


IHosicuuTebHAA 3alIUCKA

JlanHas paGouast mporpaMma OCHOBHOT'O 00IIero 00pa30oBaHus 110 XUMUU COCTaBJICHA Ha
OCHOBaHUHU:

- 00513aTeNbHOr0 MUHUMYMa (eepajJIbHOr0 KOMIIOHEHTA TOCY/IapCTBEHHOT O CTaHAapTa
oO1ero

00pa3zoBaHus;

- IPUMEPHOM IPOrPaMMBbl IO XUMUH OCHOBHOTO 00LIEro 00pa3oBaHus;

- (henepanbHOro 0Aa3UCHOTO MJIaHa I 00pa3oBaTeNbHBIX yupexaeHuil Pd;

- aBTOPCKOI1 mporpaMMmel 1o xumuu ["adpuensna O.C.

['maBHOM 11€71bI0 OCHOBHOT'O OOIIIET0 XUMUYECKOT0 00pa30BaHUs SIBISETCS
(dopMupoBaHue y 00y4arOIIMXCs LEJIOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOI'O Ha
NpUOOPETEHHBIX 3HAHUSIX, YMEHUSX,

HaBBIKaX M CII0oco0ax AesaTeIbHOCTH; 000raleHle OnblTa pa3HO00pa3HOH 1A TEIbHOCTH
(MHIMBUIyaJIbHOM M KOJIJIEKTUBHOM), OIIbITA TO3HAHUS CAMOIIO3HAHMSI; IOJrOTOBKA K
OCYILIECTBJICHHUIO OCO3HAHHOTO BHIOOPA MHAMBHUIYAJIbHON MM PO ECCHOHATBHON
TPAaeKTOpUU. DTO ONpeAesseT Ueau 00yueHus

XUMUH:

- YCBOEHHE Ba)KHEHIMX 3HAHUI 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMUHU;
XUMHYECKON CUMBOJIHKE;

- OBJIaJIeHHe YMEeHHMSAMH Ha0Jt01aTh XUMUUECKUE SIBJICHUS, IPOBOIUTh XUMUYECKUN
HKCIIEPUMEHT,

IPOU3BOINUTE PACYETHI HA OCHOBE XUMUYECKHX (POPMYJI BEIIECTB U YPABHEHUN peaKLnii;
- pa3BUTHE TI03HABATEIIBHBIX HHTEPECOB U MHTEIJIEKTYaIbHBIX CIOCOOHOCTEH B
nporuecce IpoBeIeHuUs

XUMHUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO TPUOOPETEHUSI 3HAHUI B COOTBETCTBUU
C BO3HMKAIOIIMMU >KU3HEHHBIMH MTOTPEOHOCTIIMU;

-BOCIIUTAHNE OTHOLICHHS K XUMHH KaK K OJJHOMY U3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U 3JIEMEHTY 00111e4esIOBEYECKOM KYIbTYphI;

- IPMMEHeHHUe NMOJTyYeHHbIX 3HAHNH U YMeHMHi 1711 6€3011acHOr0 NCIOIb30BaHUS
BEIIECTB U MaTepPHaIOB B OBITY, CEILCKOM XO3sICTBE M HA MIPOU3BOCTBE, PELICHHS
NPAKTUYECKUX 3a/1a4 B IOBCETHEBHOM

KU3HU, IPEYyNPExKICHUE SIBICHUM, HAHOCSIINUX BpeJl 3I0POBbIO YEJIOBEKa U
OKpYXKarollen cpeae.

Bech TeopeTnueckuil MaTepual Kypca XMMHAHM 11 OCHOBHOM IIKOJIBI PACCMAaTPUBACTCSA
Ha TIEpPBOM

rofy oOy4eHusi, YTO MO3BOJISET yHarumcs 0ojiee OCO3HAHHO U TTYOOKO M3y4YHUTh
dakTHueckuil MaTepuanl — XUMHUIO SIIEMEHTOB U UX coequHeHnid. Hapsany ¢ aTum Takoe
MOCTPOCHHE MPOTrPaMMbI JAET BO3MOKHOCTh pPa3BUBATh MOJYUEHHbIE IEPBOHAYAIBLHO
TEOpeTUYEeCKUe CBEACHUS Ha 00raTtoM pakTHUYECKOM

MaTepHualie XMMUH 3JIEMEHTOB. B pe3ynbrare BRIUTPHIBAIOT 00€ COCTABISIONINE Kypca: U
TeopHs, U (PaKTHI.

[TporpamMma nmocTpoeHa ¢ y4eToM peasin3alii METalpeAMETHBIX CBSI3eH ¢ KypcoM
¢u3uku 7 knacca,

/i€ U3y4aloTCsl OCHOBHBIE CBEICHUS O CTPOCHHH MOJIEKYJI M aTOMOB, U Ouonoruu 6—9
KJIACCOB, T/IE

JlaeTcsl 3HAKOMCTBO ¢ XMMUYECKON OpraHu3aluei KIeTKH U IpoleccaMu ooMeHa
BELIECTB.

OcHOBHOE coziepKaHUe Kypca XUMHHU § Kilacca COCTaBIISIIOT CBEAEHHUS O XUMUYECKOM



AIIEMEHTE U
dbopMax ero cymiecTBOBaHUSI — aTOMax, H30TOIAX, HOHAX, TPOCTHIX BEIIECTBAX U
BOKHEUIIINX COCTMHEHUSAX AJIEMEHTA (OKCUAaX U IPYTUX OMHAPHBIX COCAMHEHUSX,
KHCJIOTaX, OCHOBAHUSX U COJISIX), O

CTPOEHUU BellecTBa (TUIIOJIOTMH XUMUYECKUX CBSI3E€H U BUJaX KPUCTAJUIMYECKUX
pElIeToK), HEKOTOPBIX

3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIIUN U UX KIacCU(PUKAIIUH.

B conepxanum kypca 9 kitacca BHayane 0000IIEHHO PACKPBITHI CBEJIEHUS O CBOMCTBAX
KJIACCOB BEIIECTB — METAJUIOB U HEMETAJIOB, a 3aTeM MOPOOHO OCBEIIECHBI CBOMCTBA
HIEJIOYHBIX U HIEJT0YHO3EMENIbHBIX METAJUIOB U rajoreHoB. Hapsny ¢ atum B kypce
PACKpBIBAIOTCS TAK)KE U CBOMCTBA OTAEIBHBIX

Ba’KHBIX B HaPOHHOXOSHﬁCTBeHHOM OTHOIIICHHUH BCIICCTB.
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KoanuecTBo yueOHbIX yacoB- 136 (8 knacc-684, 9xnacc-684; mo2yaca B HEJIETIO B
TEUEHHE 2X JIET

o0Oy4deHus; peanu3anusi MHBAPMAaHTHOM 4acTU y4eOHOTO IJIaHa).

N3 nux:

8 kimacc: KonTponasHbIX pabot-4.

[TpakTuyeckux padbot-7.

9 knacc: KoHTpoiapHBIX paboT-3.

[IpakTrueckux paboT-6

[Tpu oprann3anuu 00pa3oBaTEIHHOTO MPOIIECCa UCTIONB3YIO CIASAYIONIHE (POPMBI:
O0BSICHUTEIHHOMILTIOCTPATUBHYIO, C DJIEMEHTAMH TTPOOJIEMHOTO U3JI0KEHHS; YACTHIHO
MIOUCKOBYIO.

[Tpu BBITIOTHEHUH TTPAKTUYECKUX padOT U JEMOHCTPAIIMOHHBIX SKCTIEPUMEHTOB
UCTIONB3YETCsl 000pPYIOBAaHUE TOYKH POCTA.

OcHOBHBIE BU/IbI KOHTPOJIS: KOHTPOJbHAs paboTa, TeCTUPOBAaHUE, TpaKTUYecKas padoTa.

OcHoBHBIE (HOPMBI KOHTPOJIS: UHAUBUAYATBHBINA, POHTATBHBINA, BEIOOPOYHBIA.
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Coaepxxanue nporpaMmmai.

8 KJIIACC

( 2 u B HEenemto; Beero 704 )

Beenenue (44)

XUMUs — HayKa O BEILECTBAX, UX CBOMCTBAX W MpeBpaiieHusx. [IoHsITHe 0 XuMruueckomM
DIIEMEHTE U

dbopMax ero CyriecTBOBaHHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.
[IpeBpamenus BemecTB. OTaNUNE XUMUYECKUX PEaKIUN OT (PU3NYECKUX sABICHUNA. PO
XUMUU B )KU3HU YesioBeka. Xemoduus u xemodoous. Kparkue cBeneHus U3 HCTOPUU
BO3HUKHOBEHMS U pa3BUTUS XxuMuH. [lepuon

anmxumud. [lonsitue o punocodpeckom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu.
Ponb oTeuecTBEHHBIX YUCHBIX B CTAHOBJICHUHM XUMHUUECKOW Hayku — pabotsl M. B.
Jlomonocosa, A. M. bytneposa, [{. 1. Menneneena.

XuMHu4ecKas CHMBOJIMKA. 3HAKA XUMUYECKUX 3JIEMEHTOB U MPOUCXOKICHUE UX
Ha3BaHWi. XuMmuueckue Gopmyisl. Maaexcsl u kodddummerTsl. OTHOCUTETHHBIC
aTOMHAasi U MOJIEKYJIIpHAsI MaccChbl.

PacueT MaccoBo#i 10711 XUMUYECKOTO AJIEMEHTa 10 JopMyJie BEIIECTRA.
Ilepuoanueckas cucrema xumuueckux aneMeHToB 1. 1. MenneneeBa, ee crpykrypa:
MaJible U O0bIIne

NEePUOIbl, TPYNIbI U NOArPYNIbI (T1aBHas U mobouHast). [leproauueckas cuctema Kak



CIIPaBOYHOE MOCOOME AJIsl MOJTYyUYEHUS CBEJICHUN O XUMUYECKUX AJIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxaeHre oTHOCUTEIbHONW MOJICKYJISIPHON MacChl BEIIECTBA
10 €ro XuMu4eckout popmyie. 2. Berurcnenue MaccoBOi JOJIU XUMHUYECKOTO AJIEMEHTA B
BEILIECTBE MO €ro popmyie.

3HATH,4TO TAKOE «XMMHUYCCKUM JIEMEHT» U TPHU (POPMBI €ro CcyliecTBoBaHus, 20 3HaKOB
XUMHUYECKUX

aneMeHToB (H — Ca) noHsTHE OTHOCUTEIBHOM aTOMHOU U MOJIEKYJIIPHOW MAacCCHI.
¥YMeTh: Ha3bIBaTh XUMHUYECKHI 3JIEMEHT MO €r0 3HaKy U Ha00OpOT, paCCUUTHIBATH
OTHOCHUTEIIbHYIO

MOJIEKYJISIPHYIO MacCy M0 XUMUYECKOU opMyJie, yKa3blBaTh HHACKCHI U

KO3 (D PHUITMEHTHI, 3aITUCHIBATH

(dbopMyITBI BOJIBI, KUCIIOPO/Ia, YTAESKUCIIOTO ra3a, UCIOIb30BaTh BCE ATO.

Hcnoab3oBaTh AJisi: 6€30MacHOr0 00palieHus ¢ BEIECTBAMHU U MaTepHaIaMHu.

T emal AToMbl XUMHYECKHUX 3J1eMEeHTOB (94)

ATOMBI Kak ¢opmMa CyIIeCTBOBaHUS XUMHUUYECKHUX 3J1eMEeHTOB. OCHOBHBIC CBEJICHUS O
CTPOCHHMH aTOMOB. J[0Ka3aTeabCTBa CI0KHOCTH CTpoeHUsT aToMoB. OmbITeI Pezepdopa.
[InanerapHas MOJIEJIb CTPOCHHUSI aTOMA.

CocTaB aTOMHBIX siJIep: MPOTOHBI U HEUTPOHBI. OTHOCUTEIbHAS AaTOMHAs Macca.
B3auMocBs3b OHATHI

«MPOTOHY, «KHEUTPOHY, KOTHOCUTEIbHAS aTOMHASI Macca.

N3menenure yucia mpoTOHOB B sAJIpe aToMa — 00pa30BaHUE HOBBIX XUMHUECKUX
aIeMeHTOB. M3MeHeHre Yncia HEHTPOHOB B sApe aToMa — 00pa30BaHKUE H30TOIOB.
CoBpeMeHHOE ONpeiesICHNE MOHITUS «XUMHYECKUN 3eMeHT». M30Tomnbl Kak
Pa3HOBUAHOCTH aTOMOB OJTHOTO XMMHUYECKOTO PJIEMEHTA.

OnekTpoHbl. CTpOCHHUE JICKTPOHHBIX 000I0YEK aTOMOB XUMHYECKUX 3JIeMEHTOB No |—
20 nepuoaunudeckoii cuctemsl [{. 1. Menaeneena. [loHsTHe 0 3aBEpIICHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM

cio0€e (IHEPTeTHYECKOM YPOBHE).

[Tepunognueckas cuctema xuMuyeckux syiemeHToB . 1. MenaeneeBa u ctpoeHue
aTOMOB: (PU3HUECKHIA

CMBICJT IOPSITKOBOTO HOMEPA JIEMEHTa, HOMepa TPyIIbl, HOMepa Mepruoa.

N3meHeHre yucia 3JIeKTPOHOB Ha BHEIITHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
AJeMeHTa —

00pa3zoBaHue MOJIOKUTEIBHBIX U OTPHUIATEIHHBIX HOHOB. M0oHBI, 00pa3oBaHHbBIE aTOMaMU
METaJIOB U

HeMeTaJIoB. [[puunHbI N3MEHEHN METANTMYECKUX U HEMETAJITTMYECKUX CBOMCTB B

[IEPUOJIAX U TPYIIIIAX.
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O6pa3zoBanue OuHapHbIX coenuHeHnit. [lonsaTre 06 noHHOM cBsA3U. CxeMbl 00pa30BaHUS
MOHHOM

CBSA3HU.

B3anmMopelicTBue aTOMOB XMMHUECKUX JIEMEHTOB-HEMETAIIJIOB MEXIy COO0H —
o0Opa3oBaHue ABYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBajieHTHas HemosipHast
XUMHUYECKas CBSA3b. DIIEKTPOHHbBIE U

CTPYKTYPHBIE (POPMYIIBI.

B3aumoseiicTBre aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIIIOB MEXKy COO0N —
o0Opa3zoBaHue OMHAPHBIX COETMHEHUN HEMETANIOB. DIEeKTPOOTpULaTeaIbHOCTh. [ToHsTHE
0 KOBAJICHTHOM IOJIIPHOM CBSI3U.



B3aumonelicTBre aTOMOB XUMHUYECKUX 3JIEMEHTOB-METAJUIOB MEXKy COO0NH —
o0pa3oBaHuEe METATUYECKUX KpUCTAIUIOB. [IoHsATHE O METAIITNYECKOM CBSI3H.
JemoncTpaunu.Moaenn aToMOB XUMHUYECKUX 3JIEMEHTOB. [lepuoanyeckas cucrema
xuMu4deckux aeMenToB . . Meneneena.

KonrtpoJubHnas padora Ne 1.

3HATBH,4TO XUMUYECKHUE CBOMCTBA JIIEMEHTA 3aBUCSAT OT 3JIEKTPOHOB HA BHEIIIHEM
AHEPTreTHUECKOM

YPOBHE, CTPOEHUE aTOMa 3apsAJl Apa TJIaBHAs XapaKTEPUCTHUKA aTOMa, TUITbI XUMHUYECKON
CBSI3U U METAJUIMYECKNE U HEMETAIJINYECKUE CBOMCTBA HA aTOMHOM YpPOBHE.
YMeTb:Ha3bIBaTh U3BECTHBIC XUMUUYECKHUE DJIEMEHTBI, 00BSICHSITH CMBICT HOMEPA
XUMHUYECKOTO 3JIEMEHTA B IEPUOJUYECKON CUCTEME, HOMEPOB I'PYIIIIBI U IEPUOJIA, K
KOTOPBIM 3JIEMEHT MPUHAJIEKUT,

XapaKTePU30BaTh U3BECTHBIN XUMHUUECKUHN AJIEMEHT Ha OCHOBE €r0 MOJIOKEHUS B
MIEPUOTUYECKON CUCTEME.

Hcnoab3oBath A7s: 6€30IMacHOTO oOpallleHus ¢ BEIleCTBAMU B MaTepHaiaMu;
5KOJIOTUYECKU

rPaMOTHOTO ITOBE/IEHN B OKPY KaIoIIel cpeie.

T e m a 2 IIpocTbie BemecTBa (S4)

[TonoxeHrne METAJIJIOB U HEMETAJUIOB B IEPUOIUUECKON CUCTEME XUMUYECKUX
anemenToB 1. U.

MenneneeBa. BaxHeimme mpocThie BEIIECTBA — METAIUIBL: KEIE30, ATFOMUHUH,
KaJbI[UM, Marauu,

HaTpuii, kanuit. OOume dpuznueckue cBOMCTBa MeTaioB. Baxkuelme npocteie
BEIIECTBAa — HEMETAILIbl, 00pa30BaHHbIC aTOMaMU KUCIOPO/ia, BOJAOPO/IA, a30Ta, CEPHI,
docdopa, yrinepoaa. CriocoOHOCTH

aTOMOB XUMHYECKHX DJIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB —
aJITOTPOITHS. AJIJTOTPOITHBIE MOAM(HUKAIIMN KHCIIopoa, hochopa U 0JIoBa.
Meramueckue U HeMeTalJIMYeCKrUe CBOMCTBA

MPOCTHIX BelecTB. OTHOCUTENBHOCTD JIEICHUS MPOCTHIX BEIIECTB HA METAJIBI U
HEMETaJUIBL.

[TocTostnnas ABoraapo. Konnuectso BemectBa. Moabs. MonspHas macca. MossipHbIit
00beM ra3000pa3HbIX BeliecTB. KpaTHble e IMHUIIBI KOJIMYECTBa BEIECTBA —
MUJUTUMOJIb U KUJIOMOJIb, MUJUIMMOJIIPHAs U KUJIOMOJISIpHAsI MacChl BEIlIeCTBa, MUJLIIU -
MOJISIPHBINA U KMJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEUIECTB.

Pacuetsl ¢ ucob30BaHUEM MOHATHI «KOJIWYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM

razoB», «IIOCTOSIHHAsI ABOTaipoy».

PacuyerHsbie 3agaun. 1. Beruncienne MossipHO Macchl BEHIECTB 110 XUMUYECKUM
dbopmynaMm. 2. PacdyeTsl ¢ HUCTOIB30BaHUEM MTOHSATUN «KOJTMYECTBO BEIIECTBAY,
«MOJISIPHASI Maccay, KMOJISIPHBIN 00beM

razoB», «IIOCTOSIHHAsI ABOTaipoy.

HNemoncTpauuu. [Tonydenne o3ona. OGpasiipl 6€10r0 U Ceporo 0JIoBa, 0€I0ro u
KkpacHoro (ocdopa.

HexoTopeie MeTamibl 1 HEMeTauIbl KOJIMYECTBOM BeliecTBa 1 Monb. Mozennb MOJIsipHOTO
o0beMa ra3o00pa3HbIX BEIIECTB.

3HaTh, YTO JIeJIeHUEe Ha METaJ/JIbl U HEMETAJLJIBI - YCJIOBHO, HO OTJINYUSA MEXIY
HUMU BCe-TaKU

€CTb, YTO TAKO€ KOJIMUECTBO BEIECTBA U MOJISIPHBIN 00bEM Ia30B, PACYETHBIE



popMyJIbL, UTO
TaKO€ «JJIOTPOIUA».
YMeThb: IPUMEHATh 3TU 3HAHUA Ha ITPAKTHUKE.

Hcnoab3oBarh 1s: 6€30IMaCHOTO 0OpallleHus C BEIIeCTBAMH U MaTepHUaJIaMHU.
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T ewma3 CoequHeHUs XHMMYECKHUX 3J1eMeHTOB (14 1)

Crenenb okucneHus. OnpeneneHne CTENeHN OKUCIECHUS 3JIEMEHTOB 110 XUMUYECKOU
dbopmyne coequHenus. CocrapieHue GopMys OMHAPHBIX COSTUHEHUM, OO CIOCO0 MX
Ha3bIBaHuUs. buHapHble

COCIMHEHUS: OKCHUJIBI, XJIOPUBI, CyIbPuasl u ap. CoctaBiaeHue ux Gopmy.
[IpencraBuTenu OKCHUIOB:

BOJIa, YIJIEKUCIIBIM a3 U HerameHas u3BecTb.l [peacraBurenu neTyanx BOAOPOIHBIX
COEIMHEHUM: XJIOPOBOJAOPOJ U aMMHUAK.

OcHoBaHUs, UX COCTAaB M Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUH B Boje. Tabiuia
pPacTBOPUMOCTH THJIPOKCUJIOB U coJieil B Boje. IIpencraBuTent menoueit: ruIpoKCUIbI
HaTpUs, Kanus U Kanblus. [lonstue

0 KauyeCTBEHHBIX peakuusax. Maaukatopsl. U3MeHEHNE OKpACKH HHAUKATOPOB B
HIEIIOYHOU CPEE.

Kucnotsl, ux coctaB u Ha3Banus. Knaccudukanus kucnor. [IpeacraBurenu KUCIOT:
CepHasl, COJIIHAs U

a3oTHas. VI3MeHeHne OKpacKu UHIUKATOPOB B KUCIOTHOM CpeJie.

Conm xak npou3BOAHBIE KUCIOT U OCHOBaHUU. VX cocTaB u Ha3BaHusA. PacTBopuMocCTh
COJIEH B BOJIE.

[IpencraButenu cosieil: XxJaopuj HaTpusi, KapOOHAT U GpocdaT KanabIHs.

AMOpQHBIC U KPUCTALITUYECKUE BEIIECTBA.

MexMolieKynsipHble B3aUMOICUCTBHS. THUITBI KPUCTAIUIMYECKUX PEIIETOK: MOHHAS,
aTOMHAasi, MOJIEKYJIIPHAS U METAUIMYECKAsl. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THUIIOB
KPUCTAJUIMYECKUX PELIETOK.

BemiecTBa MOJNEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. 3aKOH IOCTOSIHCTBA COCTaBa
JUISL BEIIECTB

MOJIEKYJIIPHOTO CTPOEHUS.

Uuctele BemnecTBa u cMecu. [IpruMephl JKUIKHUX, TBEPIBIX U Ta3000pa3HBIX CMECEH.
CBoiiCTBa YUCTHIX

BelecTB U cMeceit. x coctaB. MaccoBasi 1 00beMHas J0JM KOMIIOHEHTa CMECH.
PacueTsl, cBA3aHHBIE C

WCII0JIb30BAHUEM TOHATHUS «HOJISD».

Pacuernsbie 3agaun. 1. Pacyer MmaccoBoi 1 00bEMHON J10JIEH KOMIIOHEHTOB CMECH
BEIIECTB. 2. Bbruncienue MaccoBoi J0JM BEIlIECTBA B PACTBOPE MO W3BECTHOM Macce
PaCTBOPEHHOTO BEMIECTBA U Macce

pactBopuTens. 3. BeruncieHrue Macchbl pacTBOPSIEMOIO BEIIECTBA U PACTBOPUTEIS,
HEOOXOMUMBIX 1A

IIPUTOTOBJIEHHUSI ONPEIECIEHHON MacChl pacTBOPa C U3BECTHOW MacCOBOM J10JIEH
PacCTBOPEHHOTO BELIECTBA.

JMemoncTpauuu. OOpasiibsl OKCHIOB, KUCJIOT, OCHOBaHUH U cosieil. Moenun
KPHUCTAJUIMYECKUX PELIETOK

XJIOpHJla HaTpus, ainmasa, okcuzaa yraepoza (IV). B3peiB cmecu Bogopoaa ¢ BO31yXOM.
CrniocoOwlI paznenenusi cMmeceid. JJuCTHIIISIUS BOIBI.

JlabopaTopHbie onbITHI. 1.3HAKOMCTBO ¢ 00pa3IlaMy BEIIECTB Pa3HBIX KJIACCOB. 2.



Paznenenue cmecen.

KonTtpoJubHas padora Ne 2.

3HAaTh,uTO TaKOE CTENEHb OKUCIICHHSI, KJIIACCHI XUMUYECKUX COSTUHEHUIN: OKCHIBI,
JeTy4Hre BOJIOPOAHBIE COCIMHEHNU S, OCHOBAHHUS, KUCIIOTHI, COJIH, OErJI0 HOMEHKIIATYPY, O
KPUCTATUYECKUX U aMOPPHBIX

BEILIECTBAX, TUIIbI KPUCTAJUTMYECKUX PEIIETOK, O YUCTHIX BEIIECTBaX U CMECSX.
YMerb:umess XUMUYECKYI0 POpMYITy, HAUTH CTEIEHb OKUCIICHUS U HA000pOT, 3Has
CTENEHb OKHUCIIEHHUS AJIEMEHTOB COCTaBUTh XUMHUUYECKYIO (hopMyIy, 1o GpopmyIie
XUMHYECKOTO COECIMHEHUS HAa3BaTh €ro

KJIACC TMOJIB3YACh MPU 3TOM HOMEHKJIATYPOU, pa3/IeTuTh MPOCThIE CMECH U PACCUUTATH
MaccoBYI0 (00BEMHYIO) JOJTIO BEIIECTBA CMECH.

Hcnoap3oBath 11s1:0€3011aCHOTO OOpaIeHus C BEIECTBAMH U MaTepHaIaMu.

T e M a 4 U3menenus, mpoucxoasiime ¢ Bemecrsamu (12 4)

[lonsiTHE ABNEHUI KaK U3MEHEHUH, IPOUCXOISIINX C BellleCTBaMu. SIBIeHUS, CBA3aHHbIE
C UBMEHEHUEM KPUCTAILIMYECKOTO0 CTPOEHUS BEIIECTBA IPU MOCTOSSHHOM €T0 COCTaBE, —

¢duznueckue sBie
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Husl. usndeckue sIBACHUS B XUMUU: JTUCTUIUIALNSA, KPUCTAIIIN3ALMs, BbIIapUBaHUE U
BO3TOHKA BEIIECTB, IECHTPUYTUPOBAHHE.

SIBneHus, cBsI3aHHBIE C U3MEHEHHUEM COCTaBa BEUIECTBA, — XUMHUYECKUE PEAKIINH.
[Ipu3Haky n ycnoBus

NPOTEKaHUS XUMUYECKUX peakuuii. [IoHsTHE 00 2K30- ¥ SHIOTEPMUUYECKUX PEAKIIHSIX.
Peakuuu ropeHust Kak 4acTHBIN CIyda 3K30TEPMUUYECKUX PEAKIIUH, IPOTEKAOIIUX C
BBIJICJICHUEM CBETA.

3aKOH COXpPAHEHHUs MacChl BEIIECTB. XMMHUUYECKUE YPAaBHEHUS. 3HAUEHUE UHICKCOB U
kod¢dunrenToB. CocTaBleHHE YPAaBHEHUM XUMUYECKUX PEAKIIHA.

Pacuersl no XxuMH4eCKUM ypaBHEHUSM. PernieHue 3a1au Ha HAX0XK/IEHUE KOJIMYeCTBa
BEIL[ECTBA, MACCHI

Wi o0beMa MPOJYKTa PeaKkIMy Mo KOJIMYECTBY BEIIECTBA, Macce Wi 00beMy
HCXOJIHOI'O BEILIECTBA.

PacueTsl ¢ MCI0JIB30BaHUEM MOHATHS «JI0JIs)», KOTJ1a UCXOTHOE BEIIECTBO JAHO B BHUJIE
pacTBOpa C 3aIaHHON MacCOBOM J0JIE paCTBOPEHHOI'O BEILIECTBA WA COJCPHKHUT
OIPEJICIICHHYIO JOJII0 TPUMECEH.

Peakuuu paznoxxenus. [lonstue o ckopoctn xuMnuueckux peaknuil. KaranuzaTtopsl.
DepMEeHTBHI.

Peakium coenunenus. Katanutuueckue u HeKatanutudeckue peakiun. O0paTumbie U
HeoOpaTuMbIe

peakiuu.Peakiuy 3amenieHus. DIEKTPOXUMUYECKUN Pl HANIPSYKEHU METAJIIOB, €TI0
HCIIOJIb30BAHNE

JUIS1 IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKIMi MEX Ay MeTajulaMu U
pacTBOpaMu KHUCIOT.

Peakuuy BEITECHEHMS OTHUX METAJJIOB U3 PACTBOPOB MX COJIEHN APYTrMMHU METaJUIaMHU.
Peakiiun oomena. Peakiiuu HelTpanu3anuu. Y CIOBUS MPOTEKaHUS Peakifii oOMeHa B
pacTBopax 10

KOHLIA.

Tunbl XUMUYECKUX peakuui (1o MPU3HAKY «UUCIIO U COCTAB UCXOJIHBIX BEIIECTB U
IPOJYKTOB peakluKi») Ha IPUMEPE CBOMCTB BOJbI. Peakiiys pa3nokeHus — 3JIEKTPOIIU3
BoAbl. Peakniuu coequnenns —



B3aMMO/IEHCTBUE BOJBI C OKCHJIaMU METAJIOB U HEMETAIJIOB. [IoHATHE «TUIAPOKCHIIBIY.
Peakuuu 3ameneHns — B3aUMOJEUCTBHE BOJBI C HIEIIOYHBIMU U IEJI0YHO3EMEIBHBIMA
MeTaiiaMu. Peakunn oOMeHa

(Ha mpuMepe ruaApoIin3a cylnbpuaa aTlOMUHNAS U KapOuaa KaJlbLIKs).

Pac4yerHsble 3aga4n. 1. BerunciieHne no XMuMUYECKUM yPAaBHEHHUSM MAcChl WIH
KOJINYECTBA BEIIECTBA 110 U3BECTHOM MACCE MM KOJUYECTBY BEIIECTBA OJHOIO U3
BCTYMNAIOIIMX B PEAKIUIO BEILIECTB WU

IPOAYKTOB peakiuu. 2. Berarcienre Maccsl (KOJIUYECTBA BEIIECTBA, 00beMa) MPOIyKTa
peakuuu, eciu

M3BECTHA Macca UCXOJHOrO BEIIECTBA, COIEPIKAILETO ONPEIEICHHYIO JI0JII0 MpuMecei. 3.
Beruucnenue

Macchl (KOJIMUYECTBa BEIeCTBa, 00beMa) MPOyKTa PeakiMy, €Clii U3BECTHA Macca
pacTBOpa U MaccoBas

JI0JIs1 PACTBOPEHHOTO BEILIECTBA.

HNemoncTpanuu. [Ipumeps! pusnueckux sBieHUil: a) uiaBjaeHue napaduxa; 6) BO3roHka
M0J1a WIH

OEH30MHOM KUCJIOTHI; B) paCTBOPEHUE NEpMaHTaHaTa Kajius; r) 1udPy3ust 1ymucThIX
BELIECTB C ropAIIeH JIJaMIIOYKN HakaauBaHus. [IpruMepbl XUuMHUYECKUX SIBJICHUI: a)
ropeHue maruus, gocgopa; 6) B3auMoAEHCTBUE COISIHON KUCIOTHI C MPaMOPOM HIIH
MmenoM; B) momy4yenue ruapokcuaa meau (I1); r) pactBopenue moaydeHHOro THAPOKCHIA
B KHUCJIOTax; 1) B3aumoiericteue okcuaa meau (I1) ¢ cepHoit KuciaoToi Mpu HarpeBaHUU;
€) pa3yioKeHue IepMaHraHaTa Kajus; 5k) B3auMOJIeHCTBUE pa30aBIEHHBIX KUCIIOT C
METaJlJIaMU; 3) PA3JI0KEHUE EPOKCUA BOIOPOA; H) AIEKTPOIU3 BOJBI.
JladopaTopHbie onbIThI. 3. CpaBHEHUE CKOPOCTH UCHAPEHUS BOABI U CIIUPTA IO
MCYE3HOBEHHIO UX Karellb Ha priibTpoBalibHOM Oymare. 4. OKuUCIIeHHEe MEIH B TUIAMEHU
CIIUPTOBKU WJIK rOpeikH. 5. [IoMyTHEHME N3BECTKOBOU BOBI OT BBIIBIXaEMOT'O
yriaekucioro rasa. 6. [lonydenue yriekucioro rasa

B3aMMO/JICHCTBUEM COJIbI M KUCIIOTHL. 7. 3aMelieHre Meiu B pactBope xjopuaa meau (1)
HKEJIE30M.

KonrtpoubHnas padora Ne 3.

3HaTh ypaBHEHMS] XUMUYECKUX PEAKIIMM, YTO TAKOE XMMHUECKAasl peaKIIts;
KJIACCU(PUKALINIO PEAKIIHIA;

3aKOH COXPaHEHUS MacChl BEILIECTB.

YMeTh: Ha3bIBaTh COEIMHEHUS N3YUEHHBIX KIACCOB; ONPENEIATh TUIIBI XUMUYECKUX
peakuuii; BBIYUCIATh KOJMYECTBO BEUIECTBA, 00bEM UM MAcC; MO KOJIMYECTBY BEIIECTBA,
00BEMY MJIM Macce peareHTOB

WIM NIPOIYKTOB PEAKIUU.

Hcnoab3oBaTh 1uis: 0e30MacHOTrO o0pallleHus ¢ BeECTBAMU U MaTepuajIaMu;
HKOJIOTMYECKH IPAMOTHOTO MOBEJICHHUS B OKpY>KaloIllel cpejie; OLeHKU
BIUSHUSAXUMHUYECKOTO 3arps3HEHMS OKPYKAIOIIeH

Cpcabl HA OPraHnU3M YCJIOBCKaA.
8

T e M a5 lIpakTukym Nel Ilpocreiimue onepanuu ¢ BemecTsom (S 4)

1. IIpaBuna TexHuKK 6€30MaCHOCTH IIpH paboTe B XuMHUeckoM kabunere. [Ipuembl
oOpaitieHus ¢ 1abopaTopHbIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMU IPUOOpaAMH. 2.
HaOnronenust 3a u3MeHEHUSIMU, POUCXOIAIIMMU C TOPSIIEH CBEUOM, U UX ONuUcaHue. 3.
AHanu3 nouBsl U BOJpL. 4. [IpU3Haku XUMUYECKHX

peakuuid. 5. [IpuroToBiIeHHe pacTBOpa caxapa U OIPEAEIEHHE MAaCCOBOM 10U €T0 B



pacTBope.

Vyaruecst 10/okHb: TIOyIUTh MEPBbIE HABBIKU PA0OTHI C
000pyOBaAaHUEM U PEaKTUBaMU.

YMeTrb:npuMeHUTh MMeEIIHECH 3HAHUS HA MPAKTHKe.

T e m a 6 PacrBopenne. PactBopsl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (19 4)
PactBopenue kak ¢pusnko-xumudeckuit mporecc. [lonarue o ruaparax u
Kpucramuioruaparax. PactBopumocts. KpuBbie pacTBOpuMOCTH Kak MOJETb
3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEMIECTB OT

TeMiiepatypsl. HachbllieHHbIe, HEHACBIIIEHHBIE U MTEPECHIIICHHBIE PACTBOPHI. 3HAUCHUE
pacTBOPOB AJIA

MIPUPOJIBI U CEIBCKOTO XO0351CTBa.

[TonsiTre 00 PMEKTPOTUTUIECKON JUCCOIUAIIAN. DIICKTPOIUTHI U HEIJIEKTPOIUTHL.
MexaHu3M AUCCOIMAIUN IEKTPOJIUTOB C PA3IMYHBIM TUIIOM XUMUYECKOM CBS3U.
CreneHp AIEKTPONUTUYECKON auccoruanuu. CUibHbIC U ClIa0ble SJIEKTPOIUTHIL.
OCHOBHBIE TTOJ0KEHUS TEOPUH IICKTPOIUTHUECKON Aucconnanuu. oHHbIE ypaBHEHUS
peaKuuid.

VYcnoBus MpoTeKaHUs PeaKIIMi 0OOMEHa MEXTY SJIEKTPOIUTAMU /10 KOHIA B CBETE
HMOHHBIX MPEACTaBICHUN.

Knaccugukanust HOHOB U UX CBOMCTBA.

Kucnotsl, nx knaccudukanus. [ucconnanusi KUCIOT U UX CBOICTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON Tuccounanviv. MoJeKysipHble 1 MOHHbIE YPaBHEHUS peaKuii
KHUCJIOT. B3auMoencTBrue KUcioT ¢

MeTaJUTaMU. DJIEKTPOXUMUYECKUIN AT HANPSIKEHU MeTallIoB. B3anmMoaencTBue KUCioT
C OKCUAaMHU

METAJUIOB. B3auMoelncTBrE KUCIOT C OCHOBAHUSMHU — PEAKLIMS HEUTPAIU3ALINH.
BzaumoneiicTBue

KHUCTIOT ¢ colisiMu. Vcrionib3oBaHue TaOIHUIIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKUX

CBOWCTB KHUCJIOT.

OcHoBanus, ux kinaccudukaius. Jluccomnuaius OCHOBAaHUM U UX CBOMCTBA B CBETE
TEOPHH FIEKTPOIUTUUECKON quccoManuu. B3anmoaercTBue OCHOBaHUM ¢ KACJIOTaMH,
KHUCTIOTHBIMU OKCHJIAMH U coyisiMH. Vcrionbp3oBanue TabIuIbl paCTBOPUMOCTH JIJIs
XapaKTEPUCTUKU XUMHYECKUX CBOMCTB OCHOBaHM. PasznokeHne HepacTBOPUMBIX
OCHOBAHUU IIPH HAIPEBaHUMU.

Counu, ux Knaccuukaius u JUCCOIUAIUS PA3THYHBIX TUTIOB cojieil. CBoICTBa comeil B
CBETE TEOPUU

ANEKTPOJIUTUYECKON qucconranvu. BzauMoaencTBre conel ¢ MeTaaiaMu, YCIOBUS
MIPOTEKAHUS 3THX

peakuuii. BzaumoaencTBre coiel ¢ KUCIOTaMH, OCHOBAaHHUSIMH U COJISIMU.
Hcnonb3oBanne TaOIUIILI

PaCTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHUUYECKUX CBOMCTB COJIEH.

O06o0mieHne cBeieHnid 00 OKCUIaX, X KIacCH(PUKAIMN U XUMHYECKHX CBOMCTBAX.
['eneTnueckue psbl METAVIOB M HEMETAJIOB. | '€ HeTHYEeCKas CBSI3b MEXKY KJIacCaMU
HEOPraHU4YeCKuX BemecTB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTEND U
BOCCTaHOBUTEIIb, OKUCIICHHE U BOCCTAHOBJIEHHUE.

Peakmii noHHOTO OOMEHA M OKHCIIUTEIHhHO-BOCCTAHOBUTENbHBIE peakiui. CocTaBlieHne
YpaBHECHUU

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIO0M 3JIEKTPOHHOTO OanaHca.



CBoiicTBa IPOCTHIX BEUIECTB — METAJUIOB U HEMETAILJIOB, KUCIIOT U COJIEH B CBETE
MPEICTABIICHU

00 OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIX MPOLIECCaX.

JemoHcTpauuu.licrbITaHNE BEIIECTB U KX PACTBOPOB HA AJIEKTPONPOBOIHOCTD.
JIBr>kKeHHE OKpaIlI€eHHBIX HOHOB B DJICKTPUUYECKOM I10JI€. 3aBUCUMOCTD
AIIEKTPONPOBOIHOCTH YKCYCHOM KUCIIOTHI OT

KOHIIEHTpaluuu. B3anMoielicTBHE [IUHKA C CEPOM, COJISTHOM KUCIOTOM, XJTOPUAOM MEIN
(IT). 'openue

Mar"us. BzanmonencTBue XJ0pHOU U CEPOBOIOPOTHOM BOIBI.
9

JlaGopaTopHble onbIThL.8. Peakiinu, XxapakTepHbie sl pACTBOPOB KUCIIOT (COJISTHOM
WJIU CEPHOM).

9. Peakuuu, xapakTepHble JIJIsl paCTBOPOB IIEJI0YeH (THAPOKCUIOB HATPUS WIIH KaJlvs).
10. ITonyyenue

U CBOMCTBa HEPACTBOPUMOI'O OCHOBaHMSI, Haripumep ruapokcuaa meau (I11). 11. Peakuuw,
XapaKTepHbIE

JUJIS. pacTBOPOB coJier (Hanmpumep, i xiopuaa meau (I11)). 12. Peakiuu, xapakTepHblie
JUIsl OCHOBHBIX

OKCHUJIOB (Hampumep, A okcuaa kanbius). 13. Peakiuu, XxapakTepHbie 711 KUCIOTHBIX
OKCHJIOB (Hampumep, AJis yIJIEKUCIIOoro rasa).

3HaTh KIacCU(DUKAIMIO PEAKIUI, UTO TAKOE AMEKTPOIHUT U HEAJIEKTPOJIHT,
ANEKTPOJIUTAYECKAS TUCCOLUALINS, OKHUCIUTEID U BOCCTAHOBUTEND, OKUCICHUE U
BOCCTaHOBJICHHE.

YMeTh: Ha3bIBaTh COCIMHEHUS U3YYCHHBIX KJIACCOB, OOBSICHATH CYIIIHOCTh PEaKIIHi
HOHHOTO 0OMeHa,XapaKTepPU30BaTh XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HeOpraHNYeCKUX BEIeCTB,

OIpeiesIATh COCTaB BeleCTB 110 UX (popMysiaM, MPUHAJJIEXKHOCTD BEIECTB
OIpesieIEHHOMY

KJIaCcCy COeIMHEHNH, BOBMOKHOCTh ITPOTEKAHUs PEAaKIIUil HOHHOTO 0OMeHa,
COCTaBJIATh ypaBHEHUSA XUMUUYECKUX PEaKI[Ni, PACIIO3HABATh OMBITHBIM IIyTEM
pacTBOPHI KUCJIOT U ITIeJI0YEH,

XJIOpU/I-, CyJIb(daT-u KapOOHAT-UOHOB.

Hcnosib30BaTh NpHOGPeTEHHBIE 3HAHMA M YMeHHs1 1JIsi: 6€30IMacHOro 0OpaIeHus ¢
BellleCTBAaMU U MaTepUualaMu.

T ewma 7 lIpaktukym Ne2 CBoiicTBa paCTBOPOB JIEKTPOJHMTOB (2 1)

8. CBolCTBa KMCJIOT, OCHOBAaHUM, OKCUJIOB U coJiell. 9. Pelienne skcrnepruMeHTaaIbHbIX
3aj1ad4.

HUTorosasi KOHTpoOJIbHasI padoTa.

YMeThb: IpUMEHSTh Ha MPAKTHKE MTOJTYYEHHBIE 3HAHUS, BEIPaOaThIBATh B XOJE
BBITIOJTHEHUST PA0OT HEOOXOAMMBIC YMECHHS i HABBIKH.

TEMATHYECKOE INNIAHUPOBAHUE YYEBHOI'O MATEPHUAUJIA.

KOJIMYECTBO
n\n TEMA YACOB.
BBE/JIEHUE. 4
I ATOMbBbI XUMHNYECKHUX 9
SJIEMEHTOB.
I IMPOCTBIE BEIHLIECTBA. |5
i COEJIMHEHMU S 14
XUMHNYECKHUX




SJIEMEHTOB.

U3MEHEHMS,
IV MPOUCXOJSIIUE C 12
BEIIECTBAMM.

MPOCTEHIIHUE
OIIEPAIINMU C
\Y BEHIECTBOM. 5
(Xumuuecxuii
npakmuxkym Nel)

PACTBOPEHME.
PACTBOPBI. PEAKIIUN
Vi MOHHOI'O OBMEHA U 19
OKHUCJIMTEJIBHO -
BOCCTAHOBUTEJIBHBIE

PEAKIINMN.

CBOMCTBA PACTBOPOB
Vil JJEKTPOJIUMTOB. 2
(Xumuueckuii npaxmuxym No2)

nUTOoro 70

10

PaGoTas o maHHOM MporpaMme, s CTaparoCch JOOUTHCS CIICIYIOMNUX PE3YIHTAaTOB
0o0y4eHHUsI Ha YpOBHE

3HaTh:

eXHUMHNYECKYI0 CHMBOJIMKY: 3HAKU XUMHUYECKUX IJIEMEHTOB,

(GhOpMyITbI XUMHYECKUX BEIIECTB U YPABHEHUS XUMHUUECKUX PEaAKIU;

eBajKHelIIHEe XUMHYECKHE MOHATHS: XUMUYECKUN SJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEIbHBIC

aTOMHAasi ¥ MOJICKYJISIpHAsI MaCChl, MIOH, XUMUYECKasl CBA3b, BEIIECTBO, Kiaccu(ukaims
BEILIECTB, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, XUMHUUECKask PEaKIus,
KJTaCCU(PUKAIHSA PEAKIIHIA, SJICKTPOJIUT U HEIJICKTPOIIHT, JIEKTPOTUTHICCKAS
JIMCCOIMAINS, OKUCIIUTEIb M BOCCTAHOBUTEIb, OKMCJICHE U BOCCTAHOBJICHHUE,
©0CHOBHbBIE 3aKOHBI XUMMHU: COXPAHECHHS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa,
MEPUONYECKUN 3aKOH;

YMmerh:

®HA3bIBATh: XUMUYCCKHUE DJIEMEHTHI, COCIMHCHUS U3YUEHHBIX KJIACCOB;

*00BACHATH: (PU3UIECKUI CMBICI MOPSAKOBOTO HOMEpPA XUMHUYECKOTO AJIIEMEHTA,
HOMEPOB

TPYIIIBI U TIEPHO/IA, K KOTOPBIM 3JIEMEHT MPUHAJICKHUT B IEPUOAUIECKON CUCTEME
J.N.MenneneeBa, 3aKOHOMEPHOCTHA N3MEHEHUSI CBOVCTB 3JIEMEHTOB B IpEIeIax MaJIbIX
MIEPUOJIOB U TJIABHBIX MOJTPYII, CYIIHOCTh PEAKIINII HOHHOTO OOMEHA;
eXapaKTepHu30BaTh. XUMHUUECKIUE 3JIEMEHTHI (OT BOIOPO/Ia 10 KAIBITHM) HAa OCHOBE
150.4

I0JIOJKEHUs B mepuoanueckout cucreme JI.11.MeHiesieeBa u ocoOeHHOCTEH
CTPOEHUA UX

aTOMOB; CBsI3b MEXK/Iy COCTaBOM, CTPOEHHEM U CBOMCTBAMHU BEIIECTB;
XUMHYECKHE

CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX BEIIECTB;




eonpeaessATh: COCTAB BEIECTB M0 X popmysiaM, MPUHAJIEKHOCTh BEIIECTB K
OIIpeIeIEHHOMY KJIaCCy COEUHEHNH, TUIIBI XUMHUYECKHUX PeaKIHi, BAJIEHTHOCTh
U CTelleHb

OKHCJIEHUS DJIeMEHTA B COeJITMHEHUSIX, TUIl XUMUYECKOH CBSA3U B COETUHEHUSAX,
BO3MOKHOCTb IIPOTEKAHUS PEAKIINI HOHHOTO OOMEHa;

eCOCTaBIATH: (DOPMYJIbI HEOPTAHUYECKUX COETUHEHUN N3YYEHHBIX KJIaCCOB;
CXeMBbI

CTPOEHUS aTOMOB IIEPBBIX 20 3JIEMEHTOB IEPUOINIECKON CUCTEMBI

.. MenpeineeBa;

ypaBHEHUS XUMUYECKUX PEeAKITUM;

e00pamaThesi C XUMUUECKOU MOCY/I0N U JIabOpaTOPHBIM 000PYZI0BAaHUEM;
epacmo3HaBaTh ONBITHBIM MyTEéM: KUCJIOPO/I, BOJOPO/I, YTJIEKUCBIN I'a3, aMMHAK;

PacTBOPBI KUCJIOT U IeJIOUeN, XJI0PU/-, CyabdaT-, KapOOHAT-UOHBI,
11

eBLIYHMCJISATH: MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTAa 110 (POpMYyJIe COeUHEHMUS;
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; KOJUUECTBO BEIIECTBA, 00BEM HJIH MACCy
110 KOJIMYECTBY BelllecTBa, 00bEMY U MacCe PEareHTOB HJIH IPOAYKTOB PEAKIIHH;
HCIO0JIb30BaTh MPUOOPETEHHbIE 3HAHUSI M YMEHHS B MPAKTHYECKOM

eATEeJILHOCTH M MOBCEAHEBHOM KN3HHA AJIA:

e0€e3011acHOTr0 00OpaIleHus ¢ BelleCTBaMU U MaTepruajiaMu;

®5KOJIOTUYECKH I'PAMOTHOIO IIOBEJEHHUS B OKPY:KaIOIIel cpe/ie;

SIIDUTOTOBJIEHHS PACTBOPOB 3a/IaHHOM KOHIIEHTPAIHH;

OKpHTquCKOﬁ O€HKHU I/IH(I)OpMaI_II/II/I O BeECTBaX, UCIIOJIb3YEMbIX B 6bITy;
12

Coaepxxanue nporpamMmmai.

9 KJIIACC

( 2 4 B HEmemto; Bcero704 )
IIoBTOpPEeHHUEOCHOBHBIXBONMPOCOBKYpPCca8kimaccauBBeJeHH
eBKYypcY

kaacca(6uyacosB).

XapaKTEepUCTUKA JIEMEHTA 1O €ro MOJ0KEHUIO B IEPUOJUYECCKON CUCTEME XUMUUYECKUX
aneMeHTOoB /I.

N. MenpaeneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAHMI U COJICH B CBETE TEOPUH
IIEKTPOJIUTUYECKON

JIMCCOLMALIMN U MIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJIEHUS. [ €eHETHYECKUE PSAIBI METAILIA U
HeMeTaJlIa.

[TonsiTue 0 mepexoaHbIX deMeHTax. AM(OTepHOCTh. [ eHeTuUeCKui sl IEPEXOTHOTO
AJIEMEHTA.

[Tepnoguuecknil 3aKOH M MEPUOAUYECKAS] CUCTEMA XUMUYECKUX d1eMeHTOB []. U.
MenpeneeBa B

CBETE y4YEHUS O CTPOEHUH aToma. VX 3HaueHue.

JlaGopaTopHusiii onbIT. 1. [lonyyenue rupokcuaa MIMHKA U UCCIEAOBAHUE €TO CBOMCTB.
Tewma IMeramiabi(17 1)

[Tosio’)keHrEe METAIUIOB B NEPUOJUYECKON CUCTEME XUMHYECKUX 31eMeHTOB /1. 1.
Menpaeneesa. MeTtamumyeckass KpUCTAUIMYECKAsT PEIETKA M METAJINYECKAss XUMUYECKast
HANPSKEHU METAJUIOB U €r0

HCTIOJIb30BAHUE JIJI XaPAKTEPUCTUKN XUMUYECKUX CBOMCTB KOHKPETHBIX METAJLIOB.
CnocoObl MoyYeHust METAJLIOB: MUPO -, TUAPO- U eKTpoMmeTaiutyprus. Kopposus



METAJLIOB U CIIOCOOBI OOPHOBI C HEM.
ObmassixapakKTEepUCTUKANEIOYHBIXMETaJJoB.MeTasl B Ipupo/ie.
O6mue cnocoOb! ux nonayudenus. Ctpoenne atomoB. lllenounbie MeTamibl — MPOCThIE
BELIECTBA, UX (PU3HUECKUE U

XHUMHUYECKHE CBOWCTBA. BaxkHele coeAMHEHNS MEeJI0YHBIX METANIOB — OKCHUJIBI,
THJIPOKCHUJIBI ¥ COJIH (XJIOPHbI, KapOOHATHI, CyIb(}aThl, HUTPAThl), UX CBOICTBA U
IIPUMEHEHHE B HAPOJHOM XO35MCTBE.

Kanuitnsie ynoopenus.
ObmassxapakTepucTUKalnleMeHTOBranaBunownoarpynnsellrpy
I TIBI .

Crpoenue atomoB. lllenouno3eMenbHbIE METAUIBI — MPOCTHIE BEIIECTBA, UX
dbusznueckrue U XMMHYECKHe CBOWCTBA. BaskHelne coeJuHeHNS eT0YH03EMEeTbHBIX
METaJJIOB — OKCH/JIbI, TUIPOKCH]IBI 1

coJu (XJI0puabl, KapOOHATHI, HUTPATHI, CyIb(paThl U (pocaTel), UX CBOWCTBA U
NPUMEHEHHE B HAPOJIHOM XO3SIICTBE.

AnwwmuHuii. Ctpoenue atoma, Gpu3nuecKre U XUMHUUECKHE CBOWCTBA MMPOCTOTO
BeniecTBa. CoeIMHEHUS aTIOMUHUS — OKCHJI U TUAPOKCHU, NX aM(POTEPHBIN XapaKTep.
Baxwueiimme conu anmoMuaus. [[puMeHeHne amtOMUHAS M €r0 COCTMHEHUM.
XKeneso.Crpoenue aroma, pU3NYECKUE U XUMHUECKHE CBOWCTBA ITPOCTOTO
BeniecTBa. [ enetnueckue psansl Feo+ u Fes+. KauecTBennsie peakuuu Ha Fe2+ u Fes+.
Baxkneiimme conu xene3a. 3Ha4CHHE

kKeyesza, ero COSAMHEHHH U CIIJIaBOB B IPUPOJIC U HAPOJTHOM XO3SHCTBE.
JemoncTpauuu. OOpasiipl MIETOYHBIX U HMIEJIOYHO3EMENIbHBIX MeTaioB. O0pa3iisl
cI1aBoB. B3aumopeiicTBue HaTpys, TUTUS U Kalblus ¢ Bogoi. B3auMopelicTBue
HATpUs U Mar"us ¢ KUCI0pOoa0oM. B3anMoieficTBHE METAIIIOB C
HeMmetaiuiamu. [lonyuenue runpokcuaon xenesa (1)

u (III).

JlaGopaTopHble onbIThI. 2. O3HaKOMIIEHHE ¢ 0Opa3iiaMu MeTasuioB. 3. Bzaumonelicteue
METaJUIOB C

pacTBOpaMu KUCJIOT U cosieid. 4. O3HaKomiIeHUE ¢ 00pa3iiaMu IPUPOTHBIX COSTUHEHUMN:
a) HaTpus; 0)

KaJIbLIMS; B) QIIOMUHMS; T) xKene3a. S. [lonydyenue ruapokcuia amoMUHUS U €ro
B3aMMOJICHCTBHE C

pacTBOpaMu KHCIIOT U mienoveit. 6. KauectBeHnbie peakiuu Ha HOHBI Fe2+ u Feat.
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Tewma?2 IlpakTukym Ne 1

CBoiicTBa MeTAJIJIOB U UX coeuHeHUu M (3u)

1. OcymiecTBiieHHE NEMOYKH XUMUYECKUX MpeBpalieHnii metamios. 2. [lonyuenne n
CBOICTBA COCIMHEHUI METaUIOB. 3. PenieHne 3KCcnepruMeHTAIbHBIX 3a/1a4 Ha
pacro3HaBaHUE U MOJyYEHUE BEIIECTB.

T e M a 3 Hemeraasl (23 1)

OO0m1as xapakTepuUCTUKAa HEMETAIIOB: MOJIOKEHUE B ieproanueckoit cucreme Jl. U.
MeHeneeBa, 0COOCHHOCTH CTPOEHUSI aTOMOB, JJIEKTPOOTPHUIIATEILHOCTh KaK Mepa
«HEMETAUIMYHOCTHY, PSII JIEKTPOOTpULIaTEIbHOCTH. KpucTainueckoe cTpoeHue
HEMETAJJIOB — MPOCTHIX BEUIECTB. AJuioTponus. Pu3nueckue CBOMCTBAa HEMETAIIOB.
OTHOCHTENILHOCTb MOHATHUH «METAJII, «HEMETaJ.

Bonopo . Ilonoxenue B NEpUOANYECKON CUCTEME XUMUUYECKUX 31eMeHTOB [l. U.



Menneneesa.

Ctpoenue aToma 1 MoJIeKyJibl. DU3UUECKUE U XUMUYECKHE CBOMCTBA BOAOPOAA, €TO
NOJIyY€HUE U IPUMEHEHHE.
Ob0masxapaKTepuUCTHUKATaJoOTl eHO B XUMUUECKUE CBOMCTBA. OCHOBHBIE
COEJIMHEHUS TAJIOT€HOB (TalOT€HOBOIOPO/IbI U TAIOT€HU/IBI ), UX CBOMCTBA.
KauecTBeHHas peakius Ha XJIOPUI-UOH.

Kpatkue cBenenus o xyope, 6pome, ¢prope u noje. [Ipumenenne raJoreHoB U ux
COEIMHEHUH B HAPOJHOM XO351CTBE.

C e p a. Ctpoenue aToma, aJLIOTPOIUS, CBOMCTBA U IPUMEHEHUE POMOMYECKON CepBhl.
Oxkcuasl cepol (IV) u (VI), ux nonyyenue, cBoiictea u npumeHeHue. CepoBogopoaHas u
CEpHHCTAasA KUCIIOTHI.

CepHas KUCJIOTa U €€ COJM, UX IPUMEHEHNE B HAPOJIHOM Xo3s1iicTBe. KauecTBeHHast
peaxius Ha Cynb(}aT-uoH.

A 3071 .CTrpoeHre aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMUAK,
CTpPOEHHE, CBOMCTBA, OJIydeHUE U npuMeHeHne. Cojin aMMOHMS, UX CBOMCTBA U
npumenenne. Okcunpl azora (II) u

(IV). AzotHas kucnoTa, €e CBOICTBa U MpuMeHeHne. HuTpatel 1 HUTPUTHI, TpodIeMa ux
COJIEpP>KAHHUS B

CEeJIbCKOXO03MCTBEHHON TIPOAYKIINHU. A30THBIE yI0OpEHUSI.

® o c ¢ o p.Crpoenue aroma, alUIOTPOIIUS, CBOMCTBA O6e10oro u KpacHoro docdopa, ux
npumMeHnenue. OcHOBHBIE coequHenusi: okcu ¢pocdopa (V), oprodpocdopHas kuciaora u
docdarter. DochopHbie

yI0OpeHUSI.

Yraepoa.CrpoeHue atoma, aJuIOTPONHS, CBOMCTBA aAJITTIOTPOIHBIX MOU(UKAIINIA,
MIPUMEHEHHE.

Oxkcuast yriepoaa (II) u (IV), ux coiictBa u npuMenenue. KauecTBeHHas peakius Ha
YIJIEKUCIIBIN Ia3.

Kap6oHatsl: KanblUMT, CO/1a, MOTAIll, UX 3HAYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.
KauecTBenHnas peaxius Ha KapOOHAT-HOH.

Kpewmuuii. Crpoenne aToma, KpUCTAINIMYECKUI KPEMHUM, €r0 CBOMCTBA U
npuMeHeHne. Okcna

kpemuus (IV), ero npupoansie pa3HOBUAHOCTH. CHIIMKATHI. 3HAUYEHUE COSTUHECHUM
KPEMHHSI B )KUBOU U

HEXUBOU Ipupoje. [lonaTre 0 CUIMKaTHON IPOMBILITICHHOCTH.

JemoncTpauuu. OOpa3iispl raJoreHoB — MPOCTHIX BeIIeCcTB. B3anmoaeiicTere
rajioreHOB ¢ HaTpUEM,aTIOMUHUEM. BbITecHEeHHEe XJI0poM OpoMa Uik Hojda U3 pacTBOPOB
UX COJIEH.

BsaumoneiicTBre cepbl ¢ MeTalllIaMu, BOJIOPOJAOM U KHUcIopoaoM. BianmoeiicTue
KOHIICHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJIBIO.

[Tornomienue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTraHoBieHue meamn us ee
OKCHJA YTJIEM.

OO0pa31pl TPUPOAHBIX COSAMHEHHM XJ10pa, cepsl, hocdopa, yriepoaa, KpeMHUS.
OO0pa3iibl BaKHEUIITNX

JUTSI HAPOJTHOTO XO3sICTBA CYyIh(aTOB, HUTPATOB, KapOoHATOB, (hochaTor. OOpa3ibl
CTEKJIa, KEpaMUKH,

LIEMEHTA.

JlabopaTopHsble onbIThl. 7. KauecTBeHHas peakuus Ha xJiopua-uoH. 8. KauectBeHHast
peakuus Ha



cynbdar-uoH. 9. Pacno3naBanue comneit ammonus. 10. [loxydenue yriekucioro rasa u
ero pacno3naBanue. 11. KauecTBeHHas peakius Ha KapOoHAT-HOH. 12. O3HAaKOMIICHHE C
MPUPOTHBIMU CUITUKATAMHU.

13. O3HakoMiIeHUE C TPOIYKIUEH CHIIMKATHON TPOMBIIIUIEHHOCTH.
14

T e M a4 IIpakTukym Ne 2 CBoiicTBa HEMETAJJIOB M UX coequHeHnH (34)

4. Pemenue skcriepuMeHTANIBHBIX 3a11a4 1o Teme «lloarpymnmna kucinopoaa». 5. Pemenue
DKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «lloarpynmsr azora u yriepona». 6. [lonydenue,
coOnpaHHe U paclioO3HaBaHUE T'a30B.

Tewmab O600menne 3HaHU# MO XUMHMHU 32 KypPC OCHOBHO# 1IK0.J1b1.(16 YacoB).
@uU3NYECKUI CMBICII TOPSIKOBOTO HOMEpA 3JIE€MEHTA B IEPUOANUECKOM CUCTEME
XUMH4YeCKHX 35eMeHTOB /. . Menaeneea, HOMEPOB NIEPUOJA U TPYIIIBI.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB

U UX COE€IMHEHHI B IEPHOJIaxX U TPyNIaX B CBETE MPEACTABIECHUNA O CTPOCHUH aTOMOB
AJIIEMEHTOB. 3HAYECHHUE MEPUOJUIECKOTO 3aKOHA.

THUIbI XUMUYECKUX CBA3EH U TUIIBI KPUCTAJUIMYECKUX peIIeTOK. B3anMocBs3b cTpoeHns
Y CBOMCTB BEIIECTB.

Knaccudukanust XaMAYECKUX peaKIIHii M0 pa3IMYHbIM MPU3HAKAM (YUCIIO U COCTAB
pearupyommx u

o0Opa3yronmxcs BelecTB; TerioBol 3G (}eKT; UCTOIb30BaHNE KaTaan3aTopa;
HallpaBJICHUE; U3MEHEHHE

CTETECHEeW OKHUCIICHHS aTOMOB).

[IpocTsle 1 c0KHBIE BellecTBa. MeTallibl U HEMETAJUIBL. | 'eHeTndecKue psasl MeTallia,
HEeMeTasuia

u niepexoiHoro Metaia. Okcuabl (OCHOBHBIE, aMQOTEpHBIC U KUCIOTHBIE), THAPOKCHUIBI
(ocHOBaHHA,

amoTepHbIe TUAPOKCUIBI U KHCIIOTHI) M COJIHM: COCTaB, KiIacCUpUKaIMs 1 001I1e
XMMHUYECKHE CBOKCTBA B CBETE TEOPUU AIEKTPOIUTUUECKON TUCCOLUALUH U
IIPEACTABICHUM O MPOLECCAX OKUCICHUSIBOCCTAHOBIICHUSI.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHAJIA.

KOJIMYECTBO

n\n TEMA. YACOB.

INOBTOPEHME

OCHOBHBIX

BOITPOCOBKYPCA 8 6

KJACCA U

BBEJIEHUE B KYPC 9

KJIACCA

| METAJUIBI. 17
CBOHCTBA
METAJIJIOB 1 UX

I COEJIMHEHU. 3
(Xumuueckuti
npakmuxym Nel)

Il HEMETAJLJIBI. 23
CBOHCTBA

v HEMETAJIJIOBHX UX |3
COEJMHEHUW.




(Xumuueckuti
npakmuxym No2)

OBOBIIEHUE
3HAHUMU 1O XUMUU
3A KYPC OCHOBHOM
IIKOJIBL.

V1 16

HUTOIO. 68

PaGoTas o maHHOM MporpaMme, s CTaparoCh JOOUTHCS CICIYIONINUX PE3YIHTATOB
00y4eHHUs Ha YPOBHE

3HaTh:

eXHMHYECKYI0 CHMBOJINKY: 3HAKH XUMUUECKUX IJIEMEHTOB,

(bOpMy.]'IBI XUMHNYCCKUX BCIICCTB U YPABHCHUA XUMHNYCCKUX peaKHHfI;
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eBasKHelIIHe XUMHYECKHE MOHSATHS: XUMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTCIILHBIC

aTOMHAas ¥ MOJICKYJISIpPHAs] MacChl, HOH, XUMUYECKasl CBS3b, BEIIECTBO, KiIacCH(PUKAIIII
BEIIIECTB, MOJIb, MOJISIpPHAS Macca, MOJISIPHBIA 00bEM, XUMHYECKasT PEaKIus,
KJIaCCU(UKAIHSI PEAKIIHHA, SICKTPOIHUT U HEAICKTPOJIHT, HICKTPOTHTHICCKAS
JIACCOLMAIINSI, OKUCIUTENb M BOCCTAHOBUTEIb, OKMCJICHHE U BOCCTAHOBJICHUE;
©0CHOBHbBIE 3aKOHBI XUMHMH: COXPAHECHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOINYECKUN 3aKOH;

YMmeThb:

OHA3bIBATH: XUMUNYCCKHUE IJICMCHTHI, COCANHCHU S HN3YUYCHHBIX KJIIACCOB;

*00BACHATD: (PU3NUECKUI CMBICH MOPSAKOBOTO HOMEpa XUMUYECKOTO AJIEMEHTA,
HOMEPOB

TPYIIIBI ¥ IEPUOJIA, K KOTOPBIM JIEMEHT NPUHAJICKNT B IEPUOJUYECKON CUCTEME
J..MenneneeBa, 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOMCTB JIEMEHTOB B MPEAEIax MaJIbIX
NEPHUOJIOB U IIABHBIX MOATPYII, CYIIHOCTh PEAKIIMII HOHHOTO OOMEHa;
exXapaKTepH30BaTh: XUMHUUECKIE 3JIEMEHTHI (OT BOIOPO/Ia 10 KAJTBIIHS) HAa OCHOBE
ux

II0JIOJKEHUs B mepuoandeckoii cucreme J1.M1.MeHieseeBa u ocoOeHHOCTEH
CTPOEHUS UX

aTOMOB; CBsI3b MKy COCTaBOM, CTPOEHHEM U CBOMCTBAMHU BEIIECTB;
XUMUYECKHe

CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAaHNUECKUX BEIIIECTB;

eonpeaeNsiTh: COCTaB BEIECTB 110 UX (pOpMyJiaM, IPUHA/IJIEKHOCTD BEIECTB K
OIIpeIEJIEHHOMY KJIAaCCy COeUHEHU M, TUIIBI XUMUUECKUX PEAKINH, BAJIEHTHOCTD
U CTeNEeHb

OKHCJIEHUA 3JIEMEHTA B COEMHEHUAX, TUII XUMHUYECKOU CBA3U B COEMHEHUX,
BO3MOXKHOCTD IPOTEKAHUS PEeaKIINA HOHHOTO 0OMEHa;

eCOCTABJISITH: POPMYJIBI HEOPTAaHNUECKUX COEJITMHEHNUU N3yUEHHBIX KJIACCOB;
CXEMBI

CTPOEHUS aTOMOB IEPBBIX 20 3JIEMEHTOB IIEPHUOINIECKON CUCTEMBI
J.1.MeHpeseeBa;

ypaBHEHUSI XUMUUYECKUX PEaKIU;



e00pamarbcsi ¢ XUMUYECKOH IOCY/I0 U JIaOOpaTOPHBIM 000PYAOBAHHEM;
ePACIO3HABATH ONBITHLIM IMYTEM: KHCIOPO/, BOJOPO/, YIJIEKHUCIBIHA ra3, aMMHAaK;
PaCTBOPBI KUCJIOT U IIeJI0U€el, XJIOPU/-, CyIbdaT-, KapOOHAT-UOHBI;
®BLIYHMCJIATEL: MACCOBYIO I0JII0 XUMUUECKOTO BJIEMEHTA 110 (POpMYyJIe COEAUHEHMNS;
MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; KOJTUUYECTBO BEIECTBA, O0BEM HJIN MACCY
I10 KOJIMYECTBY BEIIECTBA, 00BbEMY 1 MACCe PEareHTOB WU IIPOAYKTOB PEeaKIH;
HUCIIO0JIb30BaAThH npnoﬁpeTéHHue SHaAHUA U YMCHHUSA B HpaKTquCKOﬁ

ACATECJIBbHOCTH U HOBceIlHeBHOﬁ AKU3HU OJIA:

e0e3011aCHOr0 00OpaIleHUs ¢ BEeIleCTBaMU U MaTepruaiaMu;

®5KOJIOTUYECKHU TPAMOTHOTO ITOBE/IEHHUS B OKPYKAIOIIEH CpeJie;

SIIPUTOTOBJIEHUS PACTBOPOB 33/ITaHHOM KOHIIEHTPAIUH;
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®KPUTHYECKOU OI[EHKU MH(POPMAIIUH O BEIIECTBAX, UCIIOIb3YEMBIX B OBITY;
HNudopmanuonnbie pecypcesl.

1. I'abpuensu O.C. Xumusa-8, Ipoda, Mocksa 2019-2022r.

2.T'abpuensu O.C. Xumus-9, ipoda, Mocksa 2019-2022r.

3. I'abpuensn O.C., Bockoboiinukosa H.I1., SmrykoBa A.B. HacTonbHas kHura
YUUTEIS.
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