Pabouast nporpamMma no XxumMuu
ITosicHuTeIbHAA 3anIMCKA

Pabouas mnporpamMma 1O XMMHUHM JUII  OCHOBHOHM IIKOJBI COCTaBJI€Ha Ha OCHOBE:
OyHIaMEHTABHOTO siipa cojiep:kaHusi oOmero oOpa3oBaHusi, TpeboBaHuil K pe3ylbTaTam
OCHOBHOTO o00miero oOpa3oBanusi, mpenacTtaBieHHbIX B DenepanbHoMm [ocymapcTBEeHHOM
Cranmapre O6mero O6pazoanust Broporo nokoseHus (IIpukaz Munobpuayku ot 17.12.2010r.
Nel897); mpumMepHBIX mporpamMm 1Mo y4eOHBIM npeameraM «Xumus 8-9 Kiacch» (CTaHAAPTHI
BTOpOro nokoJsieHus) M., IIpoceemenue, 2010; aBropckoit yuedbHoit nmporpammel O.C.I"abpuensu
«[Iporpamma ocHoBHOro oOmiero oOpasoBanHus. Xumus. 8-9 xmacce». M.: [poda,2012;
(®I'OC); lannast paboyas mporpaMMa OpUEHTUPOBAHA HA MCTIOJIb30BaHUE YICOHUKOB 110 XUMUH
U yueOHO-MeToudeckux mocoouit YMK, co3qaHHBIX KOJUIEKTHBOM aBTOPOB IO PYKOBOJICTBOM
O.C.I'apuensna.

[lenn xuMuyeckoro oOpa3oBaHUS B OCHOBHOM HIKOJIE (DOPMYJIHUPYIOTCSI Ha HECKOJBKHUX
YPOBHSIX: TJ100aJIbHOM, METapeAMETHOM, JIMYHOCTHOM U IPEAMETHOM, Ha YpOBHE TpeOOBaHUN
K pe3yJibTaTaM OCBOEHMSI COAECpKAHUSI IPEAMETHBIX IPOrPAMM.

]_Ie.]'[ﬂMI/I HU3Yy4YCHUS XUMUH B OCHOBHOM IIKOJIC SIBISIOTCS:

1. ¢dopMHpoBaHHE Y OOYYAIOIIMXCS YMEHHS BUICTh M MOHMMATh IEHHOCTh 00pa30BaHMUS,
3HAYUMOCTh XHMMHYECKOTrO 3HaHUS I KaXJOro 4YeJIOBEKa HE3aBUCHUMO OT €ro
npoeCCHOHATPHON JEATENbHOCTH; YMEHHS pa3indaTh (pakThl U OICHKH, CPAaBHHBATH
OLICHOYHBIE BBIBOJIbI, BUAETh MX CBA3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C
OTIPE/ICIICHHOW CHCTEMOW IIEHHOCTEH, (popMynHpoBaTh M OOOCHOBBIBATH COOCTBCHHYIO
MO3UILINIO;

2. (opMmupoBaHHE Y 00YyYarOIIMUXCS LEIOCTHOTO MPEJCTABICHUS O MUPE U POJIM XUMHUH B
CO3/IaHMM COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTHUHBI MHpPa; YMEHUS OOBACHSATH
00BEKTBI M TIPOILIECCHI OKPYXKAIOMIEH JeHCTBUTENLHOCTH — IMPUPOJIHOM, COIUATBHOM,
KYJIbTYPHOM, TEXHUYECKON CPEJIbl, UCIIOIB3YS IS ATOIO0 XMMHUECKNE 3HAHUS;

3. npuoOpeTeHHEe OOYYaIOIIMMHUCSA OMNbITa PAa3HOOOPA3HOW MESATENbHOCTH, MO3HAHMS U
CaMOTIO3HAHUSA; KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINX
YHHMBEpPCAJIbHOE 3HAUEHHUE /JIS Pa3IMUHBIX BUJOB JIEATENbHOCTH: PELIEHHUS MHpodieMm,
NPUHITUS PEIIeHUH, MOUCKa, aHamu3a U 00paboTku MH(pOpMayu, KOMMYHHUKATUBHBIX
HaBbIKOB, HAaBBIKOB H3MEpPEHUH, COTPYAHMYECTBA, OE€30MacHOro0 OOpalleHus C
BELIECTBAMM B ITIOBCEAHEBHON KU3HU.

IInanupyemble pe3yJbTaTbl 0OCBOCHHS Y4eOHOI0 MpeaMeTa

JesTenpHOCTh 00pa30BaTEIBLHOTO YUPEXKIACHHS 00IIero 00pa3oBaHus B O0YUCHUH XUMHH
JOJKHA OBITH HAIMpaBJIeHA HA TOCTIKEHUE O0YUAIOIIMMHUCS CIASAYIONINX JJMYHOCTHBIX
pe3yJbTaToB:

1. B IICHHOCTHO-OPUEHTALMOHHON c(epe - YyBCTBO FOPIOCTH 32 POCCUHCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb 1
CaMOOLIEHKA;

2. B TPYZOBOM chepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHENIIIeH 00pa3oBaTenbHON
TPaeKTOPHH;

3) B mo3HaBaTeIbHON (KOTHUTUBHON, MHTEIJIEKTYaJIbHOW) cpepe —MOTUBAIUS YUEHUS, yMEHUE
YIPaBISATh CBOEH MO3HABATEILHOM 1€ATEIbHOCTBIO.



MeTanpeAMeTHbIMH Pe3yJIbTATAMM OCBOCHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI MPOTPAMMBbI
110 XUMUU SIBJISIOTCA:

1. BJIAJCHME YHHUBEPCAJIbHBIMU €CTECTBEHHO-HAayYHBIMH CHOCOOAMH  JESTEIbHOCTH:
HaOJNIOJCHNEe, M3MEpEeHHe, OKCIIEPUMEHT, Y4eOHOE HCCIICIOBAHUE; IPUMEHEHUE
OCHOBHBIX METOJIOB I103HaHUS (CUCTEMHO-MH(POPMALMOHHBIA aHaINU3, MOJEIMPOBAHUE)
JUISL U3YYEHUS PA3IIMYHBIX CTOPOH OKPYKAIOLICH NEUCTBUTEIBHOCTH;

2. HCHOJb30BAaHHWE YHHMBEPCAJIBHBIX CIIOCOOOB AEATEIBHOCTU [0 PELICHUIO MpodieM U
OCHOBHBIX HMHTEJUIEKTYaJIbHBIX OIlepaLii: UCIIOJIb30BaHUE OCHOBHBIX
UHTEJUIEKTYaJIbHbBIX OIepaluii: popMyaupoBaHue TUIOTE3, aHAJIU3 U CUHTE3, CPABHEHUE,
o0o0mIeHne, CUCTeMaTH3allMsl, BBISABICHHE HPUYMHHO-CICICTBECHHBIX CBS3€H, IOMCK
aHaJIoroB;
yYMEHHUE TeHepUPOBATh UICH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE ISl MX PeaTn3alluu;

4. yYMEHME OIpeleNATh LeU M 3aJaud JeATeIbHOCTH, BBIOMPATh CpPEACTBA pealn3aluu
LIEJIM U IPUMEHSTh UX Ha IIPaKTHKE;

5. HCHOJIb30BAHUE PA3IMUHBIX UCTOYHUKOB IS IOJTy4YEHUS XUMUYECKOH HH(pOpMAIIHH.

HpenMeTHLIMI/I pe3ydabTaTaMi OCBOCHHS BBIITYCKHUKaAMU OCHOBHOM IIIKOJBI nporpaMmsbl I10
XHUMUU SABIAKOTCA:

1. B mo3HaBarenbHOI cdepe:

- JlaBaThb OINpEJAEICHUs H3YyYEHHBIX IMOHATUI: BEIIECTBO (XUMHUYECKUI 3JEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKasl PELIETKA, BEIECTBO, IPOCTHIE U CIOKHBIE BELIECTBA, XUMHUYECKas
dopMmyna, OTHOCUTENbHAsE aTOMHAsi Macca, OTHOCUTEIbHAs MOJIEKYJIsIpHasl Macca, BaJ€HTHOCTb,
OKCHUJIbl, KHCIIOTBI, OCHOBaHUS, COJH, aM(pOTEpHOCTb, HHJUKATOP, IMEPUOJUUYECKHI 3aKOH,
epuojuyecKkas CUCTeMa, Iepuojuueckas TalOnMua, M30TONbI, XHWMHUYECKas  CBs3b,
AIIEKTPOOTPHULIATETIBHOCTh,  CTENEHb  OKHUCIEHHUS, JJIEKTPOJIUT); XUMHUYECKass  peaxkius
(XumHuecKoe YpaBHEHUE, T€HETUYECKAsI CBSI3b, OKHCJICHUE, BOCCTAHOBJICHHE,
AIIEKTPOJINTUYECKAS TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIIIN);

- (hopmynupoBath nepuoanyeckuii 3akoH J[.Ml.MenneneeBa u packpbIiBaTh €ro CMbICIT;

- OIIUCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO NPOBEIECHHBIE dKCIIEPUMEHTHI, HCIIONb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POJIHOI) A3BIK U S3bIK XUMHH;

- OHNHUCBIBATL MW pa3jindaTb HU3YYCHHBIC KJIACCbl HCOPraHUYCCKHUX COGI[PIHGHI/Iﬁ, IMPOCTBIC U
CJIOKHBIC BCIICCTBA, XUMHUUCCKHUEC PCAKIIUHU;

- KJ]aCCI/I(bI/II_II/IpOBaTB HU3YUYCHHBIC O0OBEKTHI U SIBJICHUS

- Ha0moAaTh JIEMOHCTPUPYEMbIE U CaMOCTOSITENIbHO IPOBOJAMMBIE OIBITHI, XHMHUYECKHE
peaKIMy, MPOTEKAIOLINE B IPUPOE U B OBITY;

- JenaTh BBIBOJBI W yMO3aKIIOUEHUS W3 HAOMIOACHWM, W3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATh CBOWCTBA HEM3YYEHHBIX BEIIECTB IO AaHAJOTHH CO
CBOWMCTBaMH U3YYEHHBIX;

- CTPYKTYpPHpOBaThb HM3yYEHHBIH MaTepuaql M XUMHUYECKYI0 HH(QOpPMAIHIO, MOJIYYEHHYIO U3
JIPYIUX UCTOYHUKOB;



- MOJEJIHMPOBATh CTPOCHHE AaTOMOB 3JIEMEHTOB IMEPBOTO - TPETHEro MEPHOJIOB, CTPOEHUE
MPOCTEUIIINX MOJIEKYI.

2. B nieHHOCTHO-OpHEHTAIIMOHHOH cepe:

- aHaJIM3MpOBaThb M OLEHMBATh IMOCIEJICTBUS M OKpYy)Karolled cpeapl OBITOBOH U
IIPOM3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa, CBA3aHHOMU C epepaboTKON BEILECTB;

- Pa3BACHATH Ha MpUMepax (MMPUBOJIUTH MPUMEPHI, MOITBEPKAAIONINE) MATEPUAILHOE STUHCTBO
Y B3aMMOCBSI3b KOMIIOHEHTOB JKUBOW U HEXKMBOW MPHUPOJIBI M YEJIOBEKAa KaK BAXKHYIO 9acTh 3TOTO
€/INHCTBA,

- CTPOHTH CBOE TIOBEJICHHE B COOTBETCTBHH C MIPUHIIMIIAMU OEPEKHOTO OTHOIICHUS K TIPUPOJIC.
3. B TpynoBoii chepe:

- INTAaHUPOBATh U NIPOBOAUTH XUMHYECKHH OKCIICPUMCHT,

- UCIIOJIb30BAaTh BCHICCTBA B COOTBETCTBUM C UX NPCAHASHAYCHUCM U CBOﬁCTBaMH, OIITMCaHHBIMH
B MHCTPYKIUAX IO IPUMCHCHUIO.

4. B cepe 6e30macHOCTH KUZHEACITETLHOCTH:

- OKa3bIBaTb ICPBYIO IIOMOIIbL IIPU OTPABJIICHHAX, OXKOraX MU APYrux TpaBMaX, CBA3AHHBIX C
BCIICCTBaAMU U J'Ia60paT0pHBIM O60py,I[OBaHI/IeM.

Coaepixanue 0CHOBHOTO 0011ero 00pa3oBaHus M0 XUMHH
8 knacc
Beenenue

[Ipeamer xumuu. MeToapl MO3HAHUSI B XUMHUU: HAOJIIOJIEHUE, YKCIIEPUMEHT, MOJCIUPOBAHUE.
HcTounuku XuMU4YecKoil uHQoOpmanuu, ee ToNydyeHHe, aHalu3 | MPEJCTaBICHHE €ro
pe3yJIbTaTOB.

[loHsiTHE O XUMHUYECKOM D3JeMEeHTe M (opMax €ro CyHUIECTBOBAHMs: CBOOOJHBIX aTromax,
IIPOCTBIX U CJIOKHBIX BEIIECTBAX.

[TpeBparenus BeuiectB. OTINYNE XMMHUYECKUX PEAKIUI OT pu3nyYecKux siBjIeHU. Poiab xumun
B )KM3HHU 4eJloBeKa. XeMopmins 1 xemopoOus.

Kpatkue cBeneHuss M3 HMCTOPUM BO3HUKHOBEHUS M PAa3BUTUS XUMHU. POsIb OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHUU XMMHUYECKON Hayku — paboTel M. B. JlomonocoBa, A.M. bytneposa, /l.
N. Menneneesa.

XVMHYECKas CHUMBOJIMKA. 3HAKM XMUMHMUYECKHMX JJIEMEHTOB M IPOUCXOXKIECHUE WX Ha3BaHWM.
Xumnyeckue Qopmynbl. Wuaekcel u kodpduiuentsl. OTHOCHUTENbHBIE aTOMHas U
MoJIeKyJsipHasi macchl. [IpoBeneHne pacdeToB MaccOBOM [OJM XHMHUYECKOTO JJIEMEHTA B
BEILIECTBE Ha OCHOBE €ro (JOPMYJIBI.



Ilepnonnueckas cucreMa XuMH4YeCKUX 3i1eMeHTOB [[. M. MeHaeneeBa, ee CTpyKTypa: Majble U
Oonblye Nepuoibl, Tpynnsl U noArpymnmsl. Ilepuoauyeckas cucrtema Kak CpaBo4yHoe mocoOue
JUIS TIOJIyYEHHUSI CBEACHUN O XUMUYECKHUX DJIEMEHTAX.

HMemouncrpanuu. 1. Monenu (mmapocrepskueBbie U Ctroapra—bpuriie6a) pa3muvHbIX MPOCTHIX U
CJIOKHBIX BelecTB.2. Koekius CTeKIIHHON XxuMuuecko nocyael. 3. Koyuteknusi Marepuaiion
U U3JIeNMM M3 HUX Ha OCHOBE aloMuHHUA. 4. BzaunmopelicTBue Mpamopa C KHUCIOTOM U
MMOMYTHEHHE U3BECTKOBOM BO/IBI.

JlaGopaTtopHble onbIThbl. . CpaBHEHHE CBOWCTB TBEPIbIX KPUCTAUIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHME CKOPOCTM MCIApPEHMsI BOJABI, OACKOJOHA W O3TUJIOBOIO CIMpTa C
(bUIBTPOBAIBHON OyMary.

Tema 1. ATOMbI XUMHYECKHX 3JIEMEHTOB

ATOMEBI Kak Q)opMa CYHICCTBOBAHUA XUMHNYCCKUX 3JICMCHTOB. OcCHOBHBIC CBCACHUA O CTPOCHUU
aTOMOB. HOKa3aTeHBCTBa CII0KHOCTH CTPOCHHA aTOMOB. OnEBITH Pee.eptl)opﬂa. HJ'IaHCTapHaH
MOZCIIb CTPOCHUS aTOMaA.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTpOHBI. OTHOCUTENbHAS aTOMHas macca. B3auMocBs3b
MOHSATUH «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

H3meHeHne dncia IIPOTOHOB B AJPC aTOMAa — O6paBOBaHI/I€ HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

M3meHeHne uucna HEHUTPOHOB B supe aroMa — oOpasoBaHue wu30TONnOB. COBpEMEHHOE
olpeieIeHNe MOHATHS «XUMHUYECKUH 31eMeHT». M30Tonbl Kak pa3sHOBUJHOCTH aTOMOB OJJHOT'O
XUMHYECKOI'O AJIEMEHTA.

OnekTponbl. CTpo€HHE DSJIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHX DJEMEHTOB MaJIbIX
nepuo0B. I1oHATHE O 3aBEPILIEHHOM JJIEKTPOHHOM YpPOBHE.

ITepuonnueckas cucrema xuMuueckux 3nemeHToB [[. M. MeHneneeBa U CTpOEHUE aTOMOB —
bu3nYeCKUit CMBICT MOPSIAKOBOTO HOMEpa dJIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepHoa.

W3meHeHne uucia HIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XUMHUYECKOTO
aJieMeHTa — 00pa30BaHUE TOJIOKUTEIBHBIX U OTPHUIATEIILHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMu METaJUIOB M HeMeTauioB. [IpuunHbl U3MEHEHHS] METANIMYECKUX U HEMETAINTMYECKUX
CBOMCTB B mnepuoaax u rpynmnax. OOpazoBanue OuHapHbIX coeauHeHuil. [loHaTne 06 MOHHOMN
cBs3u. CxeMbl 00pa30BaHusl MOHHOM CBSI3U.

B3aumoseiicTBue aTOMOB 3JIEMEHTOB-HEMETAIIOB MEXAYy co000i — o0pa3oBaHHe ABYXaTOMHBIX
MOJICKYJI MPOCTBIX BCHICCTB. KoBanenrnas HEMOJIApHad XUMHUYCCKas CBA3b. :‘)J'IeKTpOHHI)Ie n
CTPYKTypHBIE GopMyIbl. B3aumoielicTBHE aTOMOB HEMETAIIIOB MEXKIY c000i — oOpa3oBaHue
OMHApHBIX COCAMHEHUN HEMETAIJIOB. DJIEKTPOOTPULIATEIbHOCTh. KoBanleHTHas MosipHas CBSI3b.
[TonsiTHe O BaJICHTHOCTHU KaK CBOMCTBE aTOMOB 00OPa30BBIBATh KOBAJICHTHBIE XUMUYECKHE CBSI3U.
Cocrasierre GopMysT OMHAPHBIX COSAMHEHHUN 1O BaJIeHTHOCTH. HaxXok/ieHue BaJICHTHOCTH IT0
dbopmyse OMHAPHOTO COETMHEHUS.

B3anMopeiicTBe aTOMOB METAIIOB MEXKIY CO00M — 00pa3oBaHNE METALNTHYECKUX KPHUCTAIIIOB.
[ToHsATHE O METATUIMYECKON CBS3H.



JdemoncTpaumuu. Mozenmn aTtoMOB  XMUMUYECKMX 3ieMeHTOB. [lepuonnueckas cucrema
xuMuueckux snemeHToB J[. M. MenaeneeBa (paznuyabie GopMbI).

JlaGopaTtopHble onbIThI. 3. MoienMpoBaHue NPUHIIKIA ACHCTBUS CKAHUPYIOIIEIO0 MUKPOCKOMA.
4. WzrortoBiieHne Mojieliell MOJIEKYJl OMHApHBIX coeauHeHud. 5. M3roroBineHue Mozenu,
WJUTIOCTPUPYIOIIECH CBOMCTBA METAJIIMYECKOM CBA3H.
Tema 2. IIpocTble BemecTBa

[Tonoxxenue MeramioB U HeMeTauioB B [lepuoanueckoil cucreMe XUMUYECKUX — 3JIEMEHTOB
. U.MenneneeBa. Baxxneiimye mpocThie BEMIECTBA — METaUIBI (KEJIe30, ATFOMUHUMN, KAJIBIIHH,

MarHuii, HaTpui, Kanuii). O0me GU3nIecKue CBOMCTBa METAIIIIOB.

Baxwneiimme npocTeie BellecTBa-HEMETAJUIbl, 00pa30BaHHBIE aTOMaMH KHUCIOpOJa, BOJAOPOA,

azoTa, cepbl, ¢docdopa, yraepoaa. Monekynbl MPOCTHIX BEIIECTB-HEMETANIOB — BOJOPOJA,
KHCJIOpo/a, a30Ta, rajoreHoB. OTHOCHUTENbHAs MOJIEKyJspHas macca. CrocoOHOCTH aTOMOB
XUMHYECKHX 3JEMEHTOB K OOpa30BaHUIO HECKOJIBKHUX IPOCTHIX BEIIECTB — aJUIOTPOIMHUS.

AnnotpornHbie MoIupUKAIIMK KUCTIopoaa, Gocdopa, onoBa. MeTainuecKkue ¥ HeMETATNIECKHE
CBOICTBa MPOCTHIX BenlecTB. OTHOCUTENBHOCTD ATOTO MOHSTHSL.

Yucino Asorampo. KommyectBo BemectBa. Moab. MomspHas Macca. MoJsipHBIE  00beM
ra3000pa3HbIX BemniecTB. KpaTHbie eMUHUIBI H3MEPEHUS KOJIMYSCTBA BEIIECTBA — MUJUIUMOJIb H
KWJIOMOJIb, MWUIMMOJSIPHAsT W KWIOMOJISIPHAsT MAacChl BEUIECTBA, MWUIMMOJSIPHBIA U
KHJIOMOJISIPHBIA 00beMBI ra3000pa3HbIX BEIICCTB.

PacueTsl ¢ HCIOIb30BaHUEM HOHATHH «KOJIMUYECTBO BEIIECTBAY, «MOJISIPHAs Maccay, «MOJIIPHBIN
00BEM Ta30oB», «4UCI0 ABOTraipo».

JemoncTpauuu. [Tonydenne o3ona. OOpasupl O€IOro W CEPOro OJioBa, OEIOro M KPacHOTO
docdopa. HekoToprie MeTanibl U HEMETAIbl ¢ KOJIMYECTBOM BemiecTBa 1 Moib. MospHBIN
00beM ra3000pa3HBIX BEIIECTB.

JladopaTopubie onbIThbl. 6. O3HaKOMJIEHHE C KOJUICKIIMEW MeTauioB. 7. O3HaKOMIIEHHE C
KOJUIEKIIMEH HEMETAJUIOB.

Tema 3. CoeanHeHU XUMHAYECKHX DJIEMEHTOB

CTGHCHB OKHUCJICHU. CpaBHeHI/IC CTCIICHU OKMHCJIICHUIA U BAJICHTHOCTH. OnpeneneHHe CTCIICHU
OKHCJICHHS DJJIEMEHTOB B OuHapHbIX coeauHeHusx. CocraBneHue ¢opMyn OMHAPHBIX
COeIUHEHNH, OOIIMI crToco0 UX Ha3BaHUM.

bunapHple coequHEHHS METAUIOB M HEMETaJUIOB: OKCHJIBI, XJOPHUABI, CYlIb(UIBI W TIp.
CocraBnenue ux Gopmyn. buHapHbie coeMHEHUST HEMETAIUIOB: OKCHUJbI, JIETy4YUe BOJAOPOIHBIC
COCIMHECHMS, WX COCTaB W Ha3BaHWs. [IpencraBuUTenn OKCUIOB: BOJA, YIJIEKHUCIBIN Tas3,
HeramieHass u3BecTb. [lpeicTaBuTenyu JeTydnX BOJOPOAHBIX COEIMHEHMI: XJIOPOBOAOPOI U
aMMHaK.

OCHOBaHI/IH, HX COCTaB M Ha3BaHMHA. PaCTBOpI/IMOCTL OCHOBaHUM B BOAC. HpeHCTaBI/ITCHI/I
HIGJ'IO'—IGﬁI THAPOKCUABI HATPUA, KaJIud U KaJbLUA. ITonstHe 06 HHJUKaTOpax U Ka4Y€CTBCHHBIX
pCaKknusx.



Kucnotsl, ux coctaB u Hazanus. Knaccudukarnus kucnot. IlpeacraButenu KUCIIOT: cepHas,
consiHas, a3otHas. [loHarme o mkamne kucinotHocTH (mkana pH). M3meHenue oxpacku
WHIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHMM, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh coliell B
Boje. [IpencraBurenu coseii: XJI0pua HATpUs, KapOoHAT U GocdaT KaabIusl.

AMop(dHbIE U KpUCTaNINYECKUE BEILIECTBA.

MexmonexyspHble B3auMOAEHCTBUS. THUITBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB
BEUICCTB OT TUIIOB KPUCTAJUIMYECKHUX PELIETOK.

YucTeie BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPABIX M ra3000pa3HbIx cMmeceil. CBOWMCTBa
YHCTBIX BEMIECTB U cMeceil. Mx cocraB. MaccoBas u O0ObEMHAast JTOJIM KOMIIOHCHTAa CMECH.
Pacuetsl, cBsI3aHHBIE C UCTIOIB30BAHUEM TOHSTHUS «IOJIS».

JMemoncTpanuu. OOpasibpl OKCHIIOB, KHCIOT, OCHOBAaHUHN U cojeil. Molenu KpuCTalTMYecKuX
pelIeToK XJIOpHaa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnoTHo-1ienounbie HHANKATOPHI,
M3MEHEHHE MX OKPAaCKH B Pa3jM4YHBbIX Cpelax. YHHUBEpCaJIbHbIA WHAMKATOP U U3MEHEHHUE €ro
OKpacKH B pa3ynuHbIX cpenax. [kamna pH.

JlaGopaTtopHble OnbIThI. 8. O3HAKOMJICHHE C KOJUICKIHMEH OKcuaoB. 9. O3HaKOMJICHHE CO
cBoictBamu ammuaka. 10. KauecTtBeHHast peakuusi Ha yriekucibsii ra3. 11. Onpenenenne pH
pPacTBOPOB KUCJIOTHI, 1IeJI0YU U BoJbl. 12. Onpenenenne pH TMMOHHOTO U S0JI0YHOTO COKOB Ha
cpe3e mwionoB. 13. O3nakomiieHHe ¢ KoJuiekuuen coneil. 14. O3HakomiieHHE € KOJUICKIUEH
BEIIECTB C pa3HbIM THUIOM KPUCTAJUIMUECKON  pemietku. M3roToBneHue mopenei
KPUCTALTMYECKHX pemeTok. 15. O3HakoMiIeHHe ¢ 00pa3IioM TOPHOU TTOPOJIBI.

Tema 4. U3MeHeHus MpoOUCXoadIue ¢ BemecTBaMu
ITonsTHE SIBJ'IGHI/II\/'I, CBA3aHHBIX C UBMCHCHUAMU, MIPOUCXOJAIINMU C BEIICCTBOM.

ﬂBJ’IeHI/ISI, CBA3aHHBIC C UIBMCHCHHUECM KPUCTAJUIMYECKOI'0 CTPOCHUA BCHICCTBA IPU IMOCTOSHHOM
€ro cocraBc, — (1)I/ISI/I‘~ICCKI/I€ spienns. Dusndeckue SBICHHUS B XHUMHU: JUCTUIIIIALNA,
KpucTaliindanusi, BbIIIapuBaHUEC U BO3I'OHKA BCILCCTB, @HHBTpOBaHI/Ie n I_ICHTpI/ICI)YFI/IPOBaHI/Ie.

ﬂBJ’ICHI/IH, CBA3aHHLIC C USMCHCHUCM COCTAaBa BCUICCTBA, — XUMHNYCCKUC PCAKIIUH. HpI/ISHaKI/I u
YCJI0BUSA MMPOTCKAHUA XUMHYCCKUX peaKHHfI. BI)II[CJ'IGHI/IC TCIJIOTEI U CBE€TA — PCAKIUU I'OPCHU.
ITousiTHe 00 K30 - U OHAOTCPMHUYCCKUX PCAKIUAX.

3aKOH COXpaHEHHUs] Macchl BEIIECTB. XUMHUECKHE YypaBHEHMA. 3HAUCHHE HHJIEKCOB U
koa¢¢punmenToB. CocTaBieHNe ypaBHEHUN XUMUYECKUX peaKLUi.

Pacuersl o xumMu4eckuM ypaBHEHUsM. PelieHne 3a1a4 Ha HaX0KACHUE KOJIMYECTBA, MacChl WK
00beMa NPOAYKTa PEAKIMH 110 KOJIMUYECTBY, MAacCe UM 00bEeMY MCXOIHOTO BellecTBa. PacueTsl ¢
WCIIOJIb30BAaHUEM IMOHATHS «JOJs», KOrJa HMCXOJHOE BEUIECTBO JAHO B BHJE pacTBOpa C
3aIaHHOM MAacCOBOW JI0JIEM PACTBOPEHHOI'O BEIIECTBA WJIM COACPKUT OIPENEICHHYIO JIOJII0
[IpUMecen.

Peakmun Pa3I0XKCHUA. HpCHCTaBHeHI/Ie 0 CKOpPOCTH XHMHUUYCCKHUX peaKuHﬁ. KaTaJ'II/BaTOpLI.
q)epMeHTLI. Peaxmun COCAMHCHUSI. Karanutndueckue 1 HEKaTAIMTHICCKHE pcaknuuu, O6paTI/IMI)Ie
u HCO6paTI/IMBIC pCaKkIuu. Peakmum 3amenienus. Psg akTHBHOCTH MCTAJJIOB, €TI0 MUCIIOJIb30BaHUC



JUISL TIPOTHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEaKLMM MEXKIYy METa/UIaMH U KUCJIOTAMY,
peaKkuMi BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH Apyrumu MeTauiamu. Peakuun
oOmena. Peaknum HeiTpanuzanuu. YCIIOBUS NPOTEKaHHs peakiuii oOMeHa B pacTBOpax a0
KOHIIA.

Tunbl XUMHUYECKUX pEaKIUd HA TIPUMEpPE CBOMCTB BOJbI. Peakiust pa3noXeHus — 3JIEKTPOJIn3
BOJBI. Peakimy coequHEHUS — B3aMMOJACHCTBHE BOJBI C OKCHIAMHU METAJUIOB M HEMETAJJIOB.
VYcnoBue B3auMOJECHCTBUS OKCHUJIOB METAJIJIOB U HEMETAJIOB ¢ BOJIOM. [IoHSITHE «TUAPOKCUIBI».
Peaknuu 3amereHus — B3aWMOJACHCTBHE BOJABI ¢ MeTallamu. Peakium oOMeHa — THAPOIU3
BEIIIECTB.

HMemoncTpanun. [Ipumeps! pusnueckux sBICHHUN: a) TUIaBieHUe napaduHa; 0) BO3TOHKA MOJa
Wi OCH30MHON KHUCIIOTHI, B) PAacTBOPEHHE OKpAIIEHHBIX coJyied; T) Iuddy3us TyHMIHCTHIX
BEIIECTB C TOpsIled JTaMIoYky HakanuBaHus. [Ipumepsl XUMHUECKHUX SIBICHHI: a) TOpeHue
maruusi, (ocdopa; 0) B3aUMOACHCTBUE COJSHOW KHUCIOTHI C MpPamMOpOM HWJIH MEJIOM; B)
nonyuenue ruapokcuaa meau (Il); r) pacTBopeHHE MONYYEHHOTO THAPOKCUAA B KUCIOTaX; 1)
B3aumojeiictBue oxkcuga menu (II) ¢ cepHOl KHCIOTON mpuU HArpeBaHUU; €) pa3JIOKEHUE
NepMaHraHaTa Kalus; ’) pa3jioxKeHHe MepoKcuia

BOJIOpOJIa C IOMOINBIO JMOKCHJIA MapraHia M Karajassl KapTodens WIM MOPKOBH; 3)
B3aMMOJICICTBHE pa30aBICHHBIX KHCIOT C METAJIIAMH.

JlaboparopHusblie onbIThl 16. [IpokanuBanue Meau B IilaMeHU cCIUPTOBKU. 17. 3amenieHue Meau
B pactBope xsopuzaa meau (1) sxenezom.

Tema 5. lIpakTuxyml.
IIpocreiime onepauyu ¢ BeeCTBOM

1. [IpaBuna TexHUKH 0€30MaCHOCTH NpU paboTe B XUMHUYeckoM kabuHere. [Ipuemsl oOpareHus
¢ nabopaTOpHBIM OOOpYIOBAaHMEM U HarpeBaTelbHBIMU mpuOopamu. 2. HaOmrogeHust 3a
U3MEHEHUSMH, IPOUCXOSIIMMU C TOpsIIel CBEUO, U UX ONUCaHHE (JIOMAITHUM SKCIIEPUMEHT).
3. AHanu3 NoYBbl U BOJBI (OMalIHUM 3KcrnepuMeHT). 4. [Ipu3HakuM XUMHUYECKUX peakuui. 5.
[TpuroroBneHue pacTBOpa caxapa U pacyeT ero MaccoBOM JJOJIU B pacTBOPE.

Tema 6. PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB 2JICKTPOJHMTOB

PactBopenue kak ¢uznko-xumuueckuid nporecc. [loHarue o ruapatax ¥ KpuCTaIJIOTUApPATaX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak MOJAEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACBHIIICHHBIE M IEPECHIIIEHHBIE PAaCTBOPHI.
3HaueHUE pacTBOPOB JJIsl IPUPOJIBI U CEINBCKOT0 XO35HCTBA.

[TonsiTrie 00 SIEKTPOIUTUYECKON MUCCONMANUU. DICKTPOIUTHI M HEIJICKTPOIUTHL. MexaHu3Mm
JTUCCOITHAITMN DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3U. CTEmNeHb JJIEKTPOJIUTUUECKON

JUcCColHranu. CunbHBbIC U cl1a0ble SJICKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHHUSI TEOPUHU DJIEKTPOJIUTHYECKOW Jucconranud. HoOHHBIE ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymue 10 KOHIA.

Knaccugukarus HOHOB U X CBOICTBA.



Kucnotel, ux kmaccudukanus. Jluccoumainus KHUCIOT M MX CBOWCTBA B CBETE TEOPUH
3JIEKTPOJINTUYECKON  JAUCCOLMAlMKU. MOJIEKyJaspHblE W HOHHBIE YPaBHEHHSI PEaKLHM.
B3aumoneiicTBue KHUCIOT € MeETaUIaMH. DJIEKTPOXUMUYECKUM pAJl HAMpPSKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METAJIOB. B3auMozeicTBue KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanu3anuu. BlaummopneicTBue KUCIOT ¢ coismu. Mcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKN XUMHYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanusi OCHOBaHMM M MX CBOICTBa B CBETE€ TEOPUH
ANEKTPOJIUTUYECKON auccounanuu. B3aumoaeincTBue OCHOBaHMM ¢ cojsiMH. Mcronb3oBaHue
TaOJIMLBl  PAacCTBOPUMOCTH  JIJISi  XApaKTEPUCTUKH  XHMMHUYECKHMX CBOWCTB  OCHOBAaHHUHU.
BzaumopeiicTBue 1mienoyen ¢ OKCUAaMA HEMETAIUIOB.

Conu, MX JAWccoLMalMsl U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOIUTHUYECKON TUCCOIUAIUU.
B3auMopeiicTBre coneil ¢ MetaiaMu, 0COOCHHOCTH 3THX peaknuil. BzaumopeicTBue coneit ¢
cosisimu. Vcnonb3oBanue TaOIHIbl pACTBOPUMOCTH JJII XapAKTEPUCTUKH XUMHYECKUX CBOMCTB
COJIEH.

O06o006meHne cBeieHni 00 OKCHIaxX, NX KiIacCu(UKAIMN U CBOWCTBAX.

I'eneTnmueckue paabel  METallla W HEMCETAJlIa. I'emetmueckas CBS3b MCXKAY KilacCcaMu
HCOPraHMYCCKUX BCIICCTB.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC pCaKIuu.

OmnpeneneHue cTerneHel OKUCICHUS AJIs 3JEMEHTOB, 00pa3yIoUIUX BEIIECTBAa Pa3HbIX KJIACCOB.
Peakuuu unoHHOrO OOMEHa W OKHCIMTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENh U
BOCCTAHOBUTENb, OKHUCIIEHUE M BOcCCTaHOBJIeHHE. CocTaBleHHE YpPaBHEHHH OKUCIMTEIbHO-
BOCCTaHOBUTENBHBIX PEAKIIUI METOAOM DIIEKTPOHHOTO OalaHca.

CBoiicTBa MNpOCTBIX BCHIECTB — MCTAJJIOB W HEMCTAJUIOB, KHCIOT U colieli B CBeTe
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.

JemoHcTpanuu. VcnbiTanue BEUIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOJIHOCTh. 3aBUCUMOCTD
AIIEKTPONPOBOJIHOCTH YKCYCHOM KHCJIOTBI OT KOHLEHTpALMHU. J[BUJKEHNE OKpalIeHHBIX HOHOB B
ANEKTPUYECKOM MoJe. B3aumonencTBue NUHKA C CEpOM, COJSHOM KHCIOTOW, XJIOPUAOM MEIu
(IT). F'openne maraus. B3aumoielicTBUE XJIOPHON U CEPOBOIOPOTHOMN BOJIBI.

JlabopaTopHusble onbIThI 18. B3anmozeiicTBre pacTBOPOB XJIOpHia HATPUSL U HUTpaTa cepedpa.
19. Ilonydyenne HeEpacTBOPUMOIO THAPOKCHIA U B3auUMoOJEWcTBHE ero ¢ kucioramu. 20.
B3auMopaeiicTBre KUCIOT ¢ OCHOBaHUIMU. 21. B3anMoaelicTBHE KUCIOT ¢ OKCHUJIAaMH METAJIOB.
22. BsaumopeiicTBUe KHCIOT ¢ MerauiaMu. 23. B3aumopmeiicTBHE KHCIOT ¢ coiaaMmu. 24.
BzanmopeiictBie 1mienouer ¢ kucaoTramMu. 25. B3amMmopnelcTBHe miegoded ¢ OKCHIaMH
HemeTauioB. 26. BzammopeilictBue mienoued ¢ comsimu. 27. IlomyueHue u  cBOMCTBa
HEpPAaCTBOPUMBIX OCHOBaHMHU. 28. Biaum

. 30. BzauMozgeicTBUEe KHUCIOTHBIX OKCHIOB C
menodamMu. 31. B3anmMonaeiicTBre KHCIOTHBIX OKCHIOB ¢ BOAOM. 32. B3ammomeiicTBue comeit ¢
kucioramu. 33. B3auMopeiicTBue cosel ¢ menodamu. 34. BzanmoaelcTBHE coleii ¢ CosaMH. 35.
B3auMopeiicTBrue pacTBOPOB COJIEN ¢ METAJUIAMM.



Tema 7. IIpakTnkyMm 2. CBOJiCTBa PACTBOPOB 3JIEKTPOJIUTOB

1. Monnsble peakiuu. 2. Y cI0BUS TEUSHHS] XUMHUECKUX PEAKINI MEX1y pacTBOpaMu
3JIEKTPOJIMTOB /10 KOHIIa. 3. CBOMCTBA KUCJIOT, OCHOBAHUH, OKCHUJIOB U coJiei. 4. Pemenne
AKCIIEPUMEHTAIIbHBIX 33/1a4.

[Tpu 1ByX4acOBOM IUIaHUPOBAHHUM ITPOBOJAUTCS TOJIBKO MTpaKkTHUECKas padboTa 4.
Pe3epBHOe BpeMsi—3— 4. ( BO3MOKHOE HUCII0JIb30BAHUE: TPOCKTHAS e TEIbHOCTD )

9 kiace
BBenenue. O0masi XapakTepuCcTUKA XMMUYECKUX JIEMEHTOB M XMMUYECKUX peaKkiuii

Ilepnonnueckuil 3akoH u lleprnoauyeckas cucrema xuMmuueckux ieMeHToB J[. 1. Menneneesa.
XapakTepuCTUKa 3JIEMEHTa [0 €ro NoJOoXKeHUI0 B llepuojuueckoil cucTeMe XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHI 1 COJIel B CBETE TEOpUU
JIEKTPOIUTUYECKON TUCCOLMAIINN U OKUCIIEHUS-BOCCTAHOBIICHUS.

[TonstTe o mnepexoAHbIX »dieMeHTaXx. AMMOTepHOCTh. ['eHeTHUeckuid psa MEePexXOaHOTO
AJIEMEHTA.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3imeMeHToB 1. 1. Menneneesa.

XuMuueckas opraHusanus >KMBOW U HEKUBOW MPUPOJIbI. XUMUYECKUI COCTaB siApa, MAaHTUH U
36MHOM KOpbl. XUMHYECKHE DJJIEMEHThl B KIETKAax JKHUBBIX OPraHu3MoOB. Makpo- u
MUKPOIJIEMEHTHI.

O06o0uieHne cBeeHUH O XMMHUYECKHX peakuusax. Kimaccupuxanus XMMHYECKHUX peakuuid 1o
pa3IUYHBIM TpPU3HAKaM: «4HUCJIO W COCTAaB pPEArUPYIOUIMX U OOpa3yIOIIMXCS BEIIECTBY,
«TeroBoi 3¢ (deKT», «HampaBIEHUE», «U3MEHEHHE CTElEHEH OKMCIEHHs DJEMEHTOB,
o0pa3yloIux pearupyroume BeuecTBay, «(pa3a», «MCHojb30BaHue Katanuzaropay. [loHsTue o
CKOPOCTH XMMHUYECKOM peakuuu. PakTopsl, BIUSIONIME HA CKOPOCTh XMMHUYECKHX pEaKIUil.
Karanuzarops! u karanu3. UHTHOMTOPEI. AHTHOKCHIAHTHI.

JemoncTpauuu. Paznmuunsie ¢popmel Tabmunel . U.MenneneeBa. Moaenu aToMOB 3JIEMEHTOB
1—ro mnepuomoB. Monenb CTpoeHMs 3€MHOro Inapa (MOmepeuHblid pas3pe3). 3aBUCHUMOCTb
CKOPOCTH XMMMYECKOH PEaKIUH OT MPHUPOJAbl PEarupyroLINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peakUuu OT KOHIEHTPAlMM pPEarupyroluX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKON peaklMHu OT IUIOUIaJd CONPUKOCHOBEHHUS PEArupYIONINX BEIHIECTB («KHISIINN
CJIOi»). 3aBHCHMOCTh CKOPOCTHM XHMHYECKOM peakluud OT TeMIepaTypbl pearupyroumx
BelEeCTB. [OMOreHHBII M  TreTepOoreHHbId  Karanu3bl. @OEpMEHTaTUBHBIM  KaTaaus.
WNurubuposanue.

JlaboparopHsbie onbIThl 1. IlonydyeHne ruapokcnia HUHKA M HCCIEAOBAHUE €r0 CBOWMCTB. 2.
MogenupoBanue 1noctpoeHuss Ileprogudeckoil CHUCTEMBI XUMHUYECKHX JJIeMEHTOB [l
N.MenneneeBa. 3. 3aMenieHue xeine3oM Menu B pactBope cynbdara meau (I). 4. 3aBucumocTsb
CKOPOCTM XMMHMYECKOM pEakUuU OT MPUPOALl PpPEarupyrollux BEIIECTB Ha IpUMeEpe
B3aUMOJICUCTBUSI KUCIOT C MeTaulaMHu. S. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW pPEaKIMu OT
KOHIICHTpAllUd pearupyrollux BeELIECTB HAa IPUMEPE B3aUMOJECHCTBHUS IUHKA C COJIIHOU
KHUCJIOTOM pazIU4HON KOHILIEHTpalHuHu. 6. 3aBHCHUMOCTb CKOPOCTH XHMHUYECKOM peakiuuu OT
IUIOLIA/IA CONIPUKOCHOBEHUS PEarMpyroIIuX BEIEecTB. 7. MoaenupoBaHue «KUIALIETO CI0s». 8.



3aBUCHMOCTh CKOPOCTH XHMHYECKOW peaklud OT TEeMIIepaTypbl PEarupyrollux BEmeCTB Ha
npumepe B3ammojercTBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI Pa3IUIHON
temriepatypbl. 9. PasnoxkeHue mnepokcuaa BoJopofa ¢ Nomoilbio okcuaa mapranma (IV) um
karanasbl. 10. OOHapykeHHe KaTajga3bl B HEKOTOPBIX MUILIEBHIX MpoaykTax. 11. Marnbuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJJIAaMU YPOTPOIIUHOM.

Tema 1. MeTaJLlIBI

ITonoxenue metaiuioB B Ilepuonnueckoi cucreme xumudeckux snemeHTos [[. 1. Menneneesa.
Mertannuyeckas KpUCTaUIMYECKas pelleTka M MeTalIfdyeckas XUMHYecKas cBsi3b. OOmue
¢usnueckue cpoiictBa MetaiwioB. CIjiaBbl, X CBOWCTBA M 3Hau€HHE. XUMHUECKUE CBOHCTBA
METAJIJIOB KaK BOCCTAHOBUTEJICH, a TAKXKE B CBETE MX IOJIOXKECHHS B DJIEKTPOXUMHUYECKOM Py
HaIPSKEHUN METaJIOB.

Koppo3ust meramioB u crnocoObl 60ps0ObI ¢ Hel. Metamnsl B npupoze. Obmue crnocodbl ux
MOJTYYCHUSI.

OO0masi XapakTepuCTHKA HIEJOYHBIX MeTaNI0B. Metamisl B mpupoje. Obmie crmocodsl ux
nonyueHusi. Ctpoenue aromoB. lllemounbie MeTamibl — MpPOCThIE BellecTBa. BaxHeifmue
COCAMHCHUA MICJIOYHBIX MCTAJUIOB —OKCHUABI, TUAPOKCHABI U COJIA (XJIOpI/II[BI, Kap6OHaTI)I,
cyiabdarbl, HUTPAThI), WX CBOWCTBA W TPUMCHEHHWE B HApOJHOM Xxo3siicTBe. KanmiiHbie
ya00peHusl.

OO0mas xapakTepUCTHKA 3JieMeHTOB riaBHoil moarpynnsl II rpynnbel.CtpoeHue aToMOB.
[IlenouyHo3emMenbHbBIE  METAIbl —  MPOCThle  BellecTBa.  BaxHeime  coequHEHUs
[IEJIOYHO3EMENIbHBIX METAIZIOB — OKCHIBI, THAPOKCHIBI M COJNM (XJIOPUABI, KapOOHATHI,
HUTpPAaThI, cyabdaThl, (pocdarsl), UX CBOWCTBA U IPUMEHEHHUE B HAPOJHOM XO35HCTBE.

Amomunuii. CTpoeHue aroma, (U3MYECKMe M XHMHUYECKHE CBOMCTBAa IPOCTOTO BEIIECTBA.
CoennHeHNs aIIOMUHUS — OKCHJI M THJIPOKCU, UX aM(poTepHBIN Xapakrep. Baxuelimume conu
amoMuHus. [I[puMeHeHre amfOMUHUS U €r0 COETMHEHU.

Kenezo. Ctpoenne aroma, GU3HUYECKHE M XHUMHUYECKHE CBOWMCTBA TPOCTOTO BEIIECTBA.
I'enetnueckue psnpl Fe2+ u Fe3+. Baxkueimme conu jxenesa. 3HAUEHHE JKele3a U €ro
COEMHEHUH TSl TPUPOJIBI MU HAPOJHOTO X031 CTBA.

JMemoncTpanuu. OOpa3ipl METOYHBIX U IICIOYHO3EMENBHBIX MeTauioB. OOpasibl CILIaBOB.
B3aumoneiicteue Hartpus, JUTHS U KaJlbLus C BOAOW. B3anmoneicTBue HAaTpusi U MarHus c
KHcaoposioM. BzanmonelictBrue Metanios ¢ Hemerauiamu. [lomyuenue ruapokcnos xxenesa (1)
u (II).

JlaboparopHsbie onbIThl 12. B3anMoneicTBre pacTBOPOB KHCIOT M COJIEW ¢ MeTaimiaMu. 13.
OzHakoMieHnue ¢ pynamu skenesa. 14. OxpalluBaHue IUIAMEHHU COJIAIMU IIEJIOYHBIX METAJUIOB.
15. BzaumogerictBue kanbius ¢ Bogoil. 16. Ilomydenue rugpokcnaa KaabliUsl U UCCIIEI0BaHUE
ero coiictB. 17. IlomydeHue ruapokcujga allOMMHMS M MCCIEAOBAaHHUE €ro CBOMCTB. 18.
BsaumopeiictBue xene3a ¢ constHon kucnoto. 19. [Tonyuenue ruapoxcuaos xenesa (I11) u (I11)
Y U3YYEHUE UX CBOMCTB.



Tema 2. IIpakTukymMm 1. CBojicTBa MeTa/1JI0B M HX COeIMHEHU I

1. OcyecTBieHrEe LENOYKH XMMUYECKUX MpeBpamieHuii. 2. IlomydyeHue wu cBoiicTBa
coeMHEeHUN MeTauioB. 3. PemieHue 5SKCIEPUMEHTAIBHBIX 3ajjad Ha pPAcHO3HABaHUE U
HOJy4EHUE COSIUHEHUH METAILIOB.

[Tpu AByX4acOBOM ILJTAHUPOBAHUH ITPOBOAUTCS TOJIBKO MpaKTHUecKas paboTa 3.
Tema 3. HeMeTaJJIBI

OO0mias xapakTepUCTUKAa HEMETAJUIOB: TOJIOKeHHEe B Ilepuomuueckor CHCTEME XUMHUYECKHUX
anemenToB /JI. U.Menaeneena,

O0COOEHHOCTH CTPOEHHUSI aTOMOB, 3JEKTPOOTPUIIATENBHOCTH (D) Kak Mepa «HEMETAITMYHOCTH,
pan O0. Kpucraimmyeckoe CTpOCHHE HEMETAUIOB — MPOCTBIX BEIIECTB. AJUIOTPOIHS.
duznueckue cBorcTBa HeMETANIOB. OTHOCUTEILHOCTD MTOHSITHH «METAJUI» U «HEMETAJLI.

Bonmopon. [Tonoxkenue Bomoposa B llepuomndeckoil cucteMe XumMuueckux 3nemMeHToB [[. U.
MenneneeBa. CtpoeHue atoMa U MOJICKYJbl. DU3MYECKHE U XMMHYECKUE CBOMCTBA BOJOPOJA,
€ro MoJy4YeHUue U IpUMEHEHHE.

Bopa. Ctpoenne mousekynsl. Bopoponnas xumuueckas cBsi3b. PU3MuecKHe CBOMCTBA BOBI.
AHomannu cBOMCTB BoAbl. I'mapodunbHble U ruipodoOHble BelecTBa. XUMHUECKUE CBOMCTBA
Bosbl. KpyroBopor Boabl B mpupone. Bopoouuctka. Aspanus Bozbl. bbITOBBIE (QHIBTPEIL.
MuHepanbHble BoAbL. JJUCTHIIIIMPOBaHHAs BOJIA, €€ MOJIy4€HHUE U IIPUMEHEHHUE.

O60masi xapakrepucTuka rajoreHoB. Ctpoenue aTtomoB. [IpocTeie BemiecTBa W OCHOBHBIE
COEIMHEHUS] TaJoreHOB, WX CBoiicTBa. KpaTkue cBemeHus o ximope, Opome, ¢rope u Hoje.
[IprMeHeHne raJoreHoB U UX COEAMHEHHI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aTtoma, ajsIOTpONHs, CBOWCTBA U MPUMEHEHHE poMOudeckoil cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nomydenue, cBoiictBa U nmpumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
MIPUMEHEHNE B HAPOJAHOM X03sicTBe. [IpOr3BOACTBO CEPHOU KUCIOTHI.

A3ot. CTpoeHue aromMa M MOJEKYJbI, CBOWCTBa MPOCTOrO0 BelIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBa, ToydeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCHIbI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M TMpPUMEHEHHE. HUTpaThl U HUTPHTHI,
npobiieMa uX Co/Iep KaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y100pEHUS.

®ocdop. CtpoeHne artoma, aIOTPOIHUsA, CBOWcTBa Oenoro u KpacHoro ¢ocdopa, HuX
npuMeHeHne. OcHOBHbIE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas kucnora,
docdarer. DochopHbIe YI0OpEHUSI.

Yraepoa. CtpoeHne aroma, alaoTponus, CBOWcTBa Moaudukanuii, mpumeHeHue. OKCHUABI
yraepona (II) u (IV), ux cBoiictBa u mpumeHeHue. KapOoHaThl: KaJbIMT, COMa, MOTAIl, UX
3HAUYCHHUE B IPUPOJE U KU3HU YETIOBEKA.

Kpemnuii. CtpoeHue aroma, KpUCTANTIMYECKUW KPEMHHM, €ro CBOMCTBAa U npuMeHeHue. Okcuna
kpemuus (IV), ero npupoansie pasHoBUAHOCTH. CUIIMKAThl. 3HAUEHUE COCTUHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. [IoHATHe 0 CHIIMKaTHOW MPOMBILITIEHHOCTH.



JemoncTpanuu. O6pasipl TajJoreHoB — MPOCTHIX BELIECTB. B3auMoneHCTBHE TaJloreHOB ¢
HaTpUeM, C allOMHMHUEM. BbITeCHeHHEe XJIOpoM Opoma MM HOJa M3 PacTBOPOB HX COJIEH.
B3anmopencTeue cepsl € MeTalulaMH, BOJOPOAOM M  KHCIOpoAoM. Bsaummopeicrtsue
KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI ¢ Meabto. [lornomenue yriemM pacTBOpEHHbBIX BEIIECTB
Wi ra3oB. BoccraHoBnenune meau u3 ee okcuzpa yriaem. OOpasubl NPUPOAHBIX COEIWHEHHN
xJjiopa, cepsl, Gpochopa, yriepoaa, kpeMHus. OOpa3ipl BaXHEWIINX U1 HApPOJHOIO XO03siicTBa
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, [IEMEHTA.

JlabopaTopubie onbiThl. 20. Ilonyuenue u pacnos3HaBanue Bojpopoaa. 21. MccinepoBanue
MOBEPXHOCTHOTO HATsDKeHHMsI BoAbl. 22. PacTBopeHHMe mepMaHraHata Kaius WIH MEIHOTO
Kyrmopoca B Boje. 23. I'mapartanus oGe3BokeHHOro cynbgparta menu (II). 24. Msroromnenue
TUIICOBOTO  oTrmeyaTka. 25. O3HakoMJICHHME C KOJUIGKIMEH OBITOBBIX (uibTpoB. 26.
O3HaKOMJIEHHE C COCTaBOM MHHeEpaibHOW BOJbl. 27. KauecTBeHHasl peakiusi Ha rajioreHuj-
nonbl. 28. IlomydyeHue u pacmo3HaBaHue Kuciopoja. 29. I'opeHue cepbl Ha BO3JyXe U B
kucnopoje. 30. CBolicTBa pa3daBieHHOM cepHOi KUCIOTHL. 3 1. M3ydeHnue cBoicTB ammuaka. 32.
PacnosnaBanue coneir ammonus. 33. CBoiicTBa pa30aBiIeHHONW a30THOM KHCIOTHL. 34.
B3aumoselicTBe KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menbro. 35. ['operne docdopa Ha
BO31yxe U B kuciopone. 36. PacnoznaBanue ¢ocdaron. 37. ['openue yras B kucnopoze. 38.
[Toyuenue yroiapbHOM KHUCIOTBI M u3yueHue ee cBoilictB. 39. Ilepexon kapOoHaTtoB B
ruapokapOonarsl. 40. Paznoxenue ruapokapbonata narpus. 41. IlomyueHue kpemHEBOMH
KHCJIOTBI M U3y4YEHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeJHHEHHII HEMeTALI0B

1. Pemenue skcnepuMeHTalbHBIX 3amad mo Teme «lloarpymnma ramoreHoBy. 2. Pemenue
JKCIEpUMEHTaIbHBIX  3amau 1o Teme  «llogrpynma  kuciaopoma». 3. Peuenue
SKCIIEPUMEHTANBHBIX 337au 1no teme «l[loarpymnma a3ota». 4. PemieHue skcrnepuMEHTaATbHBIX
3aaa4 o teme «lloarpynmna yriepoaa». 5. [lonyuenue, cobnpanue u pacrio3HaBaHUE T'a30B.

[Tpu 1ByX4acoBOM IUIaHUPOBAHHUM MTPOBOISATCS TOJIBKO MpaKkTU4Yeckue padbotsl 1,2 u 5.

Tema 5. OOoOmeHue 3HAHUI MO XMMHMH 3a KYpPC OCHOBHOII mkoJibl. IloaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu (F'MA)

ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMHYECKUX 3i1eMeHTOB [I. M1.Menneneesa.
@U3NYECKU CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IE€pUoJa M TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COCJUHEHHMH B MepHoJax M Ipynmax B
CBETE MPEACTABICHUI O CTPOEHUH aTOMOB 2JIEMEHTOB. 3HaueHue [lepnoanyeckoro 3akoHa.

Buapl XxrMUYECKHX CBSI3€M M THUIIBI KPUCTAUIMYECKUX PELIETOK. B3anMOCBSA3b CTPOCHUS U
CBOMCTB BENIECTB.

Knaccudukanus XuMUUECKMX peakuuid [0 pa3IUYHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyromux 1 00pa3yronuxcs BEIIecTB; HaJu4Kue TpaHullbl pa3zena ¢as3; TerioBol 3QQeKT;
U3MEHEHHE CTENeHEeH OKUCIEHUS aTOMOB; HCIOJb30BAaHUE KaTajau3aTopa; HampaBieHUe
npotekanus). CKOPOCTh XUMHUYECKHX PEAKIUi U (aKkTopsl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEaKIUil U ClOCOObl CMEUICHUS XMMUYECKOT'0 paBHOBECHSI.

IIpocTeie M cnoXHBIE BemleCcTBA. MeTalibl U HEMETaUIbl. ['€HeTMYeCKHe psAIbl METala,
HEMeTaula W TepexogHoro Meramwia. OKCHUAbl W THAPOKCHIBI (OCHOBAaHMS, KHCIOTHI,
am(oTepHbIe THAPOKCHUIBI), colu. VX cocTaB, kiaccuduKanus U o0IIre XUMHYECKHEe CBOICTBA B
CBETE TEOPUHU DJICKTPOJIUTUUECKONU TUCCOLIMAIIUH.



Pe3epBHOe BpeMsi—6— 4. (BO3MOXKHOE MCIIOJIH30BAHUE: MPOCKTHAS ACATETHHOCTh — 34)

YueOHO-TeMAaTHUECKHI IIJIaH

8 knace
Ne n/m | HaumeHoBaHue pa3fenoB U TeM Bcero gacos | K.p.
(p.p.)
da3za 3amycka (COBMECTHOE POSKTUPOBAHUE U TNIAHUPOBAHUE Y4EeOHOTO TO/A)
1 | Beenienue. ‘ 6(1) ‘
da3a MoCTaHOBKH M PEIICHUS] CHCTEMHBIX 33724
2 ATOMBI XUMHYECKHUX JIEMEHTOB 10 1
3 IIpocThie BemecTBa 7 1
4 CoelMHEHNS] XUMHUYECKHX DJIEMEHTOB 14(2) 1
5 W3meHeHus, mpoucX o IsIIue ¢ BeIeCTBAMH 11 1
6 PactBopenue. PactBopsr. CBoiicTBa pacTBOpPOB 16(1)
AJICKTPOJIUTOB
PeduiekcuBHas dasza
7 Ntorosoe noBTOpeHUE, 1EMOHCTPALIUS 4 1
JIMYHBIX TOCTH)KCHUH YUaIIUXCsl
Hroro 68 5)
9 knacc
No | HaumenoBanue tem Bcero N3 Hux
94acoB K.p.
(1p.p.)
da3za 3amycka (COBMECTHOE TUIAHUPOBAHUE U TPOEKTUPOBAHNE YU4EOHOTO TOa)
1. | Obuas xapakTepuCTHKa XUMHUUECKUX JIEMEHTOB U 10 1
XUMHYECKHUX PEaKIIHii
daza MOCTaHOBKU U pElICHUs YUeOHBIX 3a7a4
1. | Mertamisl 17(1) 1
2. | Hemeramisr 28(2) 1
4. | IlpoexTHas AESITENFHOCTD YUAIIHXCS 3
PednekcuBHas da3za
5. | O6001eHre 3HaHUH 10 XMMHHU 32 KypC OCHOBHOM 10 2
mkosibl. [ToAroToBKa K rocyaapcTBEHHOM
uroroBoi arrectanuu (I'MA)
Hroro 68 5




