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l. [TosicuutenpHas 3amucka

PabGouass mporpamma coctaBieHa Ha ocHoBe DenepasbHOr0  roOCyJapCTBEHHOTO
00pa30oBaTebHOTO CTaHaapTa OCHOBHOTO o0m1ero o0Opa3oBaHus, OCHOBHOI
00111€00pa3oBaTeIbHON MPOTpaMMbl  OCHOBHOTO obOmiero ob6paszoBanus ['BOY COLI c.
['epacuMoBKa, IPUMEPHOM MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUsS MO XMMHUHU C Y4ETOM
ucnojipzyemoro Y MK:

- Paboueit nporpammer: 'abpuensn O.C. Xumus. Paboune nporpammel. [Ipenmernas nunus
yaeOnukoB O.C. 'abpuensna, M.I'.Octpoymona, C.A. CnankoBa.8-9 kmaccel: yue0. ITocobue
1u1s obmeoOpasosar. opranuzarnuit/ O.C. I'abpuensn, C.A. Crnagkos. - M.: IIpocBemenue, 2021,

- Yuebnuka: ['abpuensan O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus.8 kmacc. - M.:
IIpocsemenue, 2021;

- Yuebnuka: I'abpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A. Xumus.9 kmacc. - M.:
[Tpocsemenue, 2020.

Br160op ncnonszyemoro YMK 00ycroBiieH mMpeeMCTBEHHOCTBIO 1esieil 00pa30BaHMsl, TOTHKON
BHYTPHIIPEIMETHBIX CBSI3€H, a TAK)KE BO3PACTHBIMH OCOOCHHOCTSIMU PA3BUTHS YUAIIHXCSI.

B coorBerctBuum ¢ ®enepanbHBIM TOCYJApCTBEHHBIM 00pa30BATEIbHBIM  CTaHIAPTOM
OCHOBHOTO 001Iero 00pa3oBaHUs TIABHBIMHU IEISIMH IIKOJBHOTO XMMHYECKOTO 00pazoBaHUs
SBIISIOTCS:

e (¢opMupoBaHHE Yy OOYYAIOIIUXCS CHUCTEMbl XUMHUYECKMX 3HAHUH Kak KOMIIOHEHTa
€CTeCTBEHHOHAYYHBIX 3HAHUM;

* pa3BUTHE JMYHOCTH OOYYAIOIIUXCSA, WX HHTEIUICKTYaIbHBIX M HPABCTBEHHBIX KayecTB,
dopMHpOBaHHE TYMAaHHCTHYECKOTO OTHOMIICHUS K OKPYKAIOIMIEMy MHPY W DKOJOTHYECKH
1[E€JIECO00PA3HOTO TTOBEJCHUS B HEM;

* IOHUMaHHE OOYYAIOIIMMHUCS XHUMHU KaK MPOM3BOAWTENFHOW CHJIBI OOIIeCTBA M Kak
BO3MOXKHOU 00actu OyayIiei npodeccuoHanbHON AeSITETbHOCTH;

* pa3BUTHE MBINUICHUS OOYYAIOIIMXCS TMOCPEICTBOM TaKMX IO3HABATENIBHBIX YUEOHBIX
NecTBUH, Kak yMeHHe (hOpMyITUpOBaTh MPOOJIEMY U TUIIOTE3Y, CTAaBUTh LIETIH U 33J]a4, CTPOUTh
IUTaHBl JIOCTM)KEHUS LeJed W pelIeHHs TIIOCTAaBICHHBIX 3a/ad, ONpeAessATh IMOHATHS,
OTPaHUYMBATH WX, ONMCHIBATh, XapaKTEPHU30BaTh U CPABHUBATB;

* [OHMMaHHWE B3aWMOCBSI3M TEOPUH W TPAKTUKH, YMEHHE TPOBOJUTH XHMHUYECKHUN
HKCTIEPUMEHT U Ha €T0 OCHOBE JIEJIaTh BBIBOJIBI U YMO3AKIIOUCHUSI.

Jist TOCTHKEHHsI STHX IeNiell B Kypce XMMHH Ha CTYIIEHH OCHOBHOTO OOIIEro o0pa3oBaHMS
pelaroTcs CIeayolue 3a1auu:

- (opMHUpYIOTCS 3HAHUSA OCHOB XHMHYECKOM HAayKH - OCHOBHBIX (DAKTOB, IOHATHIH,
XUMHUYECKHX 3aKOHOB M TEOPHil, BEIPQXKEHHBIX MOCPEACTBOM XMMHUYECKOTO S3bIKA;

- pPa3BHUBAIOTCS yYMEHUS HaONOJaTh U OOBSCHATh XUMHUECKUE SIBICHUS, NPOUCXOMSIINE B
HpUpPOJIe, Ta00OPATOPHBIX YCIOBHSIX, B OBITY U Ha TPOU3BO/ICTBE;

- IpHoOpeTalTCs CleluaibHble yYMEHHS M HaBBIKM 10 O€30MacHOMYy OOpalieHHIo C
XUMHYECKIMH BEIIECTBAMH, MaTepHallaMH U TIPOIIECCaMH,

- hopMupyeTcss TYMaHHCTUYECKOE OTHOUICHWE K XUMHH KaK MPOM3BOIUTEILHONW CHIIe
00111ecTBa, ¢ TOMOIIBIO KOTOPOH pelaroTcs riao0anbHbIe TPOOIeMBbl YEIIOBEUECTBA;

- OCYILIECTBJISIETCS] UHTETpallisa XUMUYECKON KapTHHBI MUpa B €UHYIO HAYYHYIO KapTHHY.

[Tporpamma no xumuu 175 8-9 kitaccoB ucnoiaszyemoro YMK paccunrtana Ha 136 gacoB: B 8
Kiacce — 68 yacos (2 u. B Henento), B 9 kinacce 68 yacoB (2 4. B HEJIENIO).



B nporpamme npomnucano obopynosanue nenrpa «Touka Poctay - Ludposas naboparopust
110 XMMUH, UCIIOJIb3YEMOE Ha YPOKaX B J1a00OpPaTOPHBIX U MPAKTHUECKUX paboTax.

Il. Coneprkanue y4eOHOTro mpeaMeTa, Kypca
8 kJacc

Beenenue

[TpenMer xumuu. MeToAbI TO3HAHUSI B XUMUU: HAOIIOICHHUE, SKCIIEPUMEHT, MOJCIIMPOBAHHUE.
HcTouynukn XuMUYeCKOW WH(GOpMAIMK, €€ TOJNyuyeHHe, aHalu3 | MPEICTABICHHE €ro
pE3yNbTaTOB.

[TonsTe O XMMHYECKOM 3JIeMEeHTE U (OpMax ero CyuleCTBOBaHHs: CBOOOJHBIX aTromax,
IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenuss BemecTB. OTIMYME XUMHUYECKHUX DPEAKIUNA OT (PU3UYECKUX sBIICHUU. Poib
XUMUH B J)KU3HH YelloBeKa. XeModumus u xeMopoOusl.

Kparkue cBeneHusi U3 MCTOPUU BO3HMKHOBEHHUS U Pa3BUTHS XUMHUU. POJb OTEUECTBEHHBIX
YUEHBIX B CTAHOBJICHMH XMMHYECKOW Hayku — pabotel M. B. JlomonocoBa, A. M. bytieposa,
. . Menneneena.

XuMHu4deckasi CAMBOJIMKA. 3HAKU XUMHUYECKUX DJIEMEHTOB U MPOUCXOXKICHUE MX Ha3BaHUHU.
Xumuueckue Gopmynsl. HWHaekcel u  kodpduimertsl. OTHOCUTENbHBIE aTOMHas U
MoOJIeKyJiipHass Macchl. lIpoBeneHue pacdyeToB MacCOBOM JOJAM XMMHYECKOTO 3JIEMEHTa B
BEIIIECTBE Ha OCHOBE €ro (hOPMYIIbI.

[lepnonnueckas cucrema xumuueckux 3neMeHToB Jl. . MenpaeneeBa, ee cTpykTypa: Malible
u OonbIIMe TEPUONbI, TPYMNIbl U THoarpymnmsl. [lepuogmdeckass cucTeMa Kak CIPaBOYHOE
mocoOue JyIsi MOJYUYEeHUsI CBEICHUI O XUMUYECKUX JJIEMEHTAX.

Hemonctpauuu. Moaenu (mapoctepxueBbie 1 CTroapra—bpurieda) pa3inudHbIX MPOCTHIX U
CJIO’KHBIX BellecTB. KOJnekius CTeKISHHOW XMMHYECKOM mocynabl. KoJuekiusa MarepualioB u
W3/IeNIMi U3 HUX HAa OCHOBE allOMUHHUS. B3aumonelicTBue Mpamopa ¢ KUCIOTOM M MOMYTHEHUE
M3BECTKOBOW BOJIBI.

Jlaboparopubie ombIThl. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAIMYECKUX BEIIECTB U
pactBopoB. CpaBHEHHME CKOPOCTH HCHApeHHs BOJIbl, OJIEKOJOHA W H3THJIOBOIO CIHpPTa C
¢uIbTpOBANILHOM Oymaru.

ATOMBI XUMHYECKHUX PJIEMEHTOB

AToMBI Kak (opMa CyIIECTBOBAaHUS XHMMHUYECKUX 3JIeMEHTOB. (OCHOBHBIE CBEIEHHUS O
CTPOCHMHM aTOMOB. JloKka3zaTenbcTBa CIOXKHOCTH CTpoeHust aromoB. OmbiThl Pesepdopna.
[1naneTapHast MOJIeIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX sJIep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHASL aTOMHasi Macca. B3anmocBs3b
MOHSTUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Macca.

V3MeHeHre 4uclia MPOTOHOB B siIpe aToMa - 00pa3oBaHHE HOBBIX XMMHYECKHX 3JIEMEHTOB.
M3meHeHne unciaa HEUTPOHOB B sAlIpe aroma — oOpazoBaHue wu30TOnoB. COBpeMEHHOE
oTpe/ieTICHUE TTOHATHSA «XUMHUYECKUN deMeHT». M30Tombl Kak pa3HOBHIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO DJIEMEHTA.

OnexkTponbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEW aTOMOB XHMHUYECKHX JJIEMEHTOB MAaJIbIX
neproioB. [loHsATHE O 3aBEPIIEHHOM SJIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa U cTpoeHHE aTOMOB:
(bu3MYECKUi CMBICT MOPSIIKOBOTO HOMEpaA dIIEMEHTa, HOMepa TPYIIIbI, HOMEpa epUoa.

W3meHeHne uucna 3JIE€KTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTroMa XHMMHYECKOTO

9JICMCHTA — 06pa3OBaHI/IC MMOJIOKUTCIIBHBIX U OTPULATCIIBHBIX HOHOB. I/IOHBI, O6pa30BaHHLIC
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aTOMaM{ METaJVIOB M HEMETAJUIOB. [IpUunHbBl U3MEHEHUS] METAIUIMUECKUX U HEMETAIIIMYECKUX
CBOHMCTB B mnepuoaax W rpynmnax. OOpa3zoBanue OWHAapHBIX coeauHeHUi. [loHATHE 00 MOHHOM
cBs3u. CxeMbl 00pa30BaHUs MOHHOW CBs3U. B3amMopeiCTBHE aTOMOB 3JIEMEHTOB-HEMETAIIOB
Mexay co0olf - o0pa3oBaHHE [BYXaTOMHBIX MOJIEKYJ MpPOCThIX BemiecTB. KoBaseHTHas
HENoJISIpHasi XUMUYECKasl CBSI3b. DJICKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIBI.

B3anmMopelicTBie aTOMOB HEMETAIIIOB MEXy co00ii - 00pazoBaHHe OMHAPHBIX COCIMHEHUIN
HEMETAJUIOB.  DJEKTPOOTpULaTeNbHOCTh. KoBanmeHTHas mnonspHas cBA3b. [loHsATHe O
BAJICHTHOCTH KaK CBOWCTBE aTOMOB OOpPa30BbIBATh KOBAJCHTHBIE XWUMHYECKUE CBS3H.
CocraBnenue ¢popmysa OMHAPHBIX COSAWHEHHH MO BaJeHTHOCTU. HaxoxaeHue BaJICHTHOCTH IO
dbopmysie OMHAPHOTO COCTMHEHUSI.

B3aumopeiicTBe aTOMOB METaUIOB MeEXAy c000H - o00pa3oBaHHME METAUIMYECKUX
kpuctauios. [loHATHE 0 METAINTNYECKON CBS3U.

JemoHcTpauuu. Mojenn aToMOB XHMMHYECKMX 3JeMeHTOB. Ilepmoanueckas cucrema
xuMH4eckux dneMeHToB [[. V. MenaeneeBa pa3nudabix Gopm.

JlaboparopHble onbIThl. MOJENIMpPOBaHUE MPUHLMIA JEHCTBUS CKAHUPYIOIErO0 MUKPOCKOIA.
W3roroBneHne Mojeseil MoJIeKyll OMHAPHBIX XUMUYECKUX COCTUHEHUH. M3roToBIeHNe MOIeNH,
WJUTIOCTPHUPYIOILIEH CBOMCTBA METAJUTMYECKON CBSI3H.

IIpocTele BemecTBa

[Tonoxenune MeramuioB u HemeTaiwioB B llepuoanueckoil cucreme. BaxkHelue mpocTbie
BEIIECTBA-METAJUIbI: JKEJIe30, aJlIOMUHUM, KalblMii, MarHuii, HaTpui, kKammil. OOmue
¢buznyecKkue cBOCTBa METAILIOB.

Baxxneiimue npoctelie BeliecTBa-HEMETAIIbl, 00pa30BaHHbIE aTOMaMH KHUCIOPO/a, BOJIOPOa,
aszora, cepsl, (Qocdopa, yriepoga. MoJeKyasl TPOCTHIX BEIIECTB-HEMETAUIOB: BOIOPOAA,
KHCII0pO/1a, a30Ta, TrajoreHoB. OTHOCUTEIbHAS MOJIEKYJIsIpHasi Macca.

CrocoOHOCTh aTOMOB XHMHUYECKHX OJJIEMEHTOB K OOpa30BaHMI0 HECKOJIBKHX IPOCTHIX
BCIICCTB - AQUIOTPOIHUSA. AJUIOTPONHBIE MOAU(HUKAIMK Kuciaopona, ¢ocdopa, oroBa.
Meraminueckue ¥ HEMETaUIMYEeCKHUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTEIBHOCTh 3TOTO
HIOHSITHS.

Yucno Asoranpo. KommuectBo BemiectBa. Moab. MomsipHas Macca. MosipHbBIT 00beM
ra3oo0pas3HbIx BellecTB. KpaTHble eTUHHIIBI M3MEPEHHsI KOJMUECTBA BELIECTBA — MUJUTUMOJb U
KUJIOMOJIb, MWUIMMOJISIPHAs W KUJIOMOJISIPHAs MacChl BEIECTBA, MMUIUMOJSPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ wucCnonb30BaHHMEM MOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCI0 ABOTagpo».

Hemonctpauuu. Ilonyuenune o3oHa. OOpasipl 6€710ro M ceporo 0JioBa, 6€7I0ro U KpacHOTo
docthopa. HekoTopble MeTamasl M HEMETAJUIbl KOJMYECTBOM BemiecTBa 1 Moib. MomspHbIi
00BeM ra3000pa3HbIX BEIIECTB.

JlaGopatopHble oOmbITHl. (O3HaKOMIIEHME C KoJuleKuued MeTtauioB. O3HaKOMJIEHHE C
KOJUIEKIINEN HEMETAILIOB.

CoearHeHNs XUMHUYECKHX AJIEMEHTOB

Crenenb okucnenus. CpaBHEHUE CTENIEHU OKUCICHHS U BaJIeHTHOCTH. OmpesielieHne CTeneHn
OKHUCJICHHS JJIEMEHTOB B OuHapHbIXx coeauHeHusx. CocraBieHue ¢GopMysn OHHApPHBIX
COeIUHEHHH, OOIINH CIT0cO0 UX Ha3BaAHUM.

BunapHble cOeIMHEHUS METaNIOB W HEMETAJIJIOB: OKCHJIbL, XJOPHIbIL, CYIb(QHUIBI U TIp.
Cocranenue ux popmyi.



bunapHbIe cCOeTMHEHNST HEMETAIIOB: OKCH/IBL, JIETY4YlE BOJOPOAHBIE COEAUHEHUS, UX COCTaB
n HasBaHudA. [IpencraBurenu OKCHMIOB: BOJA, YIVIEKUCIBIM ra3, HEramieHas H3BECTb.
[IpencraBuTeNn NETYYUX BOLOPOAHBIX COEAUHEHUN: XJIOPOBOIOPOA U aMMUAK.

OcHoOBaHuUsl, UX COCTaB M Ha3BaHWs. PacTBopumocTth ocHOBaHuil B Bojze. IlpencraBurenu
IIeJ04Yel: MMAPOKCUIbl HATpHsl, Kauus U Kanpius. [loHsTne o0 MHIMKAaTOpax M KaueCTBEHHbBIX
peaKusx.

Kucnotsl, ux cocraB u Ha3Banusa. Knaccuduxamus xucnot. [lpeacraButenu KUCIOT: cepHas,
consiHas, as3orHasd. llonsatue o mkane kucnotHoctu (wkane pH). M3meHnenue okpacku
WUHJUKATOPOB.

Conu kak IpOU3BOIHBIE KUCIIOT U OCHOBaHUM. MX cocTaB u Ha3BaHus. PacTBopuMOCTh coseit
B BoJie. [IpencraBurenu comneil: xyuopu HaTpus, kKapOoHaT U dpocdat KanbLus.

AMopdHBIE M KPUCTALIMYECKUE BellecTBA. MeXMOJIEKYJIApHbIE B3aMMOAEUCTBUS. THIIBI
KPUCTAJZIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAUIMYECKHUX
pELIETOK.

Uuctele BeniecTBa U cMecu. [IpuMepsl KHUIKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOHCTBa
YHCTHIX BEIIECTB M cMeceidl. X cocraB. MaccoBast u oObeMHass J0JIM KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHBIE ¢ UCIIOJIB30BAHUEM TOHATHUS «J10JISD.

JHemoncrpanuu. O6pas3ipl OKCHI0B, KUCIOT, OCHOBAaHHUH M cosieid. MoJien KpUCTANTNIECKUX
PELIETOK XJIOpUAA HaTpus, anmasa, okcuaa yriaepona (IV). KuciaorHo-1menounbie HHAMKATOPHI U
MU3MEHEHHE MX OKPACKU B Pa3jIM4YHBIX Cpelax. YHUBEPCAIbHBIM MHIUKATOP W U3MEHEHHE €ro
OKpAackH B paznu4HbixX cpenax. llxana pH.

JlaGopatopHble omnbIThl. O3HaKOMJIEHHE C KoJuleKuueidl okcuaoB. (O3HAaKOMIIEHHE CO
CBOICTBaMM aMMHaka, BbIIAHHOTO B ammysie. KauecTBeHHas peakiusi Ha YIJIEKUCIBbIA ras.
Omnpenenenne pH pactBopoB KuciaoThl, Imenoud U Boabl. Ompenenenue pH auMoHHOrO 1
10JI0YHOr0 COKOB Ha cpe3e IuoAoB. O3HaKOMIIEHHE ¢ KoJuleKuued conei. O3HakomileHue ¢
KOJUIEKLIMEN BELECTB C Pa3HbIMM TUIIAMU KPUCTAUNIMYECKON PEIIETKH U U3rOTOBJIEHUE MOJEIen
KpUCTANINYECKUX pereTok. O3HaKoMIIeHHe ¢ 00pa3oM TOPHOM OPOIbI.

HUcnonb3yemoe obopynoBanus neHtpa «Touka Pocta»: narunk usmepenus pH Releon Air.

M3MeHeHns, IpOUCXOASIINE C BEILIECTBAMU

[TonsiTve sABIIEHUI KaK N3MEHEHUN, IPOUCXOASIUX C BEMIECTBOM.

SIBneHus, CBsI3aHHBIE C W3MEHEHMEM KpPUCTAJNIMYECKOTO0 CTPOEHMsI BEIleCTBAa IpH
IIOCTOSSHHOM €ro cocTtaBe, - Qu3nyeckue sBiaeHus. @Dusnueckue sBIEHUS B XHUMHUU:
JUCTWIUISAIMS, KpUCTAIM3allis, BbIMIADMBAHWE M BO3TOHKA BEIIECTB, (UIBTPOBAHUE U
HeHTpudyrupoBaHue.

SIBieHuMs1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, - XUMUYECKUE peakuu. [IpuzHaku u
YCIIOBUS IPOTEKAHNS XUMUYECKUX peakluil. Belienenne TernoTel U CBETa — pEaKkLUy FOPEHUS.
[TonsiTHE 00 9K30- U YHAOTEPMUUYECKHUX PEaKIUsX.

3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMHUYECKUE YpaBHEHHMsS. 3HAYCHHE MHIEKCOB U
k03 PunnentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX peaKIuil.

Pacyersl Mo XxuMu4YeckuM ypaBHeHMsIM. Perienne 3aau Ha HaX0KJI€HUE KOJIMYECTBA, MACChI
Wi odbeMa MPOAYKTa PEAKIMH IO KOJIWYECTBY, Macce WM 0O0bEMY MCXOJHOTO BEIIECTBA.
PacyeTsl ¢ HCTOIB30BaHUEM MOHATHUS «10JID», KOTJIa UCXOAHOE BEUIECTBO JaHO B BUE pacTBOpa
C 3aJJaHHOM MacCOBOM J0JIEl PaCTBOPEHHOrO BEILECTBA WJIM COJEPKHUT OINPEIAECICHHYIO OO
[IpUMecen.

Peakuuu pasnokenus. llpencraBieHne o CKOpOCTM XMMHUYECKUX peakuuid. KarammzaTopsl.
®epmenThl. Peakuuu coenunenus. Karanurndyeckue U HeKaTaIMTHYECKUE PEaKIMK, 0OpaTHUMble

u HCO6paTI/IMLIC pCaKkuu. Peaknum 3amenienus. P akTHBHOCTH MCTAJIJIOB, €TI0 UCIIOJIBb30BaAHHC
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JUIs TPOTHO3UPOBAHUSI BO3MOKHOCTH TMPOTEKAHUS PEAKLM MEXIy METallaMH M KHUCIOTaMH,
peaklMil BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB MX COJIEW APYrMMH MeTaulaMH. Peakuuu
obmeHa. Peaknmm HeWTpanuzanuu. YCIOBUS NMPOTEKAaHHUs peakiuii oOMeHa B pacTBOpax Jo
KOHIIA.

Turbel XUMUYECKUX pEaKIUil Ha IPUMEPE CBOMCTB BOJABL. Peakuus pa3ioKeHus - 3JIE€KTPOIIN3
BOo/bl. Peakuuy coenvHeHus - B3aUMOJEHCTBUE BOJABI C OKCHJIAMH METAUIOB M HEMETAJUIOB.
VYcnoBue B3auMOJICHCTBUS OKCUIOB METAJUIOB U HEMETAJUIOB € BOJOW. [loHATHE «TUAPOKCUABIY.
Peakuuu 3amerienuss — B3auMOJICHCTBHE BOJBI ¢ MeTaiiaMH. Peakiuu oOMeHa — THIIPOIIH3
BELIECTB.

Hemonctpanuu. [Ipumepsl Gu3ndeckux sSBICHUN: a) IIaBjieHue mapaduHa; 0) BO3roHKa Ho/1a
WM OCH30MHOW KHCJIOTHI; B) PAacTBOPEHHE OKpAIICHHBIX coJiel; T) Auddy3us TYIIUCTHIX
BEIIECTB C TOpsIEl JIaMIOYKU HakanuBaHus. [IpuMeppl XUMHUECKUX SIBICHUN: a) rOpeHue
Marausi, ¢docdopa; 0) B3aMMOJCUCTBUE COJSHONH KHUCIOTBI C MPaMOPOM WM MEJIOM; B)
nosyueHue ruapokcuaa Meau (II); r) pacTBopeHne Moiay4eHHOrO TMIPOKCHIA B KUCIIOTax; M)
B3aumojeiicteue okcuga menu (II) ¢ cepHoOl KHUCIOTON mpuU HArpeBaHUU; €) Pa3IOKEHUE
IIepMaHraHaTa Kajus; ’K) pa3joXeHHe EePOKCHIa BOJOPO/ia C MOMOUIbIO TUOKCHIA MapraHia u
KaTaJyia3bl KapTodesst Ui MOPKOBH; 3) B3aMMO/ICHCTBHE Pa30aBICHHBIX KUCIOT C METAJJIAMH.

Jlaboparopublie onbIThl. OKHUCIECHUE MEIU B IUJIAMEHU CHUPTOBKU WJIM TOPEJIKU. 3aMelleHue
Meau B pactBope xiopuaa meau (II) xenezom.

IIpakTukym «lIpocreiime onepanuu ¢ BEMIECTBOM

[Tpaktnueckass paborta. [IpaBuna TexHUKH O€30MACHOCTH TMpH paboOTe B XHUMHYECKOM
kabunete. [Ipuembl oOpamieHuss ¢ naboOpaTopHBIM OOOpPYIOBAaHUEM M HarpeBaTeIbHBIMU
npudopamu.

[TpakTnueckas padora. HaGmoneHus 3a U3BMEHEHUSAMH, IPOUCXOIALIUMU C TOpsIIed CBEYOH,
U UX OINKCAaHUE (JOMAITHUMN SKCIIEPUMEHT).

[TpakTudeckas pabora. AHaIM3 MOYBHI U BOJBI (JIOMALTHHUIA SKCIIEPUMEHT).

[TpakTuueckas pabota. [Ipu3Haky XUMHUYECKUX PEAKIIHIA.

[TpakTuueckas pabora. [IpuroroBneHune pactBopa caxapa u omnpejelieHne MacCOBOM JJOTHU €ro
B PacTBOPE.

PactBopenue. PactBopsl. CBOICTBA paCTBOPOB 3JIEKTPOIUTOB

PactBopenue kak gpusnko-xumuueckuit npouecc. [loHsTHE 0 THApaTax ¥ KPUCTAIIOTHpPATAX.
PactBopumocTs. KpuBble pacTBOpUMOCTH Kak MOJENb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJbIX
BEIIECTB OT TeMIieparypbl. HachlllleHHble, HEHACBILICHHBbIE U TEPECHIIICHHbIE PacTBOPBHI.
3HaveHHe pacTBOPOB JIJIsi TPUPOJIBI M CETbCKOTO XO3sIICTRA.

[TonsiTrie 06 PMEKTPOTUTHUECKON AUCCOIUAIMH. DIEKTPOIUTHI U HEINEKTPOIUTHI. MexaHu3M
JUCCOIMALMN SJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOIUTHYECKOM
mucconuaiuu. CUbHbIE U ca0ble SJIeKTPOIHTHI.

OCHOBHBIE TIOJOKEHUSI TEOPHM 3JIEKTPOJUTUYECKOM nauccouuanvu. VoHHBIE ypaBHEHUs
peakiuii. Peakiiun oOMeHa, uayIiye 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, nx knaccuduxarus. Jucconuanus KHUCIOT W HUX CBOWCTBA B CBETE TEOPHHU
AIIEKTPOJIMTUYECKONW  JuccolManuu. MOoNeKynsipHble ¥ HWOHHbIE ypaBHEHHUS peakUui.
B3anmoneiicTBue KHUCIOT € MeTaulaMu. OJIEKTPOXUMUYECKUW pAl HANpPsHKEHUA METaJlIOB.
B3aumopeiicTBue KUCIOT C OKCHMIAMU METAJUIOB. B3ammoneilcTBUE KHCIOT ¢ OCHOBAaHUSAMH -
peakiusi HeWTpanuzanuu. BsaummopeiicTBue KUCIOT ¢ coisimu. lcmonp3oBaHWE TaOIUIIBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.



OcHoBanus, X Kkiaccudukanus. [lucconmanus OCHOBaHMI M MX CBOWCTBA B CBETE TEOPHUHU
AJIEKTPOJUTUYECKON nuccounalnuu. B3auMopaelcTBue OCHOBaHUM ¢ cosiimu. Mcmosib3oBaHue
TaONMMIBI  PACTBOPUMOCTH  JUISI  XAPAKTEPUCTHUKA  XUMHYECKHMX CBOMCTB  OCHOBAaHMIA.
BzauMopeiicTBue niennouel ¢ OKCUIaMU HEMETAJIOB.

Conu, X AUCCOIMALMS U CBOMCTBA B CBETE TEOPUHU DJICKTPOJUTHYECKOM THCCOLMAIIMH.
B3aumoneiictBue coneit ¢ MeTaiiaMid, 0OCOOCHHOCTH 3THX peakiuil. BzaumoneiictBue comneit ¢
consiMu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XUMHUYECKUX CBOWCTB
CoJIeii.

O06o006meHne cBeieHui 00 OKCHIax, X KiIaccu(UKaluy U CBOMCTBAX.

['enetnueckue psiapl MeTala M HeMmeTauia. ['eHeThueckas CBsI3b MEXAy Kiaccamu
HEOPraHWYECKUX BEILIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OrnpesiesieHHe CTETICHEH OKHUCICHHS I DJIEMEHTOB, OOpa3ylIIMX BEIIeCTBa Pa3HBIX
KJaccoB. Peaknuu WOHHOTO OOMEHa H  OKHCIUTEIhHO-BOCCTAHOBUTEILHBIC — PEAKIIHH.
OKHCIUTEIb U BOCCTAHOBUTEIIb, OKHCIICHHUE M BOCCTAHOBIICHUE.

CocraBieHue  ypaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIUHA  METOJIOM
AJIEKTPOHHOTO OaJlaHca.

CBoiicTBa NPOCTHIX BEIIECTB — METAJIOB M HEMETAJIOB, KUCJIOT MU COJIEM B CBETE
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

HemoHcTtpanmu. McnbplTaHue BEmIECTB M WX PACTBOPOB HA  3JIEKTPONPOBOIHOCTD.
3aBUCUMOCTh  JIEKTPOIIPOBOJHOCTH YKCYCHOM KHUCIOTBI OT KOHIEHTpauuu. JIBrkeHue
OKpAIllCHHBIX HMOHOB B 3JICKTPUYECKOM I10jie. B3auMojelcTBHE IIMHKAa C CEpOM, COJISTHOM
kucioroit, xmopugom wMeau (I). Topenme wmarnus. B3aumoneicTBue XJIOPHOM H
CEpOBOJAOPOIHOM BOJIBI.

JlaGopaTopHbie onbIThl. B3anmmonelicTBie pacTBOPOB XJIOpHAA HATPUS U HHUTparTa cepedpa.
[Tonydenne HEpacTBOPUMOIO THAPOKCHUAA H  B3aUMOJCHCTBME €ro €  KHUCIOTaMH.
BzanmogeiicTBHe KHCIOT C OCHOBaHMSMH. B3amMonelcTBHE KHCIOT C OKCHIAMHU METajjoB.
BzaumopeiicTBrue KUCIOT ¢ MeTamiaMu. B3aumojeiicTBre KMCIOT ¢ COIsIMH. B3amMopeicTBue
menaoueit ¢ kucinoramM. BaamMozeicTBue mienode ¢ OKCHUJaMH HemeTala. B3anMopaencTBue
menoue ¢ coisimu. [lomydyeHue M CBOMCTBA HEPACTBOPHUMBIX OCHOBAaHUM. B3aummoneinctsue
OCHOBHBIX OKCHIOB C KHCIOTamMH. B3auMoJeHCTBHE OCHOBHEIX OKCHAOB C BOJOI.
BzamMogeiicTBue KHCIOTHBIX OKCHJIOB C IeIodaMH. B3aumojercTBHE KUCIIOTHBIX OKCHJIOB C
BOJOM. BzammopencTtBHe cojied ¢ KHCIOTaMH. B3anMOIEHUCTBHE COJIEM C IIEJIOYaMH.
BzaumopeiictBue coiieit ¢ cosisimu. BzanmoieiicTBre pacTBOPOB COJIEN C METallIaMu.

[IpakTukym «CBOICTBA paCTBOPOB JIEKTPOIUTOBY

Hcnonb3yemoe obopynoBanus nueHtpa «Touka Pocra»: patumk wusmepenus pH,
3IIEKTPOIIPOBOIMMOCTH, H3MEPEHHUS TeMIIepaTypsl pactBopa Releon Air.

[TpakTuueckast pabota. MoHHBIE peakiuu.

[TpakTuueckass paboTta. YciaoBHS TEYEHHMs] XUMHUYECKHX pEaKIUil MEXIy pacTBOpaMu
ANEKTPOJIUTOB JI0 KOHIIA.

[TpakTuueckast pabota. CBoicTBa KMCIIOT, OCHOBAHUM, OKCHJIOB U COJIEH.

[TpakTnueckas pabota. Pemenne skcnepuMeHTalIbHbIX 33/1a4.

9 xnacc

OO01mas xapakTepuCTUKa XUMUYECKUX JJIEMEHTOB M XMUMHUYECKUX peakmwmii. [lepuonudeckuit
3akoH u I[lepuonnueckas cucrema xumMmuueckux snemeHToB J[. . Menaeneesa



XapakTepucThKa »JJIEMEHTa IO ero nonoxeHuro B Ilepuomgmueckon cucreme [ M.
MenneneeBa. CBOWCTBa OKCHUIIOB, KHCJIOT, OCHOBaHWM W COJE€d B CBETE TEOPHUU
3JIEKTPOJINTUYECKON JUCCOLMAIIUN OKUCIEHUA-BOCCTAHOBIICHMUS.

[TonsiTie O TEpeXOAHBIX 3JeMeHTaX. AMQOTEPHOCTh. [ E€HETHYECKHI PsA TEPEXOTHOTO
3JIEMEHTA.

Ilepuonnueckuit  3akoH U Ilepmoamueckas  cucTemMa  XMMHYECKMX  JJIEMEHTOB
. . Menneneena.

XUMHU4YECKasi OpraHu3alys )KUBOW U HEXXUBOU NPUPOAbl. XUMUYECKUN COCTAB sApa, MAaHTUU
M 3€MHOM KOpbl. XHUMHUYECKHE DOJIEMEHThl B KIETKaX JKHUBBIX OpraHu3sMoB. Makpo- u
MHUKPO3JIEMEHTHI.

O60011eHre cBeeHU 0 XUMUYECKUX peakiusax. Knaccuukanus XMMHUYECKUX PEaKIHid 1Mo
pa3IMYHBIM OCHOBAHUSIM:

- [10 COCTaBy U YHCIy pearupyromux 1 00pa3yronnxcs BEIIeCTB;

- TI0 TETUIOBOMY 3 PeKTy;

- 110 HaIIPaBJICHUIO;

- 110 U3MEHEHHIO CTETICHEH OKHUCIICHHUS 3JIEMEHTOB, 00pa3yIOINX pearnpyrole BEIeCTBa;

- o (asze;

- 110 UCIIOJIB30BAHUIO KaTaJIM3aTOPA.

[loHsiTHE O CKOPOCTH XUMUYECKOHN peakunu. DakTopbl, BIUAIONIME HA CKOPOCTh XUMUYECKUX
peaknuii. Katanuzarops! u karanu3. MHruOUTOpBl. AHTHOKCHIAHTHI.

Hemoncrpanuu. Pazmuunbsie gopmbl Tabmun Ilepuoanueckoit cuctemsl. Monenn aTOMOB
snemeHToB [—III mepuogoB. 3aBUCUMOCTH CKOPOCTH XHUMHYECKON peakIuud OT HPUPOJbI
pearupyomux BeUIecTB. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOM pEakUUd OT KOHILIEHTpalUH
pearupyomux BEIIEeCTB. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEaKUUM OT IUIOIIAau
COTNPUKOCHOBEHUSI PEArMPYIOIIMX BEIIECTB (KUISIIIUNA CII0i»). 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEAKLUU OT TEMIIEPATyphbl pearupyrolux BemecTB. [ OMOreHHBIN U reTepOreHHbIN
Katanu3bl. DepMeHTATUBHBIN KaTanu3. IHrubupoBaHue.

JlaGopatopHble onbIThl. IlomyueHue ruApoKcHIa LIMHKA M HCCIEJOBAHUE €ro CBOWCTB.
MozenupoBaHue MOCTPOEHHs EPUOAMUECKON TaOIUIIBI. 3aMellleHUe JKeIe30M Me/Id B pacTBOpe
cynbdara menu (II). 3aBUCUMOCTD CKOPOCTH XMMHYECKOM peakluu OT MPHUPOJIbI Pearupyromux
BEIIECTB HA IMPHUMEPE B3aUMOJCUCTBUSA PANIMYHBIX KHUCJIOT C Pa3IMYHBIMU METAJLIAMU.
3aBUCHUMOCTh CKOPOCTHM XMMHYECKOW pEaKlMM OT KOHLEHTPALWU pearupyrolux BeUIeCTB Ha
pUMepe B3aUMOAECHCTBUS LIMHKA C COJITHON KUCIOTOM pa3iaMyHON KOHIIEHTpaIK. 3aBUCUMOCTh
CKOPOCTH XUMHYECKOM pEAaKUUU OT IUIOMIAJA CONPUKOCHOBEHUS PEArMPYIOIIMX BEIIECTB.
MonenupoBaHue «KHUILLIETO CIOS». 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM pEakuuu OT
TEMIIepaTypbl pearupyroulix BeHIeCTB Ha mpuMepe B3aumoneicTBus okcuga memu (II) c
pPacTBOPOM CEPHOM KUCIOTHI IIPU PA3IIMYHBIX TeMIlepaTypax. PasnokeHne nepokcuaa Bogopoaa
C MOMOIIBIO JMOKCHAA Mapranua U katana3pl. OOHapy)KeHHE KaTana3bl B HEKOTOPBIX MUILIEBBIX
npoaykTax. IHruOupoBaHue B3aMMOIEHCTBHSI COJITHON KUCIIOTHI C IUHKOM YPOTPOIIMHOM.

Meramisl

[Tonoxxenne MmerammoB B Ilepuomnueckon cucreme JI. N. MenneneeBa. Meramnnueckas
KpUCTAJIJIMYECKasl pelieTka U MeTajsindeckass Xumuieckast cBsa3b. O0iue (pusndeckue cBoWcTBa
METauIOB. XMMHYECKHE CBOWCTBA METAJNIOB KaK BOCCTAHOBUTENEHW, a TakkKe B CBETE MX
MIOJIOKEHUSI B DJIEKTPOXUMHMUYECKOM psfy HamnpsbkeHuil MertamuioB. Kopposus MmeTtannoB u
crocoObl 60pb0BI ¢ Hel. CrulaBbl, UX CBOWCTBA U 3HAYCHHUE.

OOmrast xapakTepUCTHKa LIENOYHBIX MeTaJUioB. Mertamisl B npupoje. OOmue crnocodsl ux

MOJIYYCHMU. CTpOeHI/Ie aTOMOB. H.[CJIO‘IHLIC MCTaJUIbI — IIPOCTBHIC BCIICCTBA. Baxwueiiine
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COCAMHCHUA MICJIOYHBIX MCTAJUIOB — OKCHU/bI, TUAPOKCUIBI U COJHA (XJIOpI/IZ[BI, Kap6OHaTI>I,
cynbdaTel, HUTpPATHI), MX CBOHNCTBA M NPUMEHEHHE B HAPOJAHOM Xo3siicTBe. KanmiiHbie

yIA0OpeHHUsI.

OO0mas xapakTEepUCTHKA 3JIEMEHTOB TaBHOW moarpymmbl |l rpynmel. CTpoeHue aToMoB.
[IlenouHo3eMenbHBIE  METAIBI —  TPOCThIC  BEIIeCTBA.  BaKHEHImMe  COCTUHCHHUS
MEJIOYHO3CMCIIBHBIX MCTAJUIOB — OKCHUABI, THAPOKCHUIABI W COJIK (XJ'IOpI/II[BI, Kap6OHaTbI,

HUTPATHI, cyabdaTsl, pocdarsl), UX CBOWCTBA U MPUMEHEHHE B HAPOIHOM XO3SHCTBE.

Antomunuii. CTpoeHue aToma, (U3MYECKHE M XMMHUYECKHE CBOICTBA MPOCTOTO BEIIECTBA.
CoenuHeHHs aTIOMUHHS - OKCHJl U THAPOKCHJ, MX aM(pOTepHbIH XapakTep. Baxuelmme conu
antoMuHus. [IpuMeHeHre amfOMUHUS U €r0 COeTMHEHUI.

Kenezo. Crtpoenue aroma, (QU3MYECKHE W XUMHYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
I'enernueckue psapl Fe 2+ u Fe 3+ . Baxkneilmime conm skene3a. 3HaYCHHE JKelie3a U €ro
COEIMHEHUH JJIs1 IPUPOJBI U HAPOJHOIO XO3AKCTBA.

JemoncTtpamuu. OOpa3ipl MET0YHBIX U MIEIIOYHO3eMETbHBIX MeTaioB. OOpasiibl CIUIaBOB.
BzaumopeiictBue HaTpus, JIMTHS W KalbLUs C BOJAOM. B3ammopeicTBue HATpuss U MarHus C
KHCI0poioM. B3anMonelictBue MetaisioB ¢ Hemetauiamu. [lonyuenue rupokcuion xenesa (1)
u (III). KauectBennslie peakuuu Ha noHbl Fe 2+ u Fe 3+ .

JlaGopaTopHbie omnbITE. B3auMopeiicTBUe pacTBOPOB KHCIOT M COJeH C MeTaJUIaMHu.
O3nakomieHue ¢ pyaamu xene3a. OkKpallMBaHHE IUIAMEHHU COJISIMH IIEJIOYHBIX METaJUIOB.
B3aumopeiictBue kanpuus ¢ BojaoH. llonydyenuwe ruppokcuia KajdbLUs U HUCCIEAOBAaHUE €ro
cBoicTB. [lonydyeHnue rugpokcuaa aaOMHHHUS M UCCIEAOBaHUE €ro CBOWCTB. B3ammoneiicTBue
xKenesza ¢ consiHoi kucnoToi. [lomyuenune ruapoxcuaos xenesza (1) u (II1) u uccnenoBanue ux
CBOMCTB.

[IpakTukym «CBOMCTBA METANIOB U UX COCIUHEHUI

[TpakTuyeckas padora. OcymecTBICHHE HEMOYKH XUMHUECKUX MTPEBPAICHUH.

[TpakTuyeckas padora. [lomyueHue u CBOWCTBA COENMHEHUI METAILIOB.

[TpakTuueckas pabota. Pemenue skcrepuMeHTAIbHBIX 33/1a4 Ha PACclO3HABAHUE U TIOTyYeHUE
COEMHEHUN METAJLJIOB.

Hewmeramsl

OO0mmas xapakTepucTUKa HEMETAIJIOB: MoyiokeHue B [lepuonnueckoil cucteme, 0COOEHHOCTH
CTPOEHHUSI aTOMOB, 3JEKTpoOTpUIaTeNbHOCTh (D0) Kak Mepa «HeMeTaMYHOCTH», pan J0.
Kpucrannmdeckoe CTpoeHHE HEMETaNIOB — TMPOCTHIX BeHIeCTB. Aiorponusi. dusnyeckue
CBOMCTBa HEeMETAJIIOB. OTHOCUTENLHOCTh MOHITHI «METAJLT) — «HEMETaJII.

Bnopon. Boga. Ilonoxenune Bomopona B Ileproanyueckoil cucteMe XMMHYECKUX DJIEMEHTOB
. U. MenpneneeBa. Ctpoenue aroma u Mojekynbl. dusznyeckne M XMMHUUYECKHE CBOWCTBA
BOJIOPO/1a, €r0 MOJIYYEHUE U IPUMEHEHHUE.

Bona. Crpoenue monekynsl. BonopoaHas xumudeckas cBsizb. @U3MUECKUE CBOMCTBA BOJBI.
AHoMmanuu cBOMCTB BOAbI. [ 'mapodunbHbie U THAPOPOOHBIE BeleCcTBA. XMMHUECKHE CBOHCTBA
Boabl. KpyroBopor Bombl B mpupojne. BomoouucTka. Anpaius BOAbl. BBITOBBIE (QHIBTPHI
MusnepaiibHble BOABL. [JucTHIINIMpOBaHHAs BOJIA, €€ MOJTYyYeHUE U TPUMEHEHUE.

OO6mas xapakTtepuctuka ramoreHoB. Ctpoenne atoMoB. [IpocThie BemecTBa M OCHOBHBIE
COCTMHEHMS TAJIOT€HOB, MX CBoOWcTBa. KpaTkue cBemeHwst o xjope, Opome, dTope u ione.
[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJAHOM XO3SMCTBE.

Cepa. CtpoeHue aToMa, aJuIOTPOIHS, CBONCTBA U MPUMEHEHUE poMOnueckoil cepbl. OKCHIBI
cepol (IV) u (VI), ux nonyuyenue, cBoiictBa U npumeHenue. CepHasi KUCIOTa U €€ COJH, HX
IIPUMEHEHNE B HAPOJIHOM X0351CTBE. [IpOU3BOICTBO CEPHOM KUCIIOTHI.



A3zor. CTpoeHHe aToMa M MOJIEKYJbI, CBOMCTBA IPOCTOTO BELIECTBA. AMMHAK, CTPOCHHE,
CBOICTBA, MOJy4YeHHE U NpuMeHeHue. Colnu aMMOHHMS, UX CBOMCTBa M NMpuUMeHeHue. OKCHIIbI
azora (II) m (IV). A3oTHas KuCJOTa, €€ CBOWCTBA M TNpPUMEHEHHE. HuTpaThl W HUTPUTHI,
nmpo0JeMa UX COJEPKaHMsI B CEIbCKOXO3SMCTBEHHON TPOTYKIIMU. A30THBIE YI0OpEHHs.

®ochop. Crpoenue aToma, alIOTPONHUsA, CBOMcTBa Oenoro u KpacHoro ¢ocdopa, ux
npuMmenenne. OcHoBHble coequHeHHs: okcupa ¢ochopa (V) u oprodochopHas kuciora,
docdarel. DochopHbie yIOOpEHUS.

Yrnepoa. CtpoeHue aroma, ajuIOTPOMHsI, CBOWCTBa MomuduKkanuid, npumeHeHue. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u nmpumeHenune. KapOoHATHI: KaJbLUT, COJAA, MOTAI, HX
3HAUYEHHE B IPUPOJIE U KU3HU YEIOBEKA.

Kpemuuii. CtpoeHue atoma, KPUCTAUIMYECKUH KPEMHHUM, €ro CBOMCTBA U IMPUMEHEHHUE.
Okcun kpemuus (IV), ero mpupomnsle pasHOBUAHOCTH. CHUIMKAThl. 3HAYCHHE COCAMHEHUU
KPEMHHS B )KMBOU 1 HE)KUBOU npupojie. [loHsTHe 0 CHIMKaTHON MPOMBILIIIEHHOCTH.

Hemoncrpanuu. O6pasibl rajJoreHoB — MPOCTHIX BEIIECTB. B3anMoaeicTBHE TajJoreHoB ¢
HaTpUEM, aJlloMUHUEM. BpITecHeHHMe XjopoM Opoma WIM HOJa U3 PacTBOPOB HX COJIEH.
BzaumopeiictBue cepsl ¢ MeETaJUlaMHM, BOJOPOAOM M KHCIOpoAOM. Bzaumopeincrue
KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTHI ¢ Menbto. OOyrimBaHMe KOHLEHTPUPOBAHHOW CEpHOM
KHUCJIOTOM OpraHuyecKux coequHeHui. Pas30aBnenue cepHOM KucinoTel. B3aumonelictBue
KOHLICHTPUPOBAHHOM a30THOW KHUCIOTHI C Menbto. lloriomenue yrieM pacTBOPEHHBIX BELIECTB
win ra3oB. BoccranoBnenne menu u3 ee okcuaa yrieM. OOpasibpl NPUPOIHBIX COSAMHEHUMN
xJopa, cepsl, ocdopa, yriepona, kpemHus. OOpa3ibl BaKHEHIINX JUIsI HAPOJIHOTO XO3siiCTBa
cynb(haToB, HUTPATOB, KapOOHATOB, (hocdaToB. OOpa3ibl CTEKIA, KEPAMHUKH, LIEMEHTA.

JlaGopaTtopusie omnbiThl. [lomydenue, cooupanue u pacrnosnaBanue Bojopoaa. MccinenoBanue
MIOBEPXHOCTHOT'O HATSKEHUS BOJbl. PacTBOpeHne nmepMaHranara Kajius WM MEIHOIO Kyrnopoca
B Boze. ['mnparamus o6e3BoskeHHOTO cynbdara menu (II). MI3roToBnenne rumcoBoro oTneyaTka.
O3HakoMJIEHHE C KOJUIEKIHMEH OBITOBBIX (HIBTPOB W H3YYEHHE HWHCTPYKLIUU TOMAIIHErO
obIToBOrO (prutbTpa. O3HAKOMIIEHHE C COCTAaBOM MUHEpalibHOM Bo/Abl. KauecTBeHHas peakius Ha
rajoreHUI-uoHbl. Ilonydyenue, cobupanue M pacro3HaBaHHe Kuciopoia. ['opeHue cepsl Ha
BO31yxe U Kucnopojae. CBoiicTBa pa3daBieHHON cepHOIl KUCIoTh. M3yueHne cBONCTB aMMuaka.
Pacnio3znaBanue coneii ammonusi. CBoiicTBa pa3daBlIeHHOM a30THOM KUCIOTH. B3anmonelicTBue
KOHILEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meabto. Pacno3naBanue ¢ocdaros. 'openue yriusa B
kuciopoje. [lonyuenue, coOupanue U pacrno3HaBaHue yriieKuciaoro ra3a. [lomydeHue yroibHOM
KHCIIOTBI M Hu3y4deHue ee cBoucTB. I[lepexon kapOonata B TuapokapOoHar. Pasznokenue
rupokapOoHara HaTpusd. [lomyueHne KpeMHEBON KUCTIOTHI U U3YYEHHUE €€ CBOMCTB.

[TpakTkym «CBONCTBA COEUHEHNI HEMETAIIIOBY

[Tpaktueckass pabGota. Pemenuwe »skcrnepuMeHTanbHBIX 3afad 1o Teme «lloarpymma
TaJIOTEHOB.

[TpakTuueckass pabGota. Pemenuwe »skcrnepuMeHTanbHBIX 3afad 1o Teme «lloarpymma
KHCIIOPOJa».

[TpakTnueckas pabota. Pemenue skcnepuMeHTalIbHBIX 3a71a4 110 Teme «lloarpymnmna azoTta.

[IpakTnueckass pabGota. Pemenue »skcrnepuMeHTanbHBIX 3afad 1o Teme «lloarpymmna
YTIIEpOIa».

[TpakTrueckas pabota. [lonydyenue, coOupanue u pacro3HaBaHUE T'a30B.

Kpartkue cBeeHust 06 OpraHM4ecKuX COeAMHEHUSIX

VYrinesopopoasl. Heoprannueckue u opraHM4eckue BellecTBa. YTIIEeBOAOPOAbl. MeTtaH, 3TaH,
NpoMaH Kak MpeAesibHbIE YIIIEBOJAOPOJbl. OTWIEH W AaleTWIeH Kak HenpeaelbHbIe
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(HeHachIlLleHHbIE) yraeBoaopoAsl. l'opeHue yrieBomoponoB. KadecTBEeHHbIE peakIMU Ha
HenpeeNbHbIe COCAUHEHN. Peakuys neruipupoBaHusl.

Kucnopoacoaep:xaiiye opraHm4eckre COEAMHEHHS. OTUJIOBBIA CHHUPT, €ro IMOJy4eHHe,
npuMeHeHrne U (U3HOJOTUYECKOe AeUCTBUE. TpexaToOMHBIA crupT riauiepud. KadecTBeHHas
peakuus Ha MHOIOATOMHBIE CIHPTBL. YKCYCHasi, CTCapUHOBAas M OJICMHOBAas KHUCIOTBI —
IPE/ICTABUTEIN KJlacca KapOOHOBBIX KUCIOT. JKupbl. MbLia.

A3oTcozep)kalie  OpraHM4ecKHe  COE€OUHEHHs.  AMHUHOIpymnna.  AMHUHOKHCIIOTHI.
AMUHOYKCYCHast KucioTa. benku (mpoTeuwHbl), WX (YHKIMM B OJKHUBBIX OpPraHU3Max.
KavecTBeHHBIE peakiiy Ha OCNKH.

JemoHcTpanuu. Monenu MOJEKyJl MeTaHa, 3TaHa, IpollaHa, JTUJICHA M aleTUICHA.
B3aumopeiicTBue sTuieHa ¢ OpOMHON BOAOW M pacTBOPOM IepMmaHraHara kamus. OOmme
XUMHUYECKHE CBOMCTBA KHCJIOT Ha NPUMEPE YKCYCHOM KuCIOThl. KauyecTBeHHas peakuus Ha
MHOT'OaTOMHBIE CITUPTHI.

JlaboparopHbie onbITEl. KauecTBEHHBIE peakiiiy Ha OSJKH.

O060011eHre 3HAHW 110 XMMHUU 32 KypC OCHOBHOM IIKOJIBI.

Ilepnonnueckuin 3akoH u llepuogmyeckas cucrema xumuuyeckux anementos J[. .
MenpneneeBa. @U3MUYECKUMI CMBICI ITOPSJAKOBOTO HOMEpPA JJIEMEHTa, HOMEPOB IIEpUoAa H
rpynnbl. 3aKOHOMEPHOCTU HM3MEHEHMsI CBOMCTB 2JIEMEHTOB UM MX COEIMHEHUN B NEPUOAAX U
rpynnax B CBETE NMPEACTABICHUM O CTPOCHMM aTOMOB JIEMEHTOB. 3HaueHue [lepumoamdeckoro
3aKOHa.

Buapl XuMU4ECKHX CBA3€M M TUIBl KPUCTAJIMYECKUX DPELIETOK. B3anMoCBsA3b cTpoeHus u
CBOICTB BEILIECTB.

Knaccugpukamuss XUMHYECKMX pEakIuid IO pa3IndHbIM MpHU3HaKaM (YUCIO W COCTaB
pearupyrImux U 00pa3yonuxcs BEIIECTB; HAIMYNE TPAHUIBI pasznena (as; TemioBoit 3dhdekT;
U3MEHEHUE CTENEeHEH OKMCIEHUS aTOMOB; WCIOJb30BAHUE KaTajlu3aTopa; HalpaBlIeHUE
nporekanus peakuuu). CKOpOCTh XUMHUYECKMX peakuuid U (akToOpbl, BIMAIOIIME Ha HEE.
OO0paTuMOCTh XMMUYECKUX PEaKIHi U CIOCOOBI CMELIEHUS XMMUYECKOI'0 pPAaBHOBECHSI.

ITpocTeie M ciokHBIE BemiecTBa. MeTauibl M HeMeTaulbl. ['eHeTHyeckue psjbl MeTaa,
HeMeTaljla M mepexofgHoro wmertamia. OKCHIbl M TUAPOKCHIBI (OCHOBAaHUS, KHUCIOTHI,
amQoTepHble THAPOKCUABI), cou. MX cocTaB, kitaccuukanus u o0Iue XuMHIECKUe CBOMCTBA B
CBETE TEOPUHU AEKTPOIUTUUECKON JTUCCOLIUAIUH.

I11. Ilnanupyemsble pe3ynbTaThl OCBOCHUS yUeOHOTO MpeMeTa, Kypca

I1l. 1. JlugnOCTHBIE PE3YIHTATHI:

- 3HaHME ¥ TIOHHMaHHUe: OCHOBHBIX UCTOPUUYECKUX COOBITUMH, CBSI3aHHBIX C Pa3BUTHUEM XUMUH;
JOCTH)KEHUH B 007aCTH XUMHUH U KYJIBTYPHBIX TPAJUIMKA CBOEH CTpaHbl (B TOM YHCJIE HAyYHBIX);
0OIIEMUPOBBIX TOCTHKEHUH B 00JaCTH XUMHUH; OCHOBHBIX IMPUHLMIIOB U MPAaBUJI OTHOLIEHUS K
NOpPUPOJIE; OCHOB 3JI0POBOr0 00Opa3a XH3HM U 3/10pOBbECOEPEraroluX TEXHOJIOTHH; MpaBuil
NIOBEJICHNS B 4YpPE3BBIYANHBIX CHUTYyalUsX, CBA3AHHBIX C BO3JCHCTBHEM pa3IUYHBIX BEIIECTB;
OCHOBHBIX NpaB M 00Sf3aHHOCTEH TpakJaHMHA (B TOM 4YHCIE OO0Y4Yarolerocs), CBA3aHHBIX C
JUYHOCTHBIM, TPO(GECcCHOHAIbHBIM U  JKU3HEHHBIM  CaMOOIpEAENIEHUEM;  COLMaIbHOU
3HAYUMOCTH U COJEpKaHUs NMPOoeCcCHii, CBA3aHHBIX C XUMHUEH;

- YyBCTBO TOPJIOCTH 32 POCCUICKYIO XUMUYECKYIO HAYKY U JOCTHKEHUS YUCHBIX; YBAXKEHUE U
MPUHATHE JOCTH)KEHUH XUMHUU; JTI000Bb U Oepe’kHOe OTHOUIEHHE K MPHUPOJIE; YBAKEHUE U yUeT
MHEHUH OKPYKAIOIIUX K JINYHBIM JOCTH)KEHUSIM B U3YUEHUH XUMUM;

- IPU3HAHUE IIEHHOCTH COOCTBEHHOTO 3/0pOBbS M 3JI0POBbSl OKPYXKAIOLIUX JIIOJIEH;
HE00XO0/IMMOCTH CaMOBBIPAKEHHSI, CAMOpPEaTH3allu1, COLMATLHOTO IPU3HAHMS,
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- OCO3HAHME CTENEHU TOTOBHOCTM K CaMOCTOSTENbHBIM IIOCTYIKaM U JEHCTBUSAM,
OTBETCTBEHHOCTH 3a MX PE3yJIbTaThl;

- IPOSIBJIEHUE 3KOJOIMUYECKOI0 CO3HAHUSA, 100POXKETATEIbHOCTH, JOBEPHUS U BHUMATEIBHOCTH
K JIIOASIM, TOTOBHOCTH K COTPYJHHYECTBY; WHUIMATUBBI U JHOOO3HATEIBHOCTH B HM3y4EHUU
BEIIECTB M IIPOLIECCOB; YOEKAEHHOCTH B HEOOXOAMMOCTH pa3yMHOIO HCIHOJb30BaHMS
JIOCTUKEHUN HAYKHU U TEXHOJIOTUH;

- YMEHHME yCTAHABIMBATh CBA3M MEXJY LEJIbIO U3YUYEHUS XUMUU U TEM, JJI YEro 3TO HYXKHO;
CTPOUTH XU3HEHHBIE U MPO(ECCHOHATBHBIC TUIAHBI C YY€TOM YCIEUTHOCTH M3Y4YEeHUs XHUMHU U
COOCTBEHHBIX IIPUOPUTETOB.

I1l. 2. MertanpeameTHbIe pe3yabTaThl:

- UCTOJIb30BAHUE PA3JIMYHBIX HCTOYHMKOB XMMHUYECKOH MH(OpManuM; IMOJy4yeHHE TaKou
UH(pOpMaLNK, €€ aHaJINu3, [IOJIrOTOBKA HA OCHOBE TOT0 aHAJIN3a HHPOPMALIMOHHOTO NPOIYKTa U
€ro Nnpe3eHTalus;

- IPUMEHEHHE OCHOBHBIX METO/IOB MO3HAHUs (HAOIIOIEHUS, SKCIIEPUMEHTA, MOACTUPOBAHHUS,
U3MEPEHUS | T. [1.) U1 U3yYCHHUS XUMUYECKIX O0bEKTOB;

- HCIIOJIb30BAHME OCHOBHBIX JIOTMUECKHMX oOmnepauuid (aHanu3a, CUHTE3a, CpaBHEHUS,
0000mIeHNs, JOKa3aTeNbCTBA, CHCTEMATH3allMM, KIAacCH(PpUKAIMKW W Jp.) TNPH HU3yYCHHH
XHUMUYECKHX O0BEKTOB;

- (hopmynupoBaHME BHIBOJIOB M YMO3AK/IIOUEHUH 13 HAOII0ACHUH U N3YYEeHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH;

- IIPOTHO3MPOBAHUE CBOMCTB BEILIECTB HA OCHOBE 3HAHMSA MX COCTaBa U CTPOEHMS, a TaKXKe
YCTAQHOBJICHHSI aHAJIOTUH;

- (hopmynupoBaHue UeH, TUIIOTE3 U ITyTEH MPOBEPKU UX UCTUHHOCTH;

- oTIpe/ieNieHne 1eNiel M 3a7ad y4eOHOW M MCCIIe0BaTeNIbCKOM AEATENbHOCTH W MyTed uX
JIOCTHUKEHUS;

- pacKphITHE NPUYMHHO-CIIEACTBEHHBIX CBA3EM MEXIy COCTaBOM, CTPOCHHUEM, CBOMCTBaMH,
IPUMEHEHHUEM, HaX0XK/IEHUEM B IIPUPOJI€ U MOITYYEHUEM BOKHEUIINX XUMUYECKUX BELIECTB;

- apryMeHTalus COOCTBEHHOM MO3MIMHM U €€ KOPPEeKTHUPOBKAa B XOJ€ JUCKYCCHHM IO
MaTepuazaM XMMHUYECKOTO COIEPIKaHNU.

I11. 3. [IpenmeTHbIE pe3yabTATHI:

B no3naBarenwHO# chepe

3HaHue (MOHUMaHHE):

- XUMHUYECKON CUMBOJIMKH: 3HAKOB XUMHUYECKUX AJIEMEHTOB, POPMYJ XUMUYECKUX BEILECTB,
YPAaBHEHUN XUMUYECKUX PEAKLUH;

- BOKHEHIINX XMMHMUYECKUX TOHATUMN: BEUIECTBO, XMMHUYECKHH DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIBHBIE aTOMHAsi M MOJIEKYJISIpHAas MacChl, HOH, KaTHOH, aHUOH, XMMHYECKasl CBS3b,
AIIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTb, CTENEHb OKHCIEHHUS, MOJb, MOJIIpHas Macca,
MOJISIPHBI  00BEM, pacTBOPBI, D3JEKTPOJUTHl U  HEDJIEKTPOJIUTHI, AIIEKTPOIUTHYECKAs
JIMCCOIMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTaHOBIIEHHE, TEIIIOBOM AP PeKT
peaxiuu, OCHOBHBIE THIIbI PEaKIIM B HEOPraHMYECKON XUMHUU;

- (popMyIHpPOBOK OCHOBHBIX 3aKOHOB M TEOPUA XUMHUHU: aTOMHO-MOJIEKYJISPHOIO YYEHMS,;
3aKOHOB COXpPaHEHHUSI MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa BEIIECTB, ABOrajpo;
ITepnonnueckoro 3akona J[. 1. MenneneeBa; Teopuu CTPOECHHsS aTOMa M YYEHHsS O CTPOCHUU
BELIECTBA; TEOPUU NIEKTPOJIUTUYECKON JUCCOLMAIMN U YUEHNS O XUMUYECKOU pEaKIUu.

YMeHue Ha3bIBaTh:

- XUMUYECKHE 3JIEMEHTHI;

- COCAMHCHUA N3YUYCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILCCTB,
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- OpraHNYeCcKHe BEIIECTBA 10 UX (popMyrsie: MeTaH, 3TaH, ITHIICH, alleTUJICH, METaHOJI, TAaHOII,
TJIMLIEPHUH, YKCYCHAas KHCIIOTa, TIII0K03a, caxapo3a.

OO0wbsicHeHue:

- (pu3nUecKoro cMpICIa aTOMHOTO (TTOPSIKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
rpynnel U nepuona B Ilepmoamueckoit cucreme [. . MenaeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICKUT;

- 3AKOHOMEPHOCTEW M3MEHEHUs CTPOCHHS aTOMOB, CBOWCTB 3JIEMEHTOB B MIpe/eiiaX MalbIX
MIEPUOOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIITUX OKCUIOB U THIPOKCH]IOB,;

- CYIIHOCTH TMPOIIECCa IIEKTPOTUTHUECKON TUCCOLUALNY U PEAKIIMI HOHHOTO OOMEHa.

YMeHne xapakTepru3oBarTh:

- XAMUYECKHE DJJEMEHTHl (OT BOJIOpPOAAa 1O Kalbliig) HAa OCHOBE UX TMOJOXKEHHUS B
[Tepuonnueckoid cucteme xumuueckux odemeHToB [JI. . MenneneeBa u ocoOeHHOCTEH
CTPOEHHS UX aTOMOB;

- B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU HEOPTaHUYECKUX BELIECTB;

- XMUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEHIECTB (OKCHIOB, KHCIOT,
OCHOBaHMHU, aM(POTEPHBIX COCTUHEHUH U COJIEH ).

Ornpenenenue:

- cocTaBa BEIIECTB MO UX (hopMynam;

- BAJICHTHOCTH M CTEIIEHU OKHUCIICHUS DJIEMEHTOB B COEIMHECHUH,

- BUJIOB XUMUYECKOU CBSI3U B COCIMHEHMUSIX;

- TUTIOB KPUCTAJUIMYECKUX PEIIETOK TBEP/IbIX BEIIECTB;

- TPUHAJJIEKHOCTH BEIIECTB K OMPEACTICHHOMY KJIacCy COSANHEHHIA;

- TUTIOB XUMUYECKUX PEAKIUH;

- BO3MOXKHOCTH MPOTEKAHUS Peakluii HOHHOTO 0OMEHa.

CocraBneHue:

-cxeM cTpoeHuss atomoB mepBbix 20  osmemeHToB  llepwomuyeckod  CHUCTEMBI
J. 1. MeHaeneeBa;

- (hopmyn HeOpraHUYECKNX COCTMHEHUI U3yUYEeHHBIX KIJIAcCOB;

- YPaBHEHUN XUMUYECKUX PEAKLIUN.

be3omnacHoe obpalieHrne ¢ XUMUYECKOH MOCYI0H U 1a00paTOPHBIM 000PYIOBAHHEM.

[IpoBeneHNE XUMHUYECKOTO IKCIIEPUMEHTA!

- IOJTBEPKIAIOIIETO XMMHUYECKHE CBOMCTBA M3YUEHHBIX KJIIACCOB HEOPTAHMUECKUX BEIIECTB;

- OJTBEPKIAIOIIETO XUMHUYECKUN COCTaB HEOPTAaHUYECKUX COCTMHECHHIA;

- 10 TIOJYYEHHUIO, COOMPAHHMIO M pACHO3HABAaHUIO TIa3000pa3HbIX BeElIeCTB (KUCIOPOJa,
BOJIOPOIa, YTIAEKUCIIOTO ra3a, aMMHUaKa);

- [0 OMPENENICHUI0 XJIOpUI-, Cyib(aT-, KapOOHAT-MOHOB W HOHA aMMOHHUS C TIOMOIIbIO
KaueCTBEHHBIX PEaKIIUi.

Brruncienue:

- MacCOBOM JIOJTM XUMHUYECKOTO dIeMEHTa Mo (popMysie COeTMHEHNUS,

- MacCOBOM JIOJIM BEIIIECTBA B PACTBOPE;

- Macchl OCHOBHOI'O BEIIECTBA MO U3BECTHON MAaCcCOBOM J10J1€ MIPUMECEN;

- 00BEMHOM J0JIM KOMITIOHEHTA IT'a30BOM CMECH;

- KOJINYECTBA BEIIECTBa, 00BbEMa WM MAacCChl BEIIECTBA MO KOJIMYECTBY BEIIECTBA, O0BEMY
WJIM MacCe peareéHTOB WM NPOAYKTOB PEAKIUU.

Hcnonk3oBaHne NpUOOPETEHHBIX 3HAHUHW M yMEHUNW B TMPAKTUYECKON JEATENIbHOCTH U
MOBCEHEBHOM KU3HU:
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- i 6e30macHoro oOpalieHHus ¢ BEIIECTBAMH M MaTepUallaMd B IMOBCEIHEBHOW KHU3HHU U
IPaMOTHOIO OKa3aHUs EPBOM MOMOLIM IPU OKOTaxX KMCIOTAMH U IIEJI0YaMHu;

- U1 OOBSICHEHUS OT/AEIbHBIX (PaKTOB U MPUPOIHBIX SIBICHUIH;

- U1 KpUTUYECKOHN OLIEHKH MH(OPMAIMK O BELIECTBAX, UCIIOIb3YEMbIX B OBITY.

B 1leHHOCTHO-OpHEHTaMOHHOM cdepe

AHanu3 U OLEHKA IMOCIEACTBUI A OKpYXaroulel cpeabl ObITOBOM M IPOU3BOJCTBEHHOU
JeSITeIbHOCTH YEJIOBEKa, CBI3aHHOH C MOJy4YeHHEM U 1epepaboTKON BEIIECTB.

B tpynoBoii chepe

[IpoBenenue omepanuii ¢ MCHONB30BAHUEM HArpeBaHUs, OTCTaWBaHUA, (UIBTPOBAHUS,
BBIIAPUBAHUSA; IOJY4YEHHUs, COOMpaAHMs, pacllO3HaBaHMs BEIIECTB; W3rOTOBICHMS MoJeNen
MOJIEKYII.

B cdepe 6e3onacHoCTH KU3HEACATETBHOCTH

- CoOmofieHne MpaBWJl  TEXHUKH  O€30IAaCHOCTH IPU  IPOBEIEHUM  XUMHUYECKOIO
IKCIIEPUMEHTA;

- OKa3aHHE NIEPBOM TOMOIIM IIPU 0XKOTraX, MOPe3ax U XUMUYECKUX TPaBMaX.

OrieHKa TUTAHUPYEMBIX PE3yNbTaTOB ocyiecTBisieTcst B cootBeTcTBuu ¢ OOIT OOO.

BoinyckHUK HayuuTCS:

* Ha3plBaThb XMMMYECKHE 3JIEMEHTHl U XapaKTepU30BaTh HUX HAa OCHOBE IIOJIOKEHUS B
[Tepuoaunueckoii cucreMe;

* (opMyIMpPOBATh U3YUCHHBIC MMOHITUSA: BEILECTBO, XUMUUECKUH 3JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHUOH, aHUOH, IIPOCTOE U CIOKHOE BEILECTBO, XUMUYECKAsl PEaKLHs, BUbl XUMHUYECKUX
pEaKIuK U T. 11.;

* ONpeneNaTh 1o GopmyjaM COCTaB HEOPTaHUYECKUX U OPraHMYECKUX BEILECTB, YKa3bIBaTh
BaJICHTHOCTH aTOMOB XUMHYECKHUX AJIEMEHTOB WU CTEIIEHU UX OKUCIICHMUS,;

* pa3bACHATH UHPOPMALMIO, KOTOPYIO HECYT XMMHUECKUE 3HAKH, (POPMYIIbl U ypaBHEHMUS;

* KJIACCH(HUIMPOBATH MPOCTHIE (METAJIbl, HEMETAJUIbI, OJarOpPOJHBIE Ta3bl) M CIIOKHBIC
BellecTBa (OMHApHBIE COSIMHEHUs], B TOM YMCJIE€ U OKCHJIBI, a TAaKXKe TUAPOKCH]IbI — KHUCIIOTBHI,
OCHOBaHHUs, aM(OTepHbIE THAPOKCHUIBI U COJIN);

* ¢dopmynuposats [leproanueckuil 3akoH, OOBACHATH CTPYKTYpPY U MH(OpMAINIO, KOTOPYIO
HeceT Ilepuogmueckass cucrema xumudeckux dsieMeHToB JI. M. MenneneeBa, pacKpbIBaTh
3Ha4yeHue [lepuoauyeckoro 3akoHa;

*  XapaKTepu30BaTh CTPOECHUE BEIIECTBA — BHUJbl XUMHYECKMX CBSI3€H U THIIBI
KPUCTAIIMYECKHUX PELIETOK;

* OMHCHIBATH CTPOCHHE aTOMOB XMMHUYECKHX 37eMeHTOB Ne 1—20 u 26 m oToOpaxath uX ¢
MIOMOUIBIO CXEM;

*  COCTaBIATH (OPMYNIBI OKCHUAOB XHMHYECKHUX D3JIEMEHTOB M COOTBETCTBYIOIIMX WM
TUAPOKCHUIOB;

* 3aIUCBIBATh CTPYKTYpPHBIE (OPMYIIBI MOJIEKYIIAPHBIX COETUHEHUN U POPMYIIbHBIE €IUHULIBI
VMOHHBIX COEIMHEHUH 110 BaJICHTHOCTH, CTENIEHAM OKHMCIJIEHUS WIN 3apsiiaM HOHOB;

* (QopmynMpoBaTh OCHOBHbBIE 3aKOHbl XUMHH — TIOCTOSTHCTBA COCTaBa BEUIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAHEHUS MacChl BEILIECTB, 3aKOH ABOraipo;

* (dopmynupoBaThb OCHOBHBIE IOJOXKEHUS AaTOMHO-MOJIEKYJSIPHOTO YYEHHs] U TEOpUHU
AIIEKTPOJINTUYECKON JUCCOLIUAINY;

* ONPENENATH PU3HAKHU, YCIOBHSI IPOTEKAHMSI U IPEKPALEHUS XUMUUECKUX PEaKLIN;

* COCTaBIATh MOJIEKYJSIPHbIE YpaBHEHUS XUMHMUYECKUX pPEaKIHil, NOATBepKIA0MUX o0Ime
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEILECTB M OTPAXKAIOIIMUX CBS3U

MEXY KJIaCCaMH COCUHEHUN;
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* COCTaBIISITh YPaBHEHHs PEAKUUU C y4acTHEM 3JIEKTPOJIUTOB B MOJIEKYJIIPHOM U HOHHOM
BUJIAX;

* OIpenenaTh N0 XMMUYECKUM YPABHEHUSAM IMPUHAUIEKHOCTh PEaKLUil K ONpeAeIeHHOMY
TUILY WU BUY;

* COCTaBJIATh YPAaBHEHUS OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLHIl ¢ MOMOIIBIO METOJA
AJIEKTPOHHOTO OallaHCa;

* MPUMEHSTH HOHATHUS «OKUCICHHE» M «BOCCTAHOBICHHE» JJISl XapaKTEPUCTUKH XUMHUYECKUX
CBOMCTB BEIIECTB;

* ONpPEENATH C TOMOIIBIO KAUECTBEHHBIX PEaKLUUi XJIOPU-, Cyab(aT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHMSI B PacTBOPE;

* OOBACHATH BIMAHUE PA3IMUHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKUX PEAKIIMIA;

* XapaKkTepu3oBaTh IIOJOXKEHHME MeTallIoB M HemeraiioB B Ilepuonmueckoil cucreme
3JIEMEHTOB, CTPOEHHE UX aTOMOB U KPUCTAJIIOB, 001IMe (U3NYECKHE U XUMUUYECKHE CBOMCTBA;

* 00BACHATH MHOr00Opa3ue MPOCTHIX BEIIECTB SIBJICHUEM AJNIOTPOIIMU W YKa3bIBaTh €€
NPUYHHBI,

* pasnuyarh T'MJIPO-, MUPO- U DIIEKTPOMETAJUIYPrUI0 U WILIIOCTPUPOBATh MX IpPUMEpaMU
IIPOMBIIIIEHHBIX CIIOCOOOB MOIY4YEHUS METAILIIOB,;

* naBaThb oOmyro xapakrepuctuky siementoB [, II, VII A rpynm, a Takxe Bogopona,
KHCJIOPO/a, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHUS 1 00pa30BAHHBIX UMU ITPOCTHIX BELIECTB
U BaOXHEHWIIMX COEIMHEHUH (CTpOEHME, HaXOXKJICHHE B IPUPOJE, MOIydyeHue, pU3ndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE);

* OIUCHIBATH KOPPO3UIO METAIIIOB U CIIOCOOBI 3aLUTHI OT HEE;

* TMPOM3BOJUTH XWUMHUYECKHE pACUYEeThl C WCIOJIH30BAHWEM TMOHATUH «MaccoBas OIS
BEIIECTBA B CMECH», «KOJIIMYECTBO BEIIECTBA», «MOJSIPHBIA 00BeM» 1o ¢opMylIaM u
YpaBHEHUSIM PEAKIIUIA;

* OINHKCHIBATH CBOMCTBA U MPAKTUYECKOE 3HAUYCHUE N3YYCHHBIX OPTraHWYECKUX BEIECTB;

* BBINOJHATH 0003HAUCHHBIC B MPOrpaMMe HKCHEPUMEHTHI, PaCIO3HABATh HEOPraHUYECKUE
BEIIIECTBA 110 COOTBETCTBYIOIIUM IPU3HAKAM;

* colOumoaTh npaBuiia 0e30MacHoi paboThl B XMMHUYECKOM KaOuHeTe (J1abopaTtopun).

BbImyCKHUK MOTYYUT BO3MOXKHOCTb HAyUUThCS:

* XapakTepuzoBaTh OCHOBHBIE METO/bl IMO3HAHUS XUMHUYECKUX OOBEKTOB: HaOJIIOJIEHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

* Paznuyath XuMHUecKre OOBEKTHI (B CTATHKE):

- XUMUYECKHE 3JIEMEHTHI U NIPOCThIE BEILIECTBA;

- METaJUIbl U HEMETAJUIbl M XapaKTepHU30BaTh OTHOCUTENIBHOCTh TNPHUHAUIEKHOCTH TaKUX
00BEKTOB K TOW WJIM UHOM TpyIITIE;

- OpraHn4ecKre 1 HEOPraHNn4eCKUe COeAMHEHUS;

- THJIPOKCUBI (KUCIOPOACOIeprKaIllie KUCIOThI, OCHOBaHUS, aM(pOTEpHbIE THPOKCHUIbI);

- OKCHJIbI HecosieoOpa3yrolue U cojaeodpasyronue (KUCIOTHbIE, OCHOBHBIE, aM(OTEpHbIE);

- BAJICHTHOCTh M CTETICHb OKHUCIICHUS;

- CUCTEMaTHUYECKUE U TPUBUAIBHBIC TEPMUHBI XUMUYECKOW HOMEHKIIATYPHI;

- 3HAKOBYIO CHUCTEMY B XMMHH (3HAKU U (HOPMYJIbI, HHAEKCH U KO3()(PUIIMEHTHI, CTPYKTYpHbIE
U MOJICKYIISIpHBIE (DOPMYJIBI, MOJICKYJISIpHBIE ¥ HWOHHBIE YpPaBHEHUs pEaKIWi, TMOJHBIE W
COKpAIlleHHbIE HMOHHBIE YpPaBHEHHS peaklHil, TEPMOXUMHUYECKHE YypaBHEHHs, OOO3HAUYCHMS
CTETIEHU OKUCJICHUS U 3apsia HOHA B GOpPMYJIe XUMUYECKOTO COSTUHEHHS).

* PaznnuaTh xuMHUYeckre 00BEKTHI (B JMHAMUKE):

- (I)I/IBI/I‘-ICCKI/IC U XUMHUYCCKUC CTOPOHELI MTPOLICCCOB PAaCTBOPCHHUA U TUCCOLIMALINU,
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- OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIC peaKLII/II/I 148 peaKLII/II/I 06M€Ha;

- CXEMBI ¥ YPaBHECHUSI XUMUYECKHUX PEAKIIUM.

* COOTHOCHUTE:

- DK30TEPMHUYECKUE PEAKIIUN U PEAKIIUN TOPEHUS;

- KaTAIUTHYECKUE U (PePMEHTATUBHBIE PEAKITUH;

- METaJIJI, OCHOBHBIH OKCHJI, OCHOBaHME, COJIb;

- HEMETa, KUCIOTHBIM OKCHUJI, KHCI0Ta, COJIb;

- CTPOCHHE aTOMa, BUJ| XMMUYECKON CBS3H, TUI KPUCTAUIMYECKON PEIIeTKH U (hU3NYEeCcKHe
CBOMCTBA BEIIIECTBA;

- HaXO0XKJICHHE 3JIEMEHTOB B IIPUPO/IC U IPOMBIIIUICHHBIE CIIOCOOBI X MTOJTYYCHUS;

- HEOOXOIMMOCTh XMMHUYECKOTO TIPOU3BOACTBA M TPEOOBAHUN K OXPaHE OKPYKAIOIICH CPEeIbI;

- HEOOXOJIMMOCTh TPUMEHEHHsI COBPEMEHHBIX BEIIECTB M MaTE€pUaIOoB W TpeOOBaHUSA K
COEPEIKECHUIO 3/TOPOBBSI.

° BBIIIBI/II‘aTB n BKCHepI/IMeHTaHBHO HpOBepHTb THUITIOTE3bI O XUMHWUYCCKHUX CBOI\/JICTBaX BCIICCTB
Ha OCHOBE UX COCTaBa M CTPOCHUS M MPUHAMJICKHOCTH K OMpPEACNICHHOMY Kiaccy (Tpyre)
BEIICCTB.

d HpOFH03I/IpOBaTI) CHOCO6HOCTI) BCIIICCTBA HpOﬁBJ’IﬂTb OKHUCIUTCIBbHBIC NI
BOCCTAHOBUTEJIbHBIE CBOMCTBA C Y4E€TOM CTEIEHEW OKHCIEHHUS HJIEMEHTOB, BXOISIIMX B €ro
COCTaB, a TAK)Xe MPOJYKTOB COOTBETCTBYIOIIMX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

* CocTaBiaTh ypaBHEHUS peaklUi C yYaCTHEM TUIUYHBIX OKUCIHUTEIEH U BOCCTAaHOBHUTENEH
Ha OCHOBE 3JIEKTPOHHOTO OaslaHca.

*  OmnpenensiTh  BO3MOXXHOCTh  IPOTCKAHHWS XHMHYECKHX  pEaKIMd Ha  OCHOBE
ANEKTPOXUMUUYECKOTO psiia HANpsHKEHUH METaJlJIOB, psna AEKTPOOTPHUIATEIIBHOCTH
HEMETaJIJIOB, TaOJUIbl PACTBOPUMOCTH U C YUETOM YCJIOBUN UX MPOBEICHUS.

* ITpoBOIUTH pacyeThl M0 XUMHUUECKUM (POpPMYJIaM B YPaBHEHHSIM:

- JJIi BBIBOJIA (bOpMy.]II)I COCIMHECHHS 110 MAaCCOBBIM OOJIAM 3JICEMCHTOB,

- I10 IPUTOTOBJICHUIO PACTBOPA C UCITOIH30BAHUEM KPHCTAILJIOTHIPATOB;

- 10 HAaXOXACHUIO JOJM BBIXOJAa NPOJAYKTAa PEAKIMU IO OTHOLIEHUIO K TEOPETUYECKU
BO3MOKHOMY;

- ¢ ucnoib3oBaHueM npasuna ['eii-Jlroccaka 06 00bEMHBIX OTHOIIEHUSIX Ta30B;

- C UCITIOJIBb30BaAHHUECM HOH?ITI/Iﬁ «KMOJIb», «MMOJIb», «HYUCJIO ABOF&I[pO»;

- 110 TepMOXI/IMI/I‘IeCKI/IM ypaBHeHI/ISIM peaKIII/II/I.

* IlpoBOIUTHP XUMHYECKHUH OSKCIEPUMEHT C HEYKOCHUTEIbHBIM COOJIIOCHUEM IpPaBUI
TEXHUKH 0€30MaCHOCTH:

- 110 YCTAHOBJIEHUIO KAYE€CTBEHHOI'O U KOJIMYECTBEHHOT'O COCTaBa COEIMHEHMS;

- IPY BBINIOJIHEHUH UCCIIE0BATEIbCKOTO IPOEKTA;

- B IOMalIHUX YCJIOBUSIX.

* lcnonp30oBaTh MPHOOPETEHHBIC KIFOUEBHIE KOMIIETEHIIMH JUIS BBIMOJHEHUS MPOEKTOB U
yueOHO-UCCIeI0BATENbCKHUX 33/1a4 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOyUEHHUS U PACTIO3HAHUS
BEIICCTB.

. OnpenensiTb  UCTOYHUKHM  XUMHUYECKOW  HHPOpMAIMH, MPEACTaBISTh  CIHUCOK
MH(OPMALIMOHHBIX PECYpCOB, B TOM 4HCI€ M HAa MHOCTPAHHOM $3bIKE, TOTOBUTH
MH(OPMaLIMOHHBIN MPOAYKT U MPE3EHTOBATH €TO0.

* OObBEeKTHBHO OIICHHBAaTh WH(GOPMAIIMIO O BEIIECTBAX M XHUMHUYECKHX IpoIleccax,
KPUTHYECKH OTHOCUTHCS K TICEBIIOHAYYHON HWH(MOpMALUU, HETOOPOCOBECTHOW pekiame B
CpeICTBaX MacCOBOM MH(OPMALIUH.

® COSILaBaTB MOZCIIN U CXEMbI JJIs1 pCHICHUA y‘~IC6HLIX 1 IO3HABAaTCJIIbHBIX 3a4a4.
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IV. TemaTnueckoe mIaHUPOBAHNE

8 kimacc

IL.II.

Tema

BocnurarenbHblil pe3yabTat

Komn-Bo
4acoB

HauanpHbie TOHATHS U
3aKOHBI XUMUU

dopMHUpPOBAHUE HAYYHOT'O MUPOBO33PEHUSL:

- XapakTepu30BaTh METO bl H3yUCHUS XUMUHU
(HabroIeHHe, SKCTICPUMEHT, U3MEPEHHUE,
MOJICJTMPOBAHUE) U UX POJIb B TIO3HAHUH MUPA
BEILIECTB U PEAKIUI;

- [lornmarth MaTepraibHOE SIUHCTBO BEIICCTB
MPUPO/IbI, TO3HABAEMOCTH 3aKOHOB IIPUPOJIbI HA
puUMepe U3yUeHUsT XUMHUYECKUX SIBJICHUN
(peakiuii);

- YcTaHaBnMBaTh NPUYUHHO-CIICACTBCHHBIE CBSI3U
MeX1y (PU3NYECKUMU CBOMCTBAMHU BELIECTB U
CHOCO0OM pa3JieieHus: cMecei.

dopMHUpPOBAHUE IKOJIOTUUECKUX 3HAHUM:
3HATH/TIOHUMATh:

- POJIb XUMUHU B COBPEMEHHOM MHpE JJIsi OCO3HAHUS
MOJIOKUTEITHFHOTO U OTPHUIIATEILHOTO BO3ICHCTBUS
e€ Ha IPUPOY U KU3Hb YEIIOBEKA;

- MpaBWJIa TEXHUKHU 0€30ITaCHOCTH TpU padoTe ¢
XUMHYECKUMHU BELIECTBAMH U 000PYAOBAHUEM C
1ENTBbI0 (POPMUPOBAHUST OSPEIKHOTO OTHOIICHHS K
CBOEMY 3/IOPOBBIO U 3[I0POBBIO OKPYKAIOIIIUX;
dopMHUpOBaHUE MATPUOTUICCKOTO BOCITUTAHHUS:

- 3HaTh/TIOHUMATh POJIb OTEUECTBEHHBIX YUCHBIX B
cTa”HoByieHuU Hayku xumun (M.B. JlomoHocOB,
J.1. Menneneen).

20

Baxxnenmmue
MIPEACTABUTENH
HEOPTraHUYECKUX
BCIIIECTB.
KonmmuecTBeHHbIC
OTHOIICHUS B XUMHU

DopMUPOBAHUE IKOJIOTUYECKUX 3HAHUM:
3HaTh/IOHUMATbD:

- Oco3HaBaTh HEOOXOAUMOCTh Pa3yMHOIO
MCII0JIb30BaHUs BEUIECTB IIPU U3yUYEHUHU
MPUMEHEHHUS KHCIIOPO/1a, BOJIOPOAA, YTIEKUCIOTO
rasa, IpeICTaBUTENEN KJIaCCOB KUCIIOT, COJIEN B
IIPOMBIIIJIEHHOCTH U TTOBCEHEBHOMN KU3HU
4eJI0BEKa;

- XapakTepHu30BaTh POJb BOJBI B
IIPOMBIIIJIEHHOCTH, CEIILCKOM XO035HCTBE,
MOBCE/IHEBHOM JKU3HU YEJIOBEKAa U OIpe/IeTICHUE
VCTOYHUKOB 3arpsA3HEHMs] BOJHBIX PECYPCOB
IIpumopckoro kpas;

3HaTh/IOHUMATh/YMETb ONPENENTh:

- OnpenensiTh NPUHAIJIEKHOCTh BEIIECTB K
ONpeAEIEHHBIM KJIaccaM U UX JIEUCTBUA Ha
OpraHHU3M YeJIOBEKa;

- PemaTh 3a1aum ¢ 9KOJOTMUECKUM COIEPKAHUEM;
- IpaBUJIa TEXHUKU OE€30MaCHOCTH MPU
BBITIOJTHEHUH MPAKTUYECKUX PadoT ¢ LENbI0
dbopmHpoBaHUs OEPEKHOTO OTHOILIEHHS K CBOEMY
3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIUX

18
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OCHOBHBIE KJIACCHI

®opmMupoBaHUE HAYYHOT'O MHUPOBO33PEHHUS:
3HaTh/TIOHUMATE/YMETh OTPEICTATh.

- MaTepHabHOE €IMHCTBO BEIECTB MPHPOJIBI
MyTeM WJUTIOCTPUPOBAHUS T€HETUYECKOM
B3aMMOCBS3M MEXKY BelleCTBaMU (IIPOCTOE
BEIIECTBO-OKCHA-THAPOKCH]L -COJIb)
@opMHUPOBAaHUE YKOJIOTUYECKUX 3HAHWMN:
3HaATh/TIOHUMATL/YMETh OTPEICTIATh.

- Kputnuecku ornieHnBaTh HHOOPMAITHIO O
BEIIIECTBAX, UCIIOJIBb3YEMBIX B OBITY; BO3/ICHCTBHE

10

3 HEOPraHUYECKUX
COoeqUHEeHHi XMMUYECKHUX BEIIECTB Ha OPraHW3M YeJI0OBEKa U
IpUPOY, NpaBuiia 0e30macHoro oOpaeHus ¢
XUMHUYECKHMH BELIECTBAMU;
dopmMupoBaHNEe MOTUBALIUHU YI€OHOM
JEeATEILHOCTH: - DOpMUpPOBAaHUE YCTOUYUBOIO
IIO3HABATCIIBHOI'O MHTEPECA, JIF0003HATEJIBHOCTH B
HN3y4YCHHU MHUPpa BCIICCTB l'Iy'TéM MoJIydeHUs
HOHOHHHTGHLHOﬁ I/IH(I)OpMaHI/II/I 13 PA3JIMYHBIX
HCTOYHHKOB O 3HAYCHNHU OTACIIBHBIX HpeI[CTaBPITeJ'Ieﬁ
HECOPTaHNYCCKUX COC,I[I/IHCHI/IFI
dopMUpOBaHUE NATPUOTUYECKOTO BOCIIUTAHHUSL: 8
3HaTh/IOHUMATH/YMETb OTIPENIEIATh.
[Tepuonnueckuii 3aKOH - HCTOPHIO pa3BUTHUs yueHUs 00 atomax. Bxman
U [IepUOINYECKast POCCHICKUX yUEHBIX B OTKPBITHE CTPOEHHUS aToMa.
4 CUCTEMA XUMHUYECKUX dopMHUpOBaHNE HAYYHOI'O MUPOBO33PEHHUS:
anemenToB /J[. 1. 3HATH/TIOHUMATh/yMETh OTPECIISATE:
MenneneeBa. CrpoeHue | - PackpbiTHe HaydHOTO U MUPOBO33PEHUECKOTO
aToma 3HAYEHUSI MEPUOANIECKOTO 3aKOHA U
MEPUOIUYECKON CUCTEMbBl XUMUYECKUX 3JIEMEHTOB
J. . Menneneena.
dopMUpOBaHNE HAYYHOI'O MUPOBO33PEHHUS: 8
3HaTh/TIOHUMATH/YMETh OTIPEIETSATh:
- IPUYMHHO-CJIEICTBEHHBIE CBS3H MEXKY
XuMUYecKas CBS3b. .
CTPOCHHUEM aTOMa, XUMUYECKOU CBSA3bI0, TUTIOM
OKHCIIUTENBHO- N o
5 KPUCTAJUTMYECKOUN PEIIETKA CBOMCTBAMHU
BOCCTAHOBUTEIHHBIE .
XUMHUYECKUX COECTMHEHMUIA;
peakiumn
- 3HAUEHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii, MPOTEKAIIINX B IPUPO/IE,
WCIIOJIH3YEMBIX B MTOBCETHEBHON KU3HH YEJIOBEKA.
7 Peseps. [ToBTopeHne 4
9 knacc
Ne BocnurarensHbIN pe3yabTar Kon-Bo
Tema
ILII. 4acoB
O6mas xapakrepuctuka | @OopMUPOBAHUE HAYYHOT'O MUPOBO33PEHUS: 10
XUMUYECKUX DJIEMEHTOB | 3HATh/TIOHUMATH/YMETh OMPEACIIATh:
U XMMUYECKUX PEAKIUN. | - UCTOPUIO CTAHOBIIEHUS XUMUYECKON HAYKH, €€
1 [Tepuonnueckuii 3aKoH OCHOBHBIX MTOHATHI, NEPUOIUYECKOTO 3aKOHA KaK

u [lepuonnueckas
CUCTEMa XUMHYCCKHUX
9JIEMEHTOB

. . Menneneena.

OJIHOTO U3 BaXHEHIINX 3aKOHOB IIPUPOIBI;

- XUMHYECKYIO OPTaHHU3aLUIO )KUBOW U HEKUBON
IIPUPOJBL,

- MAaTepUAJIbHOE €IMHCTBO BEIIECTB PUPOJIBI
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MyTEM COCTaBJICHUSI TEHETUYECKHUX PSA0OB METaILNa,
MEPEXOIHOTO dJIEMEHTa, HeMeTallja.
DopMUPOBAHUE IKOHOMUYECKUX 3HAHUM:
3HaTh/TIOHUMATL/ YMETh OTIPEICTIATh.

- BJIIUSIHUE YCJIOBUHM HA CKOPOCTh XUMUYECKUX
peaxiuii (BO3MOXKHOCTD yIPABICHUS] XUMUYECKUMU
IIpoLIecCaMH Ha ITPOU3BOJICTBE).

MeTtamnibl

dopMHUpOBAHUE HAYYHOT'O MUPOBO33PEHUSL:
3HATH/TIOHUMATh/yMETh OMPEICIISATh:

- IPUYUHHO-CJICICTBEHHBIE CBSI3U MEX]Y
CTPOCHHUEM aTOMa, XUMHUYECKOU CBS3bI0, TUTIOM
KPUCTAIIMYECKON PELIETKN METAJIOB U UX
COCIMHEHUH, UX (PU3NICCKUMH U XUMHYECKUMU
CBOMCTBAaMH.

- OOBACHATH MaTEPUAILHOE STUHCTBO BEIIECTB
MPUPOJIBI ITyTEM COCTABJICHUS TEHETUUECKUX PSIOB
METaJlIOB.

dopmHUpoBaHUE MATPUOTUYECKOTO BOCITUTAHMUS:
3HATH/TIOHUMATh

- POJIb POCCHICKUX YUEHBIX B Pa3BUTUU
METaJUTypTHH.

dopMHUpOBAHUE BAICOJIOTMUECKUX 3HAHUI:
3HATH/TIOHUMATD!

- 3HQUEHUE METAJUIOB JJIsl )KUBBIX OPTaHU3MOB;
- OCHOBBHI 37J0pOBOT0 00pa3a KU3HH;
dopMHUpOBaHUE SIKOHOMUYECKHX 3HAHUN!
3HATh/TIOHUMATh/yMETh ONPEICIATh:

- HAXOXJ/ICHHE METAJIJIOB B IPUPOJIE, BUAAX
METAJTypruH, PallMOHATBHOM UCIIOIb30BaHUU
METAJIJIOB, O CIIOCO0AaX 3aIlUThl METAJLIOB OT
KOPpO3UH.

- pemarh 3a7a4M C MPOU3BOICTBEHHBIM
COJIEpKaAHUEM.

DopMHpPOBAaHUE YKOJIOTUIECKUX 3HAHHMN:
3HaTh/TIOHUMATh/yMETh TPUMEHSTD:

- MpaBUJIa TEXHUKU 0€30MTaCHOCTH TIPH
BBITIOJTHEHUH MPAKTUYECKUX PaboT ¢ LENbI0
dbopmupoBaHus OEPEKHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U 3/I0POBBIO OKPY’KAIOIIHX.

- MPOOJIEMBbI OXPaHbI OKPYKAIOIICH CPeIbl,
CBSI3aHHBIX C XUMHUYECKHUM MPOU3BOJICTBOM.

14

Hewmeramisl

dopMHUpOBAaHNE HAYYHOI'O MUPOBO33PEHHUS:
3HaTh/TIOHUMATH/YMETh YCTaHABINBATh.

- IPUYUHHO-CIICJICTBEHHBIE CBS3H MEXTY
CTPOCHHUEM aTOMa, XMMUYECKOU CBS3bI0, TUTIOM
KPUCTAJUTHYECKON PEIETKA HEMETAIIOB U UX
COEIMHEHUH, UX PUZNYECKUMU ¥ XUMUIECKIUMHU
CBOMCTBAMH;

- MarepuaibHOE €IMHCTBO BEILIECTB MPUPOJIbI
MTyTEM COCTaBJICHUSI TEHETUUECKHUX PSIOB
HEMETaJIIOB.

dopMHUpoOBaHKE TATPUOTUYECKOTO BOCTIUTAHHUS:
3HATH/TIOHUMATh/yMETh ONPEICIIATh:

27
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- POJIb POCCUMCKUX YYEHBIX B Pa3BUTUU
XUMHUYECKOW HAYKH;

®opMUpOBaHUE BAJICOJOTMUYECKUX 3HAHU:
3HaTh/TIOHUMATL/ YMETh OTIPEICTIATh.

- OMOJIOTUYECKYIO POJIb HEMETAIUIOB IS
OpPIraHU3MOB;

- OCHOBBI 3JJ0POBOTO 00pa3a KU3HHU.
®opMUpOBaHNE SKOHOMUYECKUX 3HAHUI:
3HaTh/IOHUMATH/YMETb OTIPENIEIIATh.

- IPOU3BOJICTBO CEPHOM KHUCIOTHI (BBIOOD CHIPHS,
Hay4HbIE IPUHLUIIBI IPOU3BOJICTBA), CUIMKATHOM
IIPOMBIIIIIEHHOCTBIO;

®opMupOBaHUE FKOJIOTHYECKUX 3HAHUI:
3HaTh/IOHUMATH/YMETb ONIPENIEIIATh.

- IpaBUJIa TEXHUKU OE€30I1aCHOCTH IIPU
BBITOJIHEHUH MTPAKTUYECKHUX PabOT C LENbI0
(dbopMHpOBaHUs OEPEKHOTO OTHOILIEHHS K CBOEMY
3JI0POBBIO U 3[J0POBBIO OKPYKAIOILIKX.

- IpOoOJIEMBI OXpaHbl OKpPYXKArOIIEl cpeibl,
CBSA3aHHBIX C XMMHUYECKHUM IIPOU3BOJICTBOM.

- IpaBUJIa [TOBEJICHUS B YPE3BbIUANHBIX CUTYALHSIX,
CBSI3aHHBIX C BO3JICHCTBUEM Pa3INYHbIX BELECTB
(yrapHoro ra3a, COelMHEHHI a30Ta, CEepbl).

Kpartkue cenenus 06
OpraHUYECKUX
COCTUHEHMAX.

dopmMupoBaHUE HPABCTBEHHOI'O BOCIIUTAHMS:
3HaTh/IOHUMATH/YMETb OTIPENIEIATh:

- COLIMAIbHYIO 3HAUUMOCTH U COJICpKaHUE
npodeccuii, CBI3aHHBIX C XUMHEH.
®opMHUpPOBAaHUE IKOJOTUUECKUX U IKOHOMUYECKUX
3HaHUM:

3HaTh/IOHUMATH/YMETb ONIPENIEIATh:

- OTBETCTBEHHOCTb 332 IPUMEHEHHE TOTYYEHHBIX
3HAHUM U YMEHHUH, TO3UTUBHOW POJIN XUMHUU B
YKU3HU COBPEMEHHOT'0 00IEeCTBa, HEOOXO0AUMOCTH
XUMHYECKH TPaMOTHOTO OTHOIIIEHHS K CBOEMY
3JI0POBBIO U OKpYXKaIOIEH Cpesie;

- pemaTh 33/1a4M ¢ SKOJOTHUECKUM COJIepPKaHUEM;
- pelaTh 3aJa4u ¢ IPOU3BOJCTBEHHBIM
COJIEpP/KaHUEM.

O00011IEHNE 3HAHUI TTO
XUMUU 32 KypC
OCHOBHOI IIIKOJIBI

®opMUPOBAHUE HAYYHOT'O MUPOBO33PEHUA:
3HATh/TIOHUMATh/yMETh OTPEICIIATh:

- HCTOPHIO CTAHOBJICHUSI XUMHYECKON HAYKH, €€
OCHOBHBIX ITOHATHM, IEPUOIUUECKOT0 3aKOHA KaK
OJHOTO W3 BaXKHEWUIIINX 3aKOHOB MPUPO/IBI;

- XMMUYECKYI0 OPraHU3alMI0 )KUBOW U HEXKUBOU
MIPUPOBI;

- MaTepUaIbHOE EAUHCTBO BELIECTB IPUPOIbI
MyTEM COCTABJICHUS FT€HETUYECKUX PSAIOB METAILIA,
MEPEXOAHOTO IEMEHTA, HEMETAILIA.
DopMUPOBAHUE SIKOHOMUYECKUX 3HAHUM:
3HATh/TIOHUMATh/yMETh OTPEICIIATh:

- BJIMSIHUE YCIIOBHUM HA CKOPOCTh XUMHUYECKUX
peaxiuii (BO3MOXKHOCTD yIPABICHHSI XUMUYECKUMHU
IIpolecCaMy Ha TPOU3BOJICTBE).

10
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[Tpunoxenue 1
Kanennapno - TeMatuyeckoe rmiiaHUPOBaHHUE MO0 XUMUU
JUISL ydammxcs 8 Kiacca
Ha 2022-2023 y4eOHbIii ron

Ne Koua-Bo
ypoka Tema ypoka 4yacos
Pazoen 1: Hauanvuvie nonamus u 3akonst xumuu - 20 u
1. [Ipenmer xumun. Ponp XuMuM B KU3HU YEIIOBEKA 1
2. Metoapl U3ydeHUsT XUMUU 1
3. ArperatHble COCTOSIHHSI BEIIECTB 1
[Ipaktuyeckas padora 1 "[IpaBuia TeXHUKH 0€30MACHOCTH U HEKOTOPHIE
4. | Buasl paboOT B XUMHUYECKOH 1abopaTopuu (KaOuHeTe XUMHIH)" 1
5. du3nyecKue sIBICHNUS — OCHOBA Pa3/IeJICHUs cCMecel B XUMHH 1
6. [TpakTuyeckas padora 2 "AHaiu3 MoYBk" 1
7. ATOMHO-MOJIEKYJIIpHOE yueHue. XUMHUYECKHUE DIIEMEHTHI 1
3HaKM XUMUYECKHX dyieMeH- ToB. [lepuoanueckas tabnu- ma
8-9. | xumunueckux snemeHToB /. M. MenaeneeBa 2
10-11 Xumugeckue GopmyIbl 2
12-13 Banentnocts 2
14 XHUMUYECKUE PEAKIUU 1
15-16 XUMUYECKUE YpaBHEHHUSI 2
17-18 Tunbel XUMUYECKUX PEAKIIUMA 2
19 [ToBTOpenue u 0606meHne TeMbl. [1oaroToBKa K KOHTPOJBLHOH paboTe 1
Kontponbnas padota 1 o reme «HavyanbHbie MOHATHS U 3aKOHBI
20 XUMHUN» 1
Paszoen 2: Basicnetiwue npeocmasumenu neopeanuyeckux eeujecms. Konuuecmsennvie
omHuoutenus 8 xumuu - 18 4
21 AHanm3 KOHTPOJIbHOM paboThl. Bo3myx u ero cocran 1
22 Kucnopon 1
[IpakTuueckas pabora 3 "I[lonydyenue, coOupaHue U pacro3HaBaHUe
23 Kkucioposa" 1
24 Oxcuabl 1
25 Bomopon 1
[IpakTuueckas pabota 4 "Ilonydyenue, coOupaHue U pacro3HaBaHUe
26 BOZIOpoa" 1
27 Kucnorst 1
28 Conwm 1
29-30 KosmgecTBo BerecTsa 2
31 MossipHblii 00BEM ra30B 1
32-33 PacuéTel 10 XMMUYECKHM ypaBHEHUSIM 2
34 Bona. OcnoBanust 1
35 PacTBOophl. MaccoBas /107151 paCTBOPEHHOTO BENIECTBA 1
[IpakTrueckas padota 5 "lIpuroroBnenue pacTBopa ¢ 3aJaHHOMN
36 MacCOBOM J0JIel pacCTBOPEHHOIO BellecTBa" 1
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O0001IeHre 1 cucTeMaTh3alus 3HaHui 1o TeMe «Baxxuaennine
MPEICTAaBUTEIM HEOPTaHHUECKUX BellecTB. KonyecTBeHHbIE OTHOIICHUS
37 B XUMHN»

KontponbHas padota nmo teme «BaxHeu1me npencTaBuTenu
38 HCOPIraHNYCCKUX BCIICCTB. KonnuecTBeHHBIE OTHOIIEHHUS B XUMUK

Pazoen 3: Ocnosnule knaccol Heopeanuueckux coeounenutl - 10 u

39 Oxcuipl, uX Kiaccu(uKanus 1 XUMUYECKHE CBOWCTBA

40 OcHoBaHMs1, UX KIacCU(UKALUS M XUMUYECKHE CBOWCTBA

41-42 Kucnotsl, ux kmaccuduxanus 1 XUMUIECKHE CBONCTBA

43-44 Coun, ux kiaccuukanys 1 XUMHUECKUE CBOICTBA

45 I"'eHeTHuecKas CBSI3b MEX/1Y KJIACCAMU HEOPTaHMYECKUX COCTUHEHUI

[TpakTuyeckas padora 6 "Pemienne 3KkCriepuMEHTAIBHBIX 33144 110 TEME

46 «OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COCTUHEHUN»"
O000meHre 1 cucreMaru3anus 3HaHnil 1o TeMe «OCHOBHBIE KJIaCChI
47 HEOPraHUYECKUX COCTMHCHHIN

KonTposbHas padota o Teme «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
48 COEUHEHUI

Pasoen 4: Ilepuooduueckuii 3aKoH u NepuOOUUECcKas CUCIEMA XUMULECKUX INEeMEHM
Menoeneesa. Cmpoenue amoma - 8 u

49 EcrecTBeHHBIE ceMeiicTBa XUMUYECKHUX 2J1€MEHTOB. AM(OTEpHOCTh
50 OtkpeiTHe nepuoanyeckoro 3akona J[. . MenneneeBsim

o1 OCHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB

52 CtpoeHue 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB

53 Ilepuonnueckas cucrema xumuueckux aneMeHToB J[. . Menneneesa

XapaKkTepruCcTUKA HJIEMEHTA TI0 €0 TIOJIOKEHUIO B IMTEPUOIUICCKON
54-55 | cucreme

3HavYeHUE MEPUOTUICCKOTO 3aKOHA U MEPUOINIECKON CUCTEMBI
56 XUMHYECKHX 31e- MeHTOB Jl. 1. MeHneneera

Paszoen 5: Xumuueckas cenzv. OxuciumenbHo-60CCMAHOBUMENbHbLE peaxkyuu - 8y

57 HMonnas xumnyeckas CBs3b

58 KoBaseHTHAA XUMUYECKAS CBA3b

59 KoBasieHTHast HenoJsipHas ¥ MOJSIpHAST XUMHUECKas! CBSI3b
60 MeTtajummueckass XUMUUYECKAs CBI3b

61 CreneHb OKUCICHUSA

62 OKHUCIINTENIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU

O60061eHre U cucreMaTu3anus 3HaHui o temam «llepuoanueckuii
3aKOH M MEPUOINYECcKas CcTeMa XUMHUECKUX drieMeHToB [1. 1.
MenneneeBa. CtpoeHne aToma» U «XuUMHU4YeCKas CBA3b. OKUCIUTEIBHO-
63 BOCCTAHOBUTEJIbHBIE PEAKIIUN)




KonTponbnas padota mo Temam «llepuoanueckuii 3aKoH U
MepuoIMYecKas cucremMa XxuMuueckux aemenToB J[. . Menpaeneesa.
Crpoenue atoma» u «XuMu4eckas cBsi3b. OKUCIUTENbHO-

64 BOCCTAHOBUTEIIBHBIE PEAKITHN) 1
Pa3zoen 6: Pezeps. [loemopenue - 4 u
65-67 IToBTOpEHME M3YYEHHOTO B 8 Kilacce 3
68 HToroBelii Tect 1
[Tpunoxxenue 2
KanengapHo - TeMaTHueCcKo€ INIAaHUPOBAHUE TI0 XUMUHU
JUTst yqarmxcs 9 kiacca
Ha 2022-2023 yueOHbIi roj
Ne Kon-Bo
ypoka Tema ypoka 4acoB
Paszoen 1: Ilosmopenue o 060b6wenue ceedenuti no Kypcy 8 knacca. Xumuveckue peakyuu - 5
y
1. Knaccugukanus HeopraHuyeckix BEIECTB U UX HOMEHKJIAaTypa 1
2-3 Kiaccudukanys XuMHUUeCKUX peakiMii 110 pa3JInYHbIM OCHOBaHUSIM 2
4-5 [TonsTHE 0 CKOpOCTH XMMHUYECKOM peakiuu. Karanus 2
Paszoen 2: Xumuueckue peaxyuu 6 pacmeopax - 10 u
6 DJeKTpoIuTHYEeCKas JUCCOLMALIUS 1
OCHOBHBIE TIOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON AUCCOIUAITIH
7 (TON) 1
XUMHUECKUE CBOICTBA KUCIIOT B CBETE TEOPHH AIEKTPOIUTUIECKON
8-9 | muccomumanuu 2
XUMHUECKUE CBOIICTBa OCHOBAHUI B CBETE TEOPUU
10 | 5JIEKTPOIMTHYECKON AUCCOIUAITIH 1
XHUMHUYECKUE CBOKMCTBA COJIEN B CBETE TEOPHUH IEKTPOIUTUUECKOM
11 IUCCOLINAIINT 1
12 [TonsiTre o ruaponuse conei 1
[IpakTuueckas pabota 1. Perenne skcriepiMeHTaIbHBIX 3a4a4 0
13 TeMe «IEKTPOIMTHYECKA 51 TUCCOLUALIMSI) 1
O06o011eHre U cucTeMaTu3alys 3HaHUH| 10 TeMe « X UMHUECKue
14 | peakuuu B pacTBOpax 3JIEKTPOJIUTOBY 1
Konrtponbnas padora 1 no Teme «XUMHUYECKHE peaklluy B pacTBOpax
15 | syexTpOoIUTOBY 1
Paszoen 3: Hememannwvl u ux coeounenust - 26 4
16 OOm1ast XapakTepUCTHKA HEMETAJIOB 1
17 O6mas xapakrepucTtuka 31emMeHToB VIIA rpynmnsl — rajoreHon 1
18 CoenmHeHUs TaJIOTEeHOB 1
19 ITpakTuyeckas padora 2. «M3yueHue cBONCTB COJISTHOW KUCIOTHI) 1
20 O6m1as xapakrepucTrka neMeHToB VI A - xanpkoreHos. Cepa 1
21 CepoBOJI0pOJT U CYITbMUIBI 1
22 KucnopomHbie coeTuHEHUS cephl 1
23 ITpakTuyeckas padota 3. «V3yueHue cBOMCTB CEPHOM KUCIOTHI» 1
24 OO61as XapakTepUCTHKa XUMUYECKUX IeMEHTOB VA rpynmbl. A30T 1
25 Amvmvuak. Conrt aMMOHHS 1
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[IpakTrueckas padota 4. «[lomydeHne aMmmuaka u U3yueHue ero

26 | cBOWCTBY» 1
27-28 Kucnoponacoaepxkaiiyue CoeTuHEHNS a30Ta 2
29 docdop u ero coeTMHEHUS 1
30 O6m1as xapaktepucTrka 31eMeHToB [V A- rpynmbl. Yriepon 1
31 Kucnopoaconep:xamnme cCoefuHeHus yriaepoaa 1
[TpakTuyeckas padora 5. «I[lomyyeHne yriieKuciaoro raza u u3y4eHue
32 | ero cBOMCTB» 1
33 YTreBoaopoasl 1
34 Kucnopoaconep:xa- mue opraHu4eCKue COeqUHEHUS 1
35 Kpemuwnii u ero coemuHeHus 1
36 CunukatHasi IPOMBIIUIEHHOCTh 1
37 [TorydaeHnne HEMETaIOB 1
38 [Tonyyenne BayKHEHITUX XUMHYECKUX COSTUHEHUIN 1
39 O0600menue 110 Teme «HeMeTamibl 1 UX COeUHEHUD) 1
40 Kontponbnas padota no teme «HemeTauibl 1 BX COSAMHEHUS» 1
41 KontponbHas padot 3 o reme «MeTauibh» 1
Pazoen 4: Memannvt u ux coeounenus - 16 u
[Tonoxxenue metansos B [lepuoandeckoii cucteme, CTpOEHUE aTOMOB
42 | ¥ KpHUCTAIIOB 1
43 O01Me XMMAYECKUE CBOMCTBA METAJLIOB 1
44-45 OO6m1ast XapaKTepUCTHKA MIETOUYHBIX METAJIJIOB 2
46-47 OO6m1ast XapaKTepUCTHKA MIEJI0YHO3EMEJIbHBIX METAJIJIOB 2
48 JKécTtrocTh BOJBI M cIOCOOBI €€ yCTpaHEHHS 1
[IpakTuueckas pabota 6. «[lonydeHue xecTkoi BOAbI U CIOCOObI €€
49 | yctpaHeHHSI» 1
50 AJIFOMUHUI U €r0 COeIMHEHUS 1
51-52 Kenes3o u ero coenuHEeHUS 2
[IpakTuueckas pabota 7 «PelieHne s3kciepruMeHTaIbHbIX 3a/1a4 110
53 | reme «Metamib 1
54 Koppo3ust MeTajioB ¥ ciocoObl 3aLIUTHI OT Heé 1
55-56 Mertainsl B npuposie. [lonarue o Metammypruu 2
57 O60061eHre 3HaHu# o Teme «MeTayuib» 1
Paszoen 5: Xumus u okpyocarowas cpeoa - 2 y
58 XuMuyeckasi OpraHu3alys iaHeTbl 3eMlst 1
59 OxpaHa OKpy>Karomiei cpesibl 0T XUMHUYECKOTO 3arpsi3HEHUS 1
Paszoen 6: Obobwenue 3nanuti no Xumuu 3a Kypc OCHO8HOU WKObL - 7 Y
60 BemectBa 1
61 XUMUYECKHE peakluu 1
62-63 OCHOBBI HEOPTAaHUYECKOW XUMHHU 2
[ToBTOpenue u 06061meHue no Teme. [1oAroTOBKa K KOHTPOIBHOM
64 | pabore 1
65 W TOroBbIii TECT 1
66 AHanmn3 KOHTPOJIbHOI paboTel. [loBeIeHue UTOTrOB roja. 1
Pazoen 7: Pezeps - 2 u
67 BxoaHast KoHTposbHast paboTta 1
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’ 68 ’ Pesepn 1
MpunokeHue 3
Cneundukanus KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAJIOB JJISl IPOBEIeHUs
NMPOMEKYTOYHOM aTTeCTAlluM y4aluxcs 8§ Kiaacca mo XuMnu

1. Haznauenne KMM. KoHTpobHO-U3MEPUTENBHBIE MAaTEPUaibl IO3BOJISIOT YCTAHOBUTH

YpOBEHb YCBOGHHUS ydalIUMUCS 8§ Kjlacca IJIaHHUPYEMbIX pe3yjibTaToB paboueil mporpamMmsl IO
XUMHUHI

2. lokyMeHTbI, onpeaeJsiiomme cogep:xxanne KUM.

Conepxanue TPOBEPOYHOM pPabOTHI OINpEneNsieT OCHOBHas 00meo0pazoBaTebHAs
nporpaMma  OCHOBHOTO  obOmero  oOpasoBanus,  DenepanpHBIi  TOCYIapCTBEHHBIN
0011e00pa3oBaTeabHbI CTaHAAPT.

3. lloaxoasl K 0TOOPY colep:kaHus, pa3padoTke MaTepuaaoB U cTpykrypbl KUM.

OCHOBHOHM LENBI0 MPOBEACHUSA MNPOMEKYTOYHOM AaTTeCTAllMM SIBISIETCA YCTAHOBJICHUE
(aKTHYECKOTO YPOBHS TEOPETUUECKUX 3HAHUHM, TPAKTUYECKUX YMEHUN U HABBIKOB I10 MPEAMETY
¢busuka, cootHeceHue 3Toro ypoBHs ¢ TpedoBanusimu ®I'OC O0O0.

4. Ctpykrypa KUM.

Ycnoeusa npoeedenusn: pabora paccunrana Ha 90 MUHYT

Cmpykmypa npoeepounoit pabomsl: padoTa B 1IEJIOM MPOBEPSIECT YPOBEHb MOJATOTOBKH
yUYalmxcsi B pamkax (heaepalbHOTrO0 TOCYJapCTBEHHOTO 0Opa30BaTEeNBbHOIO CTaHAapTa II0
XMMUH U1 OCHOBHOH IIKOJIBI.

Pabora cocrout u3 aByx uacreid. Yacte 1 comepxkutr 14 3amanmii ¢ BeiOopoM orBera. K
Ka)XXJIOMY 3aJIaHHIO J1aeTcsi 4 OTBETAa, U3 KOTOPBIX MPAaBWIIBHBIN TONBKO OOMH. B naHHOI yacTn
MIPOBEPSIOTCS yCBOEHUE 0a30BbIX 3HAHUM 110 XMMUU 32 Kypc 8 Kiiacca.

Yactb 2 copepxut 4 3a7aHus, TpeOyIOIUX HOAPOOHOTO PEIIEHHs.

Ouenusanue padbomo:

Bec xaxxoro 3aganus npu nojcuete pesynbrarta: yactb 1 — 1 6am, yacts 2 — 3aaanus 15-17
- 2 Gaia, 3aganue 18 — 3 6amma. MakcumanbHOE KOJMYEeCTBO 0ayuIoB 3a padoTy -23.

PekoMeHyeMble OTMETKHU:

9 u HmKe 0alIOB - OTMETKA «2»;
ot 10 1o 14 6aiu1oB - oTMeTKa «3%;
oT 15 1o 20 6amnoB - oTMeTKa «4;
oT 21 10 23 6aIoB - OTMETKA «5».

Q6006wennvlii naan padomaol

Ne DIIEMEHTHI COJIepKaHusl, YMEHUI VYposens | bamn
3aJaHMsl 3aJJaHuif
1 OTHOCHTEIbHAS MOJIEKYJISIPHASI Macca BEIECTBA
2 Knaccudukanus Beniects
3 Knaccugukanus BemecTs
4 XapaKkTepHCTUKH IIEMEHTA 110 €T0 TIOJI0KESHHIO B
[Tepuouyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
5 Crtpoenue aToma
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6 CocraB aToma

7 Buner xumMnueckou cBsi3u

8 Bubl xuMudeckoi cBs3u

9 3aKOHOMEPHOCTH B PACIHOJI0KEHUHU BEILECTB B
Ilepnonyeckol CUCTEME XUMUYECKHUX DJIEMEHTOB

10 3aKOHOMEPHOCTHU B PACIOJI0KEHNUHU BEILECTB B
Ilepnonueckol CUCTEME XUMUYECKHUX DJIEMEHTOB

11 OCHOBHBIE KJIacChl XMMUYECKHX COSAMHEHUI: COJIU

12 OCHOBHBIE KJ1acChl XMMUYECKMX COEAMHEHHUM: KUCIOThI

13 Oco0OeHHOCTH B3aMMOJEHCTBUS THAPOKCUIIOB C APYTUMU
BEIIECTBAMHU

14 Oco0OeHHOCTH B3aMMOJEHCTBUS KUCIIOT C APYTUMHU
BEIIECTBAMHU

15 YMeHue pemiars 3a1a4i Ha HaX0XACHUE KOJIMYECTBA
BEILIECTBA

16 YMeHue penaTh 3a1a4i Ha HaX0XKJACHUE MACCOBOU J10JIA
BEIIIECTBA B pacTBOpE

17 YMeHus pemath 3a1a4d Ha HaX0KJIeHHE 00bEMHON 107U B
cMecu

18 YMeHue npou3BoAUTh pacyeThl N0 XUMUYECKUM YPABHEHUSIM

HUTorosoe TtecTHpoBaHMe MO XMMHHM 32 Kypc 8 kiacca
(mporpamma O.C.I'abpueJisina)
Jara D.N.

BapuanTt 1

Yacrs 1. B 3apanusx 1-14 u3 4 npeacraBjieHHbIX 0TBETOB BbIOepUTEe OJUH NMPABUJIbLHbBIN
1. KakoBa oTHOCUTENIbHAs MOJIEKYJISIpHAS Macca TUJIPOKCUIA KaJbIus

a)74 06)74 B)14,5 1) 145

OTBeT:
®opMyna MpoOCTOro BeEIIECTBA:

a) NaCl 6) H,O B) O3 r) KOH

OTBeT:
3. Tonbko CIOXHBIC BEMIECTBA MPEICTABICHB B PSAY:

a) H,O ; MgCl, 6) Zn,Cu B) O;;Sg r)Na;NaCl

Orger:
4. 3apsaa sapa XUMHYECKOTO SJIEMEHTa paBeH:
a) HoMepy Inepuoja 0) HOMepy T'pYIIIIbI
B) NMOPSAJIKOBOMY HOMEPY T') HOMEpY psijia
Orger:
5. Yucno >neKTpOHHBIX YpOBHEH onpezensercs mno:
a) HOMEepY TPYIIIbI 0) HOMepy psaa
B) MOPSAIKOBOMY HOMEPY ') HOMepy Mnepuoja
Otser:

6. VY aroma Kajus 4MCIIO 3JIEKTPOHOB U POTOHOB COOTBETCTBEHHO PABHO:
a)19u39 6)19u208)39ul9 r)19ul9
Ortser:
7. Buja xuMuYeckol CBS3M y BeIIecTBa, uMeroIiero Gopmyny Na,S:
a) KOBAJIEHTHAasI HemosisspHas O) KOBaJeHTHAas MOJIApHas
B) MeTaJUINYeCcKas I') MOHHAs
Ortser:
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8. BGH_ICCTBO C KOBAJICHTHBIM HCTIOJIIPHBIM THUIIOM CBSA3HU:

a) Ny 0) Na B) NaCl r) H,0O
Ortser:
9. Hewmeramnuyeckue CBOWCTBA AJIEMEHTOB B MIEPUOJIE:
a) YMEHbIIIAIOTCS 0) yBEIMUHBAIOTCA
B) HE U3MEHSIOTCS I')yMEHBIIAIOTCS, a 3aTEM YBEITUUUBAIOTCS
Ortser:
10. MeTannuyeckrue CBOMCTBA B TPYIIIIE:
a) YBEIMUUBAIOTCA 0) yMEHBILAIOTCS

B) YMEHBUIAIOTCS, a 3aT€M yYBEIIMYUBAIOTCS T) HE U3MEHSIOTCS
Ortser:
11. ®opmyna conu:
a) CaCO3 6) HNO; B) H,Or) NaOH
Otser:
12. ®opmyna KHUCIOTHI:
a) NH36) HC1 B) H,O r) NaOH
Ortger:
13. C kakuMm BeIIecTBOM B3aUMOJICHCTBYET I'HMAPOKCHUI KAJIUS:
a) xsopua meau (11)  6) xmopuz kamust

B) OKcHUJ Oapus ') MarHuu
Ortger:
14. C xakuM BeliecTBOM B3aHMOJICHCTBYET cepHasi KUCIOTa!
a) Meb 0) LMHK B) cepedpo  TI) pTyTh
Otser:

Yactp 2. Pemnre 3axauu 15-18, 3anucaB nogpodHoe pelieHue.

15. Ckonpko MOJIEKyJ a30Ta COAEPKUTCA B 2 MOJIb BelllecTBa?

16. PaccunraiiTe Macchl BOJAbI 1 COJIH, HCO6XO,Z[I/IMBIC AJId IIPUTOTOBJICHUSA 25r pacTtBOpa €

MaccoBOM JoJel conu B pacTtBope 15% .
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17. K 100 n Bogopoaa mo6asmiu 20 i1 kuciopona. Onpenenure 00beMHbBIC J0JU BOAOPOIA
Y KHACJIOPOJIa B MOTYYHBIICHCS BOJIC.

18. Kaxoii 00beM Bogopoaa BeiaenuTcs npu B3aumoaeictsun 730 T 30%-consHol
KHUCJIOTBI C HEOOXOAMMBIM MO PEAKIIMK KOJIMYECTBOM BellecTBa nHKa? KakoBo 3To
KOJINYECTBO BeliecTna’?

29




30



HToroBoe TtecTHpoBaHMe 10 XMMHMH 3a Kypc 8 kiacca
(mporpamma O.C.I'aGpuensina)
Jara D.N.

Bapuant 2

Yacrs 1. B 3axanusx 1-14 u3 4 npeacraBjieHHbIX 0TBETOB BbIOepuUTe OJMH NPABUJIbHBIN
1. Kakosa oTHOcHUTEIbHAS MOJICKYJIsSIpHad MacCa THUAPOKCHUIA aJTFOMHUHUSA:

a)8l 0)8,1 B)47 )47

OtBer:

2. ®opMmyiia CIOKHOTO BEIECTBA:
a)Ar 6)N; B)Zn 1) H0
OrtBerT:

3. Tonbko MpPOCTHIE BEIIECTBA IPEACTABICHBI B PSIY:
a) H,O, MgCl, 6) Zn,Cu B) O2,Sg r)Na, NaCl
OrtBer:

4. CremneHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB IVIABHBIX IMOATPYIII PABHA:
a) HOMepy Iepuoja 0) HOMepy TPyIMIIBI
B) NOPSAJIKOBOMY HOMEpPY T') HOMEpY pslia
Ortger:

5. Ywucno >1eKTPOHOB Ha MOCIETHEM SHEPTETUYECKOM YPOBHE OINpeAeseTCs
a) HOMEpPOM TPYIIIIBI 0) HOMepOoM psiJia
B) MOPSAKOBBIM HOMEPOM ') HOMEPOM Meproaa
Ortger:

6. VY aTtoma (hropa YKCIIO FTEKTPOHOB M IIPOTOHOB COOTBETCTBEHHO PABHO:
a)9u9 6)9ul9 B)9ul0d r)19u 19
OrtBerT:

7. Bupg xumuueckoii cBs3M y BeliecTBa, umeroiero ¢popmyiy COz:
a) KOBaJICHTHasI HEMoJiApHas 0) KOBaJEHTHAs MOJIIpHas

B) METa/NIMYeCcKas ') HIOHHAS
Orger:
8. BemiecTBO ¢ KOBaJIEHTHBIM HEMOJSPHBIM THIIOM CBSI3H:
a) Na 6) NaCl B) H,O1) O3
Ortser:
9. Meramm4yeckne CBOWCTBA 2JIEMEHTOB B TIEPHO/IE:
a) YMEHBIIAIOTCA 0) yBeIMUYUBAIOTCS
B) HE U3MEHSIOTCS I')YMEHBIIIAIOTCSI, @ 3aTEM YBEJINUUBAOTCS
Orser:
10. Hemeramnueckue CBOMCTBA B TPyIIIIE:
a) yBEJTMUUBAIOTCS 0) yMEHBILIAIOTCS, A 3aTEM YBEITUUNBAIOTCS
B) HE U3MEHSIOTCS ') YMEHbILAIOTCA
Ortser:
11. ®opmymna comnu:
a) Hzo 6) HN02 B) LI3PO4 F) NaOH
Otser:
12. dopmyna KUCIOTHI:
a) HCI 6) NH3B) H,O r) NaOH
Ortser:

13. C xakuM BemeCTBOM B3aUMOJICHCTBYET THAPOKCH]T KaJHs:
a) xiopuna meau (1)  6) xnopua kanus
B) OKcH]l Oapust T') MarHui
Ortser:
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14. C xakuM BeIIeCTBOM B3aUMOJICHCTBYET CepHasi KMCIIOTA!
0) UHK

a) MeJb
OrtBerT:

B) cepeOpo  T) PTYTh

Yactp 2. Pemnre 3agaum 15-18, 3anncaB noapodHoe peleHue.

15. Kakyio maccy 6yxyt numers 9%10%° mornekyn kuciopoa

16. B

180 r BOIT

bl p

acT

BopwH 20 r conu. OnpenenuTe MacCOBYIO JIOJIO COJIU

BD

acCT

BOpE.

17. K 100 i a3ota mo6asmmu 20 11 kucinopoaa. Onpenenure o0beMHbIE JOJTU a30Ta U
KHUCTIOPOJia B MOJTYYUBIIEMCS BEIIECTBE
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18. Kakoit 00eM BOJIOPOa M KOJIMYECTBO BELIECTBA COIM 00pa3yeTcs MpH B3auMOACHCTBUU
coJisiHOM KkucnoTsl ¢ 540 r amroMuHus, coaepxaiuero 4% npumeceit

[Tpunoxenue 4
Cnennduxanus KOHTPOJIbHO-U3MEPHUTEIbHBIX MATEPHAJIOB /I IPOBeCHUS
NMPOMEKYTOYHOM ATTECTANMH yJalmmxcs 9 Kiacca mo XuMHH

1. Haznayenne KMM. KoHTponbHO-N3MEpPUTENBHBIE MAaTEPUAbI MIO3BOJISIOT YCTAHOBUTH
YPOBEHb YCBOEHHS ydamumucs 9 Kiacca IUIaHUPYEeMbIX pPe3ysbTaToB pabodell mporpaMMbl 110
XUMHH

2. lokyMeHTbI, onpeneJsiiomme coaep:xxanne KHM.

CogepxaHrie MPOBEPOYHON pabOTBI OMpeaensieT OCHOBHas 00meoOpa3oBaTenbHas
mporpaMMa  OCHOBHOro  obmiero  obOpa3zoBanusi,  DenepanbHblii  rocyaapCTBEHHBIN
o011eo0pa3oBaTenbHbIN CTAaHAAPT.

3. lloaxons! K 0TOOPY coepskaHus, pa3padoTke MaTepuaaoB u cTpykrypbl KUM.
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OCHOBHOU LETBIO TPOBEACHUS MPOMEKYTOUHON aTTECTALINU SIBJISIETCS YCTAHOBJICHHE
(baKTHUECKOro ypOBHS TEOPETUYECKUX 3HAHUM, MPAKTUUYECKUX YMEHUH M HABBIKOB IO IPEAMETY
¢u3HMKa, COOTHECEHHE ATOTO ypoBHs ¢ TpeboBanmsimu @I'OC OO0

4, CTpyKTypa IHArHOCTHYeCKOH padoThl
Juarnoctuueckas paboTa COCTOMT M3 TpPeX dYacTeid, paznuyaronmmxcs (HopMod M ypoBHEM
CJIIOKHOCTH 3a7anuii. Beero B padote 13 3amanui.
Pabora comepxxut 8 3amaHuii 0a30BOTO YpOBHS CIOXHOCTH C BBEIOOPOM OTBeTa; 2 3aJaHUS
MOBBIIICHHOTO YPOBHS CJIOKHOCTH Ha YCTAHOBJIGHME COOTBETCTBHS, 3 3aJaHus TpeOyroT
MOJIHOTO OTBETA.

Pacnpenesienne 3ajaHuii JMATHOCTHYECKOl PadoOThI MO NMpOBepsieMbIM YMEHUSIM H
JJIeMeHTaM COlePKAHUSA
OT10op coxmepkaHMsi, TOJICKALIETO MPOBEPKE, B pabOTE OCYIIECTBISIETCS B COOTBETCTBUH C
tpeboBanusiMu GI'OC K ypOBHIO ITOJATOTOBKH BBITYCKHHKOB M C YY€TOM COJCP)KaHUS ydeOHUKa
(ITpuxaz MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit ®enepaumu ot 31.03.2014 r.
Ne 253), ommcaHHBIMH B BHE HPEAMETHBIX YMEHHH TakK, 4TOOBI OOCCIIEYMTH IMPOBEPKY HX
c(OPMHPOBAHHOCTU B COOTBETCTBUU C NPEAMETHBIMHU IJIAHUPYEMBIMHU PE3yJIbTaTaMH OCBOCHUS
00y4aroIMUMHUCs OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUS 110
XUMHUH 3a Kypc 9 kimacca.

Koaudukarop
Pacnpenesienne 3agannii padoThl B COOTBETCTBHH € IVIAHUPYEMbIMHU NPeAMeTHBIMH
pe3yJbTaTaMu
Ne | Paznmen/rema nporpammel | [IpoBepsiemble mpenMeTHbIE YpoBeHb Makcu
3aja JOCTHDKEHUS CJI0)KHOCTHU MaJIbH
HUS 13171
Oan
1. OO6mas xapakrepuctuka | OnpenensiTh YUCIo JIEKTPOHOB y 0a30BbIi 1
XMMHUYECKHX 3JIEMEHTOB | YacTHIl (aTOMOB, MOJIEKY).
Y XUMHYECKUX PEAKIUH.
2. OOm1ast XapakTepucTHKa | Y CTaHABIMBAaTh 3aKOHOMEPHOCTH 0a30BbIi 1
XUMHUYECKHX 3JIEMEHTOB | MOJIOKEHUS XMMHUECKOTO 3JIEMEHTA B
n xumudeckux peakui. | I[1C u ux cBOMCTB.
3. O6mas xapakrepuctuka | Onpenenars BIUSHUE PaKTOPOB HA 0a30BbIi 1
XUMHUYECKHX DJIEMEHTOB | CKOPOCTb XUMUYECKOU PEAKIIUH.
Y XUMHYECKUX PEAKIUH.
4. OO6mas xapakrepuctuka | KiaccuduunpoBaTh Xumuueckue MOBBIIIEHHBIN 2
XUMHUYECKHX 3JIEMEHTOB | PEAaKIMH 10 Pa3INnYHbIM MPU3HAKAM.
Y XUMHUYECKUX pEaKLUil.
5. Meramisl. Onpenensats pU3nYecKue CBOWCTBA 0a30BbIi 1
METAJIJIOB.
6. Meramisl. OnpenensaTb NPUHAAIEKHOCTh 0a30BbIi 1
MeTaJlja K ONpeIeICHHON TpyIIIe.
7. Meramisl. OrnpenensaTs XUMHUYECKUE CBOMCTBA 0a30BbIi 1
METAJIJIOB.
8. Hewmeramnbl. Onpenensats Gu3nIecKre CBOMCTBA 0a30BbIi 1
HEMETAJIJIOB.
9. Hewmeranmel. OnpenensaTb XUMUYECKHE CBOMCTBA 0a30BbIi 1
HEMETAJIJIOB.
10. O0600111eHNE 3HAHUN 1O OnpenensiTh M0 UCXOTHBIM [MOBBIIIEHHBII 2
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XUMHH 32 KypC OCHOBHOM | BEIIECTBAM MPOIYKTHI PEAKIIHH.
IIKOJIBI.
11. O06001eHNE 3HAHUHN 1O CocTaBiATh ypaBHEHUS XUMUYECKUX MOBLIIIIEHHBIN 3
XHMMHH 32 KypC OCHOBHOM | peakIiMii Ha OCHOBE 3HAHUM O
IKOJIBL. XUMHYECKHUX CBOMCTBAX MPOCTHIX
BEILIECTB U OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB, TUCAThH
pCaKIMy B MOHHOM BHJIC.
12. O06001eHNE 3HAHUH 11O BhIMONHATE pacyeTsl 10 XUMUYECKUM | MOBBIIIICHHBIH 3
XUMHH 32 KypC OCHOBHOW | YpaBHEHUSM.
IKOJIBL.
13. O000111eHrEe 3HAHUHT 110 PaccTaBiaarh cTeleHH OKHUCIIEHNS, [IOBBIIIIEHHBIN 3
XUMUH 32 KypC OCHOBHOM | COCTaBIISITh dJIEKTPOHHBIN OanaHc,
IIKOJIBI. OMPECIIATh OKUCITUTEb,
BOCCTaHOBUTEIIb.
Bcero 21

Pacnpenesienne 3a1anuii Mo pa3aeaaM NporpamMMsbl

KomnuectBo 3agannii KonnuectBo 3amanuii

Pa3nen nporpammel 0a30BOro ypOBHS TIOBBIIIEHHOTO YPOBHS
CIIOKHOCTH CJIOKHOCTH

OO01mas XxapakTepUCTHKA XUMUYECKUX 3 1
3JIEMEHTOB M XUMHUYCCKUX PEAKIUH.
Meramisl. 3 -
Hemerasibl. 2 -
O0o001IeHrne 3HAHUHT TI0 XUMHH 33 KYpC - 4
OCHOBHOH NIKOJIEL.
Bcero 3ananuii 8 (62 %) 5 (38%)

3amanuii 6a30BOro ypoBHS CI0KHOCTH — 8 (62 %), moBbiienHoro — 5 (38%).

Hmozosan (cmandoapmu3uposannan) KOHMPOIbHAA PAOOMA NO XUMUU

3a Kypc «Xumusa. 9 knaccn.
Bapuanm Ne 1

nocTaesTe DYHBY BLIDPAHHOrO BanK BAPWAHTA OTBETA.

MNpi BLINOAHE HKMKA 33 43HKMA 3TOR YaCTK PALOM C HOMEPOM BbINOAHAEMOro Bank 3agadmna (Al — A10)

Al. Pacnpepnenenue 3JIEKTPOHOB IO SHEPreTUYECKUM YpOBHSAM 2€, 8e, 2€ COOTBETCTBYET

qacruue 1) Mg° 2) 0 3)Mg*

4) §*
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A2. B psany anementoB Na — Mg — Al - Si

1) yMCHBIIAIOTCS PauyChl ATOMOB

2)  yMEHbIIACTCS YKCIIO MPOTOHOB B SIPax aTOMOB

3) yBeIMUYHMBACTCS YUCIIO SJCKTPOHHBIX CIIOEB B aTOMaX

4)  yMEHbIIACTCs BBICIIAS CTCIIEHb OKUCIICHUS aTOMOB B COSIMHCHUSAX
A3. ®akTop, HE BIUSIONIMN Ha CKOPOCTh XUMHYECKUX PEAKIUH,

1) npupona pearpyroiinux BEIecTB

2) Temrmeparypa

3)  KOHIIEHTpAIIUs PEearupyouX BEIIeCTB
4)TUI XUMHYECKOU peaKIuu

A4. Hanboiee OJICKTPOIIPOBOAHBIM METAJIIOM M3 IEPCUUCIICHHBIX SABJISACTCA

1) 1mHK 3) cBHHEIL

2) wMemb 4) xpom
AS. MeTtai, He OTHOCSIIHMCS K IIET0YHO3EMEIIbHBIM,

1 )maruumii 3) cTpoHIMit

2)KkanpLuit 4) Gapuii
A6. Hanbosee akTUBHO pearupyeT ¢ BOJIOH

1) ckannmit 3) xanuit

2) MarHwi 4) KaJapIuii
A7. ArperaTHoe COCTOSIHUE HOJia P HOPMAJIbHBIX YCIOBUSX

1) kuakoe 2) TBEpa0OC 3) razoobpazHoe
A8.Merta, ¢ KOTOPBIM HE B3aUMOJICHCTBYET KOHIIEHTPUPOBAHHAS CEPHAs KUCIIOTA,
1 )xene3o 2)MarHuii 3)uMHK 4)Hatpuid

Yacte B. TecToBble 3a/1aHUS Ha COOTBETCTBUE.
B1. VYcraHoBUTE COOTBETCTBHME MEX]Yy pEarupyrollMMHU BELIECTBAMH W MPOAYKTAMH HX
B3aUMOJIEVCTBUSL.

Pearunpyroniue IIponykTh! UX
BEIIIECTBA B3aUMOJICHCTBUSA
A) Cu +Cl, 1) Cu(OH); u Cl;
b) CuO + HC1 2) CuCl
B) Cu 20 + HCI 3) CuCl; u H,O
4) CuCl,
5) CuCl u H,0

B2. YcTaHoBuTE COOTBETCTBUE MEX/1Y TUIIAMU U YPABHEHHUSIMU XUMUYECKUX PEAKIUH.
TUIIBI XUMUYECKUX PEAKLIUN
A) coenunenusi, OBP, HeoOpatumast
b) paznoxenus, OBP, snnorepmuueckas
B) coenunenus, OBP, romorennas
YPABHEHUS PEAKIIUIA
1) Nz(r) + 3H2(r) > 2NH3(F) + Q
2) 2KNO3; = 2KNO, + O, +Q
3) FeO+C—Fe+CO-Q
4) 4Fe + 30, + 6H,0 = 4Fe(OH)3
5) 2Al + Fe,03 = 2Fe + Al,03 +Q
Yacrs C. 3aganus ¢ pa3BEpHYTHIM OTBETOM.
C1. 3anummuTe ypaBHEHHUSI peakInii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTh MTPEBPAILICHHS
Zn — ZnCl; — Zn(OH); — ZnO
Jns mepexona 2 3anuiMTe MOHHOE YpaBHEHUE.
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C2. . K 34,8r cynbdaTa Kanust TIpUIHIN PACTBOP, conepxkamuii 83,2 r xiopuaa Gapusi.

Onpenenute Maccy oOpazoBaBIIerocs ocanaka. (50).

C3.PaccraBbTe KO3(h(PUITMEHTHI B YpPaBHEHUH PEAKIIMH C TIOMOIIIBIO AJIEKTPOHHOTO Oananca. Cu
+HNO3—>CU(N03)2+NO +H,0.

Hmozosan (cmanoapmuszuposannasn) KOHMpoavHas paboma no xumuu 3a kypc «Xumus. 9
Kaacen.
Bapuanm No |

MNpK BEINOAHEHKKA 38 43HKM A 3TOM YacTH PAGOM C HOMEPOM BbINOAHAE MOTO BamK 3agadma (Al — AL10)

NnocTdBbTE ﬁ'y'HH-'y' HblﬁpiﬂHHUrU BdiiM BdpPHMdHTA OTBETd .

Al. PacnipeieneHue 37€KTPOHOB 110 SHEPIETUUECKUM YPOBHSM 2¢€, 8¢, 6€ COOTBETCTBYET aTOMY
1) yraepona 3) pocdopa
2) cepsl 4) xnopa
A2. B psany snementoB C-N-O - F
1) yMeHbIIaeTcsl BBICIIAsE CTENICHb OKHUCIICHHS QJIEMEHTOB B COCIMHEHHSIX
2)  YBEIMYUBAKOTCS PAJAUYChl AaTOMOB
3) yMEHbIIACTCs BOCCTAHOBUTEIbHASI CIIOCOOHOCTH MPOCTHIX BEIICCTB
4)  yBeNMYMBACTCS BBICIIASI CTEIICHb OKHUCIICHHUS AJIEMEHTOB B COCIMHEHHUSX
A3. ®akTop, HE BIUSIOMINNA HA CKOPOCTh XUMHUYECKUX PEAKIIH,
1) karaamszaTop
2)  crocob MmoJydeHHs PearcHTOB
3) npHpOAa pearupyrOLIUX BEIECTB
4)  KOHIICHTpAIMS PEarupyroIrX BEIICCTB
A4. MeTtan, He OTHOCSIIMICS K IEJTOYHBIM MeTaJliaMm,
1) xanumit 3) nmuTwii
2) Kanpnui 4) marpmuii
AS. CBOICTBO PTYTH, KOTOPOE OIpaHUYMUBAET €€ IPUMEHEHNE B OBITOBBIX TEPMOMETPAX
1) arperatHoe coCTOsIHHE
2) TemrepaTypa IUIaBICHHS
3) TOKCHYHOCTH
4)  BbBICOKas TUIOTHOCTh
A6. Bogopo Heb3s MOMYYUTh MyTEM B3aUMOJICHCTBHSI METAIJIOB C KHCIOTOM
1) azortHoU 3) consiHOI
2) cepHoil 4) dpocdopHoii
A’7. CBOICTBO, XapaKTEPHOE sl 030HA,
2)  XOpOIIO PacTBOPSIETCS B BOJIE
3) He uMeer 3amaxa
4)  OakTepHIUACH
5) nerde Bo3ayxa
AS8. Bona B3auMoIeHCTBYET C KaXK/IbIM U3 BEIIECTB, (POPMYJIIBI KOTOPBIX

1)Ca u Na;O 2) Na,O u Cu 3)CuO u N,Os 4)ZnO u SO,

Yacre B. TecToBble 3a1aH1s HA COOTBETCTBUE,
B2. YcTaHoBUTE COOTBETCTBUE MEX1Y UCXOJHBIMHU BEIECTBAMHU U ITPOJTYKTAMH PEAKIIHI.

HcxonHble BemecTna [IponykTsl peakunu
A) Nawu H,0O 1) Na,SO3; u H,0O
b) Na,O u H,O 2) NaOH u H,0
B)NaOH u SO, 3) NaOH u H,
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B2. YcranoBute COOTBETCTBUE MEXAY TUIIAMU U YPABHEHUSIMHU PEAKIIHIA.

4) NaOH

THUITbI XUMWYECKUX PEAKIINIA
A) 3amemenusi, OBP, snnorepmuueckas

b) paznoxenusi, OBP, sx3oTepmuueckas

B) coenunenus, OBP, HeoOpaTtumas

YPABHEHNS PEAKLIUIA
1) Now + 3Hypy < 2NH3) +Q
2) 2KNO3; = 2KNO; + O, +Q
3) FeO+C —Fe+CO-Q
4) 4Fe + 30, + 6H,0 = 4Fe(OH);
5) 2Al + Fe,05 = 2Fe + Al,O3 +Q

Yacts C. 3aganus ¢ pa3BEpHYTHIM OTBETOM.
C1. 3anummTe ypaBHEHUs peakui, C TOMOLIbI0 KOTOPBIX MOXHO OCYIIECTBUTD IIPEBPALLICHUS

Mg0—> MgC|2—>Mg(OH)2—> Mg(N03)2
J_IJ'IH rnepexoaa 3 3a0UIIMTE UOHHOE YpaBHCHHUC.

C2. K pactBopy, coaepxkauemy 63,91 HUTpaTa amfOMUHUSA, IPWIAIM PacTBOP, COAEPKALLUN

39,2r pochopuoit kuciotel. Onpenenure maccy docdara aTlOMUHUS.

C3. PaccraBbTe K03 (PHUITMEHTHI B YpaBHEHUU PEAKIIMH C TIOMOIIBIO JIEKTpOHHOTO Oananca. Cu
+ HNO;— CU(NOg)z + NO, + H,0

PexoMenaanuy mo oeHUBAHHUIO paﬁoTbl
MakcuMalbHOE KOJIU4ecTBO OamioB — 21 Gamra

3ananus 6a3oBoro ypoBHs (A1-AS8), Tonbko oAMH MpaBUIbHBIN O0TBET. (1 Oamr)
3ananus nosbellieHHOTo ypoBHs (B1-B2), naiitu coorBerctBue. ( 2 Oara)

3amanue C1, C2, C3 - TpeOyroT moyiHoro oTBeTa. ( 3 6asna)

OtBetel: Hmozosasa (cmanoapmu3upoeannasn) KOHmMpPOJbHAA padoOma no Xumuu 3a Kypc
«Xumusa. 9 knace». KOHmpoavHaa paboma no Xumuu
3a Kypc «Xumusa. 9 knaccn.
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Bapuanr 1.

Yacts A.

ONo kRN E
PNWRRPRDNPRR

Yacto B.

1. A-4,B-3, B-5.
2. A-4,b-2,C-1.
Yacts C.
1.

1. Zn+CI2=2nCI2
2. ZnCI2 + 2KOH = Zn(OH)2 + 2KCl
3. Zn(OH)2 = ZnO + H20

2.
3amaua
34.8r 83,2r X

K>SO, + BaCl, — BaSO, + 2KCl

1#174r  1%208r  1%233
28-02 Z=04r
174 208

X =0,2*233 =46,6r

B.
BCu® +8HN* ° 03(pa36.)=3Cu* >(NO3)2+2
N* 20+4H20

Cu® -2e” =Cu* 2 | 3- BoccraHOBUTEIb
N* > +3e” =N*2 | 2 - okucmurens

Bapuant 2

Yacth A.

NN E
P WP WNNW®

Yacto B.

4, A-3,b-4, B-1.
5. A-3,b-2, B-4.
Yacts C.
1.

MgO+2HCI=MgCI2+H20
MgCI2+2KOH=Mg(OH)2+2KClI
Mg(OH)2+2HNO3=Mg(NO3)2+2H20

2.
3amgada

63,91 39.2r X

AI(NO3); + HsPO, — AIPO, + 3HNO;

1*213r 1*98r  1*122r

639

0,3 98=04r
213

X =0,3*122 =36,6r

3.

CU® +4HN* 5 O3(komm.)=Cu* (NO3)2+2N* *
02+2H20
Cu® -2e” =Cu* 2 | 1-BoccTaHOBUTEND

N*> +e” =N** | 2-okucioutens
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