Ipuiaoxenune k OOII OO0
MKOY «COII Ne2» um. renepana apmun B.A. Ucakosa
IIpuka3 Ne51-O/1 ot 31.08.2022 r

Pa0o4yas nporpamma
10 XUMHUH

8 KkJ1acc

CocTraBuTeb:
YYUTEJIb XUMHH
Pacroxkuna B.A.

Kupos 2022



IHHosicHuTeAbHAS 3aNUCKA
PaGouas mporpamma y4ebHOTO Kypca Xumuu Juisi 8 kiacca (nanee — Pabogast mporpamma) cocraBieHa
Ha ocHoBe [IpuMepHOI mporpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHus M0 XUMUHU U POrPaMMBbI
Kypca XMMHUH J1JIs1 ydamuxcs 8 kjaccos o0meodpa3oBaTesibHbIX yupexaeHuii apropa O. C.
I'adpueasina (2010 roaa).
IIporpamma paccuntana Ha 105 yacoB B roj (3 4yaca B He/leJI10), B TOM YHCJIe HA KOHTPOJIbHbIE
U NpaKTU4ecKue padorhbl.
CopepxaHue MporpaMMbl HaIpaBJIeHO HA OCBOCHUE YYALUMUCS 3HAHUI, yMEHUI U HaBBIKOB Ha
6a30BOM ypOBHE, YTO cOOTBETCTBYeT OOpa3oBaTenbHOM porpaMme mKosibl. OHa BKIIOYAET BCE
TEMBI, IPETyCMOTPEHHBIE (peepaTbHBIM KOMIIOHEHTOM I'OCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOT'O O0IIero 00pa3oBaHus M0 XUMHUHU U aBTOPCKON porpaMMoii yueGHoro Kypca.
Beck TeopeTrnueckuii Marepral Kypca XMMUHU JIJI1 OCHOBHOM IIKOJIBI PACCMATPUBAETCS HA IIEPBOM
roay o0y4eHHUs, 4YTO TO3BOJISIET yyalluMcs 00jiee 0CO3HAHHO U TIIyO0KO U3YYUTh (PaKTUUECKHI
MaTepuag— XHUMUIO 3JIEMEHTOB U UX coequHeHui. Hapsiny ¢ 3TuM Takoe nocTpoeHue mporpaMmMbl
JlaeT BO3MOKHOCTh Pa3BUBATh MOJTYyUYEHHBIEC IEPBOHAYAILHO TEOPETUYECKUE CBEICHUsI HAa O0raTtomMm
(akTHUECKOM MaTepHalie XUMHUH JIEMEHTOB. B pe3ynbTaTe BRIMTPHIBAIOT 00€ COCTABISIONINE Kypca: U
Teopusi, U GaKThl.
Pabouas mporpamMMa ocTpoeHa Ha OCHOBE KOHLIEHTPHUYECKOTO MOIX0a, 0COOEHHOCTb
KOTOPOTO COCTOUT B BBIUJICHEHUH TUAAKTHUECKON eIMHUIIBI (B JAHHON MpOorpaMme TaKOBOH SIBISIETCS
«XUMHUYECKHUH 2JIEMEHT») U JAJIbHENUIIEM YCIOKHEHUH U PACIIUPEHUN €€ (3/1€Ch TAKOBBIMU
BBICTYMAIOT ()OPMBI CYIIECTBOBaHUS (CBOOOIHBIE aTOMBI, IPOCTHIE U CIIOKHBIC BellecTBa). JlaHHbIN
MPUHIUI TOCTpoeHus Paboueii mporpaMmbl 00yCIIOBHII HEOOXOIMMOCTh BHECEHUSI H3MEHEHUI B
JIOTUKY U3JI0XKEHHS y4eOHOro MaTepuala, mpeayCMOTPEHHOM aBTOPCKOM MPOrpaMMoil y4eOHOTro
kypca. Tak, B Paboueii nporpamme tema «IIpaktuxkym Ne 1.IIpocreline onepanny ¢ BEIIeCTBaAMU»
BHeceHa B TeMbl «BBenenne» n «CoeIMHEHNS XUMUUECKUX 3JIEMEHTOBY (B aBTOPCKOM ITporpaMMe OHa
paccMaTpuBaeTCs Ha dTane, CIeAyoIuM 3a TeMoi «3MeHeH s1, TPOUCXOAIINE C BEIIECTBAMUY ).
Tema «lIpaktrxym Ne 2. CBoICTBa pacTBOPOB 3JIEKTPOIUTOBY ObliIa BHECEHA B COJIEP>KAHUE TEMbI
«M3meHeHus1, MPOUCXOISIINE C BELIECTBAMMY U SIBIISIETCS JIOTHYECKUM €€ 3aBEPIICHUEM.
[Ipeobnanatomieit popmoii TEKyIIEro KOHTPOJIS BHICTYMAeT MUChMEHHBIN (CAaMOCTOATEIbHBIC U
KOHTPOJIbHBIE pabOThI) U YCTHBIN onpoc (codbeceioBaHue).
s peannzanuu PaGoueil mporpaMmbl HCIIONIB3yeTCs Y4eOHO-MeTOAUYeCKHI KOMILIEKT,
BKJIFOYAIOIIHM:

o yuebnuk (I'abpuensu O. C.. Xumus. 8 kiacc. YueOHUK 7151 00111e00pa3oBaTeIbHBIX

yupexaenuit. PI'OC", M.: [Ipoda, 2014 .
e Meroauueckoe nocodue ais yunrens (I'adpuensn O. C.. [Iporpamma kypca xumun s 8-11
KJ1accoB 00111e00pazoBaTeNbHbIX yupekaeHuid — M.: [lpoda, 2010)
I[InanupyemMble pe3yjbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

JINYHOCTHBIE Pe3yJIbTAThI:

* B IICHHOCTHO-OPUEHTAIIMOHHOM c(epe - 4YyBCTBO TOPJIOCTH 38 POCCUNCKYIO XMMHUECKYIO HAyKYy,
IYMaHU3M, OTHOLIEHHE K TPYAY, LIEJIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;

* B TPYIOBOH cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajibHENIIeH 00pa3oBaTeIbHOMN
TPacKTOpUH;

* B IIO3HaBaTeJIbHOU (KOTHUTUBHOM, HHTEIIEKTYalIbHOI) chepe -MOTHBAIUS YUSHHUS], yMEHHE
YIPaBIATh CBOEH MTO3HABATENIBHOMN 1€ATEIBHOCTBIO.

MertanpeamMeTHble pe3yJibTaThl:

*  BJaJIeHHE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMU JIEATEILHOCTH: HAOII0IeHHE,
U3MEpEeHHE, SKCIIEPUMEHT, yueOHOe UCCIIeJOBaHHE; IPUMEHEHHE OCHOBHBIX METOJIOB
MO3HaHUs (CHCTEMHO-UH(OPMAIIMOHHBIN aHAIN3, MOJICIIMPOBAHUE) IS U3YUECHHUS PA3TUUYHBIX
CTOPOH OKPY’KAIOUIEN JEeHCTBUTEIBHOCTH;

*  HUCHOJb30BAHUE YHUBEPCAIBHBIX CIIOCOOOB JIEATETLHOCTH 110 PEIICHHIO TPOOIEM U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX OIEpalfii: HCII0JIb30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONEPALIMN:
(hopmynupoBaHUE TUIIOTE3, aHAIN3 U CHHTE3, CpaBHEHHUE, 0000IIIEHNE, CHCTEMAaTH3aIlNs,
BBISIBJICHHE IPUUNHHO-CJIEICTBEHHBIX CBA3EH, TOMCK aHAJIOTOB;



YMEHHE TeHepUPOBATh UACH U ONPEACISATh CPEACTBA, HEOOXOIUMBIC IS UX peaIU3allHH;

YMEHHUE OTPEENATh IEH U 3a/1a4d JeATEIbHOCTH, BRIOUPATh CPEJICTBA PeaTU3aIliH TIEIH U
MIPUMEHSITh UX HA IPAKTHKE;

WCIIOIH30BaHNUE PA3TUYHBIX UICTOUYHUKOB JIJISl TIOMYYCHUSI XUMUYECKON HH(OpMAITUH.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOCHUS BBIITYCKHUKAMU OCHOBHOMW LIKOJIBI IPOTPaAMMBI 110
XUMHH SBIISIOTCS:
B nosnasamenwvhoii cghepe:

J1aBaTh OIPENEICHUS U3yUEHHBIX MOHATUI: BEIIECTBO (XUMUYECKUI 3JIEMEHT, aTOM, UOH,
MOJIEKYJ1a, KPUCTAJLINYECKAsl pEIIeTKa, BEMECTBO, IPOCTHIE U CIIOKHBIE BEILIECTBA,
xuMuueckas (opMmyJia, OTHOCUTEIbHAS AaTOMHAsI Macca, OTHOCUTENIbHAS MOJICKYJISIpHas Macca,
BaJICHTHOCTh, OKCU/IbI, KUCIIOThI, OCHOBAaHUS, COJIM, aM(pOTEPHOCTb, MHIANUKATOP,
MEPUOINYECKUN 3aKOH, IEPUOIUYECKasi CHCTEMa, IEpuoIniecKas TabInia, U30TOIbI, XUMH-
4ecKas CBA3b, HJIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCICHMS], JJIEKTPOJINUT); XMMHUYECKast
peakuus (XMMHYECKOE ypaBHEHNE, TEHETUYECKAsl CBSI3b, OKMCIIEHUE, BOCCTAHOBJICHUE,
UIEKTPOIUTUYECKAs AUCCOLMALUS, CKOPOCTh XMMUYECKOH peaKkium);

¢bopmynmrpoBate nepuoarueckuii 3akon J{.M.MeneneeBa u pacKpbIBaTh €ro CMBICI;

OIMCHIBATh IEMOHCTPALMOHHBIE U CAMOCTOATEIBHO IIPOBEAECHHBIC SKCIIEPUMEHTBI, UCIIOJIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PyCCKUM, POIHOM) A3BIK U SA3bIK XUMUH;

ONMCHIBATh U Pa3INyaTh U3yUYEHHBIE KJIACChl HEOPIAHUYECKUX COEIMHEHNH, IPOCTHIE U
CJIOKHBIE BEIIECTBA, XUMHUYECKUE PEAKLUU;

KJ1accu(UIUpPOBaTh N3y4YEeHHbIE OOBEKTHI U SIBJICHMUS;

Ha0JII0/1aTh IEMOHCTPUPYEMBIE U CAMOCTOSITENILHO IIPOBOIMMBIE OMBITHI, XUMHUUECKHUE PEaKIUH,
IPOTEKAIoIIKe B IPUPOJIE U B OBITY;

JIeNIaTh BBIBOJIBI M YMO3AKIIIOUSHHSI U3 HAOIIOACHUH, N3YYeHHBIX XUMHYECKHIX
3aKOHOMEPHOCTEM, IPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEILIECTB 110 aHAJIOTUU CO
CBOMCTBAMH U3yYCHHBIX;

CTPYKTYPHUPOBATh U3YUECHHBIH MaTepHal U XUMUYECKYIO HH(OpMAIHIO, TOTYYEHHYIO U3 JPYTUX
HMCTOYHUKOB;

MOJIEJIMPOBaTh CTPOEHHUE ATOMOB DJIEMEHTOB IIEPBOTO - TPETHETO NIEPUOJOB, CTPOCHUE
MIPOCTEUIINX MOJIEKYI.

B yennocmuo-opuenmayuonnoii cgpepe:

AHAJIM3UPOBATH U OLIEHUBATh MOCIEICTBUS AJI OKPYXKAroIlel cpesibl ObITOBOI U
IIPOU3BO/ICTBEHHOH JIETEILHOCTH YeJIOBEKa, CBSI3aHHOM ¢ MepepabOoTKOM BEIIeCTB;



*  Pa3bACHATH HA MPUMepax (MPUBOJUTH IPUMEPHI, TIOATBEPIKIAIOIINE) MATCPUAILHOE SAUHCTBO
Y B3aUMOCBSI3b KOMIIOHEHTOB JKUBOH U HE)KUBOW NIPUPOIBI M YEJIOBEKA KaK BAKHYIO YaCTh
3TOTO EINHCTBA;

*  CTPOHWTH CBOE ITOBEJICHUE B COOTBETCTBUU C TIPUHITMITAMU OEPEKHOTO OTHOIICHHS K TIPUPOJIC.

B mpyoosoii cgepe:

*  IUIAHUPOBATh U NMPOBOJIUTH XUMHUECKUI IKCIICPUMEHT;

*  HCIIOJIb30BaTh BEIICCTBA B COOTBETCTBUU C MX MPEIHA3HAYCHHUEM H CBOMCTBAMH, ONTMCAHHBIMH B
WHCTPYKIIHSX 110 PUMECHEHHIO.

B cgpepe bezonacnocmu srcuznedesmensnocmu:

*  OKa3bIBaTh MIEPBYIO MOMOIIIb TP OTPABIICHHSIX, 0KOTaX UAPYTUX TPAaBMaX, CBSI3aHHBIX C
BEIIECTBAMH U JJA0OPATOPHBIM 00OPYJOBAHUEM.

OcHOBHbIE MOHATHS XUMHUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIEHUI)

BrinyckHuk Haydures:

*  OINHCHIBATh CBOWCTBA TBEPIBIX, KHUJIKHX, Ta3000pa3HBIX BEIICCTB, BBIACISS UX CYIICCTBCHHBIC

MIPU3HAKH;

*  XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWMCTBaM, yCTaHABIMBATH MPUYUHHO-

CJICZICTBEHHBIC CBSI3M MEX/Ty TAHHBIMH XapaKTEPUCTHKAMH BEIICCTBA;

*  PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYCCKHX MOHSATHH «aToM», «MOJICKYJa», «XHMHUYCCKUN

AJIEMEHT», «IPOCTOEC BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAICHTHOCTHY, HCIIOJB3Ysl 3HAKOBYIO

CHCTEMY XHMUHU;

*  Uu300paxkaTh COCTAaB IMPOCTCHUIIMX BEIIECTB C MOMOIIBI0 XHUMHYECKHX (OPMYJT U CYIIHOCTb

XUMHAYECKHX PEaKIUil ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,

*  BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB, a TAK)KE MAaCCOBYIO

JIOJTF0 XUMHUYECKOTO JIEMEHTA B COSAIMHCHUSX ISl OLICHKU UX MPAKTUUECKON 3HAYMMOCTH;

* CpaBHUBATh 10 COCTABY OKCHJIbI, OCHOBaHHMS, KUCIIOTHI, COJIH;

*  KIacCU(DUIMPOBATH OKCHIIBI M OCHOBAHHMS 10 CBOMCTBaM, KUCJIOTBI H COJIU TI0 COCTaBY;

*  OINHKCHIBATh COCTAB, CBOMCTBA U 3HAUCHUE (B IPUPOJIC U MPAKTUUCCKON NEATEILHOCTH YEIIOBEKA)

MIPOCTHIX BEIIECTB — KHUCIOPOa U BOJOPO/Ia;

* JlaBaTh CPaBHHUTEJIBHYIO XaPAaKTEPUCTHKY XUMHUYECKUX JIEMEHTOB W BAXXHEUIIMX COCTUHCHUMN

€CTECTBEHHBIX CEMEHCTB IEIIOYHBIX METAIIOB H T'aJIOT€HOB;

*  T0JIB30BAThCs JIAOOPATOPHBIM 00OPYAOBAHHEM U XUMHUYECKOW TIOCY0M;

*  TIPOBOJUTH HECIIOKHBIC XUMUYICCKUE OIBITH U HAONIOJCHUS 32 U3MCHEHHUSMH CBOICTB BEIIIECTB

B MPOIIECCe HMX IMPEBpallleHUil; COONI0aTh TpaBWIa TEXHUKH OE30MaCHOCTH IPH TPOBEICHUH

HAOJIIOICHUH B OIILITOB;

*  pa3nYarh IKCIEPUMEHTAIBHO KHUCIIOTHI M MIENOYH, IMOJIB3YSCh WHIWKATOPAMU; OCO3HABATh

HEO0OXOIMMOCTH COOIOIEHUSI Mep O€30MaCHOCTH MPU OOPAIEHUH C KUCIOTaMHU U MIEI0YaMHU.

Buinycknux nonyuum 603mModicHocms HAyUumsCsi:

*  2PAMOMHO 0OPAWAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU HCUHU,

*  0co3Hasamv He0OXOOUMOCHb COONOO0EHUsI NPABUL IKOJO2UYeCKU Oe30NaACHO20 No8edeHUs 8

OKpydfcaroueli NpupooHoll cpeoe,

*  NOHUMAMb CMBLCIL U HEODX0OUMOCMb COONI00eHUs NPeONUCAHUL, NPedNa2aemblX 8 UHCMPYKYUAX

10 UCNOIb308AHUIO IEKAPCME, CPeOCm8 ObIMOBOU XUMUU U OP.;

*  ucnoivzosamv  NPUOOpemEéHHLIE  KAUeBble  KOMNEMEHMHOCMU  NPU  GbINOJHEHUU

UCCe0068aMENbCKUX NPOEKMO8 NO U3YYEHUI) C8OUCMS, Cnocob608 NOVYeHUs U pAacnO3HABAHUS

geujecms;

*  pazeusamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCb, UCNOAb3YS CPeOCmBAd YCMHOU U NUCbMEHHOLL

KOMMYHUKayuu npu pabome ¢ meKcmamu Yy4eOHuKa u OONOJIHUMENbHOU Jumepamypou,

CHPABOYHBIMU  MAOIUYAMU, NPOABIAMb 20MOBHOCMb K Y8ANCEHUIO UHOU MOYKU 3PEeHUs npu

00cyaHcOeHUU pe3yTbmamos GblNOJIHEHHOU pabombl;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eujecmBax U XUMUYECKUX NpOYeccax, KpumudecKku

OMHOCUMbCA K NCEBOOHAYUHOU UHDOpMayuy, HeooOPOCOBeCMHOU peKiame, Kacaroueucs

UCNONb308AHUS PA3TIUYHBIX 8EUeCME.

IlepuoanyecKuil 3aKOH M epHOAUYECKAs cCHcTeMa XUMHYeCKuX dj1eMmeHToB JI. U. Menneneesa.

CTtpoeHue BellecTBa

BbINyCKHUK HAy4UTCS:



e KIaccu(UIUPOBATh XUMUYECKUE SJIEMEHTHI HAa METaJUIbl, HEMETAIUIbl, SJIEMEHTHI, OKCUIBI U
THUAPOKCHUIBI KOTOPBIX amM(pOTEepHbl, U WHEPTHBIE AJIEMEHTHI (Ta3bl) ISl OCO3HAHMSI BaXKHOCTHU
YHOPSAI0YCHHOCTH HAy4YHbIX 3HAHU;

*  packpbIBaTh CMBICHI nepuoandeckoro 3akona J[. 1. Menneneena;

* ONUCBHIBATh M XapaKTePU30BaTh TAONMMUYHYIO (HOpPMY MEPUOTUYECKON CHUCTEMBl XUMHYECKHX
3JIEMEHTOB;

*  XapaKTepU30BaTh COCTaB aTOMHBIX SAEP U PaCHpPE/IEICHUE YNCIIA 3JIEKTPOHOB I10 AIEKTPOHHBIM
CJIOSIM aTOMOB XMUMHMYECKHUX 3JIEMEHTOB MaJIbIX IIEPHOJIOB IEPUOANYECKON CUCTEMBI, a TAKKE KU
Y KaJIbLIMS;

*  pa3nMyYaTh BUJBI XUMUYECKOW CBA3U: HOHHYI0, KOBAJIEHTHYIO IOJISIPHYIO, KOBAJIEHTHYIO
HENOJIIPHYIO U METAJIIMYECKYIO;

*  u300pakaTh DJIEKTPOHHO-HUOHHBIE (DOPMYIIBI BEIIECTB, OOPa30BAHHBIX XMMHUYECKUMHU CBS3SIMU
pa3HOro BUAA;

*  BBIABJIATH 3aBUCUMOCTb CBOWCTB BEILIECTB OT CTPOCHUS MX KPUCTAUIMUECKUX PEUIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

*  XapaKTepU30BaTh XMMHUYECKHUE FTEMEHTHI U UX COCAMHEHUS HA OCHOBE MOJIOKEHUS JJIIEMEHTOB B
MEePUOJNYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* ONHKCHIBAaTh OCHOBHbIE 3Tamnbl OTKpeITHSA [l M. MeHzaeneeBbIM MEPUOJIMYECKOTO 3aKOHA U
MEePUOJNYECKON CHUCTEMBbl XHMHUYECKUX JJIEMEHTOB, JKU3Hb M MHOTOOOpa3HyI Hay4YHYIO
JESITETbHOCTD YUYEHOTO;

*  XapaKTepu3OBaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJUYECKOr0 3aKOHa U
IIEPUOMYECKON CHCTEMBI XUMUYECKUX 351eMeHTOB 1. 1. Menneneena;

* OCO3HaBaThb HAYYHbBIE OTKPBITUSA KaK pPE3yJbTaT AJTUTENbHBIX HAOIIOJCHHM, OMBITOB, HAyYHOMI
IIOJIEMUKH, IPEOIOJICHHS] TPYTHOCTEN U COMHEHUM.

Buinycknux nonyuum 603mMoicHoCcms HAYUUMbCAL:

*  0CO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUL OJIs NPAKMUYECKOU 0esmeNbHOCMU Yello8eKd,

*  OnuUCKIBAMb U3VUEHHbIE 0OBLEKMbl KAK CUCTEMbl, NPUMEHSS JI02UKY CUCIMEMHO20 AHATU3A,

*  NpUMeHAmMb 3HAHUS O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCTEMbL XUMUYECKUX 2TIeMEeHMO8 OJis
00bACHEHUs U NPeOBUOEHUsL CBOUICME KOHKPEMHbIX 8eUjecna;

*  passusamv UHPOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEoM Y2ayOeHus 3HaHULl 00 ucmopuu
CMAHOGIeHUs. XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEePpUOOUYECKO20 3aKOHA KAK 00HO20 U3
BANCHELIUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKU.
MHoroo0pa3ne XMuMH4eCKHX peakuui

BrinmyckHuk Haydures:

*  O0OBACHATH CyTh XMMHUYECKUX MPOIIECCOB M UX MPUHIIUITHAIBHOE OTINYHE OT (PU3UUECKUX;

*  Ha3bIBaTh MPU3HAKHU U YCIOBHS MPOTEKAHHUS XUMUUECKUX PEAKIINA;

*  YCTaHABJIMBATh MPUHAJIEKHOCTh XUMUYECKON pEaKIMK K ONpPEIeIEHHOMY TUITY 110 OJHOMY M3
KJIacCU(HUKAIMOHHBIX MPU3HAKOB: 1) 10 YUCITY M COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIINU
(peakiuu COCAMHEHUS, PA3JIOKCHUsI, 3aMEILIeHNs] U 0OMeHa); 2) 1O BBIICICHUIO WU MOTIIOMICHHIO
TETUIOTHI (PEAKIIUH YK30TEPMHUESCKHE H SHOTCPMHUUYECKHUE); 3) [0 U3MECHEHHIO CTETICHEH OKHCIICHUS
XUMHYECKHX 3JEMEHTOB (PEakiM¥ OKHCIMTEILHO-BOCCTAHOBUTEbHBIE); 4) 0 00paTHMOCTH
npoiiecca (peakiuuu o0paTuMbie U HEOOpAaTUMBIE);

* Ha3bIBaTh (HAKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKUX PEaAKITHil;

* Ha3bIBaTh (hAKTOPBHI, BIUSAIOLINE HA CMEIIEHUE XUMUUYECKOTO PaBHOBECHS;

*  COCTaBJIATH YPaBHEHUS 3JIEKTPOIMTHUECKON JUCCOLMAIMHN KHUCIIOT, IEI04YeH, COJIe; MOJIHbIE U
COKpalI€éHHbIE  HMOHHBIE  YpaBHEHHMS  peakuuid  oOMeHa;  ypaBHEHHUS  OKHCIUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHA;

* IPOTHO3UPOBATH MPOJIYKThl XUMHUYECKMX peakuuid 1o (opMyTaM/Ha3BaHUSIM HCXOJHBIX
BEIIECTB; OMPEIEISITh HCXOIHBIE BEUIECTBA 1O (opMyliaM/Ha3BaHHSIM MPOIYKTOB PEaKIINH;

* COCTaBIATH YpaBHEHHUS peaKIui, COOTBETCTBYIOIIMX MOCIEAOBATEIBHOCTH («IIETIOUKE))
MpEeBpaIICHNI] HEOPraHMUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB;

* BBIBIATH B TMpPOIECCE DOSKCIEpUMEHTa NPU3HAKU, CBUACTEIbCTBYIOIIME O MPOTEKAHUU
XUMUYECKON pPEeaKIUu;

*  IPUTOTOBJIATH PACTBOPHI C ONMPEACIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA;



*  ONpEIENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT M ILEIOYEH IO M3MEHEHHIO OKPACKH
MH/INKAaTOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKINH, TIOATBEPHKAAIOIINE HAJTMUUE B BOJHBIX PACTBOPAX BELIECTB
OT/EJbHBIX KATHOHOB U aHHOHOB.

Buinyckuux nonyuum 603mMoHCHOCMb HAYUUMBCA:

*  CcOCmaenames MOJEKYIAPHbIEe U NOJHbIE UOHHbIE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM
VPABHEHUAM,

*  NpuUBOOUMb NpPUMEPbl PeaKyuti, NOOMEEPAHCOAIOUUX CYUECBOBAHUE B3AUMOCEAZU MeENCOY
OCHOBHBIMU KIIACCAMU HEOP2AHUYECKUX Beuecms;

*  NPOCHO3UPOBAMb PE3VIbMamsl 6030€UCMBU PA3IUYHBIX (AKMOPOE HA USMEHEeHUEe CKOPOCMmU
XUMUYECKOU peakyuu,

*  NPOCHO3UPOBAMb PE3YIbMAambl 6030€UCMBUs PA3IUYHBIX PAKMOPO8 HA CMeujeHue XUMUYECKO20
pasHosecus.

MHuoroo0pa3ue BelecTn

BrinyckHuk Haydures:

* OmpenensiTh INPUHAIIECKHOCTh HEOPraHMYECKUX BEUIECTB K OAHOMY M3 H3YYEHHBIX
KJIaCCOB/TPYIII: METAJUIbl U HEMETAJLJIbl, OKCU/bI, OCHOBaHMs, KUCJIOTHI, COJIH;

*  COCTaBJIATH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

*  OIpeneNsiTh BAJIGHTHOCTb U CTENIEHb OKUCIICHHS SJIEMEHTOB B BELIIECTBAX;

*  COCTaBJATH (OPMYIIBI HEOPTAHUYECKUX COCTUHEHUH 10 BAJCHTHOCTSM U CTENECHSIM OKHCIICHHS
3JIEMEHTOB, a TAKXe 3apsilaM MOHOB, yKa3aHHBIM B TaOJIMIE PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUHN U
COJICH;

*  OOBSACHATH 3aKOHOMEPHOCTU U3MEHEHUs GU3NUYECKUX U XUMUYECKUX CBOICTB MPOCTHIXBEIIECTB
(MeTaJyuI0B U HEMETAJIJIOB) U UX BBICILIMX OKCHJI0B, 00pPa30BaHHbBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
NIEPUOJIOB;

* Ha3bIBaTh OOIIME XUMHYECKHE CBONCTBA, XapaKTEepHbIE [UIsl TPYNI OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(DOTEpPHBIX;

* Ha3plBaTh OOIIME XHMHYECKHE CBOWCTBA, XapakTepHbIE [UI KaXJOTO U3 KJIacCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* [PUBOAUTH MPUMEPHl PEAKLUH, MOATBEPKAAOIMINX XUMHUUYECKHE CBOMCTBA HEOPraHMYECKUX
BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH U COJIeH;

* ONpeleNsThb  BELIECTBO-OKUCIUTENb U  BEIIECTBO-BOCCTAHOBUTENIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLIUAX;

* COCTaBJIATh OKHUCIUTEIIbHO-BOCCTAHOBHUTENbHBIM OanaHc (IS M3YyYEHHBIX peakuui) Io
IIPETIOKEHHBIM CXEMaM peaKLnii;

*  MPOBOJUTH JaOOPATOPHBIE OMBITHI, TOATBEPHKAAIOIINE XUMUYECKIE CBOMICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEILECTB;

* MPOBOJUTH JIAOOPATOPHBIE OMBITHI MO TOJYYEHUI0 M COOMPAHUIO T'a3000pa3HbIX BELIECTB:
BOZOPOJa, KHCIOPOAA, YTJIEKUCIOro ra3a, aMMHaKa, COCTABJIATH YPaBHEHHsS COOTBETCTBYIOLIMX
peaKkuuid.

Buinycknux nonyuum 603mModicHocms HAy4UmMsbCsL:

*  NPOCHO3UPOBAMb XUMUYECKUE CEOUCTBA BEUJeCE HA OCHOBE UX COCMABA U CIMPOEHUS,

*  NPOCHO3UPOBAMb cnocobnocmo geujecmsa npos6IAmMb OKUCTUMENbHbIe unu
80CCMAHOBUMENbHBIE CBOUCMEA C YYEMOM CMeNneHel OKUCIEHUs NeMEHMOo8, 6X00AUUX 6 e20
cocmas;

*  B8bIAGIAMb CYUWECMBOBAHUE 2EHEMUYECKOU 83AUMOCEAZU MENCOY BeujeCmeamu 6 psoy: npocmoe
8ewecmseo — OKCUO — 2UOPOKCUO — COJlb;

*  Xapakmepuzoeamuv 0cooble CE0UCMB8A KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

*  Npu8oOUMb NpUMEPbL VPAGHEHUL peaxyuil, 1edcauux 6 OCHO8e NPOMbBIUIEHHbIX CHOCob08
NOYYeHUss AMMUAKA, CEPHOL KUCTOMbL, YY2YHA U CIAU;

*  onucwvlgams usuteckue u Xumuieckue npoyeccol, AGIAIOUUECS YACMbIO KPY208OPOMA

gewjecms 6 npupooe;

*  0peaHu308b16aMb, NPOBOOUMb YYEHUYECKUE NPOEKMbl NO UCCIE008AHUIO CEOUCE e eCMS,
UMEIoWUX 8aHCHOE NPAKMUYecKoe 3HayeHue.



Conep:xanue yueOHOT0 nmpeamera.
Pa3znen 1. OcHoBHbBIE MOHATHSI XUMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NpeACcTABIEHMH)
[MpenMer xuMuu. MeToIbl MO3HAHUS B XUMUU: HAOIIOICHUE, SKCIIEPUMEHT, H3MEPEHHUE.
Hcrounnku xumMudeckoi nHGOpMAaIMU: XUMHUYECKas JuTeparypa, IHTepHerT.
UucTteie BemectBa U cMecu. OuncTka BemiecTB. [IpocTeie U cnokHbIe BelecTBa. MeTamibl 1
HEMETaJUIbl. XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJ1a. 3HAKH XUMHUUYECKUX JIEMEHTOB. XUMUYECKast
¢dbopmya. BaneHTHOCTh XUMUYECKHX dlieMeHTOB. CocTaBieHue (opMys1 OMHAPHBIX COSTUHEHHH 10
BAJICHTHOCTH aTOMOB XMMUYECKHUX AJIEMEHTOB U ONPEAEIICHUE BAJICHTHOCTH ATOMOB XUMHYECKUX
3JIEMEHTOB 10 (hOpMyJIaM OMHAPHBIX COCTUHEHUIA.
OtHocuTenbHas atToMHast Macca. OTHOCHUTENIbHAsA MOJIEKYJIsIpHas Macca. MaccoBast 1071s
XMMHYECKOI0 3JIEMEHTA B CII0KHOM BelecTBe. KonmmuectBo Bemecrsa. Monb. Moisipast Macca u
MOJISIPHBIN 00BEM.
dusnyueckue sIBICHUS U XUMUYecKue peakuuu. [Ipu3Haku 1 ycaoBusi NPpOTEKAHUS XUMUYECKUX
peakuuil. 3aKOH COXPaHEHHUsI MACChl BELIECTB MTPU XUMUYECKUX PEaKIUsAX. XUMUYECKUE
ypaBHeHus. KoapUIMEHTH! B ypaBHEHUSX XUMUYECKUX PEAKIIMI KaK OTHOIICHUS KOJTHMUYECTB
BEIIECTB, BCTYNAIOUINX U 00pa3yIOIIUXCs B pe3ysbTaTe XUMHUecKoi peakuuu. [Ipocreitmme
pacyeTsl 0 YPaBHEHUSIM XUMUYECKUX PEaKITUil.
OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeIMHEHNI. HOMEeHKIIaTypa HeOpraHn4eCcKux BEECTB.
Kucnopon. Boznyx. 'openue. Okcunbl. Okcuapl METaIoB U HeMeTauioB. Bogopon. Boaa.
Oumnctka Boabl. Adparus Bojbl. B3anMoeiicTBre BOIBI ¢ OKCHUIAMU METAJIJIOB U HEMETAJLJIOB.
Kucnotsl, knaccudukanys v cBOCTBa: B3aUMOJICHCTBUE C METaJNIaMU, OKCHJIAMU METAJLIOB.
OcHoBaHusI, KJIaCCU(UKAIUS U CBOMCTBA: B3aMMOJICHCTBHUE C OKCUIAMH HEMETAIIJIOB, KHCIIOTAMH.
AmdoteprocTb. KucnotHo-ocHoBHBIE nHANKATOpBL. Conu. Cpennue conu. Bzaumonelictue comneit
C METaJlJIaMH, KUCIIOTaMH, IesouamMu. CBsi3b MEX1y OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX
coequHeHmil. [lepBoHayanbHbIE MPEACTABICHUS O €CTECTBEHHBIX CeMENCTBaX (Ipymmax)
XUMHUYECKUX HJIEMEHTOB: IE€JIOUYHbIE METAJUIbI, TaJIOTEHBI.
Paznen 2. [lepuonnyeckuii 3aK0H U NePUOJUYECKAS] CHCTEMA XUMUYECKHUX 3JIEMEHTOB
JA.A.MenneneeBa. CTpoeHue BelllecTBa.
[lepuonnueckuii 3akoH. IcTopust OTKPBITUS IEPUOIUYECKOTO 3aKOHA. 3HAYEHUE NTEPUOIUYECKOTrO
3aKOHA /I Pa3BUTHS HAYKH.
[lepuoanueckas cuctemMa Kak eCTeCTBEHHOHAY4YHasl KilacCU(UKAIUSI XUMHUECKUX 3JIEMEHTOB.
Tabnuunas ¢popMma npeacTaBiIeHns KIaCCU(PUKALUU XUMUYECKUX A1eMEeHTOB. CTpyKTypa TaOIHIIbI
«ITepnognueckas cucrema xumuyeckux 35emMeHToB /1. 1. MenneneeBay. ®U3n4ecKkuii CMBICI
MIOPSIZIKOBOTO (aTOMHOT'0) HOMEPA, HOMEPA Mepruoa ¥ HoMepa TPyNIbl (sl 2JIEMEHTOB A-TPYIIIN).
CrtpoeHue aToMa: PO | IEKTpoHHAs 00omouka. COCTaB aTOMHBIX SiI€p: TPOTOHBI M HEUTPOHBI.
N3otombl. 3apsig aTOMHOTrO si/ipa, MaCCOBOE YMCJIO U OTHOCUTENbHAS aTOMHAsi Macca. DJIEKTPOHHAs
000I104Ka aToMa. DIEKTPOHHBIE CJIOW aTOMOB 3JIEMEHTOB MaJIbIX MEPHUOJ0B. XUMUYECKAs CBS3b.
DNeKTPOOTPHUIIATETLHOCTh aTOMOB. KOBasleHTHast HETOJIsipHas U MOJIsipHast CBsi3b. IOHHAs CBSI3b.
BasieHTHOCTB, CTENEHb OKUCIEHUS, 3aps]] MOHA.
Pa3gen 3. MHorooopa3ne XuMH4YeCKUX peaKknuii.
Krnaccudukanus XuMHUUECKUX PEaKIUii: peakIlui COSUHEHHS, Pa3I0KEeHHs, 3aMelIeHHs], 0OMeHa,
AK30TEPMHUUECKHE, SHIOTEPMHUECKUE, OKUCITUTEILHO-BOCCTAHOBUTEIBHEIE, HEOOpATHUMBIE,
oOpaTuMmeblIe.
CKOpOCTh XUMUYECKUX peakiuii. @akTopbl, BIUSIONME HA CKOPOCTh XUMUUECKUX PEAKIIUMA.
PactBopbl. DnekTpoauTuyecKkas Juccoruanus. DIEKTPOIUTHI U HEANEKTPoauThl. KaTnons! n
aHWOHBI. [luccommarus coyieid, KHCIOT ¥ OCHOBaHUM B BOJIHBIX pacTBOpax. Peakiuu noHHOTO 00-
MEHa B pacTBOpax 3J1EKTPOJIUTOB.
Pa3znen 4. MHoroo0pa3ue BemecTs.

EctecTBeHHbIE ceMelicTBa XMMHUECKHUX DJIEMEHTOB METAJNIOB ¥ HeMeTaumoB. OO0rmas
XapaKTEPUCTHKA HEMETAJUIOB Ha OCHOBE MX TOJIOKEHUS B TIEPUOTUUECKON CHCTEME.
3aKOHOMEPHOCTH U3MEHEHHS (PU3NIECKUX U XUMUYECKUX CBONCTB HEMETAJIIOB — MPOCTHIX Be-
IIECTB, UX BOJIOPOTHBIX COSTMHEHHUH, BBICIIUX OKCUIIOB M KUCJIOPOACOAEPIKAIINX KUCIOT Ha
MIPUMEPE JIEMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.

OO61mas XxapakTepuCcTUKa METAJJIOB HA OCHOBE MX IMOJIOKEHUS B IEPUOAMUYECKOI cucTeMe.



3aKOHOMEPHOCTH M3MEHEHUS (PU3NUECKUX U XUMHUUECKUX CBOMCTB METAJIJIOB — IMPOCTHIX BEUIECTB,
UX OKCHJIOB M THIPOKCHUIOB Ha IIPUMEPE 3JIEMEHTOB BTOPOT'0 U TPETHETO MEPUOI0B. AMPOTEpHbIE
coeauHeHus amoMuHu. OO0I11as XapakTepUCTHKA XKeJle3a, €ro OKCUIO0B U THAPOKCHIIOB.
Pa3nen 5. dxcnepuMenTaabHas xumus (Ha nzyuenue 3Toro pasjiena He BBIACIICTCS KOHKPETHOE
BpeMs, TIOCKOJIbKY XUMHUUECKUH 3KCIIEPUMEHT SBISICTCS 0053aTEIbHON COCTAaBHON YaCThIO KaXK0TO
13 pa3JiesioB IPUMEPHOH nporpammsl, Pa3ienenne 1abopaTopHOro 3KCepuMeHTa Ha IPAKTUYECKHUE
3aHATHUS U J1a00OPATOPHBIE OIBITHI U YTOUHEHHE UX COJICPKAHUS IPOBOJISATCS aBTOpaMH pabounx
IIPOrpaMM IO XUMUH 711 OCHOBHOM LIKOJIBL. BapraHT KOHKpeTH3aluu XMMUYECKOTO SKCIIEPUMEHTA
U pacrpeiesieHus ero 1o y4eOHbIM TeMaM MPUBEIEH B IPUMEPHOM TEMAaTHUYECKOM IUTAHUPOBAHUH. )
JdeMoHcTpalMOHHBIH 3KcniepuMenT. 1. [IpuMepsr pusnueckux sienuid. 2. [Ipumepbr
XUMHUYECKHUX PEAKIMN C IPKO BBIPAKEHHBIMU M3Y4aeMbIMU NpU3HaKaMHu. 3. Peakiuu coeiMHeHus,
pas3ioKeHus, 3aMelleHns, oOMeHa. 4. Peakuiuu, WUTIOCTpUpPYIOIIKE CBOMCTBA U B3aUMOCBA3H
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX COEAUHEHUN. 5. ONBIThI, HIUIIOCTPUPYIOLINE 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB IEIOYHBIX METAJUIOB U FaJIOr€HOB. 6. ONBITHI, HIUIIOCTPUPYIOLIUE
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB THIPOKCHUIOB U KHCIOPOACOAEPKAILUX KUCIOT 3JIEMEHTOB
oJHoro nepuoja. /. [lpumepsl OKUCINTEIbHO-BOCCTAHOBUTEINIBHBIX peakiiii.8.PakTopsl,
BIIUSIOLIUE HA CKOPOCTh XUMHUYECKUX peakuuii.9.Ilpumepsl s3H10- U 3K30TepMudecKkux peakuui. 10.
CpaBHeHHE 3JEKTPOIIPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB U HEUIEKTPoIUTOB. 11. Peakuun
MOHHOr0 0OMeHa. 12. OnbIThl, WILTIOCTPUPYIOIIKE (PU3HUECKUE U XUMUYECKHE CBONCTBA
M3y4aeMbIX BEILIECTB.
JlaGopaTopHblii 3kciepuMenT. 1. [Ipumepsl dusndeckux sBiaeHui. 2. [TpumMepbl XUMUYECKUX
peakuuii. 3. Paznenenue cmeceid. 4. [IpusHaky U ycioBUs TEUEHUS] XUMUYECKUX peakiuid. 5. Tunsl
XMUMHYECKHX peakiuil. 6. CBoicTBa U B3aMMOCBSI3U OCHOBHBIX KJIaCCOB HEOPTaHMUECKUX
coenuHeHHH. 7. DaKTOpbI, BIHUSAIONINE HA CKOPOCTh XUMUUYECKHUX peakiuid. 8. CBONCTBA COJIEH,
KHUCJIOT YU OCHOBAHUH KakK 3J1eKTPOJIUTOB. 9. ONbIThI, MJUTIOCTPUPYIOLINE (PU3NYECKHE U XUMUYECKHE
cBoiicTBa n3y4yaeMbIx BewecTB. 10. OnbITHI IO MMOJIYYEHUIO U3YUYEHHBIX BEILIECTB.
Pac4yernbie 3ana4un. 1.BeiuncieHrne OTHOCUTENIBHON MOJIEKYJIIPHOM M MOJISIPHOM MaccChl BELLECTBA
0 €ro XuMH4IecKoi hopmyre. 2. Pacuer MaccoBO# 10JIM XUMHUECKOTO HJIEMEHTA B COSAMHEHUH. 3.
Pacyer MaccoBOM OJIM pacCTBOPEHHOTI'O BEILECTBA B pacTBOpE. 4. BoruncieHus 1o XMMUYECKUM
YPaBHEHUSIM MACChl UJIM KOJMYECTBA BELIECTBA OHOTO U3 YYACTBYIOLIUX MM MOIYYarOIIUXCS B
peakuuu COEJUHEHHH 110 U3BECTHOM Macce WM KOJUYECTBY BEIECTBA APYTOrO COCIUHEHUS.
IIpumepHblie 00beKTHI IKCKYpPCHil. My3en MUHEpaIoruyeckue, KpaeBeaueckue,
XY/Jl0’)KECTBEHHBIE, MEMOPHAJIBHBIE MY3€H BBIIAIOIINXCS YUEHBIX-XUMUKOB. XUMUYECKHE
naboparopun 00pa30BaTENbHBIX YUPEKICHUIN CPETHEr0 U BBICHIETO MPO(EeCcCHOHATIBHOTO
oOpa3oBaHus (yueOHbIEe M Hay4HbIE), HAyYHO-UCCIIEA0BAaTENbCKUX opranu3anuil. Bonoouncrasle
COOpPYKEHMsI. DKCKYPCHUU B IPUPO.LY.
IIpuMepHble HanpaBJieHUs MPOEKTHOM AesATeIbHOCTH 00yuaromuxcs. 1. Pabora ¢
MCTOYHUKAMU XUMHUYECKON HHPOPMAIIK — UCTOPUYECKUE 0030pbl CTAHOBJICHUS U Pa3BUTHUS
W3Y4YECHHBIX [TOHATHM, TEOPUH, 3aKOHOB; JKU3Hb U JAEATEIbHOCTD BBIIAIOIINXCS YUEHBIX-XUMHUKOB.
2.AHanuTH4eckre 0030pbl HH(OPMALIUY MO PEIICHUIO ONPEEIIEHHBIX HAyYHBIX, TEXHOJOTHYECKHX,
IpaKkTU4YecKux npoodseM. 3. OBnasieHue OCHOBaMH XUMHUYECKOTo aHanu3a. 4. OBiaieHue OCHOBaMH
HEOpPraHMYECKOIro CUHTE3a.
Conep:xanue yueOHOro npeamera

(3 yaca B Henemo, Bcero - 102 yaca)
Beenenne. Ilpenver xumuu. Meronbl MO3HAHMS B XHUMHUHU: HaONIOJEHHE, OSKCIIEPHUMEHT,
MojenupoBaHue. MIcToUHUKN XuMu4eckoi nH(popMaluu, ee MojiyueHrue, aHallu3 U IMpe/ICTaBIeHNe
ero pezynbraToB. [IoHATHE O XMMHYECKOM 3JIeMeHTe U (popMax ero CyIiecTBOBAHHUS: CBOOOIHBIX
aToMax, MPOCTHIX U CIOXKHBIX BemecTBax. [IpeBpamienus Bemects. OTan4ne XUMUYECKUX peaklui
oT ¢u3uueckux siBIeHUH. Ponb XuMum B kM3HM 4yenoBeka. Xemodumus u xemododus. Kparkue
CBEJCHMSI M3 HCTOPUM BO3HUKHOBEHHUS U Pa3BUTHS XUMHUU. POJIb OTEUECTBEHHBIX YYEHBIX B
CTaHOBJICHUM XUMHUYECKOW Hayku — pabotsl M. B. JlomonocoBa, A.M. Bbyrtnepoma, /1. W.
MenpaeneeBa. XUMUYecKass CHUMBOJMKA. 3HAKM XMMHUYECKHX DJIEMEHTOB U IPOMUCXOKICHHE HUX
Ha3zBaHuil. Xumuueckue Qopmynbl. Wuaekcsl u kodpounmentsl. OTHOCUTENbHBIE aTOMHAas H
MoJIeKyJIsipHas Macchl. [IpoBeneHue pacueToB MacCOBOM J10JIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE



Ha ocHOBe ero ¢opmyisl. [lepuoaudeckas cucrema xumuyeckux snemeHToB /1. 1. Menzeneesa, ee
CTPYKTypa: Majble W OOJbIIME NMEpPHOAbI, TPyNIbl U moArpynnsl. Ilepmoguueckas cucrema Kak
CIPAaBOYHOE MOCOOHE IS MOJTYUYCHUS CBEICHUIN O XUMHUECKUX JIEMEHTAX.

Jemoncmpayuu. 1. Monemn (mrapoctepkueBsie u Ctroapra—bpurneda) pa3mudHbBIX MPOCTHIX U
CJIO’KHBIX BEILIECTB.

2. Komtekius CTeKISHHON XUMUYECKOU Tocyabl. 3. Koyekmus MatepraaoB U U3 U3 HUX Ha
OCHOBE aJltoMHHUSL. 4. B3aumoelicTBue MpaMopa ¢ KUCIOTON U TOMYTHEHHE U3BECTKOBOU BOBI.
Jlabopamopnvie onvimsi. 1. CpaBHEHHE CBOMCTB TBEP/bIX KPUCTAIUINYECKUX BEILIECTB U PACTBOPOB.
2. CpaBHEHHE CKOpPOCTH HCIIApPEHHUs BOJBI, OJIEKOJIOHA W ATHIIOBOTO CIHUPTa € (MIBTPOBAIBHOM
Oymaru.

Tema 1. ATOMBI XMMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CylIECTBOBAaHHMS XMMHYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aToMoB. J[oKa3zaTenbCTBa CI0KHOCTH cTpoeHus aToMoB. OnbiTel Pezepdopna. [Inanerapuas Moaens
CTPOCHHS aToMa.

CocTtaB aTOMHBIX fJ€p: NPOTOHBI, HEUTpPOHBI. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsl Maccay.

N3meHeHue yncia NpOTOHOB B siIpe aToMa — 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB.
V3veHeHnne uucia HEHTPOHOB B siApe atoMa — oOpazoBaHue u30TONOB. CoOBpeMEeHHOE
OIIpEEIICHUE MOHATUS «XUMUYECKHI 271EMEHT». MI30TOIBI KaKk pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHYECKOI'0 JIEMEHTA.

OnexTpoHbl. CTpoeHUe 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX 3JIEMEHTOB MaJIbIX IIEPUOJOB.
[ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YpPOBHE.

Ilepuoguueckas cucreMa xumudeckux 3iuemMeHToB /1. 1. MenneneeBa u cTpoeHre aTOMOB —
(bu3n4YeCcKnuil CMBICI TIOPSIIKOBOTO HOMEPA AJIEMEHTa, HOMepa IPYyIIIbl, HOMepa Mepruoia.
M3MmeHeHne 4uciia 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHMUYECKOI'O DJIEMEHTa
— 00pa3oBaHUE€ IOJIOKUTEIbHBIX U OTpPHULATEIbHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH
METAJJIOB M HEMETauIoB. IIpuunHbEl M3MEHEHHs METaNIMYECKUX M HEMETAJUNIMYECKUX CBOMCTB B
nepuonax u rpymmnax. Obpa3zoBanue OnMHAPHBIX coenuHeHui. [ToHsiTHe 00 MOHHON CBs3U. CXembl
00pa30BaHUs MOHHOH CBS3H.

B3anmMopeiicTBie aTOMOB 3J€MEHTOB-HEMETANIOB MEXIY Cc000ii — oOpa3oBaHHE JBYXaTOMHBIX
MOJIEKYJl HIpOCTBIX BewecTB. KoBaneHTHass HemosisipHash XUMHUYECKas CBsA3b. OJJEKTPOHHBIE U
CTPYKTypHble (opmynbl. B3aumozeiicTBie aToMOB HEMETANIOB MEXIy coOoil — oOpa3oBaHUe
OMHApHBIX COEJMHEHHH HEeMEeTalJIOB. DJEKTPOOTpHULATeIbHOCTh. KoBalleHTHas MOJsipHasl CBA3b.
[loHsiTHE O BaJIGHTHOCTU KaK CBOMCTBE aTOMOB OOpa30BHIBaTh KOBAJIEHTHBIE XMMHUYECKHUE CBS3H.
CocraieHue (GopMmysn OMHApPHBIX COEAMHEHUI MO BaJleHTHOCTH. HaXo)kJIeHHe BaJIEHTHOCTH IO
dhopmysie OMHAPHOTO COEAMHEHUSI.

B3aumMopneiicTBie aTOMOB METaJIOB MEXJy co00i — 00pa3zoBaHHE METALIMYECKUX KPHCTAIJIOB.
[ToHsiTHE O METATUIMYECKON CBSI3H.

Lemoncmpayuu. Monen aToMOB XMMHUYECKUX 3J1€MEHTOB. llepnonnueckas cuctemMa XUMHUYECKUX
anemenToB /. 1. Menneneesa (pa3nuyHbie GOpPMBI).

Jlabopamopnvie onvimul. 3. MonenpoBaHue MpUHIUNA ASHCTBUS CKaHUPYIOIIEr0o MUKpPOCKoOMNa. 4.
W3rotoBnenne Mojmenel Mojekysn OWHapHbIX coeauHeHuil. 5. W3rortoenenue monenw,
UJUTFOCTPUPYIOLEH CBOKCTBA METAIIIMYECKOM CBA3H.

Tema 2. [IpocThie BemecTBa

ITonoxeHne MeTaIOB M HEMETAJUIOB B Ilepnoanueckoil cucteMe XUMUYECKUX AIEMEHTOB

. . MenneneeBa. Baxuelmme nmpocTeie BEMeCTBA — METaUIBI (KEIe30, ATFOMUHHUM, KaJIbIUH,
MarHui, HaTpuil, kanuii). O6mue pusnyeckre cBOCTBa METAIIIOB. BaskHeliue npocTrieBerecTBa-
HeMeTaJuThl, 00pa3oBaHHBICE aTOMaMU KHCJIOPOJa, BOJOpPOAA, a30Ta, cephl, ¢ocdopa, yriaeposa.
Mouekynbl IPOCTBIX BEIIECTB-HEMETAIUIOB — BOAOPOJA, KUCIOPOAA,

a3oTa, rajoreHoB. OTHOcuTeNnbHas MoJekyiuspHas Macca. CrnocoOHOCTh aTOMOB XHMHYECKHUX
9JIEMEHTOB K OOpa30BaHMIO HECKOJIBKUX TMPOCTBIX BEIIECTB — aJUIOTPONHUS. AJIIOTPOIHbIE
MoauuUKaIuu Kuciaopoaa, pocdopa, ooBa. Metarmndeckie 1 HEeMETATUYECKHE CBOMCTBAMIPOCTHIX
BeniecTB. OTHOCUTENBHOCTD 3TOTO ITOHATHS.

Uucno Asoragpo. KommdectBo BemectBa. Monb. Momsipaas macca. Momsipablid  00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eTUHHIBI U3MEPEHUs] KOJIMYECTBA BEIECTBA — MUJUIUMOJb U



KHUJIOMOJTb, MIUIJTUMOJISIPHAS. U KWJIOMOJISIpHAsI MacChl BEIIECTBA, MUJUIMMOJISIPHBIN U KUJIOMOJISIPHBIH
00BEeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ MCHOIB30BAHMEM MOHITUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAacca», «MOJSPHBINA
00BbEM I'a30B», UUCIO ABOTAIpPO».

Hemoncmpayuu. Ilonydyenne o3ona. O6pasibl 6700 U ceporo 0JioBa, 6enoro u kpacHoro ¢ocdopa.
Hekotopble MeTaymibl M HEMETaUIbl € KOJMYECTBOM BemectBa 1 Moab. MomsipHblii 00beM
ra3000pa3HbIX BEIIECTB.

Jlabopamopuwsie onvimoi. 6. O3HAKOMIICHHE C KOJUICKIIMEH MeTaylIoB. 7. O3HaAKOMIJICHUE C
KOJUIEKIIMEH HEMETAILIOB.

Tema 3. CoeanHeHNI XUMHYECKHUX 2JIEMEHTOB

Crenenp okuciaeHus. CpaBHEHHE CTEIEHM OKHUCIEHHS M BajeHTHOCTU. OmnpeleneHue CTENeHU
OKHCJICHHS 3JIEMEHTOB B OMHapHbIX coefuHeHusx. CocraBieHue (popMys OMHAPHBIX COEIMHEHUH,
00U crocod UX Ha3BaHUH.

buHapHble cOeJMHEHNSI METANIOB U HEMETAJJIOB: OKCUBI, XJIOpUAbI, cylbhuasl U mnp. CocraBieHue
ux (opmyin. buHapHbIe COeAMHEHUS HEMETAJUIOB: OKCHJIBI, JETy4YHue BOJOPOJHBIC COCAMHEHUS, UX
COCTaB W Ha3BaHuA. [IpencTaBuTENM OKCHJIOB: BOJA, YIJIEKUCIBIA ra3, HerameHas H3BeCTb.
[IpencraBuTenu JeTy4uX BOAOPOJHBIX COEAMHEHUIN: XJIOPOBOIOPO U AMMUAK.

OcHoBaHMs1, UX COCTaB U Ha3BaHMs. PacTBopuMocTh OCHOBaHMH B Boje. IIpencraBurenu menodei:
TMJIPOKCUBI HATpUs, Kalus U Kaiablus. [loHaTHe 00 MHAUKATOpax U KaYeCTBEHHBIX PEAKIIMIX.
Kucnorsl, ux cocraB u Ha3Banus. Knaccubukamus kucnor. IlpencraBurenn KucioT: cepHas,
cousiHasi, a30THas. [ToHsaTHE 0 miKane kucnotHoCTH (mkana pH). M3MeHeHne OKpacKu HHAMKATOPOB.
Conu Kak MpoU3BOJIHbIE KUCIOT M OCHOBAHUM, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH coJieil B BOJE.
IIpencraBuTenu cone: XJopua HaTpusl, KapOoHaT U pocdart KaabLus.

AMop(HBIE U KPUCTAIIIMUECKUE BEIIECTBA.

MexMoneKyIsipHble B3aUMOJEHCTBUSA. THUITBI KPUCTAJUIMYECKHX PELIETOK. 3aBUCUMOCTh CBOWCTB
BELIECTB OT TUIIOB KPUCTAJIMYECKUX PELIETOK.

Yucrtsle BenecTBa U cMecH. [Ipumepsl JKUAKUX, TBEPABIX U Ira3000pa3HbIX cMeceid. CBONCTBA UUCTBIX
BemecTB U cMmeceil. Mx coctaB. MaccoBag u oObeMHas IOJM KOMIIOHEHTAa cMecH. Pacdersi,
CBSI3aHHBIE C UCTIOJIb30BAHUEM MOHATHUS «JIOIIS.

Jemoncmpayuu. OOpa3lbl OKCUAOB, KUCJIOT, OCHOBaHUM M cojiedl. Mojenu KpUCTaTIM4EeCKUX
peLIEeTOK XJOpuaa Harpusi, anmasa, okcuaa yriaepoaa (V). KucnoTHo-IienoyHble WHIUKATOPBI,
M3MEHEHHE X OKPACKH B PA3IMYHBIX cpesiaX. Y HUBepCATbHBIA HHANKATOP U U3MEHEHHE €TO OKPACKH
B pa3nuuHbIX cpeaax. lkama pH.

Jlabopamopnuwsie onvimsi. §. O3HAKOMIIEHHE C KOJUIEKIIMEH OKCHAOB. 9. O3HaKOMIIEHHE CO
CBOWCTBaMM aMMHaKa.

10. KauecTBeHHas peakuus Ha yriekucislii ras. 11. Onpenenenne pH pacTBOpOB KMCIOTHI, IET0YH
u BoJbl. 12. Onpenenenue pH mMMOHHOTO U sI0JI04HOTO COKOB Ha cpese M1oa0B. 13. O3HakoMieHne
¢ KoJutekuuei coseil. 14. O3nakomMiIeHHE ¢ KOJIJIEKIIMEN BEIECTB C Pa3HbIM THUIIOM KPUCTANTIMYECKON
pemetku. M3rotoBnenune mopeneil KpucTamanueckux pemierok. 15. O3nakomiieHHe ¢ o0pasinom
TOPHOW MOPOJIBI.

Tema 4. U3MeHeHus npoucXoAsiUe ¢ BelleCTBAMHU

[ToHsATHE SABNEHMIA, CBI3aHHBIX C N3MEHEHHSIMH, TIPOUCXOISIIUMHE C BEIIECTBOM.

SIBrieHus, CBA3aHHBIE C M3MEHEHHEM KPUCTAJIIMYECKOI'0 CTPOEHUS BELIECTBA MPU MOCTOSHHOM €ro
coctaBe, — (huzmueckue sBieHus. Pu3nveckne sBICHUS B XUMHU: TUCTHIUISAINS, KPUCTAJUTA3ALHS,
BbITAPHBAHKE M BO3TOHKA BEILECTB, (PMIBTPOBAHUE U LIEHTPU(PYTUPOBAHUE.

SIBneHusi, cBsI3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, — XHUMHUYECKHe peakiuu. [IpuzHaku u
YCIIOBUS NMPOTEKAaHUS XMMUYECKHX peakiuidl. BolieneHrne TeIoTsl U CBeTa — peakUu T'OpeHusl.
[TonsiTe 006 K30 - U SHAOTEPMUUYECKUX PEAKITUSIX.

3aKOH COXpaHEHHMs MacChl BelIeCTB. XHUMHUYECKHE YypaBHEHHMA. 3HAYCHHE WHICKCOB U
koa¢pdunmenToB. CocTaBieHHE YpaBHEHUNH XUMUYECKUX PEaKLIUM.

PacueTsl M0 XMMUYECKUM ypaBHEHMAM. PerieHue 3ajay Ha HaxXOXKACHUE KOJIMYECTBA, MAcChl MU
o0beMa MPOAYKTa peakluu MO KOJIUYECTBY, Macce WM 00beMy MCXOIHOIO BellecTBa. Pacuersl ¢
UCIOJIb30BAHUEM TOHSTHUS «JI0JIsH», KOTJ]a UCXOJAHOE BELIECTBO JIAHO B BUJE PacTBOpa C 3aJlaHHON
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA UIIN COIEPKUT ONPEAEICHHYIO OO MPUMECEH.



Peakuun paznoxenus. llpencraBieHne o CKOpOCTH XUMHYECKMX peakuuil. Katanusatopsl.
®epmenThl. Peakunu coenunenus. Karanuruueckue n HEKaTaNUTUYECKUE PEAKIMH, 0OpaTUMBbIe U
HeoOpaTtumble peakiuu. Peakiuu 3aMenieHus. Psg akTHBHOCTH METaJlIOB, €r0 MCIOIb30BAHUE IS
MIPOTHO3UPOBAHNS BO3MOKHOCTU MPOTEKAHUS PEAKLMI MEXIy METalIaMU U KHACIOTAMH, PEaKIUi
BBITECHCHUS OJJHUX METAJUIOB M3 PACTBOPOB UX COJIEH OpYruMH MeTaimamu. Peakuuu oOMeHa.
Peaknun HelTpanm3anuu. YCIOBHS MPOTEKAaHHs peakiuii oOMEHa B pacTBOpax 10 KOHIA. THITbI
XUMHUYECKUX PEaKIUi Ha IpUMEpe CBOMCTB BOIBI. Peakuus pasnoKeHus — 3IIEKTPOJIU3 BOIBL.
Peakuun coenvHeHHs — B3aMMOJEHCTBHE BOJbI C OKCHUAAMH METAJJIOB M HEMETAJIOB. Y CIIOBUE
B3aUMOJICVCTBHSI OKCHJIOB METAJUIOB U HEMETAIOB C BOJOM. [loHATHEe «ruppoxkcuabdy. Peakunu
3aMelIeHUs - B3aUMOJICHCTBHE BOBI C MeTaliaMu. Peakiiuu oOMeHa - THIPOIN3 BEUIECTB.
Jemoncmpayuu. Tlpumepsl pU3NYECKUX SBICHUNA: a) TUIaBiieHue mapaduHa; 0) BO3TOHKA HOJa WU
OCH30MHON KHCIIOTBI, B) pacTBOPEHUE OKPAIICHHBIX COJICH; T) nuddy3ust TymHUCTHIX BEHIECTB C
ropsIIel TaMIOYKH HakamuBaHus. [I[puMepsl XUMHUYECKHX SIBIICHUH: a) TOpeHune Maruus, hocdopa;
0) B3aMMOJICHCTBUE COJISTHOW KHCIOTHI C MPaMOPOM HWJIM MEJIOM; B) MOJy4€HHE THMAPOKCHIA MeIu
(IT); r) pacTBOpeHME MOIYYEHHOTO THIPOKCHIA B KUCIIOTaX; 1) B3auMoaencTBue okcuaa meau (1) c
CEpHOI KUCIIOTOM IPU HArPEBaHUH; €) pa3NIo’KEHUE TepMaHraHaTa Kajusl; %) pa3ioKeHue MepoKcuIa
BOJIOpOJIa C TIOMOINBIO JMOKCHAA MapraHia M KaTajaszbl KapTrodens WId MOPKOBH; 3)
B3aNMO/ICIiCTBIE pa30aBICHHBIX KHCIOT C METAJIJIAMH.

Jlabopamopuvie onvimur 16. IlpokanuBaHue MeIu B TUIAMEHU CHUPTOBKH. 17. 3amMerneHne Meau B
pactBope xiopuaa meau (1) sxenesom.

Tema 5. [IpakTukyml. IIpocreiimmne onepanuu ¢ BenecTBOM

1. [IpaBuna TexHUKU OE30MACHOCTH NpHU padoTe B XMMHUECKOM KabuHerte. [Ipuemsl oOpaieHus ¢
nabopaTopHbIM 000pyAOBaHUEM U HarpeBaTelIbHBIMU ITprOopamu. 2. HabmoieHus 3a M”3BMEeHEHUsIMH,
IIPOUCXOSIIMMHU C TOPSILLEN CBEYOH, U UX OMMCAHUE (JOMALIHUI SKCIEPUMEHT). 3. AHaIN3 OYBBI
Y BOJIbI (MOMaITHU sKcriepuMenT). 4. [Ipu3naku xumuueckux peakiuii. 5. [Ipurorosienue pactBopa
caxapa M pacyer ero MacCOBOM JJOJIA B paCTBOPE.

Tema 6. PactBopenue. PactBopsl. CBOKCTBA pacTBOPOB AJIEKTPOJIUTOB

PactBopenue kak ¢usuko-xumudeckuil mporecc. [loHsiTHe O ruaparax M KpPUCTAUIOTHApATAaX.
PactBopuMocTs. KpuBble pacTBOPUMOCTM KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT TeMIiepaTypbl. HachlllieHHbIe, HEHACHIIIEHHBIC U MEPECHIIICHHBIC PACTBOPHI. 3HAUYCHHE
PacTBOPOB JIJIsl IPUPOJBI U CEIBCKOIO XO351CTBa.

[TonsiTie 00 2JIEKTPOIUTHYECKON IUCCOLMAIMHU. IJIEKTPOJUTHI U HEIICKTPOJIUTHI. MexaHu3m
JUCCOIMAIMN 3JIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoMm CBsi3u. CTENeHb 3IEKTPOIUTUUYECKON
nuccoruanuu. CUIIbHBIE U CITa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU DIEKTPOJIMTHUECKON Auccounanuu. VoHHbIe ypaBHEHUsl peakiuil.
Peakuuu oOMeHa, uaymue 10 KOHIA.

Knaccudukaiys HOHOB U UX CBOWCTBA.

Kucnorel, ux xnaccudukamus. Jluccoumamusi KHCIOT W WX CBOWCTBA B CBETE€ TEOPUHU
AJEKTPOJIUTUYECKOM  AuccolManuu. MoneKyasipHble W HOHHBIE YpPaBHEHMS  pEaKIU.
B3aumoneiicTBue KHCIOT € MeTaulaMH. OJEKTPOXUMHYECKUH DS HANpPSDKEHWH METaJlIoB.
B3aumopeiicTBue KUCIOT € OKCHIAMU METaUIoB. B3aumonelcTBHE KUCIOT C OCHOBAaHUSIMH —
peakuus HeWTpanuzauuu. B3auMopeicTBue Kuciaor ¢ comsiMu.  Mcmonb3oBaHWE  TaOIMIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux kiaccupukauusa. [luccoumanuss OCHOBAaHMW M HMX CBOMCTBA B CBETE€ TEOpUU
AJEKTPOJIUTUYECKON naucconuanuu. B3aumoneiicTBue ocHOBaHUU C consiMu. Vcnonb3oBaHue
TaOJIUIBI PACTBOPUMOCTH IS XapaKTEPUCTUKA XUMHUUECKUX CBOMCTB OCHOBaHUH. B3aumoeiicTeue
1Ies04Yel ¢ OKCUAaMu HEMETAIIOB.

Comu, ux pguccouuansi W CBOWCTBA B CBETE€ TEOPUU DIIEKTPOJIUTHYECKOW JAUCCOIMALIMH.
B3aumoneiicTBue cosieil ¢ Meramnamu, 0COOGHHOCTH STUX peakiuil. B3zaumonelicTBue coneit ¢
comssmu. Vcnonb3oBaHue TaOMMITBI PACTBOPUMOCTH ISl XapaKTEPUCTHKHA XWMHUUYECKHX CBOMCTB
COJIEH.

O0600menune cefeHuit 00 OKCHIAX, UX KIacCU(UKAIIUU U CBOMCTBAX.

['eneTnueckue psipl MeTalIa U HEMeTasuia. ['eHeTnueckas CBsi3b MKy KilacCcaMu HEOPTaHMYECKUX
BEILIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.



Omnpenenenue cTeneHeil OKUCIeHus Ui 3JIEMEHTOB, 00pa3yoIIKX BEIIECTBA Pa3HbIX KIIACCOB.
Peakunn moHHOro oOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENTh U
BOCCTAHOBUTEJb, OKUCJIEHHE M BoccTaHoBJieHHE. COCTaBlieHHE ypaBHEHUU OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN METOJOM AJIEKTPOHHOIO OasiaHca.
CBolicTBa IPOCTBIX BEIIECTB — METAVIOB M HEMETAIOB, KUCJIOT M COJEH B CBETE
OKHUCJIUTEIbHO- BOCCTAHOBUTEIIbHBIX PEaKIHil.
Jlemoncmpayuu. VictibiTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTD
3EKTPOIPOBOAHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTpALUU. [[BHKeHe OKpallIEeHHBIX HOHOB B
NEKTPUYECKOM I10J1€. B3auMOAEHCTBIE IIMHKA C CEpOM, COSTHOM KUCIIOTOM, XJIOPUAOM MEAU
(I1). Topenne maruus. BzauMoaelicTBHE XJIOPHON M CEPOBOIOPOIHOM BOIBL.
Jlabopamopuvie onvimul 18. B3aumoeicTBre pacTBOPOB XJIOPHIa HATPUSL K HUTpaTa cepedpa.
19. IlonyueHnue HEpacTBOPUMOIrO THUIPOKCHIA U B3auMojelcTBue ero ¢ kucinoramu. 20.
B3aumopeiictBrue KUcIoT ¢ ocHOBaHUsIMU. 2 1. B3aumoaeiicTBue KUCIOT C OKCUIaMU METAJIJIOB.
22. BzaumopeiictBue KUCIOT ¢ MertauiamMu. 23. BzamMopeiicTBue KHUCIOT C coisaMu. 24.
B3aumoneiictBue 1menoyeit ¢ kucmoramu. 25. BzammopelicTBue Imienoued ¢ OKCHAaMU
HEMETAIIJIOB.
26. B3aumogeiictBue menoyeit ¢ consimu. 27. [lonyyenue u cBoiicTBa
HEPAaCTBOPUMBIX OCHOBaHUU. 28. B3anmMoeiicTBe OCHOBHBIX OKCHUIIOB C KUCIOTamMH. 29.
BsauMoelicTBue OCHOBHBIX OKCUAOB ¢ Bomoil. 30. B3anmoeiicTBHE KUCIOTHBIX OKCHUIOB C
nienouamu. 31. B3aumonelicTBrue KUCIOTHBIX OKCUAOB ¢ BoJ0M. 32. B3aumoneiicTBue cosneii ¢
kucnoramu. 33. B3ammogeiictBue coneii ¢ menodamu. 34. B3aumoneiicTBue coneit ¢
consimMu. 35.B3anmoeiicTBie pacTBOPOB COJICH ¢ METAJIIaMH.
Tema 7. lIpakTuky™m 2. CBoOlicTBAa paCTBOPOB YJIEKTPOJIMTOB
1. HonHble peakiuu. 2. YCIOBUS TEUEHUS XUMHYECKHX PEAKIMH MeEXIy pacTBOpaMu
ANEKTPOJIUTOBI0 KOHIA. 3. CBOMCTBA KHCIIOT, OCHOBaHUH, OKCUIIOB U cojeil. 4. Pemenue
9KCIIEPUMEHTANBHBIX 33]1a4.

[Ipu nByX4yacoBOM IJTAaHUPOBAHUHU ITPOBOJIUTCS TOJIBKO MpaKkTHUeckas padota 4.
IMoBTOpeHUe H3y4eHHOTO -3 4. ( BO3MOYKHOE HCIIOJIb30BAHUE: TPOCKTHAS JEATEILHOCTD)

TemaTn4yeckoe nIaHNpPOBaHue y4eOHOro npeamMera « XuMHsD»

Kon-Bo [KontpouabHbie [IpakTnueckune

Ne  [Paznesbl TemMbl 4acoB PaboThI padoThI

1  [BeeneHue 6

2 ATOMBI XUMHUYECKUX DIIEMEHTOB 14 1

3 [IpocTblie BeniecTBa 9 1

4 CoeqnHeHNsT XUMHUUECKHUX DIIEMEHTOB 16 1

5 15 1
3MeHeHus, TPOUCXOASIIUE C BEIIECTBAMH

6 [Mpaktuxym Ne 1 «IIpocTeiime onepanuu ¢ 5 5
BEIIECTBOM)

7 [PactBopenue. PactBopsl. CBolicTBa 26 1
pPacTBOPOB AJIEKTPOIUTOB

8  |[Ipaktukym Ne 2 «CBoiicTBa pacTBOpOB 4 4
DIIEKTPOIIUTOBY

9  [VuebOHble HKCKypCUHI 4

10 |IloBTOpEeHME N3yUEHHOTO 3 1

UTOTO 102 6 9







