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IIporokon Ne 1 ot 30.05.2018

MNOACHUTEJBHASA 3AIIUCKA
Pabouast nporpamMmMa 1o XMMHUH B 8 KJIacCe COCTABIICHA HA OCHOBE CIIEAYIONIMX HOPMAaTHBHBIX JOKYMEHTOB!

*  ®epepanpHOro ['ocymapcTBEHHOTO CTaHAAPTA.

* [IpumepHO# TporpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHUs 1O XUMHH (0a30BBIN YPOBEHB)

+  ®deaepanbHOr0 KOMIIOHEHTA TOCYJAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB HAYaJIbHOTO OOIIETO0, OCHOBHOTO OOIIEro, CPeIHEro

(obmero) o6pazoanus (IIpukaz Muno6p Poccun Ne 1019 ot 5 mapta 2004r

»  ®epepanpHOro 3akoHa 00 o6pazoBanuu Ne 273 ot 29.12.2012 roga
. O6pazosatenpHOM mporpammbl MKOY COIII c.HoBokypoBka Ha 2017-2018 yaeOHBbIit TO/I.

OcCoOEeHHOCTh MPOrpaMMBbl COCTOMT B TOM, YTO OHA IO3BOJISIET COXPAHUTHh BBICOKHI TEOPETUUYECKUH YPOBEHb U CAENaTh OO0ydeHHe

MaKCHUMaJbHO Pa3BUBAIONIMM. DTO JOCTHUTACTCS MYTEM BBIYUCICHHS YKPYITHEHHOW NUAAKTHYECKOW EIMHMIBI, B POJHM KOTOPOW BBICTYIAET
OCHOBOIIOJIATAIOIIEe TOHATHE «XUMHYECKUH 3JEMEHT M (DOPMBI €ro CyIIeCTBOBAaHUS (CBOOOJHBIE aTOMBI, IPOCTHIE U CIIOKHBIC BEILECTBA)»,
CJIEZIOBAHUS CTPOTO JIOTHKE TPUHIIHMITA PAa3BUBAIOIIECTO 00YyUEHUS, TIOJI0)KEHHOTO B OCHOBY KOHCTPYHUPOBAHHSI IIPOTPAMMBI, U OCBOOOKIICHHS €€
OT M30BITKa KOHKPETHOTO MaTepuaia. [lo3ToMy Bech TEOPETHUECKUN MaTepHall Kypca XUMHH PacCMaTPUBAETCS HA TIEPBOM TOJly OOyUeHHsI, YTO
MO3BOJISIET yYaIuMcsi 00Jiee OCO3HAHHO U TITYOOKO M3YYUTh (PaKTHUECKUI MaTeprall — XMMHIO SJIEMEHTOB M UX COCTMHCHH.
Hapsiny ¢ 3tuM Takoe IOCTPOEHHE MPOrpaMMbl NAa€T BO3MOXKHOCTb PAa3BHUBATh IIOJyYCHHBIC IIEPBOHAYAIBHO TEOPETUYECKHE CBEACHHUS Ha
Oorarom (pakTHYECKOM MaTepuaje XUMHUH 3J1eMeHTOB. [Iporpamma moctpoeHa ¢ yu€ToM peann3anuy MeXIIPEIMETHBIX CBs3EH ¢ KypcoM (DHU3HKH
7 xnacca, TJe U3y4aroTCsl OCHOBHBIE CBEJIEHHsSI O CTpoeHHH aToMoB. OCHOBHOE COfep)KaHuE Kypca XMMHHU 8 Kilacca COCTaBJISIIOT CBEIEHUS O
XUMHYECKOM dJIEMEHTEe M (opMax ero CymeCTBOBAaHHS — aTOMax, M30TOMAaxX, MOHAX, MPOCTHIX BEHIECTBAX M WX BAKHEHIINX COCAWHEHHSX
(OKCI/II[aX " Jpyrux 6HHapHLIX COCAUHCHHUAX, KMCJIOTaX, OCHOBAHUAX U COJ'DIX), 0 CTPOCHUHU BCUICCTBA (TI/IHOJIOFI/II/I XUMHUYECKHUX CBS3EH U BHUOaX
KPUCTAUTHIECKUX PEIIETOK), 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIUi 1 UX KiIaccu(huKaruu

Pabouasi mporpamMma KOHKpPETHU3HUPYET COAepk)aHUEe OJIOKOB 00pa30BaTEIHHOTO CTAaHAAPTA, JAeT pacHpelesiecHHe Y4eOHBIX YacoB IO
KPYITHBIM pasfieliaM Kypca W TIOCIIEIOBaTeIbHOCTh MX HM3ydeHus. Kpome Toro, mporpamMma COIEpXHT MEpeYeHb MPaKTUYECKHX paboT o
KOKIOMY pa3Jieny.

ey u 3a1aun y4eOHOIr0 Kypca XUuMHH
° OCBOCHHE BaKHEUIINX 3HAHUN 06 OCHOBHBIX ITOHATHAX M 3aKOHAaX XUMHU,
*  XHMHYECKOH CHMBOJIUKE;
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* OBJAJICHWE YMCHHSIMH HAOIIOAATh XUMUYECKUE SIBICHHUS, MPOBOJUTH XUMUYECKUI IKCIIEPUMEHT, TPOU3BOIUTH PacyeThl HA OCHOBE
XUMHUYECKHX (POPMYII BEUIECTB U ypaBHEHUN XUMUYECKUX PEaKLUit;
*  pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB U HHTEIUICKTYAITBHBIX CIIOCOOHOCTEH B
* Mpoliecce MPOBENECHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITENILHOTO ~ MPUOOpPETeHUs 3HAaHUH B COOTBETCTBUU C BO3HUKAIOIUMU
KU3HEHHBIMH MTOTPEOHOCTAMHU;
* BOCIUTAaHUE OTHOIIEHUS K XUMHUM Kak K OAHOMY H3 (yHIAaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI M 3JIEMEHTY
00111€4eNTOBEYECKON KYIbTYpPHI;
* TMpUMEHEHHE MOJYyYEHHBIX 3HAaHUN U YMEHMH 1J1s1 6€30MacHOro MCIOJIb30BaHUS BEIIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO3SHCTBE
U Ha TIPOU3BOJICTBE, PEIICHHS MPAKTHUECKUX 3a]1a4 B MIOBCEAHEBHOM KU3HHU, IPEAYIPEKACHUS SIBICHUA, HAHOCSIIUX BPEIl 3I0POBBIO
YyeJloBeKa U OKpYy’Karolllel cpene
IIpomexyTouHast aTTecTAlMS TPOBOIUTCS B (hOpPME TECTOB, NTUKTAHTOB, MPAKTUUECKUX U MTPOBEPOUHBIX PAOOT.
HroroBas arrecrauusi — B popmMe KOHTPOJIBbHON PabOTHI.
MamepuanbHo-mexnuueckoe obecneueHue 00pazo8amenbHo20 npoyecca:
Cneyuguueckoe conpogoscoenue (06opyoosanue):
Harnsaasie mocoOust:

. HaTypaJibHbIe: repOapuu, KOJUIEKIIMH MUHEPAJIOB ¥ TOPHBIX OPOI;

. PUCYHKH, HJUTIOCTPALINH.
dnekmpouno-npozpammnoe obecneuenue:

. AJIEKTPOHHBIE OMOIMOTEKH MO XUMHH, JICKTPOHHbIC SHUIMKIIONEANU. CIEIHATU3UPOBAHHbIC TU(PPOBBIE HHCTPYMEHTH Y4eOHOU
JeATEeTLHOCTH (KOMIIBIOTEPHBIC MPOTPAMMBI );

. MPEe3EHTAIUU IO Teorpadum.
Texnuueckue cpeocmea 0o0yuenus:

. KOMITBIOTEP € y4eOHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

. CKaHep, KCEPOKC, MPUHTEP.

Kypc yuuTbIBaeT uaen M MOJOXKEHHUS, CIIOCOOCTBYIOIIME Pa3BUTHIO MO3HABATENLHOIO MHTEpECa, YCTOWYMBONW MOTHBAIMU K YYCHHIO,
NOJIy4EHHUIO IPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JUIsl JaJIbHEHILEro npouecca MKOJIbHOI0 O0Yy4eHNs M B )KU3HH.

OBIIASA XAPAKTEPUCTHUKA ITPEIMETA.

OcHOBHOE coJiepKaHHe Kypca XMMHUHU 8 KJIacca COCTABIISIIOT CBEJCHHUS O XUMUYECKOM 3JIEMEHTE M (JOpPMax ero CymeCTBOBaHUS — aToMax,
M30TOMAaxX, MOHAX, MPOCTHIX BEHIECTBAX M BAXHEHWIIUX COEAMHEHHUAX dJeMEHTa (OKCHUAAX W JAPYrux OWHApHBIX COEAMHEHUSAX, KHUCIIOTaxX,
OCHOBAaHHUSAX M COJSIX), O CTPOCHMM BEIIECTBA (TUIOJOTMM XHMMUYECKMX CBsI3€il M BUAAX KPUCTAUIMYECKHX PEIIETOK), HEKOTOPBIX
3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIUi U UX KiIaccu(UKaIiy.

Becr Teopernyeckuii marepuan Kypca XMMHUHU IS OCHOBHOW IIKOJIBI pacCMaTpUBAETCs Ha MEPBOM Toxy OOY4YEHHMs, YTO IMO3BOJISET
ydamumMmcsi 00jiee OCO3HAHHO W TIIYOOKO HM3Y4YHTh (DaKTHMUECKUH MaTephall — XHUMHUIO JIEMEHTOB M UX coeAuHeHuil. Hapsay c¢ stum Takoe
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MIOCTPOCHHE TPOrpaMMbl Ja€T BO3MOXKHOCTh Pa3BUBATh IMOJIYYEHHBIC IMEPBOHAYAIBHO TEOPETUYECKHUE CBEACHUS Ha 0OOraroM (GakTHUECKOM
MaTepuase XMMHUU 3JIEMEHTOB. B pe3ynbrare BRIUTPBIBaIOT 00€ COCTABISAIONINE Kypca: U T€OpHsl, U (haKThI.
[Tporpamma nmocTpoeHa ¢ y4eToM pean3alui MEXIIPEIMETHBIX CBA3EH ¢ KypcoM (HU3UKHU 7 Kiacca, TIe U3y4aroTcs OCHOBHBIE CBEICHUS
0 CTPOEHHUHU MOJIEKYN U aTOMOB, U OHOJOTUN 6—9 KJaccoB, TJie AaeTCs 3HAKOMCTBO C XUMUYECKOM opranuzanyen KJIeTKU U mpoleccaMu oOMeHa
BEIIECTB.

MECTO KYPCA XUMHUHU B YYEBHOM ILJIAHE.
denepanbHbIil 0a3UCHBIN YUeOHBIN TIIaH 11 0011e00pa3oBaTebHbIX yupexaeHuid PO orBoaut 68 ydeOHBIX 4acoB A 00513aT€TLHOTO
U3y4eHHs] B OCHOBHOM IIIKOJIE U3 pacdera 2 yaca B Henemo. [{na peannszanun paboueil mporpaMMbl U3ydeHHs y4eOHOTo mpeaMeTa «XUMHUs» Ha
JTare MOJIHOTO (CPEeTHET0) 00IIero oopa3oBaHus YIeOHBIM IIJIAHOM IIIKOJIBI OTBEIEHO 68 4acoB, M3 pacueTa — 2 daca B HENEIIO.

HEHHOCTHBIE OPUEHTUPBI COAEPKAHUSA YUYEBHOI'O IPE/IMETA.

[leHHOCTHBIE OPUEHTUPHI Kypca XUMHUU B OCHOBHOH IIKOJE OMPEACNSIOTCS CHEIU(PUKON XUMHHM Kak HayKd. [loHSATHE «IIEHHOCTH)»
BKJIIOUAET €JMHCTBO OOBEKTUBHOTO M CYOBEKTHUBHOTO, TO3TOMY B KaU€CTBE LIEHHOCTHBIX OPHEHTHUPOB XMUMHUYECKOTO 00pa30BaHUS BBHICTYIAIOT
00BEKTHI, U3ydaeMble B Kypce XUMHUHU, K KOTOPOMY Y o0ydaromuxcs (OpMUPYETCsl IIEHHOCTHOE OTHOmIeHUe. [Ipu 3TOM BeAyIIyto posib UTPaIOT
MO3HABATENIbHBIE [IEHHOCTH, TaK KaK JaHHBIA Yy4eOHBIM MpeaMeT BXOAUT B TPYIILY NMPEAMETOB MO3HABATEIHLHOTO IIUKJIA, TJIAaBHAS 11eJIb KOTOPBIX
3aKJII0YAETCS B U3YUYEHUHU MTPUPOIBI.

OCHOBY MO3HaBaTEIbHBIX LEHHOCTEH COCTABIIAIOT HAy4yHbIE€ 3HAHUSA, HAy4YHbIE METOJbl IO3HAHUS, a LEHHOCTHBIE OPUEHTALUH,
dbopMupyeMbie Yy 00yUJarOIINXCcs B MPOLIECCE U3yUSHUSI XUMUU, TIPOSBIISIOTCS:

- B IPU3HAHNUU IEHHOCTU HAyYHOT'O 3HAHMS, €r0 NPAKTUYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;

- B IICHHOCTH XMMHUYECKHX METOJOB MCCIIEIOBAHUS KUBOW U HEKUBOU IPUPOIbL;

- B IOHMMAaHUM CJIIO)KHOCTH U IPOTUBOPEUNBOCTH CaMOT0 IIpoliecca MO3HaHUs KaK U3BEUHOI0 cTpemiieHus K Vcrune.

B kadecTBe 00BEKTOB IIEHHOCTEH TpyJa W ObITa BBICTYMAIOT TBOpPYECKAs CO3UAATENbHAs JEATEIBHOCTh, 3JOPOBBIA 00pa3 KU3HH, a
LIEHHOCTHbIE OPUEHTAIIUU COJEPKAHUI Kypca XUMUHU MOTYT pacCMaTpUBaThCs Kak (popMHpOBaHUE:

- YBOKUTEIBHOTO OTHOILIEHHUS K CO3UAATENIbHON, TBOPUECKOU JeATEIbHOCTH;

- MIOHUMaHMS HEOOXOIMMOCTH 3JI0POBOTO 00pa3a KU3HU;

- MOTpeOHOCTH B O€3yCITOBHOM BBHITIOJTHEHHUH MPABUII 0€30IaCHOTO MCIIOJIB30BaHUS BEIIECTB B MOBCEIHEBHOM KU3HU;

- CO3HATEJIBHOTO BBIOOpA OymyIieit mpodeccCuoHaTbHON ACSITEIHPHOCTH.

Kypc xumun obGnamaeT BO3MOKHOCTSIMH AJisi (POPMHUPOBAHHUS KOMMYHUKATHBHBIX LEHHOCTEW, OCHOBY KOTOPBIX COCTABIISIFOT IPOIECC
oOLIeH s, FpaMOTHas! pedb, a IEHHOCTHBIE OPUEHTAI[MU HAMPaBJICHbl HA BOCIIUTAHUE Y YUAIIUXCS:

- MPAaBUJIBHOT'O UCIIOJIb30BAHUSI XUMUUECKOW TEPMUHOJIIOTUU U CUMBOJIMKY;

- MOTPeOHOCTH BECTH AUAJIOT, BHICIYIIMBATH MHEHHE ONIMOHEHTA, Y4aCTBOBATh B AUCKYCCUU;

- CITIOCOOHOCTH OTKPBITO BHIpaXaTh U apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHHUSL.
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COIEPXAHUE HAYAJIBHOI'O KYPCA XUMHUHAN
VIII KJIACC (68u, 2 u ¢ Heoenro)

Beenenue (6 yacoB)
XuMusi — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAILICHUIX.
[ToHsiTHE O XUMHUYECKOM 3JI€MEHTE U (hopMax €ro CyIeCTBOBaHUS: CBOOOJIHBIX aTOMAaX, MPOCTHIX U CIIOHBIX BEIIECTBAX.

[TpeBparenus BemecTs. OTIMYNE XUMUYECKUX PEAKIUI OT GU3NYECKUX SBIEHUHN. POIb XUMUU B )KM3HU YEIOBEKA.

Kpartkue cBenenns u3 nctopur BOZHUKHOBEHUS U pa3BuTHs Xumuu. [lepuon anxumuu. [lorstue o punocodpckom kamue. Xumus B XVI
B. Pa3Butue xumum Ha Pycu. Poibp oTedecTBEHHBIX YUYEHBIX B CTAHOBICHHMHM XMMHUYECKOHl Haykun — paboTtsl M. B. JlomonocoBa, A. M.
bytneposa, /I. 1. Menneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKM XMMHUYECKUX DJJIEMEHTOB U TMPOUCXOXKICHWE WX HazBaHwil. Xumudeckue (opmynbl. MHAEKCH U
kod¢pdumenTsl. OTHOCUTENBHBIE ATOMHAs ¥ MOJIEKYJISipHAst Macchl. PacueT MaccoBoit oM XMMHUYECKOTO 3JIEMEHTa 10 (popMyJie BEIIeCTBA.

[lepuognueckast cuctema xumudeckux siemMeHToB J[. M. MeHneneeBa, ee CTpyKTypa: Majible W OOJbIINE TMEPUOJbI, TPYIIL U
noArpynmnsl (riaaBHas v noboyHast). [lepuoanueckas cuctema Kak CipaBOYHOE MOCOOME [Tl MOTYYESHHS CBEIEHUI 0 XMMHUECKUX dJIEMEHTaX.

Pacuemmnuie 3aoauu.

1. HaxoieHre OTHOCUTEIIBHOM MOJICKYJIIPHON MacChl BEIIECTBA 10 €r0 XUMHUUYECKOU (popmyie.

2. Beruucnenne MaccoBOil 10U XUMHUECKOTO JIEMEHTA B BEILIECTBE 110 €ro (opmyIie

ATOMBI XUMHYECKHUX 3j1eMeHTOB (11 yacon)

AToMBI Kak (hopma CyIeCTBOBaHHUS XUMHUYECKUX AIeMEHTOB. OCHOBHBIC CBEACHHS O CTPOCHHU aTOMOB. Joka3zaTenbCcTBa CIOXKHOCTH
ctpoenust atoMoB. OnbITel Pe3epdopna. [Tnaneraprast Moens CTpOSHUS aToMa.

CocTtaB aTOMHBIX sAep: HNPOTOHBI M HEUTPOHBL. OTHOCHUTENbHAs aTOMHas Macca. B3auMoOCBsI3b NOHSTHH «IIPOTOH», «HEUTPOHY,
«OTHOCUTENbHAsI AaTOMHAsI Maccay.

N3meHeHnue grcia mpoTOHOB B SAPE aTOMa — 00pa30BaHKE HOBBIX XUMHUYECKUX dJIEMEHTOB.

M3MmeHeHne uncia HEHTPOHOB B spe aToMa — 00pa3oBaHue M30TONOB. COBpEMEHHOE OIpEIeICHUE MOHATHS «XUMUYECKUN 3IIEMEHT.
M3oTorbl Kak pa3sHOBUAHOCTH aTOMOB OJTHOIO XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOCHHE JIEKTPOHHBIX 000JI0YEK aTOMOB XMMUYECKUX AneMeHToB Ne 1—20 nepuoanyeckoit cucremsl J1. 1. Menpeneena.
[TonsATHe 0 3aBEpLICHHOM U HE3aBEPIICHHOM JIEKTPOHHOM CJIO€ (IHEPreTHUECKOM YPOBHE).

[Tepmonnueckas cucremMa XuMudeckux saeMeHToB J[. M. MenpaeneeBa u cTpoeHrne aToMOB: (DMU3WYECKHUIM CMBICI TIOPSIKOBOTO HOMEpPA
3JIeMEeHTa, HOMepa TPYIIIbl, HOMEpa nepuoja.

M3MmeHeHre Yuciia AJIEeKTPOHOB HAa BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JIeMEHTa — O0pa30BaHME MOJIOKHUTENbHbBIX U
OTpHUIATENILHBIX HOHOB. OHBI, 00pa3oBaHHBIC aTOMAMH METAIOB U HEMETaJIoB. [IpUYMHBI U3MEHEHUS METAUTHYECKUX M HEMETaNIMYeCKUX
CBOMCTB B IIeprUoOAax U rpymnax.

OO0pazoBanue OuHApHBIX coeanHeHuid. [TorsTre 00 noHHOH cBsi3u. CxemMbl 00pa30BaHUS HOHHOU CBSI3U.
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B3aumopeiicTBe aTOMOB XHMHYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXIy €000 — oOpa3oBaHME JBYXaTOMHBIX MOJIEKYJ HPOCTBIX
BemecTB. KoBaseHTHas HEMOJIsIpHAs XUMUYECKas CBSI3b. DIIEKTPOHHBIE M CTPYKTYPHBIE (DOPMYJIBI.
B3anmMopeiicTBie aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAJIOB MEXIy co00i — oOpa3oBaHuEe OWHAPHBIX COCIMHEHUH HEMETaJlIOB.

DIIEKTPOOTPULIATETBHOCTD. [IOHSITHE O KOBAJIEHTHOM MOJISIPHOM CBSI3H.
B3anmopeiicTBie aTOMOB XMMHUYECKHUX 3JIEMEHTOB-METAIJIOB MEXIY c000ii — oOpa3oBaHHMe MeTaIMUECKUX Kpuctaywios. [lonsrue o

METaJUIMYECKON CBSI3U.
Jlemoncmpayuu.
Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
[Iepuonnueckas cucreMa xumuueckux 3neMeHToB 1. 1. Menneneesa.

Ilpaxmuueckas paboma

[TpaBuna Th npu pabote B kabuHere xuMun. [IpreMsl oOpaleHus ¢ XUMHUUECKUM 000PYI0BaHHEM.

Konmponvnas paboma Ne 1 « Amomvl Xumuseckux 21eMeHmos»

IIpocTbie BemecTBa (7 4acoB)

[TonoxeHrne MeTallioB U HEMETAJUIOB B MEPUOAUYECKON CHCTEME XMMHUYeCKHUX 3neMeHTOoB J[. . MenneneeBa. Baxknenmue mnpocteie
BEII[ECTBA — METAJUIBL: JKEJI€30, ATFOMUHUN, KaJIbIIMA, MarHui, HaTpui, kanuii. O0mue Gu3ndeckne CBONCTBa METAJIIOB.

Baxkueiimme mpocTeie BemecTBAa — HEMeETaulbl, 00pa3oBaHHBIE aTOMaMH KHCIOpPOJa, BOJOPOJa, a3oTa, cephl, docdopa, yriepona.
CnocoOHOCTh aTOMOB XHUMUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOIUA. AJUIOTPONHBIE MOAUDUKAIIIH
kucnopona, hocdopa u onoBa. Merauimueckue U HEMETATMYECKUE CBOMCTBA MPOCTHIX BelIecTB. OTHOCUTENBHOCTD JACIIEHUS IPOCTHIX BEIIECTB
Ha METaJUIbl U HEMETAJLIBI.

[Tocrosinnast ABoraapo. KonmnuectBo BemectBa. Mok, MomnsipHas macca. MonsipHblii 00beM ra3000pa3HbIX BellecTB. KpaTHbie eTUHUITBI
KOJIMYECTBA BEIIECTBA — MWUIMMOJb U KUJIOMOJb, MAJUIMMOJISIPHAs M KWJIOMOJIIpHAs MacChl BEUIECTBA, MUJTUMOJISIPHBIA U KUJIOMOJISIPHBINA
00BEMBI Ta3000pa3HBIX BEIECTB.

PacyeTbl ¢ UCHOIB30BaHUMEM TMOHATUN «KOJMYECTBO BEUIECTBA», «MOJIIpHAs Macca», «MOJSPHBIH O0BEM TIa30B», «IOCTOSHHAs
ABoranpo».

Pacuemnvie 3a0auu. 1. Beraucnenue MoJIIpHON MaccChl BEIIECTB IO XUMUUYECKUM (opmynaM. 2. PacdeTsl ¢ HCTIOIb30BaHUEM MTOHSATHI
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBI 00bEM T'a30B », « TIOCTOSIHHAsT ABOTaIpo ».

Kontponbnas padota Ne 2 «I[IpocTeie BemecTBa

CoenuHeHHsl XMMHYECKHUX 3J1eMeHTOB (13 yacoB)

Crenenb okwucneHus. OnpeneneHUe CTENEHU OKHUCICHHUS 3JEMEHTOB O XuMmuueckoil (opmyrne coemaunenus. CocraBieHue Gopmymn
OWMHAPHBIX COSAMHEHUH, OOIMI CITOCO0 MX Ha3bIBaHUS. bUHApPHBIE COEMMHEHUS: OKCHUIBI, XJIOPHUIBI, CyIbGuasl U ap. CocTaBiaeHue ux GopMyIl.
HpeﬂCTaBHTeHH OKCHOOB: BOAA, erICKHCJIBIﬁ ra3 U HEramcHasa HU3BECTh. HpeI[CTaBI/ITeJII/I JICTYYHUX BOOOPOJHBIX COG,Z[HHGHPIIEI XJIOpOBOOOPOd U
aMMHaK.



7

OcHoBaHMsI, UX COCTaB W Ha3BaHUA. PacTBOpMMOCTH OCHOBaHWW B Boje. Tabmuila pacTBOPUMOCTH THAPOKCUAOB U COJCH B BOJE.
[IpencraButenu menoyen: THAPOKCUIABI HATpUs, Kaius U Kainpuud. [loHsaTHe 0 KayecTBeHHBIX peakuusx. Muaukaropsl. MI3MeHeHHe OKpacku
VH/IUKAaTOPOB B LIEJIOYHOU Cpee.

Kucnotsl, ux cocraB u Ha3Banus. Kinaccuduxamus kucior. [IpencraButenu KUCIOT: cepHasi, coisHas U a30THas. M3MeHeHHe OKpacKu
WHAUKATOPOB B KUCIOTHOH cpelie.

Conn Kak MpOU3BOAHBIE KUCJIOT U OCHOBaHWM. X cocTaB m Ha3zBaHudA. PacTBopumocTts coseil B Boje. [IpencraBurenu comnen: XJIOpug
HaTpus, KapOooHaT u pocdaT KanbIus.

AMop(dHBIE U KpUCTAUINYECKUE BEIIECTBA.

MexxMoneKkyapHble B3auMOACHCTBUA. THUMBl KPUCTAUIMYECKUX PEUIETOK: HMOHHAsg, aTOMHAasl, MOJIEKYJsipHas M MeTajuinyecKas.
3aBUCHUMOCTB CBOMCTB BEILIECTB OT TUIIOB KPUCTAUINYECKUX PEIIETOK.

BemiectBa MONIEKYyISpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TOCTOSIHCTBA COCTaBa JIJIsl BELIECTB MOJICKYJISIPHOTO CTPOCHHUS.

YucTeie BemecTBa U cMecH. [IpuMepbl KUIKUX, TBEPABIX U ra3000pa3HbIX cMmeceil. CBOWCTBAa YHCTHIX BEUIECTB M cMecel. Mx cocTas.
MaccoBasi u 00beMHas JOJIM KOMITOHEHTa CMeCH. PacueTsl, CBSI3aHHBIE C UCIIOJIB30BAHUEM MTOHSITHS «HOJIS».

Pacuemmnuvie 3a0auu.
1. Pacuer maccoBoii U 00BEMHOMN J0JI€H KOMIIOHEHTOB CMECH BEIIIECTB.
2. Beruncnenrne MacCoBOM JTOJIM BELIECTBA B PACTBOPE 1O U3BECTHOM Macce paCTBOPEHHOIO BEUIECTBA U MACCE PACTBOPUTENS.
3. BeluucieHne Macchl pacTBOPSEMOTO BEIECTBA M PACTBOPUTEINSA, HEOOXOAMMBIX JUISI MPUTOTOBJICHHS OMPENEIICHHONM MacChl pacTBopa C
M3BECTHOM MacCOBOM JI0JIE paCTBOPEHHOI'O BEIIECTBA.

Hemoncmpayuu. O0pa3ubl OKCUIO0B, KUCIOT, OCHOBAHUH U cojieil. Moaenu KpUCTAIUTMUECKHUX PEIIETOK XJIOPHUIa HaTpHsl, aMa3a, OKCH/Ia
yraepoga (IV). CnocoOsl paznenenus cMeced. JIUCTHILIAIMS BOIBI.
Ipaxmuyeckas paboma Ne 2

OuncTka 3arpsi3HEHHON MOBAPEHHOU COU
Ipaxmuyeckas paboma Ne 3
IIpuecomoesnenue pacmeopa ¢ 3a0aHHOU MACCOBOLL OOell
KonTtponsHas padora Ne 3 « CoenruHEHUs XUMHUECKUX dIIEMEHTOBY

HN3MeHeHus, npoucxoasinue ¢ Bemecrsamu (15 yacos)
[TonsiTue sIBICHUN KaKk M3MEHEHHM, MPOUCXOAIINX C BEIIeCTBaMU. SIBJICHUS, CBSI3aHHBIE C M3MEHEHHEM KPUCTAJUTMYECKOTO CTPOCHHS

BEIIECTBA TNPH TIOCTOSHHOM €ro cocraBe, — (Qusuveckue siBneHUs. DU3NYECKUE SBICHUS B XUMHH: JUCTHIUISINS, KPUCTAJUTH3AIIWS,
BbIMIApMBaHNE U BO3TOHKA BEIIECTB, IEHTPUPYTHPOBAHUE.
SIBneHus, cBs3aHHBIE C MU3MEHEHHMEM COCTaBa BEIIECTBA, — XUMHUYECKHUE peakiuu. [Ipu3Haku U yCIOBHS NMPOTEKAHUS XUMHUUYECKHUX

peakuii. [TorsiTHe 00 3K30- U SHAOTEPMHUUECKUX pPeakiusX. Peakiiuyu ropeHus Kak YaCTHBIM CiTydall SK30TEPMHUECKUX PEAKIIUH, MPOTEKAIOIINX
C BBIJACJIICHHUCM CBCTA.
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3aKOH COXPAaHEHHUS MacChl BEIIECTB. XHWMUYECKHE YpaBHEHHs. 3HAUCHUE HHICKCOB U KodpduimeHTtoB. CocTaBlieHNEe ypaBHEHUU
XUMHUYECKUX PEaKIUM.

Pacuetsl mo xuMuuecKkuM ypaBHEHHUSM. PelieHne 3a/1a4 Ha HaX0XKJIEHHUE KOJMYECTBA BEIIECTBA, MACCHl UM 00BEMa MPOYKTa pPEaKluu
M0 KOJMYECTBY BELIECTBA, MACCE UM 00bEMY HCXOIHOTO BellecTBa. PacyeTsl ¢ MCIOIBb30BAHUEM MOHATHUS «IOJSA», KOTIa HCXOJIHOE BELIECTBO
JIaHO B BUJIE pacTBOpA C 33J]aHHON MAcCOBOM J10J1€¥ paCTBOPEHHOTO BEUIECTBA UJIM COJEPKHUT OIMPEACIICHHYIO TOJII0 PUMECEil.

Peakuuu paznoxenus. [loHstue o ckopocTu xuMudeckux peakunuil. Karanuzaropel. DepMeHTHI.

Peaknuu coenuuenus. Katanurnyeckue u HekatanuTuaeckue peakiuu. O0paTuMele 1 HeoOpaTHUMbIe PeaKIIHH.

Peaknun 3amemieHus. DIEKTPOXMMHUYECKUN Psi HANPSIKEHUW METAIIOB, €r0 MCHOJIb30BAaHUE JUISI MPOrHO3UPOBAHUS BO3MOYKHOCTH
MPOTEKAHUsl PEAKIMl MEXAy METaulaMd UM PacTBOpaMH KHCIIOT. Peakiuu BBITECHEHUs OJHUX METAJJIOB M3 PACTBOPOB UX COJIEM APYrUMH
MeETaJUIAMH.

Peakuuu oomeHna. Peakuuu HeWTpanuzanuu. Y cJI0BUS NIPOTEKaHUs peakluii OOMEeHa B paCTBOPAx JI0 KOHIIA.

Tunel XUMUYECKUX peakiuil (0 MPU3HAKY «UHCJIO M COCTaB MCXOTHBIX BEIIECTB M MPOJYKTOB PEAKIMI») Ha IMpUMEpPE CBONCTB BOIBI.
Peaxuus paznoxkeHus: — 3JIEKTPOIU3 BOJBI.

Peaknuu coennHeHNsT — B3aUMOJECHCTBUE BOJBI C OKCHJIAMH METAJIIIOB M HeMeTaJoB. [loHsTHE «ruapokcuaby. Peakuuu 3amemenns —
B3aMMOJICHCTBHE BOJBI C IIEJIOYHBIMU U IIETOYHO3EMENbHBIMI MeTauiaMu. Peakiinu oOMeHa (Ha mpuMepe TUApoin3a Cyibpuaa aTrloMUHUS U
KapOuIa KaabIus).

Hemoncmpayuu. Tpumepsl Gpu3nmdeckux sSBICHUI: a) MaBieHue napaduna; 0) BO3TOHKA MOJa WM O€H30MHON KUCTOTHI; B) nuddy3us
JTYLIUCTBIX BELIECTB C TOpSIIEH JTaMIOYKH HakaiauBaHUs. [IpuMepbl XMMHUECKUX SIBICHUMN: a) B3aUMOJACUCTBHUE COJSTHOW KHUCIOTHI C MPaMOpPOM
W MeloM; B) monydeHuwe ruapokcuga menu (II); r) B3ammojeiicTBue pa30aBIEHHBIX KHUCIOT C METAlIaMH; 3) Pa3JIoKEHHE IEePOKCHA
BOJOpO/IA;

KonTponpHas padora Ne 4 «3MeHeHUs, TPOUCXOSIINE C BEIIECTBAMI)

PacTrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (18 yacos)

PactBopenue kak pusuko-xumudeckuii nporecc. [lonarue o ruapatax u Kpuctaoruaparax. Pactsopumocts. KpuBbie pacTBOPUMOCTH
KaK MOJIeJb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIiiepaTypbl. HachlllleHHbIe, HEHACHIIIEHHBIE U MEPECHIIICHHbIE PACTBOPHI.
3Ha4YeHHe pacTBOPOB JJIs MPUPOJIBI U CETBCKOTO X035 CTRA.

[TonsiTHE 00 ANEKTPOTUTHIECCKON JUCCOLUAIIUU. DIEKTPOIUTHI M HEIJEKTPOIUTHI. MeXaHU3M JTUCCOLUAIIAN HIEKTPOIUTOB C Pa3TNIHBIM
TUTIOM XUMUYECKOHU CBsA3H. CTENeHb ANEeKTPOoNIUTHYeCcKoi qucconuanuu. CUIbHbIE U c1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUST TEOPHUH ICKTPOIUTHUECKON Nucconnanuu. MIoHHbIe ypaBHEHUS peakiuil. Y CJI0BHs MPOTEKAHMS PEaKIIui OOMeHa
MEXAY IEKTPOJIUTAMHU IO KOHIA B CBETE€ MOHHBIX IIPEICTABICHUM.

Krnaccudukanust "OHOB U UX CBOHCTBA.

Kucnotsl, nx knaccudukanus. Jlucconnamnus KUCIOT U UX CBONCTBA B CBETE TEOPHH AJIEKTPOIUTHUCCKON JUCCOHAIMU. MOJIeKyIsIpHbIe
U UHOHHBIE YpPaBHEHHUs peaklUUid KHUCIOT. BzanMozaelcTBHE KHUCIOT C MeTallaMH. OJEKTPOXMUMMUYECKUH psJl HaANpsyKEHUH METallJIoB.
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BzaumopeincTBue KUCIOT C OKCHUAAMU METAJUIOB. B3auMOJelCTBUE KHCJIOT C OCHOBAaHUSMU — peaklUUs HeWTpanu3auuu. B3aummonencrBue
KHCJIOT C coisiMU. Mcrionb30BaHne TaOIHUIIbl PACTBOPUMOCTH /ISl XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB KHUCTIOT.

OcHoBaHus, WX Kiaccudukamusa. Jlucconmanuss OCHOBAaHHMH W WX CBOHCTBA B CBETE TEOPHH JJICKTPOJIUTHYCCKON IUCCOLMAIIUH.
B3anMopeiicTBHe OCHOBaHHI ¢ KACIOTaMH, KUCJIOTHBIMH OKCHIAMH U COJIIMH. Vcroyb3oBaHre TabIUIIBI pACTBOPUMOCTH TSI XapaKTEPUCTUKU
XAMHYECKUX CBOMCTB OCHOBAHUM. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUM MIPU HATPEBAHUU.

Conu, ux K1accupuKamys U TUCCOIUAIINSI Pa3IMUYHBIX TUIIOB coyieil. CBOMCTBA COJIeH B CBETE TCOPUHU AJICKTPOJUTHUECKON JUCCOIHAITIH.
BzaumonaeiicTBre cojiel ¢ MeTaJUlaMH, YCIIOBUSI TIPOTEKAHUS ATUX peakiuid. B3aumoneiicTBue cojieil ¢ KUCJIOTaMU, OCHOBAHUSIMU U COJISIMHU.
Hcnonb3oBaHne TaOIUIBI PACTBOPUMOCTH TSI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O06o061IeHne cBeeHH 00 OKCHIaX, UX KIIACCU(UKAIINYA U XUMUYECKUX CBOMCTBAX.

['eneTrueckue psiibl METAIIIOB U HEMETAJUIOB. [ eHeTu4ecKasi CBA3b MEX1y KilacCaMU HEOPTraHUYECKUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIICHHE.

Peakiiuyn noHHOTO 0OOMEHA U OKUCIUTEILHO-BOCCTAHOBHUTENIbHBIC peakiiui. CocTaBlIeHUE YpaBHEHNUN OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii METOIOM AJIEKTPOHHOTO OasiaHca.

CBoOiiCTBA MPOCTBIX BEIIECTB — METAUIOB M HEMETaUIOB, KHUCIOT W COJEH B CBETE MPEIACTaBICHUNW OO0 OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX MTPOLECCAX.

Jlemoncmpayuu. VicnpiTaHWE BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOHOCTD. JIBUKEHHUE OKPAIIEHHBIX HOHOB B AJIEKTPUYECKOM I10JIE.
3aBUCUMOCTD 3JIEKTPOIIPOBOJIHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTpauu. B3aumoneicTBue 1UHKA C CEpOM, COJITHOW KHCIIOTOM, XJIOPUIOM
memu (I1). Topenne marnus. BzanmoaeiicTBre XJIOPHOW B CEPOBOIOPOTHOM BOJIBI.

Ipaxmuueckas paboma No 4

Pemenue skcnepuMeHTaIbHBIX 337124
Ipaxmuueckas paboma No 5

[Tonyuyenue, coOupanue U pacmo3HaBaHUE KHCIOPOIa
Ipaxmuyeckas paboma Ne 6

[Tonyuenue, coOupanue U pacro3HaBaHHUE YTIIEKUCIIOTO ra3a

Ilpaxmuueckas paboma Ne 7

Pewenue sxcnepumenmanvhvix 3a0au
Hrorosas koHTpoabHas padbora Ne 5

TeMaTHuecKHMil IJIaH Kypca

KonnuecTtBo
Ne | OcHoBHBIE pa3nensl IIpakTrueckue KoHnTponbHas JlaGopaTopHsble

4acoB
paboTsl pabora paboTsl

1 | BBenenue 6
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2 | ATOMBI XUMHYECKHUX JIEMEHTOB 10 1 1
3 | IIpocThle BemiecTBa 7 1 1
4 | CoequHEHNS XUMHYECKHUX DJIIEMEHTOB 14 1 1
5 | 3MeHenus, npoucxosuue ¢ BeleCTBaMU 11 1
6 PactBopenue, pacTBOpBI, peakIMd HWOHHOTO oOOMeHa u | 18 4 1
OKHUCIIUTEIBHO-BOCCTAHOBUTENILHBIE PEAKIIUN.
Peseps
Uroro: 70 7 5
1 monyroaue 30 1 2
2 OJIyroine 40 6 3
Ton
1 yeTBepTH 2 YeTBepTH 3 yeTBepTH 4 yeTBepTH 34
9 Henenn 7 Henenb 10 venenn 9 Henenn
HeeIH
Konunue
CTBO 18 14 20 18 68
9acoB
1. Benenue. 3. IIpocTele BemecTna. 4. CoeanHEHUS XUMUYECKUX 6. PactBopsl. PacTBOpeHue.
3JIEMEHTOB. CBoiicTBa pacTBOpOB
2. ATOMBI XUMHYECKUX 4. CoenMHEHUS XUMUYECKHX JIIEKTPOIIUTOB.
3IEMEHTOB. JIIEMEHTOB. 5. I3MeHeHHs IPOUCXOASAIINE C
Paznen BEIIIECTBAMU. 7. O600mmenue u 7
3.IIpocThie BemecTBa. CUCTEMaTH3aIHs 3HAaHUH.
6. PactBopsl. PacTBOpenue.
CBolicTBa pacTBOpOB
JNEKTPOJIUTOB.
2.«IIpocThie BemecTBa 3.«CoenuHeHUs XUMHIECKUX 5.htoroBast KOHTPOJILHAS
KoHTpo 1.«ATOMBI XUMHYECKHAX JIIEMEHTOBY paboTa 3a Kypc XUMHUH
BHEIC 3JIEMEHTOB» 5
paGoTHI 4.« I3mMeHeHnws,
MIPOUCXOSIINE C BEIICCTBAMUY
[Ipaktu | «3HAKOMCTBO C «OuncTKa 3arps3HeHHON MOBa- «Pemienue 7
Yyeckre | JJabOpaTOPHBIM PEHHOH COMm» 9KCIIEPHMEHTAIBHBIX 33]aY.
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pabotel | oGopynoBanueMm. [IpaBuia «[eHeTHYECKas CBA3b MEXKIY
0e301acHoi paboThl B XH- «HPHFOTUOBHCHHe pactsopa ¢ OCHOBHBIMH KJIACCAMHU HEOP-
MHUYECKO# J1ab0paTopHm» 3aZlaHHON MaCcCOBOM N10JIEH pac- TaHUYECKUX COEIMHEHUIN»
TBOPEHHOT'O BEILECTBA»
«Ilomydenue, cobupanue u
pacro3HaBaHUe KMCIOPOIa»
«[Tony4enue, coOUpaHue u
pacro3HaBaHUE YIIEKHCIIOrO
raza»
«PemieHue
OKCIIEPUMEHTAILHBIX 337134
«Teopus >MEKTPOAUTHIECKON
JMCCOLIHALII)
Peruona
JIBHBIN
2 - 3 1 6
KOMITOH
EHT
Jlucran
LUOHHO
e 6 4 6 6 22
00yueHun
e
Komn-Bo
YPOKOB
c
17 13 20 15 64
UCIIONIB3
OBaH
KT
Komn-Bo
OKOB
Zp - 1 1 - 2

MIPHMEH.
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MeToJ1a
MpOeKTa
KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHMUE.
Kypc «Heoprannueckasi xumus» 8 kiacc (0a30Bblil YypoOBeHb)
Hara OCHOBHbIC ®opmMbl U IInanupyemMsble pe3yabTaThl Homa
Ne METOBI DKCIIEPUMEHT O6opymoBan | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | miaH npenoaas | LHOP, UKT YYEHHK J/yMETh | He 3a7laHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
BBEJIEHUE (6 uacos)
1 BBoaubiii Jatp moHsATHE | XUMHS, YOHM J. p. Neo 1. | Tlousarus: Pasnuuars N3nenusa Bsene-
WHCTPYKTaX | O  TpeaMeTe | BemecTBO, | DpoHTamb | 3HAKOMCTBO C | «XUMUYECKUU | MOHSTHUS: W3 CTEKJIA M | HHE.
mo Th. XUMUMU. XUMWYECKHA | HBIN obpazmamu JIEMEHT, «BEIIECTBO» W | ATFOMUHUS §1,
Xumus - ChopMupoBaT | i dIEMEHT, MPOCTHIX U | «BEUIECTBOY, «TEJIOY, Monenu yIIp.
HayKa O b pOCTOe CJIOXHBIX «aTOMBI», «IIPOCTOE MOJICKYJ 3,6, 10
BEIIECTBaX M | IEPBOHAYAIBH | BEIIECTBO, BEIIIECTB «MOJIEKYITBD» BEIIECTBO» M
CBOMCTBaxX 13 CIIO)KHOE J. U3nenus «XUMHYECKHUI
MIPEJICTABJIICHU | BEIIECTBO U3 CTEKJIa U AJIIEMEHTY
s O BEILIECTBE, AJTFOMUHUSL.
0 XUMHUYECKOM Monenu
3JIEMEHTE MOJICKYIT
2 IIpespare- Jatb Xumnyecko | KY JL.p.Ne3 [Tonstue Otnuyate xumu | MenHas §2,
HUS npejcTaBieHn | € sBieHwe, | Texymmuit | [Ipoxamm- «XUMHUYECKasl | YeCKHe peaklu | MPOBOJIOKa, | ymp.l,
BEIIECTB. e 0 | pusuueckn | Ymop. 1-3 | BaHHE METHOU | peakiusm» OT (PU3UYECKHUX | CHMPTOBKA, | 2.
Ponb xuMum | XUMHYECKOH € SsBJICHUS, MIPOBOJIOKH, SIBJICHUI Mell, §3
B KU3HU peakuuu XUMHUYECKA B3au- constHast
YeJioBeKa S peaKIIHs MOJIEHCTBUE KHCJIOTA,
Menaa c Ccois- poOupKa
HOM KHCJIOTOM,
B3aUMOJICUCTB
ue Mema ¢
KHCIIOTOU
3 Ilepuonu- Beectu Ilepuoanue | KY 3HaKU MEPBBIX | - OIPENENATh Tabmnna §4,
YecKas CHC- | TTOHSATHE 0 | ckas ®poH- 20 HOJIOKEHIHE «Ilepuonmue
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
TeMa XHMH- | 3HAKax CUCTEMa, TaJTbHBIN XUMHYECKHIX XIUMHUYECKOTO cKas ymp.5
YECKHUX XUMUYECKUX TEPUOJIBI, Tabmuia 3JIEMEHTOB 3JIeMEHTA B | cucTeMa
SJIEMEHTOB. | DJIEMEHTOB TPYIIIBI 1,c.32 Teproauaeckoii | XAMHUICCKHX
3HaKu cucTeme; 3JIEMEHTOB
XUMUYECKHUX Menpeneena
3JIEMEHTOB - HasplBaThb | 5,
XUMAY
JNIEMEHTHI
4 Xumnueckue | Hate mnepBble | Xumuuecka | KY - onpenenes | Onpenensrs ICcxs §5,
(opmysr. npezcTaBieHd | s popmyua, | Pabora ¢ We  XUMHYe- | COCTaB BEIIECTB yp. 1
Ornocurens- | s 0 | HHJEKC, JM. CKO 00 XHMHIUCCKOIi 5 8‘ ’
Has aroMHas | XMMHYECKHUX Koadunne z’lgp 1, 2, bopmysbi bopmyze; )
u Mo- | hopmynax HT -
(1) pMy. ? BEIIIECTBA,
JICKYJsSIpHas OTHOCUTEIbL NPHHAJIC)KHOCT
Mmacca Has - QopMynupo | b K HPOCTBIM H
MOJIEKYJISP BKY 3aKOHA | CJIOXHBIM
Has Macca IIOCTOSIHCTBA BEIIEeCTBAM
COCTaBa.
Ilonumate u
3aMyChIBaTh
XUMUYECKHE
hopmyITeI
BEIIECTB
5 Maccosas Hayuuts Maccosas YOHM Tlousitie BorunciaaTs Kaprouku- §3,
JOJIsA 9JIe- | YCTaHAaBJIUBAT J0JIA Pabora «MaccoBag MAacCOBYIO JOJIIO | 3aJaHus ymp. 6,
MEHTa B | b MpocTeimme o OIS XHMHYECKOTO K 7.
coeqMHEeHNH | (OPMYITBI KapTo4Ka SIEMCHTA B CO- «Kontponsn TpaxTy
BE ple U IIpo-
1ecTBa 0 M
CANHCHIN BEPOYHBIE Heckue
MacCOBBIM ymp. 6, 7 p
paboTsr pabotbl
JIOJISAM : 1.2
b
3JIEMEHTOB )
Xumus-8» c.174-
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
181
6 IIpaktn IIpaktn IpaBuna 6e30- | O6pamarsca ¢ | rarus, IToBTOp
YyecKast yeckas MacHOH pa- | xumuueckoii CIIUPTOBKA, | MPaBHII
pabora Ne 1. pabora 1 60TEl B XH- | mocymoit u | mpobupka, aTbh
3HAKOMCTBO MHUECKOii TaBOPATOPHBIM XUMHYECKHI
¢ mabopa- 1a6OpaTopHH | oGopyIoBaHHEM CTaKaH,
TOPHBIM Konba, BoJa,
obopymoBa- MEPHBIH
HUEM. WIAHID
ATOMBI XUMMNYECKUX 9JIEMEHTOB (10 uacos)
7 OcHOBHEBIE ®dopmupoBaTh | ATOM, YOHM IlonsTus: OOBsACHATH Mopenu §6,
CBEJICHUS O 3HAHUS panuoakty | Texkyuui. «aTom, dusHuecknii aToOMOB ymp. 3,
CTPOCHUH ydalmuxcs O | BHOCTb, VYp. 3, 5, «PaTHOAKTUBH | chipici 5
aTOMOB cocTaBe aTroma | ieMeHTap | c. 43 OCTBY, ATOMHOTO
U aTOMHOIO | HbIE «QIEMEHTAPHBI | . -
spa YaCTHIIBI € YaCTHIIbD»
8 Nzotomnst Cdopmuporar | UzoTorsbl. Ky Onpenenenue | Pa3zamgarthb TIICX5 §7,
KakK pa3Ho b MN3obapsr ®pon- TIOHATHS TOHSITHS yip. 3
BUJHOCTH MIPEJICTaBICHU TaJTbHBIN «XUMHYECKHMH | psoromns H
aTOMOB e 00 uzoromnax SOMEHTY w306apHI
9 [epuomuuec | Chopmuposar | Duepretny | YIIIY Ilepnognuecka | [lonsatus:auep | 3Hath [ICX3 §8,
kai CACTEMA | b TIOHATHE O | €CKHE TeKymi, o CHUCTEMa | TETUYECKHE (hopMyITHpPOBKY ymp. 3-
XUMHYECKAX | CBOMCTBax YpOBHH. yip 35 XUMHYECKUX YpOBHH, MIEPHOAMIECKOT 5
JJIEMEHTOB U | BJIEMEHTOB Opb6uranu a6 c.55 > | AIIEMEHTOB opbutanu 0 3aKOHa.
CTpOEHHE ' YmMeth
aTOMOB OOBSICHATH
W3MEHEHUs
CBONCTB
JJIEMEHTOB B
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHMS e
1 2 3 4 5 6 7 8 9 10 11 12
npenenax
MaJIbIX
MEepHOAOB u
TJIaBHBIX
MOArPYMIL.
10 Onexrponsl. | Chopmuposar | Dnextponsl | KY ITepnognuecka | [TonsTus: - 06bsacusaTs | IICXO, §8,
Crpoenne b , v R CHCTEMA | «DJICKTPOHBIY, | (husHudecKuit TaOIHIIBI o 1
EKTPOH- IPEICTaBICHU | dHEpreTuye CTHBIM. | yyvpraeckmx «OHEPIETUYEC | cMpICH g p- 5
HBIX 000JO0- | 5 00 | ckue ymp. 1,2 | ypementos KHE YPOBHU» ATOMHOTO
YEK AaTOMOB | DIEKTPOHHOU OBHH
B yp HOMEDa,
XUMUYECKHX | 000JI0UKe
HOMEpOB TpyI-
3JIEMEHTOB aToMa u
Bl ¥ IEPUOJIA;
SHEPTCTUUCCK cprolia;
HAX YPOBHAX - COCTaBJIATh
CXEMBI
CTpOEHUS
aTOMOB 1-20
3J1eM
11 N3menenue YMeTn Metammuue | KY Ilepuonnuecka | [ousTus: 3HaTh NPUYUHY Tabn m | §9
yucia OOBSICHATH CKHue v | Texkymm | A cucrema | OTnauu U | p3MeHeHHs TeMe ymp. 2
DIICKTPOHOB | 3aKOHOMEPHOC | HEMETANTH | i Yypp, 2 | XHMHUECKHX IPHCOEIUHEHH | cpoiicT B | «DIEKTPOHH
Ha BHEIIHEM | TH W3MEHEHMs | YecKue 3JIEMEHTOB 51 ONICKTPOHOB | popn oo ooti o | 06 CTPOCHHE
SHEPreTHYeC | CBOWCTB CBOICTBa MECTO aToMa»
KOM YpOBHE | DJIEMEHTOB B
PacoIOXKEHUS
npuaenaax
JIEeMEHTa B
MaJbIX u JIeMe .
6ONBIITIX MEPUOANYECKON
rpymni CUCTEME
12 Bsaumogneiic | Hate nonsatue | Kosanentn | KY Ilepronuuecka | [Tousitue Onpenensarpb Tabmuupsl §10,
TBHE aTOMOB | O as s CUCTEeMA | «xoBameHTHAsS | THIT XH-
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
9JIEMEHTOB — | KOBAJICHTHOM | XuMuuecka | Tekymui. | XUMHUYEeCKHUX XUMHYECKas MUYECKOU yop. 1-
HEMETAJUIOB | XUMHUYECKOH s1 CBSI3b Vop. 1-5 | anemeHTOB CBSI3bY» CBSI3H B CO- 5
MEXIY CBA3H eIMHEHMAX
co00ii.
13 KoBaseHt- YMeThb Kopanentn | KY Ilepuonnuecka | [onstue Onpenenarb CXEMBI §11,
Hast M0- | OTIPEeAETSATh as LA cucTemMa -
NSApHAsS ~ XH TI/Iﬁ : TOJISIPHAS Texyuuuii XUMHYECKUX CropameHTHA | T = ynp. 1-
p . p ymp. 3. TOJISIpHAsT MHYECKON 4
MUYecKas XUMHAYECKOI XHUMHYECKa 3JIEMEHTOB S — CBS3H B CO-
CBSI3b CBSI3H S CBA3H
CBSI3b» €IMHEHUAX
(xoBanmeHTHAS
nojsipHasi) B
COEJTMHEHMISIX.
14 Merammm- ChopmupoBar | Metaimmmae | KY Ilepuonnuecka | [Monstue Onpenensars Tabmurpl, § 12,
yeckas b TIOHATHE O | cKas .| cucremMa MOJIENIN aTo-
Tekymuit «METaJNTMYECK | THII s yaop. 1,
XUMUYECKas | METaJUIMYEeCKO | XUMHUYECKa vip. 1,3 XUMHAYECKHX as XHMHYECKOM MOB 3
N N 1
CBSI3b W XMMHYECKOH | 5 CBA3D 3JIEMEHTOB S —— CBI3H g | MeTaioB
CBSI3H
CBSI3b» COEIMHEHMSIX
15 0606menue | [loBTOpeHue, Kopanentn | YII3Y Ilepuoaunuecka | [ToHSATHS: - 00bsIcHATL | Ta0muIb! IMoarot
u 00o0IIeHe u | asg, WOHHas, Tematu s CUCTEMA | «koBaJICHTHAsS | 3aKOHO- K K.p
cucrematnza | SAKPCIUICHUC | BOMOPOAHA | 0. 0o XUMHHUCCKHX |, «HOHHas», | MEPHOCTH
uns  3Hawii | SHAHHH o | 4, SJICMCHTOB «BOZIOPONHAS» | U3MEHEHHs
. | Teme MeTaJInie N
o TeMe: , CBOWCTB
cKas
«ATOMBI «METaJUIMYECK | DJIEMEHTOB B
XUMHYECKH
XUMHYECKUX ] T1ax
e € CBSI3M asi» peae
3JIEMEHTOBY XUMHUYECKHE MaJIbIX IEpUO-
CBSI3U 0B U TJIaBHBIX
MOATPYII;
- ONpeneniThb
THUTI XU-
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
MUYECKON CBSI3U
B COCAMHEHHAX
16 Konrposun- | Konrposs Kon- Ilepuonnuecka AM IToBTOp
Hasi paGora | 3HaHUI 1o TpOJbHAS | 5 cucTemMa UTh
Ne 1. TeMe: pabora l | XxuMHUECKUX CTpOEH
«ATOMBI XH- | ATOMBI 3JIEMEHTOB aToma
XUMHYECKUX
MHUYECKHIX
3JIEMEHTOB
3JIEMEHTOBY
17 AHamms TeCT IToBTOp
KOHTPOJIbHOU UTb
paboThI TEMBI
IMPOCTBIE BEILIECTBA (6 uacos)
18 IpocTsie OzrakomuTh ¢ | Onektpornp | KY . Komnexkmust | [ToHSTHS: } Kommexknms | § 13,
— | obmumu OBOJTHOCTH . | MeTayioB METaJIIOB
BCIICCTBA it s > TeKyH.II/II/I «IJICKTPOIIPOB XapaKTepHu30BaT yIp. 1,
MeTaulbl | ‘bmfmeCKHMH TCIIONPOB OJIHOCTBY, b XHUMHUYECKHUE 3
HemeTautpr | CBOMCTBAMH OIHOCTB «TETUIONPOBOJ | DIEMEHTHl  Ha
METAaJIJIOB
HOCTB» OCHOBE
MOJIOKECHUS B
[Tepuonuueckoit
CUCTEME "
ocobeHHoCTeH
CTpOEHUS ux
aTOMOB;
- OOBSICHATH
CBA3b  MEXIY
COCTaBOM,

CTPOCHHUEM u
CBOIicTBAaMHU
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
BEIIECTB
19 Konuuecteo | Bectn Mouns, YOII H. Xumuue- | [HonsTus Brruucisats ko- | XuMuye- §15,
BellleCTBaA. IIOHATHUC 0 | MOJIsIpHas TeKyH.[I/If/’I CKHUC cocau- «MOJIbY, JIUYECTBO CKHE cocau- yup.
KOJINYECTBE Mmacca, VYop. 2 (a, | HEHUS  KoJU- «MoNSpHast BEIIIECTRA, HEHHUs KOIH- | 2 (a, 6),
BEIIECTBA M | YHCIIO 6), 3 (a, | vecTBOM MACCa Macey o | YeCTBOM Be- | 3 (a, 6)
eauHuIax ero | Asoragpo | 6) BEILIECTBA «qncno, KOJIMYECTBY mectBa 1
U3MEpPEHHS 1 Mo MOJITb
P ABoranpo» BeInecTsa
20 MounsipHbIit Chopmymupos | Monsipasrit | YOII . Mogens | ITousTie BEITHCIISTE Mogenb §16,
- | atb monsTHE O | 00BEM .. | MOJIIPHOTO i MOJISIPHOTO
o0BeM ra Texymmii. p p «MOJIIPHBIN 00BeM o p p yrp.
3000pasHex | MOTVIPHOM Vip. | | 00BeMaTasoB | oGyeny, KOTHUECTRY o0Bpema
BEIIECTR 00BbEMe ra3oB (a), pemectsa i | TA30B 1 (a),
U paccMOTpeTh
) 4 Macce 2 (a, B),
€IUHHUIIBI (a, B), 4, 4.5
HU3MEPEHUS €T0 5 ’
21 Perenne Hayunrsest Komnuects | VIIII [MousTus Borumensts ko- | Taommsr ¢ | § 15,
3a1a4 o | pemarn 0 BEIIC- | MuchMen- «MOJTIBY, JTMYECTBO ¢dopmynamu | 16
TeME: 332[3‘.{” 1o IC\/TIBa' HBIi «MoJIsIpHast BEIICCTBA,
«KkonuyecTBa | [MC: OJiIpHast Maccay, Maccy, 00BeM
IIpocteie Macca. N
BEILIECTBA» . «MOJSIPHBIN M0 HW3BECTHOMY
BEIIICCTBA MonsipHbiit
o0BemM» KOJIMUYECTBY
o0BemM
BEIIECTBA,
Macce, 00bemMy
22 [Moxroroka | O600mmTe ¥ | Kommyecr | YII3Y Uzyuennbie TTpOM3BOUTE JIM IToero-
K cngTel\(/)Ia; BO BCIUC- | TemaTu- TIOHSTHUS BBIYHCIICHHS puTh
i | TH3HPOBATH N
KOHTPOJIBHOI p CTBa. ecKuit §13-16
pabore  mo | SHAHMA - 10 | Monspaas
teme  «lIpo-
teMe «lIpo- P macca.
CThIE  Belle-
CTble Bellle- Momnsipasl
CTBa» .
CTBa» i 00beM
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
23 Kontpons- | KoHTpous Kon-
Hasi paGora | SHaHUII o TpOJbHAS
Ne2.  «IlIpo- | TeMe: pabora 2
cTbie  Bele- | 11POCTBIC
CTBAY BEIIIECTBA
24 Pabora Hax | JINKBUIUPOB YHUHM Benomuuts | [Ipumensits Tabmuusl | 3an.B
OomKnOKaMu aTh TMPOOEIBI OCHOBHEIC MOJTy4eHHbIE TETP.
TOHATHUS 3HAHUA
COEAMHEHNMA XMUYECKUX 3JIEMEHTOB (15 uacos)
25 Crenenpb Cdopmynupor | Cremnb YUHM [MousiTus: - ompegensts | [ICXD § 17,
aTbh TIOHSTHE O | OKUCIICHUS .
OKHCJICHUS. ’ TeKyH.[I/II/I «CTCIICHb CTEIICHb yIp.
CTETIeHI OKCHJBI, vip. 1, 2, OKHCIICHUSD), OKHUCJICHUS 2.5.6
OKHCIICHIA ¥ | BONA, 4 «OKCHIIBI», JJIEMEHTa B o
HAYyYUTh  CO- | THPATHI
«BOTAY, COCIMHEHUH
CTaBJISITH
¢ -
dopMyBHl  TIO CUAPaTBI» Ha3bIBaTh
CTEIIEHU OKHC- OuHapHbie
JICHUS COeIMHEHUS
26 OKCHUIBL. [Tokazats Oxcunpl, Ky H.  O6pasusl | TTousTHs: - HaseiBaTh | OOpasLsl § 18,
3HaYEHHE TUIPATHI . | OKCHIOB.
Jleryune ap Texymmwii. A «OKCHJIBI», OKCHJIbI, OKCHUJIOB yip.
BoJOpOHbIe | OKCHIOB 1 Yop. 1, 5 «THAPATHD)
JICTY4YHX t - OonpeaciiaTh 1,4,5
COCIMHEHHUS . COCTAB
COETMHEHHH
BOIOPOZA B BEIIECTBA 10 UX
JKU3HU hopmynam,
YeNoBeKa CTeTeHb
OKHUCIICHHS
27 OcHOBaHUS Paccmotpets OcHoBanus | KY .  OOpasusl | [TousTHs: - Ha3bIBaTh OGpa31p! § 19,
KJIaccupUKaIu HOHBI ., | OCHOBaHUIA. OCHOBaHHUS; i
¢Gukamy | , | Texymmii, «OCHOBaHHS, ; OCHOBaHMIA y1p.
10 U | KaTHOHHI, Vim, 2. 3 JLp.Ne6 HOHBD» [—
HOMEHKJIATypy | aHHUOHBI fp- £, 3 [Tonyuenue ’ el 2-6
i 4; Ttabmau- «KaTHOHBID», COCTaB
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
OCHOBAHUN meaI04Yn aa 4 0CaaKOB HC- «aHUOHBI», BCHICCTBA 110 UX
PacCTBOPUMBIX | «auenoum» dopmyuam,
THUIPOKCHIOB. CTEIEeHb
Bianmoneii- OKHCJICHMS,
CTBUE  yrJje-
- Ppacro3HaBaTh
KHUCJIOTO rasa ¢
U3BECTKOBOM OHBITHBIM
BOJIOI myTeM
pacTBOPHI
menoyein
28 Kucnorst Cdopmuposar | Kuciorsr, KY H.  O6pasusl | ®opmyIsl - Ha3BIBaTh Tuapoxeun | §20,
b TIOHSATHE O | OKCHUJIBI, Vip. 1-5: KHUCIIOT, HEH- | xHeioT KHCIIOTHI, HATpHL, yp
KHCJIOTaX KHCIIOTBI, > | Tpanmu3zanus '
TadIMIA - OIpeneniaTh COJIsIHasA 1 3
WHAUKATOP IeNI0YN  KH- >
5,c¢. 109 . CTCIICHD KHUCJIOTA, 5
Bl cI0TOMH B J—— o o ’
eHondTane
MIPUCYTCTBUN Tabiu
AJeMEeHTa B | yn mas
WHIUKATOPOB
o P COCIMHCHUY;
- pacro3HaBaTh
OTIBITHBIM
myTeM
pacTBOPHI
KHCITIOT
29 Comm Cdopmuposar | Counn, Ky H.  O6pasusl | U3yueHHBIE - Ha3pIBaTh | OGpasLbl §21,
b TIOHATHE O | KUCIOTHBIH | o o~ | COIEH. Tab- | momsTus u | conu; conei yip. 1-
COIISIX OCTaTOK JUIa  pacTBO-
oMe ’a JM. Hoc p HOMCHKIATYpPY | - COCTaBJISTh 3
HOMEHKJIAT UMOCTH . N
< p CoJIeH bopmysl coneit
ypa coneit | Ymp. 1-3;
Tabnuma

5,c. 109
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
30 OCHOBHBIE IIpoBeputh Hurpatsr, VII3Y DopMyIIbI 5. Ha3bBIBaTH Tabnuna § 18-21
KIIacCEl  He- | 3HAHHA U | XJIOPUBIL. 0606- KHCIIOT COCAUHECHUS pacTBOpuMO
opranmye- YMEHHUS no | KapGonatsr marowHii M3YYCHHBIX CTH
CKIX Be. | OCHOBHEIM thocdarer KJIaCCOB;
IECTB futaccam 6. omnpeaessTh
XHMHYECKHX —
COETMHEHHH OKHOCTD
BEIIECTBA
K
oTIpeeICHHOMY
KJIaccy;
- COCTaBIISITh
(dbopmyIbl
BEIIECTB
31 Kpucrammma | [lo3nakomuts | JI.1. [ICXD3, Mopenu CgoiicTBa § 22
€CKue c tunamu | Monenu Y49eOHHUK | KpUCTaJUIHYeC KPUCTAJUINYECK Nel,4,5
BEIICCTRA. KPUCTAJUTHYEC | KPUCTAIUIH KHX PEIIeTOK 150'¢ PEIIeTOK.
KHX PEIIETOK | YeCKHX Bsanmocssi3b IB[IOKHaH
pEIIETOK. KPUCTAJUTHYECK
2. UX pELIETOK U
Bosrounka BUJIOB
OCH30MHOM XUMHYECKOH
KHCJIOTBI CBSI3U
WA
HaTaTMHA
32 KonTp. [TokazaTh J.1. B3peiB | I[ICXD, § 23
PaGora 13a | MecTo cmecel | cmecu YIeOHUK Nel-4
nepBoe B TIpUPOJE H | BOAOPOAA C
MOJTYTO MPOMBIIIUIEHH | BO3yXOM.
0oCTH 2.
Crioco0sl
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Hata ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
OcHOBHBIE
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
/1 | riaH npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
pasjencHus
cMmeceil.
3.
JucTrms
U BOJIBI
33 ITosTOp-€ O3HaKOMUTH C Jlaboparo TToHSTHS: Crroco0sr [IpezenTan | § 23
HWucTtp.  mo | METOAAMHU pHOE «Yuctsle pazzaeneHus 156
TB. UYucrele | PA3ACTICHIS 0bopynoB BelecTBa » u | CMEceii-ocHOBa
semecta 1 | VOO arue «cMecu» OHCTKH
BEIIECTB
cMecu
Paznenenne
cMmeceil.
Ouuctka
BEIIIECTB.
34 Mpakruyec | INpaktuueckas | @unbTpoB | Bupryans | [TonsTus: Paznensts Hayuuts Cmech § 23-24
kasi pabora | pabora Ne 2 aHue, Hast «(hunbTpOBaH | BeliecTBa criocobam 11oBa-
Ne2 BhIMapyBa | 1A00PaTO | peyy METOIOM OIHCTKH peHHOn
«Ouncrka HHE pusd «BBINAPUBAH | GHIBTPOBAHH BCIICCTB coJIx c
.. Kupunna IIECKOM,
3arps3HEHHO ne» AU
i " BBIIIAPUBAaHU BoAd,
i
. Medoust P Kos0a, BO-
MTOBAPEHHOM i pOHKa,
COIM» GunbTp,
CTEKJISTHHAS
MaJIOYKa,
CIIUPTOBKA,
dapdopoa
s Jarka
35 MaccoBast u | Usyuenne TIICXD, MaccoBas u [loHSTHS: Brerancnars Ta0mauiet § 24
o0BbeMHast MIEpBUYHOE yueOHUK | oObeMHas «Mmacca MacCOBYIO Nel-3
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
JIOTTH 3aKpeTIeHHe JIOTTH pacTBopay, JIOJIIO
KOMIIOHEHTO | HOBBIX 3HAHHMA KOMITOHCHTA. «MaccoBas BEIIeCTBA B
B B CMeECH. JIOTIST» pactBope,
BBIYUCIIATE 1,
V, v npoxykra
peakuuu no m,
v, v
HUCXOIHOTO
BEIIIECTBA,
COJIepoKallero
pUMeECHU
36 IpakTuyec IT/p Ne3 Bona, comb, | §
Kasi pabora ( B BECEI, MEp
Ne3 ydeOHHKe HBIH 1H-
[Ipurorosne Ne5) JTHHID,
HHC CTeK
pacTeopa JISIHHAS T1a
caxaj
pa 1 JIOYKa,
oTpeieieHNe BECHI
MaccoBOM
JIONI  caxapa
B PacTBOpe
37 KonTtpoasHa | KonTposas Kontpois M, IToBToO-
s1 pa6o 3HaHUI 1o Has «KOHTpOJIBH | pUTH
Ta Ne 3. TEeME: pabora 3 bI€ U PO § 17-24
CoenuHeHUs BEPOYHBIC
Coennnenus
XUMHUYECKUX paboTHL.
XUMHYECKHIX
3JIEMEHTOB
JJIEMEHTOB
H3MEHEHUA, IIPOUCXONALLIUE C BELL[ECTBAMH (11 uacos)
38 dusnueckue | Ousuueckue Croco0bl KY TTonsarus: Tabnuna §25,
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
y ¢pax | Tema Hens MOHATHUS U OP. UKT YYEHUK
/I | rIaH npenogas | [OP, YYEHUK I/yMeTh | He 3aJlaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
ABICHMS B | IpeBpameHus | paspencnus | Tekyrm MIEPErOHKa, «Kpyrosopo | ymp. 3
XUMUH U Qu3nveckue | cMecei i KPUCTAJUTH3AII JUTSL  BOJIBIY,
SIBIICHUS B Vop. 1-3 usl, BO3TOHKKA, Mpe3eHTanu
pupojie OTCTauBaHHE s
39 Xumnyge- Paccmotpers | Xumu- KY [lonstusa [TpusHaku u | M §26,
ckHe peak NpU3HAKK W | YecKas Texymuii «XUMU YCIIOBUS yip. 1
YCIIOBUS peaxius, qecKas MPOTEKAHUS 3 '
UK NPOTEKAHUS kinaccupux | Ynp. 1-3 peaKI XUMUYECKUX
XAMHYECKHX anus XUMHU- ’ peakiuit
peaxiuit YECKUX «kItaccugukai
peakuuii Usl XUMH
YECKUX
peaxiui
40 Xumuaeckue | Hayauthb 3aKkoH KY 3aKkoH [IpumensTs IM §27
ypaBHEHUS COCTaBIISITh coXpaHe- Texymuii COXpaHEHUS 3aKOH COXpaHe-
YpaBHCHUS H | HUS MAacCChI MaccChl HUA MAacChI
CXEMBI BEIIIECTB pabora c BEIIIECTB BEIIECTB
XUMHUYECKUX JIM
peakimit
41 Pacuersr mo | Hayunth YOII TTpuniun Brruucnars xo- | IM §28,
XUMHYECKAM | TIPOU3BOJIUTH T N pacuera o | JIMYECTBO «KoHTpOTbH 3
eKyIIUiH
YpaBHEGHUSAM | pacdeThl IO 28yHl XUMHYCCKUM BEIIECTBA, LI H TIDO yop. 9,
XUMHYCCKUM §28, ypaBHEHUSIM obpeM WA P 4
YpaBHEHUSIM yIp. 3 Maccy [0 | BEpOUYHBIC
§27 KOJIMUYECTBY paboThl. Xu-
b
BEILIECTRA, MUS-8» K
ymp. 4 00BeM WIN | y4eOHUK
y y
Macce ea-
Pea-t o, C.
TCHTOB TN
I'abpuensna
MPOJYKTOB
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
/Il | TUTaH npenonas | LHOP, UKT VUEHUK JI/yMETh | U€ 3aJIaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
peakuuu c. 150-151
42 Peaxnun Chopmuporar | Peaknus KY TTonsarue CocTaBisaTh Tabnuiet §29,
A3TIOKEHUS | b a3JI0KEHU N «peaxuus ABHEHUS
p P Texyumit P P yop. 1
MIPEJICTaBICHU | 5 Pa3IOKEHUSD» | XUMHUECKHUX ’
€ 0 peakiuu yop. 1,4 peakiuit 4,5
Ppa3IoKEHUN
43 Peakinu CdopmupoBar | Peakmmst KY ITonsTne - COCTaBJIATH | TabmuIIbL. §30,
b N «peaxiuu ypaBHEHUS
COCTMHEHUS coenuHeHn | Texymmmii. ynp.1-
MIPE/ICTABICHH COCITMHEHUS
P XAMUYECKUX 3,
€ 0 peakiuu Yop. 1-3, ~
peaxiuii;
COCJIMHEHUSI 8 8
- OIpenenirThb
THUT
XUMUYECKON
peaxiuu
44 Peaxmun Cdopmuposar | Peakuus KY JLp. Ne8 | IonsTHe - COCTaBIIATH | TaOIHIIBL. §31,
b 3aMeICHUS . | B3aumo «peaxknuu ABHCHUS
3aMeLEHUS B Texymuii. peakll yp Keneso ymp. 1-
MIPEJICTaBICHU N 3aMeIeHUS»
JeiicTBre XUMHYECKAX MeTaiaec | 3
€ 0 peakIuu Yup. 1-3 »
peaxiuii; Koe,
3aMeIeHUS Kenesa ¢
pacTtBop
cyab(aTrom MEITHOTO
XapakTepusoBar | o o
memu (I1) b yropoca,
mpodupka
XUMHYECKUE
CBONCTBa  Me-
TaJIOB
(B3aumoieHCT-
BHC c
KHCIIOTaMH,
COJISIMH )
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHMS e
1 2 3 4 5 6 7 8 9 10 11 12
45 Peaxinu CdopmupoBar | Peakmmst KY ITonsTne - COCTaBJIAThH | TaONHUIIBI §32,
b oOmeHa . «peaxknuu ABHEHUS
oOmeHa Texymuii. beakdl yp ynp. 2-
MIPEICTaBIICHN obmeHa»
XUMUYECKUX 5
€ 0 peakIuu Yop. 1, 3, peaKm;
oOmeHa 4 ’
- OIpenenarThb
T
peaxiuy,
BO3MO>KHOCTb
MPOTEKAHUS
peaxuui
HOHHOTO
oOmeHa
46 Tuns! xu- PaccmotpeTts I'mppomnz | KY Knaccuguxkan | - coCTaBIATh | Tabmuibl §33,
MHUYECKUX XUMUYECKHE . U0 YpaBHEHHUS
N Texyrmuii. ymp. 1
peakuuii Ha | peakuuu ~ Ha
XUMUYECKHX XUMUYECKUX
puMepe npuMepe Yop. 1 N ..
o o peakuMii 1O | peaKIui;
CBOWCTB CBOMCTB BOJIBI HDH3HAK
BO/JIbI p y - OIpeneNATh
«UHCIIO u
TUI
COCTaB
UCXOJHBIX peaknum;
BEILIECTB u|_
HpOAYKTOB XapaKTePH30BaT
peakuum» b
XUMUYECKUe
CBOMCTBA BOJBI
47 O606menne | O0obmmTh, U | Peaknmu YII3Y IIpocteie u | -  ompenenars | TaOmuibl [ToBTO-
U CHCTEMA- | cHCTEMa- COCMMHEHH | . CJIOXHBIE MpUHA- pHUThH
TU3alusA TU3UPOBAThH o, BemecTBa. Oc- | JEKHOCTD
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
3HaHUM 1O | 3HAHMS 10 | PA3NOXKEHU | YECKUH HOBHBIE BEILECTB K § 27-33
TeME teme «Knaccrr | s, KJIaCCBI
onpeaeNeHHOMY
«Kimaccer HEOpTaHu- 3aMeIeHIS
HEOpraHW4ecK | Kijaccy
BEIIIECTB. YECKUX Be- | , oOOMeHa X
N3menenus, | mectB. TwHmbl COCIUHCHUM;
B TB.
MPOMCXOJUII | XMMUIECKHX ermiec ) COCTABIISTE
ne C | peakuunii» bopmyJTBI
BEIICCTBAMH
» BEIIECTB,
ypaBHEHUS
XUMHYECKHUX
peaKiuii;
48 Kontpoas- | KoHTpoms Kon- IToBToO-
Hasag pabora | 3HaHWi 1o TPOJIbHAS puTh
Ne 4, TeMe: pabora 4 § 27-33
«M3meHenus, | M3meHeHus,
NPOUCXOJAIT | MPOUCXOIAIIN
nuc C BC- | e C
mMeCTBaMm? BEILIECTBAMHU
49 PactBopenune | O3HAKOMUTH PactBopum | YOHM Knaccudukan | Haxonurs I[ICXD3, §34,
. qamuxcs  C | OCTb. N KO3 UITHEHT
yHam Texymmii. IO (bun Tabnuma ynp. 2
PacteBopumoc | pactBopenuem | Kosdhdumnm PacTBOPUMOCTH
BELIECTB 110 pacTeo-
Th BEIECTB B | KAK  (DU3HMKO- | CHT Yop. 2 111
puMocTH
BOJIE. XUMHUYECKUM pacTBOpUM pacTBopH-
MPOLIECCOM OCTH MOCTH
50 Onexrpomur | Chopmuposar | Duexrponu | KY . PactBopsl | [lousarus: Paznuuate TIICX9, §35,
nJeckas b TIOHATHE OO0 | THI, ., | DIIEKTPOIUTOB | «3JICK- TTOHSITHS
ANEKTPOJIUTAX | HEINEKTPOI Texympit. u TPOJIUTED) U | DIICKTPOIUTHl H raGmna yup. 1,
HCCOLUAIUS
A fuan p p Yop. 1, 4, P p pactBopuMO | 4,5
u WTHI, 5 HEDJIEKTPOJIUT | «HEdJIEeK- HEMEKTPOIMTEL | < ’
HEDJIEKTPOIUT | AJICKTPOIUT OB TPOJUTED, » 1IPHOOp
YepHsika,
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
ax naecKas «QIEKTPOIH- BOJIA,
JTUCCOITHAI] THYECKas caxaposa,
us JIMCCOLIMAITHS COJNIbHAs
KHCJIOTAa,
XJIOPHUT
HaTpHS
51 OcHOBHBIE Chopmymupor | Uownsr. KY IonsaTus: CocTaBnsaTh ITopTpetst §36,
MOJIOKEHUs1 | aTb ocHoBHbIe | Katnonsl u | ®pon- «HOHY, YpaBHEHUS AppeHuyca
TEOpUH TIOJIOKEHUS AHUOHBI, TaJbHBIH. «KATHOHY, JTIUCCOTIAAITUU u Mennene- }IIHZP‘S
DIIEKTPOIUTH | TCOPUH CTETEHb Vmp. 2-5 «QHHOHY, eBa o
YyecKou J3JICKTPOJIMTHY | AUCCOIMAL] «CTereHh
fuccormamy | €CKoi uu JIACCOLIAALIAIDY
U JTIUCCOLIUAITTHI
52 Honnslie Hayuutb HoHsl. Ky TlonsiTus: - COCTaBIATh TICXD, §37,
ypaBHEHUS HIKOJILHUKOB Karuons! u | Tekymuit «HOHY, ypaBHEHUS Ta6maua . 1-
COCTaBJIATh AHUOHBI Yop. 1-3 peaKLuii; YHp-
HOHHBIC «KaTHOHY, pacTBo- 3
ypaBHEHHSL «AHHOH» - ompeneniaT | pUMOCTH
BO3MOKHOCTD
MPOTEKaHUS
peaxuui
HMOHHOTO
oOMeHa;
- 00BSCHATH
CYIIIHOCTh
peakiuit
HMOHHOTO
obMeHa
53- KucnoTsr, Cdopmuposar | Kucnora KY TlonsiTne - Ha3bIBaTh Ta6mmia §38,
54 UX Kjaccu- | b TIOHATHE O Texympmii. KUCTIOTa. KHUCJIOTBL; PacTBOPUMO yip. 1-
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
(uxanus, KHCTIOTaX Kak VYop. 1-4 Dopmynsl - XapakTepu3o | CTH, pan | 4,6
CBOMCTBa KJracce KHCJIOT BaTh XHMHU- | aKTUBHOCTH
3IEKTPOJIUTOB. YecKue METAaJIJIOB
Hayuuts CBOMCTBa
IITKOJIEHUKOB KHCIIOT;
TI0JIb30BaThCS
pAIOM - COCTaBIIATh
aKTUBHOCTHU YpaBHCHUA
METALIOB | XUMHYECKAX
TaOnuIei peakuuif;
pPacTBOPUMOCT
u
55- OcHoBanus, | PaccMoTpeth Ienoun, Ky TTonsaTus - Ha3bIBaTh | Tabnuna §39,
56 B cBete TOJl | kmaccudukaiu | amdorepus! | [TuceMen IIIEIIOY, OCHOBAHMS; pacTBOPUMO yip. 3
ux 10 OCHOBaHHH | € HBIH. «aMoTepHble | _ CTH S ’
Kj1accuuKan 1o PasHbIM | HAPOKCHI | ¥TIp. 3, 5 TUIAPOKCUIBD? | xapakTepHu30BaT
1, CBOMCTBA NpH3HAKAM b b
XIMHYECKUE
CBOlCTBa  OC-
HOBaHHIA;
- COCTaBIISITh
ypaBHEHUS
XUMHYECKUAX
peaKIunii;
- pacmo3H
aBaTh
OTIBITHBIM
myTeM

pacTBOpPHI
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
menoyein
57 Okcugpl, ux | O000IIUTE OcHoBurle, | KY J1. O6pa3ubt Tlousarus - Ha3bBaTh | OOpasIsl §40,
KJIacCu(pu CBeJicHHS 00 | KHCIIOTHBIC N OKCH/IBI;
Karus ? OKCHIaX ampore HI); Texymwit | oxcunos oonosan o OKCHIOB yp- 1-
CBOfIC”}Ba e b ymp. 1-3 o ToTHbx W - COCTaBJIATE 3
: aMbOTEPHBIX | hopmyisL, —
OKCHJIOB p
ypaBHEHUS yeckas
peaKITit pabora
7
58 Comn, ux Chopmymnupor | Kucnbrie, KY TTousttust: - Ha3weIBaTh | Tabnuna §41,
CBOICTBa aTb TIOHATHE O | CPEIHUE . couu; ACTBOPUMO
peanue, Y CTHBIIL. CKUCIBIE ; p P ymp. 2,
COJISIX, KaK | OCHOBHBIE commy, CTH 4
KJ1acce conu Ymp. 2,4
ICKTDONITOR p- 2 «CpeaHue XapaKTepU30BaT
p comm», b
«OCHOBHBIC
XIMHYECKUE
COJTI . N
CBOIICTBa CoJeH;
- OIpenenarThb
BO3MOKHOCTD
MPOTEKaHUS
peakiuit
MOHHOTO
obmeHa
59 I'eneTnye- CdopmupoBar | OKcHmsI, VII3Y OcHoOBHEBIE - Ha3bIBaTh | TaOJHUIIBI §42,
CKas CBS3b | b TIOHATHE O | OCHOBAHUA, KJIACChI COCIMHEHUS . 1
MEX]TY TEHETHYECKOW | KHCIIOTHI, HEOPraHUYECK yrp-
H3Y4YEHHBIX 4.
KJIaCCaMH CBSI3H U | comu 170
KJIACCOB;
HEOpraHu4ec | TeHETHYECKOM BEILECTB Hpaxrn
KHX BEIECTB | pAAC - COCTaBIIATh YECKUE
ypaBHEHUS

paboTsr
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Hata ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
OcHOBHBIE
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenogas | LHOP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 8 9 10 11 12
XUMHYECKAX 8-9
peakimit
60 Ipakru- Pemars ITpak- JIaboparopHo | YmeTh _ obpamatscs | AM, IToBToOp
yeckast 3aauu TUYECKas | e pemarb ¢ xuvmueckoii | ‘KOHTPOIBH | TeXH
padora Ne 4. | skcriepuMEHT pabora 4 060pyIOBaHH | 334K rocy 10it a4 | PIE H 1Ipo- Oc3oma
Pemienne ATbHBIM Tpaxtu- | © KCIICPHMEHT | TabopaTopHBM BegquLIe CHOCTH
a0OoTBHI.
OKCHCPUMEHT | rryrem GeCKHE AJIbHBIM ob6opynoBa- I;( o
ANBHBIX i UMUS-8»
r paboTsr MIyTEM HUEM;
safiad « eHe- - pacro3HaBaTh
TUYecKast 8 9, c OLBITHBIM
CBSI3b MEXKITY 241 myTem
OCHOBHBIMU pACTBOPHI
KJlaccamu KHCIIOT
b
Heop- IIeIoueH
TAaHUYIECKHUX
COCTMHECHUM
»
61 Ipakrnyec | Hayuurcs Ilpaktuae | JlabopatopHo | [IpoBoaAHTH - obpamarscst | JIaboparop | [osTop
Kasg pabora | [TonyyaTs cKast e XUMUYECKHE | ¢  xpmuueckoii | HOC TCXH
Nes. coOupaHue H pabora 5 06OpYIOBaHU | IKCTIEPUMEHT rocy 10it u | 06opyzoBa 6e3oma
Ho6nyquI/Ie, paciosHaBaThb e Bl nabopaTopHbIM | HHC CHOCTH
coOupanue u
p KHCIIOPOL, o0opynoBa-
pacno3HaBaH HIeM:
ne ’
CHCIIODOLA - pacmo3HaBaTh
po KHCJIOPOJT OTIBIT-
HBIM TTyTeM
62 Hpakrnyeck | Hayunres I[Ipaktuye | JlabopatopHO - obpamarscst | JIaboparop | Iosrop
ass  pa6ora | mony4aTh cKas e ¢ xumuueckoii | HOE TEXH
Ne6. cobupatb U pabora 6 | o6opynoBaHu nocyofi u | 06opymoBa Oe3omna
Tlonyyenne, | pacnosHasath 1abopaToOpHBIM cHocTH
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATHUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHus e
1 2 3 4 5 6 7 9 10 11 12
coOupaHue U | YTICKUACIBIA obopymoBa- HUE
pacmo3HaBaH | Ias HUEM;
ue - pacmo3HaBaTh
YIJICKHUCJIOTO OIBITHBIM
rasa IyTeM
YTIEKUCITBIH Ta3
63 IIpakTHuec | YMmeTh IMpax- JlaGopaTopHo Jlaboparop | ITosr
Kasi padora IIPOBOJIUTH THYECKas | e HOE TEXH
Ne 7. XUMHYECKUH pabora 7 | oGopynoBaHH obopymosa | Oe3oma
Pemenue SKCIIEPEMEHT e HUE CHOCTH
JKCIICPUMEHT
ATBHBIX
3amaqy
«Teopus
JIEKTPOJIUTH
YEeCKOU
JIUCCOLIAAITN
u
64 Oxucnutens | U3yunts Crenenn YOHM JTabopatopro | ITonsarus - ompenenats | Tabmuist §43,
HO-BOCCTAHO- | YCJIOBUsA OKHCJICHUS, TeKyH.[I/If/'I. e «OKHCIIUTCIIBb», | CTEIICHb yop. 1-
BUTEJIbHBIE MPOTEKaAHUS OKHUCJIUTEI Vip. 2,3 000pyioBaHK | “BOCCTAHOBH- | OKMCIIEHHS 3
peaKIuu OKHUCIIUTENBHO | b, e TENbY, 3JIeMEHTA B
- BOCCTaHOBH «OKHCIICHU®» | coeMHEHUN;
BOCCTaHOBHUTE | TENb u
JBHBIX «BOccTaHoBje |~  COCTABILITH
peaKImii HUEC» YpaBHCHUA
65 Yupaxkuenus | Paccmorpers Meron YOII Meron [IpumensTs M, §43
B KJIAaCCH(UKAIM | JIEKTPOHH Pabora © 3NEKTPOHHOTO | METOI «KoHTponasH
COCTABJICHHH | 1O oro ™M Oananca 5JeKTPOHHOro | bI€ W TIpO-
OKHCIIUTENbH | OKHUCINUTECIBHO Oatanca OaJjtaHca Ha | BEPOYHBIC
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam

Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee

¢pax | Tema Hens MOHATUS U YYEHUK

/1 | rian npenogas | LIOP, UKT VUEHUK JI/yMETh | U€ 3a1aHU

T TEPMUHBI II/3HaTh
aHus e

1 2 3 4 5 6 7 8 9 10 11 12
o- — HpPaKTHKE paboTHL
BOCCTAHOBUT | BOCCTAHOBUTE XuMug-8»
eITbHBIX JIBHBIX 3 u 4 Bap.
peaxiui peaKinu

66 CBoiicTBa Paccmorpers | Okuc- KY JlaboparopHuo | IonsaTns - onpenensats | AM, §43,

CBOICTBa JTUTEIh . «OKHCITUTEITh) «KoHTponasH
MIPOCTHIX > Texymmit. e > | CTEIeHb |y yrp. 4-
BEIECTB- MIPOCTHIX BOCCTaHOBU Vip. 4-8 06opyoBaHK | «BOCCTAHOBHUT | GyycrieHus He M mpo- | o
METAIOB W II?I?;CTB Me u | Tems, e eNby, SIeMeHTa B BegquHe
KHCIICHH «OKHCJICHHE» a0OTHI.
HEMETAIUIOB, cevie, | | onHcleHHe OKHCIICHUC COCIMHEHU, pabo
KHUCJIOT, COJIEH | U u XumMus-8» K
KHCJIOT,
N B cBete OBP BOCCTAHOBJI «BOCCTaHOBIIE | - COCTaBJIATh | y4eOHHUKY
coneit
OBP eHme HUE ypaBHEHUS 0 C
B CBETC XUMHYECKUX X '
N labpuensua
aKIun
peaxi c. 154-155 1
1 2 BapHaHT

67 Kontpoab- | Konrposn Kon- Tect IToBTO
Has padora | 3HaHMi 1o TpOJbHAS p
Ne S, Teme: «OKHuCIu pabora 5 TEeMBI
«OKHUCTUTEN | TeNbHO —

BHO — | BOCCTaHOBUTE
BOCCTAHOBUT | JIbHBIC
eJTbHBIE peaKIum»
peakum

OBOBIIEHUE U CUCTEMATU3ALUA 3HAHUU (2 uaca)

68 O06o6menne | Utorosas VII3Y - BBEIYHUCIIATH IToBTOp
u KOHTPOJIbHASI 0600612 maccy, 00beM U XHMHUY.
cucremaTusa | pabora FOLIUI KOJINYECTBO Caoiict
Oust - 3HaHUH BEIECTBA  TI0 Ba B-B
Mo  KJiaccam

YpaBHEHUSAM
HEOpraHu4ec
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Hata OCHOBHBIC ®opmbl U [InanupyemMsbie pe3yabTaThl Jomam
Ne METOBI OKCIIEPUMEHT O6opymoBaH | Hee
¢pax | Tema Hens MOHATUS U YYEHUK
n/n | man npenozaas | L{OP, UKT VUEHUK JI/yMETh | U€ 3aJaHu
T TEPMUHBI II/3HaTh
aHMS e
1 2 3 4 5 6 7 8 9 10 11 12
KHX BEIICCTB pea}(um‘x’[;
-ONpeaeNaTh
CTEIEHb
OKHUCJIEHUS
JJIEMEHTa B

COCAMHCHNN
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YYEBHO-METOJUYECKOE OBECIIEYHEHME 110 ITPEMETY

[Tporpamma K
3aBEPIIEHHON
NpPEAMETHON JIMHUU U
cucTeMe Y4eOHHKOB

Astop: ['abpuensu O. C. (M.: [Ipoda, 2011)

YueOHuK, yueOHoe | YueOnuk: «Xumus 8» (M.: [poda, 2008 YuedbHoe mocodme. O. C.

nocoobue ["aOpuensy,

Pa6ouas Terpamp mis | ['abpuensua O.C., SmykoBa A.B. Xumusa. 8 kiacc: pabodas TeTpanb K

00yJarImuxCcs yueOonuky ["abpuensaa O.C. — M.: Jlpoda, 2011.

DJIEKTPOHHOE DIIeKTpOHHOE MyJIbTUMeANITHOE n3nanue K yueoOnuky O. C. ['abpuensHa

npuiokeHue K YMK | «Xumus. 8 kiacey. «XuMHsI».

Marepuainsl st | «XUMUs B TeCTax, 3ajavax, ynpaxHeHusx. 8-9 kimaccei», 2010

KoHTposis (TecThl W | Pemenue 3amau mo xumuu U. I'. Xomuenko, 2000

T.11.)

Metoagnueckoe INabpuensn O.C. Xumusa. 8 — 9 kimaccel: MeToauueckoe nmocooue. — 4-¢

nocobue ¢ | u3n., crepeotun. — M.: llpoda, 2014

MOYPOYHBIMU

pa3zpaboTKkaMu

Crucok Jlugua P.A. CnpaBoynuk 1o oOmeld W HEOPraHWYeCKOW XHUMHH. —

UCIIOJIb3YeMOM M.:Ilpocsemienue: YueoO. nur., 1997.

JUTEpaTyphl Kypmamesa K.K. Xumus B Tabnumax u cxemax. YueOHO-
obpasoBarenbHas cepus. — M.: Jluct Hero, 2002
CyponeBa P.I1., Codpono C.B. 3amanus 11 caMOCTOSATEIbHOU
pabotel o xumuu B 8 kiacce : Ku. qst yuurens. — M.: Ilpocsemienue,
1993.
Xumus B Tabmunax. 8 — 11 xi.: CnpaBounoe nmocobue / ABT.-cocT. A.E.
Haconoga. — M.: Jlpoda, 2010.

Hudpossie u | hemi.nsu.ru

3JICKTPOHHBIC college.ru  HYPERLINK "http://college.ru/chemistry/" HYPERLINK

o0Opa3oBaTeNbHbIC "http://college.ru/chemistry/" HYPERLINK "http://college.ru/chemistry/"

pecypchl HYPERLINK "http://school-

sector.relarn.ru/nsm/chemistry/START.html" HYPERLINK
"http://college.ru/chemistry/" HYPERLINK "http://college.ru/chemistry/"
HYPERLINK "http://college.ru/chemistry/"school-sector.relarn.ru
alhimikov.net

INJIAHUPYEMBIE PE3YJIBTATbI OBYUEHUSA
B pesynomame usyuenus xumuu y4eHuK 00axceH 3HATH/TIOHUMATDH

XUMUUECKYIO CUME0IUKY: 3HAKN XUMHUYCCKUX DJICMCHTOB, @O@Zv\hz XHUMHUYCCKUX BCHICCTB U
YPaBHCHUA XUMHUUYCCKUX ﬁomﬂﬂﬂmw

sajdicHeliuue

xumuueckKue
OTHOCHUTCIIBHBIC aTOMHad W MOJICKYJIIpHAasA MAacCChI,

ROHAMUA: XUMHUYECKHIN 3JICMCHT, aToM, MOJICKYJIAa,

MOH, XMMHUYECKas CBSI3b, BEMISCTBO,

KiaccuduKalus BeUlecTB, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA 00bEM, XUMUYECKasl peaKlus,
KJIACCU(UKALIUAS PEAKIMA, DJIEKTPOIUT U HEIIEKTPOIUT, JIEKTPOIIUTHICCKAS TUCCOIUAIINS,
OKHUCJIUTEIh U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE;

yMeThb

Ha3vléeamb; XUMHUUCCKUC JJICMCHTBI, COCAMHCHUS N3YUYCHHBIX KJIACCOB;
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00bACHAMb: GU3MUECKUN CMBICT ATOMHOTO (TIOPSAAKOBOI0) HOMEpPA XUMHUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI U NIEPUOAA, K KOTOPBIM IEMEHT NPUHAJJICKUT B IIEPUOIAYECKON CUCTEME
J.1. MenpeneeBa; 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB JJIEMEHTOB B IpeZeiaX MallbIX
MIEPUOJIOB U IIaBHBIX MOATPYII; CYIIHOCTh PEAKIMI HOHHOTO 0OMEHa;

xapaxkmepu3zoeamb: XUMUUCCKHUEC 3JJICMCHTDLI AOH BOAOpOda IO NNEVESMV Ha OCHOBC HX
IIOJIOXCHUSA B EO@SOES&OOWO& CHUCTEMC NH.S.ZOEEQHOOWN U OCOOEHHOCTEH CTPOCHUA HX
aTOMOB; CBsA3b MCKIY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH B€IICCTB, XUMHUYCCKHUEC CBOMCTBaA
OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX BCIICCTB,

onpedenamp: COCTaB  BEIIECTB 1O UX (opMmylnaMm, MPUHAAISKHOCTh BEIIECTB K
OIMPCACIICHHOMY KJIaCCy OOOESEOESW& TUIIBI XUMHYCCKHUX HUQN%ESWH“ BAJICHTHOCTh U CTCIICHb
OKHCIJICHUSI 3JIEMEHTa B COCJMHEHHSIX, TUIl XUMHUYECKOH CBSI3U B COCAMHEHUSAX, BO3ZMOKHOCTh
MIPOTEKAHUS peaKuii HOHHOTO OOMEHa;

cocmaenams. GOpMyIbl HEOPraHMUECKUX COCJUHEHHWH M3YyYCHHBIX KJIACCOB; CXEMBI
CTpoeHHsi aToMoB mnepBbiXx 20 smemeHTOB mnepuojanyeckoil cucremsl J[.J.Menneneena;
yYpaBHEHMs] XUMHUYECKUX PEaKLUH;

odpawiamsca ¢ XUMUYECKOM MOCY 101 U 1a00paTOpHBIM 000PYI0BaHHEM;

PAacno3nagams ORLIMHBIM HYyMeM: KUCIOPO/l, BOJOPO, YTICKUCIBINA ra3, aMMHUaK; pacTBOPHI
KHCJIOT M HIETIOYeH, XJIOPHI-, CyIb(aT-, KapOOHAT-UOHBI;

6bIMUCIAMb: MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 (popMysie COeTUHEHNUS; MaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; KOJIMYECTBO BEIIECTBA, OOBEM WM MacCy IO KOJIUYECTBY
BEIIECTBa, 00BEMY WIIM Macce peareHTOB WM IPOAYKTOB PEAKIINH;

HCNOJb30BATh NPHOOpPeTeHHbIe 3HAHUA W YMEHUS B IMPAKTHYECKON AeATeJbHOCTH U
MOBCEAHEBHOM *KM3HHU IS

0€e30I1aCHOTIO O@@WEOESM C BCHICCTBAMU U MaTCpUaJIaMM;

OKOJIOTMYCCKH I'PaMOTHOI'O ITIOBEACHUA B ON@?WEEO& cpeac;

OLCHKHU BJIMUAHUA XUMHUYCCKOI'O 3arpsA3HCHHA ON@?WEEOW Cp€abl Ha OPraHu3M
YCJIOBCKA,

N@EHE&OONO& OLICHKHU EE@O@E&ESS 0 BCUICCTBAX, UCIIOJIb3YCMbIX B @E,Hv\w

IIPUTOTOBJIEHUS PaCTBOPOB 33JaHHON KOHLICHTpALUH.
B pe3ysabTare n3yueHuss XMuMHHU Ha 6230BOM YPOBHe YUEHHK /I0/IZKEH

NPOBOANTb CAMOCTOSITEIbHBIN MOMCK XMMHUYECKOW MH(POPMALUU C UCIOJIB30BAHUEM Pa3INYHbIX
HCTOYHUKOB (HAY4YHO-TIOMYJIIPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH A1 00pabOTKU U Mepeaud XMMUYECKO! HH(popMauu
U €€ MPEJICTAaBJICHUS B PA3IMYHBIX (POpMax;
HCIO0JIB30BATh NPHOOpPETEeHHbIC 3HAHMUA W YMEHHMS B INPAKTHYECKOH JAEATEJBLHOCTH H
NMOBCEAHEBHOM KM3HHU JUIS:
- OOBSICHEHNSI XUMUYECKUX SIBICHUM, TPOUCXOSAIIMX B IPUPOJIE, OBITY U Ha POU3BOCTBE;
- ompeneneHus BO3MOKHOCTH MPOTEKAHU XMMHYECKUX INPEBPALICHUN B Pa3IMYHBIX YCIOBUAX W
OLICHKH UX TOCJIEICTBUM;
- DKOJIOTMYECKHU TPaMOTHOTO IOBEICHUS B OKPYXKAIOLIEH Cpeae;
- OLCHKM BIMSHHUS XHMHUYECKOIO 3arpsi3HEHUs OKPYXKAloLIeW Cpelbl Ha OpraHu3M 4YellOBEKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;
- 0Oe3omacHOro oOpalleHuss C TOPIOYMMHM U TOKCHUYHBIMHM BEIECTBAMHU, J1IAOOPAaTOPHBIM
00opyIOBaHUEM;
- IPUTOTOBJIEHUE PACTBOPOB 33/1aHHON KOHIIEHTPALMH B OBITY U HAa IPOM3BOJICTBE;
- KPUTHUYECKOH OLEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpPMAIMH, TMOCTYMAIOUIEH M3 Pa3HBIX
HCTOYHUKOB.
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¢ IIPOrHO3UPOBATL  PE3YJILTATLI WOwEOMOHWSM Ppa3INIHbIX @mﬂﬂo_,uow Ha  CMCIICHHC
XUMHNYCCKOT'O paBHOBECHA.

¢ IPOrHO3HUPOBATH XUMHUYCCKHUC CBOICTBa BCHICCTB Ha OCHOBC UX COCTaBa U CTPOCHUS,

® IPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBaA IMPOABJIATH OKHCJIIHUTCIBbHBIC nin
BOCCTAaHOBHUTEJIBHEIC CBOMCTBA C v\ﬂmﬂoz CTEIICHEH OKHCIICHUS 3JICMCHTOB, BXOJAIIIMUX B €0 COCTAaB,

® BBIABJIATH CYIICCTBOBAHUC TCHETUYECKOM B3aHMOCBSI3U MCKAY BCHICCTBAMU B pAAY: IIPOCTOC
BCHICCTBO — OKCHA — I'MAPOKCHUI — COJIb,

¢ OpraHMu30BbIBATh, MPOBOAHUTL YYCHHUYCCKUC MPOCKTHI MO HCCICAOBAHHIO CBOICTB BCIICCTB,
HMCIOIIHUX BAKHOC ITPAKTUYCCKOC 3HAYCHUC.

IPUJIOKEHHUE

9.1 [IpakTH4Yeckas 4acTb (COCTOMT M3 6 MPAKTUYECKUX PadboOT)

OcHOBHasl LIeTb NpaKmu4ecko2o pasjeina nporpaMmbl — (GOPMUPOBAHUE Yy 00YUAIOIIMXCS
YMEHHH, CBS3aHHBIX C HCIOJIb30BAHUEM IIOJIyYCHHBIX 3HAHWM, IOBBIMICHUS OO0pa30BaTEIBHOTO
YpOBHS, pacIIMpPEeHHs] KPYro3opa y4alluxcs 3aKperjieHHe M COBEpIICHCTBOBAHUE MPAKTHYECKHX
HaBBIKOB.

[IpencraBnennsie B paboueil mporpamme NpakTUYecKue padoThl OTACTBHBIMH YPOKaMHU.

Ilpaxmuueckas pavoma Nel
Ilpasuna mexnuku 6e3zonacnocmu npu pabome 6 xumuyeckom kaouneme. Ilpuémol oopawienusn
c 1adopamopHvimM 0060pY00saHUEM U HAZPEBAMEIbHBIMU RPUOOPAMU

Ilens: TIO3HAKOMHUTBHCS C TPaBUJIAMU TEXHUKH O€30MacHOCTH TpU paboTe B XHUMHUYECKON
naboparopun 1 1a00paTOPHBIM 00OPYIOBAHHUEM.

Obopyoosanue: nabOpaTOPHBIN INTATHB, COUPTOBKA, JEp)Kareib, pazHooOpaszHas aboTaTopHas
nocyza: mpoOupKa, KpyrJioAoHHAs U KOHHYECKast KOJIObI U T.J., CITHYKH.

Huempyxkyus no mexuuxe 6ezonacHocmu npu pabome co CRUPMOBKOU;

1. Ecnu 3a)xeub CIUPTOBKY cpa3y ke MOCJe CHATHUS KOJMayKa, 3aropaeTcs miI€HKa cupra Ha
TOpJIBIIIIKE CIIUPTOBKHU KaK pa3 Ha TOM MECTE, IIe KOJIA4yoK MpHIeraeT K ropasimky. [lnmams
MIPOHUKAET MOJ JUCK C TPYyOKOM, U mapbl CIHpPTa BHYTPU pe3epByapa 3aroparorcs. Moxer
MPOM30WTH B3pHIB M BHIOpOC aucka BMecTe ¢ QurmiaéMm. YtoObl u30ekaTh 3TOTO,
MPUIOJHUMHUTE HAa HECKOJbKO CEeKyHI OUCK ¢ (utuném ans ynaiaeHus mnapoB .Ecmu
CIIyYUTCS BOCIUIAMEHEHUE NapoB, OBICTPO OTCTaBbTE B CTOPOHY HpPeAMETHI (TeTpaab It
MPAKTUYECKUX PadOT) U MO30BUTE YUUTEIIS.

2. 3axoKEHHYIO CIUPTOBKY HENb3s MEPEHOCUTh C MECTAa Ha MECTO, HEJNIb3sl TaKXkKe 3aKUraTh
OJIHY CIHUPTOBKY HEMOCPEJACTBEHHO OT Jpyrou. Jyis 3a’KuraHusl CIHUPTOBKHU MOJIB3YHTECH
CITUYKAMH.
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3. T'acuTh CIMPTOBKY MOXHO TOJIBKO OJJHHM CITOCOOOM — HAKPHITh TUIaMs (PUTHIIS KOJITAYKOM.

OmnbiT Nel. 3HaKOMCTBO € J1aOOpaTOPHBIM 000PYI0BAHHEM

a) YcTpoicTBO 1ab0paTopHOro MTaTHBA

0) [Ipuémbl pabOTHI CO CTUPTOBKOM
1.
2, 4. Pe3epByap /i criupra;
3. ®OurHnk;

Konmadok g0mkeH HaXOAUThCS BCETAa MO PYKOM.

Hepxxarenb GuTHIIS;

5. Kommauoxk.

TPEEOBAHUA BE30OIIACHOCTH BO BPEMA PABOTBI B KABUHETE XUMHH
3AIIPEIIIAETCA:

EcTb, nUTh B XUMUYECKOM KaOUHETE, MPOOOBATh BEILIECTBA HA BKYC;

bpats BemecTBa pykamu;

OcTtaBnsaTh HeyOpaHHBIMU PACCHITIAHHbBIE UM PA3JINThIE PEAKTUBBL;

BouiiBaTh unu BeIChIIaTh OTPAOOTAHHBIE PEAKTUBbI B PAKOBUHY;

BbumuBaTh WM BBICHIIATH OCTATKU PEAKTUBOB B CKISHKU M OaHKH, U3 KOTOPBIX OHM OBLIM
B3STHI,

HaOupate prom 1pyu NOMOILY MUIETKU SA0BUTHIE U €IKHE KHUJIKOCTH;

Habupatp 01HO U TOM e JI0)KEUKOHN WM MUIETKOW pa3IyuHbIe BELECTBA;

MeHATh NpOOKH U MUIIETKU OT Pa3IMYHbIX 0AaHOK MM CKIISIHOK;

OcCTaBATh OTKPBITBIMH CKJISIHKH € KHUIKOCTSMHU U OaHKH C CyXUMHU BEIIECTBAMU;

PaboTath ¢ 1erkoBOCIIIIaMEHSIOLIMMHUCS BElleCTBAMH BOJIM3H OTHS;

[lepexoauts Ha npyrue padoune Mecta 0e3 pa3pelieHus yIuTes;

[TepebpacbiBaTh Apyr APYry Kakue-nu00 MpeaMeThl;

becuenbHO cMmemmMBaTh pacTBOPbl WM UCHBITHIBaTH BEHIECTBA 110 COOCTBEHHOMY
YCMOTPEHHIO, TPOBOIUTh CAMOCTOSITENILHO JIFOOBbIE ONBITHI, HE NMPEAYCMOTPEHHbIE JaHHOM
paboroii;

YHocuth ¢ co60H, 4To OBl TO HM OBUIO M3 MPEAMETOB M BEIIECTB, NMPEeIHA3HAYEHHBIX IS
IIPOBE/ICHUS OIIBITOB;

3axuraTh CIUPTOBKY 0€3 HaJOOHOCTH;

OcTaBnsTh NPOOUPKHU U IPYT'YI0O XUMUYECKYIO ITOCYy IPSI3HOM.

Hncmpykyus no mexuuxe 6ezonacHocmu.

Ecnm 3axeds cnMpTOBKY cpa3y K€ IOCIIE CHATHS KOJIIIayKa, 3aropaercs IJIEHKA CIIUpTa Ha
TOPJIBIIIKE CIIMPTOBKU KaK pa3 Ha TOM MECTE, II€ KOJITA4OK MPUIIETaeT K Topasluky. [lnams
NPOHMKAET MOJ AUCK ¢ TPYOKOH, M maphl CIHpTa BHYTPU pe3epByapa 3aroparoTcs. Moxer
IPOM30WTH B3pbIB M BBIOpOC aAucka BMecTe ¢ (uruiaéM. YtoObl u3bexaTb 3TOrO,
NPUTIOTHUMHUTE Ha HECKOJBKO CEeKyHI IUCK ¢ GUTHIEM Uit yaaideHus mnapoB .Ecmum
CJIyUUTCSI BOCIUIAMEHEHHE MapoB, OBICTPO OTCTABbTE B CTOPOHY IMpeaMeThl (TeTpaib IS
NPaKTUYECKUX pabOT) U MO30BUTE yUUTEIIS.

3aOKEHHYIO CIIUPTOBKY HEJb3s NEPEHOCUTh C MECTa Ha MECTO, HENIb3Sl TaKXKe 3aKUIraTh
OJIHY CIHAPTOBKY HEIOCPEACTBEHHO OT APYrou. Jlns 3aKkMraHus CIMPTOBKHU IOJIB3YWTECH
CIIUYKaMH.

lNacuTh cIMPTOBKY MOXKHO TOJIBKO OJJHAM CITOCOOOM — HAKPBITh TUIaMs (PUTHIIS KOJIITAYKOM.
Konmnauox n0mkeH HaXOAUTHCS BCETAA MO PYKOM.

Onwvim Nel. 3naxomemeo ¢ 1abopamopHvim 000pY008aHUEM

a) Yempoticmeo aabopamoproz2o wimamuea




39

YcerpoiicTBO IITaTHBa (HAPUCOBATH IITATHB, 0003HAYUTH €TI0 COCTABHBIC YACTH)
*  UYyrynHas mojacraBka

*  CrepxeHb

- * Mydra

» Jlamka

e Kombemo

0) [lpuémvl pabomwi co cnupmoskoul

YcTpoiicTBO CHUPTOBKH (HApUCOBAaTh CIIMPTOBKY, 0003HAYUTh €€ COCTaBHbBIE YACTH)

\g..__ 1.Cocyn 1.CHATB KOJIavyoK

2.®utunb 2.1lppoBepUTh IJIOTHO JIM TPUJIETaeT JUCK K OTBEPCTHUIO
3.Meramnuyeckas | cocyaa

TpyOKa ¢ nuckoM | 3. 3axkeub CIOHUPTOBKY Tropsiueid cnuukod (HEJIB3A
4 Konmauék 3AJKUTATh CIIHPTOBKY OT JPYI'OH TOPAIEH
CIIMPTOBKH!)

4. Iloracuts CIIMPTOBKY HAKPLIB IJIAMA KOJIITAYKOM.

3.Ilocyna (HaprcoBaTh MPOOMPKH, KOJIOBI, XUMUUYECKHI CTaKaH)

4.OuibTpOoBaHue

1. mpUroTOBUTH (GUIBTPOBAIBHYIO OyMary;

2. cMOYHTD (PUIBTPOBATBHYIO OyMary;

3. BJIOKUTH B BOPOHKY;

4. KUJIKOCTb HAJIMBAIOT, [0 CTEKJISTHHOM MaovKe, HapaBiisis €€ Ha CTEHKY BOPOHKH;

5. ¢punbTparT, CTEKaeT Mo CTEHKE CTaKaHa, a He B EHTP, YTOObI HE BBHITIIIECKUBAIICS.
Haiitu B TexcTe onpenenenus GuibTpara, ocaaka u rnpouecca GuibTpoBaHUsI.

IIpakTnyeckas padora Ne2
OumncTKa 3arpsi3HeHHOM NMOBAPEHHOM COJIN
WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH
Iesan padoTbl: Hayuntbes npoBOIUTh pa3aeieHue cMeceil, OUMCTKY BEIIEeCTB, PUIbTPOBaHUE.
O0opynoBaHme: cMeCh TIecKa ¢ COJbIO, 2 CTaKaHYMKa, CTEKIISTHHAS MaJI0YKa, IPOMBIBAJIKA C BOJIOM,
(GuIbTp, BOPOHKA, CIIMYKH, CIIUPTOBKA, 3a)KUM, YalllKa J1JIs BIIapUBaHUSL.

Xox padoTsl
*@poHTaNTBEHOE OOCYXKIEHNE TOCIE0BATEILHOCTH ACHCTBUNA TIPU pa3/IeJICHUU CMECH IecKa U

couu.
*Odopmienne TabauIbI U e€ 3aoIHEHUE 10 X0y PadOTHL.
Yro nemai Yro HabIroman BriBogsl

B rpade «HTo nenan» puCyHKH C MOJIUCIMH.

e JIONOTHUTEIBHOE 3a1aHUE.

CocTaBuTh IUIAaH pa3felieHHs CMECH: a) PEeYHOM IecoK, OEH3MH, coib; 0) Kele3Hble, MeIHbIe
OIWIKH, CaXapHBIH MECOK.

IIpakTnueckas padora Ne3
IIpuroroBiieHHe pacTBOpPa caxapa U oNpeesieHHe MAacCOBOIi 1011 ero B pacTBoOpe
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HHCTpyKTaX 10 TEXHUKE OE30MacHOCTH.

Hean padoTbl: HayunTbcsi TOTOBUTH PACTBOPHI U ONPEAEIIATh X MaCCOBBIE J0JIH.

Oo6opynoBanue: MepHbI UUIUHIP, KOHUYECKas KoJyi0a, YailHas JIOKKa, JIaOOpaTOpHBIE BECHI,
CTEKJISIHHAS MTAJIOYKa.

PeakTussl: Caxap, Boja.

Xoa pa6oThl

*  OmnpexnenuTh Maccy caxapa (B3BECHUTH);

* IIpuroroButs pactBop;

*  PaccuuTaTh MaccoBbI€ J10JIM caxapa U BOJbI B TOJIyYEHHOM pacTBOPE;
*  PaccuuTaTh 4MCIIO MOJIEKYJI caXxapa B IIOJIy4YEHHOM PAacTBOPE.

aHOo.
H,0, C12H»O012
Mecaxapa™-
Viom = S0MI1.
Mcaxapa =?
Ogoner = ?
Neax. =7

Ilpakmuueckas padomahNod.
«PelieHne IKCNepUMEHTAIBbHBIX 33/1a4 0 TeMe Kiiaccbl HeopranmyecKux coeiMHeHuin»

Heas paborbl: HayuuTbcs ONBITHBIM IyTeM MOJNy4YaTb W pAacloO3HAaBaTh HEOPTaHUYECKHE
BEIIEeCTBA.

OOopynoBanye M peaKTHBBI: IITaTUB C KOJIBLIOM ,IPOOUPKU-6 MITYK, CHUPTOBKA,

dapdopoBas yanieyka, CIUYKH, METANINYECKas JIOXKEUKa JUIsl CKUTAHUS,

PEaKTUBBI-UHIUKATOPHI (EHOI(PTATICHH,TAKMYC, TUAPOKCHI  HATPHUSA, COJISTHAs KHUCIOTa,0KCH]I
KaJIBIWS,MarHu# cTpykKa, cyiabdar menu (II), xmopun xxenesa (I11)

3agaual.

B nByx mnpoOupkax HaxoAuTcs Npo3padyHblii pactBop. Kak mpu momomu HHAUKATOPOB
a)penondranenna , 0)rakmyca

OTpeAeNUTh B KaKOW U3 MPOOUPOK HAXOAUTCS THIPOKCHU HATpUs , @ B KAKOM COJITHAsS KHCIIOTa

3agaua 2.

Ocy1iecTBUTh PEBPAILICHUE: OKCUJ KAIbIUs — THUIPOKCU] KaIbIIUs

B npobupke Ne3 man oxcupa kanbius JlomyduTs ruapokcu Kanbius .J{okazars , 4TO MOJTyYEeHHOE
BEILIECTBO-IIENIOYb .3aMKCaTh YpaBHEHNE XUMUYECKON peaKkIuu

3agauya3.

Ocy1ecTBUTH MpPEBpAILlCHHUS:

Kaxk mony4uTs ruipoKcu] Maraus , iCXOAs U3 METaUIMUYECKOTO Maruus?
MarHuii—  OKCHJ MarHus— XJIOPUJ MarHus — TUAPOKCUJ MarHus
3anummTe ypaBHEHUS] XUMUYECKUX PEaAKIIHi

A)ropeHus Martusi B KUCIOpoze

b)B3anMoeiicTBUS OKCHIa MarHus ¢ COJITHOM KUCJIOTOM
B)B3anmoneiicTBus XI0puaa Maraus ¢ THAPOKCUAOM HATpUs
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3agauad.

Ocy11ecTBUTh NPEBpAILECHUS:

cynbar menu( Il )» ruapoxcun meau (II )— oxcua menu (1)

Hanbl rugpokcua Hatpus u cyiabdar meau (1) , momyunts ruapoxcun menu (I).
Kaxk u3 rugpokcuaa meau (11 )momyuuts oxcua meau( 11)?

3anummuTe ypaBHEHUS! XUMUYECKUX PEAKIIHH.

3agaua 5.

Kax u3 xnopuna sxenesa (III )momyunts okcup sxenesa (I1I) (kocBeHHBIM ITyTeM, T.€. B IBa dTara)?
OcymectBuTh peBpaiienue : xjaopuaa sxenesa (111 ) — oxeun xenesa (11I)

3anummuTe ypaBHEHUS] XUMHUUECKUX PEAKIIH

IIpakTuyeckasi padoraNes.

ITosryueHnue u cBoiicTBa KHUCJIOpPOAa
[enb pabOTHL: MONYYUTH KHUCIOPO U U3YUUTh €r0 CBOWCTBA
OO6opynoBaHue : MTATUB , MPOOUPKA , TyYHMHKA ,CITUYKH, CTEKJISTHHAS JIOKEeUKa
PeakTuBbl: nepokcu Bo1opoaa , okcua Mmapranua [V
Xox paboTHI :
1.B npoOupky HanuTh 2 MJ MEPOKCHAA BOAOPOAA U J0OABUTH CTEKISHHOW JIOXKEUYKOW HEMHOIO
okcuaa Mmapranna [V .HaOmionmate BblIeneHHE Ny3bIpbKOB raza u3 pactBopa. Kakoil ras
BbIAEIIsIETCA?
3anuuuTe ypaBHEHHE XUMUYECKON PEAKIIUH.
2.0nycTuTh B MPOOUPKY (HE Kacasch XKUAKOCTU) TACIOUIYI0 Ty4yruHKY.UTo Habmoqanu? 3anummTe
YpaBHEHUE PEAKIIUU TOPEHUS YIJI B KUCIOPOAE
BrIBOMIBI: (OTBETUTH Ha BOIIPOCHI)
1.ITouemy pasnokeHue NepoKcuia BOJAOpOJa MpU OOBIUHOM TeMIlepaType MPOUCXOIUT TOJIBKO B
MPUCYTCTBUHU OKcuaa mapranua [V?
2.YTo Takoe kaTanuzarop?
3.IToueMy KuCIOPOJ cpaszy He Ucye3 U3 MPOOUPKU?
4.1loueMy B IpUCYTCTBHH YUCTOI'O KMCIOPO/1a TIICIOIIAs JIyYHMHKA BCIIBIXUBACT?
5.MOXHO JI1 COXPAaHUTh KUCIOPOJ B XUMUYECKOM CTaKaHE ,3aKPbIB €ro KapToHKOM? [Touemy?
6.Kaxue criocoObl mostyueHus: KUCJIOpoa Bbl 3HaeTe ? 3aNHUIINTE YPAaBHEHHUS YEThIPEX XUMUUYECKUX
peaKuid.
7.Kak MOYXXHO IPUMEHUTD [1OJIyYE€HHbIE 3HAHUS?

IIpakTuyeckas padora Ne 6
Penrenue 3xcnepuMeHTANIBHBIX 3a/1a4
WHCTpyKTaX 10 TEXHUKE O€30MacHOCTH.
Lean padoTbl: HayunThbcst ONMBITHBIM ITyTEM TOTYYaTh MK OMPEICIIATh BEIIECTBA.
OO6opynoBaHue: CIUPTOBKA, IITATUB C IPOOUPKAMHU.
Peaktusnl: KCIl, MgSO,, Zn, PbNO;, BaCl,, H,SO4

Xox padoTshl

YpaBHEHUS peakuuit HaGmonenus, Tun
peakuuun

L. *  KCI+Pb(NO3), =

® KCI + wmo_w =

¢ MgSO4+ Pb(NO3), =
* MgSO, + BaCl, =

II. | Zn + H,SO4 =
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BeiBOABI:

3ananue:
«  OGHapyxeHue cyiabdar-noroB SO4~ u xmopun-uoroB Cl™(cTp.238 omsit 3);

* Tlomyuuts xmopun ruaka ZnSOy (cTp.242 3ananue 1):
*  OMNpPEICNUTh TUIl PEAKIINH, 0OPATUMOCTD;
e Ui peakuuid MOHHOrO oOMEeHa NPHUBECTH YpPAaBHEHHS B MOJIEKYJISIPHOM, B TOJHOM U
COKpAaIllEeHHOM HOHHOM BHUJIE.
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU YPABHATH METOJIOM JIEKTPOHHOT0 OanaHca.

9.2. Cpe3oBasi KOHTPOJIbHAsA pa6oTa 3a IepBoe NoJIyrogue

Bapuanr - 1
Yacrs A
A1l. BepHbl u crieyromuye CyKIAeHHUs O COCTaBE BELIECTB?
A.Monekyna IpocToro BEIeCTBa COCTOUT U3 aTOMOB OJIHOTO JIEMEHTA.
b.Mounekynbl BceX CI0KHBIX BEHIECTB COCTOSAT U3 ATOMOB JBYX 3JIEMEHTOB.
1)BepHO TOJIBKO A 3)BepHbI 00a CYKICHHS
2)BEpHO TOJIBKO b 4)o0a cyXJIeHUsI HEBEPHBI
A2. Yucno npoToHOB B A1pe aTroma propa paBHO
1)18 2)9 3)2 4)7
A3. KoBaneHTHas MOJISIpHAsI CBSI3b B MOJIEKYJIE
1) Cl 2) Na,O 3) H,O 4) Cu
A4. TTocTOSIHHYIO BaJICHTHOCTD B COCIMHEHUSX UMEET DJIEMEHT
1) cepa 2) BOJIOPOT 3) dbocdop 4) xnop
AS5. CreneHb OKUCIeHUS +5 a30T MPOSIBIISIET B COSTUHEHUU

1) N,O 2) HNO3 3) NO, 4) HNO,
A6. Dopmyna CHIMKATA Kaaus
1) CaSiOs 2) K»Si0Os 3) Ca,Si 4) Si0;
A7. B xakoii peakiuu cymMma K03 (GUIIMEHTOB paBHA MATH
1) CaO + SO; = CaSOy4 3) Zn + 2HCIl = ZnCl, + H,

2) 2KOH + H,S04 =K,S04 + 2H,0  4) MgCO; = MgO + CO;,

A8.9K30TEpMUUYECKON peaKIUeil IBIIETCS

HVNEN + ON = NENO + O wvwzmw = ZN + wmm — O

2)N, +0,=2NO-Q 4)CaCO;3; =Ca0 + CO, Q
A9.Koapdumument nepen hopmysoi Kucaopoaa B YypaBHCHHH PEaKIH

WZOw = WZON + ON paBCH
1) 5 2) 2 3)1 4)3
A10. KonnuecTBo BemecTBa (M0oJib) KHUCIOpoaa B 64 T BellecTBa paBHO
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1) 4 2)2 3)6 4)8
Yacts B
B1. YcranoBuTe cooTBETCTBHE MEXTYy (POPMYJION BEIIECTBA M KIIACCOM, K KOTOPOMY OHO
MIPUHAICHKHUT.
OOPMVIJIA BEILIECTBA HA3BAHMUE KJIACCA
A) H,SOq4 1)cpennsist cob
b) N,Os 2)Kucnora
B) CuCl, 3)okcun
I') NaOH 4)xucnas coib
B2.YcraHoBUTE COOTBETCTBHE MEXKAY YPAaBHEHHUEM PEAKIIMK U TUTIOM PEaKIUH.
YPABHEHUE PEAKIIMN THUIT PEAKLIUA
A) Cu(OH),=CuO + H,0 1) 3amenieHus
b) FeCl, + Al = AICI; + Fe 2) coeuHEeHUs
B) Mg + O, = MgO 3) obmeHa
I') NaOH + HCI = NaCl + H,O 4) pa3noxeHus

Yacrs C Cl. Onpenenute Maccy OKCHJIa KalbIHsl, KOTOPbIM 00pa3yeTcs pu B3aUMOAEHCTBUM S5 T

Kanblus ¢ KUCIOpogoM.(OTBET OKPYTIIUTH 10 LIEJO0T0 YHCIA)

Bapuanr - 2
Yacrs A
Al. BepHsl 1 cienyromue CyxaeHusi oo atome?
A.B cocras siipa aToma BXOJST MPOTOHBI U HEUTPOHHI.
b.Yucno mpoToHOB B aTOMe paBHO 3HAUYEHHUIO OTHOCUTEIILHON aTOMHOM MaccChl.

1)BepHO TOJIBKO A 3)BepHbI 00a CYKICHHS
2)BEpHO TOJIBKO b 4)o0a cyXJIeHUs] HEBEPHBI
A2. Cxema pacripesienieHus 2JIEKTPOHOB B aToMe docdopa
1)2e 5e 2) 2e 8e Se 3)2e 8e 4e 4)2e 8e
A3. KoBaneHTHasi HETIOJISIpHASI CBSI3b B MOJIEKYJIE
1)N» 2) N,O 3) K,O 4) Fe
A4. TlepeMeHHYIO BaJICHTHOCTh B COCTUHEHUSIX UMEET DJIEMEHT
1) cepa 2) BOJIOPOT 3) Hatpuit 4) Gapwuit
AS. ®opmyiia MpoCTOro BEIIeCTBa
ﬁvOCNO Nv ZQZOm wv ZN m_.v _,U,OAOEVN
A6. ®opmyna cynbdarta HATPHUSI
1)CaSiO; 2) Na,SO; 3) Na,SO4 4) Na,S
A7. Peakiust oOMeHa COOTBETCTBYET 3alKCh
1)CaO + SO, = CaSO; 3) Fe + 2HCl = FeCl, + H,

2) 2LiOH + H;S04 =Li,SO4 + 2H,0  4) BaCO; = BaO + CO,
A8.DOHI0TEpPMUYECKON peakIuei BIsgeTCs
HVNEN + ON = NENO + O wv ZN + wmw Hszw + O
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NvZN + 0, =2NO0O — O m_.vo + 0, =CO, +O
A9.Koadpdumment nepen popmynoit CO, B ypaBHCHHH peakiuu, cxema kotopoir  Fe,O; +
CO=Fe+CO, paBen

1) 5 2) 2 3)1 4)3
A10. Macca Hatpus (T), koTopoii coorBeTcTBYeT 0,5 MOJb BelllecTBa, paBHa
1) 11 2) 11,5 3) 10,5 4) 1,5
Yacre B
B1. YcranoBute cooTBeTcTBUE MEXY (POPMYIIOH BeliecTBa M BUJIOM XMMUYECKOH CBSI3U B HEM.
OOPMVIJIA BEHIECTBA BUJI XUMHNYECKOM CBSI3U
A) NaCl 1) xoBaneHTHAs OJSIPHAs
b) O, 2) noHHas
B) H,S 3) MeTayuinueckas
I') Ba 4) KOBaJICHTHAsI HEMOJISIpHA

B2.YcraHoBuTe COOTBETCTBHE MCKIY XUMHYECKOMN @Oﬁgv\hom BCIICCTBA U CTCIICHBIO OKMCJICHUA

CCPbI B HECM.
®OPMYVIJIA BEHIECTBA CTEIIEHb OKUCJIEH A CEPBI
A) SO; 1) +2
B) S 2) +6
B) SO, 3) 0
I') HoS 4) +4
5) -2
Yacts C

C1. Onpenenure MaccoBYIO JOJIIO XJIOPU/Ia KAJIBLIMS B IIOJIyUEHHOM pacTBope, eciu K 10%-Homy
pacTBopy Xyopuaa Kanbiss mMaccoi 70 r qo6aBwim 20 r BoabL.(OTBET OKPYTIUTH 10 LIETOTO
quca)

9.3. UTorosass KOHTpOJibHasA pa6oTa.

BAPHUAHT-1
Yacrs 1
[Ipu BBIMOSHEHWM 3aJaHWK 3TON YaCTH IO, HOMEPOM BBINMOJIHSEMOIO BaMH 3aJaHHUsl TTOCTaBbTE
3HAK «X» B KJIETOUKY, HOMEP KOTOPOi COOTBETCTBYET HOMEPY BEIOPAHHOTO BaMH OTBETA.

Al. Yucno aToMOB BCEX XMMUYECKUX 3JIEMEHTOB B MOJIEKYJIE CEPHOM KHUCIIOTHI PABHO:

1)3 3)7
2) 4 4) 6
19

A2. Yuciao npoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aroMe (hropa * F

Dp —-9;n’-10;8-19 3)p -9;n’—10;8-9

2)p —10;n°—9;&8— 10 Hp-9;n"-9;8-19
A3. I'pynma ¢popMyI1 BEIIECTB C KOBAJICHTHBIM THIIOM CBSI3HU:

1) H3S, P4, CO, 3) HCI, NaCl, H,O

2) H, Na, CuO 4) Ca0, SO,, CH,4

A4. BemectBo, IpU pacTBOPEHHUU KOTOPOIO B BOJE JJIEKTPOJIMTUYECKOM AMCCOLMALMU
IIPAKTUYECKH HE IIPOUCXOMHNT:
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1) ruapoKcHI HATPHUS 3) xyopua cepedpa

2) cynbdar Kaaus 4) HUTpAT aTIOMUHUS
AS. OnHOBpEMEHHO MOTYT HAXOAUTHCS B PACTBOPE MUOHBI:

1)Na', H, Ba*", OH' 3) Mg®", K, NO5, SO4*

2) Fe*",Na", OH ", SO4* 4) Ca®",H", CO5™, Cl~

A6. BepHbl u criefyroniye BbICKa3bIBaHUS ?
A. Okcua pochopa (V) - KHCIIOTHBIH OKCHI.
B. ConsiHast KMCoTa - OTHOOCHOBHAS KHCIIOTA.
1) BepHO TOJIBKO A 3) BepHO TOBKO b
2) BepHBI 00a CyKIACHUS 4) oba cyxJIeHHs HE BEPHBI

Yactb 2

B 3amanuu Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alMIINTE B TAOMUIy HU(PHI BHIOPAHHBIX BaMH
OTBETOB, a 3aT€M IOJYYECHHYIO IOCIENIOBATEIbHOCTh HU(pP MepeHecutre B OJaHK OTBETOB 0e3
npo0esoB u Apyrux cuMBoIOB. (L{udpbl B 0TBETE MOTYT MOBTOPSATHCS).

B1. YcranoBuTe cooTBeTCTBHE MEXIY (POPMYIIOH BelecTBa M KJIIACCOM COSAMHEHUS:
®opmy.ia BellecTBA: Kaacce coennnenus:

>v mumuok_ Hv COJIb
b) SO3 2) OCHOBHBIN OKCH]T
B) Cu(OH), 3) HepacCTBOpPUMOE OCHOBAHUE
I') CaCl, 4) KUCIIOTHBIN OKCHU]T
5) xucnora

6) pacTBOpUMOE OCHOBaHUE

A b B r

OtBeToM K 3amaHui0 B2 sBIsSETCS MOCIENOBATEIBHOCTh HU(GP, KOTOPHIE COOTBETCTBYIOT
HOMEpaM TPABWIBHBIX OTBETOB. 3alUIIMTE BHIOPAHHBIE IUQPPHI B OJaHK OTBETOB B TOPSIKE
BO3pacTaHus 0e3 MpoOeNIOB U APYTUX CUMBOJIOB.
B2. C pacTtBOpOM rUIpOKCHIa HATPUS PEarupyroT:

1) cynbdat meau (II) 4) a30THas KUCIIOTa
2) okcua meau (1) 5) maraui
3) TUAPOKCHT KaJTHS 6) oxcup yraepona (IV)

OtBeroMm k 3ananuto B3 sBusercs uucno. 3anuimmTe 3TO YUCIO B OJaHK OTBETOB 0€3 yKa3zaHUs
€IMHUI] U3MEPEHUS.

B3. Macca conu, coaepxameiics B 150 r 5 %-Horo pactBopa conu, paBHa r. (3anuimuy 4yucio
C TOYHOCTBIO JIO I€CATHIX).

Yacrts 3

_ 3anummre HOMCD 3aJaHHtd U MOJIHOC PCIICHHUC

C1. CocraBbTe ypaBHEHUSI XUMHUYECKUX PEAKIIUNA COTJIACHO CXEME:
Fe(OH); — Fe,O3 — Fe — FeSO4 — Fe(OH), HazoBute Bce ClIOkKHBIE BEIIECTBA, YKAKUTE THI
peaKIuu.
Jloporoi BOCbMUKIaCCHUK!

Ha BeimosHeHne KOHTpoOJbHON paboThl oTBoauTcsa 40 munyT. PaboTa coctouT u3 3 vacreid u
BKJrouaer 10 3amaHuid.



46

Yacte 1 Brimouaer 6 3amaHuii 6a3oBoro ypoBHs (Al-A6). K xaxmnomy 3aganuro maercs 4
BapHaHTa OTBETA, U3 KOTOPHIX TOJBKO OJWH MPABUJIBHBIA. 3a BHINOJHEHHE KaXXAOTrO 3aJaHud - 1
Oas.

Yacte 2 coctouT w3 3 3amaHuii moBbiieHHOro ypoBHS (B1-B3), Ha kotopeie Hamo naTth
KpaTKU OTBET B BUJC YHCIIA WM MOCIEA0BATEIHHOCTH U(Dp. 32 BHIMOIHCHUE KAXIOTO 3a/IaHuUS -
2 Ganna.

UYacte 3 comepxkut |1 Haubomnee crnoxxkHoe ooObemHoOe 3amanue Cl, koTopoe TpedyeT MOTHOTO
OTBeTa. 3a BHIMIOJHEHHUE 33/1aHUS Thl MOXKEIIb OMYyYuTh 4 Oala.

Bannel, momydeHHBIC 32 BBIOJIHCHHBIC 3aaHUsI, CYMMHUPYIOTCS. MaKCUMAIBHO ThI MOXEIb
HaOpath 16 6amnoB. XKenaro ycrexa!

Cucrema OlICHUBAHMA UWQOHE”

0-6 0ayIoB — «2» 7-10 0amoB — «3»
11-14 6amioB — «4» 15-16 6ayuioB — «5»

BAPUAHT-2
Yacte 1

[Ipy BBINOJHEHUU 3a4aHUKA ITOM YaCTU IOJ HOMEPOM BBINOJHIEMOIO BaMHU 3aJaHMs IOCTaBbTE
3HaK «X» B KJIETOYKY, HOMEp KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMHU OTBETA.

Al. Yncno aToMOB BceX XUMHUYECKUX JIEMEHTOB B MOJIeKyIe (pochOpHOI KUCITIOTHI paBHO:

1)3 3) 10
2)6 4) 8
y =l
A2. Yucno npoToHOB, HEUTPOHOB U IEKTPOHOB B aToMe xJjopa !’
Dp —18;n"—18;&8— 18 3)p —17;n"-18;&- 18
)p —17;n"-17;8-17 4Hp -17;n°-18;&- 17
A3. I'pynna popMys1 BEIIECTB ¢ MOHHBIM THIIOM XUMHYECKOH CBS3H:
1) Na,S, KCI, HF 3) CO,, BaCl,, NaOH
2) K,0, NaH, NaF 4) Ca, Oy, AlICl;
A4. BemiecTBo, KOTOpPOE B BOAHOM PacTBOPE MOTHOCTHIO TUCCOLUUPYET:
1) oxcua meau 3) cynwdar Oapus
2) HATpAT KaJus 4) rugpokcu xenesa (I1)

AS. OTHOBpPEMEHHO HE MOTYT HaXOJUThCS B PACTBOPE MOHBI:

1) H', Ba’", OH", NO5 3) Zn*", K", C17, SO4*"
2) Fe**, Na", NO; *, SO4* 4)K",Na", OH, Cl~
A6. BepHbl 11 ciienyroiine BbICKa3bIBaHUS?
A. CepHas KUCIIOTa — IByXOCHOBHasI.
Bb. Oxcup xanust — OCHOBHBIN OKCHI.

1) BepHO TOJBKO A 3) BepHO TOBKO b
2) BepHBI 00a CY)KJICHHS 4) oba Cy>KIeHUsI HEe BEPHBI




Yactb 2

47

B 3amanuu Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alMIINTE B TAOMUIy HU(PHI BHIOPAHHBIX BaMH
OTBETOB, a 3aT€M IOJYYECHHYIO IOCIENIOBATEIbHOCTh HU(P IMepeHecutre B OJaHK OTBETOB 0e3
npo0esoB U Apyrux cuMBoIOB. (L{udpbl B OTBETE MOTYT MOBTOPSATHCS).

B1. YcranoBuTe cooTBeTCTBHE MEXIY (POPMYIIOi BeliecTBa M KJIIACCOM COSAMHEHUS:

®dopmy.ia BemecTBa:

A) LiOH
B) SO,

B) HNO;
I') CaCO;

Kaacc coenunenusi:

1) conpb

2) OCHOBHBIN OKCH]T

3) HepacTBOpPHMOE OCHOBaHHUE
4) KUCIIOTHBIN OKCHUJT

5) kucnora

6) pacCTBOPUMOE OCHOBaHUE

I

OtBeroM K 3amaHuio B2 sBiseTcs MOCIeNOBaTEIbHOCTh LU(P, KOTOPHIE COOTBETCTBYIOT
HOMEpaM MPAaBHJIBHBIX OTBETOB. 3allUIIATE BBIOpaHHBIC MUGPHI B OJAHK OTBETOB B TOPSJIKE
BO3pacTaHus 0e3 mpoOesioB U APYrUX CUMBOJIOB.

B2. B peakuuio ¢ pacTBOPOM COJISHON KUCIOTHI BCTYMAIOT:

1) pTyTh
2) TUAPOKCHUT MarHUs

3) okcu HATPUS

4) kapOoHAT HATPHS
5) xnopun 6apus
6) oxcun cepsl (VI)

OtBeroMm k 3ananuto B3 sBrusercs uucno. 3anuimTe 3TO YUCIO B OJaHK OTBETOB 0€3 yKa3zaHUs
€IMHHIL] U3MEPEHUS.
B3. B 450 r Boawel pactBopuiu S50 r comu. MaccoBasi A0Jisi COJIM B TOJYYEHHOM pPacTBOpE

paBHa %. (3anuim 4uciao ¢ TOYHOCTHIO 10 JACCSTHIX).

Yacte 3

_ 3anummure HOMCD 3alaHHA U ITOJIHOC PCIICHUC.

C1. CocTaBbTe ypaBHEHHS] XUMHUYECKUX PEAKIUI COITIACHO CXEME
Na — NaOH — Cu(OH), — CuO — Cu. HazoBuTe BCe CIOXXHBIE BEIIECTBA, YKAXKUTE THUII

peakuuu.

OTBeThI.
Yacrte 1

Al

A2

A3

A4 AS A6

Bapmuant 1

Bapuanr 2

Yacte 2

B1

B2

B3

BapuanTt 1

5431

146

75

Bapuant 2

6451

234

10,0
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Yactb 3 (BO3MOKHBI BAPUAHT OTBETA)

Wm;ulﬂ, Oﬁhoﬁv—am::—@ BEPHOT'0 OTBETA U YKA3aHUA 110 OUCHUBAHUIO banasl

[IpaBunbHO 3anucanbl 4 ypaBHEHHS B MOJIEKYJIIPHOM BHJIE, YKa3aH TUIl | 4
peakLy, Ha3BaHbI CJII0XKHBIEC BEILIECTBA

B ogHOM ypaBHEHUU peaKIiy JOMYIICHA OMMOKA WJIH OTBET HETIOJIHBII

B nByx ypaBHEHUSIX peakluii JOMyIeHa OITNOKa WJIM OTBET HEMOJIHBIH

B Tpex ypaBHeHUSX peakuuii AomyleHa onrOKa Ui OTBET HEMOJIHBIN

SN | W

Bce snemeHTHI OTBETa 3allMCaHbI HCBCPHO

1) 2Fe(OH); = Fe, O3 + 3H,0 — peakuust pa3ioxeHus
1 TUJIPOKCUZT  OKCHUI  BOJA
xene3a(Ill) >xenesa(Ill)
2) Fe;O3 + 3H; = 2Fe + 3H,0 — peakuust 3amenieHust
3) Fe + H,SO4 = FeSO4 + H, — peakius 3amemenus
cepHasi cynbdar
kuciora xenesa(ll)
4) FeSO4 + 2NaOH = Fe(OH), + Na,SO4 — peakius oOMeHa
TUAPOKCUA TUIPOKCUJ cCylbdar

HATpUs xkenesa (II) nHarpus
1) 2Na + 2H,0 = 2NaOH + H; - peakius 3amereHus
2 BOJIa  THAPOKCHUL
HaTpus

2) 2NaOH + CuCl, = Cu(OH), + 2NaCl — peakuus oomeHa
XJIOPUT THIPOKCHI XJIOPH]
veau (II) menu (II)  nHarpus

3) Cu(OH); = CuO + H,0 — peaknust pa3ioxeHus

4) CuO + H; = Cu + H,O — peaknus 3amenicHus

9.4. KpuTepuu OLeHKH yYeGHOM AeSITe/IbHOCTH N0 XMMUU

Ounenka ycTHOro oTBeTa.
OT1metka «5»:
OTBET IOJIHBIM U IPABWIbHBIA HA OCHOBAaHUY U3Y4YECHHBIX TEOPUH;
MaTepuai U3JI0KEH B OIPEAEIICHHOMN JIOTHYECKON MTOCIIEJ0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSATEIIbHBIN.
OTBer «4»:
OTBET MOJIHBIM U IPABWIbHBIA Ha CHOBAHUH U3YYEHHBIX TEOPHl;
MaTepuai U3JI0KEH B ONPEIEICHHON JOIrMYECKON MOCIEA0BATEIbHOCTH, IIPU 3TOM JOIYILIEHBI
JIBE-TPU HECYIIECTBEHHBIE OMIMOKH, UCIIPABIICHHBIE MO0 TPEOOBAHUIO YUUTEIIS.
OT1merka «3»:
- OTBET IMOJIHBII, HO IpPH 3TOM JOIYIIEHA CYIIECTBEHHAas OIIMOKAa WM OTBET HEIOJHBIH,
HECBSI3HBIN.
OtMmeTtka «2»:
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- TpU OTBETE OOHAPYKEHO HEMIOHUMAaHHUE YJallMMCsi OCHOBHOTO COJIEpKaHus yueOHOro MaTepuana
WM JIOMYIICHBI CYIICCTBEHHBIC OIMMOKM, KOTOPBIE YYallWiicS HE MOXKET WCIPABUTh IPH
HABOJSIIIMX BOIIPOCAX YUUTENs, OTCYTCTBHE OTBETA.

OueHka dIKCIEPUMEHTAIBHBIX YMEHHIA.

- O1eHKa CTaBUTCS Ha OCHOBAaHUU HAOMIOJIEHUS 32 yYalIUMHUCS U MUCBMEHHOTO OTYeTa 3a
pabory.
OT1meTka «5»:
- paboTa BBITIOJHEHA TIOJTHOCTHIO U IPABUIILHO, CJEJIaHbI TPABMIIbHBIC HAOTIOACHUS U BBIBO/IBI,
- OKCIIEPUMEHT OCYIIECTBJIECH IO MJIaHy C YY€TOM TEXHUKU O€30MacCHOCTH U MpaBUJ pabOThl €
BEIIECTBAMH U 000PYIOBAHUEM;
- TPOSBIIEHBI OPraHU3AIMOHHO - TPYAOBbIE YMEHHUs, OJACPKUBAIOTCS YUCTOTa pabodyero Mecta u
MOPSZIOK (HA CTOJIE, S)KOHOMHO UCTIONB3YIOTCSI PEaKTHBBI).

OTMmeTKa «4»:
- paboTa BBITIOJTHEHA MPABHILHO, CJCNIaHbl NIPABWIbLHBIC HAOIOIECHUS U BBIBOABI, HO MIPH ITOM
HKCIIEPUMEHT MPOBEICH HE IMOJHOCTHIO WIIM JIOMYIIEHbl HECYIIECTBEHHbIE OIIMOKU B paboTe ¢
BEIIECTBAMH U 000PYIOBAHHUEM.

OT1mertka «3»:
- paboTa BBITIOJIHEHA MPABWJILHO HE MEHEE YeM HAIOJIOBUHY WJIM JOMYIICHA CYIIEeCTBEHHAs
omuOKa B X0JIe HKCIIEPUMEHTa B 00bICHEHUU, B O0GOpMIICHHH pabOThl, B COOJIIOJIEHUU MPaBUII
TEXHUKH 0€30MacHOCTH Ha paboTe C BEHIeCTBAaMU U O0OPYIOBAHHMEM, KOTOpasi UCIPABISETCS IO
TpeOOBaHUIO YUUTEIS.

OT1meTka «2»:
- nmomyuieHsl ABe (U Oojiee) CYIIECTBEHHBbIE OIIMOKH B XOZE: JKCIHEPHUMEHTa, B OOBSCHEHUU, B
odopmiieHnn paboThl, B COOJIOICHUN MTPABIII TEXHUKU 0€30MIaCHOCTH MPH padOTe C BEIIECTBAMHU U
0o0opy/noBaHUEM, KOTOPBIE YUAILTUIICS HE MOKET UCIPABUTH JIaXke 10 TPEOOBAHUIO YUUTENS;
- paboTa He BHIMIOJIHEHA, Y YYalIerocs OTCYTCTBYET KCIIEPUMEHTAIBHBIC YMEHUSI.

OueHka yMeHHUil peliaTh pacyeTHble 3aJa4M.

OTmeTka «S»:
- B JIOTHYECKOM pAaCCYXJCHHHM M pEIICHWH HEeT OMMOOK, 3ajJaya pelleHa palloHaIbHBIM
CII0CO00M;

Otmerka «4»:
- B JIOTHYECKOM PACCY)XJICHHHM M PEIICHHS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WJIHM IOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
O1MmeTKAa «3»:
- B JIOTHYECKOM PAaCCYXKJECHUHU HET CYIIECTBEHHBIX OIMOOK, HO JIOMYIIICHA CYIIIECTBEHHAs OIIMOKa
B MaTeMaTHYECKUX pacueTax.
OTMeTKAa «2»:
- IMEETCS CYIIECTBEHHBIC OIMMOKHU B JIOTHYECKOM PACCYXKICHUHU U B PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
OuneHka NMCbMEHHbIX KOHTPOJILHBIX PadoT.
OTMeTKa «5»:
- OTBET IOJIHBIN W IPaBUJIBHBIN, BO3MOYKHA HECYIIECTBEHHAs OIIMOKa.
OTMeTKAa «4»:
- OTBET HETIOJIHBIA UK JOIYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OT1MeTKAa «3»:
- paboTa BBINOJHEHA HE MEHEE YeM HAIOJIOBHHY, JOIYIICHA OJHA CYIICCTBEHHAs OIIMOKA U IIPH
3TOM J[BE-TPH HECYIIICCTBCHHBIC.
OT1meTrka «2»:- paboTa BBITIOJHEHA MEHBIIIC YEeM HAIOJOBUHY HIIM COACPKUT HECKOJIBKO
CYIIECTBCHHBIX ONIHOOK.
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- paboTa He BBINOJIHEHA.

[Tpu orieHKe BBITIOJHEHUS! TUCHbMEHHONW KOHTPOIBHON PabOThl HEOOXOIUMO YUUTHIBATH TPEOOBAHHUS
eanHoro ophorpadudeckoro pexxuma.

OueHka TecTOBBIX padoT.

Tectbl, cocToAlME U3 MATH BOINPOCOB MOXKHO HCIIONB30BaTh IMOCIE U3YUEHUS KaXAO0Tro
Matepuana (ypoka). Tect uz 10—15 BorpocoB ucnosnb3yercst sl HEpUOANYECKOro KoHTposs. Tect
u3 20—30 BOIIpocoB HEOOXOAMMO UCTIOIB30BATh 11 HTOTOBOT'O KOHTPOJISL.

[Ipu orieHMBaHKU KCTIONB3YETCS CIENYIONIAs IITKaJa: JUIsl TECTa U3 MSITH BOIIPOCOB

* HET OIIUOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA - OIIEHKA «4»;

* IB€ OLIUOKU — OLIEHKA «3»;

* TPU OIIUOKH — OLIEHKA 2.

Jnst Tecta u3 30 BOompocoB:

* 25—30 npaBUIILHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBWIBHBIX OTBETOB — OLIEHKA «4»;

* 13— 18 npaBUIIbHBIX OTBETOB — OIIEHKA «3%»;

* MeHbIIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepat onenuBaeTcs mo clieayomuM KpUTEPUIM:

* coOI0IeHNe TpeOOBaHUH K €ro 0OPMIICHHUIO;

* HE0oOXOIUMOCTh U JIOCTAaTOYHOCTH JUIsl PACKPBITHUS TE€Mbl NMPUBEACHHON B Tekcre pedepata
nH(pOpMaINH;

* yMEHHE 00y4aromierocst CBO00IHO U3JIaraTh OCHOBHBIE HI€U, OTPaXKEHHBIE B pedepare;

* CIIOCOOHOCTH OOYYAIOIIErocsl MOHATh CYTh 33JaBa€MBIX YICHAMH AaTTECTAIIMOHHOW KOMHUCCUU
BOIIPOCOB U C(HOPMYIHPOBATH TOYHBIE OTBETHI HA HUX.



