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Pabo4as nporpamma mo xumuu
8-9 kiraccnt

Padouas nporpamma yuebHOTO Kypca 1o XHMHH Ul 8 Kiiacca paspaboTaHa Ha Ha ocHoBe OI'OC
BTOPOro NOKOJICHHA, IPHMEPHOH MPOTpaMMBI OCHOBHOTO 00IIEro 00pa3oBaHus IO XHUMEH H
NIPUMEPHOH pabouelt mporpamMmel Xumun. 8-11 kiacchl:paGoune IporpaMmst mo yueOuukam O,
C. I'abpuensna (apropsl- coctasutem I'. K. Macnakosa, H. B. Cadponos). Bonrorpan: Yuurens,
2016.- 203 c.

HanHas mnporpaMma KOHKPETH3MPYET COJEpKAHUWE CTAaHIApTa, [asT pacrpe/eneHue
y4eOHBIX 4YacoB TI0 pa3fellaM Kypca, [OCTe/0BATENBHOCTh H3Y9CHHA TeM W paszenoB c
YYETOMMEIKIPEMETHBIX ¥ TIPEAMETHBIX CBSI3eH, JIOTMKH Y4eGHOTO mporecca, BO3PACTHBIX
ocobeHHOCTeH yuamuxcs. B mporpamme olpefeléH NepeueHnb AeMOHCTpALM, 71a00PaTOPHBIX
OIIBITOB, IIPAKTHYCCKHX 3aHATUH U PacUCTHERIX 3alia4.

M3yuenue xumum B 8 Kilacce HAlIPABIICHO Ha JOCTHKEHHE CIIE/YIOINX [[EIeH:

® Pa3BUTHE  JMYHOCTH  OOy4arOlMXCA, HMX HHTCINEKTYAIBHOE M  HPABCTBEHHOE
COBCPIICHCTBOBAHKME, (DOPMHPOBAHHE Y HHUX I'yMaHHCTHYECKHX OTHOINCHHE H 3KOTOrHYECKH
1eN1eco00pasHOro MOBEICHHS B OBITY M TPYIOBO#H JAeSTENBHOCTH

® (opMHUpOBaHHE YMEHUH OPraHM30BBIBATE CBOH TPY/, TOTH30BATECH YIEOHUKOM, Ipyroi
JHUTEPaTypoH, COOMIOIATE IpaBuiia paboTl,

® QOPMHPOBAHHE OCHOB XHMHYECKOTO 3HAHHMS — BaXKHEHIIMX (AKTOB, IOHSTHIL,
XHMHYCCKHX 3@KOHOB M TEOPHH, sA3bIKa HayKH, JOCTYNHBIX YYaluMcs 0600TeH il
MHPOBO33PEHUECKOI0 XapaKTepa;

® PasBHTHE YMEHHH HabMIONaTe W OOBACHATE XHMHYECKHE SBJICHUS, MPOUCXOJIIHE B
nabopaTOpHu, Ha IPOU3BOJICTBE, B TOBCEAHEBHOMN KHU3HH;

e GopmupoBanue ymenuii GesonacHoro obpaieHHs ¢ BeleCTBAMH, HCTIOIB3YEMBIMH TIPH
BBIIIOTHEHUH HECJIOKHBIX XHMHUYECKHX OIIBITOB H B MIOBCEIHEBHOH KH3HU,

® qJOpMHpOBﬂHHC YMGHPII;'I CPaBHHWBATL, BBIYICHATE CYIISCTBEHHOE, YCTaHaBITUBATh
TIPHHYHHHO-CIICACTBEHHEIC CBSI3H, AENAaTh 0606IIJ',€HI/I${, CaAMOCTOATENTBbHO MIPHMCHATE, ITONIONHATE U
CHCTEMATHU3HPOBATH 3HAHUS,

® BBIPAOOTKA y yUaIUXCsl HOHHMAHHS O0IECTBEHHOH TOTPEGHOCTH B PA3BHTHE XHMHH, 4
TaKKe (OPMHUPOBAHUE Y HHX OTHOLICHHMS K XMMHH KaK BO3MOKHOHN 06IacTH Gyryimeit
[IPaKTUYECKOH TesITeNbHOCTH; 3a1aqn:

1.CopmupoBaTh 3HaHHE OCHOBHBIX TIOHATHH H 3aKOHOB XUMHUH.
2.Bocnutars 00IIIeYenoBEYECKYIO KYIbTYPY.
3.Yuuth HaOMIONaTh, TPHMEHATH IOy YeHHbIE 3HAHUA Ha IPAKTUKE.

B kauectBe Qopm MpoMemyTOUHOH aTTECTALMH yYAIMXCA HCTIONB3YIOTCS TPAAUIHOHHBIE
JAMarHOCTHYECKHEe W KOHTPOIBbHBIE pabOTEl, Pa3HOYPOBHEBLIE TECTBl, B TOM YHCIE C
HCIIOJIL30BAHHEM KOMITBIOTEPHBIX TEXHOIOTHIA.

B cootetctBIH ¢ yuebnnmv maHoM MBOY COIIT Ne30 na u3ydeHue XUMHH B 8 Ki1acce U
9 Kknacce OTBOIHMTCA 2 yYaca B Helemo, 136 dacos 3a 2 ronma ofydeHus. Peamusarms naHHOM
IIPOTPaMMBl  CIIOCOOCTBYET UCHONBL30BAHMIO PasHOOOPasHEIX (OPM OpraHusamuMM  y4eGHOro
TIpOIIECCa, BHEJPEHUIO COBPEMEHHEIX METOLOB 00YYeHHS H IENarOrHUSCKHX TeXHOTOT i,
OcHoBHOH (opmoll opranusalmu y4eGHOTO IIpolecca SBIAETCS KIACCHO-YPOUHAS cHCTeMma. B
KaueCTBE JONONHHTENBHBIX (OpM oOpranusaumy 00pa3sOBATENLHOIO IIPONECca HCIOTb3YeTCs
CHCTeMa KOHCYIbTalMOHHON MO/UICPIKKH, MHAHBHIYaIbHBIX 3aHATHH, caMmocTosTenbHas pabora
Y4aIHXCs C UCIIOIBb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHEIX TEXHOIOIHI



Pabouas nporpamma npegycMaTpuBaer GOpPMUPOBAHEE Y Y4alMXcs 00MEydeOHEIX YMEHUi |

HEBBIKOB, YHHBEPCAIILHBIX YYEOHBIX JEHCTBUH M KITIOYEBBIX KOMIETEHIHH: YMEHHE CAMOCTOATENBHO H
MOTHBHPOBAHHO OPraHM30BLIBATH CBOKO [103HABATEIBHYIO JICSTENLHOCTH, HCIIONB30BAHME 3JIEMEHTOB
[IPHYMHHO-CTIEACTBEHHOTO ¥ CTPYKTYPHO-()YHKIHOHATBFHOTO aHAIM3a; ONpeleNeHHe CYITHOCTHBIX
XapaKkTePHCTHK HM3y4aeMOro 00BEeKTa; yYMEHHE DasBEPHYTO O0OCHOBBIBATEH CYIKJICHHS, IABATH
OlpeJieNieHus, MPUBOMMTE [IOKA3aTENbCTBA; OLUEHMBAHHE H KOPPEKTHPOBKA CBOETO IOBEICHHS B
OKPYIKaIOIIeM MHpE.
B oTOM HanpaBieHWH NPHOPHTETAMHU SBJISIOTCS: HCTIONB30BAHUE MUIS O3HAHUS OKPYKAIOMEro MHpa
PasIHYHEIX METOJOB (HaOIONEHUs, M3MEPEHHUS, OTIBITEL, SKCIIEPUMEHT); POBEIEHHE TIPAKTUUCCKHUX H
712b0paTOPHBIX PaboT, HECIOKHBIX SKCIIEPHMEHTOB M ONMCAHUE WX Pe3YNBTATOR; MCIONB30BAHHE I
PELICHHUS I03HABATENBHBIX 327189 Pa3IHYHbIX HCTOYHUKOB HH(OOPMAIHH; COGMIOAEHHE HOPM H TIPABHIT
NOBEJICHHS B XUMUYECKIX 1abopatopusx, B OKpyKalOIIeH cpele, a Takke [paBHJl 310pOBOr0 o0pasa
JKU3HH.

Ob6yuenne Benércs no yaebnuky O.C.I'abpremnds « XuMus 8 Kiaccy, KOTOPHIH COCTABIIAET €IHHYIO
JIHHHIO y4eOHUKOB, COOTBETCTBYET (elepambHOMY KOMIIOHEHTY TOCYAAPCTBEHHOIO 06Pa30BaTENIbHOTO
cTaHIapra 0a30BOro ypoBHs U peanusyeT aBTopckyro nporpammy O.C.[abpuenssa.

OcHoBHOE cofiepikaHne aBTOPCKOH [OIHOCTBIO HALILIO OTPAKECHHE B JaHHOH paboucii
IporpamMmme.

M3Menenwns, BHECEHHEIE B YUeOHYIO IPOrpaMMy ¥ HX 000CHOBAHHUE:

1. KonrponbHeie paboTel (10 1 4)  3aBepInaioT M3y4YeHWE DPa3lelioB: «ATOMBI XHMHYCCKHX
37IEMEHTOBY, «ITpocTrieBemecTay, «CoelMHEHAS XUMUYCCKUXIIIEMEHTOBY, «M3MeHneHus,
IPOUCXOJISAIINE C BEMECTBAMH», «}ToroBoe nmoBTOpeHue, MEMOHCTPALKS JIMUHBIX JIOCTHKSHAH
YHalIuxcs»

2. Ilpaktuueckas pabora Ne 1 BeemeHa B pasmen 1, IlpakTuueckue paGoThl Ne2 (moMammHuif
axcrepuMeHT),Ne 3 (nomanmnuii axcrepuMenT), Ne 4 BBesieHsl B paszen 5, [Ipaktuueckue pabotsr Ne S,
6,7, 8,9 — B paznen 6. KomuuecTBO YacoB M MpakTHYECKHX PabOT He H3MEHUIIOCH,

3. HeATeIbHOCTHBIA MOAXOM OTpaXkaeT CTPATETHIO COBPEMEHHOM 06pa3oBaTeNbHON HOTHTHKH:
IPaKTHKYM U JaHHOTO Kypca MpearosaraeT IpaKTHYecKHe paboThl pa3HOr0 YPOBHS CIIOKHOCTH.
Cucrema 3agaHuii COPHEHTHpPOBAaHA HE CTONBKO HA MEpeady «TOTOBBIX 3HAHHI», CKOILKO Ha
bopmupoBanHe aKTMBHOM JIMYHOCTH, MOTHBHPOBAHHOM K caMoo6pasoBaHmio. He TombKO
NpaKTHYeCKHe padoThl, HO W CAMOCTOSTENbHAs JOMAIIHSA TBOpYeckas paboTa IO TOHMCKY
HH(pOPMAIIHH, 33/IaHKs HA TIOUCK HECTAHIAPTHBIX CIIOCOBOB pelleHus, CocobCTBYIOT 3TOMY.

4.1lpu BEITIONHEHHH TBOPYECKHX paboT HOPMHPYETCS YMEHUE ONPENETh aeKBaTHbIE CIIOCOOEI
peluenvs y4eOHOH 3aKa4y Ha OCHOBE 3a/IaHHBIX ATTOPHTMOB, KOMOHHHUPOBATH H3BECTHEIE ATOPUTMEI
JEATEIBHOCTH B CHTYyalMsAX, He NPEINOaralolluX CTAHJAPTHOTO TPAMEHEHMs OIHOI0 M3 HHX,
MOTHBHPOBAHHO OTKA3LIBATECA OT 00pasiia JesITeIbHOCTH, HCKATh OPUTHHAILHEIE PEIleH s, Y yamuecs
JOJDKHEL HAayYHTBCS [PEJCTABIATE PE3YNbTaThl MHAMBHIAYATLHOH M TPYIIIOBOW MO3HABATENHLHOH
JEATEIBHOCTH B (JOPME HCCIIe0BATENBCKOTO IPOCKTA, TYOTHYHON [IPe3eHTall1H.

Peannsanms xaneH1apHO-TeMaTHUECKOTO TIaHa 06ECIeUHBAST yCBOECHHE 00MeyueGHRIX YMeH it
M KOMIETEHUMH B paMKax HH)OPMAIIMOHHO-KOMMYHHKATHBHOM 1eATeIbHOCTH



TpeboBanus K ypOBHIO IOATOTOBKH O0YUAIOIIHUXCS !

BeInmycKHUK HAyqHTCS:

* OITMCBIBATE CBOMCTBA TBEP/BIX, JKUIKUX, Ia3000pa3HBIX BEIIECTB, BBIIENAS MX CYIIECTBEHHbIE
IIPH3HAKH;

* XapAKTEPH30BATh BEMIECTBA TIO COCTABY, CTPOCHUIO M CBOHCTBAM, YCTaHABIMBATHL IIPHYMHHO-
CIIECTBEHHBIE CBSA3H MEK/Y TaHHBIMH XaPaKTEPUCTUKAMMU BEIIECTRA;

* PaCKpbIBaTh CMBIC] OCHOBHEIX XMMHYECKHX TIOHATHH «aTOM», «MOJIEKYIay», «XHMHUYSCKHIH
BJICMEHTY, (IIPOCTOS BELICCTBO», (CTOIKHOE BELIECTBO», «BATEHTHOCTHY, HCIONB3YS 3HAKOBYIO
CHCTEMY XHMHWH;

* H300paXaTh COCTaB NPOCTEHIIMX BEIIECTB C MOMOLIBIO XUMHYECKHX (OPMYIT H CYLIHOCTh
XUMHYECKUX PEAKIIHI C TIOMOIIBIO XUMHUECKUX YPABHEHHH;

* BBIMUCIIITE OTHOCHTEIIBHYHO MOJICKYJIAPHYIO M MOJISSPHYIO MAcChl BEIIECTB, @ TAKXKE MACCOBYIO
AOJIIO XMMHYECKOTO 3/IEMEHTa B COSTMHEHUAX JUIT OLEHKH HX IPAKTHYECKOH 3HAYUMOCTH,

* CPABHHBATH 110 COCTABY OKCH/IBI, OCHOBAHMSI, KHCIIOTHI, COITH,

* KJIaCCH(HIMPOBATE OKCH/IBI M OCHOBAHMS 110 CBOHCTBAM, KHCIIOTEI M COJM 110 COCTABY;

* OE30BATHCA 1a00PATOPHBIM 0O0PYIOBAHHEM M XUMAIECKOH TTOCYI0H;

* IPOBOJHUTH HECTIOKHBIE XUMUYCCKHE OIIBITHl X HAOIIOIEHHS 38 H3MEHEHHSIMH CBOHCTR BEIIECTB
B TIPOMNECCe HMX TPEBPANICHHH; COOMIOAaTh NpaBHMIa TEXHHKM OE30MaCHOCTH IIPH MPOBEIEHHH
HaOTIOJJEHHH H OIIBITOB;

* pasnnyathk OKCNEPHMCHTATBHO KHCIOTHI W IICIOYH, MOTB3YsCh HHAMKATOPAMH; OCO3HABATH
HeoOX0IUMOCTh COOMONEHH Mep GE30TACHOCTH TIPH OOPAIIEHHH C KHCIOTaMH | IETOYAMH.

* PacKphIBaTh CMBICI IIEpHOANYEcKOro 3akoHa [, M. Menneneena;

* ONMCHIBATE M XapakTepu30BaTh TabIMYHYI0 (DOPMY MEPHOAMUECKOH CHCTEMBI XHUMHYECKHX
9JIEMEHTOB,;

* XapaKTepu30BaTh COCTaB aTOMHBIX SIEP M PacHpesIeeH e YHC/Ia 3JICKTPOHOB 110 37EKTPOHHBIM
CJIOSIM aTOMOB XHMHYECKHMX 3JIEMEHTOB MaJIbIX NTEPHOJOB MEPUOIHYECKONR CHCTEMEI, a TAKKe Kalud M
KaJBIHS;

® pasnu4aTh BHIIBI XMMHYECKOH CBSI3H: MOHHYIO, KOBAJIEHTHYIO IOJSIPHYIO, KOBAJEHTHYIO
HETIOIAPHYIO U METAJUTHYECKYIO;

* H300pakaTh SNEKTPOHHO-HOHHBIE (OPMYIIbI BEIIECTB, OOPA30BAHHBIX XHMHYECKHMH CBS3SMH
pasHoTO BHU/A;

* BBIABIIATH 3aBUCMMOCTE CBOHCTB BEIIECTB OT CTPOSHUS UX KPHUCTAIUTMIECKUX PENIETOK: HOHHBIX,
aTOMHBIX, MOIIEKYIIIPHEBIX, METAIIIHYECKHX,

° XapaKTePH30BaTh XHMHYCCKUE DIIEMEHTHl K UX COSTHHEHUS HA OCHOBE MOJIOKEHHS JIEMEHTOB B
NEPHOANIECKON CUCTEME M OCODEHHOCTEH CTPOEHMS HX aTOMOB;

* XapaKkTCpH30BaTh HAYYHOC M MHPOBO33PEHYECKOE 3HAYCHHE [IEPHOJMYECKOr0 3aKOHA M
NEPUONMIECKOH CHCTEMBI XHMUYeCKUX sneMenToB JI. M. Menzeneesa; * 00BACHITE CYTh XHMUIECKHX
NPOLECCOB H HX NPHHIHITHAIBEHOE OTIIHYHE OT HU3MYECKHX;

* Ha3bIBaTh MPHU3HAKK U YCJIOBHS MPOTEKAHUA XUMHYECKHX PEaKIIMii;

* YCTaHABIIMBATL IPHHAMIEKHOCTE XMMHYECKOH PEakuM K ONMpPeIeIéHHOMY THITY 110 OTHOMY H3
KNacCU(UKANMOHHEIX TTPH3HAKOB: 1) 10 YHCIy M COCTABY MCXOIHBIX BELIECTB H IPONYKTOB PEaKIHH
(PeaKiuu COeNUHECHHS, PA3NIOKEHHA, 3aMEIIEHHS | obMmeHa); 2) 1O BBLIEJIEHHIO WA IOTIOIIEHHIO
TEIUIOTH! (PEaKIMy JK30TCPMHYECKUE H SHJIOTEPMMYECKHE); 3) MO0 H3MEHEHMIO CTeleHel OKHCICHUS
XMUMHYECKHX NEMCHTOB (PEAKIMH OKHCITHTETLHO-BOCCTAHOBUTENBHBIE); 4) TI0 06paTHMocTH mporecca
(peaxuun o6paTUMBIE i HEOOPATHMBIE);

* COCTABNATL YPAaBHEHHS 3JICKTPOMUTHYSCKOH JHUCCONMAIIMH KHCIIOT, LIEN0YeH, coell; moIHble ’
COKpaIICHHBIE HOHHBIE yPABHEHHS peakuuii 0OMEeHa; YpaBHEHHs OKHCIMTENTHHO-BOCCTAHOBHTEILHBIX
peaKIuii;

° IPOTHO3UPOBaTk IMPOJAYKTBl XHMHYECKMX peaklHd 1o (opMynamM/Ha3BaHMSAM HCXOIHBIX
BCILCCTB; OMPEIEIATH UCXO/IHBIE BEILECTBA 10 (OpMyTaM/Ha3BaHHSIM IIPOJYKTOB PEAKIIUM;



* COCTaBJIATh YPaBHCHHSA peakWH, COOTBETCTBYIOLIMX IIOC/IENOBATENIBHOCTH ((IIEMOYKeE)
MIPEBpaIIeHH il HeOPraHMYECKUX BEIIECTR PA3TUYHBIX KJIACCOB;

* BBIBJIATL B IIPOLECCE OKCIEPHMEHTA [PU3HAKH, CBUICTENBCTBYIOIIHE O MPOTEKAHHH
XUMHYECKOH peaKiu;

* IPUTOTOBJIATH PACTBOPHI C ONPeIeIeHHOH MacCOBOH MoneH pacTBOPEHHOIO BEILIECTBA;

* ONPENENATh XapaKTep Cpellbl BOAHBIX PACTBOPOB KHUCJIOT M IIENO4Yel 0 H3MEHEHHWIO OKPACKH
HHIUKATOPOB;

* IPOBOJIMTE KAYECTBEHHEIE PEAKLIMH, HOATBEPKAAIOIINE HATMYNE B BOJHEIX PACTBOPAX BEIIECTR
OTIEJIBHBIX HOHOB

* ONPEEAThL  NPUHAVIEKHOCTh HEOPraHW4YEeCKUX BELIECTB K OJHOMY H3 H3YYCHHEIX
KJIaCCOB/TPYIII: METAJUIE H HEMETAJUTEI, OKCHIEI, OCHOBAHHS, KUCIIOTEI, COIIH;

* COCTaBJIATEH (OPMYJIBI BELIECTB 110 UX HA3BAHUSM,;

° OMpENEeNsITh BAJIEHTHOCTE U CTEIIEHb OKUCIIEHHS 3JIEMEHTOB B BEIECTBaX;

* COCTaBJIATH (POPMYJIBI HEOPTAHHUECKUX COEIMHEHWH MO BAJEHTHOCTSM H CTCHCHAM OKHCIICHHUS
JNIEMEHTOB, a TAKAKE 3apsiiaM MOHOB, yKa3aHHBIM B TabJIMIE PAaCTBOPHMOCTH KHCIIOT, OCHOBAHME H
COJEH;

* 00BACHATH 3aKOHOMEPHOCTH H3MEHEHH (QH3MYSCKUX H XUMHUSCKHX CBOMCTR ITPOCTBIX BEIIECTB
(MeTanIoBR M HEMETANIOB) U MX BBICIIHX OKCHOB, 00Pa30BaHHBIX 3IEMEHTAMH BTOPOIQ W TPETHETO
[IePHOIOB;

* HasplBaTh OOIIME XHMMHUYECKHE CBOHCTBA, XapaKTEpHBle AT TPYIN OKCHJOB: KHCIOTHBIX,
OCHOBHEIX;

* HA3BIBATH OOIIMEe XHMHWYEeCKHe CBOWCTBA, XapakTepHble JUIsS KakJOro M3  KJI4cCOB
HEOPraHHYECKUX BELECTB: KUC/IOT, OCHOBAHUIH, CONel;

* IPHBOAUTE MPHUMEPBl PEAKIMH, MOATBEPKAAIOIUX XHMHYECKHE CBOHCTBA HEOPraHHYECKHUX
BEITNIECTB: OKCHUJIOB, KMCIIOT, OCHOBAHWH U COJEl;

* ONIPEJENATh  BCLISCTBO-OKHCIHTENb H  BEIIECTBO-BOCCTAHOBHUTEIbL B OKHCIHTEIILHO-
BOCCTAHOBHTETHHBIX PEAKITHAX;

* COCTABIIATE OKHCIHTEILHO-BOCCTAHOBHTENBHEIN Oananc (418 M3Y4YEeHHBIX peakiuit) 1o
[IpeVIOKEHHBIM CXeMaM peaklinii;

* IPOBOJAUTEL JabOpaTopHBIE OMBITH], IMOATBEP/K/IAIOME XHMHYECKHE CBOHWCTBA OCHOBHBIX
KJTaCCOB HEOPTAHHISCKUX BEIECTB;

.0aBaTb XapaKTEPUCTUKY XMMMUYECKMX 3IEMEHTOB META//IOB U HEMETa/I0B MO UX MONOXKEHWIO B

nepMoau4YecKkon cucteme
.Ha3bIBaTb COEAUHEHMA HEMETAN/IOB U COCTABNATL MX GOPMYbI MO Ha3BaHUIO;
.XAPaKTepPU30BaTb CTPOEeHUe, 0O UE CBOWCTBA NPOCTLIX BELECTBMETA/I/IOB U HEMETANN0B;

.COCTaBNATbL YPABHEHWA PEAKLMI ,XapaKTEPU3YOLLME XMMUUYECKUE CBOWMCTBA METa/I/I0B M HEMETAN0B U UX
coeVHEHWI;

BuinyckHiik nomyuum 603MO4CHOCHIL HAYYUINBCA.!

* 2PAMOINHO 00PAUAMbCA C 6EUJECTIEAMU 8 HOBCEOHESHOU JICUIHIUL;

* ocosnasainb Heobxodumocme cobnO0enus Npasul 9KOA02UYECKYU GE30MACH020 NO6eOeHUS 6
OKpYHCAIoUfel NPUPOOHOTU cpede;

* HOHUMQING CMBICA U HEOOXOOUMOCIL COONIOOEHUA NPEONUCAHUT, NPEONA2aeMbIX 6 UHCIIPYKIYUSX
10 UCHONb30EAHUIO NEKAPCING, CPEOCing Bblmoeot XUMUU U Op.;

* UCHIONB306aMb  NpUOBpEéHHble  KNIOYEEble  KOMNEHEHMHOCHIY — NpU  6bINOJIHEHUU
UCCied0BanienbCKux NPOeKmnos MO USYYEHUIO CBOUCHI8, CHOCOB06 NOIyHeHUs U pPACRO3HAGANS
senjecins,



* passusamb KOMMYHUKAMUEHYIO KOMIEIMENMHOCHb, UCRONL3VA CPEOCMEA YCHIHON U NUCLMEHHOT
KOMMYHUKAYUY NpU padoine ¢ MexCinamu yuedHuxa u 00NOIHUMe bHOU Anepamypotl, cnpagoyHeimMu
madIuyamu, npoAsIAMe  20MOGHOCb K VAJICEHUIO UHOU WOYKU 3peHus Mpu  00CyicoeHuu
Pe3VILmainog 6IN0IHEHHOU padompl,

* 00bEKMUGHO OYEHUBANb UHMOPMAYUI0 O 62UeCTHBAX U XUMUYECKUX NPOYECCaX, KpUMUYECKU
OMHOCUMBCA K NCEBOOHAYYHOU  uHopmayuu, Hed0GpPOCOGECHOL  pexiame, — Kacarouyeiics
UCHONBL3OBAHA PASTUYHBIX 6ELUECTHE.

* 0CO3HABAIND 3HAYEHUE MEOPENMUYECKUX SHAHU Ol NPAKMUYECKOT 0esiinelbHOCIU Yel06eKa;

* ONUCHIBAMb UZYUEHHDBIE 00bLEKNBI KAK CUCHIEMbL, NPUMEHSSA N0SUKY CUCTIEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUA O 3GKOHOMEPHOCTAX NEPUOOULECKOL CUCTHEMbL XUMUYECKUX 2NEMEHINOEG O
00BACHEHUA U NPedBUOEHUSA CEOLICHIE KOHKPERIHBIX GEUECTIIE,

* paseusamv UHOOPMAYUOHHYIO KOMHEMEHMHOCIbL NOCPEOCHIBOM YenybaeHus sHanuti 0o
Ucmopuu CimaHoBIAeHUA XUMUYECKOLU HAaYKU, eé OCHOBHBIX I’JOH}HHZH?, nepuoduqec;coeo
3AKOHA Kak 00HO20 U3 GANCHETMIUX 3AKOHO8 NPUPOoObl, d MAKNCE O COBPEMEHHBIX
dOCHIUNCEHUAX HAYKU U FMEXHUKU.

b COoCInaRrisiite MOAEKVIAPHbIE U NOTHbIE UOHHBIC ypdasnenua no COI(p(IH{éHHbI.M UOHHBIM
YPAGHEHUAM,

*  npusoOuUmMbL NPUMEPbL PeaKyll, RNOOMEEPAICOIOUIUX  CYUIECIE08aNUe B3AUMOCBAIU
Me.chOy OCHOBHBIMU KIIACCAMU HEOP2AHUYECKUX GEUIECHIE,

. HNPOSHO3UPOEdINtL pe3)Ibmdilbl 6030elicmaus PasniUYHblX qbamnopoe HA U3SMEHEHUE
CKOPOCIIU XUMUYECKOL peaxijuu,

*  MPOSHOZUPOSBAITL PE3VALIAMbL 6030EUCHISUA DPANUYHBIX (QAKMOPOE HA CMeujeHue
XUMUYECKO20 PAEHOGECUA.

*  NPOSHO3UPOEANTL XUMUHECKUE CEOUCTNEA 6EWECIE HA OCHOBE UX COCMAGH U CINPOEHUS,

*  NPOZHO3UPO6AINL  CHOCOOHOCHIL — Geujecimga  Nposeisib  OKUCAUINEIbHbIE — UIU
6OCCTNAHOBUINENbHELE CEOUCTNEA C YYEMOM CINENeHeli OKUCTEHUA INEMEHIN0E, GXO0AUUX
8 e2o cocmas; ,

©  BBIARTAME CYUJECTNBOBAHUE 2EHEMUYECKOT 63AUMOCEAIU MENCOY BEUeCHBamMU 6 pady:
npocrioe 6euecmneo — OKCUD — eudpoxcu@ — COlb,

*  OpeaAHU30BISAINE, HPOSOOUINL VHEHUHECKUE HNPOEKMbL HO UCCAeO08ANUIO CEOUCIE
6EULECING, UMEIWUX 8AICHOE NPAKINUYECKOE 3HAYEHUE.



CopepsxaHne Kypca XHMHE B 8 Kjacce

1. Beenenne (6 4)
XuMus — Hayka O BEleCTBaX, HX CBOHCTBAX W  IIPEBPAINCHUSX.

TloHaTHe 0 XHMHYECKOM dIeMEHTE U (I)OpMElX Ero CYMEeCTBOBAHKA: CBOOOIHBIX aToOMax, MPOCTRIX U
CIIOMHBIX BEHIECTBAX

ITpeBpammenus BemecTs. OTAHYME XUMHUESCKUX PEaKUHH OT (U3MYECKUX ABIeHHH. Polb XUMHHU B
JKH3HH YCIIOBCKA.

KpaTkue cBeneHus W3 HCTOPHM BO3ZHMKHOBEHHS M pa3BUTHs Xumud. [lepron anxumuu. [Tonstie o
¢unocodexom xamue. Xumust B XVI B. Pazsutre xuMun Ha Pycu. Poib 0T€4eCTBEHHBIX YYEHBIX B
CTaHOBIIEHWH XMMHUYECKOH HayKkH - pabotel M. B. JlomoHOCOBa, A. M. Bytneposa, JI. 1. Menneneesa.

Xy¥MyyecKas CHMBOMMKA. 3HAKM XHUMHUYECKMX O3JEMEHTOB M TIPOHCXOMKICHUE MX Ha3BaHMI.
Xumuueckue Gopmynsl. Munekcel n kodpduumeHTs. OTHOCHTENBHBIE ATOMHAS H MOJEKYJSpHAS
Macchl. PacueT MaccoBO# TOTH XMMHUYECKOTO 3JIeMeHTa 110 (hopMyJIe BEIecTBa.

[lepronnyeckas cucreMa XuMHUYecKux snemeHToB M. M. MeHneneesa, ee CTpykrypa: Maibie H
QomBIIME MEPHOLB!, TPYHIBl W NOATpynnbl (riaBHas u mobounad), [lepHompueckas cucTeMa Kak
CIIpaBOYHOC nocobre JUTA TIOTTYYUYCHUA CBEJIEHMH 0 XMMHYECKHX DIIeMeHTax.

Pacuernnie 3agaum. [.HaxokgeHHe OTHOCHTENBHOHW MOJEKYISIPHOM Macchl BEIECTBA 10
eroxumMu4eckoi gopmysne. 2. Berauciienue MaccoBO# I0IH XHMHYECKOTO 3JIEMEHTA B BEIECTBE 110 €0
dopmyie.

IIpakTnyeckasipadora Ne 1
1. Ilepsuyneni wuCTpyKTaXxk o Th. IIpaBuia TexHUKH 6e30maCHOCTH IpH PaboTe B XHMHUYECKOM
kabunere. Ilpuemsl obpamenus c¢ nabopaTopHbIM 000PYNOBAaHHEM U HArpeBaTeILHBIMH
pubopamMu.

Tema 2. AToMBI XUMHYECKHUX 3JieMeHTOB (104)

ATOMBI Kak (OpMa CYINECTBOBAHHS XHMHYECKHX 37eMeHTOB. OCHOBHBIC CBENEHHS O CTPOSCHHH
aroMoB. JloKa3aTenbCTBa CIOKHOCTH CTpoeHHs aToMoB. OnwiTel Pesepdopna. [lnanetapuas momens
CTPOEHUS aATOMA.

CocTaB aTOMHBIX fAlep: NPOTOHB! M HelTpoHbL OTHOCHTeNBHAS aTOMHAsA Macca. B3auMOCBs3b
TIOHSATHHR «IIPOTOHY, ((HCﬁTpOH)), COTHOCHUTENBHAA aTOMHasa Maccay.

M3meHeHne uHcna TPOTOHOB B Ahpe aToMa - OOpa3’0BaHHE HOBHIX XMMHYECKHX 3JIEMEHTOB.
W3menenne ddcna HEHTPOHOB B siIpe atoMa - obpasoBaHue M30TOMOB. COBpEMEHHOE OIpeleeHHe
MIOHATHSA «XUMUYECKMH 3yieMeHT». M30TOmbl Kak pa3sHOBHAHOCTH aTOMOB OJHOIO0 XHMHYECKOTO
3JIEMEHTA.

Onextponbl. CTpoeHHe 3JTeKTPOHHBIX OOOI0OYEK daTOMOB XHMHYECKHX 2j1eMenToB Nol-20
nepuonuveckoli cucrembl J[. M. MenneneeBa. IloHsTHe 0 3aBEpPUICHHOM M He3aBepIIEHHOM
JJIEKTPOHHOM CJIO€ (3HEPIETUYECKOM YPOBHE).

Ilepuonuyeckas cHcTeMa XHUMHueckux osiementoB J[. M. Mengeneesa u CTpoeHHE aTOMOB!
(busuyecKuii CMBICHT MOPSAIKOBOTO HOMEpa dIEMEHTa, HOMEpa IPYIIIIbl, HOMEpa IIEPHOIA.

HM3menenue 4ucaa 3NeKTPOHOB HA BHENTHEM JIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO DJIEMEHTA -
00pa3oBaHue MONOKHTENBHBIX U OTPHIATENBHBIX HOHOB. VOHEI, 00pa3oBaHHBIE ATOMAMH METAIJIOB H
HEMCETAaIJIJIOB. HquHHbI H3MEHEHHS METAIHYECKHX W HEMETaIJHYeCKHX CBOMCTB B nepuonax u
Tpymmax.

Obpasopanne 6uHapHBIX coenuHeHMH. [ToHsTHe 00 MOHHOM cBs3u. CxeMmbl 00pa3oBaHMS MOHHOM
CBSI3H.

BzaumozeficTBHE aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAUIOB MekKay cobol - obpasoBaHHe
JIByXaTOMHBIX MOJIEKYJT ITPOCTHIX BemlecTB. KoBaneHTHAs HENOISIpHAS XAMUUECKAS CBA3b.

DJIEKTPOHHBIE U CTPYKTYPHEIE (DOPMYIIBL.

BsauMoneiicTBHe aTOMOB XMMHYECKHX 3JEMEHTOB-HEMETAUIOB Mexay coboit - ofpazoBanue
OMHApHBIX COSAMHEHHI HEMETAIOB. DIEKTPOOTPULATENBHOCTE. [OHATHE O KOBATGHTHOM MOJISIPHOM



CBA3H.

B3auMomeHCcTBHE aTOMOB XHMHYECKHX 3IEMEHTOB-METAIIOR Mexay coboit —obpazoBanue
METALTHIECKHX KPUCTAIOB. [ [OHATHE 0 METAJUTMYECKOM CBSI3H.

JemoncTpauun. MoJens aTOMOB XHMHUYECKHX 2JIEMEHTOB. Ilepuonuueckas cucTeMa XHMHYECKHX
aneMeHToB /1. M. Menneneera

Tema 3. IIpoctble BemecTBa (74)

[lonoxkenne MeTamIoB M HEMETALIOB B NEPHOMHYECKOM CHCTEME XHMHUYECKHX aneMmentoB JI. M.
MenneneeBa. BaxkHeiimue mpocThle BEINEcTBA - MeTaIb: JKEJIE30, ANTIOMHHHUH, KabIHH, Maraui,
HaTpui, kamui. Obmme Gu3HYecKue cBOMCTBA METAIITOB.

Bakneliimme MpocThle BelecTBa - HEMETANIBI, OOPA30BAHHBIE ATOMAMH KHCJIOpOJia, BOJIOPO/A,
a3oTa, cepwl, gocdopa, yriaepoma. CHocOGHOCTh aTOMOB XHMHYECKHX DIIEMCHTOR K o0pa3oBanmIo
HECKOJILKHX TIPOCTBIX BEINECTB - aJLIOTPONHS. AJUIOTPONHBIE MOAH(UKALMK KHCI0pona, dochopa i
o7oBa. MeTamieckue 1 HEMETAIUIMYECKHE CBONCTBA NIPOCTHIX BEMECTB. OTHOCHTEBHOCTD Je/IeH i
IIPOCTHIX BEILECTB HA METAJITBI H HEMETAIIIEI.

[locroannas Asorampo. KonwwecTso emiectsa. Mob. Monsgpnas macca. MomspHeiil oGbeM
ra3000pasHbIX BemecT. KpaTHble eJIMHMIBI KOJIHYECTBA BEINECTBA — MHIUTUMONL W KHJIOMOJIb,
MHUJTAMOJIAPHAsS M KHJIOMONAPHAS MACCHI BEIIECTBA, MH/UIMMOMAPHBIN W KHIOMOJAPHEIT 0OBEMbI
rasoo0pasHBIX BEIECTB.

PacueTsl ¢ HcIOTB30BaHHEM MOHATHH «KOTMYECTBO BELIECTBAY, «MOTIApHAS Maccay, «MOJAPHBIMA
00BeM ra30B», KIOCTOSHHAS ABOTaIpPO».

Pacyernpie 3agaun. 1.BeruucieHne MOIAPHON Macchl BEIIECTB MO XUMHYECKHUM thopmymam.
2.PacueTsl ¢ HCHIONMB30BaHMEM MOHSTHH «KONMYECTBO BEILECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIH
00BEM Ta30B», KIIOCTOAHHAA ABOTaIpOY,

JemoHcTpanum. Hexotopsie MeTalJIbl H HEMETAJLITBI KOJIMYECTBOM
BerecTBal Mons. MoenbMOAPHOro 06bema ra3006pasHbIX BEECTB.

Tema 4. Coenunenus XuMu4ecKuX 3J1eMeHTOB (144)

Crenenp oxucneHus. OINpefeleHHe CTEIEHH OKHCIICHHS 3JEMEHTOB 110 XHMHMYECKOMH bopmyie
coenunerns. CocraBnenne GpopMys OHHAPHBIX COSMHEHUH, OBIHMH CIIOCO0 MX HA3LIBAHMUS. bunapHbIe
COCZIMHEHHU: OKCUIIEL, XIOPHABL, Cynbdunet u ap. Cocrasienne ux Gpopmyn. [IpencTaBrTeny oKkcHIoB:
BOJIa, YITIEKHCIIBIH T'a3 W HeralleHas M3BECThb. IIpe/icTaBHTeNy METYYHX BOXOPOMHBIX COETHHEHMA:
XJIOPOBOLOPOJI H aMMHaK.

OcHOBaHMs, HX COCTAaB W Ha3BaHMs. PacTBOPHMOCTH OCHOBaHWil B Boge. Tabruia PacTBOPUMOCTH
THJPOKCHIIOB W coleH B BoZe. [IpencraBureny memodel: rUapoKCHABI HATPHS, KATsid M KaTbLHS.
[lonarne o kauecTBeHHBIX peakuuax. Mnamkatopsl. M3Mernenne OKPacKH WHIUKATOPOR B INEJIOYHON
cpeze.

Kucnorsl, ux coctas u Hazsanus. Knaccudukanus kucnoT. TIpeacTaBuTen KMCIOT: CepHas, consHasg
M a30THAL. M3sMeHenne OKpacky HHIMKATOPOB B KHCIOTHOH Cpefe.

Comu kaKk IpOH3BOJIHBIE KUCIIOT H OCHOBAaHMH. 1IX cOCTAB M HA3BAHMS. PactBopumocTs coneif B Boje.
lIpencraBureny conelt: XIopuy HaTpus, KapGoHAT U ocdat

Katblust, AMOPQHBIE U KPHCTAUTHYECKHE BEI[ECTRA.

Mesmonexynsapuble  B3anMomeHcTBUus. THMBI  KPHCTATIMYECKHX PEIIETOK: HWOHHAA, aTOMHAd,
MOJICKYJIpHasd W METaNIMYeCKas. 3aBHCHMOCTb CBOMCTB BEIIECTB OT THIOB KPHCTATTHIECKHX
peLeToxK.

Berectsa MOTEKyIAPHOrO U HEMOIEKYJISIPHOTO CTPOEHHS. 3aKOH [OCTOSHCTBA COCTABA JUIS BEIECTB
MONEKYJLIPHOTO CTPOCHHA.

Hucrele BemecTna ¥ cMecH. [IpuMepsl KHIKAX, TBEPILIX H ra3000pasHEIX cMeceil. CBOMCTBA YHCTHIX
BEIIECTB U cMecell. Mx cocras. MaccoBast n 00beMHAs 0T KOMIIOHEHTA CMECH. PacueTsl, CBA3aHHbIE
C HCIIONB30BAHHEM ITOHITHS OIS,

Pacyernuple 3amaum, 1.Pacyer wMaccoBoH U 00BEMHOH mojieidl  KOMIIOHEHTOB  CMECH



BeIecTB. 2. Beruncnenne MaccoBoil I0MH BEIECTBA B pacTBOPE MO M3BECTHOM Macce PacTBOPEHHOTO
BEIIECTBA M Macce PacTBOPUTE/IL. 3. Borauciienue MacCEl pacTBOPSIEMOTO BEIIECTBA M PACTBOPHTEIIS,
HEOOXOJIMMBIX Ul NPHTOTOBIEHHS OINPENCIEHHOH MACCHI PAacTBOPA ¢ H3BECTHOM MacCoBOH Joieit
PacTBOPEHHOTO BEMIECTBA.

HAemoncrpanun. O6pasisl OKCHIOB,KHCIIOT,0CHOBAHAH H coneil. MoneTuKpHCTAIYeCKHX PEIIETOK
XJopujaa HaTpus, anMasa, okcuua yrmepoda (IV). Bspems cmecn Bomopoma ¢ Bosmyxom. CriocoGwr
paszenedus cMecel, JUCTUIIISIIIMS BOJIEL.

JlabopaTopubie  omerThl.  1.3HakoMCTBO ¢ ofpasiaMu  BeIIECTB  DA3HBIX  KIACCOB.
2. Paznenennecmeceti.

Tema 5. H3smenenus, npoucxoasimue ¢ Bemecrsamu (1.1u)

[lonATHe sABIEHMI KaK M3MCHEHWH, NPOMCXONAIIMX C BEIIECTBAMHU. SIBIICHHS, CBS3aHHBIE C
H3MEHEHUCM KPHCTATHYECKOTO CTPOCHHUS BELIECTBA ITPH IOCTOSHHOM €ro COCTaBe, (hH3HuecKue
AB/IeHHs. QH3UYCCKUE ABICHAA B XHMUM: THCTUIUISIMS, KPHCTAIUTH3ANAS, BLITAPHBAHNE H BO3TOHKA
BEILECTB, LIEHTPH{yTrHpOBaHHUE.

ABnenus, CBA3aHHBIE C M3MCHEHHEM COCTaBa BEINECTBA, - XHMUYCCKHE pEaKLUH. [IPH3HAKH H
YCTIOBHSA TIPOTEKaHMS! XMMHYeCKHX peakuuid. [lomstne 06 5K30- M 3HOOTEPMHUYECKHX peaKITHAX.
Peaknuu ropesus Kak YacTHBIH CIlydall JK30TePMHYECKHX PEaKIMH, MPOTEKAFOIIHX C BbIIEIEHHEM
CBETA.

3aKOH COXpaHeHUs MacChl BEIIECTB. XHMHYECKHE YDAaBHEHHs. 3HAUYeHHe WHICKCOB U
ko3 dunrento. CocTaBneHNe ypaBHEHHH XHUMHYECKHUX PEAKIIHI.

PacyeTpl 1m0 XHMMYECKHM ypaBHEHHSM. PelleHHe 3aqau Ha HAXOXKJCHHE KOJHUECTBA BEIIECTBA,
MacChl HIH 00BeMa IPOJIYKTA PeaklWH MO KOJTHYECTBY BEINECTBA, MAcce WIH OOBEMY HMCXOIHOTO
BEIECTBA. PacyeTsl ¢ HCHONB30BAaHHEM MOHITHS «IOTS», KOTJA HCXOJHOE BEINECTBO AAHO B BHJIE
PacTBOpa ¢ 3aJaHHOH MaccoBO# JI0eH PaCTBOPEHHOTO BENIECTBA MITH COAEPIKHT ONMPENEIICHHYIO JOITIO
IIpUMecen.

Peakuuu pasnosxenud. [[oRATHE 0 CKOPOCTH XHMHUYECKHX peakuuit. Katannzaropsl. ®epMeHTEL.

Peakuun coenunenns. Katanutiyeckie 1 HeKaTaTHTHYeCKHE peakiun, O6paTHMble U HeoGpaTUMBIE
PeaKiuH.

Peakuuu 3amemenus. DIEKTPOXUMHYECKHN PAJl HANPSKEHHH METAILIOB, €r0 MCIONB30BAHHE UL
IPOTHO3HPOBAHHS BO3MOYKHOCTH TPOTEKAHHS DPEaKIMH MEXIYy METaIaMH W PacTBOPaMH KHCIOT.
Peakuu BBITECHEHHS OJTHIX METAIOB H3 PACTBOPOB MX COIEH JPYTHMH METAILIAMH.

Peaxuuu odmena. Peakuwu HeHTpamusaiyuy. YClnoBHs MPOTEKAHUs peakuuii oOMeHa B PacTBOpAX 0
KOHIIA.

Tunbr xuMAYeCKHX peakimi (M0 NPU3HAKY «YHCIO H COCTAB HCXOMHBIX BENMECTB M IPOLYKTOB
peaKklMn») Ha TPHUMEPE CBOHCTB BOABL Peaklds pasjioieHHs - 2JIEKTPONH3 BOLL Peakimu
COEZIMHEHMS - B3aUMOLCHCTBHE BOJBI C OKCHAAMH METAIIOB M HEMETAIOB. [IOHATHE «THIPOKCHIBIN.
Peakiuy 3ameleHus - B3aUMONSHCTBHE BOABI C IIEJIOYHBIMH H INETIOYHO3EMENBHBIME METAIAMA.
Peaxuun oOMena (Ha npuMepe rHIPOTH3a CyIbhH/Ia AMOMANNS B KapOua KaIbLIHs).

PacueTHble 3a1aun. 1. BerucieHre 10 XUMUYECKUM YPABHEHHAM MacChl HIIM KONHYCCTBABEINECTRA
II0 M3BECTHOHM Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYNAKIIMX B PEAKIIHIO BEIIECTB HIIH
IIPOJIYKTOB PEaKIuy. 2. Berancnenune Macchl (KOTHYECTBaA BEIIECTBA, 00BbEMA) MPOAYKTa PEaKIIUH, ECITH
M3BECTHA MAcCa HCXOIHOIO BEIUCCTRA, COAEPIKALIETO ONPENENIeHHYIO I0J0 TpuMeceid. 3. Beiuncienue
Macchl (KOJTHYECTBA BEIIECTBA, 00BEMa) MPONYKTa pEakUHH, eC/H HM3BECTHA Macca pacTBopa H
MaccoBas J0Jis paCTBOPEHHOIO BEIIECTRA.

JeMoHcTpanum. [Tpumeper bu3uIecKux SBIICHHH: a)IIaBIcHHE
napaduna;0)pacTBOPEHUEIIEPMAHTaHaTa Kalus;B) IUGOY3MAs OYyWIHCTBIX BEIIECTB C  TOpAIIEH
JIaMIIOYKH HaKanWBaHHA. [IpHMepsl XHMHUYeCKHX SIBIEHWA: a) ropeHde MarHus; 0) B3auMOIEHCTBHE
COJLSIHOH KHCJIOTBI C MPamMOpOM HJIM MeNOM; B) nonydenue ruapokcuma memu (II); r) pactsopenue
IOIYYEHHOr0 THPOKCHIA B KHCIIOTaX;



A) B3aumojeiicTeue okcmma Meam (II) ¢ cepHOM KucioTOH NpM HarpeBaHuH; €) pazmoXeHue
IepMaHTaHaTa Kalus; ) B3aUMOIEHCTBHE pa30aBIEHHEIX KHCIOT C METallaMH; 3)PasloiKeHne
IIEPOKCH A BOJIOPO/IA.

Jlabopatopupie onbiThl. 3.CpaBHEHHE CKOPOCTH HCIIADEHHA BOIBI H CIMPTA IO HCYE3HOBEHHIO
HXKanens Ha QpuibTpoBanbHOM Oymare. 4. OKHCIGHHE M B TUIAMEHH CIHPTOBKH HIIH TODEKH. 5.
IIoMyTHeHHE H3BECTKOBOH BOJIBI OT BBIIBIXAEMOTO YIIIEKHCIIOTO Tasa. 6. [lonydeHne yrieKueioro rasa
B3aUMOJICHCTBHEM COZBI H KHCIIOTEL 7. 3aMelIeHHe MeH B pacTBope xiopuaa meau (1I) sxemesom.

[pakTudeckas padora Ne2 HaGmonenus 3a H3MEHEHUAMH, TIPOHCXOAAIIAMHA C ropsinel cBevuol u
UX OITUCAHME (JOMATHUH IKCIIEPHMEHT).

ITpakTuyeckas pabora Ne3. AHamn3 MOUBBI M BOAB! (IOMAIIHKAN SKCIEPHMEHT).

IIpakTu4eckas pabora Ne 4. [IpusHaky XUMHYECKUX PEaKIIHit,

Tema 6. PacTtBopenue. PacTBopel. Peakiiuu HonHOT0 00MeHa H OKHCAHTEIbHO-BOCCTAHOBHTEIbHbIE
peakuun (164.).

PactBopenue Kak (usuko-xumuueckuit mpomecc. IloHsTHe O THApaTax M KPUCTAIUIOTHIpPATAX.
PacTBOprMOCTE. KpHBBIE paCTBOPHMOCTH K4K MOZEIE 3aBUCHMOCTH PACTBOPHMOCTH TBEP/IBIX BEIICCTE
OT Temmeparypsl. Hachlennble, HEHACHITICHHBIE H [EPECHILCHHEIE PACTBOPBL. 3HAYeHHE PACTBOPOB
JUTSL IPUPOIBI U CENTBCKOTO XO3SHCTRA.

Honste 06 ONEKTPONMTHYECKOH HCCOLMANMH. ODIEKIPONUTE H HENEKTPOTHTHL. MexaHusm
JMCCOLHKAMH JNIEKTPOTIUTOB C PAa3IHYHBIM THIIOM XUMHYECKOH CBsA3H. CTeleHb 3MeKTPONTHTHIECKOH
nucconyanny. CUIBHEIC B crabble SIeKTPOIIHTEL

OCHOBHBIE TIOJIOKEHHS TEOPUH DIEKTPOTHTHUESCKOH [ucconmanud. MOHHBIE YpaBHEHHS DPEaKIHil.
YCIOoBHS TPOTEKABMs pPEeakUMH OOMeHa MeXIy OIEKTPONHTAMH [0 KOHIA B CBETE HOHHBIX
NpeNCcTaBIeHHI.

Knaccubukanus HOHOB U HX CBOMCTBA.

Kucnoter, ux xiaccnpuramms. Jlucconmanus KHCIOT H HX CBOMCTBA B CBeTe TEOPHH
ONEKTPONUTHYECKOH IHCCONMAlMH. MoneKynapHble W MOHHBIC YpaBHEHHS peaKlMil KHCIIOT.
BsanMmonecTeue KHCIOT ¢ MeTaIaMH. OJJEKTPOXHMUYECKMH DS HANPSKSHHH METAIUIOB,
BzanmozeiicTBre KUCIIOT ¢ OKCHIAMH METALIOR. B3auMozeiicTBIe KHCIOT ¢ OCHOBAHHAMH - PEAKIHS
HeHTpamm3auuy. B3aumonelictere kucnoT ¢ comsimu. Mcmonb3oBanue TaOIHIBI PACTBOPHMOCTH IS
XapaKTEPHCTHKH XMMHUYECKHX CBOMCTB KHCIIOT.

OcHoBanus, ux Knaccuukanus. JUccolManus OCHOBAHMN M WX CBOMCTBA B CBETe TCOPHH
QJIEKTPOTUTHIECKOH IHCCOLMAaNMU. B3auMmomelcTBHE OCHOBaHHM ¢ KHCIOTAMH, KHCJIIOTHBIMH
okcumaMu H comsiMu. McronssoBanne TabnHLBI PaCTBOPHMOCTH IS XapaKTEPHCTHKH XHMHYECKHUX
CBOHCTB OCHOBaHWH. PasloXeHWe HEpPacTBOPHMBIX OCHOBaHMH mpu HarpeBanuu. Comm, HX
KJIaCCH(HKANM M [IHCCOUMALMS DPasIMYHBIX THIOB coleif. CBoiicTBa comeil B cBeTe Teopum
3TIEKIPOTHTHYECKON aucconmaruy. B3aumoelicTsre conelf ¢ MeTa/ulaMH, YCIOBHS OPOTEKAHUS 3THX
peaxunii. BzaumoeicTBHE CONEl ¢ KUCIOTAMH, OCHOBAHHAMH M CONAMHU. Vcmomp3oBaHue TaBULb]
PacTBOPHMOCTH IS XapaKTEPHCTHKH XMMHUYECKUX CBOMCTE COJIeH.

Ob6obmenre cBeneHui 00 oKcHaax, MX KIacCHQHKANMH M XUMHYSCKHX CBONCTBAX. | eHeTHUECKUE
PSITBI METANIIOB W HEMETAILIOB. | eHeTHYECKas CBSA3b MEXKIY KIacCaMH HEOPraHMIecKUX BEIECTB.

OKHCITUTENBHO-BOCCTAHOBUTENBHEIE  peakli. OKHCIUTENs W BOCCTAHOBHTENb, OKHCICHHE U
BOCCTaHOBIIEHHE.,

Peakuuu 1OHHOTO 00OMeHA M OKHCJTHTETPHO-BOCCTAHOBHTENBHEIE peakilii. COCTaBIeHHE YPaBHEHMI
OKHCITHTENBHO-BOCCTAHOBUTEIIBHBIX PEaKIIMH METOLOM 3IEKTPOHHOIO OaaHca.

CroiicTBa IIPOCTBIX BEHIECTB - METAJJIOB W HEMETAJLIIOB, KUCIIOT U COJIEH B CBETE Hpe}lCTaEHGHMﬁ 06
OKHCITHTEIIBHO-BOCCTAHOBUTENLHBIX ITPOIlECCaX.

JemMoHCTpaUMH. Henpiranme BEILECTB u uX pacTBOpPOB Ha
DIIEKTPOIIPOBO/IHOCTE. 3aBUCHMOCTEAIEK TPOTIPOBOIHOCTH YKCYCHOH KHCJIOTHI oT
KOHLCHTPAlUK. B3aumosileHcTBHe 1IMHKA ¢ cepoif, constHol kucnotoH, ximopumom menu (II). Topenue



Mar>uHs.

JlabopaTopusie onbIThI. §8.Peakiuu,XxapakTepHble I PACTBOPOB KUCIOT(COJIIHOM HIIH CepHOH).9.
Peaxuuu, xapakTepHbIe [J14 PaCTBOPOB ILenodel (THApOKCHAOB Hatpust wiy kamus). 10. TTonydenue u
CBOMCTBa HEPACTBOPUMOIO OCHOBaHHMA, Hanpumep ruapokcuna meau (II). 11. Peakiuu, xapakrepHele
IU1A pacTBOpOB conel (Hampumep, a7 xiopuaa meau (II)). 12, Peaxuuu, XapakTepHbie IS 0CHOBHBIX
OKCHJIOB (HampHMep, I OKCHAa Kanenws). 13. Peakuuu, xapakTepHble IS KHCIOTHBIX OKCHIOB
(ranpumep, IUIsT YTIIEKHACIIOTO rasa).

IIpakTuueckas padora NeS. [IpuroToBnenue pacTBopa caxapa H pacdéT ero MaccoBOH IOTH B
pacTBope.

HpaxTnyeckas padora Ne 6. MorHbe peakIiiug.

IIpaxkTu4eckas pabora Nt 7. YcioBus npoTekaHHs XUMHYECKHX PEaKIHi MEXKIy pacTBOPaAMH
3JIEKTPOIIATOR JI0 KOHIIA.

IlpaxkTu4eckas padora Ne 8. CoifcTBa KUCIOT, OCHOBaHMH, OKCHJIOB H COJICH.

ITpaxTuyeckas padora Ne 9. PemeHue skcliepuMEHTAIBHBIX 38/1at.

Tema 7. iTorosoe nmoBropeHue, 1eMOHCTPALNS JHYHBIX T0CTHKEHUH yuamuxesa (4 4.).

VueOHo-TeMaTHYeCKUil I1ay

8 kiace
B tom uncie
Pazpen Tema KonundecTBo 9acoB | KOHTPOJIBHBIX H
NpaKTHYeCKHX padoT
| Brenenue 6 IT/p 1
2 ATOMBI XHMHUECKHX DJIEMEHTOB. 10 Kip 1;
3 ITpocTEIe BelmecTRa 7 Kip 1;
4 CoenuHeHns XUMAYECKUX DJIEMEHTOB 14 Kip 1;
3 V3MeHeH s, TPOUCXOIAIIHE C 11 Kip 1; Il/p 3
BEIIIECTBAMHU
6 Pactopenue. PactBopsl. Peakiyn 16 II/p §
HOHHOTO 06MeHa U OKHCIHUTENBHO-
BOCCTAHOBHMTE/IbHbIC PEaKIiK
7 WTorosoe noBTOpeHUE, AEMOHCTPALUS 4 Kip 1;
JIMUHBIX JOCTHIKEHHH ydalluxcs.
Hroro 68 u. K/p 5; IT/p 9




Coaep:xaHHe Kypca XUHMHH B 9 Kiacce

Tema 1. O0uiast XapakTepUCTHKA XHMUYECKHX 3JIEMEHTOB H XUMHYecKuXx peakuuii (10 =4.).

[Tepnonuuecknit 3akoH u [lepuommueckas cuctema xuMudeckux snemeHToB [[.M. Menneneera B
CBETE YYEHHS O CTPOSHMH artoMa, WX 3HaueHHe. XapaKTepPHUCTHKa dJIeMEHTa IO ero TOJOKEHWIO B
[Tepuomnyecko#t cucteme xumudecknx anementoB J[.M. Mennencepa. CBoHcTBa OKCHIOB, KHCIOT,
OCHOBAHMH M COJlell B CBETE€ TEOPHH HNEKTPONUTHUYECKOH OUCCOMMAlMHM M IMPOIECCOBR OKHMCIICHMI-
BOCCTAHOBIICHHS.

['eHeTHYECKHE PAOBI METAMIA M HEMETANIA, XapaKTePUCTHKa XUMHUYIECKOTO 3JIEMEHTa 110 KHCIIOTHO-
OCHOBHBIM CBOHCTBaM 00pa3yeMbIX HM COCIHHEHUH.

[TouaTHe O HEPEeXOHBIX MeMeHTax. AMpOTEpHOCTb. ['eHeTHYeCKuH pAJl NIEPEXOAHOIO NEMEHTA.
AMbOoTEpHBIE OKCHBI H THAPOKCHIILI. XUMHYECKas OpraHHu3alus MpHPOoObl. XHMHUYECKHE DEeaKIlHH.
CxopocTh XMMHUYECKHX peakinit. KaTanuzaTopsl U KaTalus.

Jlabopamopnsie onsimer. 1. llonydende THIpOKCHIAa NWHKA H HCCIEJOBaHME €ro CBOMCTB. 2.
MopenupoBanue moctpoeHus Ilepnoguueckoil cuctemsl J[ M. Menneneesa. 3. 3aMeleHHe KEIE30M
MemH u cynbhara memn (11). 4. 3aBHCMMOCTBE CKOPOCTH XHMHUYECKOH peaknuH OT IIPHPOIEI
PearupyroIMX BEIIECTB HA IPUMEPE B3aUMOAEHCTBHA KUCIOT ¢ MeTaJIIaMH, 5. 3aBHCHMOCTb CKOPOCTH
XMMHMYCCKON PeaklUri OT KOHIEHTPAWK pearupyloliux BEIIeCTB Ha IPUMEpe B3aHMOJECHCTBHS IIMHKA
C CONSHON KHCIOTOM Pa3IHYHOA KOHIEHTparuH. 6. 3aBHCUMOCTb CKOPOCTH XMMHYECKOH peakluH OT
IUTOINANH COTPHKOCHOBEHHs PEarupyroIIHuX BeIIEcTB. 7. MOJEIUpOBaHHE «KHIISIIEro cios». 8.
3aBHCHMOCTE CKOPOCTH XHMHMYECKOH PEeaKllMU OT TEMIIEpaTypbl PEarupyrollHUX BEIIECTB Ha IIPUMEPE
B3auMoelcTBUS okcuaa meau (11) ¢ pacTBOpPOM CepHOM KHCIOTBI pa3lIHYHOM TeMueparypsl. 9.
PaznoykeHre NepoKcHaa BOLOpoaa ¢ OMOIIE0 okeraa mapradia (1V). 10. O6xapy)kenne xatanassl B
MUIIEBEIX TpoayKrax. 11, MHrubupopanue B3auMOIEHCTBHS KUCIOT C METAILTIAMH YPOTPOITHHOM.

Tema 2. Metanasr (17 4.).

[Tonoxkenwe wmerauioB B [lepuwopmueckoi cucteme J[M. Menneneesa. Metanmnyeckas
KPUCTAJIMYECKAs PEIleTKa M MeTaIMuecKas XUMH4eckas cBA3b. OOmme ¢Quimdeckue CBoicTBa
meTayioB. CIUIaBel, UX CBOMCTBA H 3HaYeHHE. XHMHUECKHE CBOMCTBA METAIIIOB KaK BOCCTAHOBHTEIIS, &
TaKkKe B CBET€ MX IMONOKEHHS B SNEKTPOXHMHYECKOM pANy HampsukeHu# MetamtoB. Kopposus
MeTaUIOB ¥ criocoOs! 0oprOE! ¢ Helt. MeTamme! B npupone. Obmue crrocoOsl HX MOMy4eHuUs.

Obuiaa xapakmepucmuKka Wi eJ10HHbIX MEIa/L106.

Mertauier B npupone. Obumme crocodsl ux momyudends. Ctpoenue atomoB. IllenouHble MeTalbl-
NPOCTHIE BEINECTBA. BarkHEWINMe COSMMHEHHS IIEJIOYHBIX METAJUIOB - OKCHIBI, THAPOKCHIBI U COJH
(xnopuel, KapboHaThl, cynbdaTel, HATPATh), HX CBOHCTBA M IPHMEHEHHE B HApOJHOM XO3SHCTBE.
Kamiinble ynoopeHus.

Obuwan xapakmepucmuKa snemenmos anagnou nooepynnst Il zpynnai,

Crpoenue atomoB. llenodnHo3eMenbHBIE METAIIBI — TPOCTBIE BELIECTBA. BakneWlmme COCOMHEHHS
IEJI0YHO3EMENTLHBIX METAUIOB — OKCHIBI, THAPOKCHIBI U CONH (XIOpuabl, KapOOHATHI, HHUTPATEHI,
cynbharel, GocdaTr), UX CBOHCTRBA U IPUMCHEHHE B HAPOIHOM X03sHCTBE,

Anromunui.



Crpoerue atoma, QU3NYECKHE i XHMHYECKHE CBOHCTBA MPOCTOrO BellecTBA, COSTMHCHIS ATIOMUMIS
— OKCHA W THAPOKCHI, WX aM(OTepHBIH xapakrtep. BakHefime coid aTrOMHUHHS. [Tpumenenue
ANIOMHUHHUSA ¥ €I0 COS/[HHEHHH,

Keneso.

Crpoenne atoma, Qusnueckye ¥ XUMHYECKHE CBOMCTBA IPOCTOr0 BeIIECTBA. ['eHeTHYECKUE pAIE! Fe?*
3+ v a

u Fe’'. Baxuelume conu xeniesa. 3HaueHHe JKele3a H ero COENMHEHHH I MIPUPOIBI M HAPOJIHOTO

XO03sHCTRA.

Hemoncmpayuu.

OOpasiel MeNnoYHbIX U MET0YHO3EMENLHEIX MeTaNToB. OGpPa3Ls CIIABOB. B3anMoIeiicTBIE METATIOR
¢ nemetayutamu. Ilonyyenue runpokcnaos sxenesa (11) u (111).

JlaGoparopnbie ompiTel. 12, B3auMomeiicTBHE pacTBOPOB KHCIOT M comell ¢ Mertamiamu. 13.
OsHakomiienne ¢ pynamu xemesa. 14. OKpalMBaHUE INAMEHH COSIMH HIETOYHBIX METaLIOB. 13.
[lonydyenre THAPOKCHIA KATBIMA M HCCICHOBAHHE €ro CBOHCTB. 16. [onyuenwe ruapoxcuma
QIFOMUHHAST M HCCJIEOBaHHE ero cBoHcTB. 17. BaaumomelicTBue kelesa ¢ CONSHOM KHcaoTol. 18.
Iomyuenne runpoxcnnos sxenesa (11) u (111) 1 u3ydenne ux CBOHCTS.

Ipaxmuxym 1. Ceoliciiea Memainoe u ux coeouHen uii

1. OcymecTBienye MEMOUKH XHMHUCCKIX TPEBPALIeHU. 2. [Tonyuenue u cBOMCTBA COEqMHEHHH
METaJIoB. 3.DKCIepPHMEHTANBHBIE 3a/ad 0 DPACIO3HABAHMIO H HONYYCHHIO COEIMHEHHi
METAJLIOB.

Tema 3. HemeTanunl (284.).

Ob1mast xapakTepHCTHKa HEMETAIUIOB: [I0JI0KEHHE B [IepHOIIIecKol CHeTeMe XMMAYECKHX AIEMEHTOR
IL.A. Menpeneera, 0coGEHHOCTH CTPOEHHMSA AaTOMOB, DIEKTPOOTPULATEEHOCTE (D0) kak Mepa
«HemetauunocTny, pax 0. KpucTammmueckoe CTPOSHAE HEMETAIOB-TIPOCTBIX  BEIECTE.
Annotporus. @u3ndeckHe CBOHCTBA HeMeTalioB. OTHOCHTENBHOCTh TOHATHH «METALIY H
CHEMETAILI,

Booopoo.

[lonoxenue Bonopoma B Ilepwommdueckoil cucTeMe XuMHYeckux snementos JI.UM. Menneneesa.
Crpoenne atoma u Monexynmsr. MH3HYeCKHE W XAMHYECKHE CBOMCTBA BOZOPOJA, €O NOIyYeHHe H
IpHUMEHEeHHE.

Booa.

Crpoenne monekyns.. Bomopoamas xumuuyeckas cBA3b. (DH3HUYECKHe CBOMCTBA BOMBL AHOMAIUH
CBOHCTB BOZBL. ['mpodmnbble u runpodobneie BemecTsa. XuMHUYecKue cBoiicTBa Bobl. Kpyrosopor
Bomel B mpupone. Bomoounctka. Aspamus Bomsl BeitoBele  GuibTpl. MHHEpaTbHBIE BOJBI.
JlucTHTHpOBaHHas BO/4, ¢ [IONyYeHHE U IPHMEHEHWE.

Oodwaa xapaxkmepucmuxa 2a102ern06.

Crpoenne atomoB. IIpocThie BEIIECTBAa H OCHOBHBIE COEIHHEHUS rajoreHoB, UX cBolicTBa. KpaTtkue
CBEJCHHS O Xyope, Opome, ¢pTope W #ome. [IpUMeHeHHEe TaTOTEHOB W WX COENHMHEHHH B HAPOTHOM
X03HCTBE.



Cepa.

Crpoenue atoma, aioTponus, cBOHCTBA M MPUMEHEHUS POMOHYECKOH cephl. OKCHIEL ceprl (1V) u
(V1) , ux momydeHue, cBoiicTBa W npuMeHeHue. CepHas KHUCIOTA M €€ COJH, HX IPHMEHEHUE B
HapOHOM X03gkcTBe. [Ipou3BOACTBO CEPHOM KHCIOTEL

Azom,

Crpoenne atoma M MONEKYJEI, CBOMCTBA TPOCTOrO BellecTBAa. AMMHAK, CTPOCHHE, CBOHCTBA,
nosy4YeHHe u npuMencHre. Com aMMOHUS, X CBOHCTBA U mpuMerenne. Oxeuasl azora (11) u (1V).
A30THas KHCIOTa, e¢ CBOHCTBA W TpUMEHEHHe. HUTpaThl B HHTPHTEL poGIeMa MX COXCPIKAHHMS B
CeJIbCKOXO03SHCTBEHHON MIPOJIYKITHH. A30THBIE YI00pEeHHS.,

Docghop.

Crpoenne atoma, annoTpomus, cBoiicTBa Germoro u kpacHoro docdopa, ux npuMeHerHe. OCHOBHBIE
coenuHenus: okcHi pocdopa (V) u oprodocdarnas xucnora, hocdarsr. Gochoprse yaobpesus.

Yenepoo.

CTpoenue aToMa, alIOTPOMHs, cBOHcTBa MomuduKaimii, npumenenne. OKCHIB yIIepoxa (11)_u
(1V), ux cpoiictBa u npumenenne. KapGoHATHL: KATBIUT, COJA, IOTALI, HX 3HAYEHHE B IpUpoOIae H
’KH3HH deI0BeKa.

Kpemuuii.

Crpoenue aToma, KpUCTAILTHYECKHH KpeMHHui, ero cBoifcTa 1 puMenenue. Oxcny kpemuus (1V), ero
OPUPOJHBIC pa3sHOBUAHOCTH. CHIMKATHL 3HAYCHHE COEJUHCHWI KPEeMHHUS B JKMBOH M HEKHBOM
npupoe. [ToHATHE 0 CHITMKATHOH [IPOMBIIIIEHHOCTH.

Hemoncmpayuu. O6pasis! raloreHoB — MPOCTHIX BEIIECTB. B3aUMOIEHCTBHE TAIOTEHOB C HaTpHEM,
anoMrHneM. BeiTecHenue xnmopom 6poma HiH ifofa U3 pacTBOpOB coneil. BiammomeiicTBHe cepsl ¢
MeTaJUlaMH, BOAOPOAOM H KHCJIOpojoM. B3aumonelCTBHEe KOHLEHTPUPOBAHHON a30THOH KHCIOTHI C
me/ipio. Tlormomenye yriieM pacTBOPEHHEIX BEIIECTB HJIM Ta30B. BOCCTAHOBIEHHE MEIH H3 €& OKCHIA
yriaeM. OOpasipl TPUPOMHBIX COeIMHEHHH Xyopa, cepel. Docopa, yrmepoaa, kpemuus. O6pasis!
Ba)KHEHIIIMX UL HAPOJIHOTO XO03skcTBa Cynmb(haToB, HHTPATOB, KapGoHatoB, (octharos. OBpasis!
CTeKJIa, KEPAMUKH, [IEMEHTA.

Jlabopamopiete onvimer.  19. Ilomydenne u pacmosmaBanwe Bojopoma. 20. Mccmemopanue
IIOBEPXHOCTHOTO HATSDKEHHS BOABL 21. PacTBopeHue NepMmaHraHaTa KalHsl MM MEIHOTO KyIopoca B
Bozie. 22. I'mapataiums obe3BoxenHoro cyisara meau (11). 23. M3roToBaeHye THIICOBOrO OTIIEYATKA.
24. O3nakomieHHe ¢ Komnekiueil OpITOBEIX GUIBTPOB. 25. O3HAKOMIIEHHE ¢ COCTABOM MMHEPATBHOM
BOJIBI. 26, KauecTBeHHas peakuusa Ha rajoreHu1-MoHsl. 27. [Tonydenne i pacio3sHaBaHue KHCIOPO/Ia.
28. I'openue cepel Ha BO3ayXe M B Kuciopone. 29. CaoiicTBa paszbaBieHHO# cepHOM kucaoThl 30.
Msy4enne cpoiicts ammuaka. 31. PacmosnaBanume comedft ammonuns. 32. CpolicTBa pa3zGaBreHHOM
a3oTHOM KHCIOTHL 33. B3auMomeHcTBHE KOHIEHTPHPOBAHHOM a30THOM KHCIOTHI ¢ MeOpio. 34.
['openne pocdopa na Bosayxe m B kucnopoze. 35. PacnosnaBanne (ocdaros. 36. [openue yris B
kuciopoze. 37 Ilonydenne yronpno# KHCIOTBI M H3ydenue cBocrs. 38. Ilepexon kapGoHATOB B
ruapokapbonatel. 39. Pasnoxenne runpokapGonara Hatpus. 40. [Tonydenue kpeMHEROH KHCTOTHI 1
M3YYEHHUE €€ CBOMCTB.

IIpakmuxym 2. Ceoiicmea coedunenuii HEMEeHA108.

4. Pemenue 5sKCIepHMEHTAIBHBIX 3agad 1o TeMe «lloarpymma kuciopoma». 5. Pemenue
DKCTIEpHMEHTANLHBIX 3a/ad 1o TeMe «[loarpynmna azora u yriepona». 6. Ilonyyenue, cobupanne #
pacro3HaBaHUe Ta30B.



Tema 4. llpoexTnas gesTeabHoCTh Yaamuxes (3 4.).

Tema 5. O6o0menne 3HaHUIH N0 XHMUH 32 KYPC 0CHOBHOH miKkoabl. IlonroroBka K
rocyaapersennoii urorosoit arrecrannu (I'HA). (104.)

[lepuonuyecknit 3aKk0H M NEPHOAMYECKAS CHCTEMa XHMWYeCKHX aneMeHToB J|M. Menneneesa.
Ou3nuecKuil CMEBICT MOPSIKOBOTO HOMEPa JJIEMEHTa, HOMEPOB [IEPHO/[A W TPYIIHL 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB DIEMEHTOB M MX COEJMHEHHWH B IepHOJAaX M IPyINax B CBETC MPEACTABIEHHH O
CTPOEHHH aTOMOB 3IEMEHTOB. 3HaYEHHE IIEPUOANUECKOTO 3aK0Ha,

Buzbl XMMHYECKHX CBA3eH M TUIB KPHCTAUTMYECKHX DPEIETOK. B3aWMOCBA3b CTPOSHHS M CBOMCTB
BELIECTB.

Knaccudrkanus XuMHYECKHX peaklUi 10 PasIHYHBIM IPH3HAKAM (YHCIO H COCTAB PEarupyIOIIHX H
00pasyroIMXcsa BEIIECTB; HATHUME TpaHHULE! pasjena (as; TemnoBoi 3hdexT; W3MeHeHHe CTeleHell
OKHCIICHHs aTOMOB; MCII0NTB30BAHNE KaTANKM3aTOpa; HallpaBieHue npotekanus). CKopocTh XUMHUECKOR
peakuuu U (HakTopsl, BIMsOmue Ha Hee. OOpaTUMOCTh XHMHUYECKHX Peakluil U criocoObl CMEIIeH s
XHMHYECKOTO PAaBHOBECHS.

HpOCTBIe 1 CJIOJKHBIC BEIECTBA. MeTaniel ¥ HeMeTaJUIEL I'enetnueckue psaABl HEMETalllla H
nepexogHoro Merauta. OKCHABI M THAPOKCHIB! (OCHOBAHHS, KHCIOTEL, aM(OTEPHBIE THAPOKCHILI),
comd. VX coctas, kiaccuuKauns u 001IHe XHMHYECKHE CBOMCTRA.

YueGHo-TeMATHYECKHIT IL1AH

9 kmacc
B Tom uncie
T KomugecTBo yacos CR IR R
Ja
Paznen ema NpaKTHYECKHX paboT
1 O61mas XxapakTepUCTHKa XUMHUSCKHX 10 Kip1
3NIEMEHTOB U XUMHYECKUX PEAKIIUH.
2 MeTaisL 17 Kip 1; [l/p 3
3 Hemerannsr. 28 Kp 1; II/p3
4 [IpoekTHas NeqATENILHOCTE YIATTMXCS 3
5 O6o01eHue 3HAHUH 110 XUMHH 32 KYPC 10 Kip 2;
OCHOBHOH mKonsl. [ToarotoBka k
rOCYJapCcTBEHHON UTOTOBOM aTTecTaluu
(T'HA).
Uroro: 68 Kip 5; Ip 6










