucxooaujue c eewgecmeamu — 10 uacoe

[lonsiTue sBACHUN Kak W3MEHEHHM, MPOUCXOMSAIIMX C BELIECTBaMU. SIBIICHUSA,
CBSI3aHHBIE C M3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHMS BEIIECTBA MPHU MOCTOSHHOM
ero cocrare, — (pusnyeckue sipneHusi. Gu3nueckue SBICHUS B XUMHUU: JUCTUILISALNS,
KpUCTaIA3aIMs, BhIMIApUBAHUE U BO3TOHKA BEIIECTB, LICHTPU(DYTHPOBAHHUE.
SIBneHus, CBsI3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBA, — XUMUYECKHUE PEAKIUU.
[IpuzHaku W yclioBUS TPOTEKAHHS XUMHYECKuX peakiuil. [lonstue o0 3K30- H
SHAOTEPMUYECKUX  peakuusax. Peakumm ropeHuss Kak  YacTHBIA  Cllydau
AK30TEPMUYECKHUX PEAKLUI, TPOTEKAIOIIUX C BBIJCICHUEM CBETA.
3aKOH COXPaHEHHs] MacChl BEIIECTB. XUMHUECKUE YpaBHEHUA. 3HAUEHHE WHIEKCOB U
koa¢¢umenToB. CocTaBiIeHHE YPaBHEHUN XUMHUECKUX PEAKIIUMA.
PacueTsl Mo XMMUYECKUM ypaBHEHUsIM. PemeHue 3a1ay Ha HaXOXKACHUE KOJIMYECTBA
BEILIECTBA, MAacChl WM 00bE€Ma MPOAYKTA PEAKLUUH MO KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY HMCXOJHOTO BeliecTBa. PacueThl ¢ MCHOJb30BAHUEM IOHATUSA <«JIOJISD»,
KOI/Ia MCXOJHOE BEUIECTBO JAHO B BHJIE pacTBOpa C 3aJaHHOM MacCOBOM JOJIeH
PACTBOPEHHOIO BEILIECTBA WM COAEPKUT ONPEACIICHHYIO TOJII0 IIPUMECEM.
Peaknuu pasnoxenus. IloHsTue o ckopocTn XxumMu4eckux peakuuii. KataimusaTopsl.
DepMEHTHI.
Peakuuu coenunenus. Karanurnueckue n HeKaTanuTudeckue peakiuu. O0patumele u
HeoOpaTUMBbIE PEAKIIUU.
Peakunm 3amenieHus. OJNEKTPOXMMHYECKUN PsAJ  HANPSHKEHHW METAIUIOB, €ro
HCIIOJIb30BAaHUE ISl MPOTHO3UPOBAHUS BO3MOXKHOCTU MPOTEKAHMS PEAKLHUA MEXKITY
METaJuUlaMH M pacTBOpaMU KHCJIOT. Peakuuu BBITECHEHHUS OJHUX METAIOB U3
PacTBOPOB UX COJIEW IPYTUMHU METAIIIAMHU.
Peaknuu oomena. Peakuuu HelTpanu3anuu. Y ClIOBUs NPOTEKAHUS peakuii oOMeHa B
pacTBOpax A0 KOHLA.
Tunel XUMUYECKUX peakuuil (0 MPU3HAKY «YHCIO U COCTAB MCXOJHBIX BEIECTB U
IIPOJYKTOB pPEAaKUWW») Ha IpPUMEpPE CBOMCTB BOAbL. Peaknus pasnoxeHus —
AJNIEKTPOJU3 BOABL. Peakuum coeauHEHWs — B3aWMOJECHCTBHE BOJABI C OKCHJIAMHU
METauIOB M HemeTauioB. IloHATHe «ruapokcuasl». Peakumm 3aMemeHns —
B3aUMOJICVCTBUE BOJBI C IIEJIOYHBIMU U IIEJOYHO3EMENIBHBIMUA MeTauIaMu. Peakunn
oOMeHa (Ha mpuMepe TUAPOIIN3a CyIbPuaa aTFOMUHUS U KapOuaa KaibIlus).
PacuyeTHble . 3Baym@cinme .m0 XUMHUUYECKUIM YpPaBHEHHUSM MAacChl WM
KOJIMYECTBA BEILECTBA MO M3BECTHOM Macce WM KOJUYECTBY BELIECTBA OJHOTO W3
BCTYNAIOLMX B PEAKIIMIO BEIIECTB WJIM MPOAYKTOB peakuuu. 2. Beryncienue macchl
(KonmyecTBa BEIIeCTBA, 00beMa) MPOIYKTa PEeaKIuU, €ClIM U3BECTHA Macca UCXOHOTO
BEILIECTBA, COJIEPIKAILETO ONpPEAENCHHYI0 A0 npumeceil. 3. Briuncienue macchl
(konmyecTBa BellecTBa, 00beMa) MPOAYKTa PEaKkilvK, €CJIM U3BECTHA Macca pacTBOpa U
MaccoBas J10Jisl PACTBOPEHHOTO BEIIECTBA.
KOHTpPpOAnbHAaAaA «id3meheann, apoubledasinye ¢ BEIecTBaMm»
Ilpakmuueckasa paoomaNe2 «IIpu3Haku XUMUYECKUX PEAKITUN»

VYuamuecs 1omkHbBI3 H A T b



Croco6b1 paznmenenust cmecedl. OmnpeneneHne MOHSATUS «XUMWYECKas PEaKiusy,
MPU3HAKH U

YCJIOBHSI TEUCHUS XUMUYECKUX PEAKITAIN IO TMOTJIONICHUIO U BBIICIICHUIO SHEPTHH.

OmnpeneneHre MOHATHS «XUMHUUYECKAsT PEAKITHS).
Y M e DOpamarbcsi ¢ XUMHUYECKON MTOCYI0M U JTa00paTOPHBIM 000pyI0BaHUE TIPU

NPOBEICHUHU OIBITOB C LEJIbI0 OYUCTKH 3arpsi3HEHHOM IOBAPEHHOM  COJIU.
CocraBasaTh

ypaBHEHUSI XMMUYECKOM peaKIMi Ha OCHOBE 3aKOHA COXPAHEHHUS MACcChl BEILIECTB.

BbIYucisaTh 1o XUMUYECKUM YPaBHEHUSIM MAcCy, 00bEM HIIM KOJTMYECTBO OJHOTO U3

IPOJYKTOB PEAKIIMHU IO MACcCEe UCXOJHOIO BEIIECTBA U BEIIECTBA, COACPKAIIETO

onpenenéHAy0 00 npuMeceid. OTaudaTh PEaKIUU Pa3oKCHUS, COCTUHEHUS,
3aMEIICHUS

u oOMeHa Apyr OT Jpyra, COCTABJISTh YPAaBHEHHS PEaKIUi JaHHBIX THIIOB.
CocTtaBisTh

YPAaBHEHHUSI PEAKIMN B3aMMOJCUCTBUS METAJLUIOB C PACTBOPAMHU KHCJIOT U COJIEH,
HCITOJTB3Y I

PSAI aKTUBHOCTH MeTa/LToB. OnpeieniaiTh BO3MOKXHOCTh MTPOTEKaHUS peaKIiii o0OMeHa
B

pacTBOpax J0 KOHIIA

Tema 5. Pacmeopenue. Pacmeopuvl. Ceolicmea pacmeopos 3nekmpoaumoe — 18
uacoe.

PactBopenne kak ¢usnko-xumuueckuii mpornecc. I[lonstue o ruaparax wu
KpUCTaJIoTHApaTax. PacTBOpuMoCTb.
[Tonsatrie 00 3JIEKTPOJUTUUECKON TUCCONMUALNU. DIEKTPOIUTHI U HEIIECKTPOIUTHI.
MexaHu3M JIUCCOLMALMM DJIEKTPOJUTOB C PA3JIMYHBIM THIIOM XUMHYECKOW CBSI3H.
CreneHb AEKTPOIUTHYECKON aucconrani. CUIIbHBIC U CITa0bIe 3JICKTPOJIUTHI.
OCHOBHBIC TIOJOKEHUSI TEOPUM  BJEKTPOJUTHYECKON nuccounanuud. HOHHbIE
ypaBHEHUS peakiuii. Y CIOBUS MPOTEKAHUS PEAKIIUU 0OMEHA MEXKY JICKTPOJIUTAMU
J10 KOHIIA B CBETE€ HOHHBIX MPEICTABICHUN.
Knaccudukanys noHOB 1 MX CBOMCTBA.
Kucnotsl, ux knaccudukarms. J(ucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTHYECKON AuccolMannv. MOJEKYJIIpHbIE U MOHHBIE YPaBHEHUs PEaKLUU
KUCJIOT. B3aumopaeilcTBHE KHUCIOT C METAUIAMH. OJJEKTPOXUMUYECKUU P
HAaNpsDKEHUM  METauIoB. B3auMonencTBhe KHUCIOT C  OKCHJAMU  METaJlIOB.
B3aumogencTBue  KUCIOT € OCHOBAaHMSIMHU —  peaKkUus  HEUTpaIU3alUu.
B3aumogeiicTBue KHUCIOT ¢ coysiMH. Mcrnonb3oBaHue TabIUIbl paCTBOPUMOCTH JJIS
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanus1, ux kiaccudukaius. J[ucconuamnuss OCHOBAaHMM M MX CBONCTBA B CBETE
TEOPUU  DIIEKTPOJIUTUYECKOW JIHUCCOLManuu. BzaumoaencrBue OCHOBaHUM €
KUCJIOTaMH, KHCJIOTHBIMH OKCHUJaMM M cojisiMu. Mcmosib3oBaHue — TaOJUIIbI
PACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBAaHWW. Pa3noxeHue
HEPACTBOPUMBIX OCHOBAHUW MPU HATPEBAHUMU.
Conm, ux kinaccuukanys u TUCCOIMAIUs pa3IMYHbIX TUIOB coiei. CBOWCTBa coJeli B
CBETE TEOPUH IJIEKTPOJUTHUUYECKOW JAuccouuanuu. Bsaumoneinctsue conend ¢
METaJUIaMH, YCJIOBUSI TNPOTEKAHUS ITUX peakuuil. B3aummoperncrBue conen ¢



KHCIIOTaMU, OCHOBAaHUSIMU U coyiiMH. Vcronb30BaHue TaONUIbl paCTBOPUMOCTH ISt
XapaKTEPUCTUKN XUMHAYECKUX CBOMCTB COJIEN.

O060061eHne cBeieHni 00 OKCUAAX, UX KIACCH(PUKAIUU U XUMHUYECKUX CBOMCTBAX.
['eneTnueckue psapl METAUIOB U HEMETAJUIOB. ['eHeTHUECKas CBSA3b MEXKIY KilaccaMu
HEOPraHWYECKUX BELICCTB.

OKHCIINTENbHO-BOCCTAHOBUTENIBHBIE  peakuuu. OKHCINTENh M BOCCTAaHOBHUTEID,
OKHCJICHUE U BOCCTAHOBJICHHUE.

Peakuun MOHHOrO oOOMEHa M  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKIUH.
CocraBieHue ypaBHEHMM OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKUUNA METOI0M
AJIEKTPOHHOIO OaJlaHca.

CBoiicTBa MPOCTBIX BEIMIECTB — METAUIOB U HEMETAJUIOB, KHCIOT U COJIEH B CBETE
npecTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.
KoHTpPpoOnbHAas4«a p @demopeanc. Rebreopsl. CBoiicTBa pacTBOPOB
AIEKTPOIUTOBY

Ilpakmuueckaa paboma Ne3. «loHHBIE peakUuuU. Y CIOBUS MPOTEKAHUS XUMHUYECKHUX
peaKLMii MEKTy paCTBOPaMU JIEKTPOIUTOB.)

Ilpaxkmuueckaa padoma Ned. «PenmieHne S5KCIEPUMEHTAIBHBIX 3a7a4.»

VYyammecst ToJkHBI3 H 2 T b

ONpENEICHUE IIOHATUS «PACTBOPBI», YCIOBHUsS PAcCTBOPEHHs BELIECTB B BOJE.
OnpeneneHrue TOHATHS — «JIEKTPOJUTY, «HEDJIEKTPOJIHUT», «IIEKTPOJIUTUYECKAS
JAUCCOLUALS, «CUIIBHBIHN AJIEKTPOJIUTY, «CIA0BIN 3IEKTPOIUT», 1 O H U MCRUTHGCTH
Iporecca  3JIEKTPOJIMTHYECKOW —Jaucconuanuu. (OCHOBHBIE TIOJIOKEHUS TEOpUHU
ANEKTPOIUTHIECKON aucconuanuu. OnpeaeeHne KACIoT, MEeI04Yed U CONIel ¢ TOUKU
3penust TO/I. Knaccudukanuio n XuMuyeckue CBOMCTBA KUCJIOT, OCHOBAHUM, OKCHJIOB
U COJICH. OINpEAEIICHUE MOHSATUN «OKHCIUTEIbY», «BOCCTAHOBUTEND)», «OKHCICHUEY,
«BOCCTAHOBIICHUE.

Y M e T Blonb3oBaThCs  Tabnuued  pacTBopuMocTd. CoOCTaBISTH  ypaBHEHUS
ANEKTPOIUTUUECKOMN TUCCOMALIMU KUCIIOT, iesnovei U coneil. CocTaBisTh ypaBHEHUS
peakuuii MOHHOro oOmeHa, M 0 H WU M 8xT cyurHocTh. OmnpeaensaTb BO3MOKHOCTh
NpOTEeKaHuss peakuuid HOHHOro obmeHa. CoCTaBIATh YypaBHEHMsI PEAKIHH,
XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBA KHUCJIOT, OCHOBAaHWM, OKCHJIOB U COJIEW B
MOJIEKYJIIPHOM U HOHHOM BuJe. COCTaBIISATh YpaBHEHHUS PEaKIMil, XapaKTepU3YIOIINE
XUMHUYECKUE CBOMCTBA U T'€HETHUYECKYHO CBA3b OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX
COCIMHEHHA B MOJEKYJSIPHOM M HOHHOM BHJe. OmnpenensaTe OKHCIUTEIN U
BOCCTAHOBUTEIM, OTJIMYATh OKHUCIUTEIb — BOCCTAHOBHUTEINBHBIE PEAKLIUU OT IPYrUX
TUIIOB PEAKIIHMM, paccTaBiATh KOA()(PUIIMEHTHI B OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX
peakLMsIX METOAOM AJIEKTPOHHOIO OanaHca.

CopepxaHunue TemM y4yebHOIro Kypca XV

Iloemopenue ocnosnvix eonpocoe Kypca 8 Kiacca u gedenue 6 Kypc 9 knacca

(4 uaca)
XapakTepucTuKa XUMHUYECKOrO 3JIeMeHTa Ha ocHoBe mnojoxeHus B [ICXD I.N.
MenpaeneeBa. CBOMCTBA OKCHIOB, KHUCJIOT, OCHOBAaHMM M COJel B CBETE TEOPUHU
AJIEKTPOJIUTHYECKON JUCCOLMAIUM M TPOLIECCOB OKHUCICHMSI- BOCCTAHOBJICHUS.



I'eneTnueckue psapl METAIUIA 1 HEMETAILIA.
[TonsiTrie 0 mEepPexXoIHBIX dNIeMeHTaX. AMPOTEpHOCTh. [ eHeTUUECKUi psil IEPEXOAHOTO
AJIIEMEHTA.
Ileppoguyeckuil 3aKOH W INEPUOAMYECKAs CHCTEMA XMMHYECKHX 3nemeHToB /1.
MenpeneeBa B CBETE yUYEHHsI O CTPOECHUHU atoma. X 3HadeHue.
3HaThb
-IIEpUOANYECKUI 3aKOH;
-Ba)XKHEMIINE XUMUYECKHE ITOHATHUS: FIEKTPOJUTUIECKAST JUCCOLMALUS, OKUCIIUTEIb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTaHOBJIEHNE, aM(POTEPHOCTb.
YMeThb
-00BSCHATH (DU3HUECKUI CMBICIT aTOMHOTO (IIOPSIKOBOTO) HOMEPA XUMHUECKOT O
AJIEMEHTA, HOMEPOB I'PYIIIBI U IEPUOAA, K KOTOPBIM JIEMEHT IPUHAIEKUT B
nepuoandeckon cucreme .M. Menneneesa;
-00BSCHATD 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB B MpEAeiaX MajbIX
IIEPUOA0B U TJIABHBIX MTOATPYIIIL;
- OOBSICHATH CYIIHOCTh PEAKIUI HOHHOTO 0OMEHA;
-XapaKTEPU30BATh XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;
-ONPEJENISITh BO3MOXKHOCTh IPOTEKAaHUS peaKLIUi HOHHOTO OOMEHa;
-COCTABJIATh YPABHEHUS XUMUYECKUX PEAKIUN.
Na6bopaToOpHbLIW oNbIT

1. IlonmyuyeHue ruapoKcua IUHKA U UCCIIEJOBAHHUE €r0 CBOICTB.
Jlemoncmpavyuu

I1C, xomnekunst METauioB, CINIABOB U HEMETAJLJIOB.

Ckopocmb xumuueckux peakyuii. Xumuueckoe pagrogecue.
(3 uaca)

CkopocTh XUMUYECKOW PEAKIIMU. 3aBUCUMOCTh OT MPUPOAbI PEATUPYIONIUX BELIECTB,
KOHIIEHTpaIuu u remneparypsl. Katanuzatopsl. HeoOpaTumbie u 00paTuMble peakiiuu,
XUMUYECKOE paBHOBecHE U criocoObl ero cmenienus. [punmun Jle-1llarense.
3 H a A YHUMATh XUMUYECKUE TOHITHS:
-CKOPOCTbh XUMUYECKON PEAKIMU, KaTAJIN3, XUMHUYECKOE PABHOBECHE.
YMeTb
-00BSACHSITH 3aBUCUMOCTh CKOPOCTH XUMUUYECKOM PEAKIIUU U MOJI0KEHUS XUMUYECKOTO
pPaBHOBECHS OT Pa3TUYHBIX (PAKTOPOB.

Tema 1. Memannwt (18uacoe-154+3u npakmuueckue pabomot)
ITomoxenne meramoB B Ilepmommueckon cucreme XuMUYeCcKux 3syemeHtoB J[.H.
Menpeneena. Mertamdeckass KpUCTa/UIMYECKass pemeéTka M MeTauIndeckKas
XUMHU4ecKkas cBs3b.00mme ¢uznueckne cpoiicTBa MeTaioB. CrocoObl MOMydeHUs
MetauioB. CrutaBel (CTajb, YyTyH, TIOpaltOMUHMMA, Oponza). OOmue XuMUYecKue
CBOMCTBA METAJUIOB: PEAKIIMU C HEMETAJJIAMH, KUCJI0OTaMH, COJISIMU. Psi HanpsikeHun
METaJIOB.
[IlenouHbIC U 1IEIOYHO3EMEJIbHBIE METAIIBI U UX COCTMHEHUSI.
Amomunnii. ¢ W SiIs j tedzsmis? SECMdHO d edHtsSEMdHO.
XKenezo. Oxcugpr, G J HieEE MdHT  dlldjlgdzd X J dzj L © (
MpakTunueckunme paborTbl:



1. OcyuecTBiieHHE LETIOYKN XUMUYECKUX NpeBpaiieHuid. [Tpasuna T.b.
2. Ilomyuenue u cBolicTBa coequHeHuit metamnos. [Ipasumna T.b.
3. DKCHepuMEHTAJIbHbIE 33/1a4d MO0 PACMO3HABAHUIO U TMOJYYCHHIO BEIIECTB.
[IpaBuina T.b.
KOHTpPpOAnbHAa4aA nprame dvietamisiel

3HaThb
-II0JIOKEHUE METAJUIOB B Iepuoandeckou cucreme [1.11. Menzneneena;
-00mue ¢GU3NUYEeCKue U XUMUYECKHUE CBOMCTBA METAUIOB M OCHOBHBIE CIIOCOOBI HX
MOJTy4YEHUS;
-OCHOBHBIC CBOMCTBA W TPHUMEHEHUE BAXHEWUIIMX COCAWHCHUN IIEIOYHBIX U
IETTOYHO3EMETIBHBIX METAJIIOB, ATFOMUHUS;
-Ka4€CTBECHHBIE PEAKIIMY HA BAXKHEUIIINE KATHOHBI.
YMeThb
-XapaKTepu30BaTh OOIIME CBOWCTBA METAJJIOB HAa OCHOBE TMIOJIOXKEHUSI HX B
BJIEKTPOXUMHUYECKOM PAY HAMPSIKECHUS METAJIOB;
-1aBaThb ONPEACICHUE W NPUMEHATH CIEAYIOIIUE TOHATHUS: CIUIABbI, KOPPO3Us
METaJUIOB, MEPEXOIHBIC AJIEMEHTHI, aM(POTEPHOCTD;
-BBIYMCIIATH MAacCCOBYKO JIOJIKO BBIXOJA MPOAYKTAa PEAKUUMU OT TEOPETUUYECKU
BO3MOYKHOT0;
-o0patatbes ¢ 1abopaTOpHBIM 000PYAOBAHUEM;
-co0JII0AaTh MpaBUiia TEXHUKU O€30MaCHOCTH;
-pacno3HaBaTh BAXKHEUIIINE KATUOHBI.
Hemoncmpayuu.
OO6pa3ibl HIETOYHBIX U IIEJI0YHO3EMEIbHBIX MEeTAIIIOB. OOpa3iibl CIIJIABOB.
B3anmoneiicTBue HaTpusi, M KJIbLUA ¢ BOJOM. B3anmonencTBre HATpUsI U MarHus C
KUCIIOpPOAOM. B3anmozaencTBue MEeTaJuioB ¢ HeMeTaiaMy. 1lonydeHue ruipoKCuI0oB
xenesa (ulll).
NNabopaToOpHbBIE ONBLbIT bl

1. 3HaKoMCTBO C 00Opa3iaMyu METaJIOB.

2. B3anmopeiicTBue METaIOB ¢ PAaCTBOPAMHU KUCJIOT U COJIEH.

3. O3HakomiieHHE ¢ 00pa3IaMu MPUPOIHBIX COSAMHEHUN: a) HATPpHs; 0) KaTbIIHs;

B) QJIIOMUHUS; T) JKeJe3a.
4. TlonmyyeHue THAPOKCHIA AIIOMUHUS M €r0 B3aUMOJECHCTBUE C PAcTBOPAMHU
KHUCJIOT U IIEJIOYEH.
5. KauecTBeHnble peakuun Ha MoHBI Fe*2 u Fe*?

Tema 2. Hememannwt (25u-22u+3y npakmuueckue padbomut)
OO6mas xapaKTepHCTHKAa HEMETAJUIOB: IOJIOKEHHE B mepuoandeckoit cucreme JI.H.
MeHnneneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB, DJICKTPOOTPHUIIATEIIFHOCTh KaK Mepa
CHEMETAJUTMYHOCTUY, P DJIEKTPOOTPHUIATEIbHOCTH. KpucTamimyeckoe CTpoeHHe
HEMETAJIJIOB — MPOCTHIX BEIIeCTB. AJtoTponus. Pu3ndeckue CBOMCTBa HEMETAIIOB.
CBolicTBa MPOCTHIX BEIIECTB (METAIIIOB U HEMETAIIJIOB), OKCUI0B, OCHOBAaHUH, KUCIIOT,
COJICH.
Bopopon. Bonopoausie coenunenust HemetauioB. Kucinopoa. O3oH. Bona.
["amorensl. ["aIOreHOBOIOPOIHBIE KUCIIOTHI U KX COJIU.



Cepa, ¢pusnueckrue U XMMHUECKHUE CBOMCTBA, HAXOXJAeHUE B Tpupoje. OKCHIbI Cepbl.
CepHas kuciora u ee coiu. OKHCINUTEIbHBIE CBOWCTBA KOHIIEHTPUPOBAHHON CEpHOM
kuciaotel & J tdzd MIsOW  MJj tetso SHSteSH dzOW C dmdzsise
Ammuak. Conu aMMOHHS. A30T, PU3NYECKHE U XUMUUYECKHUE CBOICTBA, MOyUYCHUE H
npumeHenue. Kpyrosopot azora. Oxcupst azota (11 u 1V). A3oTHast kuciioTa u ee Coju.
OKuUCIUTENBHBIE CBOMCTBA A30THOM KHUCIIOTHI.
docdop. Oxeun dhocdopa (V). OprodhochopHas Kucaora u ee CoJIu.
VYrinepona, amiorponHsle Moaudukanuu, (U3MYECKHEe M XUMHUYECKHE CBOWMCTBA
yriaepoja. YrapHblii ra3 — CBOWCTBA M (U3HOJOTUYECKOE JICUCTBUE HA OPTaHU3M.
VYriekucnbli ra3, yrojabHasi KUCIIoTa U ee conu. KpyroBopor yriepona.
Kpemunii. Oxcua kpemuus (1V). Kpemuueas kucnora u cuinukatbl. CTEKIIO.
MpakTunuyeckune pabdoOTH®HI:
4. PenieHune 3KcHepuMEHTAIBHBIX 33had nmo teme «lloarpymnma kucmopopay.
[IpaBuia Th.
5. Pemienne skcnepuMeHTaNbHBIX 3amad 1o Teme «lloarpymmel azora u
yriepon». Ilpasuna Th.
6. [lomyuenue, coOupanue u pacrno3HaBanue ra3os. [Ipasuia Th.
KOHTpPpOAnbHAaASA npeMeaHesmeraiXNen.2

3HarThb
-M0JIOKEHUE HEMETAIUIOB B nepuoanueckon cucreme J[.M. Menneneesa;
-YCTPONCTBO MPOCTEUIIUX TPUOOPOB ISl TIOJIYUEHHUSI U COOUpaHUsl Ta30B: BOJIOPO/A,
aMMHaKa, KUCIopoja, YrIeKUCIIOro rasa;
-KauyeCTBEHHBIE PEAKIIUU HA BAXKHEUIIINE aHUOHBI.
YMEeTHb
-00BSACHSITH SIBIICHUS aJNIOTPOTIHY;
-XapaKTepU30BaTh CBOMCTBA TaJIOTEHOB U BAXKHEUIIINX XMMHYECKUX JIEMEHTOB (CEPHI,
azoTta, ¢pocdopa, yriepoaa u KpeMHHUS;
-BBIYUCIISITh MACCy WM 00BbEM MPOAYKTA PEAKIIUU MO0 M3BECTHOM Macce WM 00BEMY
OJIHOTO U3 UCXOAHBIX BEIIECTB, COIECPIKAILETO IPUMECH;
-BBIYUCIISITE Maccy, OObEM M KOJUYECTBO BEIIECTBA MO HW3BECTHBIM JIaHHBIM 00
MCXOJTHBIX BEIIECTBAaX, OJTHO U3 KOTOPHIX JIaHO B U30OBITKE;
-o0pamatbes ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
-cOOII0/1aTh MpaBUjIa TEXHUKHU 0€30MaCHOCTH;
-OIPEETSATh: XJIOPUI-UOHBI, CYJIb(aT-uoHbI, KAPOOHAT —MOHBI, MOHBI AMMOHMUSI.
Hemoncmpauuu

OOpasipl rajJoreHOB-MPOCTHIX BEIIECTB. B3anmoaeicTBUE Talor€HOB C HaTPHUEM,
anmroMuHreM. BeiTecHeHne XJ1opoM OpoMa uii #o/1a U3 pacTBOPOB MX COJICH.
B3aumopericTBre cepsl ¢ METAIIaMH, BOJOPOJIOM U KHCIOPOIOM.
[Tornomienue yriaeM pacTBOPEHHBIX BEUIECTB WM ra30B. BoccTaHOBIEHUE MEIU U3 €€
okcuza yrieMm. O0pasisl PUPOIHBIX COSTUHEHUN XJI0pa, cepbl, pocdopa, yriepoaa,
kpemHus. OOpa3lbl BaXKHEUIIUX JIJII HAPOJHOTO XO3SMCTBa CyJb(aToB, HUTPATOB,
kapOoHatoB, pocdarToB. OOpasibl CTEKIa, KEPAMUKH, IIEMEHTA.
Jlabopamopnsie onvimuol

1. KayecTBeHHas peakiiysi Ha XJOPHUI-UOH.
2. KauecTBeHHas peakius Ha Cyib(aT-uoH.



Pacno3naBanue conert aMMOHMS.

[TonydeHue yriekuciioro ra3a u €ro paclio3HaBaHUE.
KadectBenHnas peaxiust Ha KapOOHAT-UOH.

O3HaKOMJIEHHE C TPUPOJHBIMU CUITUKATaAMU.

O3HaKOMJICHHE C TPOAYKIMEN CHIIMKATHON MTPOMBIIIIIIEHHOCTH.

No ko

Tema 3. Opeanuueckue eeuwgecmea (11u)

ITepBoHauanbHbIE CBEACHUSI O CTPOCHUHN OPraHUYECKUX BEIIECTB.
VYrneBogopoasl: MeTaH, 3TaH, 3TujieH, CnupTthl: (METaHOJ, ATAaHOJ, TIULEPUH) U
KapOOHOBBIE KHUCJIOTBI: (YKcycHasl, CTEapUHOBAs) MPEICTABUTEIN
KHCJIOPOJACOIEPKAIUX OPraHUYECKUX COCTUHEHUM.
buonornyecku BaKHbIE BELIECTBA: KUPDI, YTIEBObI, OCIIKH.
[Ipencrapiienus 0 NOJMMEPAX HA MIPUMEPE MOTUITUIICHE.
KoOHTponbHas4 pr@ 6reme acllep®gBauanbHble NpeACTaBICHUS 00
OpraHUYECKUX BELIECTBAX)
3HarThb
-IIPUYUHBI MHOTO0OPAa3usl YIIEPOIHBIX COSTUHEHUI(U30MEPHUIO)
-BUJIbI CBsI3EH (OIMHAPHYIO, IBOMHYIO, TPOUHYIO);
-BaXKHEHIIMEe (PYHKIIMOHAIIbHBIE TPYIIBI OPT. BEILIECTB;
-HOMEHKJIATyPy OCHOBHBIX IIPEACTaBUTEIICH IPYIIN OPT. BEIIECTB;
-UMETh MOHATHE 00 albAeruaax, CI0XKHBIX A(hupax, Kupax, aMIHOKUCIIOTaX, OeJKax u
YTJIE€BOJAX.
YMeThb
-COCTaBIISATH (DOPMYJIIBI H30MEPOB OCHOBHBIX KJIACCOB OPTI.BEIIECTB;
-HaXOJ/IUTh, ONIPENICTISATH U3 MPEIOKEHHBIX (HOPMYIT U30MEPHI U TOMOJIOTH.
Jlemoncmpavyuu
OO0pasiel HePTH, KAMEHHOTO YIJISI ¥ IPOJAYKTOB UX NIEPEPadOTKH.
Mojenu MOJIEKYI OpraHUYECKUX COEUHEHU M.
OO0pasiel U3ACIUN U3 MOTUITUIICHA.
Jlabopamopnsie onvimul
1. UsrortoBiieHne MoOeNIe MOJIEKYJT YTIIEBOIOPOJIOB.
2. CBoiicTBa TIUIIEpUHA.
3. BzaumoneiictBue rimoko3sl ¢ ruapokcuaom menu(ll) 6e3 HarpeBanust u npu
HarpeBaHuM.
4. B3aumojelicTBUE KpaxMalia ¢ HoJqoM.

Tema 4. Xumusn u scuzus (4u)
YemoBek B MHpE BEHISCTB: Marepwaibl M xumuueckme mporeccel. Md d3d yJ m&E O
COtclsd &z0 d3d e O.
Xumus U 310poBbe. JIekapcTBeHHBIE NpemnapaTbl W IPOOJIEMBI, CBSI3aHHBIC C HX
MIPUMEHCHHUEM.
Xumus v utia. KanopuiHOCTE )KUPOB, OEITKOB U YTIEBOAOBIB.KOHCEPBAHTHI MHUIIEBBIX
MPOAYKTOB (TIOBapEHHAs COJIb, YKCYCHAsl KUCIIOTa (CTOJIOBBIN YKCYC)).
[IpupoaHbie UCTOYHUKHU YraeBoA0poa0B. HedTh u mpupoHblii ras.
XUMHUYECKOE 3arpsi3HEHHE OKpYKalollled cpenbl W ero mocieacTBus. [IpoGiembr
0€30I1acHOr0 MCIIOJIb30BAHMS BEIIECTB M XUMHUYECKUX PEaKIUi B TOBCEIHEBHOMN



KU3HU.
3HaThb
-OCHOBHBIC 3aKOHBI XMUMHUU: COXpPAaHEHHWE MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
MEPUOINYECKUI 3aKOH,;
YMeThb
-MCTIOJb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHUSI B MPAKTUYECKOM NEATETbHOCTH U
MOBCEAHEBHOM JKU3HU JIJIS:
bezonacHoro obpaiiieHust ¢ BelecTBaMu U MaTepuaiaMu;
DKOJIOTUYECKH TPaMOTHOTO TOBEJCHUS B OKpYXalollled cpeae, NIKOJIbHOU
71a00paTOpPUU U B OBITY.
e Mo H C T.pObp43np TeKapCTBEHHBIX MpemnapaToB. OO0pas3ibl IMJIACTMACC H
BosiokoH. Komnekmus «IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOBY.
Jlabopamopnvie onvimeut.

1. 3nakoMmcTBO ¢ 0Opa3aMu JEKapCTBEHHBIX MpenapaToB.

2. JloxaszaTenbCTBO HAIMYMS KpaxMaia B KapToderne.

3. JloxazaTenbCcTBO HATUMYHS J)KUPA B CEMEUKAX TOICOTHCYHUKA.

Jtod o3 yOdedj: HEsdede 2 ©OLHjd&z ftojHZOSO] Isfw
sfdso desec s BN jets BBKLOL o @AW df BUF dedsf d . Is
sty ils Zyoh ddmw o HOd dzgj2Mj2 ydLdd O
(B lssoO% Adddw, dLHjddw fdhjoas2, WOttdOy
ftetsdsr h dzj dedetsfylsd) . RLEYjdedj HOdzdets2 Isj a3

Tema 5. Ob06menue 3nanull RO XUMUU 34 KypC OCHOBHOU WIKONbl (3u1)
[Tepnoanueckuii 3akoH U cucrtema 31ueMeHToB [[.M1.MeHnneneeBa, 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUH B MEpUOJaX U TPyNIax, 3HaUCHHE
MEPUOANYECKOTr0 3aKOHA, BUBI XUMHUYECKUX CBSI3€U U MUTHI KPUCTATNIMUECKUX
PEHIETOK, TUIIBI XUMUYECKUX peakiuii. OCHOBHbBIE KJIACChl XUMUUECKUX COCTMHEHUN U
X CBOWCTBA.

KOHT pPpOAnbHAaSA 3¢9xgpdoordBaoNAIKIbL.

3 HarThb

Baxueiimme XuMHUYECKUE MTOHITHS: XUMUYECKasl pEaKIUs, SJIEKTPOJIUT U
HEDJICKTPOJIUT, AIEKTPOJUTHUECKAS TUCCOLMAIINS, OKUCIUTEIh U BOCCTAHOBHUTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHUE;

-CTPOCHHE U HOMEHKJIaTypa OPTaHMYECKUX BEILIECTB.

YMe EROtcOSIsjtedL so Ols!

-XUMUYECKHE DJIEMEHTHI (OT BOJIOPO/Ia 10 KaJbIIMsl) HA OCHOBE UX IOJIOXEHHUS B
nepuoandeckoi cucreme JI.M. MenjeneeBa u 0COOEHHOCTEN CTPOCHUSI UX aTOMOB,;
-CBSI3b M@Ky COCTaBOM, CTPOCHHEM U CBOMCTBAMU BEIIECTB;

-XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
YMe s tej H ] dzW Is!

-COCTaB BEILIECTB MO UX (PopMynam, MPUHAJICKHOCTh BEIIECTB K OMPEICTIEHHOMY
KJIACCy COEMHEHUM;

- TUIIBI XUMHUYECKHUX PEAKIINMA;

-BaJICHTHOCTb M CTECTICHh OKMCJICHHUS B COCIMHCHUSX;

-THUITBI XUMHUYECKOMN CBS3U B COCIMHCHUSX;

-BO3MOJKHOCTb IIPOTEKAHUS peakinii HoHHOTo ooMeHa; Mtsils © 9 dzv Is !




-(opMyIIBI HEOPTAHUYECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB;

-CXEMBbI CTPOEHHUS aTOMOB MepBhIX 20 371IeMEHTOB nepruoandeckoit cucremsl ..
Menpaeneena;

-YpaBHECHUSI XUMHUYECKUX PEaKIUN

YyebmHeOoMaTMnMuyuecBMHUNIAOBEA

No HaummeHOBaAH Bc el N3 HKUX
n/n yac(lflpakTtTunuuye(KoHTPpO,/
paborT bl e pabq
1. | Beenenue 5 1
2. | ATOMBI XUMHYECKHUX 10 1
3JICMEHTOB
3. | IIpocThie BemnecTBa 7 1
4. | Coenunenue 12 1
XUMHAYECKUX
3JICMEHTOB
5. | I3MeHeHus, 11 1 1
MPOUCXOIAIINE C
BEIIIECTBAMHU.
6. | PactBopenue. 23 2 1
PactBopsl. CBolicTBa
pacTBOPOB
AIIEKTPOJIUTOB.
Ponb xauecTBa BOJIBI B
C/X TIPOU3BOJICTBE
NTOTI O: 68 4 5

YuyebBmHeOMaAT MUne/ca@wm iia c ¢ a

Ne HammeHOBaH|Bce N3 HUNX

n/n yac | lMMpakTunue(KoOHT po,|
paborT bl e pabq

1. | IloBTOpEHHE OCHOBHBIX 4

BOIIPOCOB Kypca 8
KJIacca U BBEJICHUE B
Kypc 9 Kiacca

2 | CkopoCTh XUMHYECKUX 3
peakunii. XMuMHUYECKOE
paBHOBECHE
3 | Meramsl 18 |2 1
Asotnbie u GocdopHbIe (15+3)
yao0peHus.

DKOHOMHYECKHUE U




OKOJOTHYCCKHUE aCIICKTHI

IPUMEHEHHSI
4 | HemeTamnsl 25 |3 1
VICTOYHUKY U BUIBI (21+4)

3arpA3HCHUA BOAbI, IIYTHU
O4YHMCTKH BOJ.

5 | Opranuueckue 11 1
BEIIECTBA
6 | XuMHd U )KU3Hb 4

BpenHble HHIpEIMEHTHI B
COCTaBe C/X MPOTYKIHH.
Ponp MUKpPO3IIEMEHTOB B
IPOU3BOJICTBE C/X
IIPOYKLIUH.

7 | O00O0I1IIEHNE 3HAHUH T10 3 1
XUMUH 32 KypC
OCHOBHOM! MIKOJIEI

MTOT O 68 |5 4

TlnmTtTepaTypa.

MeToamnueckasa nurtepaTtypa Ansd yuyuutens

1. Tabpuensn O.C. Xumus. 8-9 kmaccel: Meroaudeckoe mnocobue. -4-¢ u3fm.,
crepeotutt. — M.: llpoda.

2. 4. Tabpuensu O. C., OctpoymoB U. I'. Uzyuaem xumuto B 9 ki1.: J{unakruueckue

Marepuanbsl. — M.: biuk 1uiroc.

Ona yuyawnmxca:

1. Tabpuensu O.C. Xumusga. 8 kmacc: VYueOd. s 001meoOpas3oBar.
yapexaeHuit. - 8- uza., crepeorurt. — M.: JIpoda.

2. I'abpuensn O.C. Xumus. 9 knacc: yue6. ais o0ueo0pa3oBar. yupexaeHHil
/O.C.I"'abpuensa. — 10-e u3n., mepepad. u gom. — M.: [Ipoda.

3. Tabpuemsa O. C., AmykoBa A. B. Pabouas terpanp. 8 k. K yae6nuky O.
C. I'abpuensna «Xumus. 8». — M.: JIpoda.

4. T'abpuensu O. C., SmykoBa A. B. Pabouas terpans. 9 k 1. K yue6nuky O. C.
["abpuensna «Xumus. 9». — M.: [Ipoda.

JononHuTenbHasa nAuTtepaTypa AnNsS yuyntensa:

1. T'opxoBenko M.IO. Xumus. 8 kiacc: [loypounsie pa3paboTku K y4eOHUKY
O.C.I'abpuensina. — M.: BAKO — (B momoliis IKOJIbHOMY YUUTEIIO).

2.'opkoBernko M.YO. Xumus. 9 xnacc: [loypounsie pa3paOOTKu K Y4EOHUKY
O.C.TI'abpuensina. — M.: BAKO. — (B nomoliip MIKOJIbHOMY YUUTEINIO).

3. 3yeBa M.B., I'apa H.H. llIkonbHbIil npaktukym. Xumus. 8-9 k. — M.: poda.
OQNeKTpPOHHDBIE pecypecbl:
www.openclass.ru/wiki-pages/185609
school-collection.edu.ru/http://www.edu.ru/db/portal/sites/res_page.htm
catalog/pupil/
powerpt.ru/prezentacii-po-himiy/



TPEBOBAHNA K YPOBHKO NOATI OTOBKW BbINTYCKHMUW

B pe3ynbrate n3ydyeHus XMMUH YYE€HUK JOJIKEH

3HaTb/ nNoHMMATHL

* XUMUYECKYI0 CUMBOSIUKY: 3HAKU XUMUYECKUX IEMEHTOB, (OPMYJIbI
XUMHUYECKUX BEUIECTB U YPABHEHHSI XUMUYECKHUX PEAKIUL;

* gadicHellue XumuuecKue NOHAmuUA. XAMUIECKUN 3IEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE ATOMHAsl U MOJIEKYJISIpHAsI MAaCChl, HOH, XUMHYECKasl CBSA3b, BEIIECTBO,
KJ1acCU(UKaIMs BEUIECTB, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA 00BbEM, XUMHUUECKast
peaxuus, Ki1accupuKaus peaklyid, SIeKTPOIUT U HEANEKTPOJIUT, SIEKTPOIUTHIECKAS
JUCCOLMALINS, OKMCIIUTEIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE;

* OCHOGHbIE 3AKOHbl XUMUU . COXPAHEHHS MACCHI BEILIECTB, IOCTOSHCTBA COCTAaBA,
MIEPUOINYECKHUN 3aKOH;

ymMeThb:

* Ha3bl6amb XUMUYECKNE FIIEMEHTBI, COCIMHEHNS N3yUYECHHBIX KJIaCCOB;

* 00vACHAMb PU3NYECKUI CMBICII AaTOMHOTO (TIOPSIAKOBOI0) HOMEpa XUMUYECKOTO
AJIeMEeHTa, HOMEPOB IPYIIIbI U IEPUOJA, K KOTOPHIM 3JIEMEHT MTPUHAJIEKUT B
nepuoandeckon cucreme . . MenaeneeBa; 3akOHOMEPHOCTH U3MEHEHHUS CBOWICTB
AJIEMEHTOB B Mpe/eax MaJlbIX MEPUOJIOB U TJIABHBIX MOJAIPYIIT; CYIIIHOCTh PeaKui
HOHHOTO 00OMEHa;

* Xapaxmepu3oeamsp XMUMUUYECKUE JIEMEHTHI (OT BOJOPOAA 10 KaJIbLIMs) HA OCHOBE
UX TI0JIOXKEHUsI B iepuoandeckoit cucreme J[. 1. MenaeneeBa u ocoOeHHOCTEM
CTPOEHUS UX aTOMOB; CBSI3b ME¥K/y COCTaBOM, CTPOEHUEM U CBOMCTBAMH BEILIECTB;
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* onpeoenAmpCOCTaB BEIIECTB M0 UX (PopMyiaM, MPUHAIJICKHOCTh BEIIECTB K
ONPENEICHHOMY KJIACCy COEMHEHUM, TUIII XUMUYECKUX PEAKLUI, BaJIECHTHOCTb U
CTENIEHb OKHMCIICHUS JIEMEHTA B COCIMHEHUSX, BUJI XUMUYECKOU CBSA3U B COETMHEHMSIX,
BO3MO>XHOCTh IIPOTEKaHUs peaKkluii HOHHOTO OOMEHa;

* cocmaenamp HOPMYIIbl HEOPraHUYECKUX COETMHEHUHN U3yUYEHHBIX KJIacCOB;
CXEMBI CTPOEHHS aTOMOB NEPBBIX 20 3JIEMEHTOB NMEPUONYECKON CUCTEMBI
1. 1. Menneneea; ypaBHEHUSI XUMAYECKUX PEAKLINN;

* oOpauiampca ¢ XUMUYECKOU MOCYI0N U J1abOpaTOpHBIM 000PYI0BAHUEM;

* pacno3naeams ONBITHBIM ITyTEM KHCIOPOJ, BOJIOPOJ, YIJIEKUCIbIN ra3, aMMHUaK;
PacTBOPBI KUCIOT U LIENOYEH; XJIOpUI-, CyJb(]aT- 1 KapOOHAT-UOHBI,

* @LIYUCIAM B MACCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTA 0 (popMyJie COeAMHEHMUS;
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE; KOJIMUYECTBO BEILIECTBA, 00BEM MIIM MacCy 10
KOJIMYECTBY BEILECTBA, 00bEMY MJIM MACCE PEAreHTOB WIH MPOAYKTOB PEAKIIIH;

MCNONb30BaTb NPUOOPETEHH bl Y e3CHKAOHMN £
LeATeNbHOCTMUN UM NOBIETRKOGHEBHOW XU3HM

* 0€30IMacCHOT0 0OpaIeHus C BEIIECTBAMU U MaTEepHAIaAMH;

* 5KOJIOTMYECKH I'PaMOTHOIO ITOBEJEHUS B OKPY’KAIOIIEH Cpee;

* OLICHKH BJIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH cpeibl Ha OpraHu3M



YyeJIoBEKa;

* KPUTUYECKOM OIICHKU MH(POPMAIH O BEIIECTBAX, UCIIOJIb3yEMbIX B OBITY;
* IPUTOTOBJICHUS] PACTBOPOB 3aJaHHON KOHILICHTPALIUH.

Yynrtenso:

lted dztsy J 84d jte OB Sy 2
KaneHga@MaTMnyeCcKDI X ABB® B K /1 aacxc a
MomyM@BmMHCKa aAS8d

220187

Nn/ Pas3pgpen, TemMa ®opMbl KOH daTtTa nposBe
no nn dpakT.
BBepeHne (5
1. Kpatkuii ouepk pa3BUTHS XUMUU. 04.09
IIpeamer xumun. Bemectna.
[IpeBpamenus Beniects. Poibs xumun B
KHM3HH YEJIOBEKA.
2 [leproanueckas cuctemMa XUMUYECKUX Kombunuposanssiii | 08.09
anemenToB J[.1. Menaeneera.
3. 3HaK1 XUMHYECKHUX DIIEMEHTOB. NunuBuayanbHbINH 11.09
4. Xumnueckue Gopmyiel. OTHOCHTENbHASA | [IMCEMEHHBIH 15.09
aTOMHasl ¥ MOJIEKYJIsIpHas Macca.
5 [IpakTuueckas padorta Nel«IIpuemsi 18.09
oOparnieHus ¢ 1a00paTOPHBIM
obopynoBanuem», «Habmronenue 3a
ropsIIEen CBEYOMN.
AT OMbB XUMUUYECKMUX
(10 ywacosB)
OCHOBHBIE CBEJICHHS O CTPOSHUU aTOMOB. 22.09
6
7 | VI3MeHeHus B cocTase sijiep aTOMOB OpoHTABHBIH 25.09
XMUMHUYECKHX 3JeMeHTOB. M30TOMbI.
8-9 | CrpoeHue >1MeKTPOHHBIX 000JI0UEK Kom6unupoBanusiii | 29.09-02.10
aTOMOB.
10 | V3MeHeHHe yucia IEeKTPOHOB Ha OpoHTABHBIH 06.10
BHEIIIHEM 3HEPreTUYECKOM YPOBHE
aTOMOB XHMHYECKHX DJIEMEHTOB.
11 | BzaumopeiicTBue aTOMOB TectupoBanue 09.10
3JIEMEHTOB-HEMETAIIOB MEXKIY COOOH.
12 | KoBasieHTHas NOJSpHAS XUMHYECKast [TucemeHHBbII 16.10
CBSI3b. MeTalinuecKasi XuMHUecKas
CBSI3b.
13 | XumHueckue acieKThl €AUHCTBA )KUBOTO | DpoHTaIbHBIN 20.10
OpraHv3Ma M OKpY>Karolen Cpepl.
broreHHbIe 271€MEHTHI.
14 | O6o6menne u cucremaruzanus 3Haanid | KomOuanpoBanueii | 23.10
10 TeMe «ATOMBI XUMHUECKUX

ftets@



QJICMCHTOB»

15 | KonrponwHas pabora Nel o Teme Urorosbiit 27.10
«ATOMBI XUMHYECKHX DJIEMCHTOBY
MfpocTbile BewecrTB,;
16 | [IpocTsle BeliecTBa-METAILIBI. 30.10
17 | [Ipoctble BelecTBa ~-HEMETAIUIBI. VYerubiit 03.11
18 KonunuecTBo BemecTna ®poHTATBHBII 06.11
19 Pemenne 3amay Ha KOJIMYECTBO [TuceMeHHBIR 10.11
BEIIIECTBA.
20 | MonsipHblit 00BEM razos. ®dpoHTATBHBII 13.11
21 | O6o6menue u cucremarusanus 3Hanu | KomOunupoBanusii | 17.11
0 TEME.
22 | KonrponbHas padbora Ne2 o teme Hrorossiit 20.11
«[IpocTeie BemecTBay.
COG,EI,VIHeHI/IFl XNMNHYe
(12 yacosB)
23 | CreneHb OKUCIECHUS 27.11
24 | Baxueimue Kiacchl OMHAPHBIX ®poHTaTBHBIN 01.12
COCTUHEHUM.
25 | OcHoBanusl. OpoHTAIBHBIN 04.12
26 | Kucnotsl. @poHTaNIBHBII 08.12
27 Coiu. WNHnuBunyanbHbIN 11.12
28 | Kpucraimieckue pemeTKH. VeIl 15.12
29 | Ynctele BeniecTBa U CMECH. TectupoBanue 18.12
30 | MaccoBas u oObeMHas 101 [TucbmeHHbII 22.12
KOMITOHEHTOB cMecH (pacTBopa)
31-32 | Pemenue 3anau KomOunupoBannsiii | 25.12-29.12
33 | O6o6menue u cucremarnzanus 3Hannii | KomOuanpoBannsni | 12.01
1o Teme «CoeMHEHUs] XUMHUYECKUX
DIIEMEHTOBY
34 | KontponsHas pabora Ne3.mo Teme Urtorossiit 15.01
«CoenrHeHs] XUMUUYECKHX 3JIEMEHTOBY
N3 mMeHeHNSAa, npown/
BewecTtBamnm (11
35 duznuecKkue SIBJICHUS B XUMUHU. 19.01
36 XHUMHUYECKUE PEAKIINH OpoHTAIBHBIN 22.01
37 XHWMHYECKUE YPaBHEHMUS. OpoHTAIBHBIN 26.01
38-39 | Pacyersl N0 XMMHUYECKUM YPAaBHEHUSIM. IInceMeHHBIM 29.01-02.02
40 Pemenue 3amau KomOunuposanssiii | 05.02




41 Tunsl XUMUUYECKUX peaKLUi. WHauBuayanbHbIN 09.02
42 Tunel xumMuueckux peakunii Ha npumepe | TectupoBanue 12.02
CBOMCTB BOJBI.
43 [TpakTnueckas pabora Ne2. «IIpuszHaku 16.02
XUMHUYECKUX PEaKIIUii»
44 O6061enue u cucreMarusanus 3Hanud | KomOunuposanusiii | 19.02
1o Teme «/I3MeHeHus1, MPOUCXOAAIIHNE C
BELIECTBAMM
45 KonTponpHas padora Ne4. o teme HroroBriii 26.02
«I3MeHeHust, MPOUCXOISIINE C
BCICCTBAMHE
PacTtTBoOpeHMUe. PacrT
pacTBOPOB 3NeKTPpPO
PactBOpenue kak (pU3MKO — XUMHUECKUI 02.03
46 npouecc. PacTBOPUMOCTH BEIIECTB B
Boje.Boga B CEIBCKOXO3AHCTBEHHOM
MIPOU3BO/ICTBE.
47 DNEeKTPOIUTUYECKAS AUCCOLUAIIHS OpoHTAIBHBIN 05.03
YCTHBIN
48 OcHoBHbIE I0JIOXKEHUS Teopuu | OpoHTANIbHBIN 09.03
ANEKTPUYECKON TUCCOLIUAIUY.
49-50 | MonHble ypaBHEHUS peakLUi [TucbmenHbIi 12.03-16.03
51-52 | Kuciorsl, ux kaaccuduKaius u CBOUCTBa | HAWMBUTyaIbHBII 19.03-23.03
5354 | OcHoBanus, UX KiIaccuukanus u WNHnuBuayanbHbIN 26.03-30.03
CBOMCTBA.
55-56 | Okcuapl, ux knaccudukanus u ceoiictea | KomOounuposanusiii | 02.04-06.04
57-58 | Counn, ux kjaccupuKanus 1 CBOWCTBA. Kombunuposannsiii | 09.04-16.04
59 [IpakTuueckas padora Ne3. «CoiicTBa 20.04
KHUCJIOT OCHOBAaHUM, OKCHJIOB U COJIEH»
60 I'enernueckas CBsA3b MEXAY KJIacCaMH KomOunupoBanssiii | 23.04
HEOPraHWYECKUX COCTMHEHU
61-62 | Pemenue 3anau. KomOunuposanssrii | 27.04-04.05
63-64 | OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE DpOoHTAIBHBIN 07.05-11.05
peaKIum.
65 [TpakTuueckas pabota Ne4. «Penrenue 14.05
HKCHEPUMEHTAIbHBIX 33124
66 O6006menue u cucreMarusanus 3Hanui | KomOuauposanusii | 18.05
1o Teme «CBOMCTBa paCTBOPOB
JIEKTPOIUTOBY
67 KonTponbHas padota Ne5 Hrorossrii 21.05
o Teme «CBo¥CTBa pacTBOPOB
AJIEKTPOJIUTOBE
68 AHanu3 KOHTPOJIBHOM paboThI. 25.05

ITonBeneHME UTOTOB.




ltod dztsy J did jtc OBtsyJ 2
KaneHAR@Ma®DT N UYTE/TEHD 1 X U MU U
B A9, &K.nadxc Ha2Q0D16
YynTtenb: MolnhyM@mMHCKasd
No Tema Dopma Ilpumepnoe
YpoKa KOHmMpOons npoxosicoenue
memul
no naamy no
daxmy
nOBTOpeHI/Ie OCHOBHVBIX B O
M BBeBgeygle knacca
1 |[XapakTepucTrKa 3JI€MEHTa IO ero MOJIOKEHUIO B 06.09
MePUOINYECKON CUCTEME XUMHYECKUX JIEMEHTOB
JA.N.Meunneneena.
2 |CaoiicTBa OKCHIOB, KUCJIOT, OCHOBAHHI U coJjicii B cBere |PpoHTaNBHBIIA 08.09
TEOPHUH JICKTPOJUTUYECKONU TUCCOLMAIIMN U MPOIECCOB YCTHBIH
OKUCJICHUS -BOCCTAHOBJICHUS. | eHETUYECKHE PSIIbI
MeTalllla U HemeTajuia. KHCIIOTHOCTh MOYBBI.
3 [IlonsTHE O MEPEXOAHBIX AeMeHTax. AMdorepHocts.  |Unmmeuayansneii| 13.09
YCTHBIN
4 |TlepuomudecKuii 3aKOH M MIEPHOUIECKAs CHCTEMA D poHTATBHBIIH 15.09
xuMu4eckux 31eMeHToB .M. MeHnaeneeBa B cBeTe MChMEHHBIH
YYeHUs O CTpOCHHH aToMa. VX 3HadYeHwme.
CKkopoCTb XMUMMUYECKNX p
paBHoBecue (3u4.
5 |IloHsTHE O CKOPOCTH XUMHUYECKOH PEAKIINH. 20.09
3aBUCHMOCTh CKOPOCTH XUMHUYECKON peaxuu
oT MIPUPOJIBI pearupyomux BEILIECTB,
KOHIIEHTPAIIUU U TeMITePaTypHI.
6 |OOpatumble 1 HEOOpPAaTUMbIE XUMHUUECKHE PEAKIHH. Komb6unuposanns|  22.09
XUMHYECKOE PABHOBECHE. i
7 |CrocoObl cMeMIeHHs] XUMUYECKOTO PAaBHOBECHS. Wnnuunyansnsii| 27.09
YCTHBIN
Tema Metannse (18u.
8 |llomoxeHnue mMeTauioB B nepuoamueckoit cucreme J[.U. [MnauBugyansHel 29.09
Menpeneena. Mertammnueckas KpHUCTaIINYCCKasd 1 yCTHBIN
pelreTka U MeTaJTNIecKast XAMUIeCKast CBSI3b.
9 |OO6mue puznyeckue CBOMCTBa METAIIIOB. OpoHTATBHBINA 04.10
YCTHBIN
10 |CmutaBbl, HX CBOWMCTBA U 3HAYCHHE. WnpvBuayansHbl 06.10
W yCTHBIN

ftets@




11 (Xumunueckue cBOIiCTBAa METAJIOB KaK BOCCTaHOBUTENEH. | IHIMBHU Ty aIIbHBI 18.10
DIEKTPOXUMHIECKHUI Pl HANPSUKEHUH METAJUIOB M €ro |H YCTHBI
WCIIONIb30BaHUE ISl  XAPaKTEPUCTHUKUA XUMHUYECKHX
CBOMCTB KOHKPETHBIX METAJLIOB.

12 |Croco0Obl moOJy4YeHHEe METauIoB: NHpO-, THapo- ¥ |Kombunnposann 20.10
SJICKTPOMETALITYPTHUSL. bl

13 |Koppo3sus meTamioB u criocoObl 00pHOBI ¢ HEM. 25.10

14 |OOmass  xapakTepuCTUKAa  MICIIOYHBIX  METaUIOB.|PpOHTAIbHEIN 27.10
Mertamisl B npupoze. OOimue crnocodbl UX IOJydeHHs. |TACbMCHHBIH
Crpoenne artoma. lllenounble MeTauIOB - MPOCTHIE
BEIIECTBA, UX (PU3NYECKUE U XUMUUECKIE CBONCTBA.

15 (BaxHeimue coeIMHEHUS EJIOYHBIX METAILIOB - HNnnuBunyansHel 01.11
OKCHJIBI, THAPOKCHUIBI, COJIM (XJIOPU/IbI, KAPOOHATHI, 1 YCTHBIH
cynb(aTel, HUTPATHI), UX CBOMCTBA U IPUMEHEHHUE B H/X.

Kanwuiiabie ynoOpenusi.

16 [OO6mas xapakTeprucTHKa 3JIEMEHTOB TJIABHOM HNHpuBunyalbHbI 03.11
noarpymsl |l rpymmsl. CTpoeHre aToMOB. H yCTHBIH
[enoyHO3eMeNnbHbIE METAIIIBI - IPOCTHIC BEIIECTBA, UX
(du3nYecKre U XUMHUICCKIE CBOMCTBRA.

17 |(Baxueiinne coeqMHEHNUS IEI0OYHO3EMEIBHBIX OpoHTATLHBIN 08.11
METAJUIOB - OKCHUJIbI, THAPOKCHUBI, COJIN (XJ'IOpI/I,Z[LI, [UCHbMEHHBIH
KapOOHATHI, HUTPATHI, CyIb(haTsl U pocdarsr) ux
CBOICTBA U MPUMEHEHNE B HAPOJIHOM XO3S1CTBE.

18 |IIpaktuueckas pabota 1. OcyiiecTBiIeHHE LEMOYKH 10.11
XUMUYEeCKUX npespamienuid. [Ipasuna T.b.

19 |Amtomunuii. CTpoeHue atoma, GU3NYECKUE U DpoHTABHbIM 15.11
XMMHYECKHUE CBOMCTBA MPOCTOrO BEUIECTBA. YCTHBIN
CoenvHeHUs aTIOMUHUS - OKCUJ U THAPOKCHI, UX
amdoTepHbIii XxapakTep. BaxHelmme comu amroMUHUS.

[IpuMeHeHne aTFOMUHUS U €T0 COJeH.

20 |XKenezo. Ctpoenue aroma, pu3ndeckue u Xumuideckne |PpoHTaIbHbIN 17.11
CBOKCTBA IIPOCTOT'O BEILIECTBA. YCTHBIN

21 |Tenmermuecknue pamsl Fe?*  u Fe®'. KauecTBenHble ®poHTAIBHBII 29.11
peaxruu Ha Fe?'u Fe®*. Baxwueiimme comu xenesa. YCTHBIN
3HaueHue jKeme3a, ero COSAMHCHHA 1 CTUIABOB B
MIPUPO/IE U HAPOJTHOM XO3SIHCTBE.

22 |IIpaktuueckas pabora Ne2. [TomyueHue u cBoiicTBa 01.12
coennHeHni metaiuoB. [Ipasuna T.b.

23 |IIpaktuueckas pabora Ne 3. DkcriepuMeHTaIbHbIE 06.12
3aJ1a4¥ 110 PACIO3HABAHUIO U TIOJTYICHHIO BEIICCTB.

IIpaBuna T.b.
24 |O6o06meHue Matepuaa mo TeMe «MeTaby. Kom0Ounmposan- 08.12
HBIN
25 |KontpompHas pabora Nel mo reme «MeTasutby. ®poHTAIbHBIH 13.12
MMMCbMEHHBIN

TemdHemetTanns ( 254y




26 |AHaynu3 KOHTpOJbHOM paboTsl Nel mo Teme «Metasuibly. | UIHAMBUIyaTbHbI 15.12
OO0mias XapakTepUCTUKA HEMETAUIOB: IMOJIOKEHWe  B|H YCTHBIH
MIEPUOINYECKOMN CHUCTEME A.N. Menpeneesa,
0COOEHHOCTH CTPOCHUS aTOMOB,
ANEKTPOOTPHUIIATEITLHOCTh KaK Mepa
CHEMETAUTUYHOCTH», PAA  DJIEKTPOOTPUIIATESILHOCTH.
Kpucrannuieckoe CTpOeHHE HEMETANIOB -TPOCTHIX
BemiecTB.  AsutoTponus.  DU3MYECKHE  CBOWCTBA
27 |Kucnopon. O3oH. Bona. DpoHTANBHBIH 1 20.12
HcTounnky U BUABI 3arpsi3HEHUS BOJBL, ITyTH OYHCTKH I/IHIH/IBPVIIIYEUEHI’I171
BOJL. YCTHBIN
28 |Bomopon. [lonoxkenre B MepUOAMYECKON CHCTEME Kom6uHupoBaH- 22.12
J .. MenneneeBa. CtpoeHue aTroMma 1 MOJIEKYJIbI. HBIN
dusnyeckre 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA, €TI0
MOJIy4eHUE U IIPUMEHEHHE.
29 |lanorensl. Ctpoenue atroMoB. [IpocTeie BemecTBa, ux | PpoHTANBHBIN 27.12
¢busnueckre U XxuMuyeckue cporicta. Kparkue YCTHBII
CBEJICHHS O XJIope, Opome, PTope u noje.
30 |["aoreHOBOAOPOIHBIC KHCIOTHI M UX COJM (CBOMCTBa, |HIuBUIyanbHEI 29.12
KaueCTBEHHAaspeaKIys Ha XJIopua-uoH). [Ipumenenue HyCTHBIN
rajoreHOB U UX COCIMHEHUW B HAPOJIHOM XO3SIICTBE.
31 |Cepa. Crpoenue aToma, a/IOTPONHS, DpoHTATBH 12.01
CBOMCTBA U MPUMECHEHHE POMOMYECKOU bl YCTHBIN
32 |Okcunmsi cepst (1V) u (VI), ux monyveHue, CBOHCTBA U Wammeunyansusii|  17.01
HPAMCHCHHC. MUChMEHHBIN
33 |CepHasi, cepHUCTAs M CEPOBOJIOPOHAS KUCIIOTBI M UX | DpoHTansH 19.01
COTH. bII YCTHBII
34 |IIpaxTnueckas pabota Ne 4. Pewenne 24.01
SKCIEpUMEHTaNbHBIX 3a7ad 1o Teme «[loarpymma
kucinoponar. [Ipasuna Thb.
35 |Pewenue pacueTHbIX 3a/1a4 Ha M30BITOK M HEIOCTATOK.  |KoMOUHUPOBaH 26.01
36 |Asor. CTpoeHHre aToMa U MOJIEKYIIbl, CBOMCTBA IPOCTOTO | dpoHTaNbH 31.01
BCIICCTERA. bII YCTHBIN
37 |AMMuak, CTpoeHue, CBONCTBA, MOIYYCHUE U Unmusunyamsusii| 02.02
MIPUMCHCHHE. yCTHEIH
38 |Conu aMMOHUS, MX CBOICTBA U IPUMEHEHHE. Kom6uHIpoBaH 07.02
39 [Oxcunsr azota (1) u (1V). OpOHTAIBH 09.02
bII YCTHBIN
40 |A3oTHas KHUCIOTa, €€ CBOMCTBA U MPUMEHEHHE. OpOHTAIBH 14.02
bIil YCTHBIN
41 |Conu a30THOM KHUCIIOTBL. KoMGHHMpOBaH 16.02
42 | ®ocdop. Oxeun pocdopa. OprodochopHas KUCIOTa U €€|DponTansh 28.02
com. bIil YCTHBIN
43 |PemeHne pacueTHBIX 3aja4u Ha BBIXO IPOIYKTA PEAKIIUH. 02.03
44 |Yrnepon. AnnoTpomnus yriepoja. KoM6uHIpoBaH 07.03
45 |YrapHbIii 1 YIIEKUCTIBIN ra3bl. YTOJbHAS KUCTIOTA M €€ |KoMOUHUPOBaH 09.03

COJIM.

HBIN




46 |IIpaxTuueckas padota Ne 5. Perenune ITnceMeHHBII 14.03
SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «l[loarpynmer azoTta
u yranepony. Ilpasuina Th.
47 |Kpemuwmii. Oxcun kpemuusi. KpemHueBast kuciora. ®DpoHTATBHBIH 16.03
CHIIUKATBL. YCTHBIH
48 |IIpakTtuueckas padota Ne 6. [Tonyuenue, cooupanue u  |[lucpmennbi 21.03
pacniozHaBanue ras3os. [Ipasuia Th.
49 |0O00061enne 3Hadnii 110 Teme «Hemeramiby. OpoHTaTBHBIH 23.03
50 |KontponbHas padota Ne 2 o teme «Hemeramibiy. @®poHTaNLHBIH 28.03
MMCbMEHHBIN
Temalle3SpBoHavYanbHbBE nNpe
oOopraHmyeckKkumnxpeuwecTH
51 |AHanu3 KOHTpobHOU paboThl Ne 2. [Ipenmer 30.03
oprannyeckoit xumMuu. OCHOBHBIE CBEJICHUS O
XUMHYECKOM CTPOCHHH OpPraHMYeCKHX BEIIECTB.
52 |(IlpenenbHble YrIeBOAOPOIBI. 04.04
53 |HenpeznenbHble yraeBOAOPOIbl. DTUIIEH U €r0 OpOHTAIBHBIN 10.04
rOMOJIOTH. AIIETHIIEH. NHCHMCHHBIN
54 |Croupthl (METaHOJI, 3TAHOJ, TIUIIESPHH ) @®poHTANLHbIH 16.04
YCTHBIN
55 |KapOoHoBbIe KUCIOTHI (YKCYCHAs, CTEApUHOBAsT) KaK 18.04
MIPEJICTABUTEIH KUCIOPOIOCOIEPIKAIIMX OPTaHHYECKUX
COCTUHEHUH.
56 |buonornuecku BakKHBIC BEIIECTBA: KUPBI WnnusuayanbHbl 20.04
W YCTHBIN
57 |Buomornuecku BakHBIE BEIECTBA: OCIIKHU DpoHTATBHBIH 23.04
YCTHBIN
58 |buonmornyecku BaKHbBIE BEIIECTBA: YTICBOIBI. OpOoHTaIBHBINA U 25.04
I/IH,HI/IBI/II[yaJ]LHI:Jﬁ
YCTHBIN
59 (IIpencraBrenus o moauMepax. WnnuBunyansHsl 30.04
1 yCTHBIN
60 [O6o6menue 3nanuii mo Teme «llepBoHavanbHbIE KomOunnpoBanu 02.05
MIpe/ICTaBICHNs] 00 OPraHUYECKUX BEIIECTBAX» bl
61 |KontponpsHas pabora Ne3 mo teme «IlepBoHavanbHbie | PpOHTAIBHBIN 4.05
NpEJICTAaBJICHUS 00 OpPraHMYeCKHX BEHIECTBAX) MHCbMEHHBIH
Tema XNamMna U XU3HBDL
62 |YenoBek B MUpE BEIIECTB: MAaTEepPHAIbl M XUMHUECKUE 8.05
Mpolecchl. XUMHUYEcKas KapTMHa Mupa. XUMUA U
310poBbe. JlekapcTBEeHHBIE Mpenaparbl U MPOOJIEMBI,
CBSI3aHHBIE C UX IPUMEHEHHUEM.
63 |(Xumus u mmma. KanopuitHocTe kUpoB, OenkoB U |MHauBuIya bHEI 11.05
yraeBofoB.  KOHCEpBAHTBI  NHUINEBBIX  IPOIYKTOB A YCTHBIH
[moBapeHHast COJIb, YKCYCHAsI K-Ta (CTOJIOBBIH yKCYC)].
BpeaHbie MHTPEMEHTHI B COCTABE C/X MPOTYKIIHH.
64 |[IpupoaHBIE HICTOYHUKH YTIEBOJIOPOAOB: HEPTH U ®DpoHTANTBHBIH 16.05
npupoHblii ra3. [IpuMeHeHre UX KaK TOIUIMBA U ChIPbsl. |YCTHBIH
65 |Munepaibhbie ynoOpeHus.Ponb MHKpO3eMEHTOB B|PpoHTAIbHBIN 18.05
HPOU3BOJCTBE C/X NPOAYKIIUH. YCTHBIi




TemMmdO6®HD.6weHne 3HaAaHWUN N
OCHOBHOMW WK onbl( 34

66

[Tepuonuueckas cucreMa JI.M1.Menpeneera.
3aKOHOMEPHOCTH M3MEHEHMsSI CBOMCTB JIEMEHTOB M UX
COCIMHCHWH B TIEpUOJAaX H TIpynmnax. 3HAYCHHUE
neproandeckoro 3akona. Kiaccudukanust u cBoiicTBa
HEOPTraHUYECKHX U OPTaHUYECKUX BEIIECTB.

Kombununponan-
HBIN

22.05

67

KonTponbnas padotaNe 4 3a Kypc OCHOBHOM LIKOJIBI.

®poHTAIBHBIN
MHUCBMEHHBINA

23.05

68

AHanu3 KOHTPOJIbHOM paboThl. [TonBeneHNE UTOTOB.

DpoHTAIBHBIN
MHUCBMEHHBINA

25.05




lted dztsy § dzd § 1 ¢ tOBBYJ
KaneHagma@MadaTMyeCcCKODAXAMaW~NBaec BH aA2200L187 r
YuynTepHoOoBa . A.
Nn/ Paspen, TeMa PopMbl KOH JaTa nposBe
no nn dhakT.
BeBepgpeHune (5 v
1. Kpartkuit ouepk pa3BUTHs XUMHH. 04.09
[Ipeamer xumuu. BenecTsa.
[IpeBparenus BemecTs. Ponb xumun B
KM3HH YEJIOBEKA.
2 [lepuonnueckas cucteMa XMMUYECKUX KomOunuposannsiii | 08.09
anemenToB /.M. Menjeneena.
3. 3HaK1 XUMHUYECKUX DJIEMEHTOB. WNunuBunyanbHbINA 11.09
4. Xumnueckue Gopmyinel. OTHOCHTENbHAS | [IMCEMEHHBII 15.09
aTOMHas U MOJIEKYJIIpHasl Macca.
5 [IpaxTuueckast padora Nel«IIpuemsl 18.09
oOparieHus ¢ J1abopaTopHbIM
obopynoBanuem», «Habmonenne 3a
TOPSIIEN CBEUOI.
AT OMbB XMUMUYECKMNX
(10 ywacoB)
OCHOBHBIE CBE/ICHHS O CTPOEHUU aTOMOB. 22.09
6
7 | VI3MeHeHus B cocTase sijiep aTOMOB OpoHTABHBIN 25.09
XMMUYECKHX 3JeMeHTOB. M30TOMHbI.
8-9 | CrpoeHue 37IeKTPOHHBIX 000JI0UEK KomoOunauposanusni | 29.09-02.10
aTOMOB.
10 | V3meHeHHe yucia IeKTPOHOB Ha OpoHTABHBIN 06.10
BHEIIIHEM 3HEPreTUYECKOM yPOBHE
aTOMOB XHMHYECKHX DJIEMEHTOB.
11 | BzaumopeiicTBUE aTOMOB TectupoBanue 09.10
AJIEMEHTOB-HEMETAIIOB MEXKIY COOOH.
12 | KoBasieHTHas NOJSpHAS XUMHYECKast [TuceMeHHBIM 16.10
CBSI3b. MeTalinuecKasi XuMHUecKas
CBSI3b.
13 | XumHueckue acieKThl €AUHCTBA )KUBOTO | DpoHTanbHBIN 20.10
OpTraHu3Ma M OKPYKaIOMIeH CpeIbl.
broreHHbIe 271€MEHTHI.




14 | O6o6menue u cucremaruzanus 3Hauud | KomOunuposanusiii | 23.10
0 TeME «ATOMBI XUMHYECKUX
HJIEMEHTOBY
15 | KonrponwHas pa6ota Nel o teme Hrorossiii 27.10
«ATOMBI XUMUYECKHX HJIEMEHTOBY
MpocTbie BewecrTB,;
16 | [IpocTsle BelecTBa-METAILIBI. 30.10
17 | [Ipoctble BelecTBa ~-HEMETAIUIBI. VYerubiit 03.11
18 KonunuecTBo BemecTna ®dpoHTATBHBII 06.11
19 | Pemrenue 3a1a4 Ha KOJIMYECTBO [MucbmenHbI 10.11
BEIIIECTBA.
20 | MonsipHblit 00BEM razoB. ®poHTATBHBII 13.11
21 | O6o6menue u cucremarusanus 3Hanui | KomOunupoBanusii | 17.11
0 TEME.
22 | KontponbHas padbora Ne2 o teme Hrorossiit 20.11
«[IpocTeie BemecTBay.
CoegnmHeHNA XUMMYe
(12 4ywacoB)
23 | CreneHb OKUCIIEHUS 27.11
24 | Baxueiimue kiacchl OMHAPHBIX OpoHTANBHBIH 01.12
COCIMHEHU.
25 | OcHoBanusl. OpoHTAIBHBIN 04.12
26 | Kucnotsl. @poHTaNIBHBII 08.12
27 | Comm. WHauBuayanbHbIN 11.12
28 | Kpucraimieckue pemeTKH. VeIl 15.12
29 | Yucrele BeniecTBa U CMECH. TectupoBanue 18.12
30 | MaccoBas u oObeMHas 101 [TucbmenHbII 22.12
KOMITOHEHTOB cMecH (pacTBopa)
31-32 | Pewmenue 3anau KomOunupoBanusiit | 25.12-29.12
33 | O6o6menue u cucremarnzanus 3Hannii | KomOuaupoBannsni | 12.01
1o TeMe«CoeTMHeHNs XUMUYECKUX
DIIEMEHTOBY
34 | KontponbHas pabota Ne3.mo Teme Hrorossiii 15.01
«CoeHeHNs] XUMHYECKIX DJIEMEHTOBY
N3 mMeHeHNSAa, npown/
BewecTtBamnm (11
35 duznueckue sIBJICHUS B XUMUHU. 19.01
36 XHUMHUYECKNE PEAKIINH OpoHTAIBHBIN 22.01
37 XHWMHYECKUE YPaBHEHMUS. OpoHTABHBIN 26.01
38-39 | Pacyersl N0 XMMHUYECKUM YPAaBHEHUSIM. IInceMeHHBIM 29.01-02.02




40 Pemenue 3amau Kombunuposanssiii | 05.02
41 THUnbl XUMUYECKUX PEAKLIUMN. WNHnuBuayanbHbIN 09.02
42 Tunsl xXuMHUeCKUX peakuuii Ha npumepe | TectupoBaHue 12.02
CBOMCTB BOJEIL.
43 [TpakTnueckas pabora Ne2. «lIpuszHaku 16.02
XUMHYECKUX PEaKIIUii»
44 O6061enue u cucreMarusanus 3HaHud | KomOunuposanusiii | 19.02
1o Teme «/I3MeHeHus1, MPOUCXOAAIINE C
BELIECTBAMM
45 KonTponbnas padora Ne4. o teme Hrtorossiii 26.02
«VI3MeHeHust, IPOUCXOIAIINE C
BELIECTBAMUE
PacTtTBoOpeHMUe. PacrT
pacTBOPOB 3Nnexwapa
PacTBOpenune kak (pU3NKO — XUMHUECKUI 02.03
46 mpouecc. PacTBopuMOCTh BelIecTB B
Boje.Boga B CEIBCKOXO3AHCTBEHHOM
MIPOU3BO/ICTBE.
47 DIEeKTpOoNIUTHYECKAs JUCCOLUALIMS ®poHTATBHBII 05.03
YCTHBIN
48 OcHOBHbIE MOJIOKEHUS Teopun | OPOHTAILHBIN 09.03
BJIEKTPUYECKON JUCCOLUALINY.
49-50 | MonHble ypaBHEHUS peaKLUi [TucbmenHbIi 12.03-16.03
51-52 | Kucnotsl, ux knaccudukanus u cBoiictBa | MHAMBUAYyaIbHBII 19.03-23.03
5354 | OcHoBanus, UX KiIaccuukanus u WHnuBuayanbHbIN 26.03-30.03
CBOMCTBA.
5556 | Oxcumpl, ux kinaccudukanus u coiictBa | Komouauposanusiii | 02.04-06.04
57-58 | Counn, ux knaccu(uKays U CBOUCTBA. KomOunuposanssiii | 09.04-16.04
59 [IpakTuueckas padorta Ne3. «CoiicTBa 20.04
KHUCJIOT OCHOBAaHUM, OKCHJIOB U COJIEH»
60 I'enernueckas CBsA3b MEXKAY KJIacCaMH KomOunupoBanssiii | 23.04
HEOPraHWYECKUX COCTMHEHUN
61-62 | Pemenue 3anau. KomOunuposanssrii | 27.04-04.05
63-64 | OKuCAUTENTHEHO-BOCCTAHOBUTEIbHbBIE OpoHTAIBHBIN 07.05-11.05
pEaKIMH.
65 [TpakTuueckas pabota Ne4. «Penrenue 14.05
AKCIIEPUMEHTATBHBIX 33124
66 O6o06menue u cuctemaruzanys 3Hanuil | KomObunupoBanusiit | 18.05
1o teme «CBOMCTBa paCTBOPOB
JIEKTPOIUTOBY
67 KonTpomnbHas padota Ne5 Hrorossrii 21.05
o Teme «CBo¥CTBa pacTBOPOB
AJIEKTPOJIUTOBE
68 AHanm3 KOHTPOJBHOIM paboThI. 25.05

ITonBeneHME UTOTOB.




