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Pabouast mporpamma 1o yueOHOMY Tipenmery «XumMus» It 8 - 9 K1accoB 001eo0pa3oBaTeIbHBIX
VUpEKICHUI COCTaBjieHa B COOTBETCTBUM ¢ TpeboBanueM denepaqbHOrO0 TrocyAapCTBEHHOTO
00pa30BaTeNIBFHOIO CTaHIapTa CPETHEro OOpa30BaHMS, HA OCHOBE aBTOPCKOM MPOTpaMMbl XHUMUSL.
7—9 xmaccel: pabouas mporpamma k smHuM YMK O. C. T'aGpuensHa: yd4eOHO-METOAUYECKOE
nocobwue. O. C. ['abpuensH.

CornmacHo yueOnomy 1wiany MBOY  «Asepunckas COIl» ocHOBHOM 00pa30BaTeIbHOM
MPOrpaMMBbI CPEITHETO O0IIEro 00pa30BaHMsl, POrpaMMa paccunuTaHa Ha 68 4acoB:

[Iporpamma paccuntana Ha 2 rojia 00y4eHHs:

Kitacc KonvuectBo 4acoB mo ydeOHoMy  KoiamdecTBO 4acoB B HEIEIHO
TUIAHY

8 xacc 68 2

9 ximacc 68 2

Pabouast mporpaMma npeHa3HaueHa JIsl OpraHu3alyiy rnporecca ooydenus mo YMK:

1. Asrtopckas nmporpamMma. Xumusi. 7—9 kiaccel : pabodast mporpamma k s Y MK O. C.
["abpuernsiHa : yaebHo-meToamueckoe nocodue / O. C. 'adbpuensH. — M. : [poda, 2017.
—123 ¢,

2. Tabpuensa O.C. Xumus 8 kiacc. Y4eOHUK 15 00111e00pa3oBaTeIIbHBIX
yupexnaenuit. — M.: JIpoda, 2018r— 288 c,

3. Tabpuensa O.C. Xumus 8 knacc. YueOHUK 1 00111€00pa30BaTENbHBIX
yupexaenuit. — M.: JIpoda, 2018r— 320 c,

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JlesTenbHOCTh  00Opa30BATENBHOTO YUPEXKIEHUS OOIIero ooOpa3oBaHHS B OOYYEHHUH XHUMUU
JIOJDKHA OBITh HampaBlieHa Ha JOCTHKEHHE OOy4aroIMMUCS —CIEAYIOIIUX JIMYHOCTHBIX
pe3yJbTaTOB:

1) B IICHHOCTHO-OPHEHTAIIMOHHOW c(hepe - YYBCTBO FOPJOCTH 32 POCCHHUCKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;

2) B TPYIOBOIi cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHeiiieil 00pa3oBaTeabHON
TPaeKTOPHH;

3) B mMO3HaBaTeNbHOW (KOTHUTHBHOM, HMHTEICKTYalbHOH) cdepe MOTHBAIMS YUCHUS,
YMEHHE YIPaBISATh CBOEH IM03HABATEIbHON AESITEIbHOCTBIO.

MeranpeAMeTHBIMH  Pe3yJbTATAMH  OCBOCHMs  BBIIYCKHUKAMM OCHOBHOM  ILIKOJIBI
[POrpaMMBbI 110 XUMHUU SBJISIFOTCS:

1) BnajeHHe YHHUBEPCATBHBIMH ©CTECTBEHHO-HAYYHBIMH  CIIOCOOAMHU  JICATEIBHOCTH:
HaOJII0/IeHUe, W3MEPEHUE, JKCIEPUMEHT, y4eOHOE HCCIEOBaHHE; NPUMEHEHHE OCHOBHBIX
METOOB TMO3HaHHUsS (CHCTEMHO-MH()OPMAIIMOHHBIA aHalIMu3, MOJIETUPOBAHME) IS H3Y4eHHs
Pa3JIMYHBIX CTOPOH OKPYKAKOLIEN NEUCTBUTEIBHOCTH;

2) WCIOJIb30BaHHE YHUBEPCAIBHBIX CIOCOOOB  JEATEIPHOCTH IO PEIICHHIO MPoOJIeM U
OCHOBHBIX MHTEJUIEKTYaJbHBIX ONEpalii: HCIOJb30BAHUE OCHOBHBIX HHTEIUIEKTYalIbHbIX
orepaimii:  (GOpPMyTUpOBaHME TUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHe, 00o00IIeHue,
CUCTEMAaTH3allMsl, BbISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB;

3) yMeHHe reHepHpoBaTh HJICH U ONPE/IEIISTh CPENICTBA, HEOOXOMMBIC JUIS X PeaTu3allty;

4) yMeHHe ONpeeNATh [ENU U 3aa4k IesTeNbHOCTH, BHIONPATh CPEICTBA PeATU3aI|H ST
Y TIPUMEHSATH UX HA IPAKTHKE;

5) HCHONB30BaHKE PA3TUYHBIX HCTOYHUKOB JIJIS TOJTYUCHUST XUMUYIECKOW HH(pOpManny.
IIpenMeTHBIMH Pe3yIbTATAMM OCBOCHHS BBITYCKHUKAMU OCHOBHOM WIKOJIBI IIPOIPaMMBI 10
XUMUH SIBISIFOTCSL:

1 B no3naBarensHOi chepe:

- JlaBaTh OIPENENICHNs] M3YyYEHHBIX MOHSATHUN: BEIIECTBO (XMMHUYECKUH 3JEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTANINYECKAsl PEUIETKa, BEIECTBO, IPOCTHIE U CIIOXKHBIE BELIECTBA, XMMUYECKas
dbopmyna, OTHOCUTENbHASI aTOMHAasi Macca, OTHOCUTENbHAsE MOJIEKYyJIsipHasi Macca, BaJIEHTHOCTb,



OKCHJIbI, KHCIIOTBI, OCHOBaHHS, COJH, aM(OTEpPHOCTb, HHAMWKATOP, MEPHOAWYECKUHA 3aKOH,
NepuoAMYEcKas  CHCTeMa, [epuoAMYecKas  Tabiaula, M30TONbl, XUMHMUYECKass  CB3b,
AIIEKTPOOTPHUILIATEIBHOCTh, ~ CTETIEHb  OKUCIICHHS, DJJCKTPOJUT); XUMHUYECKas  peakuus
(XMMHUYECKOE YpaBHEHUE, TEHETUYECKas! CBsI3b, OKMCIEHUE, BOCCTAHOBIICHUE, IEKTPOIUTHYECKAs
JMICCOIMALIUS, CKOPOCTh XUMUYECKON PeaKIum);

- (hopmynupoBath nepuoaudeckuil 3akox JI.11. MenaeneeBa u packpblBaTh €0 CMbICII;

- ONHWCHIBATh JEMOHCTPAIIMOHHBIE W CAMOCTOATENHFHO IPOBEJCHHBIC OSKCIIEPUMEHTHI,
UCIIOJIb3YS JIJIsl 3TOTO €CTECTBEHHBIN (PYCCKU, POAHOI) A3BIK U A3BIK XUMUHY;

- ONKCBHIBATh W pa3NUyaTh W3Y4YEHHBIC KIACCHI HEOPraHWMYECKHX COCIUHEHUH, NPOCThIE U
CJIOXKHBIE BEILIECTBA, XMMUUYECKUE PEAKLIUH;

- KJTacCU()UIIUPOBATh N3YUYEHHBIC OOBEKTHI U SBICHUS;

- HAOJTI0AATh IEMOHCTPUPYEMBIE U CAMOCTOSITENBHO MIPOBOAUMBIE OMBITHI, XMMUYECKHE PEAKIHH,
IIPOTEKAIOILUE B IPUPOJIE U B OBITY;

- JlenaTb BbIBOABI M YMO3AKJIIOYEHUS M3 HAOMIOAECHMH, W3YYEHHBIX XMMHYECKHX
3aKOHOMEPHOCTEW, TPOTHO3MPOBATh CBOMCTBA HEHM3YYEHHBIX BEIIECTB IO AHAIOTHU CO
CBOWCTBaMM U3YYEHHBIX;

- CTPYKTYpHpPOBAaTh W3YYCHHBI Marepral M XUMHYECKYI0 HH(OpMAIHIO, MOJYyYCHHYIO W3
JPYTUX HCTOYHUKOB;

- MOZEIHMPOBATH CTPOECHHE aTOMOB 3JIEMEHTOB NEPBOTO - TPETHETO MEPUOJIOB, CTPOCHUE
HPOCTENIINX MOJIEKYII.

2. B 1ieHHOCTHO-OpHEHTAIOHHOH cdepe:

- aHAJIU3UPOBATh W OLIEHMBATH IOCIEACTBHS sl OKpY)Karolled cpelbl ObITOBOW H
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YeJIOBEKA, CBA3aHHOU C mepepaboTKON BEIECTB;

- pa3BACHATH Ha mIpuMepax (MPUBOAMTH NMPHUMEPHI, MOATBEPHKAAOLINE) MaTepUAIbHOE
€IMHCTBO W B3aWMOCBS3b KOMITOHEHTOB JKUBOW M HEKMBOW MPHUPOJBI U YEIOBEKA KaK BAKHYIO
4acTh 3TOTO €MHCTBA;

- CTPOHUTH CBOE IOBEICHHUE B COOTBETCTBHM C NMPHUHIUIAMU OEPEKHOTO OTHOIICHUS K
pUpoJe.

3. B tpynosoii chepe:

- IUITAHUPOBaTh U MPOBOJUTH XUMHUECKUI SKCIIEPUMEHT;

- WCIOJB30BAaTh BEIIECTBA B COOTBETCTBHM C WX NpPEIHA3HAYCHHEM M CBOHCTBAaMH,
OTNHCAaHHBIMH B HHCTPYKIMAX 110 IPUMEHEHUIO.

4. B cepe Oe3omacHoCTH KUZHEAECATENBHOCTH:

- OKa3bIBaTh NEPBYIO MOMOIIb IIPH OTPABJIEHUAX, OKOTaX U APYTUX TPaBMax, CBI3aHHBIX C

BEIIECTBAMHU U JIaOOpPaTOpHBIM 000pYyI0BaHUEM.

COJAEPKAHUE ITPOI'PAMMBbI

8 KJITACC (2 4 B Hezesio, BCero 68 4acoB)

BBenenue (4 1)

IIpenmer xumuu. Meronsl TO3HAHUS B XUMHUHM: HAOIIOAECHUE, HKCIEPUMEHT,
MonenupoBanue. lMcrounuku xumuueckod uHGOpManuu, ee IMOJyueHue, aHalu3 U
IIPEJICTABICHUE €r0 PE3YyJIbTaTOB.

[TonsiTHE O XMMHUYECKOM 3JIEMEHTE U (DOpPMax €ro CyIecTBOBAaHHUSA: CBOOOJHBIX aToMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMUNE XUMUYECKUX peaklnii oT puznyeckux siBaeHuil. Ponp
XUMHH B )KU3HU YeoBeka. XeMopuius u xeMopoOous.

Kpatkue cBengeHuss #W3 HMCTOPHUM BO3HMKHOBEHHMS M pa3BUTUS XuMHH. Poib
OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIECHUM XMMHUYECKOH Hayku - paboTel M. B. JlomoHocoBa, A.
M. bytneposa, JI. 1. Menneneesa.

XUMHYECKass CHUMBOJIMKA. 3HAKM XHMHUYECKHMX DJIEMEHTOB M IPOMCXOXKJIEHUE HX
Ha3BaHMi. Xumudeckue ¢opmyinbl. MHnekcesl n kodpduurentsl. OTHOCUTENbHBIE aTOMHAs U
MoJIeKyJsipHass Macchl. [IpoBeneHue pacdeToB MaccOBOM [OJM XHMHUYECKOTO JJIEMEHTA B



BEIIIECTBE Ha OCHOBE €ro ()OPMYIIbI.

[Tepuonuueckas cucrema xumuueckux sneMmeHToB J[. M. MeHnneneeBa, ee CTpykTypa:
MaJible ¥ OOJBIIHE TIEPUOIBI, TPYIIBI U MOATpYMIkl. [leproaudeckasi cucTeMa Kak CIpaBOYHOE
nocoOue JIsl MOJTY4YeHUs CBEICHUI O XMMUYECKUX JIEMEHTaX.

Hemonctpanuu. 1. Mogenu (mapocrepxkueBbie U Crroapra - bpurne6a) pazmudHbBIX
MPOCTBIX U CIOKHBIX BelecTB. 2. Komekuus CTeKIIHHON XuMuieckor nocyabl. 3. Komnekius
MaTepHuaJioB U U3JIEJIUI U3 HUX Ha OCHOBE alltoMuHus. 4. BzaumoaeiictBue Mpamopa ¢ KUCjaoTon
Y TIOMYTHEHHE U3BECTKOBOU BOJBI.

JlaboparopHubie onbIThl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTAUIMYECKUX BEIIECTB H
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApEHHsl BOJAbI, OJCKOJIOHA W STUJIOBOrO CIHpTa C
¢bmIbTpOBANIbHOM Oymaru.

Tema 1. ATOMBI XUMHYECKHUX 3JIeMeHTOB (9 u)

Atombl Kak (opma CyImIEeCTBOBaHHS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O
CTpOEHMH aTOMOB. JloKazarenbCTBa CIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopra.
[1naneTapHast MOJIeIb CTPOCHUS aTOMA.

CocTtaB aTroMHBIX sifiep: MPOTOHBI, HEUTpoHbl. OTHOCUTENbHAs aTOMHAas Macca.
B3anMoCBs3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHASI MacCa.

W3meHeHune uyucia MPOTOHOB B sJpe aToMa - OOpa30BaHHE HOBBIX XHUMHUYECKUX
AJIEMEHTOB.

N3meneHue uyucina HEUTPOHOB B siApe aToma - oOpasoBaHue H30TONOB. COBpeMEHHOE
OTpeIeTICHUE TTOHATUS «XUMUYECKUN d7eMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOT0 AJIEMEHTA.

OnekTpoHbl. CTPOCHUE AIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX SJEMEHTOB MAJIbIX
nepuooB. [loHsTre o 3aBepIICHHOM AJIEKTPOHHOM YPOBHE.

[lepnonnueckas cucrema xumudeckux diemeHToB [[. WM. MenneneeBa u crpoeHue
aTOMOB - (DU3MYECKHI CMBICT TOPSAKOBOTO HOMEpa JJIEMEHTa, HOMepa TpyMIbl, HOMepa
nepuoa.

N3meHeHne yucna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XWMHUYECKOTO
JJIeMEeHTa - O0pa30BaHUE MOJOKUTEIBHBIX M OTPHUIATENBHBIX HMOHOB. MOHBI, 0Opa3oBaHHbIE
aTOMaMu METaJUIOB M HeMeTauioB. [IpuunmHbl M3MEHEHHS] METANIMYECKUX U HEMETAJUITMYECKUX
CBOICTB B nepuojax u rpymmax. OOpa3oBaHue OMHapHbIX coequHeHHM. [loHsTHE 00 MOHHON
cBs3u. CxeMbl 00pa30oBaHUS MOHHOW CBs3HM. B3ammojeiicTBHE aTOMOB 3JI€MEHTOB-HEMETAIOB
MeXAy co0oii o0pa3oBaHWE JBYXaTOMHBIX MOJEKYJT TPOCTHIX BemecTB. KoBajgeHTHas
HEMOJISIpHAsi XUMUYECKasl CBSI3b. DJIEKTPOHHBIC U CTPYKTYpPHBIEC (DOPMYIIBL.

B3aumopeiicTBue aToMOB HEMETAJUIOB MeEXAy co0oi - oOpa3oBaHuE OWHApHBIX
COEIMHEHUI HEMETAJIOB. DJIEKTPOOTpULiaTesibHOCTh. KoBaneHnTHas monspHas cBs3b. [lonsaTue o
BAJICHTHOCTH KaK CBOWMCTBE aTOMOB OOpa30BBIBATh KOBAJEHTHBIE XHWMHUUYECKHE CBSI3H.
CocraBnenue hopMmyn OMHAPHBIX COSAMHEHUN MO BaJleHTHOCTH. Haxok/ieHne BaJIeHTHOCTH IO
dbopmysie OMHAPHOTO COEAMHEHUSI.

BzaumopeiicTBue aroMOB MeTalIOB MEXAy co0oil - oOpa3oBaHHE METALTUYECKUX
KkpuctamuioB. [loHATHE 0 METAIITUYECKON CBS3H.

JemoncTtpauun. Mojenu aTOMOB XUMHUYECKHMX 3JIEeMEHTOB. llepuonuueckas cucrema
xuMuueckux anemerToB . M. MenaeneeBa (paznuyuabie GopMBI).

JlaboparopHble OMNBITHL. 3. MojaenupoBaHue TMPHHIMIA JEHCTBUS CKaHUPYIOIIETO
MUKpockoma. 4. M3rotoBieHue Mojenei MoJieKysl OWHApHBIX coenuHeHui. 5. M3roToBieHme
MOJIEJIU, WJUTFOCTPUPYIOLIEH CBOMCTBAa METAJUIMUYECKOM CBSI3H.

Tema 2. IIpocTbie BemecTBa (5 )

[Tonoxenne ™eramuioB u HemeTaiioB B [lepuogmyeckoil cucTeMe XHUMHYECKUX
anemenToB J[. . MenneneeBa. Baxxueiime mpocThie BEIIECTBA - METaJUIBI (5KeJIe30, aTFOMUHHM,
KabIuil, MarHuii, HaTpuii, Kanuii). O0ume pu3nyecKkue CBONCTBA METAIIIOB.

Baxneifmmme mnpocTeie BeNIECTBa-HEMETAIIbI, OOpa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOJIOpOJa, a30Ta, cepwl, Qocdopa, yriaepoma. Monekyldbl TPOCTHIX BEUIECTB-HEMETAIUIOB



BOJIOpPO/Ia, KMCJIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENbHAs MOJIEKYJIsSIpHAsl Macca.

CrocoOHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB K OOpa30BaHHUIO HECKOIBKUX MPOCTHIX
BEIICCTB - aUIOTpOIUs. AJUloTpomnHble Moaudukanmuu Kuciopona, ¢ocdopa, onosa.
Meramnueckue U HEMETaUIMYEeCKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENIBHOCTh 3TOIO
MOHSITHSL.

Uucno Asorampo. KonudectBo BemiectBa. Monb. MomsipHass macca. MosipHbI 00BbeM
ra3o00pa3HbIX BemecTB. KpaTHble eMHUIIBI H3MEPEHUS KOJIMYECTBA BEIIECTBA - MUJUTUMOJb H
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIPHAsE MAacChl BELIECTBA, MMWUIMMOJBIPHBIA U
KHJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HMCHONB30BaHMEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJISPHAs Maccay,
«MOJISIPHBIN 00BbEM Ta30B», «YUCIO ABOTAIPOY.

Hemonctpauuu. Ilomyuenue ozona. OO6pasibl Oenoro MW ceporo oioBa, Oemoro u
kpacHoro (ocdopa. Hekoropble MeTamibl U HEMETAUThl C KOJUYECTBOM BeEIIecTBa | MOIIb.
Monsipablii 00BEM ra3000pa3HbIX BEIIECTB.

JIaboparopHblie OnBITHL. 6. O3HAKOMJICHHE C KOJUIEKIIUEH MeTaiwioB. 7. O3HAKOMIICHUE C
KOJUIEKLIMEH HEMETAJIOB.

Tema 3. CoennHeHUs] XUMHYECKUX 3J1eMeHTOB (14 4)

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKMCIEHUS M BajeHTHOcTH. OmnpeneneHue
CTCTICHH OKHCJICHHSI JJICMCHTOB B OMHApPHBIX coefauHeHmsx. CocraBiieHue Gopmys OMHAPHBIX
COeIMHEHMH, OOIINH CIIOCO0 UX Ha3BaHHM.

bunapHble cOeMHEHUS METaNIOB M HEMETAJIOB: OKCHIIBI, XJIOPUIBI, CYIbQUIABI U TIP.
CocraBnenue ux popmy.

bunaphble CoeIMHEHHMS HEMETAJJIOB: OKCHUJbI, JIETYYHE BOJIOPOJHBIC COCTUHEHHUS, WX
coctaB M Ha3BaHud. [IpencraBurenu OKCHUIIOB: BOJA, YIJIEKHCIIBIA ra3, HEraimieHas H3BECTb.
[IpeacraBuTenu JeTy4ux BOAOPOJAHBIX COCTMHEHUMN: XJIOPOBOJIOPO] U aMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHus. PacTBopuMocCTh OcHOBaHui B Boje. [IpeacraBurenu
HIeJI0YeH: THAPOKCUIBI HATPHs, Kaimus U Kanblus. [loHsTue 00 MHAMKATOpAaX W Ka4eCTBEHHBIX
peakumsX.

Kucnotsl, ux cocraB um Ha3zpanud. Knaccudukanus kucior. IlpencraButenn KHUCIOT:
cepHas, coysiHasl, a3oTHad. [loHsaTue o mkane kuciaoTHocTd (mkana pH). M3menenue okpacku
WHUKATOPOB.

Conm Kak NpoM3BOJHBIE KUCIOT U OCHOBaHMWH, UX COCTaB M Ha3BaHUs. PacTBOopUMOCTH
coneil B Bojie. [IpeacraBurenu coseil: Xa0pua HaTpus, KapooHaT U pocdaT KanbLus.

AMop(HBIE 1 KpUCTATITUYECKIE BEIIECTBA.

MexMOoNeKyIapHbIe B3aUMOACHCTBUA. THITBI KPUCTALITUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTATNINYECKHUX PEIIETOK.

Uucteie BemiecTBa U cMmecu. [IpuMepsl KUAKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CaolicTBa 4MCTHIX BelecTB U cMmeceil. X coctaB. MaccoBasi 1 00beMHast JOMU KOMITOHEHTa
cMecu. PacueTsl, CBsI3aHHBIE C UCTIOIb30BAaHUEM TTOHSITHS «TOJISI.

Hemonctpanuu. OOpa3ipl  OKCHAOB, KHCIOT, OCHOBaHUN U cojeil. Mogenu
KPUCTAJUTMYECKUX PEIIeTOK XJIOpHUjaa HaTpus, aiMasza, okcuma yriepoaa (IV). Kucmorno-
HIEJIOYHBbIE WHIUKATOPBl, M3MEHEHHE WX OKPACKU B PA3IMUHBIX Cpelax. YHHUBEPCAIbHBIN
WHJIUKAaTOP U U3BMEHEHHE €r0 OKPACKH B pa3inuHbIX cpenax. [kana pH.

JlaboparopHblie ombITHL. 8. O3HAKOMIIEHHE C KOJUIEKITEeH OKCHAOB. 9. O3HaKOMIIEHHE CO
cBorictBamu ammuaka. 10. KagecTBenHas peakuusi Ha yriaekucieli ras. 11. Onpenenenne pH
pacTBOPOB KUCJIOTHI, IIeJ04Yu U BoJbL. 12. Onpenenenne pH TUMOHHOTO U SIGIOYHOTO COKOB Ha
cpese mioqoB. 13. O3HaKOMIIEHHE C KOJUIEKIIUEH COJIEH.

O3HakoMJIEHHE C KOJUIEKIIMEH BEIIECTB C Pa3HbIM TUIIOM KPHUCTAIIMYECKON pPEIIETKH.
N3rotoBnenne mojnenell KpUCTAUTMUYECKUX pemieTok. 15. O3HakoMieHue ¢ o0pas3ioM TropHOU
MOPOJIBL.

Tema 4. U3menenus, npoucxoasiiue ¢ Bemecramu (11 u)

[lonsiTHE ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOSIINMU C BEIIECTBOM.



SIBneHusl, CBSI3aHHBIE C M3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOEHUS BEILIECTBA IpU
IIOCTOSIHHOM €ro cocTaBe, - (¢u3ndeckue spieHus. dusznueckue sBICHUS B XUMHU:
JUCTWUISALMS, KPUCTAUIM3AIMs, BBIIAPUBAHWE W BO3TOHKA BEIIECTB, (UIBTPOBAHUE U
LHEHTPUPYTUpOBAHUE.

SIBneHust, CBA3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XMMHMUYECKHUE PEAKIUH.
[IpusHaky W ycinoBHs NPOTEKAHHWS XMMHUYECKHX peakuui. BelieneHue TemioTel U cBeTa -
peakuuu ropenus. [loasTue 06 5K30- ¥ YHAOTEPMHUECKUX PEAKLIUSAX.

3aKOH COXPAaHEHMs MacChl BEIECTB. XMMHYECKHE YPaBHEHMs. 3HAYEHUE WHICKCOB U
k03 PunmentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIH.

Pacyersl o XMMHMUYECKMM ypaBHEHMsM. PelleHue 3amad Ha HaXOXACHHE KOJIUYECTBA,
Macchl WM Oo0beMa NPOAYKTa pPEaKUUH M0 KOJUYECTBY, Macce MW O0BEMY HCXOIHOTO
BenlecTBa. PacueTsl ¢ MCIOJIIB30BAHUEM IMOHSATHS «OJA», KOIZAA MCXOJHOE BEIECTBO JIaHO B
BHJIE pacTBOpa C 3aJaHHOM MAcCOBOM JOJEH PACTBOPEHHOIO BEUIECTBA WJIA COAECPKUT
OIPEACICHHYIO IOJII0 IPUMECEH.

Peaknun  pasnoxenus. IlpencraBieHue O  CKOPOCTH  XMMHUYECKHMX — pEaKIUi.
Karanuzatopel. ®epmenThl. Peakuum coenuHeHusa. Karanutuueckne M HEKATAIUTUYECKUE
peakuu, oOpatuMble W HeoOpaTuMble peaknuu. Peakium 3amemeHus. Psy akTUBHOCTH
METAJIJIOB, €r0 HCIOJb30BaHUE I IMPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHMs pEeaKUUi
MEXJy METallaMd U KHUCJIOTaMH, peakUud BBITECHEHHUS OJHUX METaJUIOB U3 PacTBOPOB HX
cojeil apyrumu Metauiamu. Peakunu oomena. Peakuuu HelTpanuzauuu. Y ClIoBHs MPOTEKAHUS
peakuuii oOMeHa B pacTBOpax J10 KOHIIA.

Tunsl XMMUYECKMX peakUMid Ha IPUMEpPE CBOMCTB BOJAbL. Peakuus pasnoxeHus -
AJIEKTPOJIN3 BOABL. Peaknuu coeauHEeHUs - B3aUMOJEHUCTBHE BOJbI C OKCHAAMHU METAJJIOB U
HEMETAJUIOB. Y CIIOBUE B3aUMOJEHCTBUSA OKCHIOB METAJUIOB U HEMETaIoB ¢ Bojou. Ilonsrue
«TUIPOKCUIB». Peakiny 3amenieHust — B3anMOICHCTBHIE BOJBI C MeTayulaMu. Peakunu oOmeHa -
TU/IPOJIN3 BEILECTB.

Hemoncrpauuu. [IpuMeps! ¢pu3nueckux sSBICHUN: a) MuiaBieHue napaduna; 0) BO3roHka
foa uinu OEeH30MHOM KUCIOTHI; B) PAaCTBOPEHHE OKPALIEHHBIX COJel; I') quddy3us TyIIHCTHIX
BEIIECTB C TOpsIled JaMIOYKKM HakanuBaHus. [IprMmepbl XMMHUYECKUX SBJIEHMI: a) rOpeHHE
marHus, (ocdopa; 0) B3aUMOAEHCTBUE COJNSHOW KHUCIOTBI C MpPamMOpOM HWJIM MEJIOM; B)
nosyuenue ruapokcuaa Meau (II); r) pacTBopeHue Moiayd4eHHOro TMAPOKCHIA B KHUCIOTAaxX; J1)
B3anmojeiicteue okcuaa meau (II) ¢ cepHoOl KHUCIOTON MpH HArpeBaHWM; €) pa3IOKEHUE
NepMaHraHaTa Kajus; ) pa3jiokeHHe NepoKCcHIa BOAOPOJIa ¢ MOMOIIbIO JUOKCHIAa MapraHia u
KaTaJyia3bl KapTo(desst Ui MOPKOBH; 3) B3aUMO/IEHCTBHE Pa30aBICHHBIX KUCIOT C METAJIJIAMH.

JlabopaTtopHsbie onbITH. 16. [IpokanuBanue Meau B IJIaMEHU CIIUPTOBKH. 17. 3amenieHue
Mmenu B pactBope xjopuaa menu (II) xxenesom.

Tema S. Ilpaktukym 1. IIpocreiimue onepanuu ¢ BemecTtBoM (5 4)

IIpaBuna TexHuku Oe3zomacHOCTH MNpu paboTe B XUMHYecKoM KaOuHere. Ilpuembl
oOpamieHuss ¢ JgabopaTOpHBIM O0OpPYJIOBAaHMEM H HarpeBaTelbHBIMH TpuOOpamMu. 2.
HaOnronenuss 3a M3MEHEHUSIMM, NPOMCXOAIIMMH C TOpsIIed CBEUOM, M HUX OINHCaHUE
(TomamHui 3KCnepuMeHT). 3. AHalIM3 MOYBHI U BOABI (JOMalIHUM skcriepuMenT). 4. [Tpusnaku
XUMHYECKMX peakuui. 5. IIpuroroBieHue pacTBopa caxapa M pacdyeT €ro MaccoBOM JOJH B
pacTBope.

Tema 6. PactBopenue. PactBopsl. CBoiicTBa pacTBOpPOB 3J1eKTPOJIMTOB (15 4)

PactBopenne kak ¢Qusmko-xumuyeckuit mnpouecc. [lomstue o THApatax W
Kpuctayoryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTM KaK MOJEIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT Temmeparypbl. HacblllleHHble, HEHaCHIIEHHbIE U
MIEPECHIIIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJIsl IPUPOJIBI U CENBCKOTO XO35AMCTBA.

[TonsitTne 00 BJEKTPOIUTUYECKON AMCCOLUAIUN. DJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
Mexanusm auccolManuil  3JEKTPOJIMTOB C  pPa3jIMYHBIM  XapakTepoMm cBs3u. (CreneHb
AIIEKTPOJIUTUYECKON Auccoruanii. CHIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU IIEKTPOIUTUYECKON nuccounannu. MoHHblE ypaBHEHUS



peakuuii. Peakinu oOMeHa, uaymume 10 KOHIIA.

Knaccudukanms HOHOB U UX CBOWMCTBA.

Kucnotel, ux xnaccudukamnms. J(ucconmamnus KUCIOT U UX CBOKMCTBA B CBETE TEOPUU
SJIEKTPOJUTUUECKON  AUCCONMani. MOJIEKYJISIpHbIE Y HWOHHBIC YpaBHEHHUS  PEaKIIMil.
B3aumoneiicTBue KHUCIOT € METaIaMH. DJEKTPOXMMUYECKUN psii HANPSHKEHUM METalljIoB.
BzaumopneicTBue KHCIOT ¢ OKCHIAMHM METajljIoB. B3amMonelcTBHE KHCIOT C OCHOBAHUSIMH -
peakiusi HeWTpanu3anuu. B3aummoneicTBHe KHUCIOT ¢ cosiMu. Vcmonbp3oBaHWE TaOIUITBI
PacTBOPUMOCTH JJISI XaPAKTEPUCTUKU XUMUUECKUX CBOMCTB KHUCIIOT.

OcHoBanust, ux kiaccupukanus. Jluccoumanust OCHOBaHUM M UX CBOMCTBA B CBETE
TEOPUU  DJICKTPOJUTUUECKON Juccounuanuu. B3auMmoleicTBHE OCHOBaHUW C  COJISIMM.
Hcnonp3oBanne TaOMUIBI PACTBOPUMOCTH I XAPaKTEPUCTHKU XUMHUYECKUX CBOHCTB
ocHOBaHUH. B3aumonelcTBue mieinoueil ¢ OKCUIaMH HEMETAJIOB.

Comnm, ux auccoluanusi 1 CBOMCTBA B CBETE TEOPUHU BJICKTPOJIUTUYECKON JUCCOLMAIIU.
B3auMmopeiicTBue coseil ¢ MetaiaMu, 0OCOOCHHOCTH 3THX peakiuil. BzaumomaeiicTBue coneit ¢
consiMu. Mcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKA XUMUYECKIX CBOHCTB
COJICH.

O06o06muieHne cBeneHnit 00 OKcHIax, NX KIacCU(PUKAIMHA U CBOHCTBAX.

'eneTnueckue psiabl MeTauia U HeMeraula. ['eHeTuyeckas CBsI3b MEXIY Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.

OrmpezienieHne CTENEHEW OKHUCICHMS I 3JIEMEHTOB, OOpa3yIOIIMX BEHIECTBA Pa3HbBIX
KJaccoB. Peaknmm HWOHHOrO OOMEHA M OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIE  PEAKIIUH.
OKHCIIUTEIb U BOCCTAHOBUTEIIb, OKHCIICHUE H BOCCTAHOBJICHUE.

CocraBneHrne ypaBHEHMH OKHCIWUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH  METOJI0M
AJIGKTPOHHOTO OallaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAUIOB MU HEMETAUIOB, KUCIOT W COJIEM B CBETE
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIH.

Jemonctpauun. HMcnblTaHWe BemIECTB M HMX PacTBOPOB HA 3JIEKTPONPOBOJHOCTD.
3aBUCUMOCTDH DJICKTPOIPOBOJHOCTH YKCYCHOW KHC- JIOTBI OT KOHIIGHTpauuu. J[BukeHue
OKpallIeHHbIX HMOHOB B JJEKTPUYECKOM moje. B3anmoneicTBue IIMHKA C CEpoil, COJIIHOU
kuciotort, xmopugom Menu (II). Topenme wmarnus. B3aumopeiicTBue XJIOpHOW U
CEPOBOJAOPOIHOM BOJBI.

JlaGoparopHble onbIThl. 18. B3aumosneicTBue pacTBOPOB XJIOpHAAa HATpus M HUTparTa
cepebpa. 19. [TonmydyeHne HEpacTBOPUMOTO THAPOKCHIA U B3aUMOJIEHCTBHE ero ¢ KucioTamu. 20.
BzaumoneiicTBre KHCIOT ¢ OCHOBaHUAMU. 21. B3anmoaelicTBHE KHCIOT C OKCHAAMH METAJIJIOB.
22. BsaumopeiicTBUEe KHCIOT ¢ MeTanmiaMu. 23. B3aumopmeiicTBHE KHCIOT € colsaMu. 24.
BzaumopeiictBue memodeit ¢ kucimotamu. 25. BlamMojelcTBHe IMENoYeld € OKCHIAMH
HeMmeTauioB.26. BsaumopneictBue 1menoueit ¢ comsmu. 27. IlomydyeHme wu  cBOMCTBa
HEpAacTBOPUMBIX OCHOBaHUM. 28. B3aumonelcTBUE OCHOBHBIX OKCHAOB C KuCIOTaMHu. 29.
B3anmoneiictBre OoCHOBHBIX OKCHAOB ¢ Bojoi. 30. B3ammomeicTBHE KHCIOTHBIX OKCHIOB C
menodamMu. 31. B3anMopaeicTBre KHCIOTHBIX OKCHIOB ¢ BOAoM. 32. B3ammomelicTBre coliel ¢
kucioramu. 33. BaumojelictBue cosneit ¢ menodamu. 34. Bzaumopeiicteue coseit ¢ cosimu. 35.
B3auMopeiicTBrue pacTBOPOB COJIEH ¢ METAJUIAMM.

Tema 7. [IpakTukym 2. CBoiicTBa pacTBOPOB JIEKTPOJIHUTOB (2 4)

1. CBoiicTBa KHCIIOT, OCHOBaHWH, OKCHJIOB U COjiei. 2. Pemenue sKCIepruMEHTATBHBIX
3ajad4.

O000menue 3HaHui (2 4)

9 KJITACC (2 4 B Hezerro, BCero 68 4acoB)

Benenue. OOmasi XxapakTepuCcTHKAa XHMHUYECKHX 3JJ€MEHTOB M XHMHYECKHX
peakuuii. Ilepuoguveckuii 3akoH u Ilepuoagnueckass cucreMa XUuMHYECKHX 3Jj1eMeHTOB /I,
N. Menpeneena (11 u)



XapakTepruCcTUKA JIEMEHTA MO €ro MOJIOKEHUIO B [lepruonndeckoi cucTteMe XMMUYECKUX
sneMmeHToB J[. 1. Menneneera. CBOMCTBAa OKCHUIOB, KUCIIOT, OCHOBAHUM M COJIEH B CBETE TEOPUHU
IIEKTPOJINTUUECKON JUCCOLUALIMM U OKUCIIEHUS-BOCCTAHOBIICHHUSI.

[TonsiTre 0 mepexoAHbIX 3JeMeHTax. AMQPoTepHOCTh. ['eHeTUUeCKuil psaa MepexoaHoro
JJIEMEHTA.

[lepnonnueckuit 3axkoH u Ilepuoamueckas cucrema xumudeckux snemeHto JI. .
Meneneesa.

XuMuyecKasi OopraHu3anus >KMBOM M HEXKHUBOW NPUPOIbl. XMUMHUYECKUMH COCTaB sjpa,
MaHTUH U 3€MHON KOpbl. XMMUYECKHE DJIEMEHTHI B KJIETKaX JXMBBIX OPraHU3MOB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o0uieHne cBeICHUN 0 XMMUYECKUX peakuusx. Kiaccupuranus XuMHUECKUX peaKIui
[0 Pa3MYHBIM NpPU3HAKAM: «UHUCIO M COCTaB PEArupyrolux U 00pa3yIolIuXcs BEIIECTBY,
«rernoBoi 3 (deKT», «HANpaBICHUE», «U3MEHEHHE CTENeHEHl OKHCICHHS DJIEMEHTOB,
00pa3ymoIuX pearupyromyre BemecTBay, «(pazay, «HMCIoNIb30BaHUE KaTalu3aTopay.

[lonsaTe O cCKOpPOCTM XHMMHUYECKOW peakuuu. DakToppl, BIMAKOIIKAE HA CKOPOCTbH
xuMH4eckux peaknuii. Karanuzatopsl u karanu3. MHTHOUTOPBI. AHTHOKCHAAHTHI.

Hemonctpauuu. Paznuunbie ¢opmbl tabmuuel J[. WM. MenneneeBa. Moaenu atomoB
anemeHTOB 1 - 3-ro mepuogoB. Mopens CTpoeHUs 3eMHOro Imapa (MOmepedyHbld pas3pes).
3aBUCHUMOCTh CKOPOCTH XUMHYECKOW peakuuu OT HPHUPOJAbl PpPEarupyrooliux BeIIEeCTB.
3aBUCUMOCTh CKOPOCTM XHWMHUYECKOW PEAKUUU OT KOHILEHTPALMHU pPEArupPYIOMIMX BEUIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peakUuu OT IUIOLIAJU CONPUKOCHOBEHMS pEarupyromux
BEIIECTB («KUISIIMI cI0W»). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peaklnu OT TeMIepaTypbl
pearupyrommux BemecTB. ['OMOreHHbI U T€TEPOreHHbIN KaTain3bl. DepMEHTATUBHBIN KATAJIN3.
NHrubupoBanue.

JlabopaTtopusbie onbIThL. 1. [TomyueHnue rupokcua MUHKA U UCCIIEIOBAHUE €T0 CBOMCTB.
2. MogpenupoBanue mnoctpoenust llepuoguyeckoil cuctembl XuMuueckux siaemeHtoB JI. .
Mengeneesa. 3. 3ameleHue ene3oM Meau B pactBope cyibdarta meau (I1). 4. 3aBucumoctsb
CKOPOCTM XHMHYECKOM peakuuu OT MPUPOABl PEArupyrollux BEIIECTB Ha IpHUMEpe
B3aMMOJICHCTBUS KHUCIOT C MeTa/ulaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT
KOHLEHTPAllUM DPEarupyrolux BeELIECTB Ha NPHUMEPE B3aUMOJCHUCTBHA LIHMHKA C COJISIHOM
KHUCJIOTOM pa3IM4HON KOHILIEHTpalMuH. 6. 3aBHCHUMOCTb CKOPOCTH XHMHUYECKOM peakiuuu OT
IUIOLIA/IA CONIPUKOCHOBEHHUS PEarMpyrOIINX BEIIECTB. 7. MOAEIMpOBaHNE KUIIALIETO CIOs». 8.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOW peakluHu OT TEeMIIepaTypbl pPearupyrolux BEIIeCTB Ha
npuMepe BiaumojeiictBus okcuga meau (II) ¢ pacTBopoM cepHON KHCIIOTHI pa3iMyHON
temriepatypbl. 9. PasnokeHue mepokcuaa BoJOpoja ¢ Mmomoiibio okcuaa mapranma (IV) u
katanasbl. 10. OOHapyxeHue KaTajna3bl B HEKOTOPBIX MUIIEBbIX poaykTax. 11. MHrubuposanue
B3aMMOJIEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. Merassl (15 1)

[Tonoxenne meraoB B llepuogmyeckon cucreme xumMuyeckux sieMeHtoB [[. .
MenneneeBa. MeTtamnueckass KpUCTAIUIMYECKAsl PEIIETKA U METAJUIMUECKAs XUMHUUYECKAs CBSI3b.
O6mme ¢usmdeckne cpoiicTBa MeTawioB. CIUTaBbl, MX CBOWCTBAa M 3HAUYCHHE. XHUMHYECKHE
CBOMCTBA METa/NIOB KaK BOCCTAaHOBMUTEJIEHW, a TakXKe B CBET€ UX [IOJOXKEHUS B
ANEKTPOXUMUUYECKOM PSTy HaIpspDKEHUH MeTaiioB. Koppos3ust MeTaiioB u crmocoosl 00phObI ¢
Heil. Metamnsl B mpupoze. OOmiye crnocoObl UX MOTyYeHHUS.

OO0mas XxapakTepUCTUKA IMIETOYHBIX MeTalioB. Metamisl B mpupoje. O6mue crnocoobl
ux nonydeHus. Ctpoenue aromos. lllenouynsle MeTauibl - MpOCThIE BellecTBa. BaxHeilmune
COCIMHEHUS IIEIOYHBIX METAJJIOB - OKCHUJbI, TUAPOKCHUIBI M COJNU (XJIOPHIBI, KapOOHATHI,
cynb(arbl, HUTPAThl), MX CBOWCTBA M TNPUMEHEHHWE B HApoJHOM xo3siicTBe. KanuniiHbie
yI00peHUsI.

OO1m1ast xapakTepuCTHKa 3JIEMEHTOB I1aBHOM moarpymnmnsl II rpynmsl. CTpoeHne aTOMOB.
[[lenoyHo3eMenbHbIE ~ METaUIBl -  MPOCThble  BemlecTBa.  BaxkHeilmine  coelWHEHUs
II€JI0YHO3EMENIBHBIX METAJJIOB - OKCH/IbI, TUAPOKCUIBI U COJIH (XJIOPUABI, KapOOHATHI, HUTPATHI,



cynbdarsl, pocdarel), UX CBOWCTBA U IPUMEHEHUE B HAPOIHOM XO3SICTBE.

Amomunauii. CtpoeHme aroMa, (U3MYECKHE W XUMHUYECKHE CBOWCTBA IMPOCTOTO
BemecTBa. CoOeNMHEHUS AQIOMUHHUS - OKCHJI W THAPOKCHI, MX aMQpOTEepPHBIA XapakTep.
Baxneiimme conu amoMunus. [IpumMeHenne alntoMuHus U €ro COeAMHEHUM.

XKenezo. Crpoenue atoma, GU3HUECKUEC U XHUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psabl Fe’* u Fe®*. Baxmueiimme comn skenesa. 3HaueHHe Kele3a H €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJHOTO XO35KCTBA.

Hemonctpanuu. OOpa3ipl IIETOYHBIX M IIEJIOYHO3EMENbHBIX MeTauioB. OOpa3isl
CIUIaBOB. B3aumonelicTBue HaTpusi, JUTUA U KalbLMs C BOJAOM. B3ammopneincrsue Hatpus U
MarHusi ¢ KuciaopoaoM. B3zanmozeiicTBue MetamnoB ¢ Hemetaiamu. [lonydeHue ruipokcuioB
xkenesa (I1) u (I11).

JlaGopaTopHblie onbIThL. 12. B3anmonelicTBie pacTBOPOB KHCIOT U COJICH ¢ MeTaUIaMH.
13. OsnakomiieHue ¢ pyaamu kenesa. 14. OxpaliMBaHWe IUJIAMEHU COJSIMU  IEJIOYHBIX
MetaisioB. 15. BzaumogelictBue kaibuus ¢ Bomoil. 16. IlosydyeHue ruapokcuia KajablUs U
uccienoBanve ero coiictB. 17. TlomydeHue ruapokcuaa ajllOMHHMS U HUCCIIEIOBAHUE €ro
cBoMcTB. 18. BzaumopeiicTBue xene3a ¢ coyisHOW kuciotod. 19. IlomydyeHue ruapokcuuoB
xenesa (1) u (II) u uzyuenue ux cBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTAJUIOB M UX COeMHEHUH (2 4)

Pemienue skcnepUMEHTANBHBIX 3a7a4 Ha paclo3HABAHHE M TOJYyYEHUE COCIUHEHHI
METaJIOB.

Tema 3. Hemerasuibl (26 4)

OOmiass xapakTepucTHKa HeMeTaluioB: TmosoxkeHnne B Ilepuoguueckoit cucreme
xumuueckux  anemeHntoB [ WM. MenneneeBa, 0COOEHHOCTH  CTPOEHHUS  aTOMOB,
anekTpoorpuniarensHocts (D0) kak mepa «HeMmeTamnmudHocTuy, psang 0. Kpucrammmyeckoe
CTPOCHHE HEMETAJIOB - MPOCTHIX BemecTB. AyutoTporus. OPu3nyeckre CBOMCTBA HEMETAIUIOB.
OTHOCUTENBHOCTD MOHATUN «METAJDY U «HEMETAILII».

Bonopoa. Ilonoxenue Bogopoaa B [lepuoanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHne atoma U MoJjekyinbl. Dusnyueckue M XUMUYECKHE CBOMCTBA
BOJIOpPO/Ia, €r0 MOJTyYeHNe U TPUMEHEHHE.

Boga. Crpoenne monekynsl. Bomoponnas xumuyeckas cBsizb. Dusmyeckue cBONCTBA
BO/bl. AHOMalIMM CBOWCTB BoAbl. I'mapodunbHble W THIPO(OOHBIE BellecTBa. XUMUYECKUE
cBoiictBa Bojabl. KpyroBopoT Boasl B mpupoje. Bopoouucrtka. Aspauus Boabl. BeiTOBBIE
¢bunsTpsl. MuHepanbHbie BOBL. JIUCTHIIMPOBAaHHAS BOJIA, €€ MOJTyYeHHEe U TPUMEHEHHE.

O6mas xapakTepuctuka raioreHoB. CtpoeHue aromMoB. [IpocThie BelecTBa U OCHOBHBIE
COCIMHEHMSI TAJIOT€HOB, MX cBoicTBa. KpaTkue cBenmeHust o xjope, Opome, (Tope W HOJIE.
[IpuMeHeHue rajoreHoB U UX COEAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. Ctpoenue atoma, ajuIOTPONHS, CBOWCTBA W TMPUMEHEHHE POMOHYECKON CephI.
Oxkcunsr cepsl (IV) u (VI), ux nomyuenue, cBoiicta u npumeHenne. CepHasi KUCIIOTa U €€ COIH,
UX IPUMEHEHUE B HAPOJHOM XO03sicTBE. IIpON3BOACTBO CEPHOM KUCIIOTBHI.

A3ot. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOIO BElleCTBAa. AMMHAK, CTPOCHHUE,
CBOMCTBa, TorydeHue U mpumeHeHune. Conv aMMOHMS, MX CBOWCTBA W NMpuMeHeHHne. OKCHUbI
azora (II) u (IV). A3orHas kuciora, ee CBOWCTBa M NpUMEHEHHE. HuTpaTbl U HUTPUTHL,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

®ocdop. CtpoeHune aroma, auIOTPOINHUs, CBOMCTBa Oeloro u KpacHoro ¢ocdopa, ux
npumenenne. OcHOBHbIE coeawHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarer. DochopHbie yIOOpEHUS.

VYrnepoa. CrtpoeHue aroma, auIOTPONHs, CBOWCTBAa MOAMQUKAIUN, TPUMEHEHHE.
Oxcunst yrnepona (II) u (IV), ux coiictBa u mpuMmeHnenue. KapOoHaThI: KalbIHT, COAA, MOTAIIL,
WX 3HAYEHUE B IPUPOJIEC U KU3HU YEITOBEKA.

Kpemunii. Ctpoenne atoMa, KpUCTAIUIMYECKUN KPEMHHH, €ro CBOMCTBA U MPUMEHEHHE.
Oxkcun kpemuus (IV), ero mpupomnsie pasHoBHAHOCTH. CHUIUKATHl. 3HAYCHHE COEAMHEHUU
KPEMHHUS B )KMBOU 1 HEKUBOU npupojie. [loHsTHE 0 CUIMKATHON MPOMBILIIIEHHOCTH.



Hemonctpanuu. OOpasipl TaJoreHoB - MPOCTHIX BellecTB. B3anumoseiicTBre rajJoreHoB ¢
HaTpUEM, C altOMUHUEM. BbITeCHeHHE XJIOpoM Opoma WM #oJa M3 pPacTBOPOB HX COJICH.
B3anmopencTteue cepsl ¢ MeTallaMH, BOJOPOJOM M KHCJIOpPOXOM. Bzammopneicrsue
KOHIIEHTPUPOBAHHOM a30THOI KUCIOTHI ¢ Mebto. [loriomienue yriem pacTBOPEHHBIX BEUIECTB
Wi ra3oB. BoccraHoBienune meam w3 ee okcuna yrieM. OOpasibl NPUPOAHBIX COCTUHEHUIN
xJopa, cepsl, hocdopa, yrieponaa, kpemHusi. O0pa3ibl BaKHEHIINUX Ui HAPOJHOTO XO3sCTBa
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.

JlaGopaTtopusbie omnbiThl. 20. [TonydyeHue u pacrnosHaBanue Bogopona. 21. MccnenoBanue
IIOBEPXHOCTHOIO HAaTSOKEHUsI BoAbl. 22. PacTBopeHME NepMaHraHata Kajlus WIM MEIHOIO
kynopoca B Boze. 23. I'maparanmsi o6e3BokeHHoro cyibdara menu (II). 24. M3srorosnenue
TUIICOBOTO oTmedatka. 25. O3HakoMJIeHWE C KOJUIGKIHeH OBITOBBIX (QuibTpoB. 26.
O3HakOMJIEHHE C COCTAaBOM MHHepaibHOW Bojbl. 27.KauecTBeHHas peakiusi Ha TajJoreHUj-
nonbl. 28. IlonydyeHnue u pacno3HaBaHue kuciopona. 29. I'opeHue cepsl Ha BO3JyXE U B
kuciopose. 30. CroiicTBa pazdaBieHHON cepHOM KUcIOThL. 31. M3yueHue cBOMCTB aMmMuaka. 32.
PacnioznaBanue comeii ammonus. 33. CBoiicTBa pa30aBICHHOW a30THOM KHCIOTHL. 34.
BzaumopeiicTBie KOHIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Menbto. 35. ['openue docdopa Ha
BO31yXxe W B kuciopone. 36. PacoznaBanue ¢ocdaros. 37. ['operne yras B kuciopoze. 38.
[Tomyuenue yrojapbHOW KHUCIOTHI W u3yueHue ee cBoiictB. 39. Ilepexon kapOoHaToB B
ruapokapbonarel. 40. Paznoxenwe ruapokapbonara nHarpus. 41. IlomydeHue KpemMHEBOU
KHUCIIOTHI M U3YYEHHE €€ CBOMCTB.

Tema 4. [IpakTukym 2. CBolicTBa coefuHeHHIT HeMeTaL10B (3 1)

1. Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o teme «lloarpymma ramoreHosy. 2. Pemenue
AKCIIEPUMEHTAIbHBIX 334a4 no Teme: «lloarpynmna xucinoponax. 3. Ilonydenue, cobupanue u
pacro3HaBaHKe ra3oB.

Tema 5. O0o0meHre 3HAHUI 0 XMMHH 32 KYPC OCHOBHOI mKoJibl. [logroroBka k
rocyaapcrpeHHoii urorosoii arrecranuu (F'MA) (114)

IIepnonnueckuit 3akoH u Ilepmoamdeckas cucrema Xumudeckux osnemeHrtoB JI. .
MenneneeBa. ®Pu3nueckuid CMBICT TMOPSAKOBOTO HOMEpPA DJJIEMEHTa, HOMEPOB IIEpHOAA U
rpynnsl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB 2JIEMEHTOB M HUX COEIMHEHUN B NEpUoAax U
rpynmnax B CBETE NPEACTABICHUI O CTPOCHMM aTOMOB 2JIEMEHTOB. 3HaueHue [leproaudeckoro
3aKOHA.

Buibl XuMHU4ECKUX CBA3EH U TUIBI KPUCTAIUIMYECKUX PELIETOK.

B3anMocCBsA3b CTPOEHHUS M CBOMCTB BEIIECTB.

Knaccugukanus XMMHUYECKUX peakIUil MO0 pa3IuuHbIM IMpHU3HAKaM (YHUCIO U COCTaB
pearupyomux 1 o0pa3yroumxcsa BEUIeCTB; HATMYKME IPaHULbl pasaena (as3; TeraoBoi 3PQeKT;
W3MEHEHHE CTENEHEW OKMCIEHUS aTOMOB; HCIOJb30BAHME KaTalu3aTopa; HalpaBICHUE
npotekanus). CKOPOCTh XUMUUYECKHX peakiuid U (akTopsl, BIusAmMe Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEaKIUi U ClOCOOBI CMELIEHUS XMMUYECKOI'0 paBHOBECHSI.

[IpocTeie U cnoxkHble BelecTBa. MeTaisl M1 HeMeTalibl. ['eHeTnyeckue psabl MeTasa,
HeMeTaljla M mepexofgHoro wmeramwia. OKcHIbl M THUAPOKCHIBI (OCHOBAaHUS, KHCIOTHI,
amoTepHbIe THIPOKCHIBI), conu. VX cocTaB, kinaccudukaius u od1me XuMUYeCKe CBONCTBA
B CBETE TEOPHUH IEKTPOIUTHYECKOMN TUCCOLUALINN.



TEMATHYECKOE INTAHUPOBAHHUE

No
/11

8 KJIACC 68
1. Bsenenue 4
2. Tema 1. ATOMBI XUMHYECKHUX JIEMEHTOB 9
3. Tema 2. IIpocTble BemecTBa S)
4, Tema 3. CoenuHeHUsS] XUMUYECKUX IIEMEHTOB 14
5. Tewma 4. I3mMeHeHust, MPOUCXOAIINE C BEIIECTBAMU 11
6. Tema 5. Ilpaktuxym 1. IIpocTeiiine onepanuu ¢ BEMECTBOM S)
7. Tema 6. PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB AJIIEKTPOIUTOB 15
8. Tema 7. Ilpaktuxym 2. CBoOMCTBa pacCTBOPOB AIEKTPOJIUTOB 2
9. 0O0001menue 2

9 KJIACC 68
10. | Bemenme. OOmas xapakTepUCTHKAa XUMHUYECKHMX OJJIEMEHTOB M XHMHUYecKux | 11

peakumii. Ilepumommueckmii 3akoH u Ilepuoamueckas cucTeMa XHUMHYECKUX
anemenToB /I. 1. Menaeneera

11. | Tema 1. MeTamibt 15
12. | Tema 2. [Ipaktukym 1. CBoiicTBa METAIIJIOB M IX COETMHEHHH 2
13. | Tema 3. Hemerasmibl 26
14. | Tema 4. Ilpaktuxkym 2. CBolicTBa COETIUHEHUI HEMETANIOB 3
15. | Tema 5. O6o0uIeHue 3HAHUN MO XUMUU 32 Kypc OocHOBHOM mikoibl. [loaroroBka x | 11

rocyaapcTBeHHoU nuroropoi arrecrauuu (I'MA)




