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1. HOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYAIOIUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTAaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BAaTEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTS POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTHPOBAaHHBIM OTPaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNnYeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTHS 3HAHHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUW M MX IPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKkue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs] Ha CUCTEMaTH4ecKkoe mpuoOllieHue oOydarluxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aronMXCcsl TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.
Mecto yueOHOro mnpeamera «XuMHSI B Y4eOHOM IJIaHe INKOJbI. B CHUCTEME OOIIETo
oOpa3zoBanusi «XWMHsS» MPHU3HAHA O00SM3aTENBHBIM YYEOHBIM IPEIMETOM, KOTOPBHIH BXOAWT B
coctaB mpenMeTHON oOnactu «EcTecTBeHHOHAay4yHBIE mpenMeTs. OOmee YnCciIo Yacos,
OTBEJIEHHBIX JJI U3yYEHMs] XMMUU Ha YPOBHE OCHOBHOTO 00I1ero o0pa3oBanus, cocrasiser 136
4yacoB: B 8 kjacce — 68 yvacoB (2 vaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEIEIIO).
Y4yeOHMKH 1 yyeOHbIE IOCOOHUS:
1.0.C. TI'abpuensn, W.I'. OctpoymoB, C.A. Cnaaxo/Xumus, 8 kiacc: yueOHUK/- Mockaa:
[Ipocsemenne, 2025 ro.
2.0.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnaakos/Xumus, 9 knacc: yueOHUK/- MockBa:
[Tpoceemenue, 2025 rox.

2. COJEP/) KAHUE YYEBHOT'O ITIPEAMETA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHWMHUS B CHUCTEME HaykK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BeEHIECTB. ArperaTtHoe coctosiHue BemiecTB. [loHsaTtue o
MeTOJIaX MO3HaHUs B XUMHH. UncThie BemecTBa 1 cMecu. CrocoObl pa3iesieHus CMeCceH.

ATOMBI W MOJEKyJIbl. XHUMHYECKHE 3eMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTsie 1 cnoKHBIE BENECTBA. ATOMHO-MOJIEKYIISIPHOE YUECHHE.

Xumudeckass ¢dopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
ITOCTOSTHCTBA COCTaBa BellecTB. OTHOCHUTENBbHAS aTOMHAst Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 10J1s1 XMMHYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemiectBa. Mouib. MounsipHast macca. B3anMocBsi3p KoJM4YecTBa, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€rel mo opMynaM XUMHUYECKUX COSAMHEHUN.

®u3nueckue M XUMHUYECKHE SIBJICHUS. XUMUYECKas peakuuss U e NpU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, mpaBmiaMu paboThl B JabopaTtopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTopHBIM OOOpYJOBaHHEM, M3YYE€HHE U OINUCAHUE (PUIUYECKUX CBOMCTB
00pa3110B HEOPraHUYECKHUX BEIIECTB, HaOmoneHue (pu3nuecKux (IIaBIeHUEe BOCKA, TassHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIMS BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMO/ICICTBHE MeJila ¢ KUCIOTOM) SIBICHUM, HAOIIOeHIE
U ONHCAaHWE TPU3HAKOB TMPOTEKAHMS XUMHUYECKHUX peakuuid (pas3okeHHe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHMM, B3auMoJeicTBUe xkene3a ¢ pacTBopoM conu menu (ll), usydenume crnocoOos
pasneneHus cMeceil: ¢ TOMOIIbI MarHuTa, (UIBTpPOBAaHUE, BBIAPUBAHUE, IUCTHILISAINS,
xpomatorpadusi, TMpOBEIEHWE OUYMCTKA TMOBAPEHHON COJHM, HaONIOJIECHUE U OIHCAaHUE
pe3ylnbTaTOB MPOBEJICHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE
MoO/Iesie MOJIEKYIT (I1apOCTEP KHEBBIX).



Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopojx — 31€MEHT M IPOCTOE BEILECTBO.
HaxoxpaeHue kuciaopoja B nmpupoje, GU3ndecKkue U XUMHUECKUE CBOMCTBA (peaKiuu TOPCHHUS).
Oxcunpl. Ilpumenenue xucnopoma. CrocoObl TOMyYeHHUS KHUCIOpoJaa B Jaboparopuud U
npoMebIIieHHOCTH. KpyroBopot kuciopoga B mpupojae. O30H — auioTpomHas MoIu(UKAIHS
KHCJIOPOJ1a.

TermnoBoit 3hdeKT XUMHYECKOW pEaKUuu, TEPMOXUMHUYECKHE YpPaBHEHHS, OJK30- U
SHIOTEPMHUUECKHE peakiuu. TOIIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO A deKTa, pa3pyieHne 030HOBOTO CIIOSL.

Bomopon — nsmemeHT u mpocroe BemecTBO. HaxokneHue BoOIOpojJa B MPUPOJE,
(bu3nyueckue 1 XMuMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CrIOCOOBI nostydeHus. Kuciaorsl u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBolcTBa BoAbl. Boma kak pactBopurens. PactBopel. Haceluensnsie u
HEHACHIIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BeliecTB B Boje. MaccoBasi J0Jsi BeIIeCTBa B
pactBope. Xumudeckue cBorcTBa BoJbl. OcHOBaHMs. Pojib pacTBOpoOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOZbI B TpHpoje. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa W OUYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus wneoprannuecknx coenuuennid. Oxcunpl. Knaccuduxamus OKCHIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIIOTHBIC, aM(OTepHBIE) U HecosieoOpasyromue. Homenknarypa
oKcu0B. Du3nUecKkrne U XUMUYECKHE CBOMCTBA OKCUIO0B. [lomydeHne oOKkCuioB.

OcnoBanus. Knaccudukanus ocHoBaHWW: MIENMOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. du3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWil. llosydyenue
OCHOBaHUM.

Kucnortel. Knaccuduxamnus xkuciaor. Homenknatypa kucior. OuU3nNdecKue U XUMHUUECKHE
cBoiicTBa kuciot. Psan aktuBHoctr metayuioB H. H. bekerosa. Ilomydenue kucior.

Conu. Homenkiarypa cosieil. @u3ndeckue M XUMUYECKHE CBOMCTBa coJsieil. [lomydyeHue
COJIECH.

I'eneTnyeckas CBSI3b MEXKy KJIaCCAaMH HEOPraHUYECKUX COEIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIePKaHUsl KUCIOpoia B BO3yXe, MOJyYeHue, cooupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJCHHE B3aWMOJEWUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), 0O3HAaKOMJICHUE C
oOpa3llaMu OKCHIOB U OIMCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3y4eHHE CBOWCTB BOJOpojaa (ropeHue), B3auMojeicTBUe Bojopoaa ¢ okcumom memd (1)
(BO3MOKHO HCHOJIB30BaHUE BHAEOMATEpUasIoB), HAOMIOAEHHE 00pa3lloB BEIIECTB KOJIHMUYECTBOM
1 Monb, HucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IUYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICHCTBUE BOABI C MeTa/laMH (HaTpueM M KaJjblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), UCCIEIOBaHHE OOPa3I[OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IeHNe W3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumoieiicTBust okcuna menu (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METallJIaMH,
peakuuii HeWTpanu3aluM, MOJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 PacTBOPaA COJIH, PEIICHUE SKCIEPUMEHTANIBHBIX 3a]a4 10 TeMe «BakHeiiune
KJIaCChl HEOPTraHUYECKUX COCTMHEHUID.



Iepuoguveckuii 3akoH u Ilepuoanyeckass cucrema xumu4yeckux 3jiementos /I, HU.
MemnpgesieeBa. CTpoenne aToMOB. XMMH4eCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbLHBIE
peakuuu

[lepBpie MOMBITKH KJIACCU(PUKANMKA XUMHYECKUX dJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIEJI0OYHBIC U HIEIOYHO3EMEIbHBIE METAILIBI, TAJIOTE€HbI, MHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(OTEPHbIE OKCUABI U THIPOKCUIBL.

[lepnoguueckuint 3akoH. llepuommyeckas cucrema XxuMuueckux avieMeHtoB J[. U
MenneneeBa. KopoTkomepuomnas w amuHHONepuoaHas ¢opmbl [lepruoaudeckoid CUCTEMBI
xumuueckux sneMeHtoB Jl. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIa U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX sjaep. M3orombl. Onektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX AJIEMEHTOB [lepuoanieckoil cucTemMbl
. WN. MeHnneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTAa IO €ro IMOJOXKEHUIO B
[Tepuomnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHYECKUX JIEMEHTOB, METAITTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U MIEPUOJIaM.

3nauenue [lepunoanueckoro 3akoHa u [leproauyeckoil CUCTEMBI XUMHUUYECKUX DIIEMEHTOB
JUISl pa3BUTHS Hayku W npaktuku. J[. 1. MenaeneeB — yu€HbIN U TpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHAs u HETIOJISIPHAST) CBSI3b.
DIJIEKTPOOTPUIIATETLHOCTh XUMHYECKUX JIEMEHTOB. MIOHHAas CBS3b.

Crenenp  oxkuciieHHs. OKHCIUTENBbHO--BOCCTAHOBUTENIbHBIE  peakuu.  [Iporecchr
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3y4YeHHe OOpa3IoB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBHE THIPOKCHUIA
LIMHKA C PAcTBOPaMU KHUCJIOT M ILEJIOYEH, MPOBEICHHUE OIBITOB, WIIIOCTPUPYIOIINUX HTPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKIIUU Pa3oKEHUs, COSMHEHNUS).

Meosrcnpeomemmnie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHUU B 8 KJIACCE OCYLIECTBIISAETCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MOHSATHM, Tak M MOHSATHI,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIBHBIX PEMETOB €CTECTBEHHO--HAyYHOTO LUKIIA.

OO1ue ecrecTBEHHO--HAYYHbIE TOHATUS: HAy4HbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHaJlM3,  CHHTE3,  KilacCcUpHUKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBIICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJNA, SJEKTPUYECKUIN 3apsl, BEUIECTBO, TeNIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (PU3NYECKHE BENUYHMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
38351, ComTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepanbl, TOPHBIE TMOPOMABI, TMOJIE3HBIE
HCKOITaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTrBo u xumuuyeckasi peakuus

[lepuomnueckuii 3akoH. Ilepuoguueckas cucrema XuMHueckux a3emeHtos J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX



2JIEMEHTOB MEPBBIX TPEX IEPUOAOB, KajlWs, KalblUsid MU HUX COECIMHEHUH B COOTBETCTBUU C
IIOJIOKEHUEM JJIEMEHTOB B [lepuoanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTANIMYECKOM PEWIETKH M BHJA XUMHYECKOU
CBS3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHMX BEMIECTB. XHMMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIacCcaM HEOPraHMYECKUX COCAMHEHHUH, I€HETHYeCKas
CBSA3b HEOPraHWYECKNUX BELIECTB.

Knaccugukanuss XuMUYeCKUX peakiuii M0 Pa3InYHbIM MPU3HAKAM (II0 YUCIIy U COCTaBY
YUACTBYIOIIMX B PEAKUUU BEIIECTB, IO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHHIO CTEleHeH
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajauzaropa). JK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[lonsite o ckopoctu xumuyeckoil peakuuu. Ilonarne o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsrtue o
karammse. [loHATHe O XuUMH4YeCKOM paBHOBecHHM. @DakTOpbl, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PEAKIINN U MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, JJIEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBHUTENBHON peakuuu. COCTaBIIEHHE YPaBHEHHMHM OKHCIUTEIbHO--BOCCTAHOBHUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust PNEKTPOTUTUYECKON AUCCOIMALIMK. DJIEKTPOJUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexXaHM3M [HCCOIMAllUM BEUIECTB C pPAa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3HU.
Crenens aucconuanuy. CUIbHBIC U CI1a0ble AIEKTPOJIUTHI.

Peakun monHOrOo 0OMeEHa. YCIOBHS MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, IMOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHUN MU COJIEM B CBETE
MpeCTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE peakIuu Ha HOHBL
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura M aiaMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIEA0BaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUHMH OT BO3JIEHUCTBHS Pa3INYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECcCa TUCCOLUALNN
KHUCIIOT, IejouYell U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WITIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaklMii MOHHOTro oOMeHa (oOpa3zoBaHUE
ocaJka, BblJeNeHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKiuil (TOpeHHe, peakiuu pa3lokKeHHs, COCAMHEHUS),
pacro3HaBaHUE HEOPraHWYeCKUX BEIIECTB C IOMOLIbIO KAaYECTBEHHBIX PEAaKIMi Ha HOHBI,
pelIeHne SKCIIePUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTpPOEHHs aTOMOB, XapaKTepHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XUMHUECKHE CBOMCTBa Ha MpuMepe Xjopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTaljaMH,
menoyamu).  XsopoBojopod. CoisiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHnue. JleiicTBrue xjopa 1 XJI0pOBOJOPO/Ia Ha OPraHU3M YeoBeKa. BaxkHenmue Xaopuisl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka 537aeMeHTOB VIA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (puU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
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KHCJIOpOAa M cepbl. AJUIOTPONHbIE MOJTU(PHUKAIMKA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBOoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYECKHe CcBOicTBa. OKCHIBI Cephl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKUE M XMMHYECKHE CBOMCTBA
(oOmme kak MpeAcTaBUTENS Kiacca KHUCIOT M crneuupuyeckne). XHUMHUYECKHE peaKivy,
JeXalue B OCHOBE IPOMBIIIJIEHHOIO croco0a MOJy4deHHs cepHo Kuciotel. IIpumenenue
cepHOM KkucioThl. Conu cepHOM KUCIOThI, KaUECTBEHHAsI peaklus Ha cynb(ar-uoH. Haxoxaenue
ceppl U €€ COEIMHEHUH B MpHUpojae. XHUMHUECKOE 3arpsi3HEHUE OKPYXKAIoUIeH cpelibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE JOKIH, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIpeI0TBPALLECHUS.

OOmast xapakTepuctuka ds1eMeHTOB VA-Tpynnbsl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUSA. A30T, paclpocTpaHEHHE B MpHUpone, (QHU3NYECKHEe U
XUMHUecKue cBoiictBa. KpyroBopoT azora B nmpupoje. AMMHaK, ero (pusnueckne U XuMU4ecKHe
CBOMCTBa, Noy4eHue U npumeHeHne. Coiu aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHne. KauecTBeHHass peaklysi Ha MOHBbI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJIy4YeHHE,
¢usznueckue M XUMHUYECKHE CBOMCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPY)KAIOMIEH Cpebl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIH, 3arps3HEHHE BO3JyXa, MOYBbI U BOJ0OEMOB). Docdop, amioTponHble MOAUPHUKAIIN
docdopa, dpusznueckue u xumudeckue cpoictBa. Okcuna docdopa (V) u docopHas kucnora,
¢busznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. Vcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YI0OpEHHI.

O6mras xapaktepuctuka snemMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKHCIECHUS. YTJIEpO, alUIOTPONHbIE MOJU(PUKALINY, PACIPOCTPaHEHHE B
npupo/ie, puznueckue U XUMMUYECKrue cBoicTBa. AncopOius. KpyroBopoT yriepona B mpupo/ie.
Oxcunpl yriaepona, ux (pU3M4YECKUe U XMMUYECKHE CBOMCTBA, IeHICTBHE Ha YKUBbIE OPraHU3MBI,
MOJIydeHHE W MPHUMEHEHHE. DKOJIOTHYEeCKHEe MPOOIeMbl, CBI3aHHBIC ¢ okcuaoMm yriepoaa (1V),
TUIoTe3a I100adbHOTO MOTEMJICHUs KIUMarta, MapHUKOBbIM 3¢ ¢ekT. YroabpHas KuciaoTa U eé
CONM, UX (pU3MUeCKUe M XMMHMYECKHE CBOMCTBa, MOJIydyeHHUE M NpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lMcmosnb3oBanue  kapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, STWIEH, aUETHIEH, 3TaHOJ, IJMLEPHH, YKCycHas Kuciorta). I[IpupoaHble
UCTOYHUKH YIJI€BOJOPOJOB (yrojib, HPUPOAHBIA ra3, HE(QTb), HNPOAYKTHI HX IepepaboTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaYKHBIX BEILIECTBAX:
KHUpax, Oenkax, YriaeBoJax — M HMX pOJM B JKM3HM ueloBeka. MarepuanabHOE €AUHCTBO
OpPraHMYeCKUX U HEOPraHMUECKUX COEIUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKUE CBOWCTBA, IMOJyYeHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmwue mpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBbITY, B IPOMBIIIJICHHOCTH. BaxkHeimne
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOH, kene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre oO0pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI, MIPOBEACHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaroye (U3NUYECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCTOJb30BAHUE BHJCOMATEPUAIOB), O3HAKOMJIEHHE € OOpas3llaMu XJIOPUIOB (TalOreHUI0B),
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O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJiCOMATepualioB), HaOdromeHuMe mporecca oOyrMBaHUS — caxapa TMOJA  JeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHUCIIOTBI, TIPOBEJICHHE KA4YeCTBEHHOU peakiuu Ha Cyib(ar-moOH W HAONIOIEHUE TMpHU3HaKa e
MPOTEKAHMS, O3HAKOMJICHHE C (PM3WYECKMMH CBOWCTBaMH a30Ta, ¢ocdopa M MX COCAUHCHUU
(BO3MOXKHO HCIIOJIb30BAaHHUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX B (POCHOPHBIX yI0OpeHHi,
MoJy4eHue, coOupaHue, pacro3HaBaHME ¢ H3yYE€HHE CBOWMCTB aMMHUaka, IPOBEJCHUE
KAueCTBEHHBIX pEaKIuid Ha HWOH aMMOHUA W ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUANIOB), U3YyYEHHE MOJEIEN KPUCTAJUIMYECKUX PEHIETOK anMmasa,
rpaduta, GyaaepeHa, O3HAKOMIIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJyYeHUE, COOUpaHue, paclio3HaBaHUe
Y M3y4YEHUE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBEHHBIX PEakiuii Ha kapOoOHAT U
CHWJIMKAT-UOHBl M W3YYCHHE TMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PElIEHNEe SKCIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxuenmime
HEMETAJUTbI U UX COCTUHEHUS.

MeTaJiibl M X COEIMHEHUS

OO0mrast XapakTepuCTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHWH WX
noJjiocxkeHud B [lepuoandeckoi cucreme xumuueckux anemeHToB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHMe MeTaUIoB. MeTayummueckas CBS3b M METATMYECKas KPUCTAJTMYECKas
pemeéTKka. DNEKTPOXUMUYECKUN psii HaNpsHKeHU MeTauioB. DuU3nyecKkue W XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJMydeHusi MeTalioB. [oHATHE O KOPPO3WU METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBsl (CTalb, Yyr'yH, TIOPATIOMUHUHN, OpOH3a) 1
UX MMPUMEHEHHE B OBITY U MPOMBIIILIICHHOCTH.

[[lenounbie MeTasuibl: ToJiokeHue B [lepronnueckoit cucteMe XUMUYECKHUX 3JIeMEHTOB /1.
N. MenpgeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJE€HHE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbI U THAPOKCUABI HATpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUI.

[[lenoyHo3emMenbHBIE METAUIBI MarHui W Kajblui: MojoxxkeHue B Ilepuoauueckoit
cucteMe xumudeckux siemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. dusnyeckue U1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxxHelnime coequHeHUus
Kanbpus (OKCHJI, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunmil: nosoxenue B Ilepmonnueckoil cucreMe xumMuyeckux sneMmeHto J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusznueckue U XMMHUUYECKHE CBOICTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCUA U THIPOKCH/IA AITFOMHHHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHtoB J[. .
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUECKHE CBOICTBA
xene3a. Okcunsl, ruapokcunsl u conu kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oO0pa3laMl MeTasIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YEeHHE PEe3yNbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJBH30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBYS OKCHIA KalbIMs U HATPHUS C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJBI, TpOIlEcca TOPEHUS JKele3a B
KHcTopoie  (BO3MOXHO  HCIOJB30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, IWHKA, *kene3a (I1) u xenesza
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(1), memu (11), HaOrOIEHUE W OMKMCAHUE MPOIIECCOB OKPALTMBAHUS [ITAMEHH MOHAMH HATPHS,
Kalusl U Kablus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUATIOB), UCCIICIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THJIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BaxxHeHlIne METaJJIbl U UX COCIUHEHUSY.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n maTtepuainsl B MOBCETHEBHOW KU3HU YelioBeKa. be3zomacHoe MCHob30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIeH cpebl (TpeenbHas A0MyCTUMAasi KOHIIEHTpaIus
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPoOieMm.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasIoB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIE MaTEPUATIBI).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeMETHBIX CBS3€H MPU U3YUYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISIETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJTs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAaY4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHSs,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTHSI, MaTEPHAIIHI.

®dusmka: Marepus, arToMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, HW30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEMETKa, CIUIaBbl, (U3MUECKHUE BEIHYUHBL,
€AVHULBI U3MEPEHNUs, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/bl, COHILE.

buonorus: gorocuuTes, Apixanue, Omocdepa, PKOCUCTEMA, MHUHEpPAIbHBIE YIOOpEHWS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HbIC
HCKONaeMble, TOIIUBO, BOJHBIE PECYPCHI.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 10O XUMUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PpE3yJAbTaTbl OCBOCHUS NPOTrpaMMbl OCHOBHOTO o0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JI€ 00y4eHHs] XUMUU B €IMHCTBE y4eOHOM M BOCIUTATEIbHOM ESTEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUHCKUMHU  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, IPUHATHIMU B OOLIECTBE MpaBUJIaMH U HOPMAaMU MOBEACHUS U
CIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00YJaOLTNXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAXAIOT T'OTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMi M PACIIMPEHHUE OIBbITa JIEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY M HAyYHOMY
HaclleIi0, TOHMMAHMs 3HAYEHHS XMMHUYECKOW HAyKd B KHM3HM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIA/IETh JTOCTOBEPHONW MH(OpMALME O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
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MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa U 00IIECTBA;

2) TPaKIAHCKOr0 BOCIIUTAHUSI:

MPEJICTABJICHHUSI O COLMAJIbHBIX HOPMAax W MPaBWIAX MEKJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B OOIICCTBCHHO TIOJIC3HOH,
y4e0HO-HCCIIeIOBATEIbCKOM, TBOPYECKOW H JAPYrUX BHIAX JACATEIHBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATSIILHOCTH IPH BBIMIOJTHCHUN YUSOHBIX, TO3HABATEIHHBIX 3a7ad,
BBITIOJTHEHUM XUMHUYECKHX O3KCIICPUMEHTOB, CO3JAHWHM YYCOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO M B3aWMOTIOMOIIM B IMPOIECCe 3TOH y4eOHOH AESITeThHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHUE W TOCTYNKA CBOMX TOBApHINEH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHHMSI ITOCIICJICTBUI MTOCTYITKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKHUE  TPEICTABICHUS O  BEMIECTBE W  XHUMHYECKOH  peakIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIONIAE OCHOBY JUIS
MOHWMAHWS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOJHON CPEIOH, O poJin
XMMHWH B IO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTeIbHBIE MOTHBBI, HAINPaBJICHHBIC HA IIOJIyYeHHE HOBBIX 3HAHUH 10 XHWMHH,
HEOOXOIUMBIC JIIT OOBSCHEHWS HAOIOAeMBbIX TIPOIECCOB W SBJICHHMA, ITO3HABATEIILHOM,
WH()OPMAMOHHON M YNTATEIIbCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEPaTypOH, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMH
WH(GOPMAIMOHHBIX TEXHOJIOTHIA;

HMHTEpeC K OOYyYeHHUI0 M MO3HAHUIO, JHOO03HATENbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caMo00pa30BaHUI0, MPOSKTHON M HMCCIEIOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOODY
HATPaBJICHHOCTH ¥ YPOBHS OOYyUEHUsI B TAJIbHEHIIEM;

4) hopMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTU J>KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKHU3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOIMMOCTH COOJIOACHHS
paBHJI OE30MAaCHOCTH TPH OOpalleHHH C¢ XMMHYECKHMMH BEHIECTBAMU B OBITY W pEalbHOMN
KHU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPAKTHYECKOMY M3Y4YCHHUIO MpOodeccuii u Tpyaa pa3IuyHOro pojia, yBaXKCHHUE K
TPyAy ¥ pe3ylbTaTaM TPYJOBOH JAEATEIBHOCTH, B TOM 4YHCJIC HAa OCHOBE HPUMCHCHHUS
NPEIMETHBIX 3HAHUH 10 XWMHUHW, OCO3HAHHBIH BBIOOp WHAMBUIYAILHOW TPACKTOPUHU
MPOJIOJDKEHHST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeurHOW NmpoecCHOHAIBHON JEATEILHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalITUPOBATHLCS B MPO(ECCHOHAILHON Cpejie;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

AKOJIOTHYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO U Oe30macHoOro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TCHXUYECKOMY 3I0POBBIO,
OCO3HaHHWE IIEHHOCTH COOIO/IEHUS TpaBUIl OE30TIACHOTO MOBEJACHHSI IPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KU3HU JTIO/ICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJMydaeMmble TPU HM3YYCHUHM XUMUU, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAKOIIEH MPUPOAHON CPEOi, ISl TIOBHIMICHUST YPOBHS SKOJIOTUYECKOM
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KYJIBTYpBI, OCO3HAHH TIJI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel WX pelieHus
IIOCPEICTBOM METOJ/IOB XMMMHM, SKOJIOTMUECKOTO MBIIIJIEHNS, YMEHUSI PyKOBOJICTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM Y COLMAIILHON IIPAKTUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX PE3YyIbTATOB BBIICIAIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHUPOBO33PEHUSI OOIIEHAYYHbIC TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNIOTEe3a, (akT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
IpeaMeTax M Mo3BOJIIOT HAa OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O
[EJIOCTHOM HAyYHOW KapTHUHE MHUpA, U YHUBEpCaJbHbIC ydyeOHbIC ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PEryJISTHBHBIE), KOTOpPbIE O0ECIeYnBaOT (POPMHPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIBHOMY ITUIAaHWPOBAHUIO U OCYLIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBeEpPcadbHbIe YueOHbIE el CTBUSA

Ba3oBble 1ornyeckue geficTBus:

YMEHHSI HUCHOJIb30BAaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHHUS TPU OCBOECHHUU 3HAHUM:
packpbIBaTh CMBICA XMMMUYECKHX MOHATHH  (BBIIEIATH WX  XapaKTEpHblE IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCOIb30BaTh MOHATUS Ui 0OBSICHEHUS
OTNIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KpPUTEpUU s Kiaccuukanuu
XMMHMUYECKUX BEIIECTB M XUMUUYECKUX PEAKIIMM, yCTaHaBIUBATh MPUYHMHHO-CJIE/ICTBEHHBIE CBS3H
MeXay 00beKTaMU U3YY€HHUs, CTPOUTH JOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, 1€ TyKTUBHbIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIbI U 3aKIIIOUEHHUS;

yYMEHHE NPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (IIPeIMETHbIE U METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh IIHPOKO
MpUMEHsIeMble B XUMHHM MOJIeJIbHbIE MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMyla M ypaBHEHHE XHMMHMUYECKON peakuuu — TMpU pelieHnd YydeOHO-
MMO3HABATENbHBIX 33434, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBISBIATE U
XapaKTepU30BaTh CYLIECTBEHHbIC MPU3HAKK H3Yy4ae€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKIM, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U ABICHUSIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHUE MCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B KAUE€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkke B KauecTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

MpHOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AIMH M MPOBEACHUIO YYEHUUYECKUX
AKCIEPUMEHTOB, YMEHHE HAOMI0AATh 32 X0JI0OM IPOIEcca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM pabdoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHATM3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIHIO PA3IUYHBIX BUOB
1 (OpM Npe/ICTaBIICHUS, TOJYyIaeMyI0 U3 pa3HbIX HCTOUHUKOB (HAY4HO-TIOIYyJIsIpHAs IUTepaTypa
XMMUYECKOTO COJIep)KaHus, CIpaBOYHble MocoOus, pecypcsl VHTepHeTa), KpUTHYECKU
OLIEHUBATh MPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHUE NPUMEHATh PA3JIMUYHbIe METO/Ibl U 3alpOChl MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJIHEHUSI YIEOHBIX U TO3HABATEIbHBIX 3a/1a4
OTpeNIeNEHHOTO THUMA, MPUOOpPEeTeHHe OIblTa B O0JACTH MCIOJIb30BAaHUS HH(POPMAIIIOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIaIEHNUE KYJIbTYpO aKTHBHOTO MCIIOJIB30BAHMSI PA3IMUHBIX
MIOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMy THpeAcTaBICHUS
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uHbOpMAMY M WILIIOCTPUPOBATH pEIIAEMbIC 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

yYMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4yeOHOW M HCCIenoBaTeIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKpY)KaroIlel MPUPOJHON CPEIb.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoli TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEACTABIATh NOJyYEHHbIE PE3YIbTaThl IO3HABATEIBHOMN AEATEIbHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTb MPE3EHTALUI0 pe3YJbTaTOB BBHIMOJIHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (JTa00paTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHMKAMM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JAEATEIbHOCTH MpPHU PEIICHUH BO3HHMKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMM (0OCyXkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHIM, ONpeaeseHue KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PerynsiTuBHbIC YHUBEPCcaIbHbIC YUeOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITENIbHO OINpPENEsITh LENU JeATeNbHOCTH, JIaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTh, BBIOMpATH
HauOonee d(pdexTuBHBIC CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTHPOBATH MPEATIOKEHHBIM aJrOpUTM JEHCTBUH Npu
BBIMIOJIHEHUM 33JaHUN ¢ y4€TOM MOJIydEHMs HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPEUIaraéMble B yCIIOBUU 3a/1aHUI.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOEHHMIO OO0S3aTENBHOIO COJEpIKAHUS,
YCTQHOBJIEHHOTO JIaHHOM (enepanbHOi pabodell MporpaMMoOM, BBIIEISIOT: OCBOCHHBIE
oOyJaroIMMHUCST Hay4yHble 3HAaHUSA, YMEHUS M CIOCOOBI JEHCTBUH, crenuduueckue At
IpeaMeTHON o0nacTh «XuUMUS», BHUIBl JAEATEIBHOCTU IO IOJIYYEHUIO HOBOIO 3HAHUA, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHHUI:

® DPACKPBIBATH CMBICI OCHOBHBIX XUMHYECKUX IOHATHI: aTOM, MOJIEKYyJa, XUMUYECKUH

3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XUMHUYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 0O0BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl peakiys, KiaccupuKarus
peaKMii: peakuy COeUHEHUS, PEaKIUU PA3JIOKEHUs, pEaKIMM 3aMELeHHs, PeaKuu
oOMeHa, 9K30- ¥ SHJI0OTEPMUYECKHE PEaKIMH, TEIIOBOM 3P PEKT peakuu, sSApo aToMa,
9JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOMTa b, pPaguyC aToMa, XUMHUYECKas CBS3b,
MOJIIpHAsE M HENOJISIpHAsi KOBAJEHTHAs CBS3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas JI0JIs BeleCTBa (IPOLIEHTHAsI KOHIIEHTPALlKs1) B pacTBOPE;
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® JUUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

® CIIOJB30BAaTh XHMHYECKYI0 CHMBOJIHMKY JJIsi COCTAaBJICHUS (HOPMYN BEIIECTB W
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

® OMNpeneNnsaTh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIIECTB K
OTIpeNIeNIEHHOMY KJIacCy COCOMHEHHWH 10 QopMmynam, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbici [lepuoanueckoro 3akona JI. M. MenaeneeBa: IeMOHCTPUPOBAThH
MMOHUMAHHUE TEPUOTUYCCKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX SJIEMEHTOB OT HUX
nonoxxenus B Ilepuoanueckoil cucTeMe, 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOTaApO;

® OMHUCHIBAaTHh M XapakTepuzoBaTh TaOmuuHyro Gopmy Ilepuomuyeckoit cHUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHS «rjaBHas mnonarpynna (A-rpymnma)» u
«moboynass moxarpynma (b-rpymma)», Mameie W OOJBIIME TEPHOMBI, COOTHOCUTH
0003HaYeHMsI, KOTOpbIe UMetoTCs B Tabnwuie «[lepuoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sAmapa, OOIIee YHCIO DJIEKTPOHOB U
pacrpeenieHrue Ux 1Mo JIEKTPOHHBIM CIIOSIM);

e KJacCU(UIUPOBATH XUMHUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUICCKUE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB Pa3IMYHBIX
KJIaCCOB, TOATBEpXKJas  ONHCAHME IpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® [IPOrHO3MPOBATh CBOKCTBA BELIECTB B 3aBUCMMOCTH OT MX KAuE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX IPEBPALICHUH B Pa3JIUYHBIX YCIOBUSIX;

® BBIUHCIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO Macchl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUU;

® [PUMEHATHh OCHOBHBIE ONEPALUHU MBICIUTEIBLHON ACSITEIIBHOCTH — aHAJIW3 U CHUHTE3,
cpaBHeHHE, 0000IIeHIE, CUCTEMATH3AIUIO, KiIacCu(UKAINIO, BBISBICHUE TPUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHsI CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTeCTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAONMIOJeHHE,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (PEaIbHBII U MBICIICHHBIH);

e cleloBaTh MpaBUIaM [OJIb30BAHHUS XMMHUYECKOW TOCylAoH H  J1a00paTOpHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIONIHEHHUIO JTa00OPATOPHBIX XUMUYECKHX OTBITOB MO MOTYyYSHHIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJa), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIEJOYEH U
KHCIIOT C IOMOIIIbIO HHAWKATOPOB (JIakMmyc, deHoNnTalenH, METUIIOPAHK U IPyrue).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:
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PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHATUI: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
NIEKTPOOTPULATENBHOCTD, CTEIEHb OKUCIIEHUS, XMMMUECKas PpEeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((PEKT peakluu, MOJIb, MOJISIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAsT TUCCOLMAIMS, peakUUW HOHHOTO oOMeHa,
KaTaJn3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUU,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTaHOBJICHHE, AIOTPONHs, aM()OTEPHOCTb, XUMHUYECKasi CBS3b
(KoBajieHTHAsi, MOHHAs, METAJUIMYECKas), KPUCTAIJIMYECKas pelETKa, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MpeleibHO JOIyCTHUMast
koHueHtpamus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IMOHATUH M NPUMEHSTH 3TU
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBPAIEHUN;

HCIOJIb30BAaTh XMMMUYECKYI0 CHMBOJIUKY JUISI COCTaBlieHUS (OpMyd BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPEIeNIATh BAJEHTHOCTh M CTENEHb OKHUCIEHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHA/JIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy cOoeAWHEHUH 1o (opmysiaMm, BHJI XUMUUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
MeTajyinyeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHAa IO XUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoaunueckoro 3akona J[. . MenaeneeBa u A€eMOHCTPUPOBATH
€ro MOHUMaHME: ONMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3/inyaTh IMOHATUS «rjaBHas mnonarpymma (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIHI,
COOTHOCHUTh 0003HAYeHHUS, KOTOpPbIE HMEIOTCA B MEPUOJUYECKON Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsj aapa, o0IIee YKo 3JIEKTPOHOB U pacHpeesieHrne UX M0 SIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OLIMEe 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB DJJIEMEHTOB U HUX
COEIMHEHUH B IpeJesiax MalbIX MEePUOJIOB U TJaBHBIX MOJATPYII C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKUE
peakiuu (IO YUCIY W COCTaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETNIeHEeH OKUCICHHSI XUMHUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME W cHenuduuecKkue XUMHYECKHe CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHl;

COCTaBJIATh YPABHEHMSI DIEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, LIEIOYEH U COJIEH,
MIOJIHBIE U COKPAIEHHBIE YPaBHEHUS PEAKIMii HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETHUUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMiA;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B pa3IMUHBIX YCIOBUSIX;

15



BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, NPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON PEAKLINU;

coOmogaTh MpaBWia IOJIb30BAHUS XHUMHYECKOW TOCYyIOH U JabopaTopHBIM
o0opy/noBaHHEM, a TaKke IMpaBuiaa OOpallleHUus C BElIeCTBAMU B COOTBETCTBUH C
MHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA00PATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
1 COOMPAHMIO ra3000pa3HBIX BEIIECTB (aAMMHAKa M YTIICKUCIIOTO Ta3a);

MPOBOJIUTh PEAKLUU, TIOATBEPKIAAIONINE KAUeCTBEHHBINH COCTAB Pa3jIMYHBIX BEIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIHKAT-, Cynb(}aT-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3y4CHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEIECTB;
MIPUMEHSATh OCHOBHBIC OTEpAIlUU MBICIUTEIILHON JEATEIHbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHME, 0000IeHNe, CHCTEeMATU3allUI0, BBIIBICHUE MPUYMHHO-CIEJICTBEHHBIX
CBSI3€M — JUIsl M3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHHUA — HaONIOIEHWe, U3MEpPEeHHe, MOJIEIUpPOBaHUE,
9KCIIEPUMEHT (peabHbIA U MBICIEHHBIN).

CUCTEMA OIEHKH JOCTUXEHHUS NJIAHUPYEMbBLIX PE3YJIBTATOB IIO
XUMUUN.

CucreMa OLIEHKH BKIIIOYAET MPOLIEAYPhl BHYTPEHHEW W BHEIIHEH OLICHKH.

BHyTpeHHsISl OleHKA BKIIIOYAET:

» CTapTOBYIO TUArHOCTHKY;

»  TEKYIIYIO U TEeMaTHYECKYIO OICHKY;
» WTOTOBYIO OIICHKY;

» TMPOMEKYTOUYHYIO aTTECTAIHIO;

» BHYTPHUIIKOJIbHBIA MOHHUTOPUHT 00Pa30BaTEIIbHBIX TOCTHKEHUH 00YUarOIIUXCSL.

BHemnss OIl€HKA BKJIIOYACT:
> HE3aBHCHMYIO OLICHKY Kau€CTBa IIOJATOTOBKHU 06yqa}oumxc;1;
> HUTOI'OBYIO aTTCCTALIUIO.

Bua paéorsl 8 kiaace 9 kJaacce
[IpakTrueckas padota 6 7
KontponbHas padoTa 5 5

1) Kputepuu u HOPMbI OLIEHKH 3HaHMIT o0yuatonmxcs nmo xumun (Ipunoxennel).
2) Onenounbie matepuajbl 1o xumnu (Ilpuioxenue 2).
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IIpoBepsiemble TpeOOBaHMA K pe3yIbTATaM OCBOCHHS OCHOBHON 00pa3oBaTe/IbHOM

nporpammsli (8 kiacc)

Kon [IpoBepsieMble ITpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTENIbLHOM MPOrpaMMBbl OCHOBHOTO 001IIero 0Opa3oBaHus
pe3ynbrara

1 [To Teme: "llepBoHavanbHbIC XUMHYECKHE TOHITHS"

1.1 [PACKPBIBATh CMBICT OCHOBHBIX XHMHYCCKUX MOHSATHI: aToM, MOJICKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS W HEOJHOPOHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs |
MOJICKYJISIpHAsE Macca, KOJHMYECTBO BELIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBasi J0JIsi XHMHUYECKOTO JIEMEHTa B COSJAMHEHUH, MOJIIPHBIA 00BEM,
XUMHWYECKAs PEaKIus, KIACCHU(PUKAIUSA PEAKIUi: pPEeaKIHH COCJIUHCHUS,
PEaKIMK Pa3JIOKEHUS, PEAKIMU 3aMEIICHUs, peakinu OoOMeHa, JK30- U
PHIOTEPMHUUYECKHE PpEaKIUuu, TerIoBoi d(dPexT peaxkuuu, pacTBop,
MaccoBas JIOJIS BemecTBa (MPOIEHTHAs KOHIICHTPAIWsI) B paCTBOPE

1.2 WJUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHX IOHSATHH U
MPUMEHSTH 3TH OHATHS TP OTIMCAHUH BEIISCTB M UX MPEBPAIICHUN

1.3 MCIT0JTb30BaTh XMMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (POPMYJT BEIICCTB
1 YpAaBHEHUN XUMHUYECKUX PEAKIIHI

1.4 PAaCKpBIBATh CMBICT 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HHs, 3aKOHa ABOTA/IpO

1.5 OTIPENIENISATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCMHECHUSX

1.6 KiIaccu(PUIIIpOBaTh XUMHUYECKHE peakuud (MO0 YHCIy W COCTaBY]
YYaCTBYIOIIHMX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY (D dexTy)

1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYMCIISATE MAaCCOBYIO JIOJIFO XMMHYECKOro »djeMeHTa 1o (opmyne
COeJIMHEHUS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 NPUMEHSTh €CTECTBEHHO-HAyYyHbIE€ METOJbl IO3HAaHUS - HaONI0/IeHuE,
M3MepeHne, MOACTUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN)

2 [To Teme: "BaxkHelmme npeacTaBUTEIN HEOPraHMYECKUX BEIIeCTB"

2.1 [PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX TMOHATUN: OKCHJ, KHCIOTa,
OCHOBaHUE, COJIb

2.2 OTpEeNeNaTh MNPUHAAJCKHOCTh BEIIECTB K ONPEeIEHHOMY KJaccyl
coelMHEHUH no GopMynam

2.3 KJ1aCCU(DUIIMPOBATH HEOPTAHUYECKHE BEIICCTBA

2.4 XapaKTepPH30BaTh (OMHUCHIBATh) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIacCOB, MOJATBEPXKIasl OMUCAHHE MPUMEpPAMU MOJEKYISPHBIX|
ypaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHi

2.5 MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKUX TPEBpAIICHU B
pPa3IMYHBIX YCIOBUSIX

2.6 CJieI0BaTh MPaBHIIaM IMOJIb30BAHUSI XUMUYECKOU MOCYI01 U 1a00paTOPHBIM

O60py&OBaHI/IeM, a TaxKXKe IIpaBUJIaM 06pa1ueHI/1${ C BC€HICCTBAMH B
COOTBCTCTBUHM C  HHCTPYKOHUAMHU  TIO BBITIOJTHCHHUIO J'Ia60paTOpHLIX
XUMHWYCCKHUX OIIBITOB IO MOJYYCHUIO U COGI/IpaHI/IIO Pa3006pa3HLIX BCIIICCTB

(BoopoJa M KHMCIOPOZa), MPUIOTOBJICHHIO PACTBOPOB C OMNPEAETICHHOMN
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MacCOBOM J0JIE pPaCTBOPEHHOI'O BEILECTBA, ILUIAHUPOBATh M IPOBOJUTH
XUMUYECKHE SKCIIEPUMEHTHI I0 PACMO3HABAHUIO PACTBOPOB MIENOYEH H
KHCJIOT C TIOMOIIBIO0 MHAWKATOPOB (JaKMycC, peHoTarent, METUIOPAHK U

Jipyrue)
2.7 IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUYECKOU PEAKLIIUH
3 [lo teme: "[lepuoauueckuii 3akoH u Ilepuoauueckas cucreMa XUMHYECKUX|

binementoB J[.M. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIH"

3.1 [PAacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHHA: SApO aroma,
PIIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTab, PaguyCc aToMa, XUMUYECKas
CBSI3b, TOJISIpHAS " HETIOJISIpHAS KOBAJICHTHASI CBSI3b,
PIIEKTPOOTPHUIATENILHOCTh, MOHHAS CBSA3b, MOH, KAaTUOH, AHHOH, CTENEHb
OKHUCJICHUS

3.2 KTaCCU(HUIUPOBATH XUMHICCKHE SJIEMCHTHI

3.3 ONMMCHIBaTh W XapakTepuzoBaTb TaOnuuHyio ¢opmy Ilepuoanueckoi

CUCTEMbl ~XMMHYECKMX JJIEMEHTOB: pa3iuyaTh TMOHATHS 'TJIaBHas
noarpynna (A-rpynna)" u "mo6ounas noarpymnmna (b-rpynmna)", "maneie" u
"6osb1Ire" nepruoabl

3.4 packpbeiBath cMmbicn  Ilepmonmueckoro 3axkona J.M. Menneneesa:
JICMOHCTPUPOBATL I[MOHHUMAHUC HGpHO}IquCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX JIEMEHTOB OT UX ITOJIOXKCHUA B HepHO)IquCKOﬁ CHUCTEMCE

3.5 COOTHOCUTH 0003HAYEHUs, KOTOpbIe UMEIOTCsl B Tabmuiie "[lepuoanueckas
cucteMa xuMudeckux osneMmeHToB JI.M. Mengeneera" ¢ YHCIOBBIMH
XapaKTEPUCTHKAMHU CTPOCHHSI aTOMOB XHMHUUYECKHX 3JIEMEHTOB (COCTaB U
Bapsa  sapa, oOmmiee 4YWCIo DJIGKTPOHOB M paclpelielieHHE WX IO
PIICKTPOHHBIM CJIOSIM)

3.6 OTNPENIETISATh CTENICHb OKUCIICHUS PJICMEHTOB B OMHAPHBIX COCTMHEHUSIX

3.7 ONpeNesATh BHUJ XHUMHUYCCKOW CBsI3M (KOBaJCHTHAs W HWOHHAs) B

HCOPIraHNM4YCCKUX COCIUHCHUAX

IIpoBepsiemble 3JIeMeHTHI cojiep:kaHud (8 Kiacc)

Kon

[IpoBepsieMbIil A7IEMEHT COJIEpPKaHUS

HepBOHa‘IaJ'ILHLIC XHUMHNUYCCKHUC IMOHATHUA
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Hpez[MeT XUMHUH. Polb XMMHM B JKHU3HU 4YEJIOBEKA. XHUMHS B CHCTEME HayK. Tena u
BeriecTBa. Ou3nUecKue CBOMCTBa BCIICCTB. ArperaTHoe COCTOAHHUEC BCIICCTB

1.2

IlonsaTue o MeTojaxX IO3HAHUS B XMMHHM. UHCTBIE BeIIeCTBA M CMECH. Crioco0n]
[Pa3aACIICHUS cMmecen

1.3

ATOMBEI U MOJICKYIJIBI. Xumuueckue 35eMeHThl. CHMBOJBI XWMHWYECKHUX 3JIEMEHTOB.
HpOCTLIe 1 CJIOKHBIC BEIICCTBA. ATOMHO'MOHeKy.TIﬂpHOG YUYCHHC

1.4

XyuMHu4deckas (bOpMy.]'I&. BaneHTHOCTHF aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IMOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHasg atomHas Macca. OTHOCHUTENbHAs]
MOJICKYJIIpHast Macca. MaccoBas 1011 XUMHAYECKOT0 JIEMEHTAa B COSTMHEHUH

1.5

KonnuectBo BemectBa. Monbs. MousipHas macca. B3auMocCBsI3b KOJIMYECTBa, MAcChl U
qyclia CTPYKTYpPHBIX €IWHUI[ BemecTBa. PacueTsl 1o QopmyrnaM XHUMHYECKHUX
COEIMHEHUN

1.6

duznyeckne U XUMHUYECKHE SBJICHHUSI. XHUMHYECKas peakiusg N €€ IPHU3HAKU. 3akoH|
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COXpaHEHMs MAacChl BEIIEeCTB. XUMHYECKHe ypaBHeHUs. Kiaccupukanus XUMUYECKUX|
eaKIuii (COeAMHEHMs, Pa3JIOKEHHsI, 3aMeIIeHus, 0OMEeHa)

1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYNIOH, C MpaBUIaMH PabOTh]
B JIa0OpaTOPUU U MPpUEMaMH OOpaIieHus ¢ JIa0opaTOPHBIM 000PYIOBaHUEM, U3yUCHHUE U
omnucaHue (PUINIECKUX CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOIEHUE
¢u3nveckux (TUIaBJICHUE BOCKA, TassHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUIICHUE H
KOHJICHCALIMSI BOJIbI) U XMMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEAHON ITPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KHCJIOTOH) SBJICHUH, HaOMIOJCHWE W OMNHMCAHWE MPU3HAKOB
[IPOTEKAHMUSI XUMHUYECKMX peakiuil (pa3jiockeHue caxapa, B3aUMOJIEHCTBHE CEpPHOU
KHUCIIOTBl C XJIOpUIOM Oapusi, paszioxenue ruapoxkcuna menu (II) mpu HarpeBanuw,
B3aMMOJIeIICTBUE kKene3a ¢ pacTBopoM cos Menu (II), uzydenne cnocoOoB paszaeneHusy
cMecel (c TMOMOIIbIO MarHura, (UIbTPOBAHWE, BBINAPUBAHUE, JAUCTUILIALUA,
xpomaTorpadusi), IpoBeJACHUE OUYUCTKU TOBAPEHHOW COJIM, HAOJIOJIEHUE U ONHCAHUE]
PE3y/NbTaTOB IPOBEJACHUS OIbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS Macchl,
CO3JITaHME MOJIeNIel MOJIEKY (I1apOCTEPIKHEBBIX)

BaxHelne npeIcTaBUTeNId HEOPraHUYECKUX BEIECTB

2.1

Bo3nyx - cmech razon. CoctaB Bo3zayxa. Kuciaopon - aleMEHT M MpPOCTOE BEIIECTBO.
Haxosxenne kucimopoja B MpUpoje, (Ppu3Wyeckue W XMMHUYECKHE CBOMCTBA (peakiumy|
ropenusi). Oxcuapl. IlpuMenenue kuciopona. CrocoObl MOMy4EeHHUS KHUCIOpOJa B
mabopaTtopuy U TPOMBIIUICHHOCTH. KpyroBopor kucimopoma B mpupone. O30H -
QJJIOTPONHASE MOAM(HUKAIUS KUCIOPOIa

2.2

TeroBoil 3dekr XuMUUEeCKOW peakiuu, TEePMOXMMUYECKHE YPaBHEHHS, O5K30- H
ODHAOTEPMHUUYECKHE peakind. TOIUIMBO: Yroiab U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIICHUE
mapHUKOBOTO d(dekTa, pazpynieHne 030HOBOTO CIIOS

2.3

Bonopon - smeMeHT U mpocToe BemiecTBo. HaxokneHue BoJopona B TNPHUPOAE,
(du3znuecKkue U XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CrocoObl mosydeHus. Kucnotsl u
coJIn

2.4

MoJisspHbIli 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue cBoWcTBa BOJbl. Boma kak pactBoputenb. PactBopbl. HacklieHHble U
HEHACHIIIICHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIe. MaccoBasi 70151 BEIIECTBA B
pacTtBope. XuMudeckue cBoricTBa Bojbl. OcHoBaHus. Ponbk pacTBOpoB B mpupojie u B
PKU3HU 4YejioBeka. KpyroBopoT BOjbI B MpUpoie. 3arpsi3HeHHE MPUPOIHbIX Boa. OxpaHa)
1 OYKMCTKA IPUPOTHBIX BOJT

2.6

Knaccudukanuss HeopraHudeckux coenuHeHuil. Oxcunapl. Knaccuduxamuss OKcHIOB:
coneoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHble) U HecosieoOpa3yoiue.
HomenknaTtypa okcumoB. dusnyeckne U XMMHUECKUE CBOWCTBA OKCHIOB. [losydeHue
OKCHJIOB

2.7

OcHoBanusi. Knaccudukanusi OCHOBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUAL
Homenknarypa ocHoBanuil. ®dusnueckue HM XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[losryueHne OCHOBaHUM

2.8

Kucnotel. Knaccudukamus xkucnot. HomeHnknatypa kucinoT. @u3ndeckue 1 XUMHUYECKHUE
cBoiicTBa KucioT. P aktuBHoctn MetaiuioB H.H. bekerosa. [losnyaenue kucnor

2.9

Conu. Homenknatypa coneil. ®usnueckue u xumuueckue cBoiictBa coneil. [lomyuenue
cojieit

2.10

['eHeTHYECKas CBA3b MCKAY KJIaCCAMH HCOPIraHUYICCKUX COCIUHEHUI

2.11]

XUMUYECKUMN OKCIICPUMCHT: Ka4YC€CTBCHHOC OIIPCACICHUC COMACPIKAHHA KHUCIOpOJda B

BO3OYXC, ITOJIYYCHUC, CO6I/IpaHI/IC, PaClioO3HABAHUEC U H3YUCHUC CBOMCTB KHCJIOpOJa,
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HaOJr0IeHNe B3aMMOJCHCTBHUS BEIIECTB C KUCIOPOJOM U YCJIOBHS BO3HHKHOBEHUS U
MpeKpaleHus ropeHus (mosxkapa), 03HaKOMJICHHE C 00pa3aMH OKCHJOB U ONHCAHUE UX|
CBOMCTB, IOJy4Y€HHUE, cOOMpaHHE, paclo3HaBaHWE M W3YYEHHE CBOWCTB BOAOPOJA
(ropenue), B3aumoeiictBue Boaopoa ¢ okcuaoM meau (1) (Bo3MoxkHO HCTIOIB30BaHUE
BUJIEOMATEpUANIOB), HaOIOJeHHEe OOpasloB BEIIECTB KOJMYECTBOM |  MOJIb,
MCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHS BEILECTB C PA3IMYHON PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OIIPENEICHHON MACCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA,
B3aMMO/ICHICTBUE BOJbI C METaJUIaMU (HaTPUEM M KaJbLIMEM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), OIPEACICHUE pPAcTBOPOB KUCIOT U LIEIOYEH C IOMOUIBIO
HMKAaTOPOB, HCCIeA0BaHnEe 00pa3loB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB,
HaOJII0/IeHNe W3MEHEHHS OKpacKU HMHAMKATOPOB B pacTBOpax KHCIOT U IIeNIoYei,
n3ydyeHue BzaumozencTus okcuna meau (II) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT €
METaJUlaMH, pEaKkIUil HEeUTpaau3aluM, IOJy4eHHE HEPaCTBOPUMBIX OCHOBAHUM,
BBHITECHEHHE OJJTHOTO MeTalljla APYTUM M3 pacTBOpa COJIM, PEIIEHUE dKCIIEPUMEHTAIbHBIX
3aay 1o Teme "BaxHeilne KjJacchl HEOPraHMYeCKUX CoeIMHEeHnI"

[lepnognueckuit 3axkoH u Ilepmoamueckass cucremMa xumudeckux osnemeHToB [I.M.
Meneneesa. Crpoenue aTOMOB. Xumnueckast CBSI3b. OKHCIIUTENLHO-
BOCCTAHOBHUTEJIBHBIE PEAKIINN

3.1

[lepBple MOMBITKM KiIaccU(UKAIMM XUMUYECKUX 3jeMeHTOB. [loHsTHE O Trpymnmnax|
CXOJHBIX 3JIEMEHTOB (LIEJIOYHbIE U IIETOYHO3EMENbHBIE METAIIIbl, TaJOreHbl, HHEPTHHIE
ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUABI M TUAPOKCHIBI

3.2

[lepnognueckuit 3akoH. llepuogumyeckas cucreMa XuMHuYeckux dnemeHToB [[.M.
MenneneeBa. KopotkomepuomHass W JumMHHONEpHoaHass ¢opmbl  [lepuomnyeckoi
cuctembl xuMuueckux semeHToB .M. Menneneesa. [lepronbl u rpynmnbl. u3nyeckui
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOA U TPYIIIBI JJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTomHbIX saep. M3otombl. OnexkTpoHbl. CTpoeHHE]
PICKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHYECKHX 3JeMeHTOB llepromndeckoi
cuctrembl .M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO DJJIEMEHTa II0 €ro
noJsioxenuto B [lepuonnueckoit cucreme /.M. Menpaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUS PaJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITTNYECKUX
1 HEMETAJNIMYECKUX CBOMCTB MO TpymmnaM U nepuojam. 3Hauenue [lepuommueckoro
3akoHa U [lepuonnyeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB MJIsl Pa3BUTHUSl HAyKU U
npaktuku. .M. Menaenees - yueHblil U rpak JaHuH

3.5

XuMuyeckass — cBa3b.  KoBaneHTHas  (WONSIpHas W HENOJSIpHAas)  CBS3b.
DJIEKTPOOTPULIATEIHHOCTh XUMUYECKHIX AJIeMEHTOB. MloHHAas CBSI3b

3.6 |Crenenn OKHUCJICHUA. OKUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKIuu. HpOI_ICCCH
OKHCJICHUS B BocCTaHOBJICHUA. OKHUCIMTEIN U BOCCTAHOBHUTEIIN
3.7 [Xumnueckuit OKCIICPUMCHT:. HU3Y4YCHUC 06p33HOB BCIICCTB MCTAJIJTIOB M HCMCTAJJIOB,

B3aMMOJICIICTBUE I'MAPOKCHa HHUHKa € pacTBOpaMH KHUCIIOT H HICJIO‘ICI;'I, IMPOBCACHUC
OIIbITOB, WIJIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTCIbHO-BOCCTAHOBUTECIIBHBIX peaKLII/Iﬁ

(ropeHHe, PCaKIINU PA3JIOKCHN, COC,[[I/IHCHI/IH)

IIpoBepsiemble TPeOOBAHMSA K pPe3yIbTATAM OCBOCHHS OCHOBHOM
o0pa3oBaTebHOM nporpammsl (9 kJacc)

Kon [IpoBepsieMbie IpeAMETHBIE PE3yAbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3ynbrarta
1 [To Teme: "BemectBo 1 xumuueckas peakius'
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1.1

[PacKpbIBaThb  CMBICII OCHOBHBIX XHMHWYECKHX [IOHSTUWA:  pacTBOp,
DJIEKTPOJIMTBI,  HEAJIEKTPOJIMUTHI,  DJIEKTPOJMTHYECKAs  JIUCCOLMALMS,
peaKMuu WOHHOTO OOMEHa, Karajau3aTop, XUMHUYECKOE pPaBHOBECHE,
oOpaTuMbie U HEOOpaTHMbIC PEaKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKkyM, OKHCIHTENIb, BOCCTAHOBUTENb, OKHUCIECHUE W BOCCTaHOBIICHME,
aoTponusi, aM(OTePHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, HOHHA,
METaJUIMuecKasi), KPUCTA/UIMYECKas  peIieTKa, CIUIaBbl,  CKOPOCTH|
XUMHUYECKON PEaKIun

1.2

WJIIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MIOHATHHA U
[MPUMCHATH OTU MMOHATHA ITPU OMMMCAHUHN BCIICCTB U UX HpeBpaIIIGHI/Iﬁ

1.3

COCTaBIIAITh  YPaBHEHUS  AJIEKTPOJIMTUYECKOW  JUCCOLMALMU  KHUCIIOT,
[EI0YEH U COJIEH, MOJIHBIE U COKPAILlCHHBIC YPABHEHUS PEAKLIM HOHHOTO
oOMeHa

1.4

PacKpbhIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
[MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajJaHca ITHUX PEeaKIMi

1.5

IMIPOBOAWUTE PACUCTHI IO YPABHCHUIO XUMHYECKOH pPCaKnun

TTo Temam: "HemeTamnsl 1 ux coequaeHnst" n "MeTaninbl ¥ UX COeAUHEHU"

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIIME W Chenu(uueckne XUMHYECKHE
CBOWCTBA TIPOCTBHIX M CJOXKHBIX BEIIECTB, TOATBEPXKIas OIHCAHUE
MpuMepaMyd MOJIEKYJIIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh ypPaBHEHMsI PEaKIMil, TMOATBEPKAAOIMINX CYIECTBOBAHUE
FEHETUYCCKOM CBS3U MEXKTY BEIIECTBAMH PA3IUYHBIX KJIACCOB

2.3

[MPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOEHHS,
BO3MOXHOCTH TPOTEKAaHHUS XUMHUYECKHX TMPEBpallleHuid B Pa3IUYHbBIX|
YCIIOBUSX

2.4

CJIeZIOBATh MPAaBUIIaM TMOJB30BAHUS XHMHUYECKON TOCYI0H 1 J1a00paTOpHBIM]
00OpyJIOBaHMEM, a TaKXKe NpaBWIaM oOOpallleHHss C BelIeCTBaMU B
COOTBETCTBUU C HWHCTPYKIMSMH 110  BBIMIOJIHEHUIO  J1TA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMMaKa M yTrJICKHCIIOTO ra3a)

2.5

MPOBOJIUTH PEAKIIUH, OITBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATh OIBITHBIM MyTeM XJIOpHUA-, OpOMHUI-, HOIU-,
kapOoHaT-, Qocdar-, cunukar-, cynbdar-, TUAPOKCHA-UOHBI, KaTHOHB]
AMMOHUS, HOHBI M3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

[lo Teme: "Xumus u okpyxaromas cpega"

3.1

PAaCKPbIBATh CMBICJI OCHOBHBLIX XHUMHYCCKHUX MTOHSTHM: HHK BCIICCTBA,
KOPPO3usd MCTAJJIOB

3.2

[IPUMCHATH OCHOBHBIC OIICpalluU MBICIIUTEIbHON JESITEIPHOCTH - aHAIHU3 U
CHUHTC3, CPABHCHUC, 0606H_IeHI/Ie, CUCTEMATU3AINI0, BBIABJICHUC ITPUINHHO
CIIEACTBEHHBIX CBS3€M - IJId N3Y4YCHUS CBOICTB BEIIECTB U XUMHUYECKHX|
peaxunﬁ; C€CTCCTBCHHO-HAYYHbBIC MCETOJbI TIIO3HAHHUA - Ha6J'IIOI[eHI/Ie,

M3MepeHne, MOICTUPOBAHUE, SKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN)
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IIpoBepsiemblie 3J1eMeHTHI coiep:kanus (9 kiaacc)

Kon

[IpoBepsieMblil 3JIEMEHT COIEpKAHUS

BeecTBo u xumnyeckas peakuus. [losropenue

11

[lepnoguueckuit 3akoH. Ilepumonnueckas cucrema xumudeckux aviemeHToB [I.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHHHM CBOMCTB XMMHYECKHX
PIIEMEHTOB IMEPBBIX TPEX MEPUOOB, KaJIKs, KaJIbLUSI U UX COETUHEHUI B COOTBETCTBUU C
[10JI0’KEHHEM JIeMEHTOB B [lepnoanyeckoil cucreme U CTpOEHHEM X aTOMOB

1.2

CTpoeHue BeIIeCTBAa: BUIbI XMMHUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALNIMYECKON pEIIETKH H BHIQ
XxUMU4YecKor cBsi3u. Kiaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIECTB
(MexXayHapoHass W TpUBHAJIbHAS). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K|
[pa3JIMYHBIM  KJaccaM  HEOPraHWYECKUX  COCAUHEHMI,  TEHEeTUYecKass  CBS3b
HEOpPraHWYECKUX BEIIECTB

1.3

Knaccugukanus XMMUYECKUX PEAKIUI M0 pa3IMyHbIM MPpU3HAKaM (II0 YUCIY U COCTaBY
[y4aCTBYIOIIMX B PEAKIMM BEIIECTB, 10 TEIUIOBOMY 3((EKTy, M0 M3MEHEHHUIO CTEIeHEH
OKHCJICHUS XMMHMUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTalu3aropa).
JK30- M SHIOTEPMHUYECKHE pEaKIHH, TepMOXUMHYeckue ypaBHeHus. [loHstue o
CKOPOCTH XMMHYECKON PEAKIIHH

14

[lonsiTie 00 oOpaTUMBIX M HeoOpaTUMbIX XHUMHUUYecKuxX peakuusx. [lonstue o
TOMOT€HHBIX M TETEePOreHHbIX peakuusx. [loHATHE O XHMMHUYECKOM pPaBHOBECHHU.
DakTOphl, BAUSIONINE Ha CKOPOCTh XUMHUYECKOW PEAKIMH U MOJOKEHHE XUMUYECKOTO
aBHOBeCHUs

1.5

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, JJIEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHOM pEaKIUH. CocraBrnenue ypaBHEHUH OKHUCJIUTEIBHO
BOCCTAHOBUTEJIHHBIX PEAKIUH C HCIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca

1.6

Teopust PIEKTPOTUTUYECKON AUCCOIMALIMK. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHMOHBI. MeXaHH3M JIMCCOLMALMY BEIIECTB C Pa3IMYHBIMU BHIAMU XUMHYECKOU CBSI3U.
Crenens nuccoruanuu. CuibHbIE W CIa0Oble AJIEKTPOJIUTHL. Peakiium moHHOro oOMeHa.
YcioBusl MpOTeKaHUs peakiuil MOHHOTO OOMEHa, IMOJIHbIE M COKpalleHHbIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KHUCIOT, OCHOBAaHUI M COJICH B CBETE MPEACTABICHUN 00
PIIEKTPOJIUTHYECKON mucconnanuu. KadecTBeHHble peakiuu Ha HWOHBI. [loHsTHE O
ruaposm3e coyien

1.7

X MUMUYECKUI OKCIICPUMCHT:. O3HAKOMJICHUC C MOIACIIKIMH KPUCTAJUIMYCCKUX PCIICTOK
HCOPIraHM4YCCKUX BCHICCTB - MCTAJJIOB M HCMCTAJLIIOB (Fpa(bI/ITa u aJ'IMa3a), CJIOKHBIX|
BCIIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICAOBAHUC 3aBHUCUMOCTH CKOPOCTHU XUMHYECKOM
[pP€aKIIMKU OT BO3JICHCTBHUS Ppa3INIHbIX Q)aKTOpOB; HCCIICAOBAHUEC JSJICKTPOIIPOBOJHOCTH
[PACTBOPOB BCILICCTB, IpoLecCa AucCConualnuu KUCIIOT, mieJoueii U coliel (B03MO)KHO
M CIIOJIb30BAHHEC BI/IIIGOMaTepI/IaJ'IOB); IMPOBEACHHUEC OIIBITOB, HIUIFOCTPUPYIOMIUX IPU3HAKU
IIPOTCKAHUSA peaKI_lI/Iﬁ HOHHOTO OOMeEHa (06p3.30BaHI/Ie ocCaaka, BBIACJICHHUEC TIa3sa,
O6p330BaHI/IC BOI[BI); OIIBITOB, HWIUTIOCTPUPYHOIIUX IIPUMEPHBI OKHCIIUTCIBHO-
BOCCTAHOBHUTCIIBbHBIX peaKuHﬁ (ropeHHe, pCakuun  pasJIOKCHUA, COCI[I/IHCHI/IH);
[PACTIO3HABAHUC HECOPTaHNUYCCKUX BCIICCTB C MIOMOIIBIO KAYCCTBCHHBIX peaKI_II/Iﬁ Ha MOHBI;
CIICHUC SKCIICPUMCHTAJILHBIX 3a1a4

HemeTannsl 1 MX COeIMHEHUS

2.1

0611[351 XapaKTCpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA AaTOMOB, XAapPaKTCPHBIC

CTCIICHU OKHCJICHHA. CTpOCHI/IC )41 (I)I/I3I/I‘-ICCKI/IG CBOMCTBaA IPOCTBHIX BCHICCTB - I'aJIOI'CHOB.)
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XyMUYecKue CBOMCTBA Ha TMpuMepe xjopa (B3aUMOJCWUCTBHE C METajlJlaMH,
HeMeTalllaMy, Leinodamu). Xiopoogopod. CoisiHas KHCIOTa, XUMUYECKUE CBOMCTBA,
[oJIy4eHue, npuMeHeHue. JlelicTBue Xjopa U XJIOpPOBOAOPOJa HAa OPraHM3M 4eJIOBEKA.
BaxHelne XJ0puabl U UX HAX0KIEHUE B IPUPOJE

2.2

OO0mass xapakrepuctuka 3yeMeHToB VIA-rpynnbl. OcoO€HHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTereHu okuciaeHus. CTpoeHne u GU3NIeCKrue CBOWCTBA MPOCTHIX BEIIECTB
- KUCJIOpOJia M Cepbl. AJUIOTPONHBIE MOAW(DUKAIUN KUCIOpPOJa M Cepbl. XMMHUYECKHE
cBolicTBa cephl. CepoBOIOPOI, CTPOCHHE, (PU3MYCCKUE U XUMHIECKHAE CBOHCTBA. OKCHIBI
Cepbl KaK IPEJICTABUTENN KHUCIOTHBIX OKcuJoB. CepHass Kuciaora, (U3HYECKUEe U
XUMUYECKHE CBOWCTBA (0OIIME KaK MpEeACTaBUTENs Kilacca KUCIOT M cnenuduyeckue).
XVMMHUYECKHE peaklUH, JIekKallue B OCHOBE NPOMBIIUIEHHOTO CHOco0a MOJydeHHs
cepHoit kucioThl. [Ipumenenue. Cosm CepHOM KHUCIOTHI, KaUeCTBEHHAsl peakiusi HJ
cynbgpaT-uoH. Haxoxnenue ceppl M ee coeIuHEHUl B npupoje. XHUMHYECKOE,
Barps3HEHUE OKPYXKAIOMIeH cpefpl COSAMHEHHSIMU  Cepbl  (KUCIOTHBIE  JIOKJIH,
Barpsi3HEHUE BO3/TyXa M BOJOEMOB), CIOCOOBI €ro MPe0TBPAIICHUS

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHUS. A30T, paclpoCTpaHEHHE B MpHpoje, pU3NYEecKHe U
xuMHuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAaK, ero (u3nyeckue u
XMMHUYECKHUE CBOMCTBaA, MoyiyueHue W npumeHeHue. Coyid aMMOHHUS, UX (U3NYECKUE U
XMMHUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peaklds Ha HMOHBI aMMOHUS.
A30THasi KUCIIOTa, €€ IOoJyueHue, (pu3nveckue W XUMUYeckue cBOHcCTBa (00Ilue Kak
[pe/IcTaBUTENsl Kjlacca KUCIOT U crneuuduyeckue). VMcnomb3oBaHue HUTPATOB U COJIEH
AMMOHHUSI B  KAauecTBE MUHEpalbHbIX yHoOpeHHi. XHUMHUYECKOe 3arps3HEHUe
OKpY>XKaroIllel cpefibl COeIUHEHUAMHU a30Ta (KUCIOTHBIE JOXKIHU, 3arps3HEHHE BO3yXa,
MMOYBBI U BOJIOEMOB)

2.4

Docdop, amutorpornHbie MoauduKanuu Gocdopa, GU3HIECKHE U XUMHUISCKUE CBONCTBA.
Oxcun ¢ocdopa (V) u dochopHas kuciora, Qu3MdecKkne W XUMHUYCCKHE CBOWCTBA,
nonydeHue. Mcnonp3oBanue ¢hocharoB B KauecTBe MUHEPAIBHBIX YA0OpPCHUH

2.5

OO6mrast xapaktepuctuka 31eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble  CTEIMEHM  OKHUCIEHHUS.  YIUVIepOoJ,  aUIOTPOIHble  MOJU(pUKALNU,
[pacpocTpaHeHue B Mpupoje, (GU3NYECKue U XUMHUYECKHEe CBOMCTBA. AAcopOLHUs.
Kpyrosopot yriepoaa B mpupoae. OKcuuabl yriepoja, ux (u3nueckue U XUMUYECKUE
CBOWCTBA, JCICTBUE HA >)KUBBIE OPraHU3MBI, [TOJTYYEHUE U IPUMEHEHHE. DKOJIOTUYECKUE
poOieMbl, cBsi3aHHBbIE ¢ OKcuaoM yriepona (IV); runoresa rino6anpHOrO MOTEMICHUS
KITMMaTa; MapHUKOBBIN 3(dexT. YrompHas KUCIOTa M €€ CONM, MX (U3HYECKUe U
XMMHUYECKHEe CBOMCTBA, MOJyYeHue U npuMeHeHne. KauecTBeHHas peakiusi Ha KapOOHaT-
oHbl. Vcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEITHCKOM
XO3I1CTBE

2.6

HepBOHa‘IaJ'ILHLIC MOHATHS 00 OpPraHN4YeCKUX BCHICCTBAX KAK O COCAMHCHUAX YIJICPOJ4
(MeTaH, 9TaH, 3THJICH, allCTUJICH, 3TAaHOJI, ITIMIECPHUH, YKCYCHas KI/ICHOTa). Hx cocraB H
XUMHUYCCKOC CTPOCHUC. [ToHsITHE O OMOJIOTHYCCKH Ba)KHBIX BCIICCTBAX: KHUPaAX, GCHKaX,
YIJICBOAAX - U UX POJIM B JKU3HHU YCIIOBCKA. MaTepI/IaJ'IBHOG CANHCTBO OPraHUYCCKUX U
HCOPIraHNMYCCKUX COE€OUHEHUH

2.7

Kpemuuii, ero ¢Qusmyeckne W XWMHUYECKHE CBOWCTBA, MOJy4YeHHE U MPUMEHEHHE.
Coenunenus kpemHus B mpupoje. OOmue npenacraBneHus 06 okcuae kpemuus (IV) u
KpeMHUEBOM  kuciore. CHIHMKaThl, WX HCIOJNB30BaHWE B  OBITY, MEAUIIUHE,
[IPOMBILIJIEHHOCTH. BakHelIne CTpouTeNnbHbIE MaTEpHANIbl: KEpaMUKa, CTEKIIO, LIEMEHT,

O6eToH, kene300eroH. [IpoOneMbl  6€30MaCHOTO  MCHOJIB30BAHUS  CTPOUTEIHHBIX
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MaTEPHUAJIOB B IOBCETHEBHOM KU3HU

2.8

XUMUYECKU HKCIEPUMEHT: H3yueHHE OO0pa3l0oB HEOPraHMYECKHX BEIIECTB, CBOWCTB
COJITHOM KUCIIOTHI; TPOBEJICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUI-UOHBI M HAOII0IeHNE
[PU3HAKOB MX MPOTEKAHMSI; OTBITHI, OTpaXkaromue Gpu3nyeckrue 1 XMMUYECKHe CBOWCTBA
FaJIOTEHOB M MX COEIMHEHUM (BO3MOXKHO HCHOJIb30BAHUE BHJIEOMATEPUAIIOB);
03HAKOMJIEHHE C 00pa3lamMu XJIOpUJOB (TrajoreHUIO0B); O3HAKOMIIEHHE C OOpa3namu
Cepbl U €€ COEIMHEHUSIMU (BO3MOXHO MCIOJb30BaHUE BUAEOMATEPUAJIOB); HAOIIOICHUE
poriecca OOyrIMBaHUs caxapa IMoJ JICHCTBUEM KOHIEHTPHUPOBAHHOW CEPHOM KHCIIOTHI,
M3y4eHHE XUMUYECKHMX CBOICTB pa30aBICHHON CEpPHOM KHUCIOTHI, IPOBEIECHUE
KayeCTBEHHOW peakluu Ha CyabparT-uoH W HaOIOJCHHE TNpH3HAKa €€ IMPOTEKaHWS;
03HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMH a30Ta, ¢ocdopa M UX COEIUHEHUM
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEpUANIOB), 00pa3zllaMHu a30THBIX M (POCPOpHBIX|
y1oOpeHuii; moyydeHue, cobupaHue, paclo3HaBaHME M HM3y4YEHHE CBOICTB aMMHaKa;
[IpOBE/ICHNE KAaYECTBEHHBIX pPEAaKIMil Ha WMOH aMMOHMS U (docdaT-uOH U H3YUYEHUE
[IPU3HAKOB MX IPOTEKAHMS, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTHI C
MeIbl0  (BO3MOXHO  MCIOJb30BaHME  BUICOMATEpUAsIOB);  HU3ydyeHHE  MoJenei
KpUCTAINIMYECKUX PEIIEeTOK anmasa, rpadura, QyiiepeHa; 03HaKOMIIEHHE C MPOLECCOM
a7copOLMK  PAcTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
[IPOTHBOTa3a; MOJydeHne, cCoOMpaHue, paclo3HaBaHUE U U3yUYE€HUE CBOMCTB YIIIEKUCIIOTO
ra3a; MpoBeJCHHE KA4eCTBEHHBIX PEaKIMil Ha KapOOHAT- M CHUJIMKAT-UOHBI U HU3Y4YECHUE
[PU3HAKOB  UX  NPOTEKaHUs;  O3HAKOMJIEHHE C  NOPOAYKUHMEH  CHIIMKATHOM
[IPOMBIIIJIEHHOCTH; PEIIEHHWE JKCIEPUMEHTAIBHBIX 3aJad 10 Teme 'BaxuHeinmme
HEMETAJUILI U UX cCOeTUHEHUS"

MeTamisl 1 ux COCIMHCHUA

3.1

OOmass XapakTepUCTUKA XHMHYECKUX DJJIEMEHTOB - METaUIOB Ha OCHOBAHHUU UX
rnoJjioxkeHus B llepuoamyeckoil cucreme xumuueckux sneMeHToB J[.MI. MenneneeBa u
cTpoeHusi atomMoB. CrTpoeHue MeramioB. Meramuinyeckas CBS3b W MeTajlIndyecKas
KpHCTaJUIMYECKas pelIeTka. DIEKTPOXUMUYECKUHN PsiJl HAPSHKEHUN METAJIOB

3.2

Duznyeckue U XuMUYecKre cBorcTBa MeTaiioB. O0Iue crnocoObl MOJIy4eHUS! METAIJIOB.
[loHsiTHE O KOPPO3HU METAJJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI MX OT KOppo3uH. CIuiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBbITY U IPOMBIIIIIEHHOCTH

3.3

[[{enounble METAJUIBL: MOJOKeHHE B Ilepronnyeckoil cuCTeMe XUMUYECKHUX JJIEMEHTOB
J[.1. MenpeneeBa; CTpOCHME KX aTOMOB; HaxoxkiaeHue B mpupone. dusnueckue u
XMMHUYECKHUE CBOMCTBA (Ha NMpuMepe HaTpus U Kaymsi). OKCHIIBI U THAPOKCHIBI HATPHUS U
Kanus. [I[puMeHeHHe MEI0YHBIX METAJUIOB M UX COCIMHCHUM

3.4

[[{eoyHO3eMeNbHBIE METAIbl MAarHui W KanblMii: ToliokeHue B [lepuoamueckoi
cucteme xuMuueckux sneMenToB J[.M. MenzeneeBa; ctpoeHre UX aTOMOB; HaXOXKICHHE
B mpupone. Ounveckre M XMMUYECKHE CBOMCTBA MarHus W Kaiblus. Baxkheifmiue
COCIMHEHUS] KaiblUs (OKCUI, TUIAPOKCUM, cOJH). JKEecTKOCTh BOJBI U CIOCOOBI eg
yCTpaHEeHHsI

3.5

AmtoMuHM: monoxeHue B llepuommueckoit cucrtemMe xumuueckux snemeHtoB [.M.
MeHnneneeBa; CTpOEHHE aTOMa; HaxoXJeHue B npupoie. Duznueckue U XUMHUUYECKUE
CBOMCTBa anmoMuHus. AMQOTEepHBIe CBOMCTBA OKCUIA U THIPOKCUIA aTIOMUHUS

3.6

DKenezo: mnonoxenue B Ilepuogumyeckoit cucreme xumuyeckux saemeHto [I.U.
MeHnneneeBa; CTpOEHHE aToOMa; HaxoXJIeHue B npupoie. Dusznueckue U XUMHUUYECKUE
cBolicTBa xene3a. Oxcuapl, ruapokcuasl u conu xenesa (II) u xxenesza (III), ux cocras,
CBOMCTBA U MOJIyYCHHE

3.7

X MTMHYSCKHI OKCIICPUMCHT. O3HAKOMJICHHC C o6pa3uaMH MCTAJJLIOB KW CIIJIaBOB, HX
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(U3NYECKUMU CBOWCTBAMM; H3YYCHHE DPE3YJIbTaTOB KOPPO3HH METAJUIOB (BO3MOKHO
MCIIOJIb30BAHNE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUA OKCHAA KaJbIHS H
HaTpUsI ¢ BOJOH (BO3MOJKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEI0BAHNE CBONCTB
PKECTKOM BOJbI; IpOLlecca TOPEHUsl jKeje3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUANIOB); IPU3HAKOB MPOTEKAaHUSI KaYECTBEHHBIX PEaKLMi Ha MOHBI (MarHus,
KanbpLus, aNIOMUHMS, LuHKa, xeneza (1) u sxenesza (III), menu (II); naGmronenue u
ONMCAHMUE IIPOLECCOB OKpAIIMBaHMs IJJAMEHM HOHAMM HATpHs, KaJlud W KajbIUsd
(BO3MOXXHO HCIIOJI30BAHHE BHCOMATEPHANIOB); HCCIEIOBaHNWE aM(OTEPHBIX CBOMCTB
CUAPOKCUAA AIFOMUHUS U THAPOKCUA IIUHKA; PEIIEHUE SKCIEPUMEHTAJIbHBIX 3ajau 10
reMe "BakHelue MeTaulbl U UX COeAMHEHUS"

XHMMUS M OKpYKarolas cpesia

4.1 HoBble MaTepuaiabl W TEXHOJOTWH. BeliecTBa W marepuasibl B MOBCEIHEBHOMN JKU3HH
yesnoBeka. XMMHSL M 3JI0pOBbE. be3onacHoe MCIOJIb30BaHHUE BEIIECTB M XMUMHYECKUX|
eakiui B ObITY. [lepBasi momMoib Npy XMMHUYECKHUX 0XKOTax U OTPABICHUSIX

4.2 (OCHOBBI SKOJIOTHYECKOM IPAMOTHOCTH. XUMHUECKOE 3arpS3HEHUE OKPYXKAIOMIEH CpeIbl
[1/IK. Ponp XuMHU B peHIEHHWH HSKOJOTHUECKHX MpooOseM. [IpupoaHbie HCTOYHUKH
YTJI€BOAOPOJIOB (Yrojib, MPUPOAHBIHN ra3, HedTh), IPOIYKTHl UX MEepepaboTKU, UX POJb B
OBITY U TPOMBIIIJIEHHOCTH

4.3 [XyuMuYecKuii  DKCIIEpUMEHT: HU3ydyeHHe OO0pasloB MaTepuaaoB (CTEKIIO, CIUIABEI

MeTaJlIoB, MOJIMMEPHbIE MaTEPUAIIb)

Jlnst mpoBeieHHs OCHOBHOTO TOCYIApCTBEHHOTO 3K3aMeHa 1o xumuu (mamee - OI'D mo

IIposepsiembie Ha OI'D Mo XMMHUHU TPeOOBAHUA K pPe3yJibTaTaM 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs

Kon [IpoBepsiembie TpebOBaHUs K IPEIMETHBIM pe3yiibTaTaM 0a30BOTO YPOBHS
MIPOBEPSIEMOTO | OCBOEHHUSI OCHOBHOM 00paz0BaTEIbHOM MPOTrpaMMbl OCHOBHOTO OOILIETO
TpeOboBaHUs obOpazoBanus Ha ocHoBe PI'OC
1 [IpencraBienue:
1.1 0 T03HAaBAEMOCTH SBJIEHUH MPUPOJbI, TOHHMaHUE OOBEKTUBHOM

3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak obnactu COBPECMCHHOI'O
CCTCCTBO3HAHUs, KOMIIOHCHTA 061].16171 KYJIbTYpPbl U HpaKTquCKOﬁ
ACATCIIbHOCTH YCJIOBCKA B YCIIOBUAX COBPEMCEHHOT'O 06I_HGCTBa; ITIOHMMAaHUC
MCCTa XUMHUHU CPCAU NPYI'UX CCTCCTBCHHBIX HAYK

1.2 O HAYYHbIX MCTOJAAX IIO3HAHUS, B TOM HYHUCIIC IJKCIICPHUMCHTAJIBHBIX U
TCOPCTUYUCCKUX METOHAAX HUCCICAOBAHUA BCHICCTB U N3YYCHUA XUMHUYCCKUX
peaKHHﬁ; YMCEHHUEC UCITIOJIb30BATh MOJCIN JIS1 0OBsCHEHHS CTPOCHUSA AaTOMOB
1 MOJICKYJI

1.3 0 chepax npodeccnoHaTbHON EATENbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH  TEXHOJOTHMSMH, OCHOBAaHHBIMH Ha  JIOCTH)KEHUSX
XHUMHUYECKON HayKd, YTO MO3BOJHUT OOYYaAIOIIMMCS pacCMaTpHUBAaTh XMUMMIO
Kak cdepy cBoeil Oyaymiel npodeccuoHaIbHON NesITeIbHOCTH U CHeNaTh
0CO3HAHHBII BBHIOOP XMMHUU KakK NpOQHIBHOTO IpeaMeTa MpH Mepexoe Ha
YPOBEHb CpPEHEr0 00IIero 00pa3oBaHMUsI

2 BnageHne cucTeMoil XMMHUYECKHX 3HAHUM U YMCHUC IPUMCHATH CUCTCMY|

XHUMHUHU) HCIIOJB3YEeTCs TepedyeHb (KoaudukaTop) MpoBEpsieMbIX TPEOOBAaHWUU K pe3ysIbTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUS
AJIEMEHTOB COJICPIKAHUS.

u
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XHUMHNYCCKHUX 3HaHHﬁ, KOTOpAas BKJIIOYACT:

2.1

BAKHEHIIINE XMMUYECKHUE MMOHATUSA: XUMUUECKUHN JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE U CIJIOKHOE BELIECTBO, OJHOPOJHAS U HEOJHOPOIHAs
CMECbh, OTHOCHUTEJBHBIE ATOMHAsi W MOJIEKYJIIpHAs MacChl, KOJUYECTBO
BELIECTBA, MOJIb, MOJIIpPHAs Macca, MOJISPHBI 00BbEM, OKCHJ, KHCIOTA,
OCHOBaHUE, COJIb (CpeaHsis), XMMHUYECKas PEaKlMsl, peakluu COEAUHEHUs,
[PeaKkIMy pa3jiokKeHUs, PEAKIUU 3aMEIICHUs, Peakiu OOMEHa, TEIJIOBOM
PPPEKT peakiuu, 3K30- U SHIOTEPMUYECKUE PEAKIUU, PACTBOP, MACCOBAs
0JI1 XUMUYECKOI0 3JIEMEHTA B COEIMHEHUH, MaccoBas J10JI U MPOLIEHTHA]
KOHIIEHTpALKs BEUIECTBA B PACTBOPE, SAPO aTOMA, JIEKTPOHHBIN CIIOU
aToMa, aTOMHas opOuTanb, paguyc aTroMa, BaJEHTHOCTb, CTENEHb
OKHCJICHUS, XUMUYECKas CBSI3b, AJIEKTPOOTPHUIATEIbHOCTh, MOJISIPHAs U
HEenoJisipHasi KOBAJEHTHAas CBs3b, MOHHAs CBA3b, METAJUIMYECKas CBS3b,
KpUCTaJJIMYECKass ~ pemierka  (aToMHas, HWOHHas,  MeTajuindeckas,
MOJIEKYJISIpHAsi), WOH, KAaTHOH, aHUOH, DJEKTPOJUT U HEIEKTPOJIUT,
PIIEKTPOJIUTUYECKAss ~ JUCCOLMAlUs,  peakuM  HOHHOro  oOMeHa,
OKHCJIUTEIHbHO-BOCCTAHOBUTEIHHbIE peaxuu, OKHUCIIUTEIh u
BOCCTAHOBUTEJb, OKHCIEHUE U BOCCTAHOBIIEHHE, JJIEKTPOIN3, XUMUYECKOE
[paBHOBECHE, 0OpaTUMbIe U HeOOpaTHUMbIE PEaKIMU, CKOPOCTh XUMUYECKOH
eakumu, katanuzarop, [1/IK, koppo3us meTajuios, CruiaBsl

2.2

OCHOBOTIOJIATAIOIINE  3aKOHBI ~XMMHHU: 3aKOH COXPaHEHUS  MaccChl,
nepuoanueckuii 3akoH [[.M. MeHnaeneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJpo

2.3

TEOpUU XUMHH: aTOMHO-MOJIEKYJIsIpHast Teopus, Teopus
PIIEKTPOJIUTUYECKON TUCCOLMAIIUU

Briagenne ocHOBaMU XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MPaBUIbHO HCIOJIb30BaTh U3YUYECHHBIE BEIIECTBA W MaTepuaibl (B
TOM 4HCIIe MUHEpallbHble YAOOPEHHS, METaUlbl U CIUIAaBbl, MPOJYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIJI€BOJOPOIOB (YIJIsl, IPUPOTHOTO
ra3a, HeTH) B OBITY, CEIbCKOM XO3HCTBE, HA MMPOU3BOJICTBE U IOHUMAHHE
3HAUEHUS JKUPOB, OEJIKOB, YIJIEBOJOB JJIsi OpraHM3Ma ueloBeKa; YMEHHE
POrHO3UPOBATh BIMSHHUE BEIIECTB U XUMUYECKHX MPOIIECCOB Ha OPraHUu3M
YeJIOBEKA U OKPYKAIOIYIO PUPOJIHYIO CPENy

3.2

YMCHHUC UHTCI'PUPOBATD XUMHWYCCKNUEC 3HAHUA CO 3HAHUAMU APYTUX y‘IC6HBIX
[MPpCIMCTOB

3.3

HAJIMYUE OMbITa PabOThl C PAa3TUYHBIMU HCTOYHMKAMHU HHGPOPMAIUH TI0
XUMHH ~ (HayyHass ¥ HAYYHO-TIOMyJIApHAas  JHTepaTypa, CJIOBapH,
CIPAaBOYHHKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHHUBATh I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
[MPCBPALICHUAX U MMPAKTUYCCKOM MPUMCHCHUN W YMCHUC HCIIOJIB30BATH €€
UL PCILICHU S y‘{e6HO'HO3HaBaTeHLHLIX 3agaq

Brnagenue OCHOBaMM IOHATHUMHOTO anmapara ¥ CHUMBOJMYECKOTO SI3bIKA)
XUMHH U COCTaBIeHHs] (OPMYNT HEOPTaHUYECKUX BEIIECTB, ypaBHEHHI
XUMHUYECKUX peakinii; ocHoBaMu xumuueckoit HoMeHknaTypsl (IUPAC u
TPUBHAIBHOI)

YMeHue OOBSCHATh CBS3b IIOJIOXKEHUS DJJICMEHTa B Hepno;u/mecxoﬁ

CUCTCMC C YMCJIIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUS ATOMOB XUMHUYCCKHUX]
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pJIeMEHTOB (cocTaB M 3apsAj  sjpa, oOllee YHUCIO0 3JIEKTPOHOB),
pacrpeqieieHueM JJICKTPOHOB TI0 JHEPreTHYEeCKUM YPOBHSM aTOMOB
TICPBLIX TPCX MCPHUOOO0B, KaJIUA 1 KAJIbIIW

6 [IpencraBieHue O MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX|
DIIEMEHTOB  (pajiiyc aToMa, 3JCKTPOOTPUIATEIBLHOCTH), TMPOCTHIX H
CJIOXKHBIX BEHIECTB OT TOJIOKEHHUS JIEeMEHTOB B [lepuoanyeckoit cucreme
(B MaJIBIX MEpPUOJaX W TJIABHBIX MOATPYIIAX) H 3JICKTPOHHOTO CTPOCHHUS
aToma
Il VMeHne KiacCuUIMpoBaTh:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOPraHMYeCKHe BEIIECTBA
7.3 XUMUYECKHE PEaKIIUU
8 'YMeHne onpenensTh:
8.1 BAJICHTHOCTD M CTETICHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BHJI XHMHYECKOW CBSI3W W THI KPUCTAUIMYECKOH CTPYKTYpPHI B
COCTMHEHUSX
8.3 XapaKTep cpebl B BOJAHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHU)
8.4 OKHCIIUTENb M BOCCTAHOBHTED
9 'YMeHue xapakTepu3oBaTh (pu3nueckue 1 XMMUYECKHE CBOWCTBA:
9.1 MMPOCTBIX BEMIECTB (KHUCIOPOJ, 030H, BOJOPOJ], TpaduT, aama3, KpeMHUH,
a30T, ¢ocdop, cepa, XJIOp, HATPUW, KaJui, MarHU|, KaJlblUH, aTIOMUHHM,
DKEJIE30)
9.2 CJIIO’KHBIX BEIECTB, B TOM YHCJIE MX BOJHBIX PacTBOpOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUABI U THAPOKCHUABI MeTamioB [ - [IA
rpynn, amromunus, meau (II), munka, sxenesa (I1 u IIT), oxkcuasr yraepona (11
u 1V), kpemaus (IV), azota u dochopa (Il u V), ceper (IV u VI),
CEepHHCTasi, CepHas, a30THUCTas, a30THasA, ¢ochopHas, yroypHasd,
KpEeMHHEBAasi KUCIOTa M UX COJIH)
9.3 POrHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT
UX COCTaBa W CTPOCHMS, NPUMEHEHHUE BEIEeCTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXHOCTb [MPOTEKaHUS XMMHUYECKHUX MpPEBpaIlCHUd B
[Pa3TTUYHBIX YCIOBUSAX
10 YMeHue cOCTaBJIsITh MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHHS peakluid, B TOM|
qrcle:
10.1 peakInii HOHHOTO 0OMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA H3YYEHHBIX KJaccoB (TPyII)
HEOPraHMYECKUX BEIEeCTB
10.4 MOITBEPIKIAIONINX TeHETUYECKYI0 B3aUMOCBSI3b MEX 1y HUMU
11 'YMeHue BBIUUCSITh (TPOBOAUTH PAcUeThl):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
TOJTF0 XMMHYECKOTO 2JIEMEHTa B COSIMHEHUN
11.2 MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3on
11.4 [0 ypaBHEHHSIM XUMUYECKUX PEaKIUi U HAXOIWTh KOJIWYECTBO BEIIECTBA,
00BEM M MacCy PEareHTOB WJIH MPOJAYKTOB PEAKINH
12 Bragenue (3HaHHE OCHOB):
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12.1

OCHOBHBIMH METOJIaMU HAY4YHOTO IMO3HaHUs (HaOMIoIeHue, H3MepeHHe,
PKCIIEPUMEHT, MOJEJIMPOBAHUE) IPU U3YUYEHUHU BELIECTB U XUMUYECKHX
SIBIICHUI; yMEHHE CQOPMYIUPOBATH MPOOJIEMY M TPEMJIOKHTH IYTH ee
CHICHUS

12.2

0e30macHO¥ PabOTHl ¢ XMMHUYECKUMH BEIIECTBAMHU, XHMHUECKON MOCYIOU H
1a00paTOPHBIM 000PYIOBAHUEM

12.3

MpaBWJIaMyd OE30MaCHOTO OOpAIICHHsI ¢ BEIICCTBAMH, HCIIOJIb3YEMBIMU B
MOBCCIHEBHON JKM3HH, TMpaBUIAMH TOBEACHHUS B IENIAX COepeKeHUS
310pOBbSI M OKPYXKAIOUIEH MNPUPOJHOM Cpelbl; IOHMMAaHHUE Bpead|
(ommacHOCTH) BO3CUCTBUS HA KUBBIE OPTraHU3Mbl OINPEACIICHHBIX BEIIECTB,
crioco00B YMEHBIIICHUS U TPEIOTBPAIICHHS MX BPETHOTO BO3/ICHCTBUS

13

Hamane MPAKTUYCCKUX HABBIKOB ILIAHUPOBAHUA HW OCYHICCTBJICHUA
CJICAYIOMUX XUMHWYCCKHUX DKCIICPHUMCHTOB!

13.1

M3y4eHHE W ONHUCaHHe (PU3UYECKHX CBOMCTB BEIIECTB; O3HAKOMJIEHUE C
(U3MYECKUMHU W XUMUYECKHUMU SIBICHMUSIMU; OTBITHI, WILTIOCTPUPYIOLINE
[PU3HAKK NPOTEKAHUSI XUMUYECKUX PeaKuil

13.2

H3ydeHHe CII0CO00B pa3IeICHHs CMeCe

13.3

[IOJIy4E€HUE KUCIOPOJa M M3Yy4EHHE €ro CBOMCTB; MOIY4YECHHE BOIOPOJA H
M3Y4CHHE €T0 CBOMCTB; IOJIYYEHHE YIVIEKHCIOTO ra3a M H3y4eHHE €ro
CBOWCTB; INOJy4E€HNE aMMHAKa U U3YYECHHE €0 CBOMCTB

13.4

[IPUTOTOBJIEHUE  PAacTBOPOB  C  OMNPEIECICHHOM  MaccoBOM  JOJEH|
aCTBOPEHHOI'0 BELIECTBA

13.5

MMPUMEHECHHE WHIUKATOPOB (JaKMyca, MeTWUJIOpaHka W (eHondTanenHa)
TUTs1 OTIpeIeNIeHNs XapaKTepa Cpebl B paCTBOPaxX KUCIOT U MIEI0YeH

13.6

MCCIIeIOBAaHUE M OMMCAaHUE CBOMCTB HEOPTraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIAaCCOB; M3y4YEHHE B3aUMOJICHCTBUS KHUCJIOT C MeTalllaMu, OKCHIaMHy|
METaJJIOB, PAacCTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMHU;
MOJIydeHHUE HEPACTBOPUMBIX OCHOBAHHI; BBITECHEHHE OJIHOTO METaslla
NpyruM U3 pacTBOpa COJU; HccieloBaHWE aM(OTEpHBIX CBOICTB
FUAPOKCUIOB ATIOMUHUS M LIMHKA

13.7

pelieHrue SKCIEPUMEHTANBHBIX 3amady 1Mo TemaM: "OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHUHU'"; "DJEeKTpoiuTHYeCcKas Juccoluanus';
"BaxkHelme HEMETAIUIBI M UX coeanHeHus"; "BakHeHIe MeTaaiabl U UX
coequHeHus"

13.8

XUMHUYECKHE OSKCIIEPUMEHTHI, HJUIIOCTPUPYIOIINE TPHU3HAKU MPOTCKAHHS
peakiuii HOHHOTO 0OMEHA; Ka4eCTBEHHBIC PEAKIMH Ha MPUCYTCTBYIONINE B
BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OPOMUI-, HOOUA-, CylIbdaT-, Pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-HOHBI, KAaTHOHbI aMMOHHSI,
MarHus, KaJbIMs, aJTOMUHHUA, kene3a (2+) um xeneza (3+), memu (2+),
ITMHKA

14

'YMmeHnue:

14.1

I[IPCACTABJIATD PE3YJIbTAThI SKCIICpUMCHTA B q)OpMC BBIBOJIOB,
ZI0OKAa3aTCJIbCTB, TP a(I)I/IKOB u Ta6J'II/ILI U BBIBIIEITb  SMIIMPHUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIO)IaeMLIMI/I XUMHWYCCKUMH
ABJICHUAMU W IHpOoHCCCaMH, MNPOUCXOIAINIUMU B MAKpPO- WU MHUKPOMHUPE,

0OBACHITH IIPUYNHBL MHOF006pa3I/I}I BCIICCTB
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Hepe'leHL IJIEMEHTOB COACPKaAaHUS, IPOBEPACMBIX HA OCHOBHOM
rocyiapCTBCHHOM 3K3aMEHE 110 XUMHUH

Kon

[IpoBepsieMblil 3JIEMEHT COIEPKAHUS

HepBOHa‘-IaJIBHBIe XUMHNUYCCKHUC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI M MOJICKYIJIBI. Xumunueckue 3aeMEHTBH.. CHMBOJIBI XHUMUYECKHX BJIICMEHTOB.
HpOCTI)Ie 1 CJIOKHBIC BCUICCTBA.

1.3

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX dieMeHTOB. CTerneHb
OKHCIICHUS

14

3aKOH ITOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aTOMHAsA macca. OTHOCUTENbHAS
MOJICKYJIsIpHAst Macca. MaccoBasi JI0JIsl XAMUYECKOT0 JIEMEHTA B COCTMHEHUH

1.5

KonuuecTBo Bemectsa. Monb. MomsipHast Macca. MostsipHbIii 00beM ra3oB. B3aumocBsizh,
KOJIMYCCTBA, MACChI M YHCJIa CTPYKTYPHBIX CAWHUIL BEIICCTBA

1.6 |Ousnueckre W XUMHUYECKHE sIBJIECHUS. XUMUYECKAs PEAKIUs W €€ NPHU3HAKU. 3aKOH
COXpaHEHUsI MACCHI BEMECTB. XUMHUECKHE YPABHEHUS
2 [[Mepuoguueckuit 3akoH u IleproanyecKas CHUCTEMAa XHUMHUYECKHX djiemeHToB J[.M.

MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnognueckuit 3akoH. llepuonnueckas cucrtema Xxumudeckux saemeHtoB J[.M.
MenneneeBa. [lepronpl u rpynnsl. @PU3M4ECKU CMBICT TOPSAIKOBOIO HOMEpAa, HOMEPOB|
[epuoaa W rPynIibl SJIEMEHTA

2.2

Ctpoenune artomoB. CoctaB aTtoMmHbIX saep. W3otombel. Onektponbl. CTpoeHHE
PIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XMMHYECKUX 3JeMEHTOB lleproandeckoi
cuctemnl J[.1. MenaeneeBa

2.3

3aKOHOMEPHOCTH B W3MEHEHHMH CBOMCTB XHMMHMUYECKHUX JJIEMEHTOB TNEPBBIX TpeX
[epuoJOB,  Kajus, Kaiupuus  (paauyca  aTOMOB,  3JIEKTPOOTPULIATEIHHOCTH,
METaJNTNYECKMX U HEMETAINIMYECKUX CBOMCTB) MU HUX COEJUHEHHH B COOTBETCTBUU (
[0JI0KeHHEM AJ1eMeHTOB B [leprnoanyeckoil cucteme U CTPOSHHEM X aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

XuMmuyeckass  cBa3b.  KoBaneHTHass ~ (HOJsipHas M HENOJISIpHAs)  CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JeMeHTOB. MoHHas cBsi3b. Meramnndeckas
CBSI3b

3.2

TuIe KPpUCTAJUIMICCKUX PCHICTOK (aTOMHaH, HOHHas, MeTaJ'IJ'II/ILIeCKaﬂ), 3aBUCHUMOCTH
CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ PEIICTKH U BUJIA XUMHUYECKOH CBI3HU

Baxxneiue MNpEeACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemerannsl 1 ux coequHCHUS.
MeTanibl 1 UX COSIMHEHMS

4.1

Knaccupukanuss ¥ HOMEHKIATypa  HCOPraHMYECKMX  COCAMHEHUWI:  OKCHJIOB
(conmeoOpasyrolue: OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U HECOoJIeoOpas3yIoIIue;
OCHOBaHMH (IIEJIOYM U HEPACTBOPUMBIC OCHOBAHHMS); KUCIOT (KUCIOPOJICOACPIKALIUE H
0ECKUCIIOPOIHBIE, 0JTHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJIeH (CPEITHUX M KHCIIBIX)

4.2

Du3nYeCKnEe U XMMHYECKHUE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJIOB: BOJIOPOJA, XJI0pa,
KHCII0pOJa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

Dduznyeckue M XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJUIOB: JIMTHUA, HATPUA,
KaJIusd, Marovsa U KaJbLUs, aJJIOMUHHA, JKCJIC3a. 9HeKTpOXI/IMH‘{eCKI/Iﬁ paa HaprDKeHI/II\/’I
MCTAJlJIOB

4.4

du3nueckue M XMUMHUYECKHME CBOMCTBA BOJOPOJHBIX COEIMHEHUW HEMETAJUIOB:
XJIOPOBOJIOPO/JIA, CEPOBOJIOPOAA, AMMHAKA

4.5

du3nyeckue U XMMHUYECKUE CBOMCTBA okcuJoB HemeTtaymoB: cepsl (IV, VI), azora (II,
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[V, V), docdopa (III, V), yrnepoma (I, 1V), kpemuus (IV). IlomxyueHue oxcuaoB
HEMETAIIOB

4.6

Xumuueckue cBoiicTBa okcuioB: MetauioB IA - [ITA rpynm, nuunka, menu (1) u xxenesa)
(1L, III). ITosryueHre OKCHIOB METAJLIOB

4.7

XVMMHUYECKUE CBOWCTBA OCHOBaHHMA W aM(OTEpHBIX THIPOKCHIOB (HA MpuMepe
TUIPOKCHIOB AJTIOMUHUA, JKelie3a, IuHKa). llomyuenune ocHoOBaHUN U amM(OTEPHBIX
CUJIPOKCHJIOB

4.8

OOmue XUMHYECKHE CBOMCTBA  KHUCIOT:  XJIOPOBOAOPOJHOH,  CEPOBOJAOPOIHOM,
CEpHUCTOM, CEpHOW, a30THOH, (OCPOpPHON, KpeMHHEBOH, yrompHOW. OcoObie
XMMUYECKNE CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT. Ilosryduenwme
KHCIIOT

4.9

O6mme XuMHUUIeCKre CBOMCTBA cpeHux coseil. [lonydenue coseit

4.10

[Tonyuenue, cobupanue, pacro3HaBaHUE BOAOPOJA, KUCIOPOJa, aMMHUaKa, yriIeKHCIOro
rasa B JJabOpaTOpuM

4.11

[lonyueHue aMMHaka, CEpHON U a30THOM KHUCIIOT B MPOMBILIUIEHHOCTH. OO1IMe criocoObl
MOJTyICHUS] METAJUIOB

4.12

['eneTmyeckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/’I

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XMMUYECKUX PEaKIil M0 pa3IuyHbIM MPU3HAKaM: 110 YHUCIY U COCTaBYy
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTETeHen
OKHCIICHUS XMMUYECKUX 3JIEMEHTOB

5.2

TennoBoit 3((PeKT XUMHUUECKOW peakluh, TEPMOXHMHYECKHE YpaBHEHHUSA. OJK30- W]
PHAOTEPMHUYECKUE peakIiu. TepMOXUMHUECKUE YpaBHEHUS

5.3

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. OKUCIAUTENTd ¢ BOCCTAHOBUTEIH.
[Iporiecchl OKHCIEHHSI W BOCCTAHOBJICHUS. OJIGKTPOHHBINM OalaHC OKHCIUTEIIBHO
BOCCTAaHOBUTEJIHLHON PEAKIINH

5.4

Teopusi BIEKTPOIUTUYECKON aAucconuanvi. KaTHOHBI, aHUOHBI. OJIEKTPOJUTHI U
Hed1eKTPOoJIUTHl. CHITbHBIC B clTa0bIe AIeKTPOJIMTHL. CTeneHb JUCCOIMAIT

5.5

PeaKHI/II/I HOHHOTO oOMeHa. YCaoBUs IIPOTCKaHUA peaKuHﬁ HMOHHOTO O6MeHa, ITIOJIHBIC H|
COKPAIICHHBIC HOHHBIC YPaBHCHU peaKHI/Iﬁ

X1MUS U OKpYy>Karolas cpeaa

6.1

BeiecTBa 1 MaTepuaibl B IOBCEIHEBHOM *HU3HU 4YelloBeka. be3onacHoe MCnoap30BaHuUE]
BEIIECTB M XUMHYECKHX peakiuil B sabopatopuu u ObiTy. llepBas momomp mnpu
XMMHUYECKHUX 0XKOTax U OTPABICHUSIX

6.2

XUMHUYECKOe 3arps3HEHHE OKpYXalomied cpenpl (KUCIOTHBIE MOXIH, 3arps3HEeHHe
[MOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI ero npeaoTBpaiieHus [lpenensHas gomycrumas
konuentpauus BemectB (IIJK). Ponp xumMuu B pemieHMHM S5KOJOTHYECKHX MpOOJeM.
Y cunienne napHuKoBoro ¢ dekra, pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenne cepsl, a3ota, ¢ochopa, yriaepoaa, KpeMHHUS U UX COCAUHEHUH B OBITY,
MEIUIMHE, IPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. lIpuMeHeHue MeramioB n
CIUIaBOB (CTallb, YYr'yH, IIOPAJIOMUHMIA, OpOH3a) B OBITY M TNPOMBIIUIEHHOCTH HX|
coequHeHuil. [loHATHE O KOPpPO3MM METaUIOB, OCHOBHBIE CIOCOOBI 3AIUTBI MX OT
KOPpO3HH

6.4

[IpupoiHBIE HCTOYHHUKH YIJIEBOAOPOAOB (YroJib, MPUPOIHBIN ra3, HE(PTH), TPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5

HCpBOHaan'ILHLIC MOHATHS 00 OpPraHN4YCCKUX BCHICCTBAX KaK O COCAWHCHUAX YIJICPO4,

(MeTaH, 9TaH, 3TUJICH, AUCTWJICH, 3TAHOJI, I'IMICPHUH, YKCYCHas KI/ICJ'IOTa). Ilonsatue o
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OMOJIOTMYECKH BaYKHBIX BEIECTBAX: XKUPAX, OelIKaxX, YrieBOJaX - U UX POJU B JKU3HHU
UeI0BEKA
7 |Pacyersr;

7.1|no popmynaM XUMHYECKHX COEMHEHHIA
7.2 |Maccel (MaccoBoii) JI0JIM paCTBOPEHHOIO BENIECTBA B PACTBOPE
7.3 |0 XUMMYECKUM YPaBHEHHSIM

4. TEMATNYECKOE INTAHUPOBAHUE

Temaruueckoe miaHupoBaHue no yuyeOHomy npeamery «XHMMUSA» cocraBieHo ¢ yyeTom
paboyeil mporpaMMbl BOCIMTAHUS C yKa3aHHWEM KOJIMYECTBA 4acOB, OTBOAMMBIX HAa OCBOEHHE
KaKJIOM TEMBI.

BocnuTarenpHplil MOTEHLIMAT JTAHHOTO Y4e€OHOro IMpeiMeTa Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl 00ecleUMBaeT pealn3alMio CJIEAYIOIIUX IIeJIEBbIX HPUOPUTETOB BOCIUTAHUS
oOyuarouuxcs U Mpex/Jie BCEro, IIEeHHOCTHBIX OTHOIIEHUN:

IleeBble OPHEHTHPBI

1. I'paknaHckoe BOCIMTAHME

3HAIOUMA W NPUHUMAKOLNMHA CBOIO POCCHMCKYH) TPaXKIAHCKYIO IPUHAJJIEKHOCTD
(MIEHTUYHOCTh) B MOJHUKYJIBTYPHOM, MHOTOHAIIMOHAJIHHOM W MHOTOKOH(ECCHOHAIBHOM
pOCCHUICKOM 00I11eCTBE, B MEPOBOM COOOIIECTBE;

MMOHUMAIOIIMKA COPUYACTHOCTH K NMPOLUIOMY, HacTosIeMy U OyaymeMmy Hapoaa Poccuu,
THICSIYEJIETHE HCTOPUU  POCCHUMCKONM TOCYJApCTBEHHOCTH Ha OCHOBE HCTOPHYECKOIO
MIPOCBELIEHUS, POCCUICKOTO HAIIMOHAJIBHOTO UCTOPUYECKOTO CO3HAHMS;

MPOSIBISIOIINN yBaXKEHUE K FOCYJapCTBEHHBIM CUMBOJIaM Poccun, npa3aHuKam;

MPOSIBISIONINA TOTOBHOCTh K BBIMIOJTHEHHIO O00s3aHHOCTEW rpaxkaannHa Poccuw,
peaiv3allMi CBOMX TPa)KJIaHCKUX IpaB U CBOOOJ MpU YBKEHUU MpaB U CBOOOJ, 3aKOHHBIX
WHTEPECOB APYTUX JIIOACH;

BBIPKAIOLIUI HEMPUATHE JTI000H TUCKPUMHUHAIIMK TPaXkJaH, MPOSIBICHUN 3KCTPEMU3MA,
Teppopu3Ma, KOPPYIIHH B 00IIECTBE;

MPUHUMAIOIIUN yJacThe B JKU3HM Kilacca, o01ieo0pa3oBaTeabHOM OpraHu3aluu, B TOM
YHUCJIE CAMOYIPABJICHUHU, OPUEHTUPOBAHHBIN HA YYACTHE B COLIMAJIBHO 3HAYMMOM JESITEIIbHOCTH.

2. [laTpoTHYecKOe BOCIMTAHNE

CO3HAIOIIMA CBOK HAI[MOHAJIBHYIO, ATHHUYECKYIO IPUHAJICKHOCTD, JIOOSIIHA CBOM
HapoJ, €ro TpaJullu, KyIbTypy;

MPOSIBISIOIINNA YBaKEHUE K UICTOPUUECKOMY U KYJIbTYPHOMY HACIEAUIO CBOETO U JIPYTUX
HapoJ0B Poccuu, cuMBoJIaM, Mpa3gHUKaM, NaMATHUKAM, TPAIULIUAM HApOJI0B, MPOKUBAIOIINX B
POJIHOM CTpaHe;

MPOSIBISAIOIINN MHTEPEC K MO3HAHUIO POJAHOIO S3bIKA, UCTOPUU U KYJIBTYpPbl CBOETO Kpasl,
CBOEro HapoJa, Apyrux HaponoB Poccuu;

3HAKOIIUN U YBaXKAIOLIMN TOCTHKEHUS Hauer Poauasl — Poccun B Hayke, HCKYCCTBE,
CHIOpTE, TEXHOJIOTUSAX, OOEBbIE MOABUTA U TPYAOBBIE IOCTH)KCHHS, TE€POEB W 3alUTHUKOB
OTteyecTBa B MPOIIJIOM U COBPEMEHHOCTH;

NIPUHUMAOIIUN YJ4aCTHE B MEPONIPUATUAX NATPUOTHUECKONW HAIIPABIECHHOCTH.

3. JlyXOBHO-HpPaBCTBEHHOE BOCIIUTAHHE

3HAIOIIMA M YBAKAKOIIMN  JyXOBHO-HPAaBCTBEHHYIO KYJIBTYpY CBOEro Hapoja,
OpHUEHTHUPOBAaHHBIM Ha JyXOBHbIE IIEHHOCTM M HPAaBCTBEHHbIE HOPMBI HaponoB Poccum,
poccuiickoro oOImecTBa B CUTyallUsX HPABCTBEHHOTO BbIOOpa (¢ y4ETOM HALMOHAIBHOM,
PETUTHO3HON MPUHAIEKHOCTH);
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BBIPAKAIOLMI TOTOBHOCTh OLEHUBAaTh CBOE IIOBEJCHUE U MOCTYIKH, I[OBEIEHUE U
IIOCTYIIKM JIPYIMX JIOJEH € MO3ULMUM TPaJULMOHHBIX POCCHUMCKHX JIyXOBHO- HPAaBCTBEHHBIX
LIEHHOCTEH U HOPM C Y4ETOM OCO3HAHUS MTOCIIEICTBUN ITOCTYIIKOB;

BBIPAKAIOLMI HENPUATUE AHTUTYMAHHBIX M ACOLMAIBHBIX IOCTYIIKOB, IOBEACHUS,
IIPOTUBOPEYAIIHNX TPAJULIMOHHBIM B POCCHM TyXOBHO-HPAaBCTBEHHBIM HOPMaM U IIEHHOCTSIM;

CO3HAIOUIMM COOTHOLIEHHE CBOOOJBI M OTBETCTBEHHOCTH JIMYHOCTU B YCIOBHUSAX
MHJUBUAYAJIBHOTO U OOIIECTBEHHOTO NPOCTPAHCTBA, 3HAYEHHUE U LIEHHOCTh MEKHALIMOHAJIBHOTO,
MEXPETUTHO3HOTO coryacus Jitoeil, Hapoa1oB B Poccuu, ymeroniuii o0maTbest ¢ JIF0AbMU pa3HbIX
HapOJI0B, BEPOUCIIOBEAAHU;

NPOSIBIAIOIIAN YBA)KEHHE K CTapIiMM, K POCCHMCKMM TPAJAWLHMOHHBIM CEMENHBIM
LIEHHOCTAM, WHCTUTYTYy Opaka KakK COI03y MYKYMHBl M JKEHIIMHBI JUIsI CO3JaHUSl CEMbH,
POKJIEHUS U BOCIIUTAHUS IeTeH;

MPOSIBJIIONINN MHTEPEC K YTEHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY M JIMTEpaType
KaK YacTH JIyXOBHOM KyJIbTYpbl CBOET0 Hapo/1a, POCCUMCKOro 00IIECTBa.

4. JcTeTuYecKoe BOCMUTAHUE

BBIPKAIOIIUI TTOHUMAaHUE [IEHHOCTH OTEYECTBEHHOTO M MHPOBOTO MCKYCCTBA, HAPOTHBIX
TpaJUIUN U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE;

TIPOSIBJITFOIIANA  AMOITMOHATLHO-UYYBCTBEHHYIO BOCIIPUUMYHBOCTH K Pa3HBIM BHJIaM
WCKYCCTBa, TPQJMIUSIM W TBOPYECTBY CBOETO W JIPYIMX HApOJOB, MOHMMAaHWE WX BIUSHUS Ha
TOBEJICHHE JTIOACH;

CO3HAIONIMKA POJIb  XYIO0KECTBCHHONW KyJIbTYphl KakKk CpeJICTBA KOMMYHHUKAIUU U
CaMOBBIPDOKEHUS B COBPEMEHHOM OOIIECTBE, 3HAUYECHHWE HPABCTBEHHBIX HOPM, I[EHHOCTEH,
TpaguIUi B HCKYCCTBE;

OPHEHTHPOBAHHBIN Ha CAMOBBIPAKEHHE B Pa3HBIX BUJAX MCKYCCTBA, B XYy/I0KECTBECHHOM
TBOpPYECTRBE.

dusndeckoe BoOCTHUTaHUE, (HOPMHPOBAHHUE KYIBTYPhl 3I0POBbS M HSMOIMOHAIBLHOTO
0JIaroTmoJTydus:

MTOHUMAIOIINHA IIEHHOCTh KU3HH, 3J0POBbSI M OE30MTaCHOCTH, 3HAUYCHUE JIMYHBIX YCUIIUH B
COXpaHEHWHU 3/I0POBBS, 3HAIIMK W COONIOAAIONIMN TIpaBUia O€30MacHOCTH, O€30MacHOTO
MOBEJICHHUS, B TOM YHCJIe B MH(POPMAIIMOHHOM Cpee;

BBIpAXKAIONIMH YCTAHOBKY Ha 3J0pPOBBIA 00pa3 >kKU3HU (3I0POBOE MUTAHUE, COOJIIOICHHE
TUTUCHUYECKUX TIpaBWJI, COaJaHCUPOBAHHBIM PEXHM 3aHATHA W OTIbIXa, PETYIIPHYIO
(hMBUYECKYIO0 aKTUBHOCT);

MPOSIBIISIONINA HENPUITHE BPEAHBIX MPUBBIYCK (KYypeHUs, YHMOTPEOJEHUS aJIKOTOJIs,
HapKOTHUKOB, UTPOBOM M MHBIX (DOPM 3aBHCHMOCTEH), TOHUMAaHUE UX TOCIEACTBUMN, Bpeaa s
(PM3UYECKOTO U TICUXHYECKOTO 3/I0POBBS;

YMEIIIUNA O0CO3HaBaTh (U3NYECKOE M SMOILMOHAIBHOE COCTOSIHUE (CBOE M JPYrux
JOJIeH ), CTPEMSIILIUICS YIPABIATH COOCTBEHHBIM SMOIIMOHATIBLHBIM COCTOSIHUEM;

CIIOCOOHBIN  aTanTUPOBAThCA K MEHSIOIMIMMCS COIUAIbHBIM, HH(GOPMAIIMOHHBIM H
MIPUPOJIHBIM YCIOBHSIM, CTPECCOBBIM CUTYAIUSIM.

5. ®du3nyeckoe BOCIUTAHHE

(dbopMupoBaHHE KyJIbTYpPbI 3A0POBbS M SMOLIMOHATIBHOTO OJaronoayqus:

Oepe’KHO OTHOCALIMICA K (U3NUECKOMY 3/10pOBbIO, COOJIONAIONIMKA OCHOBHBIE IpaBHIIA
3I0poBOro M Oe3omacHOro Juig cebs M Jpyrux Joged oOpa3a >KM3HM, B TOM 4HCIE B
MHGOPMALMOHHOM cpee;

BJIQ/ICIOIIMNA OCHOBHBIMM HaBBIKAMU JIMYHOM M OOIIECTBEHHOW TMI'MEHBI, 0€30MacHOro
MOBEJICHU B OBITY, IPUPOJIE, OOLIECTBE;

OpUEHTUPOBAHHBIN Ha (hU3MUYECKOE PA3BUTHE C YYETOM BO3MOXKHOCTEH 3/I0POBbS, 3aHATHS
(GU3KYIBTYpPOH U CIIOPTOM;

CO3HAIONMI M NPUHUMAIOIIUN CBOIO MOJIOBYIO INPHHAJUICKHOCTh, COOTBETCTBYIOIINE €l
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NCUXO(HU3MUECKUE U MTOBEJCHYECKHE OCOOCHHOCTH C YYETOM BO3pPACTA.

6. TpynoBoe BocnuTaHHe

YBaXKAIOWUN TPYA, PE3yJAbTaThl CBOETO TPY/1a, TPYAA APYTUX JIIOJAEH; IPOSBIIAIOLINI
MHTEpEC K MPAKTHYECKOMY U3YUEHHIO MPoQeccuii U Tpyna pa3aIudHOro poja, B TOM YUCIIe Ha
OCHOBE MTPUMEHEHHSI TPEIMETHBIX 3HAHHIA;

CO3HAIOUIMM Ba)XKHOCTh TPYNO0JItO0Us, 00y4eHUs TPYyLy, HAKOIUIEHUS HABBIKOB TPYIOBOM
JEATEIbHOCTH Ha TPOTSHKECHUU JKU3HM JUISl YCHEIIHOW Mpo(eCCHOHATBHON caMopealn3anuu B
POCCHUICKOM OO0I11ECTBE;

YYaCTBYIOIIMM B PpEUICHMM MPaKTUYECKUX TPYIOBBIX Jel, 3agad (B  CeMbe,
00m1e00pa3oBaTeIbHOM OpraHu3allii, CBOCH MECTHOCTH) TEXHOJIOTUYECKOW W  COIHAIBHOMN
HaNpPaBJICHHOCTH, CHOCOOHBIM WHUIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO BBITIOIHATH
TaKOIo poJia IesTENbHOCTb;

BBIPAKAIOLIUII TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M TMOCTPOEHHUIO MHAMBUAYAIbHOMN
TpaekTopuu oOpa3oBaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOLIECTBEHHBIX UHTEPECOB,
OTpeOHOCTEN.

7. IKOJOrnYecKoe BOCIHUTAHNE

MOHUMAIOIINKA 3HaYeHHE U TJI00AJbHBIA XapakTep SKOJIOTMUYECKUX MpoOeM, MyTed ux
pelIeHUs, 3HaYeHNE SKOJIOTMUECKOM KyabTyphl YelloBeKa, OOLIeCTBa;

CO3HAIOUIMI CBOIO OTBETCTBEHHOCTh KAaK Tpa)<IaHWHA U TMOTPEOUTENs B YCIOBHUAX
B3aMMOCBSI3U IPUPOJHOM, TEXHOJIOTHYECKON U COLMAIIBHOM Cpe;

BBIpAXKAIOIMI aKTUBHOE HETIPUATHE NEHUCTBUN, TPUHOCSIINUX BPEA PUPOJIE;
OPHMEHTHUPOBAHHBIN Ha IPUMEHEHUE 3HAHUN €CTECTBEHHBIX M COLMAIbHBIX HAyK JJIs PEIICHUS
3a/1a4 B 00JIaCTH OXpaHbl MPUPOIb, INIAHUPOBAHUS CBOMX MOCTYIKOB U OLEHKU UX BO3MOMXHBIX
MOCJIEICTBUH ISl OKPYXKAIOIIEH CPEIbl;

YYACTBYIOIIMI B TMPAKTUYECKOW JESITEIBHOCTH SKOJOTHYECKOW, MPHUPOIOO0XPAHHOM
HAIIPABJICHHOCTH.

8. LleHHOCTH HAYYHOI'0 NO3HAHMS

BBIPaXKAIONIUI MO3HABATEIBHBIC UHTEPECH B Pa3HBIX NMPEAMETHBIX 00JacTAX ¢ y4ETOM
WH/IMBHYAIbHBIX HHTEPECOB, CIIOCOOHOCTEH, TOCTIKEHUH;

OPUEHTUPOBAHHBI B JCATEIHHOCTH HA HAydYHBbIC 3HAHUS O TPHPOJIE U OOIIECTBE,
B3aMMOCBSI35X YEJIOBEKA C IIPUPOJIHON U COITUAILHON CPEIOi;

pa3BUBAIONIMI HAaBBIKA WCIIOJIB30BAHUS PA3IMYHBIX CPEJICTB TIO3HAHUS, HAKOTUICHHS
3HaHUH O MHpe (SI3BIKOBAs, YHTATEILCKAsh KYyJIbTypa, ACATEIILHOCTh B HWH(POPMAIMOHHOM,
nudpoBoit cpene);

JEMOHCTPUPYIOIINI HAaBBIKH HAOJIOJICHUN, HAKOTUICHHS ()aKTOB, OCMBICIICHUS OIBITA B
€CTECTBEHHOHAYYHOU M T'YMaHUTAPHOM 00J1aCTAX MMO3HAHMS, UCCIICIOBATEIBCKOMN JICATCILHOCTH.
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5. KAMIEHJAHO-TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
= S Tema ypoka OcHOBHBIE BHIBI AeSITEJIBHOCTH Hdara JomamHee 3axanue
& £ 5
e = e ¥ H3yYeHUst
&= S »
- B > s
Sl Sl
- Z o
[peamer xumun. Porib XUMUH B JKH3HU yelioBeKa. Tema u | Pasmugate  mpeaMeTsr  W3ydeHus §1. 3apanns c. 12 Ne 1-4 (yctHo);
1 1 BEIIECTBA €CTECTBEHHBIX  Hayk.  OMHCHIBATH 1 Hemens Ne8,9,10 ( ycTHO, IO *KeaHHIo).
(u3MYecKre CBOMCTBA BEIIECTB. 3natb npasuna Th.
2 2 ITonsaTue o MeTogax Mo3HaHUS B XUMHU O3HAaKOMHUTBCS C METOJAMH TO3HAHHS 1 Henens §2. 3amanus c. 13 Ne 1-4 (yctHO);
B XMMMH. Ne 5,6,7( 110 KenaHuio).
IIpakTHyeckast padora Ne 1 «IIpaBuia padoTsl B Ilonb3oBaThes 71a60paTOPHBIM §3. 3amanus c. 19 Nel-4 (yctHo);
71260PaTOPHH 1 NPHEMBI 06PALIEHHSI ¢ 1aGOPATOPHBIM o0opynOBaHUEM, HarpeBaTelIbHBIMU Ne 5,6( ycTHO, 10 JKeJIaHHUIO).
3 3 6 BAHIEM npubopamu, okaseiBate 1[I mpm 2 Henens
obopynosanue OKOrax M TpaBMax, CBS3aHHBIX C
peakTuBamMu " 11a00paTOpHBIM
000pyIOBaHUEM.
UYucrteie BemecTBa u cMecH. CriocoObl pazaenenus cmeceid | [Iposonuts XUMHYECKUH §4.3ananus c. 28 Nel-5 (yctHo).
9KCIEPUMEHT, YYUTbCSI  pas3leiiTh
4 4 CMECH  METOJlaMH  OTCTauBaHHI, 2 "Hemenst
GWIbTPOBAHMA M  BbINAPHBAHMSA, a
TaKKe C TIOMOIbIO MATHUTA.
IMpakTnueckas padora Ne 2 «Pazaesienune cmeceii (Ha IIpoBoAUTE HECIOKHBIE XHMHYECKHE §4.3ananus c. 28 Nel-5 (yctHo).
npuMepe 0YHCTKH NOBAPEHHOl COJTH)» OMNTH M HaOmojemni  s3a
5 5 U3MEHEHUSIMH  CBOICTB  BELIECTB, 3 Hegens
cobiroaaTh npaBuIIa TEXHUKH
0e30MacHOCTH  NIpU  IPOBEICHHUU
OIIBITOB.
ATOMBI U MOJIEKYIIBI Paborarh ¢ TekcTOM, HaXOIUTh B HEM §5. 3amanus c¢.34.Nel-6 (ycTHO);
OTBETHl HAa 33/IaHHBIE  BOIPOCHI, No§ (110 xenaHuio).
6 6 CXEMaTUYHO M300paxkaTh CTPOCHHUE 3 Henmens
aToMa Ha  OCHOBE  CJIOBECHOTO
OIMCaHHSI.
XUMHUYECKUE PIIEMEHTHI. 3HAKH (CHMBOJIBI) XUMAIECKUX YMerh pa3nuyarhk MOHATHS «BEILIECTBA §6.3amanus c.38 Nel-3, 6(ycTHO);
57IEMEHTOB MOJIEKYJISIPHOTO CTPOCHHSD u Ne 4 (muceMeHHO B paboueit
7 7 «BEIECTBA HEMOJIEKYIIPHOr0 4 nenens Terpazn); Ne9 (1o xKenanuio).
CTPOCHUSY, o (busnueckum
CBOWCTBaM BELIECTBA ONPEIENSATH THII
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€r0 KpUCTAIMYECKOH PEeIIETKH.

IIpocTeie 1 coXHbIE BELECTBA HaGiromath W ONMCHIBATH CBOMCTBA 4 nenens §6.3ananus .38 Nel-3, 6(ycTHO);
M3y4aeMbIX  BELIECTB B Xole Ne 4 (muceMeHHO B pabodeit
JIEMOHCTPAITUOHHOT O " Terpaan); Ne9 (1o kenaHuro).
8 8 71a60paToOpHOro DKCTIEPUMEHTOB.
Hcnonbs30BaTh nabopaTopHoe
obopynoBanue u XUMHYECKYFO
TOCYY.
ATOMHO-MOJIEKYJIIPHOE YUEeHUE HaxoanTe 3HayeHHe OTHOCHTEIBHON 5 nenmenst §5. 3apannsa c¢.34.Nel-6 (ycTHO);
ATOMHOM MacChl XUMHYECKOTO Ne8 (110 xenmaHuro).
9 9 JJIEMEHTA M0 €ro IOJNOKEHHIO B
TIEPUOIITIECKON Tabnme
J.N.Menpeneena.
3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKasI IIponsBoauTe pacy€Tel Ha OCHOBE 5 nenens §7.3ananms c.41-42 Nel-3(ycTHO);
dopMyIa. BaleHTHOCTb aTOMOB XMMHHUECKHX YIEMEHTOB 3aKOHA TIOCTOSIHCTBA cocTaBa Ne 4-10 (muceMeHHO B paboueit
10 10 BELIECTBA. TeTpamy).§8.3ananus c¢.45-46 Ne 1-
7 (MMCBMEHHO B paboueid TeTpaan);
No8 (10 KemaHuro).
OtHocurenbHasg aToMHas Macca. OTHOCHUTENIbHASA HayuuTbcst 3amuceiBaTh XHMHYECKHE 6 Henens §6.3amanus c.38 Nel-3, 6(ycTHO);
MOJIEKyJISpHas Macca (hopmynel, BBIYHUCIIATh Ne 4 (mucemenHoO B paboueit
11 11 OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO terpaan); Ne9 (1o xenaHuio).
Maccy BellecTBa. §7.3amanus c.41-42 Nel-3(yctHo);
Ne 4-10 (muceMeHHO B paboueit
TETPaan).
MaccoBast JOJIsI XHMHYECKOTO 3IEMEHTa B COSANHEHUH PaccuuTbiBaTh  MaccoBylo  JI0IIO 6 Hemens §7.3apanns c.41-42 Nel-3(ycrHo);
JJIEMEHTa B COCAMHEHHHM [0 €ro Ne 4-10 (nuceMeHHO B paboueii
12 12 ¢dopmyre. VYcranaBnuBathb TETpaau).
XHUMHUUYECKYI0  (QOpMYydy  CIOXKHOIO
BEILIECTBA 110 W3BECTHBIM MAacCOBBIM
JIOJISIM XMMHYECKUX JIEMECHTOB.
KommnuectBo BewectBa. Moib. MosnsipHast macca OnpenessaTh BaJIEHTHOCTh 3JIEMEHTOB 7 wenens §18.3amanms c.83 Nel-4(ycTHO);
13 13 B OMHAPHBIX COEIMHEHMSIX. Ne 5-7(nucbemenHo B paboueit
TETPaan).
Du3NYECKNE M XUMUYECKHE SIBIICHUS. XUMUIECKAst CocraBnath XuMHYeCKHe (HOPMyIBI 7 Henens §9.3ananus c.49 Nel-7, (ycTHO);
14 14 peaxis OWHAPHBIX COEAMHEHHMH IO H3BECTHOM Ne8,9 (mmo xenmanmio).
BAJICHTHOCTH DJICMEHTOB.
15 15 Ipu3HAKH 1 YCITOBHUS IPOTEKAHMS XUMHUECKUX PEAKIHI CocTaBnaTh KOHCTIEKT ypoKa. 8 Henens §9.3ananns c.49 Nel-7, (yerHo);
Ne8,9 (1o xenaHuio).
16 16 3aKoH COXpaHEHHUs MacChl BENECTB. XUMUUECKUE WnmrocTpupoBaTh 3aKOH COXPaHEHHS 8 menens §10.3amanms c.52-53 Nel-3,

MacCcChl BCIICCTB KOHKPETHBIMU

(yctHO); Ne4-8 (mrceMeHHO B
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ypaBHEHUS

IpUMepaMH, OOBSCHATH €r0 C TOYKH
3peHust aTOMHO-MOJIEKYIISIPHOTO
y4eHUs], paboTarb C y4eOHUKOM IUIS
MOMCKAa OTBETOB HA IIOCTABJICHHBIE
BOIPOCHL.

paboueii TeTpamn).

17

17

Brrunucnenus KOJINM4YECTBA, MaCChl BEIICCTBA I10
YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ

CocTaBJIATh  CXEMbI ~ XHMHUYECKHX
peaknuii M TpeoOpa3oBBIBATH WX B
YpaBHEHUS] XHMHYECKIX PEaKIHil.

9 nenens

§18.3amanms c.83 Nel-4(yctHo);
Ne 5-7(nmceMenHO B paboueit
TETPAJIN).

18

18

Knaccudukanms XuMu4deckux peakiui (CoennHeHus,
Ppas3JioKeHusl, 3aMeleHus], 0OMeHa)

3anuceIBaTh YpaBHEHUS XP
pasmuuHoro THma. OnNpenensaTe THII
pEaKIMK TI0 JaHHOMY XHMHYECKOMY
ypaBHeHU0. [IpoBoauThe mpocTreimmii
XMMHMYECKUH SKCIEPUMEHT, colitonas
npasuina Th.

9 nenens

§11.3amanus ¢.56-57 Nel-2,
(yctHO); Ne3-10 (mceMeHHO B
pabodeii TeTpasm).

19

19

M. B. JIoMOHOCOB — y4€HBIH-DHIUKJIONEANCT.
O000111eHHEe U CUCTEMATU3ALU 3HAHUI

PaGoraTh ¢ TEKCTOM, HAaXOAWUTH B HEM
OTBETHI HAa 3aJlaHHBIE  BOIIPOCHI,
CXeMaTHYHO W300pakaTh CTpOCHHE
aToMa Ha  OCHOBE  CJIOBECHOrO
OIUCAHUSL.

10 »enens

IToBToputs §1-11. BeiBogps! c. 58.

20

20

KonTpoasnas padora Nel no teme «BemecrBa u
XHUMHYeCKHe peaKkium

BeimonHATh  3aJaHMSA  ONpeenEHHOM
CIIOKHOCTH o HPOHIEHHOMY
Marepuaiy.

10 genens

21

Bozayx — cmech ra3os. Coctas Bozayxa. Kucmopog —
3JIEMEHT U TpocToe BelecTBo. O30H

OnuchBaTh XMMHYECKUH 3JIEMEHT I10
HpeUIOKeHHOMY IuiaHy. OnuchIBaTh
XMMHMYECKHE PEakluH, HabrolaeMble
B xoze JIEMOHCTPALIMOHHOTO
SKCIEePUMEHTA. YdacTBoBarh B
COBMECTHOM 00CyKIeHUI
PE3yJIbTaTOB ONBITOB. JlenaTh BBIBOIbI
u3 Ppe3ynbTaToOB NPOBENEHHBIX
OIIBITOB.

11 uenens

§12.3amanus c.62 Nel-3 (ycTHO);
Ne 4-7 (mucemeHHO B paboueit
terpaan); Ne§ (110 xenaHuio).

22

PuU3nYECKUE U XUMUYECKHE CBOMCTBA KUCIOPOAA
(peakuuu okucieHus, ropenue). [lousTue 06 okcumax

HccnenoBate cBoOWCTBA  KHCIOPOZA.
OmnuceiBaTh  COCTaB, CBOHCTBA W
3HAUEHHE KUCIOpO/a, UCIOIb3Ys IUIaH
XapaKTEePUCTHKU IMPOCTOrO BEILECTBA.
Hab6monats ¢dusnueckue u
XHUMHUECKUE TIPEBPAILECHUS
u3ydaeMbIx BemectB.  OmnmchIBaTh
XMMHUECKHE DPEeakIny, HabIrogaeMble
B xozie JIEMOHCTPAI[MOHHOT'0
JKCIIEPUMEHTA. Pacno3naBath

11 wenens

§13.3amanus c.67 Nel-5 (ycTHO);
Ne 6-7 (muceMeHHO B paboueit
Tetpaan); Ne9 (1o sxenanuro).
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OIIBITHBIM yTéM KHMCIIOPOA.
Y4acTBOBaTH B COBMECTHOM
OOCY)K/IEHUM ~ PE3YIbTaTOB  OIBITOB.
Jenatb BBIBOOBI U3  pE3YJIBTATOB
IIPOBEJIEHHBIX OIIBITOB.

23

Cnoco0bl oTy4YeHs KUCIOPOAa B 1a00paTOpUH U
npoMeblieHHocTH. [IpruMeHeHne kuciopoaa

W3ysare cBoiicTBa KHCIOpOga Ha
OCHOBAaHUH HaOIroJeHUS 3a
JIEMOHCTPAIIMOHHEIM IKCIIEPHMEHTOM.
Hcnionp3oBate  mHbOpMammio — u3
Pa3HBIX MCTOYHHMKOB JUISI TTOJTOTOBKH
KpaTKHUX COOOIICHUH.

12 »enens

§13.3amanus c.67 Nel-5 (ycTHO);
Ne 6-7 (mucemMeHHO B paboueit
terpaan); Ne9 (110 xenaHumio).

24

TemmoBoit 3 hexT XUMUIECKON PeaKIuH, MOHATHE O
TEPMOXUMHYECKOM YPABHEHUH, 9K30- U SHIOTEPMHUYECKUX
peaxImsx

Otnnyars TEPMOXHMHUYECKUE
YpaBHEHUs peakluil OT APYrUX BHUIOB
YPaBHEHUM  XMMHUYECKUX  PEaKLUi.
Pasznuuarh 5K30- U SHIOTEpMHUUYECKHE
peaxiuu.

12 nmenens

3armcu B TETpaau.

25

TorumuBo (HedTh, yroib u MeTaH). 3arpsisHEHHE BO3yXa,
CIOCOOBI €ro NPeOTBPALICHHS

Hcnons3oBath  MHGOpMAIMIO M3
Pa3INYHBIX UCTOYHUKOB TSt
HOJTOTOBKU KPATKHX COOOLICHUH.

13 "enens

3anucu B TETpaau.

26

IIpakTuuyeckas padora Ne 3 mo teme «Ilonyuenue u
co0upaHue KUCJI0POa, H3yUeHHe ero cBOicTB»

HccenenoBath CBOHCTBA KHCIOPOAA.
IIpoBoauTh npocTenye OnbIThI:
HOJIy4eHHEe M COOMpaHue KHCIO0po/a.
CoOmtozaTh 1paBuiIa TEXHUKU
Ge3onacHocty. JlenaTb BHIBOABI U3
PEe3yJIbTaTOB MPOBEAEHHBIX OIBITOB.

13 "enens

27

Bonopon — aneMeHT u nnpocroe BewecTBo. Haxoxnenue B
npupoze

HccnenoBate cBOWCTBa  KUCIOPOZA.
OmnuchiBaTh  COCTaB, CBOKMCTBA U
3Ha4YeHHE KHMCIO0pOJa, UCHIONIb3YA IUIaH
XapaKTEPUCTHKH IIPOCTOrO BEILECTBA.
Hab6monats ¢busnueckue u
XMMHYECKHIE NpeBpaIleHHs
n3ydaeMbix BemiecTB.  OmuCHIBaTH
XMMHMYECKUE PEaKkluH, HaOIroJaeMble
B xoze JIEMOHCTPALIMOHHOTO
9KCIEePUMEHTA.

14 wenens

§15.3amanus c.73-74 Nel-3
(yctHO); Ne 4-5(nucbMEHHO B
paboueit Tetpaan).

28

Pu3nYecKre 1 XUMUYECKHUE CBOMCTBA BOJOPO/IA.
IIpumenenue Bogopoaa

HccnenoBats  cBoOWCTBAa  BOAOPOAA.
OnucelBaTh  COCTaB, CBOWCTBA U
3Ha4YeHHEe BOJOPOJA, UCIHONB3Ys IIaH
XapaKTEepUCTHKU MPOCTOrO BEILECTBA.
Hab6mronats ¢busnueckue u

14 wenens

§15.3amanus c.73-74 Nel-3
(yctHO); No 4-5(nMChbMEHHO B
paboueit Tetpaan).
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XUMHUYECKUE NIpeBpalLECHUs
u3ydaeMbIX BelecTB. PacnosHaBaTh
OIIBITHBIM yTéM BOZIOPOA.
OnunceiBaTh XMMHYECKHE PEaKIH,
HaOIr01aeMble B xoze
JEMOHCTPAI[MOHHOIO0  3KCIIEPUMEHTA.
Y4acTBOBaTH B COBMECTHOM
OOCY)K/ICHUM ~ Pe3YJbTaTOB  OIBITOB.
Jenatb BBIBOOBI M3  pE3yNbTAaTOB
TpoBeAEHHBIX onbIToB.  CoOomaTh
TIpaBUJIa TEXHUKHU 0€30I1aCHOCTH.

29

TlonsTHE O KHCITOTaX M COMAX

CaMocCTOsTEebHO paboTaTh ¢ KHUTOM.
CocTaBiaTh XUMHYECKHE (OpMyYITBI
coJieli U KUCIIOT.

15 »enens

§16.3ananus c.78 Nel,2,4,5
(yctHO); Ne 3 (IMCEMEHHO B
paboueit Tetpaan); Ne6 (o
KEJIAHHUIO).

30

10

CriocoObI nosTy4eHus BoJopoia B 1abopaTopuu

OmnuCchIBATh XUMHYECKHI 3JIEMEHT T10
NpeUIOKeHHOMY TuiaHy. OMNHCHIBATH
XUMHYECKHE PEaKIUH, HaOI0IacMble
B XOZie  JEMOHCTPallMOHHOIO U
71a00paTOPHOTrO 9KCHEPUMEHTOB.
VYuacTBOBaTh B COBMECTHOM
OOCY)X/ICHUM  DPe3YJbTaTOB  OIBITOB.
Jlenatb  BBIBOJBI W3  PE3yJILTATOB
npoBeAEHHbIX onblToB.  ColbnronaTh
HpaBuJIa TEXHUKH 0€30M1aCHOCTH.

15 "enens

§15.3amanus c.73-74 Nel-3
(yctHO); Ne 4-5(IMCEMEHHO B
paboueii Tetpaan).

31

11

IIpakTuyeckas padora Ne 4 no reme «Ilonyyenue u
co0upaHue BOOPO/A, H3Y4YeHHe ero CBOHCTBY

UccnenoBate  cBoiicTBa  BOxOpOZA.
Bogopon. Ilomyuatb u  cobupath
Bozopon. IIposepsare Bomopox Ha
YUCTOTY. CoOmopnats IpaBuiIa
TeXHUKH  Oe3omacHocTH.  Jlenath
BBIBOJIBI M3 PE3YJIbTATOB IIPOBEIEHHBIX
OIIBITOB.

16 menens

32

12

MomsipHBIit 006E€M Ta30B. 3aKOH ABOraapo

Boruncnare  00bE€M  ompenenéHHOro
KOJIM4YecTBa BEIIECTBA rasa,
orpeaenéHHON Macchl rasa,
ONpENeNEHHOr0  YHMCIa  MOJEKYI
ucxogs w3 o0béMa Taza mpu
HOPMAJIBHBIX YCIIOBHSIX.

16 "enens

§19.3amanms c.85 Nel-3(yctHO);
Ne 4-10 (nuceMenHo B paboueii
TeTpaan).

33

13

Brruncnenus o0b€Ma, KOIMUECTBA BEIIECTBA r'a3a 10 ero
M3BECTHOMY KOJMYECTBY BEIIECTBA HIIH 00BEMY

HpOI/I3BOHI/ITB BBIYMCIICHHUA o
XUMHUYECKUM YPaBHEHUAM, HUCIOJIb3Ys
TIOHATHUA «MoJIIpHasd mMacca»,

17 wenens

§19.3amanms c.85 Nel-3(ycTHO);
Ne 4-10 (nuceMenHO B paboueit
terpaan).§20.3aganus ¢.89 Ne 3-4
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«MOJISIDHBIH  00BEMY»,  «KOIMIECTBO
BEILECTBAY.

(TIMcEMEHHO B paboueil TeTpay).

Beruncnennst 005EMOB ra3oB 1Mo ypaBHEHUIO PEAKIUH Ha Beruncnsrs orHocutenbHyo | 17 memenst | §20.3ananms c.89 Ne 3-4
OCHOBE 3aKOHA 00BEMHBIX OTHOLIECHH Fa308B IUVIOTHOCTh Ta3a M MOJSIPHYIO Maccy (nucpMeHHO B paboueii TeTpam).
BewlecTBa.  Pemiate  3ajgaun 1o
34 14 XUMHYECKAM YPABHEHHSIM, HCIIONB3YS
TIOHSITHS «MOJIIPHAS. Maccay, «Macca,
«MOJISIPHBIA  00BEM»,  «KOIHMYECTBO
BEILIECTBAY.
i . $21.3amanms ¢.92-93 Nel-2
Du3UYeCKre U XUMUYECKUE CBOMCTBA BOJIBI COCTARTATS  ypasHeHEA peaKiui, 18 nenens § b
35 15 (yctHO); Ne 3-6 (IMCEMEHHO B
XapaKTePU3YIOMINX XUMHYECKHE >
N paboueii Tetpasm).Ne7 (1o
CBOMCTBA BOJIBL.
KEJIAHHUIO).
CocraB ocHoBaHuil. [loHATHE 006 MHINKATOPAX Cocrapiars  ypaHemms peaxuwit, | 18 Hexens | §21.3amanms ¢.92-93 Nel-2
(yctHO); Ne 3-6 (MMCEMEHHO B
36 16 XapaKTePU3YIOIINX XHUMHYECKHE >
. . paboueit Terpaan).Ne7 (mo
CBOMCTBA OCHOBaHUIA. KEIIAHHIO),
Bona kak pactBoputens. HachllieHHbIC 1 HEHACHIILICHHBIC 19 "enens §21.3aganus ¢.92-93 Nel-2
PacTBOPEIL. MaccoBast 1015 BEIecTBa B pacTBope CocTaBJiisiTh ypaBHEHUS peaK]_[]/If/'I (yCTHO)i Ne 3-6 (mucbMenHO B
37 17 XapaKkTepus nx XI/IMI/I‘-IeCKI/Ie’ paboucit rerpan) Ne7 (1o
CB(I))I‘&CTBE Bg}(;u xenmaHuto).  §22.3amanus ¢.96-97
AL Nel-2(yctno); Ne 3-10(nMcpMeHHO
B pabouel TeTpajm).
IMpakTuueckas padora Ne 5 no reme «IIpuroroiaenne | OcywecTBisirs pacy€rsl wis | 19 menens | Ilosropurs §22. Boisoast c. 100.
PACTBOPOB ¢ onpe/Ie/IEHHOI MaCCOBOi Jo1el TIPHUTOTOBIICHNS pacTeopa ¢
. ompeeI€HHOW ~ MAaccoBodl  Jonei
38 18 PACTBOPEHHOIO BELLECTBA» PACTBOPEHHOTO BellecTE.
ITo630BaThCS TEXHUYESCKUME BECAMH
1 MEepHOH nocynoi. I'oToBUTE pacTBOp
Cc ompenenéHHOW MAaccoBOH momei
pacTBOPEHHOIO BELIECTBA.
Kourtponbsnas pa6ora Ne2 no teme «Kuciaopon. Bemonusts  3amanus onpenenéunoi | 20 Hemens
39 19 Bonopox. Boxa» CII0KHOCTH o HpOHIEHHOMY
MaTepuany.
Oxcupl: cocTaB, Kiaccu(UKalus, HOMEHKIATYpa CocraBiaTh XUMHYECKUE (HOpPMYITBI 20 nenens §23.3amanus c.105 Nel-3(ycTHO);
OKCHAOB MO WX Ha3BaHWSIM U Ne 4-6 (mucemMeHHO B paboueit
40 20 BaJICHTHOCTH 3JEMEHTOB. 3alUChIBAThH TeTpajan).

YpaBHEHUS  peakuid  TONydeHHUs
oKcuaoB. Jloka3plBaTh OCHOBHBIM U
KHCIIOTHBIN XapaKTep OKCHJIOB.
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41

21

HonyquI/Ie M XUMHUYECKHE CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(l)OTepHBIX OKCHUa0B

CocTaBiATh XUMHYECKHE (HOPMYITBI
TUAPOKCUIOB IO MX Ha3BaHUAM H
BaJICHTHOCTU DJIEMEHTOB. BBINONHATH
XAUMHUYECKUH 3KCIIEPUMEHT, coOIroast
HpaBHJIa TEXHUKH O€30IaCHOCTH.

21 uenens

§23.3amanus c.105 Nel-3(ycTHO);
Ne 4-6 (mucemeHHO B paboueit
TETPaJIHN).

42

22

OcHoBaHHUS: CoCTas, KﬂaCCI/I(bI/IKaLII/IH, HOMCHKJIaTypa

CpaBHHMBaTh XHMHUYECKHE CBOWMCTBA
menouein 4 HEPACTBOPUMBIX
OCHOBaHMH. BBINOIHATE XUMHYECKHH
JKCMEPUMEHT, COOJIONas  MpaBHiIa
TEXHUKH Oe3omacHocTd. ONHMCHIBATH
XUMHYCCKUE PEaKIMd, HaOIIoIacMbIe
B XOl€  JIEMOHCTPAallMOHHOIO U
1abopaTOpHOro SKCIEPHUMEHTOB.
YyacTBOBaThH B COBMECTHOM
00CYXJICHUH Pe3yJIbTaTOB OIBITOB.

21 uenens

§24.3amanus c.107-108 Nel-
3(yctHO); Ne 4-6 (IMCEMEHHO B
pabodeii TeTpam).

43

23

[TomydeHue u XMMHUYECKHE CBONCTBA OCHOBAHUI

IIporro3upoBats XUMHYECKHE
CBOMCTBAa BEIIECTBA HAa OCHOBE €ro
cocraBa M CTPOCHUS. BBIIONHATH
XUMHUUYECKUH KCIIEPUMEHT, COOIIoast
npaBWia TEXHUKH  OE30MacHOCTH.
OnuceiBaTh XMMHYECKHE DPEaKIUH,
Ha0II0JaeMbIe B xoJe
JIEMOHCTPAIMOHHOT'0 u
1abopaTOpHOro IKCIIEPUMEHTOB.
‘VuacTBoBaTh B COBMECTHOM
00CYXIICHUH PE3yJIbTATOB OIBITOB.

22 nenens

§24 3ananus ¢.107-108 Nel-
3(yctHO); Ne 4-6 (MMCEMEHHO B
paboueii Tetpaan).

44

24

Kucnotsl: coctas, kiaccuuKalys, HOMEHKIATypa

CamocTosITensHO paboTaTh ¢ KHHUTOM.
CocraBiiaTh XUMHYECKHE (DOPMYIIbI
KACIIOT M YpPaBHEHHUS  peakuui
MIOJIy4eHHUs] KHCIIOT.

22 wenens

§25.3amanus c.110-111 Nel-
5(yctHo); Ne 6-11 (mucbMeHHO B
paboueit Tetpaan).

45

25

ITonyuyeHne 1 XUMHYECKUE CBOWCTBA KUCIOT

Breinoaasats XUMHYECKHI
SKCIEPHUMEHT, CcoOJronas MmpaBuiIa
TeXHHKH Oe3omacHocTH. ONHMCHIBATH
XUMHUYECKUE peaKiuu, HaOnroraeMsle
B XOIe  JEMOHCTPAIlMOHHOTO |
nmabopaTopHOro SKCIEPHUMEHTOB.
YyacTBOBarh B COBMECTHOM
00CYXICHUH PE3yJIbTATOB OIBITOB.

23 Henens

§25.3amanus c.110-111 Nel-
5(yctHo); Ne 6-11 (mucpMeHHO B
paboueii Tetpaan).

46

26

Comu (cpenHre): HOMEHKIATYpPa, CIIOCOOBI TOTydeHHS,
XUMHYECKHE CBOMCTBA

CaMoCTOSTEIBHO paborats c
yueOHuKoM. COCTaBIIATE XUMHUYECKHE
dbopMynbl  comeii M ypaBHEHHS

23 Henens

§26.3amanus c.115 Nel-4(ycTHO);
Ne 5-7 (muceMeHHO B pabodeit
TeTpaan);Ne8 (1o XKeJTaHuIo).
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peakuuil moJy4eHusl CoieH.

Ipaxruyeckasi pagora Ne 6. Pemenne BEIOIHATE XHUMUYECKUI 24 »enens TToBTOpuTh §23-27. BHIBOIBI C.
47 27 IKCIEePHUMEHTAIBHBIX 32129 110 TeMe «OCHOBHBIE SKCHIEPMMEHT,  cobmofias  mpauia 121.
. TEXHHKH O€30ITaCHOCTH.
KJIACChl HEOPTaHNYECKUX COCAUHEHM D)
I'eHeTHUECKasK CBSI3b MEXTY KJIaCCAaMH HEOPTaHHMIECKUX Paborate B rpymmax. Omnpenensrs 24 uenens §27.3amanus c.119 Nel (ycrHo);
COeIMHEHHiT NPUHAUIEKHOCTE  HEOPTaHUYECKOT O Ne 2-7 (mucemeHHO B paboueit
BEIECTBA K OJHOMY M3 H3YYCHHBIX TETpajn).
KJIacCOB (oxcHpI, OCHOBaHWS,
48 28 KHUCIIOTHI, conwu). Iposonuts
XHUMHUYECKUH 3KCIIEPUMEHT, cOOIroast
TpaBWJa TEXHHKH  OE€30ITacCHOCTH.
VY4acTBoBathb B COBMECTHOM
00CYXJICHUH Pe3yJIbTaTOB OIBITOB.
O000111eHHE U cCUCTEMATU3AaIMs 3HAHUI BrInoHATE 3a1aHus OnpeaeEHHON 25 nenens TloBTOpuTs §23-27. BBIBOAHI C.
49 29 CIIOXKHOCTH IO TIPOIIEHHOMY 121.
Marepuay.
KonTpoabHasi paGora Ne3 no Teme "OCHOBHbBIE KJIacchl | BBIONHATE 3alaHus  OnpeAenEHHON 25 menens
50 30 HeOpPraHMYeCKHX CoeHHeHHuii" CIIOKHOCTH 1o HpOMIEHHOMY
Marepuaiy.
[epBbie MOMBITKY KIIACCUPHUKALUA XUMHUYECKUX Knaccupuunposatsb XUMUYECKHE 26 nenens §28.3amanus c.127 Nel-5(ycTHO);
51 1 s1eMenToB. TTOHSTHE O IPYIINAX CXOAHBIX HIEMEHTOB 3JIEMEHTBI Ha METa/UTbl (IIETOYHBIC W Ne 6-9 (mucemeHHO B paboueit
IIEJIOYHO3EMEIIbHbIE), HEMETaJLIBI, TeTpaju).
6JaropoHbIe rasbl.
[epuoanueckuii 3akon u [lepuonnyeckas cucrema PackpbiBaTh CMBICT HEPHUOANYECKOTO 26 nenens §29.3ananus c.131-132 Nel-
XMMHecKuX nementos JI. V. Meneneesa 3aKOHa . n. Menpeneena. 3(yctHO); Ne 4-6 (mucbMeHHO B
52 2 OnuceIBaTh U3ydeHHbIE OOBEKTHI KaK paboueii Tetpamu);Ne7,8 (110
CHCTEMBI, HPUMEHSIS JIOTHKY JKEJIaHHMIO).
CHCTEMHOI0 aHAJIN3a.
[epuoapl, TPyMIIbI, TOATPYIIIIEI OnucelBaTh ¥ XapaKTepU30BaTh 27 wenens §32.3amanus c.143-144 Nel-2
TabiauuHyro (GOpMy MEPHOTHIESCKON (yctHO); Ne 3-6 (mUCBMEHHO B
CHCTEMBl XUMHYECKUX 3JIEMEHTOB. paboueii Tetpaan).
53 3 OGbACHATH 3aKOHOMEPHOCTH
HU3MECHEHHUS bu3naeckux u
XMMHYECKUX CBOHCTB MPOCTHIX
BEIECTB.
Crpoenne atoMmoB. COCTaB aTOMHBIX siiep. M30TorbI XapakTepu3oBaTb CTPOEHHE aToMa M 27 "enens §30.3aganus c.135 Nel-3(ycTHO);
54 4 cocTaB aToMHBIX sgep. OOBACHATSH, Ne 4-6 (mucemMeHHO B pabodueit

MoueMy B IIEPUOAUYECKOH CHCTEME
€CTh OTCTYIUICHHUS OT O0OIIEro

TeTpaan).
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IpuHOMIIAa W HEKOTOPBLIEC J3JICMEHTLI
PacCoJI0KEHbI HE B TOpsAAKE
BO3pacCTaHus UX OTHOCUTCIIBHBIX MacCC.

CTpocHHE IIESKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB CoCTaBIIATh CXEMBI CTPOSHHSI aTOMOB 28 nenens §31.3amanms c.139 Nel-2 (yctHO);
Tepuomnueckoit cucremst JI. 1. Menzeneesa nepBeix 20 smemeHTOB. OOBSCHATH Ne 3-11 (nmceMeHHO B paboueit
55 5 HNPHYUHBI M 3aKOHOMEPHOCTH TETpajHn).
W3MEHEHHSI  CBOMCTB  XHUMHUYECKUX
JJIEMEHTOB U MX COSIMHEHHH C TOUKH
3pEHNUsI CTPOSHUSI aTOMOB.
XapaKkTepuCTHKa XUMHUYECKOT0 3JIEMEHTA 110 €ro XapakTepusoBarhb xumuyeckue | 28 Henmens §33.3amanma c.146-147 Nel-6
56 6 nonoxennto B [epuoanueckoii cucreme J1. 1. ONEMEHTHl M0 MONONKEHHIO B (yCTHO)i Ne 7-11 (ucpmeHHO B
TIEPHOYECKOI TabITuIIE. paboueii Tetpaam); Nel2 (mo
Menneneena xenaHuto). BeiBonbl c.148.
3uavenue [leprHonndecKkoro 3aKkoHa JUis pa3BuTHs HayKu U | OmuchiBath  OoCHOBHBIC — oTambl | 29 menens | §32.3amanms c.143-144 Nel-2
npaxtuky. JI. M. MeHzienee — yuSHbIi, mexaror u orkpeitust  JI. U. MeHneneeBsiM (yCTHO)i Ne 3-6 (mmucemeHHO B
MEePHOHIECKOT0 3aKOHa " paboueit Tetpaan).
TpaxcIaHiH MEPHOJUIECKON CUCTEMBI XUMHYECKHX
57 7 2JIEMEHTOB " MHOFOOGp?ZiHy}O
HAay4yHYIO  JAESATEJIHOCTh  Y4EHOTO.
Pa3BuBath UH(OPMALMOHHYIO
KOMIIETEHTHOCTb MIOCPE/ICTBOM
yriuyOneHust 3HaHMH 00  HCTOpHH
CTaHOBJICHUSI XUMUUYECKOH HayKH.
DNEeKTPOOTPHULATEIBHOCTh ATOMOB XUMHUYECKUX CpaBHHBATh AIEKTPOOTPULIATEIBHOCTD 29 genens §33.3amanus c.146-147 Nel-6
5IIEMEHTOB 3JIEMEHTOB, PACIIOJIOKEHHBIX B OIHOMH (yctHo); Ne 7-11 (nucbMeHHO B
rpynne ¥ B ODHOM  IEepUoje paboueit Tetpaan); Nel2 (o
NEePUOINYECKON TaOJIHUIIBL. JkenaHuo). BeiBoael c.148.
58 8 AHanu3MpoBaTh M3MEHEHHE CBOHCTB
HPOCTBIX ~ BELIECTB B  CBSA3U  C
HU3MEHEHHEM
IEKTPOOTPULIATENIBHOCTH  JIEMEHTOB
B A-rpynmnax ¥ nepuoaax.
HonHas xuMmudeckas CBSI3b CpaBHHMBaTh KOBAJICHTHYIO MOJSPHYIO 30 menmens §34.3amanms c.152 Nel-2 (yctHo);
CBSI3b C MOHHOW CBs3bI0. COCTaBIATH Ne 3-5 (mucemeHHO B paboueit
59 9 DIEKTPOHHBIE CXEMBI  0Opa3OBAHHUS TeTpaIn).
HOHHBIX  COCIVHEHWM. Paboratb
WHAWBHAYAIBHO U B IPYIIIaX.
KoBanenTHas nonspHas XuMHUYECKas CBS3b OOBSICHAT, HA OCHOBAHHUU CTPOCHUSI 30 Henens §35.3amanms c.155 Nel-3 (yctHO);
60 10 aToma TIPUIUHY XUMHYECKOH Ne 4-6 (mucemMeHHO B pabodueit
aKTMBHOCTU 3j1eMeHTOB. COCTaBIIsATh TeTpaan).§36.3aganus c.159 Nel-4
9JIEKTPOHHBIE dbopmyb u (yctHO); Ne 5-6 (muCBMEHHO B

52



OJICKTPOHHBIC  CXCMbI 06p330BaHI/IH
KOBaJICHTHBIX COGHHHCHHﬁ. PaGorath
WHIUBUYAJIBLHO U B I'pyInnax.

paboueii Tetpaam).§37.3ananus
¢.162 Nel-4 (yctHO); Ne 5-7
(IMCEMEHHO B paboueid TeTpaiy).

61

11

KoBanenrnas HENOJIIpHAasA XUMHWYCCKasl CBA3b

OOBSICHATH Ha OCHOBAHUH CTPOCHHS
aToMa IPUYMHY XUMHUYECKOH
AKTHBHOCTH 311eMeHTOB. COCTaBIIsTh
JJIEKTPOHHBIE (GOPMYITBI 1
JJIEKTPOHHBIE CXEMBI 00pa30BaHMUS
KOBaJICHTHBIX COeIIMHEHUH. PaboraTs
VHAMBUAYAJIbHO U B rpyNmnax.

31 uenens

§35.3amanmst c.155 Nel-3 (yctHO);
Ne 4-6 (mucemeHHO B paboueit
TeTpaan).§36.3ananus c.159 Nel-4
(yctHO); Ne 5-6 (MCEMEHHO B
paboueii Tetpaam).§37.3ananus
c.162 Nel-4 (ycrHo); Ne 5-7
(TIMCEMEHHO B paboueid TeTpan).

62

12

CTeneHnp OKUCIEHUS

CpaBHHMBaTh MOHATHS <BaJCHTHOCTH)
W «CTENEeHb OKUCIECHUs». OnpenensiTh
CTENIEHb OKUCJIEHHS DIEMEHTa 10
(dopMmysne BemecTBa M COCTaBIATH
GopMyIIEI IO HM3BECTHOM CTENeHH
OKHCIIEHHsI ~ DJIEeMEHTOB.  PaboraTb
WHJMBUIYAIBHO U B TPYIIAX.

31 Henens

§38.3amanms c.165 Nel-2 (yctHO);
Ne 3-6 (mucemeHHO B paboueit
TETpajn).

63

13

OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC peakuuu

PaccmaTpuBath HOHSTHS
«OKHCIIUTENbY,  «BOCCTAHOBHUTEINbY,
«OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHAS
peaKLus» C TOYKH 3PEHHST CTPOCHHS
aroma. Ompenenitb Ha IpuMepax
HPOCTBIX ~ PEAKLMil  OKUCIHTEIBHO-
BOCCTaHOBHTEJIBHbIC PeaKIrH.
PaboraTp B mapax Wi rpymimax.

32 wenens

§39.3amanus c.165 Nel-4 (yctHO);
Ne 5-10 (muceMeHHO B paboueit
TeTpaau).

64

14

OKHCIIMTENIN U BOCCTAHOBUTEIU

PaccmarpuBath TIOHATHS
«OKHUCIIUTENIbY,  «BOCCTAHOBHTEIbY,
«OKHUCIIUTEJILHO-BOCCTAaHOBHTEIIbHAS
peaKus» C TOYKH 3PEHUS CTPOCHUS
aroma. OnpenensaTb Ha HpUMepax
NPOCTBIX ~ PEAKUMH  OKHCIUTEIbHO-
BOCCTaHOBHTEJIbHbIC peaKuuH.
Paboratp B mapax wiu rpymnmnax.

32 Henens

§39.3amanus c.165 Nel-4 (yctHo);
Ne 5-10 (nuceMeHHO B paboueii
TETpaan).

65

15

Kontponbsnas padora Ne4 mo teme «CTpoeHue aToma.
XuMHU4YecKas CBA3b)

Boimonuate 3amaHus  onpenenéHHON
CIIOKHOCTH o MIPOHICHHOM Y
Marepuaiy.

33 Henens

66

16

O0600mIeHre 1 cUcTeMaTH3aIMs 3HAHUH 32 Kypc 8 Kiacca

BrinonuaTe 3a1aHus onpenenéHHon
CJIO)KHOCTH IO MTPONIEHHOMY
MaTepuaiy.

33 Henens

67

17

HToroBasi KOHTpoJILHAs padoTa

BrinonusaTe 3a1aHus onpenenéHHon

34 genens
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CJIOKHOCTH II0 IPOHIEHHOMY
Marepuaiy.

68

18

HOZ[BCZ[GHI/IG HUTOI'OB

BrinonusaTe 3a1aHus onpenenéHHoMl
CJIOKHOCTH II0 IIPOHICHHOMY
MaTepHay.

34 nenens

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

68 yacoB

KJIACC

Ne ypoka
n/n

Ne ypoka
B pa3ieiie

Tema ypoka

OcHOBHbBIE BHbI 1€ITCJIbHOCTH

Jara
HU3yICHUA

Jlomaminee 3a1aHue

Ilepuoauueckuii 3akoH. Ilepuonnueckas cucrema
xuMmudeckux anementoB /. 1. MenneneeBa

PackpbIBaTh CMBICI TEPHONYECKOTO
3aKOHa I1. n. Meneneena.
OmnuchIBaTh M3ydeHHbIE OOBEKTHI KaK
CHCTEMBI, TIPUMEHSIS JIOTHKY
cucteMHoro asanusa. ONUCBIBaTH U
XapaKTepu30BaTh TAOIUYHYIO (GopMy
HEePUOINYECKOH CHCTEMBI XUMHYECKUX
JICMEHTOB.

1 menens

3arnmcu B TETpaau.

3aKOHOMEPHOCTH B U3MEHEHUH CBONUCTB XMMHUUYECKUX
3JIEMEHTOB NIEPBBIX TPEX MEPHOI0B

OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHUS bmsnueckux u
XUMHYECKUX CBOHCTB IIPOCTBIX
BEILIECTB, 00PAa30BaHHbBIX 3JICMEHTAMU
2-T0 W 3-TO NEepUOIOB, M BBICLIHMX
OKCHIOB 9THX 3JIEMEHTOB.
XapakTepu3oBaTh XUMHYECKHE
9JIEMEHTBl 1O  HOJOXKEHHI0 B
TIEPUOINYECKOI TabuIle.

1 Hemens

3anucu B TETpaju.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHMIECKUX
BEIIIECTB

Paborare B rpymmax. Omnpenemnsts
TPUHAAJICKHOCTh  HEOPTaHWYECKOro
BelLeCTBA K OOHOMY M3 H3Y4EHHBIX
KJIaCCOB (oxcupl, OCHOBaHMS,
KHCJIOTBI, COJNN). [IpoBoauTh
XUMHYECKUI SKCTIEPUMEHT, COOMI0Aast
MpaBWIa TEXHUKH  OE30MaCHOCTH.
YuacTBoBarh B COBMECTHOM
00CYXICHUH PE3YJIbTATOB OIBITOB.

2 Henens

§1.3ananus Ha c.11: Nel-5
(yctHo), Ne 7,8 (mucbMEHHO);
3amanue ¢.12, Nel (mucbMeHHo, 1o
JKEJIAHHMIO).

BI/I,I[LI XAMUYECKOM CBSI3HM U THUIIBI KPUCTATUITMICCKUX

CpaBHHBaTh KOBAJICHTHYIO MOJSIPHYIO

2 Henens

3anucu B TETpai.
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peleTok

CBSI3b C MOHHOH CBs3bI0. COCTaBIISATE
JJIEKTPOHHBIE CXEMBI  0Opa30BaHHS
HOHHBIX COCTUHCHHIA. PabGorars
WHAMBH]IYaJbHO U B IPyNIaXx.

KonTtpoabnas padora Nel mo teme «IloBTopeHue u
yrjy0JieHue 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8
KJIacca»

BoinonusaTe 3amaHus  onpenesnéHHON
CJIOKHOCTH 1o MIPOHIEHHOM Y
MaTepHay.

3 Hemens

KﬂaCCI/I(l)I/IKaHI/IH XUMHWYCCKUX peaKHI/Iﬁ 10 pas3jJInYHbIM
MpU3HaKaM

3anuceIBaTh YpaBHEHUS XP
pasnuyHoro tuna. OmpenenaTs THIT
peakIMu IO JAHHOMY XHMHYECKOMY
ypaBHeHU0. [IpoBoauThe mpocreiimmii
XMMHMYECKUH SKCIEPUMEHT, colurtonas
npasuna Th.

3 Hemens

§2.3amanns Ha c.18: Nel-5
(yctHO); 3amanus Ha c.19. Ne 6-
9(TICBMEHHO).

IlonaTHe 0 ckopocTy XUMHUYECKOH peakuuu. IIonsTue o
TOMOT'E€HHBIX U I€TEPOreHHBIX PEAKLUAX

Ha6H}OJIaTB " OIMMCBhIBAaTh XUMHYCCKHUE
pe€akuuu, CpaBHHUBATh, COIIOCTABIIATH,
JI€J1aTh BBIBOJIbI.

4 nenens

§3.3amanns Ha c.23: Nel-2 (ycTHO),
Ne 3,5 (muceMeHHO).

ITonsiTe 0 xXUMHYECKOM paBHOBeCUH. DAKTOpHI,
BJIMSIIOIIUE HA CKOPOCTh XUMHUYIECKON peakuy U
HOJIOKEHNE XMMUYECKOTO PaBHOBECHS

HaGJ’I}O,Z[aTB 1 OIMMCBIBATb XUMHUYCCKUE
pe€akuuu, CpaBHHUBATh, COIIOCTABJIATDH,
J€J1aTb BbIBOJBI.

4 penens

3anucu B TETpaju.

OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC peakuuu

Otnnvars OKHUCIIMTEIBHO-
BOCCTAHOBUTEIIBHBIE ~ PEAKIUHU  OT
XMMHUUECKUX PEaKUUi Ipyrux THUIIOB.
YpaBHuBaTH OKUCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU.

5 nenens

3anucu B TETpaju.

10

10

Teopus anexTponuTHaeckoi qucconnaryyi. CUIbHBIE U
ci1a0ble 3JIEKTPONUTHI

IIpoBogutes HabmomeHUs B  Xoxe
JIEMOHCTPALIMOHHOTO  SKCIIEPUMEHTA,
UCCIIEN0BaTh  CBOWCTBA  PacTBOPOB
3JIEKTPOJIUTOB, 00CyXIaTh
PEe3yJIbTaThl OIBITOB, JENaTh BbIBOJIBL.

5 "Henens

§4. 3amanus Ha ¢.30: Nel-4
(ycrHO), Ne 7,8 (mucpmeHHO).§5.
3ananus Ha c.34: Nel-5 (ycTHO),
No5,7,9,10(nuceMeHHO)

11

11

HonHble ypaBHEHUS peaKIUii

HaGmromate u omuceIBaTh CBOWCTBa
U3ydaeMbIX ~ BEIIECTB B XOfe
1a00paTOPHOro JKCIIEpUMEHTA.
Hcnonb3oBats 7abopaTopHOe
obopynoBaHue u XHUMHUYECKYIO
nocyny. UccnenoBat  cBoiicTBa
pPacTBOPOB 3JIEKTPOIIUTOB, OMHCHIBAThH
CBOMCTBa M3y4aeMbIX BEIECTB B XOJI€
71a00paTOPHOTO HKCHEPUMEHTA, aBaTh
OMpENICNICHUS] TIOHATHUH «QIEKTPOIUTY,

6 Henens

§5. 3ananus Ha c.34: Nel-5
(yctHo), Ne5,7.9,10(muceMeHHO)
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HEDJICKTPOIUT», (WUOH», «KAaTHOHY,
«aanoH». CocTaBIsATh MOJNHBIE U
COKpallICHHbIE MOHHBIE YpaBHEHUS
peakuuMii Ha  IpUMEpe  CBOMCTB
OCHOBHBIX KJIACCOB HEOPraHUUYECKHUX
COETMHEHUH.

12

12

XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B CBETE
TPECTABJICHUI 00 DJICKTPOIUTUUCCKON JUCCONUAIH

CocTaByATh NOJHBIE U COKpallEHHBIC
WOHHBIE ypPaBHEHMsI peakuuil Ha
TpUMepe CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHMYEeCKUX COEAUHEHUH.

6 nenens

§6. 3amanns Ha c.41: Nel-3(ycTHO),
Ne4-8 (mucbMeHH0).§7. 3ananus Ha
c.45: Nel-3(yctHo); Ned-7
(TIMCEMEHHO)

13

13

XUMUUECKUE CBOMCTBA CONICH B CBETE MPEICTABICHUN 00
3JIEKTPOJIUTUYECKON TUCCOLUALINN

CocTaBiATh TIOJHBIE U COKpaHIéHHBIe
HWOHHBIC YpaBHCHUSA peaKL[I/Iﬁ Ha
npumepe CBOICTB OCHOBHBIX KJIACCOB
HEOPTraHN4YCCKUX CO@HHHCHHﬁ.

7 wenens

§8. 3ananus Ha c.48: Nel-
3(yctHO); Ne4-7 (McEMeHHO)

14

14

[TonsiTEe 0 TUaIpONU3E coel

Cobmronatpb TpaBHjIa TEXHHUKH
OezomacHocth  mpu  pabore ¢
71a00paTOpHBIM ~ 000PYJOBaHHEM U
XUMUYECKUMH peakTHBamy,
OKa3plBaTh MEPBYI0 IOMOIIb IPH
OXXOrax M TpaBMax, MOMYYCHHBIX MPU
pabote c peaKTHBaMH u
n1abopaTOpHBIM obopynoBaHueM,
HCCIeOBaTh  CBOWCTBA  PacTBOPOB
9JIEKTPOJIUTOB.

7 wenens

§9. 3apanus Ha c.51-52: Nel,3
(yctHO); Ne4-6 (TTCBMEHHO)

15

15

O000111eHEe U CUCTEMATH3ALMS 3HAHUK

Boinonuate 3amaHus  onpenenéHHON
CJIOKHOCTH 1no MIPOMICHHOMY
Marepuaiy.

8 menens

[MoBToputs §4-9.

16

16

IIpakTuuyeckas padora Ne 1. «Pemenne
IKCMEPUMEHTATbHBIX 321a4»

HaGmronate W omuceiBaTh CBOWCTBa
U3yyaeMbIX  BEIIECTB B  Xoze
71a00paTOPHOro 9KCIEPUMEHTA.
Hcnonb3oBats 7abopaTopHOe
obopynoBaHue u XUMHYECKYIO
IOCYLY.

8 menens

17

17

Kontpoabsnas padora Ne2 nmo teme
«DJIEKTPOTUTUYECKAS] JUCCOLHALMA. XHUMHYECKHe
peakuuu B pacTBOPax»

Boinonuate 3amaHus  onpenenéHHON
CIIOKHOCTH no MIPOHICHHOM Y
Marepuaiy.

9 menens

18

18

OO0mras xapaKTepUCTHKA TaJIOTCHOB. XUMUYECKUE
CBOICTBa Ha MPUMEPE XJI0pa

CaMoCTOSTEIBHO paborats c
YU4eOHHUKOM C IIeJbI0  YIIIyOJeHus
3HAHUH O HEPUOIMYECKOM 3aKOHE U
HEePUOMYECKOH CHCTEME XUMHYECKHX

9 menens

§11. 3ananus Ha c.67: Nel-
5(yctHO); Ne6-7 (mHCEMEHHO)

56



snementoB . WM. Menpaeneesa,
cTpoeHHH BemecTBa. CaMoCTOSTEIBHO
COCTaBIISITh ~ YPaBHECHUS  PEaKIHi,
MOATBEPKIAIONINX OKUCIUTEIbHBIC U
BOCCTaHOBHTEJIEHBIC CBOWCTBA CEPBHI,
CpaBHUBATh CBOMCTBA TIPOCTHIX
BEIIECTB.

19

19

XnopoBojopos. ConsiHast KUCIIOTa, XUMHUUECKUE CBOWCTRA,
MOTY4YEHUE, TPUMCHCHUE

CaMoCTOsTETbHO paboTaTh C IEIBI0
yriuyOneHusl 3HaHUH O TIONydeHUHW W
CBOMCTBAxX XJIOPOBOAOPO/A, O COCTABE,
CBOWMCTBaX W MPUMEHEHUH COJISTHOU
KHCJIOTHI.

10 »enens

812. 3aganus nac.71: Nel-
3(yctHO); Ne6-9 (TmceMeHHO)

20

20

IIpakTHyeckas padora Ne 2 no teme «Ilonyuenune
COJISTHOM KHCJIOTBI, H3y4eHHe e€ CBOHCTB)

Cobmronatpb TpaBHjIa TEXHHUKH
OesomacHocTn  Wpm  pabore ¢
71a00paTOpHBIM ~ 000PYJOBaHHEM U
XUMHYECKUMHU peaKTHBaMH,
OKa3bIBaTh MEPBYD IOMOIIL TPU
0)KOTrax M TpaBMax, MOJYUYCHHBIX MPH
pabote c peaKTHBaMH u
n1abopaTOpHBIM obopynoBaHueM,
UCCIeIOBaTh  CBOMCTBA  M3Yy4aeMbIX
BELICCTB.

10 menens

21

Beraucnenus mo YPaBHEHUAM XUMHUYCCKUX peaKHI/II‘/‘I, €CIIn
OJMH U3 PEarcHToB JaH B M30BITKE

CaMocCTOSITENBHO paccMoTpeTh
aIrOpUTM  pelIeHHs  3aJayd Mo
YPaBHEHUIO XHMHUECKON peakuuu c
UCIOIb30BaHHEM BEIIIECTB,
comepxammxcs B H30bITKe. Pemats
337244 JAHHOTO THIIA.

11 uenens

3anucu B TETpaau.

22

OOm1as xapakTepUCTHKA AIIeMeHTOB V|A-Tpymibt

CaMOCTOSITEbHO paboratb c
Y4eOHUKOM C IeJbl0  YriIyOJeHus
3HAHUH O HEPUOIUYECKOM 3aKOHE U
NIEPHOANYECKOI CHCTEME XUMHYECKHX
anemenroB JI. WM. Menneneesa,
crpoeHuu BewiecTBa. CaMOCTOSTENBHO
COCTABISITh  YPaBHEHHUS  PEaKIHi,
HOJATBEPKAAIONIMX OKHCIHUTEIbHbIE U
BOCCTaHOBHTEJIBHBIC CBOMCTBA CEpBI,
CpaBHMBaTh  CBOWCTBa  IPOCTBIX
BEIECTB.

11 uenens

§13. 3ananus Ha c.76-77: Nel-
4(yctHo); Ne5-7 (MUCHMEHHO)

23

AmmotponHble MonupuKamy cepel. HaxoxaeHue ceprl u

CaMocTosTeIpHO PadOoTaTh C LIENbI0
yrayOneHust 3HaHUH 00 aJUIOTPOIHBIX

§13. 3amanus Ha ¢.76-77: Nel-
4(yctHo); Ne5-7 (mIuChbMEHHO)
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e€ CoeIMHeHUH B MPUPOie. XUMUYECKHE CBONCTBA CEPhI

MOJMDUKAIISIX B HAXOXKIACHUS CEpPBI
B Ipupone, O  CBOHMCTBax U
MIPUMEHEHUU CEPBHI.

12 »enens

24

CepoBoiopos1, CTpoeHue, (pU3nIecKre U XUMHUCCKIE
CBOIiCTBa

CaMoCTOSITeNIBHO COCTaBJIAATh
YpaBHEHUS peakImi,
TTOATBEPKAIOIINX CBOHCTBA
CepoBoIOpo/a, MOJICKYJISIPHbIE
(OpMyYITBI CPEeITHUX W KHUCIBIX COJIEH.
IIpoBOAHUTE XMMUUECKUIT IKCIEPIMEHT
0 PacIO3HABAHUIO CYNIb(HI-HOHOB.

12 »enens

§14. 3ananus Ha c.80: Nel-
3(yctHO); Ne4-6 (TTMCEMEHHO)

25

Oxcunsl cepbl. CepHast KHCIOTa, (HU3NIESCKUE U
XUMHYECKUE CBOMCTBA, IPUMEHCHUE

CaMoCTOSITENIBHO COCTaBJIATh
YpaBHEHUS peakIui,
MO/ATBEPIKIAIOIINX CBOWCTBa
pa30aBICHHOH CEpHOW KHCIOTHI, H
Pa3bACHATD nux B cBeTe
HpeCTaBICHUH 00
EKTPOIUTHUECKOH JTUCCOLMALUE U
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX

Hporeccax. CocraBidaTb
MOJIEKYJIApHBIE (POp MyIIBI CPEHUX M
KUCIIBIX ~COJIE  CepHOM  KUCIOTBHI.
IIpoBoaUTE XUMHYECKUI SKCIEPUMEHT
0 PAacIIO3HABAHUIO CYNIb(aT-HOHOB.

13 "enens

§15. 3ananus Ha c.85: Nel-
5(yctHO); Ne6-9 (mrcpMeHHO)

26

XUMHUYECKUE PEaKIUH, JIEKAIIe B OCHOBE
MPOMBIIUICHHOTO CI10c00a MOMYdeHUs] CEPHOU KHCIOTHI.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEN Cpebl
COETMHEHUSIMU CEPBI

CocTaByiATh  YpaBHEHUS  peaKIHi,
MOATBEPKIAIOLINX CBOICTBa
KOHLIEHTPUPOBAHHOMK CepHOIt
KUCJIOTBI, M DPAa3bsCHATh MX B CBETE
MPENCTaBICHU! 00 OKUCIUTENbHO-
BOCCTaHOBHTEJIBHBIX IPOLIECCaX.

13 "enens

§27. 3ananus Ha c.141:
Nel(a),2,3(yctHO); NeS5
(TTUCBMEHHO)

27

Brrunciienrie MaccoBO# JOMH BBIXOJa MPOAYKTA PEAKITUH

CaMOCTOSITENBHO paccMoTpeTh
ITOpUTM  pEUIeHHs  3aJaud MO0
YPaBHEHUIO XHMHUYECKON peakuuu c
UCIIOTb30BaHHEM BEIIIECTB,
COAEpXKAIIUX ONPEIENEHHYIO OO0
npuMmecedl. Pemars 3agaun JaHHOrO
THUIIA.

14 wenens

3anucu B TETpaIi.
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28

OOmmas xapakTepucTrKa 3J1eMeHToB VA-Tpynisl. A30T,
pacrpocTpaHeHe B IpUpoe, PU3NIECKHE U XUMUYECKHE
CBOICTBa

CaMOCTOSTEIILHO paboraTh c
y4eOHHKOM C IIeJbI0  YIITyOJIeHHS
3HAHUHA O MEPHOIMYECKOM 3aKOHE U
MEPHOUIECKON CUCTEME XMMHYECKHX
snementoB . WM. Menpaeneesa,
crpoenunn BemiecTBa. CaMOCTOSITEIILHO
COCTaBJATh  YpaBHEHHS  PeaKIHii,
MOATBEPKIAIONINX OKUCIHUTEIBHBIE
BOCCTaHOBHTEJIbHBIE CBOMCTBA CEPBI,
CpaBHUBAThH CBOMCTBA MPOCTHIX
BEIIECTB.

14 »enens

§16. 3amanus Ha ¢.89: Nel-2
(ycTHO).

29

AMMI/IaK, €ro (1)I/I3I/I‘IBCKI/IG U XUMHYCCKHEC CBOﬁCTBa,
TNOJTYYEHHUE U MPUMCHCHUEC

XapakTepu3oBaTh ¢dusmIeckue
CBOMCTBa aMMHaka Ha  OCHOBE
HaOJTIoIeHUS JIEMOHCTPALIOHHOI'O
oIlbITa TIOJy4EHUs. aMMHaKa.
OOBSICHATH peaxkLumn TOpeHus
aMMHaKa B KHCJIOPOAE M OKMCIIEHHS
KHCIIOPOAOM B MIPUCYTCTBUH
KaTaju3aropa C TOYKH  3PEHUs
NpPE/CTaBIeHUT 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX MPOLIECCAX.

15 »enens

§17. 3amanns nHa c.93: Nel-5
(yctHO); Ne6-9 (mmrcpMeHHO)

30

10

IIpakTuuyeckas padora Ne 3 no teme «Ilonyuyenne
aMMHAaKa, H3y4YeHHUe ero CBOMCTB

CaMmocTosTeIbHO paboTaThb c
yueOHukom. ColOmomaTh — mpaBHia
TEXHHKH 0E30IacCHOCTH MpH padoTe ¢
nabopaTopHBIM ~ 00OpYIOBaHHEM U
XUMHUYECKUMH peaKTHBaMH,
OKa3plBaTh MEPBYIO IOMOIIb IPH
O)XOrax M TpaBMax, MOMYYCHHBIX MPU
pabote c peakTuBamMu u
1ab0paTOPHBIM obopynoBaHHeEM,
HCCIIEIOBATh CBOMCTBA aMMHUAKa.

15 uenens

827. 3ananus Ha c.141:
Ne1(6),4(ycTHO); Ne6 (MHCHMEHHO)

31

11

A3zoTHas kuciora, e Gpu3nueckue 1 XUMHUYECKHUEe CBOHWCTBA

W3obpaxkath CTpyKTYpHYIO (GopMyiy
A30THOMH KHUCJIOTHI, OlpeNeNIsATh

§18. 3ananus Ha ¢.99: Nel-4
(yctHo); Ne5-8 (mucpMeHHO)
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BAJIECHTHOCTh M CTEIIEHb OKHUCJIECHUSI
aTomMa as3ora B MOJICKYJIC a30THOW
KHCITOTBI. OO0cyxnathb obue
CBOMCTBA KHCJIOT Ha TPUMEPE CBOMCTB

pa30aBICHHON  a30THOW  KUCIOTHI.
OreHUBaTh TPaBUIEHOCTD
BBITIOTHEHHS yaeOHoI 3aJ1a4m.

PaccMaTpuBaTh XUMHYECKHE

pEaKIUK POMBIILICHHOTO

MOJTyYeHHUsI a30THOM KHCIIOTHI €

TOYKH 3pECHHS
OKHCITUTENIbHO-BOCCTAHOBHTEIBHBIX
nporieccoB. COIOCTaBIATh CBOHCTBA
pa30aBleHHOW M KOHIICHTPHPOBAHHOI
A30THOM KHCIIOTHI. XapaKTepHU30BaTh
CBOMCTBa BEILECTB B xofe
JIEMOHCTPAIIMOHHOTO ~ SKCIIEPUMEHTA.
Hcnonp30BaTh METOA  AJICKTPOHHOTO
Gananca npu paccTaHOBKe
K03 PHIHEHTOB B ypaBHEHHSX
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX
peaxuui.

16 "enens

32

12

Hcrnonp30Banne HUTPATOB U COJIEN aMMOHMSI B KAUECTBE
MUHEpaNbHBIX yIoOpeHnii. XuMHU4ecKoe 3arpsi3sHeHHe
OKpY>KaIOMIEH Cpelbl COeTMHEHUSIMH a30Ta

CocTraBiiTh YpaBHEHHS XMUMHYECKHX
peaxuuid, XapaKTePU3YIOLIIX
XHMHUECKHUE CBOMCTBa coneit
aMMOHUS, M DPa3bsCHATb HUX B CBETE
Hpe/ICTaBIeHUI 00
EKTPOJIUTHYECKOH  JTCCOLMALINH.
CocTaBiATh  ypaBHEHHA  peaKUUi
paznoxeHust HUTPATOB. OObBICHATH
KAQueCTBEHHYIO DPEaKLHI0 Ha HHUTpar-
HOHBI, OTJIM4aTh COJIM  A30THOM
KHCJIOTHl OT XJIOPHJOB, CYib(haros,
CcynbQuIOB U CyIbGUTOB, OOBSICHATH
KPYroBOpOT a30Ta B MPUPOJIE.

16 menens

§18. 3amanus Ha ¢.99: Nel-4
(yctHO); Ne5-8 (IMCbMEHHO)

33

13

®ocdop. Oxeun dhocdopa (V) u pocdopras kucora,

Xapaxkrtepu3zosatb (ochop Ha

§19. 3amanns Ha ¢.103: Nel-3
(yctHO); No4-6 (IHCBMEHHO)
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(l)I/I3I/I‘{eCKI/Ie U XUMHYCCKHEC CBOﬁCTBa, MOJTy4€HUe

OCHOBAHHH €T0 MOJIOKECHUS B
nepuoandeckoit cucreme . 1.
MenpeneeBa. M3ydars cBOWCTBA
6eoro 1 kpacHoro ¢ocgopa.

CocrapisTh ypaBHEHHsS XUMHUYECKHX
peaKiuii, XapaKTepHU3yIOLINX CBOHCTBA

(hochopa Kak OKHCITUTEIS U Kak

BOCCTaHOBHTEIS, U OOBSCHATH HX C

TOYKH 3peHHs OKHCITHTEITHO-

BOCCTaHOBHTEIBHBIX MPOIIECCOB.

17 "enens

34

14

Hcnonb3oBanue hocdaroB B kKauecTBe MUHEPATbHBIX
ynoOpeHuii. 3arpsisHeHUe NPUPOTHOI cpeabl hocharamu

3anuceIBaTh  ypaBHEHHs  PEAKILUH,
XapaKTEePU3YIOIINX CBOKWCTBA OKCHIA
¢docdopa(V) Kak KHCIOTHOTO OKCHJA.
PabGoraTp B mapax.

17 nenens

§19. 3amanus Ha c.103: Nel-3
(yctHO); Ne4-6 (TTCBMEHHO)

35

15

VYriepon, pacnpocTpaHeHUe B IPUPOE, PU3UIECKUE U
XHUMHYECKHE CBOMCTBA

CaMOCTOSTENIEHO ~ XapaKTepU30BaTh
aneMeHTsl |VA-rpynmel Ha OCHOBaHHU
HOJOXKEHHST HX B  IICPHOAMICCKOH
CHCTEMeE M CTPOCHHS UX aTOMOB.
OOBSICHATH SIBJICHUE aIcopOLMH Ha
OCHOBE JIEMOHCTPALIHOHHOT'O
IKCIIEPUMEHTA. CocraBisiTh
YPaBHEHHSI XMMHYCCKHX  PEaKLHii,
XapaKTepU3YIOLIUX

CBOIICTBA yriepona Kak OKHCIUTENS U
KaK BOCCTAHOBHUTEIISI, M OOBSCHATH HX
C TOYKH 3PEHUS  OKHCIHTEIBHO-
BOCCTaHOBHTEJIBHBIX MPOLIECCOB.

18 "enens

§20. 3amanus Ha ¢.109: Nel-5
(yctHO); Ne6-8 (IMCbMEHHO)

36

16

Okcunpl yriepoaa, ux GU3HYecKue U XUMHUYECKHIEe
CBOHCTBA. DKOJIOTUIECKHE TPOOIEMBI, CBSI3aHHBIE C
okcuaom yriepona (1V)

Uzobpaxkath CTpyKTYpHYIO (GopMyiy
okcupa yruepona (ll). Pa3wsacuaTh
JOHOPHO-aKIIENITOPHBII MeXaHU3M
00pa3oBaHUs ~ MOJEKYIbl  OKCHAA
yrnepopa (Il), mexaHusm neWcTBus
okcuma yraepoma (ll) Ha xuBBIE
OpraHU3MBI. CaMoCTOSATENEHO
paborate ¢ KHUrOH. JlOoKa3bIBaThH
KHUCIIOTHBIN Xapakxrep OKCHJIa
yraepona (1V).

18 "enens

§21. 3amanns Ha c.114: Nel-3
(yctHO); Ne6-8 (mHCbMEHHO)

37

17

VYronpHas KUCIIOTa U €€ CONH

VYdacTtBoBaTh BO (ppOHTATBHOMN

§21. 3amanns Ha c.114: Nel-3
(yctHO); Ne6-8 (mrcpMeHHO)
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Oecene. [IpoBOMTH Ka4eCTBEHHYIO
peaxImio Ha KapOOHAT-HOHEI.
Cobnroath

IpaBujia 0€e30IaCHOCTH npu pa60Te C
KHCJIOTaMH.

19 »enens

38

18

IIpakTHyeckast padora Ne 4 o Teme "Ilonyuenne
yriiekucioro raza. KauectBennas peakuusi Ha
kapOoHaT-uoH"

TIpOBOIHTh KAYECTBEHHYIO PEAKIIHIO
Ha okcup yrieponma (1V), cobmonmats
MpaBWia TEXHUKH OE30MaCHOCTH MpH
MPOBECHUH J1TabOPaTOPHOTO  OIBITA.
XapakTepnu30BaTh CBOWCTBA BEIIECTB B
X0[e J1abopaTOPHOro 3KCIEPHUMEHTA.
Cobmronatpb npaBmIa TEXHHUKU
OezomacHocTn  Tpm  pabore ¢
71a00paTOpHBIM ~ 00OpYIOBaHHEM U
peaKTHBaMH,  OKas3bIBaTh  IMEPBYIO
MOMOIIb TMPH OXOraX ¥ TpaBMax,
CBS3aHHBIX  C  peakTHBaMH |
n1abopaTOpHBIM obopynoBaHHeEM,
UCCIeIOBaTh  CBOMCTBA  M3Yy4aeMbIX
BELICCTB.

19 »enens

39

19

IepBoHauanbHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX
KaK O COeITMHEHMAX yIiiepoa

CocTaBisATh ~ KOHCIIEKT  JICKLHH.
BrIpabaTeiBaTh yMEHHE COCTaBIATH
CTPYKTYpHBIC (bopmyb
OPraHMYECKUX BEIIECTB.

20 nenens

§22. 3amanus Ha c.119: Nel-5

(yctHO); Ne6-8 (mrcpMeHHO).§23.

Bamanus Ha c.122-123: Nel-2
(yctHO); Ne3,6,7,8 (IIMCbMEHHO).

40

20

Kpemnuii u ero coennnenus

JaBatp  OOLIyI0  XapaKTEPUCTHUKY
KPEMHHS  Ha  OCHOBaHUHM  €ro
MOJIOXKEHUS B TIePUOINYECKOM
TabMuIle M CTPOCHUS €ro aroma.
CaMOCTOSITEIIBHO COCTaBJIATh
YpaBHEHUS] XMMHYECKHX  PEaKLHi,
XapaKTEePU3YIOIHUX CBOHCTBA KPEMHUS
u okxcuaa kpemuus (1V), u o0bACHATH
HX C TOYKH 3PEHHS OKHCIHUTEIIBHO-
BOCCTAHOBHUTEJBHBIX  IIPOLECCOB U
IIEKTPOIUTHYECKOH JTUCCOLUALMH.

20 menens

§ 24. Baganusa Ha c.127: Nel-
2(yctHo); Ne3,5(rucbMeHHO)

4

21

IIpakTuuyeckas padora Ne 5. Pemenue
JKCIEPUMEHTAJIBHBIX 32/1a4 10 TeMe «BaxHeiiue
HEMEeTAJIBI U UX COeTHHEHHUS

BrInoaHaTs XUMHYECKUH
9KCIEPHUMEHT, CcOoOJronas MpaBuiIa
TEXHHMKH 0€30I1aCHOCTH.

21 senens
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42

22

KonTtpoabnas padora Ne3 no teme «Bakneiimme
HEMETAJJIbI U UX COeTUHEHUs»

CaMOCTOSITENEHO BEHITIONHATD 33/IaHUS
ornpeaenEéHHON CJIO’)KHOCTH 1o
IPOHJCHHOMY MaTepHay.

21 uenens

43

23

O6HIa$I XapaKTCPpUCTUKA XUMHUYCCKUX DJICMCHTOB —
METaJIOB. MeTainueckasl CBs3b U MeTaJUTHdecKas
KpUCTAJUTNYCCKAasL peméTKa. ®duznveckue CBOMCTBA
MCTaJIJIOB

XapaKTepI/BOBaTB MCTaJJIbI Ha
OCHOBaHWH nux TIOJIOKCHUS B
HepHOZ[PI‘ICCKOﬁ CUCTEME U CTPOCHUA
HUX aTOMOB.

22 uenens

§ 28. 3amanus Ha c.149: Nel-
5(ycTHO).

44

24

XUMHUYECKUE CBOWCTBA METAJIIOB. DJIEKTPOXUMHUUECKUIA
AL HaNpsKEHUM METalIoB

OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHHs CBOWCTB METAaUIOB IIO
TIepuoLy u B A-rpynmnax.
OtpabarbIiBaTh HAaBBIKK COCTaBIICHUS
ypaBHEHUI OKHCIIUTEJIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUIL.

22 uenens

§ 29. Baganus Ha c.153-154: Nel-
3(yctHO); Ne6-12 (TmceMeHHO)

45

25

OO1me crocoObl nonyueHus: MetayuioB. CIiaBsl.
Brruuciaenust no YPaBHEHUAM XUMHUYICCKUX peaKHHﬁ, eciin
OJIMH U3 PEareHTOB COACPKUT IIPUMECH

Hcnons3oBats IPHOOPETEHHBIE
3HaHMSL O  cHoco0ax — MONyYEeHHs!
METaJlIoB Ut Pa3bACHEHUS
(bU3MYEeCKUX ~ CBOWCTB ~ METaJIoB.
CpaBHMBaTh MeTaldbl M  CILIABBI.
Pemars pacuéTHble 3a1auH.

23 Henens

§36. 3ananus Ha c.188: Nel-
2(ycTHO)

46

26

ITonsiTe O KOPPO3UU METAILIOB

Hcnons3oBath HpHOOPETEHHbIE
3HaHUA O  KOpPPO3MHM  METaJlIoB
criocobax e€ ycTpaHeHHs!.

23 Henens

§35. 3ananus Ha c.182: Nel-
3(ycTHO)

47

27

Illeno4uHpie MeTaIbI

XapakTepu3oBaTh TIOJIOKEHHE
IIEJIOYHBIX METaJIJIOB B
HEePUOINYECKOH TalJiile U CTpOoeHUe
ux aromMoB. OrpabarbiBaTh YMEHHE
3alMChIBATh  YPaBHEHHMS  PEaKIMi,
XapaKTePU3YIOLIHX XMMHYECKHE
CBOICTBA LIEJIOYHBIX METAILIOB.

24 wenens

§ 30. Baganus Ha c.158-: Nel-
3(ycTHO); 3amaHus Ha c.159 Nel-4
(TTUCBMEHHO)

48

28

OKCHIIBI ¥ TUAPOKCHUIBI HATPHS U KaJIHA

OtpabaTbiBaTh YMEHHE COCTaBIATH
YpaBHEHUS peaxuuid,
XapaKTEPU3YIOLIHX XMMHYECKHE
CBOWCTBA OKCHIOB W THIPOKCUIIOB
IIEJIOYHBIX METAJUIOB C TOYKH 3PEHHS
OKHCIIUTEJILHO-BOCCTAHOBHTEIBHBIX
NPOLIECCOB M 3JIEKTPOIUTHYECKON
JIMCCOLIMALIIH.

24 nenens

§ 30. Baganus Ha c.158-: Nel-
3(yctHO); 3amanus Ha c.159 Nel-4
(TTUCBMEHHO)

49

29

Ilemouno3eMeNbHBIC METAJUIBI — KAIbIMA M MaTrHUH

OTtpaboTka yMEHUH 3aIHUCHIBATh
YpaBHEHUs! peaklui,

§ 31. Baganus Ha c.163: Nel-
2(yctHO); Ne4-6 (mucbMeHHO)
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XapaKTePUIYIOINX XHMUIECKIE

CBOMCTBA IIEJIOYHO3EMETBHBIX
METaJIJIOB c TOYKHU 3peHHS
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB M AJIEKTPOJIMTHUYECKOM
JIMCCOIMALINH.

25 "enens

50

30

Bakueiinme coequHEHNs KaJbIUs

OtpaboTKa  yMEHWH  3aIiCHIBAThH
YpaBHEHUS peaxiui,
XapaKTepU3YFOLIHX XUMHYECKHE
CBOMCTBa IIEJIOYHO3EMETBHBIX
METAJIJIOB c TOYKH 3peHus
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX
NPOIECCOB U DNEKTPOITUTHIECCKOH
JIMCCOIMALINH.

25 Henens

§ 31. Baganus Ha c.163: Nel-
2(yctHO); Ne4-6 (TTMCEMEHHO)

51

O00011IeHHE U CUCTEMATU3ALU 3HAHUN

CaMOCTOSITEJIBHO BBINONHATh 3a/IaHUs
onpeenéHHO CIIOKHOCTH o
HPOHIECHHOMY MaTepHaly.

26 Henens

IoBToputs § 28-31.

52

Ké€crrocTb BOJBI M CIIOCOOBI €€ ycTpaHEeHUs!

OtpabarbiBaTh YMEHHUS 3aIliChIBATDH
YPaBHEHUSI PEAKUMH C TOYKU 3PCHUS
EKTPOIUTHYECKOH  TUCCOLMALINH.
OnuceiBaTh  CBOICTBA  H3y4aeMBIX
BEILLIECTB Ha OCHOBE HaOIIOJCHHI 3a
ux npespamenusiMa.  OGcyxaath
JIEMOHCTPALIMOHHbIH 3KCIIEPUMEHT.

26 Henens

§ 32. Baganusa Ha c.166: Nel-
4(ycTHO)

53

IIpakTuuyeckas padora Ne 6 no teme "KécTKOCTh BOABI
U MeToabI €€ ycTpanenus'

Beinoansate XUMHYCCKHI
JKCIIEPUMEHT,  COOMIOJas  IMpaBHia
TEXHHMKH 0€30I1aCHOCTH.

27 Henens

54

ANIOMUHNNA

OtpabaTbiBaTh HABBIKM COCTaBJICHUS
YpaBHEHUI OKHCIIUTENIBHO-
BOCCTaHOBHTEIBHBIX PpeaKuuii.
Oo6cyxaaTh JIEMOHCTPAIIMOHHBIN
sKcriepuMeHT. ONHUCHIBaTH CBOMCTBA
W3y4aeMbIX BELIECTB.

27 Henens

§33. 3amanns Ha c.171: Nel-3
(yctHO); Ne4-7 (IMCBMEHHO)

55

Awm(oTepHBIE CBOWCTBA OKCHIA U THAPOKCHIA

OTtpabaTbIBaTh HABBIKH MIPOBEICHHUS
XMMHYECKOTO KCIIEPHMEHTA.

§33. 3amanns Ha c.171: Nel-3
(yctHO); Ne4-7 (muchMEeHHO)
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Coburonats npasuia Th.
TIpakTHYeCKH J0Ka3bIBATH
aM(OTEpHbIH XapaKTep OKCHIOB U
THIPOKCHIOB amtfoMHUHUsL. ONUCHIBATH
u3yyaeMble  BEIIECTBA B XOZe
MPOBEICHUS XHUMHUYECKOTO
JKCIIEPUMEHTA.

28 menens

56

Keneso

OtpabarbIBaTh yYMEHHE COCTaBIISTH
YpaBHEHUS peakIui,
XapaKTepU3YIOLIHX XUMHUYECKHE
CBOMCTBAa JKele3a C TOYKU 3PEHHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
TPOLIECCOB. CaMOCTOSITEILHO
paboTaTh ¢ Y4eOHUKOM.

28 Henmens

§34. 3ananus Ha c.176: Nel-
53(ycrHo); ¢.177: Ne 4-9
(TIMCBEMEHHO).

57

Okcupl, ruapokcuant u conu xenesa (1) u xenesa (111)

OtpabarbiBaTh  IKCIIEPUMEHTAIIbHbIC
yMeHus, cobmopate mnpaBwia Thb.
OrpabarbiBaTh YMEHHE 3aIliChIBATDH
ypaBHEHUS peakuuii,
XapaKTePU3YIOIIHX XHMHYECKHE
CBOICTBa COSIMHEHMH JKene3a ¢ TOYKU
3peHus OKHCIIUTEIILHO-
BOCCTaHOBHTEJIBHBIX IPOLIECCOB

U 3JIEKTPOIUTHYECKOH HUCCOLMALIIH.
CaMOcCTOSITEbHO paboratb c
yueOHukoMm. CoOmronate npaBmia Th
npu  pabore ¢  J1abOpaTOpPHBIM
000pyIOBaHHEM U  XUMHYECKHMH
peaKTHBaMH, OKa3bIBATh IIEPBYIO
[OMOLIb TIPU OXOraXx WU TpaBMaXx,
TIOJy4E€HHBIX npu pabote c
peakTuBaMu u 11a60paTOPHBIM
000pyI0BaHUEM, HCCIIE/I0BATh
CBOWMCTBA U3Y4aeMbIX BEIIECTB.

29 Henens

§34. 3ananus Ha c.176: Nel-
53(ycrHo); ¢.177: Ne 4-9
(TTUCBMEHHO).

58

O0001IeHE U CUCTEMATH3aIMs 3HAHWIA

BrinonuaTe 3amaHus  onpenenéHHON
CIIO’)KHOCTHU mno MIPONIEHHOM Y
MaTepuaiy.

29 "enpens

§34. 3ananus Ha c.176: Nel-
3(yctHo); ¢.177: Ne 4-9
(TTUCBMEHHO).

59

ITIpakTnyeckas padoora Ne 7. Pemenue

BEITOTHATS XUMHUYECKHI
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IKCIEPUMEHTAIBHBIX 32124 10 TeMe «BaxkHeiinme OKCIIEPUMEHT, CO0JII0ast IpaBHiIa 30 nepensn
METAJUIbI U UX COeINHEHU» TEXHIKH 6€30MACHOCTH.
OCyIEeCTBIATH PACYETHI IO 30 Henmens 3anmcu B TETpaIH.
Bbruncnenus no ypaBHEHUSIM XUMHYECKUX PEAKIMH, €U YPaBHCHHAM XHMHYCCKHX PeAKLIH,
OIpe/IeNIeHNsT MAaCCOBOI JIOITH
60 10 OJTH U3 PEareHTOB JIaH B U30BITKE WU COMCPIKUT BBIX0/1a [IPOJIYKTA PEAKLIH.
npuMecy. Beruncinenns MaccoBOi JJOU BbIXO/1a MPOAYKTa
peaxkuuu
CaMOCTOSITEILHO BBIMOJIHATEL 3aJaHUS 31 »Henensa TloBTopuTs §28-36
61 11 O0o001IeHne U cucTeMaTH3alus 3HaHUH onpeenéHHOM CIIOKHOCTH o
IIPOWICHHOMY MaTepHay.
KonTtposubnas paGora Ned no teme «Bakueiimme CaMOCTOSITENTbHO BBHITIONHSTH 3a/IaHUS 31 menens
62 12 OnpeaenEHHOM CIIOKHOCTH o
METAJUIbI U MX COeUHECHUS» NPOFIEHHOMY MATEpHATY.
63 13 BelliecTBa 1 MaTepHAbl B IOBCETHEBHOM JKI3HH deoBeka CocCTaBJIATh KOHCIIEKT JIEKIIAH. 32 Henmensa §37.3amanus Ha c.197: Nel,3,4
(yctHO), Ne 5-6 (mucbMeHHO).
64 14 XUMHUeCKOe 3arpA3HEHHe OKPYKAIOIIEH CPebl CocCTaBJIATh KOHCIIEKT JICKITUH. 32 wenens §38.3amanus Ha c.201: Nel-5
(ycTHO)
65 15 Polb XHMHH B PEIICHHH SKONOMHUECKHX TpoBIIeM CocCTaBJIATh KOHCIIEKT JICKIUH. 33 Henens §38.3amanus Ha c.201: Nel-5
(ycTHO)
aMOCTOSITENIFHO BBINOJHATD 33J1aHUS Henes
C 33
66 16 Hrorosasi koHTpoONbHAs paboTa OnpeenéHHOM CITOXKHOCTH 1o
NPOWJICHHOMY MaTepHay.
aMOCTOSITENIFHO BBIMOIHATD 33aHHUS Heaes
C 34
67 17 O0o001IeHre U cucTeMaTh3alys 3HaHUH 3a Kype 9 kinacca OIIpeaeNEHHON CIIO)KHOCTH o
MIPOIICHHOMY MaTepHaiy.
aMOCTOSITENIFHO BBIMOIHATD 33aHHUS Heaes
C 34
68 18 IloaBeneHne UTOrOB OIIpeaeNEHHON CIIOKHOCTH o

MIPOIICHHOMY MaTepHaiy.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68 yacoB

66



YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1.0.C. T'abpuensa, U.I'. OctpoymoB, C.A. Cnankos/Xumwms, 8 kmacc: yueOHHK/- MocCKBa:
[Ipocsewenue, 2022 ron.

2.0.C. Tabpuensn, U.I'. OcrtpoymoB, C.A. Crnaakos/Xumusi, 9 xmacc: ydeOHHK/- MockBa:
[Ipocsewenue, 2019 rox.

METOAUYECKHUE MATEPHAJIBI 1JI1S1 YYUTEJISA

1. Xumus (6a3oBwlii ypoBeHb). Peamuzaums tpeOoBanuit ®I'OC ocHoBHOro o01IETO
oOpasoBanus. Meroanueckoe nocobue s yauress. https://edsoo.ru/Predmet_Himiya.htm
2.0.C. I'abpuensa. Meroauueckoe nocodre k yaeOHuky xumun. Mocksa: [poda,2022 ro.

3.JLU. AcanoBa. Texnomorndeckue kaptel k yueOHuky O.C. 'abpuensna Xumus. Mocksa:
Hpoda,2022
TOJI.
3. l'abpuensu O. C., Bockoboitnukoa H. II., fAmykoBa A. B. HacronbpHast kHHUra y4urens.
Xumus. 8 ki1.: Metoauueckoe rocobue. - M.: Jlpoda, 2021.
4. T'abpuensu O. C., AmykoBa A. B. Terpaap s 1a00opaTOpHBIX OMBITOB M MPAKTUYECKUX
pabor. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 xmace». M.: JIpoda, 2022.
5. T'abpuensn, O. C. Meroaudeckoe mocodue k yueOHuky O. C. 'abpuensHa «Xumwusi». 8
kiacc / O. C. I'abpuensin. — M.: Ipoda, 2021. — 109.
6. I'abpuensn, O. C. Meroaudeckoe nocodue k yueOnuky O. C. I'abpuensna «Xumwusi». 9
kiacc / O. C. I'abpuensin. — M.: Ipoda, 2021. — 108.
7. Xumust: TexHojorndeckue kapTthl kK ydeOHuky O. C. I'abpuemnsHa «Xumus. 8 Kimace» :
MeTtoaudeckoe nocooue / JI. . Acanoa. — M.: Jlpoda, 2020
8. Xummus: TexHosjornueckue kaptbl kK yueOHuky O. C. 'abpumensna «Xumwus. 9 kimacey» :
Metoaudeckoe nocooue / JI. . AcanoBa. — M.: Jlpoda, 2018
9. Xumus. 8 xi.: KontponbpHble W mpoBepouHbie paboTel k yueOHuky O. C. [NaGpuensHa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2022.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHE
8 kuace.
1.http://school-collection.edu.ru/
2.http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
3. http://him.1september.ru/
4. http://www.hij.ru/
5. http://my.mail.ru/community/chem-textbook/
6. http://teacher-chem.ru/metodkopilka/elektronnyie-resursyi.html
7. http://www.chemistry.ru/
8. http://www.school2.kubannet.ru/
9. http://www.himhelp.ru/
10. http://www.alhimikov.net/
11. http://chemfiles.narod.ru/
12.bubnuoTteka I1OK https://m.edsoo.ru/7f41837c
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9 kJjacc.
1.http://school-collection.edu.ru/
2.http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html

3. http://college.ru/himiya/

4, http://him.1september.ru/

5. http://www.hij.ru/

6. http://my.mail.ru/community/chem-textbook/

7. http://teacher-chem.ru/metodkopilka/elektronnyie-resursyi.htmi
8. http://www.chemistry.ru/

9. http://www.school2.kubannet.ru/

10. http://www.himhelp.ru/

11. http://www.alhimikov.net/

12. http://chemfiles.narod.ru/
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IIpnaoxenune 1
KPUTEPUU 1 HOPMbI OIIEHKY 3HAHUM OB YYAIOIIUXCSI

1. Ouenka ycTHOro 0OTBeTA.

Ouenka "S" craButcs, ecinu 00yJarOUTHiCs:

1. moka3bIBaeT riry00OKO€ U MOJIHOE 3HAHUE U IOHUMaHHUE BCEro 00bEMa MporpaMMHOTO

Marepuaia; I[OJHOE€ TOHUMAHUE CYIIHOCTH pPAacCMAaTPUBAEMBIX TOHSTHM, SBICHUUA U
3aKOHOMEPHOCTEM, TEOpHId, B3aHUMOCBSI3EH;

2. yMeeT COCTaBUTh MOJHBIA U NMPABUWIBHBIM OTBET Ha OCHOBE M3YYEHHOI'O MaTepuasa; BbIACIATh
TJIABHBIC TIOJIOKEHUS, CAMOCTOSITCIILHO TIOJATBEPXKIATh OTBET KOHKPETHBIMU IpUMEpaMu, (aKTaMu;
CaMOCTOSITEIbHO M apryMEHTHpPOBAHO JeNaTh aHaiu3, OOOOIIEeHUs, BBIBOABI. Y CTaHABIMBATH
MEXIIpeMETHBIC (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHWI) U BHYTPUIIPEAMETHBIC CBSI3H, TBOPUYECKU
NPUMEHATHh TOJYYCHHbIE 3HAHUA B HE3HAKOMOW cuTyauuu. I[locinenoBaresibHO, 4YETKO, CBS3HO,
000CHOBaHHO ® 0e30mHMO0OYHO W3JaraTh Y4YeOHBI MaTepual; JaBaTh OTBET B  JIOTUYECKOM
MIOCJIEIOBATEILHOCTH C UCMOJIb30BAaHUEM MPUHATOM TEPMHHOJOIHMM; J€JaTh COOCTBEHHBIE BBIBO/JIBI;
(dbopMynupoBaTh TOYHOE OMNpPEACIEHUE U HCTOJKOBAHHUE OCHOBHBIX IOHSTHUN, 3aKOHOB, TEOPH; Mpu
OTBET€ HE TMOBTOPATH JOCJIOBHO TEKCT Yy4yeOHMKa; H3JaraTb MaTepuaid JUTEPaTypHBIM S3BIKOM;
MPaBMWJIBHO M OOCTOSITEIbHO OTBEYaTh Ha JOINOJHUTENIbHbIE BONpPOCHl yuuTens. CaMOCTOSITENTbHO U
palOHaIbHO UCHOJb30BaTh HAIJISIHbIE TOCOOMS, CIIPAaBOYHBIE MAaTEepHalIbl, y4€OHUK, JOMOJIHUTENBHYIO
JTUTEpaTypy, MEPBOMCTOUYHHUKHU; MPUMEHSATH CHUCTEMY YCIOBHBIX O0003HAUEHHUM TPU BEICHUU 3aIMCEH,
COMPOBOXKIAIOIINX OTBET; KCIOJIb30BAHUE JUISl OKA3aTeNbCTBa BBIBOJIOB W3 HAOJIONEHUN W OIBITOB;

3. caMOCTOATEIbHO, YBEPEHHO U 0€30IMO0YHO MpPUMEHSET MOJIydeHHbIe 3HAHUS B PEIHICHUU
mpo0sieM Ha TBOPUYECKOM YPOBHE; JIONyCKAaeT He 0oJjiee 0OJHOTO HEA0UETA, KOTOPBIH JIETKO MCTIPABJISET 10
TpeOOBaHUIO YYMUTENS; UMEET HEOOXOAMMbIE HaBBIKM pabOThl ¢ MpuUOOpamu, 4epTekaMu, CXeMaMHu U
rpadukamMu, COMyTCTBYIOIIUMHU OTBETY; 3allMCH, COITPOBOK/IAOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "3" ctaBuTcs, eciau 00yJarouics:

l.moka3pIBaeT 3HAHUA BCEro HW3YYEHHOrO MporpaMMHoOro warepuana. Jla€t mnoJHbId U
MPaBWJIbHBI OTBET HA OCHOBE H3YYEHHBIX TEOpHUI; HE3HAUMUTEIbHBbIE OLIMOKM M HENOYETHl MpHU
BOCIIPOM3BE/ICHUM M3YyYEHHOTO Marepuala, ONpENeNeHHs TMOHATHM [an HemoJiHble, HeOoJblIne
HETOYHOCTH IPU UCIOIb30BAaHUHN HAYYHBIX TEPMHUHOB WJIM B BBIBOJAX M 0000IIEHUAX U3 HAOIIOACHUI U
ONBITOB; MaTepHaJl U3JIaraeT B ONPEICICHHON JOrMYeCKON MOCIEN0BATEIbHOCTH, MIPU 3TOM JIOIYCKAaeT
OJIHy HErpyOyro OIIMOKY WM He Oojiee ABYX HEIOYETOB U MOXKET MX HMCIPABUTH CAMOCTOSTEIHHO MPHU
TpeOOBaHUU WM MPU HEOOJBIION MOMOIIM MpPErnoAaBaresis; B OCHOBHOM YCBOMJI y4eOHBII MarepHal;
MOATBEPXK/Ia€T OTBET KOHKPETHBIMM IPUMEPAMH; IPABUIBHO OTBEYAET HA JOIOJHUTEIBHBIE BOIPOCHI
YUHTEIA;

2. yMeeT CaMOCTOSITENIbHO BBIJEIIATH TJIABHBIE TIOJIOKEHHS B U3YYEHHOM MaTepualie; Ha OCHOBAHUH
(akToOB U MpUMeEpOB 0000IIATh, JIEaTh BHIBOJbI, yCTAHABIMBATH BHYTPUIIpEIMETHbIE CBsI3U. [IpruMeHaTs
MOJIyYeHHBbIE 3HAHUS HA MPAKTHKE B BHUJIOU3MEHEHHOW CHUTyalluu, COOJIOAAaTh OCHOBHBIE IpaBHIIa
KyJIbTYpbl YCTHOM pe€4Yd U CONPOBOXKJAKIIEH NUCbMEHHOM, HCIOJIb30BATh HAYYHbIE TEPMUHBIL;

3. He o0Onajgaer JOCTAaTOYHBIM HABBHIKOM pabOThI CO CIPABOYHOM IUTEpaTypoH, y4eOHUKOM,
MEePBOUCTOYHUKAMH (TPAaBUIBLHO OPHEHTUpPYETCS, HO pabotaeT MemieHHO). JlomyckaeT HerpyoObie
HapyleHus MpaBUil odopmIIeHUS MACbMEHHBIX padorT.

Ouenka "3" craBurcs, ecinu 00ydaroUuncs:

1. ycBOMI OCHOBHOE COJIep’KaHue Y4eOHOTO Marepualia, uMeeT mpoOesbl B yCBOGHUU MaTepHualia
HE MPENsATCTBYIOLIME JAIbHENIIEMY YCBOEHHUIO IPOTPAMMHOI0O MaTepuania;

2. MaTepHall u3naraeT HeCUCTeMaTU3UPOBAHHO, parMeHTapHO, HE BCET/1a MOCIEeI0BATENHHO;

3. MOKa3bIBaeT HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTACIHHBIX 3HAHUN M YMEHH; BBIBOJBI U
0000111eHUsT apTryMEHTHPYET cabo, JOMyCKaeT B HUX OIIHOKH;

4.1omyCcTHJI OMUOKA M HETOYHOCTH B HCIIOJIb30BAHMM HAYYHOW TEPMHUHOJIOTHUHU, OTMpPENEICHUS
MOHATUN JaJl HEIOCTATOYHO YETKHE;

5. HEe UCTOJB30BAT B KaYECTBE JI0KA3aTEIhCTBA BBIBOJBI U 000OIIEHNS U3 HAOMIOACHUH, (HaKTOB,
OTIBITOB MJIU IOTYCTHJI OIIMOKU MPH UX U3JI0KECHHH;

6. UCHBITBIBACT 3aTPyJHEHHS B TMPUMEHEHUM 3HAHWUN, HEOOXOAMMBIX JUIS pEIICHUs 3aaad
pPa3IUYHBIX THUMOB, MpU OOBSICHEHHMH KOHKPETHBIX SIBICHUI Ha OCHOBE TEOpUW M 3aKOHOB, WJIH B
MOATBEPKIEHUH KOHKPETHBIX MPUMEPOB MPAKTUUECKOTO MPUMEHEHHUSI TEOPUil;
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7. OTBeYaeT HEMOJHO Ha BOMPOCH yuuTens (ymyckas ¥ OCHOBHOE), WJIM BOCIPOW3BOIUT
coJiepKaHue TeKCcTa y4eOHHMKa, HO HEAOCTATOYHO MOHMMAET OT/ENIbHBIC TOJ0KECHHUS, UMEIOIINE BAKHOE
3HAa4YEeHHUE B 3TOM TEKCTE;

8. oOHapyXHMBaeT HEJOCTATOYHOE MOHMMAaHHUE OTICIBHBIX IOJIOKEHHH MpPH BOCIPOU3BEICHUU
TEKCTa ydyeOHUKa (3amucell, MIepBOMCTOYHNKOB) WIM OTBEYAET HEMOJHO HA BOIPOCH! YUUTENS, JOIyCKas
OJIHY-/IB€ TpyObIE OLTHOKH.

Ouenka "2" craButcCs, eciu 00yJarOUTHiCs:

1. He yCBOWJI U HE PACKPBLUI OCHOBHOE COJIEpKaHUE MaTepHaa;

2. HE JeNIaeT BBIBOJOB U 000OIIEHUI.

3. He 3HAeT W HE MOHMMAET 3HAYUTEIbHYIO WJIM OCHOBHYIO YacTh NMPOTPAMMHOTO MaTepHaja B
npejenax NoCTaBICHHBIX BOIIPOCOB;

4. umu umeetr ci1abo CPOPMUPOBAHHBIE W HEMOJHBIE 3HAHUS U HE YMEET NPUMEHSATh UX K
peIIeHII0 KOHKPETHBIX BOIIPOCOB U 33734 10 00pasiy;

5. W nipu oTBeTe (Ha OJIMH BOIPOC) JIOMYyCKaeT 0oJiee IBYX rpyObIX OIMIHOOK, KOTOPhIE HE MOKET
WCIIPABUTH JIAXKE IMPU TIOMOIIH YIUTEIIS.

2. OneHKa HIKCNIEPUMEHTATbHBIX YMeHHH (MPAKTHYECKUX U JIAa00PaTOPHBIX padoT)

Or1eHKa CTaBUTCSI HA OCHOBAaHUM HAOJIIOICHUS 32 YYAITUMUCS U MIMCbMEHHOTO OTYeTa 3a paboTy.

Ouenka "5" craBurcs, eciau 00ydaroUuics:

1. mpaBUJIBHO OTPEIEIIII 1IEITh OTIBITA;

2.BBITIONHUT PaboOTy B MOJHOM OOBEME C COOIOACHHEM HEOOXOIUMOU MOCIIEeN0BATEILHOCTH
MIPOBEJICHUS OIBITOB U U3MEPCHHIA,

3. CcaMOCTOSITEIbHO W paldOHAIBHO BHIOPAT W TMOATOTOBWJI JJsi OMBITAa HEOOXOAMMOE
000pyI0BaHNE, BCE OMBITHI ITPOBEJI B YCIIOBUSAX U PEKUMAX, 00ECIICUHBAIONINX TOJIYUeHUE PE3YIhbTaTOB U
BBIBOJIOB C HAaMOOJIBIIIEN TOYHOCTBIO;

4. HAy4yHO TPAMOTHO, JIOTUYHO OMHUCa] HAOMIOACHUS U CPOPMYIHUPOBAT BBIBOJBI M3 OMbITAa. B
MPEACTABICHHOM OTYETE MPABWJILHO M aKKYPAaTHO BBITIOJIHWII BCE 3aIMCH, TAOJUIIBI, PUCYHKH, YEPTEKH,
rpauKy, BEIYUCICHUS U CIeJIaT BBIBOIBI;

5. MpOSIBIIAET OPraHU3aAIMOHHO-TPYIOBBIE YMEHUs (IOICPKUBAECT YUCTOTY paboOdero Mecra u
MOPSZIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YeT PAaCXOIHBIC MaTEPHUAIBI).

6. SKCIIEPUMEHT OCYIIECTBIISET 10 TUIaHYy ¢ YYETOM TEXHUKH O€30TaCHOCTH W TpaBUJ pabOTHI C
MarepuagamMu U 000pyI0BaHUEM.

Ouenka "4" craButcs, eciii 00yJarOIIMIAC BBITOIHUI TpeOoBaHUS K onieHKe "5", HO:

1.0TIBIT IPOBOINII B YCIIOBUSIX, HE 00CCTICUMBAIONIUX IOCTATOYHON TOYHOCTH U3MEPEHUN;

2. WM OBUIO TOMYIIEHO IBa-TPH HEI0YETa;

3. wim He O6oJiee 0THOM HerpyOoi OMMMOKKM M OJTHOTO HEJ0YeTa,

4. VI SKCTIEPUMEHT MPOBEJICH HE TIOJHOCTHIO;

5. uu B ONMCAaHUU HAOMIOJCHHI U3 OMBITA JOMYCTUII HETOYHOCTH, BBIBOIBI CJIEIIA HETIOJIHBIE.

Ouenka "3" ctaBuTcs, eciau 00yJaroIuincs:

1. mpaBUIJIBHO OMPENEIUII 1eJIb OTIBITA; padOTY BBHIMIOIHSAET MPABUILHO HE MEHEE YeM HAIOJIOBUHY,
0JIHaKO 00BEM BBITIOJTHEHHOM YaCTH TaKOB, UTO MO3BOJISIET MOIYUYUTh MPaBUIIbHBIC PE3YJIbTATHI M BBIBOIBI
110 OCHOBHBIM, MTPUHITUITHATIBLHO BaXKHBIM 3a/1a4aM PabOThI;

2. i noa60p o0opyaoBaHus, 0OBEKTOB, MaTEPHUAJIOB, a TAK)Ke PabOTHI IO HaYaIly OIbITa MPOBE
C TIOMOUIbIO YUUTENS; WJIM B XOJAE MPOBEACHHS OMBbITA U H3MEPEHUU OBLIU JOMYIIEHBI OIIMOKH B
OTHCAaHUU HabIIOAeHN, (POPMYITHPOBaHUH BHIBOJIOB;

3. ONBIT MPOBOJMIJICS B HEPAIMOHATBHBIX YCIOBHSX, YTO MPUBEJIO K MOTYyYEHHUIO PE3YIbTAaTOB C
00JIbIIIeH MOTPENTHOCThIO; UK B OTYETE ObUIM AOMYIIEHBI B OOIIEH cloKHOCTU He Ooliee ABYX OIIMOOK
(B 3amucsX eTUHUI], U3SMEPEHUSAX, B BBIYUCICHUSX, Tpadukax, TabnuIax, cxemax, aHaIu3e MOTPEIIHOCTeH
U T.J.);

4. momyckaeT TpyOyro OIMOKY B XOJIe IKCIepUMEHTa (B 00bACHEHUH, B 0(DOPMIICHUU PaOOTHI, B
COONIOICHUN TPABUIJI TEXHUKU O€30MaCHOCTH IpU paboTe ¢ MarepuaiaMu U 00OpYyAOBaHHEM), KOTOpas
HCIIPABIIAETCS MO0 TPEOOBAHUIO YUUTEIIS.

Onenka "2" cTaBuTCS, €CIM YUCHUK:
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1. me onpeaAciniI CaMOCTOATCIIBHO LCJIb OIIbITA; BBITIOJTHUIT pa60Ty HE IIOJIHOCTBIO, HC ITIOATOTOBUII
HY)KHOE 00OpyIOoBaHUE W OOBEM BBIMOJTHCHHON 4YacTH pabOThl HE MO3BOJIICT CIENATh IMPAaBHIIbHBIX
BBIBOJIOB;

2. U OIIbIThI, U3SMCPCHU, BEIYUCIICHH, HaGJIIO[[eHI/ISI MMPON3BOJUIIUCH HCIIPABUJIBHO,

3. unu B Xo1e pabOThl M B OTYETE OOHAPYKUIIUCHh B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUYEHHBIE
B TpeOOBaHUsX K oueHke "3";

4. nmomyckaer nBe (u Oonee) rpyOble OMMOKM B XOJE SKCICPUMEHTAa, B OOBSCHEHUU, B
odopmieHnn paboThI, B COOJIOACHUU TPAaBWI TEXHUKH O€30TACHOCTH NMpH padoTe C BEIIECTBAMU H
000pyZI0BaHNEM, KOTOPBIE HE MOXKET UCTIPABUTh JaXeE 10 TPEOOBAHUIO YIUTEIIS.

3. OuneHka yMeHMii peliaTh pacuyeTHbIE 322U

Onenka «5»:

B JIOTUUECKOM PACCYXJCHUU U PEIICHUH HET OMIMOO0K, 3a/1aua pelieHa palmoHaAIbHBIM CIIOCOO0M;

Onenka «4»:

B JIOTUYECCKOM paCCY)KI[eHI/II/I nu peHIGHI/ISI HET CYHIGCTBGHHBIX OIHI/I6OK, HO 3aJaa4a peHIeHa
HepaMOHAIBHBIM CTIOCOO0M, WJIH TOTYIIEHO He O0Jiee ABYX HECYIIECTBEHHBIX OIMINOOK.

Onenka «3»:

B JIOTUYCCKOM paccymz[eHI/H/I HET CYHIGSCTBGHHI)IX OHH/I6OK, HO JIOHyHICHa CyHIGCTBeHHaSI 0HII/I6Ka
B MAaTEMAaTUYCCKUX pacquaX.

Onenka «2»:

1. NMECTCA CymeCTBeHHI)Ie OHII/I6KI/I B JIOTHUYCCKOM paCCY)K)IeHI/II/I U B peHIeHI/II/I;

2. OTCYTCTBHE OTBETA Ha 3a/IaHUE.

4. OeHKa NUCBMEHHBIX KOHTPOJIbHBIX padoT

Ouenka «5»:

OTBET IOJIHBII U MPAaBWIbHBIN, BO3MOHA HECYLIECTBEHHAs OIIMOKa.

Ouenka «4»:

OTBET HETOJIHBIN UIIN TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

Ouenka «3»:

paboTa BBHINIOJIHEHA HE MEHEe YeM HaloJIOBHHY, JOMYIEHa OJHA CYIIECTBEHHAas OIIMOKa U MpHU
3TOM JIBE-TPU HECYILIECTBEHHBIE.

Ouenka «2»:

l.paboTa BBHINIOJHEHA MEHBIIE YE€M HAMOJOBUHY WJIH COJCPKUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

2. paboTa He BBITIOJHEHA.

[Ipn olLleHKEe BBINOJHEHUS MHUChMEHHOM KOHTPOJBHOM paboThl HEOOXOJAWMO YYUTHIBATH
TpeboBaHUs eAMHOTO OpdorpaduuecKkoro pexruma.

5. Ouenka TecToBBIX padoT

Tectbl, cocTosiIue U3 MSATH BOIPOCOB MOKHO MCIIOJIB30BATh MOCIE U3YUEHUs KaXKIOT0 MaTepuana
(ypoka). Tect u3z 10-15 BompocoB wucmonb3yercs Ais mnepuoauueckoro koHtpousa. Tect uz 20-30
BOIIPOCOB HEOOXOIMMO MCIOJIB30BATh JIJII HTOTOBOT'O KOHTPOJISL.

[Ipu orleHUBaHUY KCTIONB3YETCS CIEAYIOIas [IKaja:

JJISl TeCTA U3 NMATH BOMPOCOB:

HET OIIHOOK — OI[EHKaA «5»;

OJHA OIIMOKA — OIICHKA «4»);

JIBE€ OIIMOKH — OLIEHKA «3»;

TPH OIIMOKU — OIEHKA «2».

st Tecra u3 30 Bonpocos:

25-30 npaBUIBHBIX OTBETOB — OILIEHKA «5»;

19-24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;

13-18 npaBUIBHBIX OTBETOB — OIIEHKA «3%;

MeHbIlIe 12 MpaBUIIbHBIX OTBETOB — OLIEHKA «2».
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IIpuioxenue 2

O EHOYHBIE MATEPHAJIBI (8 kiaacc)

CTAPTOBBII KOHTPOJIb:
KontponeHast paboTa cocTaBiieHa B COOTBETCTBHHM C TPeOOBAaHMAMM pabOUeld MpOTrpaMMBbl MO
XUMHH U opueHTHpoBaHa Ha yuyeOHHK «Xumusa 8 xmacc »O.C.I'abpuensn M.I'.Octpoymos

C.A.CnanxoB . Ha BemonHenue pabotel orBoautcs 40 MUHYT.
Kontponbhas paborta coctout u3 aByx yacreid: 1,2. Yacte 1 npeamnosiaraet Hanuuue 8 3amanuid (¢
Ne 1 mo 8)c BbIOOpOM OTBeTa (OJUH MX YETHIpEX NPEUIOKEHHBIX) olleHuBaeTcs | Oamaom. Ne 6-7
onieHuBaercs 2 6annamu. Ne 8- 4 6anmamu. Ne 9- 5 6amnamu
Yacte 2 mpenmojaraeT OJHO 3aJaHHE Ha KIACCH(PHMKALNIO XUMHYECKHX U (DU3NYECKHUX
SIBJICHUM .
[IIxana oneHNBaHUS .

bamer Mewnee 9 9-12 13-16 17-18

Ouenka 2 3 4 5

CrapToBasi KOHTpPOJIbHasA padoTa mo Xumum 8 kiacc. Bapuant 1
1. lats onpenenenne TepMuny «BemiecTBoy.

2. BcraBpTe MIPOIyIIEHHOE CJIOBO — TEPMUH: ... - MeJIbYaiiiias 9acTuIla BerecTa 3.

Kaxkoii ra3 HeoOXoauM I AbIXaHUs?

a. a3or 0. KuCI0poa B. YIJIEKUCIBIN Ta3 T. BOJIOPOJI

4. W3 nepeuns Bei6epute meno
a. YKCyCHast KUCJIOTa 0. xene3o B. KHCJIOPOJI I. M4
5. [IpuBecTn mpuMep BemecTBa, pACTBOPUMOTO B BOJIE.
a. ’KeJe30 0. TIMHA B. YKCYC T. IpeBeCHHA
6. CooTHecuTe MPeIoKEHHBIC PUMEPBI C MOHATUIMH: 1) Teno win 2) BEHIeCTBO (OTBET
3amucaTh MOCIIeIOBATEILHOCTRIO ITUDD). npumepvl. NOHAMUSL:
a. TBO3Jb . CTEKJIO 1) Temo A |'B B r O |E
0. Baza II. MOHETA 2) BEIIEeCTBO
B. JKEJIe30 €. MeJlb
7. N3 mepeuHs mnpuiaratelbHBIX BBIOEPHTE T€, KOTOPHIE MOXKHO HCIOJIB30BATH IS
XapaKTEPUCTHKHU Npeocpo306020 Heba:
a. JKeJIE3HBIN 0. MAarHUTHBINA B. CBUHIIOBBII . TSOKEIBIN 1. cepeOpHuCTO - OeNbIi
8. OnumuTe CBOWCTBA caxapa, MPUICPKHUBAsACH CIEAYIONIEr0 IUlaHa: arperaTtHoe
coCTOsTHUE (IPYU HOPMAJILHBIX YCIIOBHSX), IIBET, 3alaX, PACTBOPUMOCTH B BOJIE.
9. [Tpuxmntouenus roHoro xumuka KOxa.

CerogHss MBI pacCKaXeM BaM IIPO FOHOTO HEYAA4JIMBOIO
ucclienoBarens, Koroporo 30ByT Ox (ot cioB "toHbll XxuMuk"). Ecnu
Obl B 3ameuarenbHOW ckaske Hwukosas Hocoa "llpukiroueHus
Hesnaiiku u ero apyseil" ObLT KOpOTHINIKA, KOTOPBIA JTHOOUT BCE
_} CMEIINBATh U CMOTPETh, YTO MOJIYYUTCS, TO €ro, BEPOSITHO, 3BaM Obl
%‘\ (Y MMEHHO Tak. [IpaBna, XUMHIO OH 3HAJ MOKAa HE OYEHb XOPOILIO, HO 3aTO
ﬁ} OYEHb JIFOOUIT XUMUYECKHE OIBITHI.

AF—  Opmaxmer FOX 10omosaHa 3acHmencs B 71a00paTOpUu U 3aXOTEN €CTh.
[Ipuns Ha KyXHIO, OH BCKUIIATUI BOAY, 3aBapwi 4aid, mobaBun caxapa. U 1yt HOx
MpU3aayMalIcsl, OKa3bIBa€TCA Ha KyXHE MOXHO YBUIETh PA3JIMYHbIC SBJICHUS,
npoucxodsme ¢ BemectBamMu. FOX cXBaTuil KapaHAall U COCTAaBUJ CHHCOK XHMHUYECKHX
SIBJICHUH, KOTOPbIE MOKHO HaOmonaTh Ha KyxHe. [Tomorure FOXy pa3zobpaThces, Kakue MpoIecch
XUMHYECKUE, a Kakue (pU3nUecKre u nouemy?

a. TOPEHHME IPUPOJIHOIO ra3a Ha KyXHE;

0. CKHCAaeT MOJIOKO;

B. IOATOpaHue MUIIH;

T. TastHUE JIbJIa IPU PA3MOPAKUBAHUH XOJIOJUIbHHUKA;

JI. TaIlIeHUe COJIbI TUMOHHOM KUCIOTOW MPH MPUTOTOBICHUH OJIMHOB.

D S ——
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KonTpoubnas padora Ne 1
«ATOMBI XUMHYECKHX 3JIEMEHTOB)
Bapuanr 1.

1. Paccuuraiite oTHOCUTENIbHBIE MOJISIpHBIE Macchl BemecTB: NaSOs, COo.

2. PacmonioxXuTe 3JIEMEHTBI B MIOPSAKE BO3pACTAHHS UX:

a) HEeMeTaUTnYeCcKux cBoicTB: P, Si, S;

0) metayutnyeckux cBoicts: Ga, Al, B.

OTBeT MosICHUTE.

3. Onpenenute tun csizu B BenjectBax: NaCl, Clz, SClo. [Ipuseaute cxemy o0pa3oBaHus 11 JIFOOOTO 13
BCIIIECTB.

4. OnpeieNuTe YUCIIO AIEKTPOHOB, MPOTOHOB M HeiiTpoHos i wactui: Cl, ¥'Cl, *'CI.

5. YkaxuTte nonoxenue propa B [lepuoauueckoit Tadnuue. [IpuBeaure ero aeKTpoHHYIO GOpMYITy.

6. Omnpenenute MaccoByro J0Jt0 azora B BemectBe N2Os.

Bapmuanr 2.
1. PaccumTaiite oTHOCHTENbHBIE MOJIsIpHBIE Macchl BemecTB: NasPO4, SOo.
2. Pacniosio)xute 3JeMEHTBI B TIOPSIKE BO3PACTAHHS UX:
a) Hemetaunyeckux cBoiicts: P, Cl, Mg;
0) metayutnueckux cBoiicts: Ca, Be, Mg.
OTBeT MOSICHUTE.
3. Onpenenute Tun cBsi3u B BemectBax: PClz, Oz, CaCl,. [TpuBeaute cxemy oOpa3zoBaHus IS JTFOOOTO U3
BEIIIECTB.
4. OnpeJieNUTe YUCIIO IEKTPOHOB, MPOTOHOB M HEHTPoHOB 1 yactri: 2K, K, ¥K*,
5. Ykaxure nonoxenue Hatpus B [lepuonnueckoit Tadbnuie. [IpuBenure ero anekTpoHHyIO hopmyiy.
6. Onpeenute MaccoBYIO 0O cepbl B BemecTBe AlSs.

KonTpoasHnas padora Ne 2
«IIpocThie BemecTBa.

Joporoii BOCbMUKJIACCHUK!

Ha BpImonHEeHWE KOHTPOJIBHOW paboThl oTtBoautTcs 40 muHyT. Pabora coctout m3 3 4vacted u
BKutouaeT 10 3aganuii. 3a1aHUS BBIOIHSIOTCS B TETPAAAX AJIs1 KOHTPOJIbHBIX PaloT.

Yacte 1 BrmrouaeT 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxxaoMy 3a1anuro gaetcs 4 BapraHTa
OTBETa, U3 KOTOPBIX TOJBKO OJMH MPaBUJIbHBIN. 32 BHINOJIHEHUE KaXKJO0T0 3a1aHus - 1 6am.

Yactp 2 cocTouT U3 3 3aaaHuii noBeiieHHOTo ypoBHs (B1-B3), Ha koTopble Hamo AaTh KpaTKHii
OTBET B BU/JIE YKCJIa WU MOCIEeI0BATEILHOCTH HU(p. 3a BRINOIHEHNE KaXXI0Tr0 3aJaHus - 2 Oasia.

Yacts 3 comepxkut 1 Hanbonee cioxHoe oObeMHoe 3aianue Cl, koTopoe TpeOyeT MoIHOro OTBETA.
3a BBITIOJIHEHHUE 33aHUS Thl MOKEIIb TIOTYYHUTh 3 Oasia.

bannbl, mosyueHHBIE 3a BBINOJHEHHBIC 33/aHUSA, CYMMHPYIOTCS. MaKCHMalibHO Tbl MOXKEIb
HaOpath 15 6amnoB. XKenato ycrexa!

Cucrema olleHUBaHUS PaOOThI:

0-6 0ayIoB — «2» 7-10 0awtoB — «3»
11-13 6amnoB — «4» 14-15 6amnoB — «5»

BAPUAHT-1
Yacrp 1

HpI/I BBIIIOJIHEHUH 3aJlaHUM 3TOM 4YacTU 3alHIIMTE OKOJIO HOMCpa BBIINIOJIHACMOI'O BaMU 3aJIaHUA
IOCTAaBbTC HOMCD BBI6paHH01"0 BaMH OTBECTA.
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Al. bonblie METAITUYECKUX CBOMCTB MPOSIBIISIET:

1) maruuii
2) Hatpuii

A2. AmutotporHas MOU(pUKALKS KHCIOPO/Ia:

1) rpadur
2) Genbrit pochop

3) aroMUHMI
4) xene3o

3) o30H
4) anma3s

A3. ATomy 5ieMeHTa, 00pa3yroIeMy IMPOCTOE BEIIECTBO - METAILI, COOTBETCTBYET AJICKTPOHHAS CXeMa:

1)+18)2)s)s
2) +15)2)e)s

A4. 3amce 302 o3HAYaeT:

1) 2 Monexysbl KUCI0pOIa
2) 3 MOJIEKYJIBI KUCTIOPOa

AS. Macca 3 moub cepoBosiopoaa HoS paBha:

1) 33r
2) 99r

A6. BepHbl 11 clieiytolue BbICKa3bIBaHUS ?
A. IIpy HOpMaJIbHBIX YCIOBUSX PTYTh KUIKAS.
b. [Ipu HOpMaTBHBIX YCIOBUSIX PTYTh TBEpIas.
1) BepHO TOJIBKO A

2) BepHBI 00a CYKICHUS

Yacth 2

3) +3)2)1
4) +8)2)s

3) 5 aToMOB KHCIIOpOIa
4) 6 aToMOB KUCJIOpOJa

3) 34r
4) 102r

3) BepHO TOJIBKO b
4) o0a cyxJeHUs HE BEPHBI

OTBCTOB.

B 3amanum Bl Ha ycraHOBieHHE COOTBETCTBUSA 3alUIIMTE B TaOnuily HUGPHl BHIOpAHHBIX BaMHU

B1. YcTanoBuTe COOTBETCTBHE MCKAY TUIIOM XHMHYCSCKOHN CBS3U M XMMHUYECKOM (I)OpMYHOfI BCIICCTBA:

Tun XuMH4YecKoil CBA3H:
A) Nonnas

Xumuueckas ¢opmyJia Beuecrsa:
1) Cl,

b) KoBanenTHas nossipHas 2) NaCl

B) Merannuueckas 3) Fe

I') KoBanenTHast HemosisspHas 4) NH3

A b B r

‘ OtBeTOM K 3aJaHHUAM B2, B3 sBnsercs uncio. 3aMIIUTe 3TO YHUCIO B TCTpalb. ‘

B2. KosnmuecTBo BemectBa yriekucinoro rasa COz, B KoTopoM cozepxkutca 36°10% monexy,
paBHO MOJIb. (3alUIINTE YUCIIO C TOYHOCTHIO JI0 IECATHIX).
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B3. OOvem, KOTOpBI 3aHMMaeT 2 MoJIb Ta3000pasHoro BemiectBa ¢ (opmynoit SOz (H.y.) paBeH
J1.(3anuuuTe 4Yuciio ¢ TOYHOCTHIO J0 JECATHIX).

Yactpb 3

‘ 3anuiuTe HOMEP 3aJIaHUs U NOJTHOE PEICHHE

C1. Paccuuraiite o0nem it 160 T kucimopoaa O,

KonTtpoabHas padora Ne 2
«IIpocThie BeliecTBa

Joporoii BOCbMHUKJIaCCHUK!

Ha BbImonHeHne KOHTpoJIbHOU paboTel oTBoauTcs 40 MuHyT. Pabora cocrout u3 3 wacrtei u
BKurouaeT 10 3agaHuii. 3ajaHus BBITIOJIHSIIOTCS B TETPAIAX JUIsl KOHTPOJIBHBIX PalboT.

Yacte 1 BritouaeT 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3aganuio naetcs 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJMH MPaBUJIbHBIN. 3a BBIIOJIHEHNE KaXI0T0 3aJaHus - 1 6asm.

Yactp 2 coctouT u3 3 3aaaHuil noselieHHOTO ypoBHs (B1-B3), Ha koTOphle Hamo AaTh KpaTKHi
OTBET B BUJIE YKCJIa UM MOCIEI0BATEIbHOCTH LU(P. 3a BRINOIHEHNE KaXA0Tr0 3aJaHus - 2 Oasa.

Yacts 3 comepxut 1 Hanbosee cioxHoe o0beMHoe 3ananue Cl, KoTopoe TpeOyeT MOTHOTO OTBETA.
3a BBINOJIHEHUE 3aJJaHMsI Thl MOXKEIlIb OJyYUTh 3 Oasia.

bannbl, mosiyueHHBIE 3a BBINOJHEHHBIE 33JaHUSA, CYMMHUPYIOTCS. MakcuManabHO Tbl MOXEIIb
HaOpath 15 6amnos. XKenato ycnexa!

CucreMa OLICHUBAHMS PaOOTHI:

0-6 0amIoB — «2» 7-10 6am1oB — «3»
11-13 6amnoB — «4» 14-15 6ammoB — «5»

BAPUAHT-2
Yacrs 1

HpI/I BBIITOJTHCHHUH 3a,I[aHHI>'I 9TOM YacTH OKOJIO HOMCpa BBIIIOJHACMOT'O BaMH 3addaHUs IMOCTABbBTC
HOMCD BI)I6paHHOFO BaMH OTBCTA.

Al. BoJibilie HEMETATTMYECKUX CBOUCTB MPOSIBIISET:

1) yriepon 3) drop
2) a30T 4) xucIopon

A2. AnmnotpornHas MoauduKalus yriepoa:

1) o30H 3) xpacHslii hochop
2) cepa KpHCTaIIMYecKas 4) anmas

A3. ATOMy 9JICMCHTA, 06pa3y}omeMy IMPOCTOC BCUICCTBO - HEMCTAJLJI, COOTBCTCTBYCT OJJICKTPOHHAA
cxema:

1)+11)2)8)1 3)+12)2)s)2
2) +8)2)6 4) +4)2)2

A4. 3amcs SN2 o3Ha4aeT:
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1) 2 monexynsl a3oTa 3) 7 aromoB a3oTa
2) 5 Monexyn a3oTa 4) 10 aTomoOB a3oTa

AS5. Macca 2 mmoub yriaekucioro raza CO» paBHa:

1) 28 mr 3) 56 mr
2) 44 mr 4) 88 mr

A6. BepHbl 11 cieayroiye BbICKa3bIBaHUS?
A. IIpy HOpMaJIBHBIX YCIOBHUAX 030H KUJIKUH.

b. IIpr HOpMaJIBHBIX YCIOBUSAX O30H TBEPJIBIH.

1) BepHO TOJIBKO A 3) BepHO TONIBKO b
2) BepHBI 00a CyXAECHUS 4) 06a cyKIeHUs HE BEPHBI

Yactb 2

B 3amanum Bl Ha ycraHOBJ€HHE COOTBETCTBUS 3alMILINWTE B TAOMUIly IU(PHI BHIOpaHHBIX BaMu
OTBETOB.

B1. YcraHoBUTE COOTBETCTBHE MEXKIY THIIOM XUMHUYECKOHN CBSI3M U XUMHUYECKOW (POpPMYIIOii BElecTBa:

Tun xumMmu4YecKoi CBSI3U: Xumuueckas ¢popmyJia BelecTna:
A) Nonnas 1) H20

b) KoBanenTHas mossipHast 2) KCI

B) Merannuueckas 3)Cu

I') KoBanenTHas HenoysspHast 4) O

A b B I

‘ OtBeToMm K 3aganusm B2, B3 saBisercs yucio. 3anuiuTe 3T0 YUCIO B TETPAb.

B2.Macca2 MMoJ1b BOJIbI paBHA MT.(3aMUIIUTE YUCIIO C TOYHOCTHIO 10 JECATHIX).
B3. 3 monb kucnopona O (H.y.) 3aHUMalOT 00beM 71.(3anuIImnTe YUCIO C TOYHOCTBIO 10 JIECATHIX).
Yacrtp 3

‘ 3anummure HOMCD 3aJlaHM: U ITIOJIHOC PCIICHUC

C1. Paccuwuraiite o6bem st 140kr azora N2 (H.y.).

KonTposbnasi pabora Ne 2
«IIpocTtbie BeecTBa».

Hoporoii BOCbMUKJIaCCHUK!
Ha BbInosHeHHne KOHTpPOJIbHOW paboThl oTBoauTcs 40 muHyT. PaGora cocrout m3 3 wacreil u
BKitovaeT 10 3amanuii. 3ajaHNs BBIMOIHSAIOTCS B TETPAISX sl KOHTPOJIBHBIX paboT.
Yacte 1 BkIIto4aeT 6 3amanuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3ananuio gaercst 4 BapuaHrta
OTBETA, U3 KOTOPBIX TOJBKO OJIMH NMPaBUJIBHBIN. 3a BBHIMOIHEHUE KaXKJ0T0 3a7aHus - 1 6am.
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Yacts 2 coctouT u3 3 3aaaHuil noselieHHOro ypoBHs (B1-B3), Ha koTophle Hamo AaTh KpaTKWUil
OTBET B BHJIE YMCJIA WM TTOCJICAOBATEILHOCTH LU(P. 3a BBIMOJIHEHHE KAXI0TO 3a1aHus - 2 Oaa.
Yacte 3 comepxkur 1 Hanbosee cinoxHoe 00beMHOe 3ananue Cl, koTopoe TpeOyeT MOJTHOTO OTBETA.
3a BBINIOJHEHHUE 3a1aHHsI Thl MOXKEIIb OJTY4UTh 3 Oasia.
Bamnel, mosyyeHHbIE 3a BBINIOJHEHHBIC 3a/aHHs, CYMMHUPYIOTCS. MaKCHMalbHOTBI MOJKEIIb
Habpatp 15 6amnos. XKenaro ycrexa!

CucreMa olleHUBaHUs PAOOTHL:

0-6 OayuIoB — «2» 7-10 6ayoB — «3»
11-13 GannoB — «4» 14-15 6amxmoB — «5»

BAPUAHT-3
Yacts 1

[Ipn BBINOTHEHUM 3aJaHUI 3TOW YacTH OKOJIO HOMEpA BBIMOJIHAEMOTO BaMM 33JaHUs MOCTaBbTE
HOMEpP BbIOPAHHOTO BAMM OTBETA.

Al. BoJibllle METATNIMYECKUX CBOMCTB MPOSIBIIACT:

1) muTnit 3) xamuit
2) pyOuanmii 4) Hatpuii

A2. AmnoTtpornHas moaudukarus gocdopa:

1) kucnopon 3) kpacHsbIit hocop
2) anmas 4) xkapouH

A3. Atomy a5eMeHTa, 00pa3yIoleMy MPOCTOE BEMIECTBO - METaJI, COOTBETCTBYET AJICKTPOHHAS CXeMa:

1) +16)2)s)s 3) +12)2)s)2
2) +14)2)8)4 4) +10)2)s

A4. 3amuce 4N o3Hayaer:

1) 4 Mmosekynbl a3oTa 3) 4 atoma azota
2) 2 MOJIEKYJIBI a30Ta 4) 4 atoma HaTpHs

AS. Macca 3 KMOJIb BOJIbI paBHa:

1) 27xr 3)60r
2) 54 xr 4)54r

A6. BepHbl u ciieyroniue BeICKa3bIBaHMs?
A. ITpu HOpMasBHBIX YCIOBHUAX cepa TBEpIasl.
b. [1pu HOpManBHBIX YCIOBHUSAX cepa ra3000pa3Hasl.

1) BepHO TONBKO A 3) BepHO TONBKO b
2) BepHbI 00a CYXJICHUS 4) o0a cyxJieHHs He BEpHBI
Yacrs 2

B 3amanum Bl na YCTAaHOBJICHUC COOTBCTCTBUA 3AIlIMIIUTC B Ta6J'II/II_Iy I_II/I(I)pBI BBIGpaHHBIX BaMu
OTBCTOB.
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B1. YcTaHOBUTE COOTBETCTBHE MEXKIY TUIIOM XHMHYECKON CBSI3U M XUMUYECKOH (POPMYIIOH BEIEeCTBA:

Tun XumMHYeCKOM CBSA3M: Xumuyeckas ¢popmyJia BeluecTsa:
A) Uonnas 1) SOs
b) KoBanenTHas mosisipHast 2) H2
B) Merannuueckas 3) Mg
I') KoBasnenTHast HenoJsipHast 4) CaF2
A b B I

‘ OtBeroM k 3aganusm B2, B3 sBnsercsa uyncio. 3anuimnTe 3T0 YUCIIO B TETPAIb.

B2. Macca yrnekucnoro raza CO2 koJn4ecTBOM BemecTa 1,5 Moib paBHa r. (3anmuumTe 9ucio ¢
TOYHOCTBIO IO JIECATHIX).

B3. 4 xmons xopa Cl2 (H.y.) 3aHUMAIOT 00bEM M°. (3aNMIINTE YHCIIO C TOYHOCTBIO JI0 JECATHIX).

Yacts 3

‘ 3anummTe HOMEp 3aJJaHus U TIOJTHOE PEIICHHE

C1. Paccunraiite 00bem utst 20r Bogopoaa (H. y.).

KonTpoasHnas padora Ne 2
«IIpocThie BenecTBay

Jloporoi BOCbMUKIIACCHUK!

Ha BpImonHeHWE KOHTPOIBHOW paboThl oTBomuTcs 40 MuuyT. Pabora coctout u3 3 dvactei u
BKurouaeT 10 3aganuii. 3aaHus BBITIOIHSIOTCS B TETPAIAX ISl KOHTPOJIBHBIX PalboT.

Yacte 1 BrimrouaeT 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxxaoMy 3a1anuro gaetcs 4 BapraHTa
OTBETa, U3 KOTOPBIX TOJBKO OJMH MPaBUIIbHBIN. 3a BBIIIOJIHEHNE KaXI0T0 3a1aHus - 1 6asm.

Yacte 2 coctout u3 3 3amaHuii nmowbimeHHOro ypoBHs (B1-B3), Ha koTopsle Hajo IaTh KpaTKUl
OTBET B BUJIE YKCJIa WU MOCIEeI0BATEIbHOCTH LU(P. 3a BRINOIHEHNE KaXI0r0 3aJaHus - 2 Oasia.

Yacts 3 comepxut 1 Hanbosee cioxHoe o0beMHoe 3ananue Cl, KoTopoe TpeOyeT MOTHOTO OTBETA.
3a BBITIOJIHEHHUE 33aHUS Thl MOKEIIb TIOTY4YHUTh 3 Oasia.

bannpl, monyueHHBIE 3a BBINOJHEHHBIE 3aJaHUSI, CYMMHUPYIOTCA. MaKCHUMaabHOTBHI MOXKEIb
HaOpath 15 6amios. XKenato ycnexa!

Cucrema OIlcHMBaHMA Da6OTBIZ

0-6 0ayIoB — «2» 7-10 0atoB — «3»
11-13 6amnoB — «4» 14-15 6amnoB — «5»

BAPUAHT-4
Yacrs 1

HpI/I BBINIOJIHEHUHU 3aJaHUN 3TOM 4acTHu OKOJIOHOMCPA BBIINIOJIHACMOTO BaMHU 3aJlaHUS TIOCTABBTC
HOMCD BLI6paHHOFO BaMHM OTBCTA.

Al. boibliie HEMeTaIINYeCKUX CBOMCTB IMPOSBJIACT:
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1) azor 3) MBIIIBSIK
2) docdop 4) kpeMHUI

A2. AnotponHas MoIupHUKAIHS 0JIOBA:

1) rpadur 3) o30H
2) anmaz 4) cepoe 0JI0BO

A3. Atomy nsieMeHTa, 00pa3ylrolleMy IPOCTOE BEUIECTBO - HEMETAUl, COOTBETCTBYET JJIEKTPOHHAs

cxXema:

1) +13)2)8)3 3) +9)2)7
2) +12)2)s)2 4) + 3)21

A4. 3ammuce 6H o3Hauaer:

1) 6 Mmosnexyn Bojgopoaa 3) 6 aromoB BoJOpOJa
2) 3 MOJIEKYJIBI BOJIOPO/IA 4) 6 aTOMOB Tenus

AS. Macca 5 mosib ammuaka NHspaBHa:

1) 50r 3) 751
2) 68r 4) 851

A6. BepHbl 11 clieiytolue BbICKa3bIBaHUS ?
A. IIpu HOpMaJIBHBIX YCIOBHUAX a30T TBEPABIM.
Bb. Ilpu HOpMaJIBHBIX YCIOBHUSAX a30T ra3000pa3HBIM.
1) BepHO TOJIBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYKICHUS 4) o0a cyxJeHUs HE BEPHBI

Yacth 2

B 3amanun Bl Ha ycraHOBJeHHE COOTBETCTBUS 3alMIIUTE B TaOMUIly IUGPHI BRIOPAaHHBIX BaMu
OTBETOB.

B1. YcTanoBuTe COOTBETCTBHE MCKAY TUIIOM XHMHYCSCKOHN CBS3U M XMMHUYECKOM (I)OpMYHOfI BCIICCTBA:

Tun XuMH4YeCKOM CBSI3H: Xumuueckas ¢opmyJia Beuecrsa:
A) Uonnas 1) Ag

b) KoBanenTnas nosspHas 2) N2

B) Merannuueckas 3) MgCl,

I') KoBanenTHast HemosisspHas 4) CO2

A b B r

‘ OtBeTOM K 3aaHHIO B2 aBnsercs uncmo. 3anuInuTe 3TO YKUCIO B TCTpalb.

o OJIMYECCTBO BCIIECCTBA CCPHUCTOI'O TIasa 2., B KOTOPOM COACPKUTCA ° MOJICKVYII ABHO
B2. K SO, 3¢10% ,

MOJIb. (3an1/1umTe YUCJIO0 C TOYHOCTBIO A0 ,Z[CCHTLIX).
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B3.2 kmonp raza merana CH4 3aHmmaroT o0beM (H.Y.) Me. (3amuMImmMTe YMCIO C TOYHOCTBIO JI0
JIECSITHIX).

Yactpb 3

\ 3anuimmTe HOMEp 3aJIlaHus U MOJTHOE PEIICHHE

C1. Paccunraiite 006eM cepoBogopoaa H>S (H.y.), maccoit 6,8 T.

KonTtpoabHnas padora Ne 3
«CoequHeHUs] XUHMUYECKHX JIEMEHTOB)

Joporoii BOCbMHUKJIaCCHUK!

Ha BbImonHeHHe KOHTpOJIbHON paboTel oTBoauTcst 40 MuHyT. Pabora cocroutr u3 3 wacted u
BKirouaeT 10 3agaHuid.

Yacte 1 Brimtouaet 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3agannio naetcs 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJMH MPaBUIIbHBIN. 3a BBIIOJIHEHNE KaXI0T0 3aJaHus - 1 6as.

Yactp 2 coctouT u3 3 3ajaHuil noBelieHHOTO YpoBHs (B1-B3), Ha koTOphle Hamo AaTh KpaTKHi
OTBET B BUJIE YKCJIa UM MOCIEI0BAaTEIbHOCTH LU(P. 3a BRINOIHEHNE KaXA0Tr0 3aJaHus - 2 Oasa.

Yacts 3 comepxut 1 Hanbomee cioxHoe o0beMHoe 3ananue Cl, KoTopoe TpeOyeT MOTHOTO OTBETA.
3a BBINOJIHEHUE 3aJJaHUsI Thl MOXKEIllb OJyYUTh 3 Oasia.

bannbl, mosyuyeHHBIE 3a BBINOJHEHHBIE 3aJaHUS, CYMMUPYIOTCA. MaKCHMaabHOTBI MOXeEIb
Habpath 15 6amnos. XKenato ycnexa!

Cucrtema OLIEHMBAHKS PAOOTHI:

0-6 GamIoB — «2» 7-10 6am1oB — «3»
11-13 6amnoB — «4» 14-15 6ammoB — «5»

BAPUAHT-1
Yactes 1

HpI/I BBIINIOJIHCHUH 3a,HaHPII>'I 9TOH YacTH 3aIlMIIATE OKOJIO HOMEpa BBIINIOJTHACMOI'O BaMHU 3aJaHUA
HOMCD BI)I6paHHOFO OTBCTA.

Al. Cmechro BCIICCTB B OTJIMYMC OT YHMCTOI'O BCIICCTBA ABJIACTCA:

1) amroMuHMIA 3) Mmaraui
2) BOJIOIIPOBOIHAS BOJIA 4) yriaexucnelii ra3

A2. Psaa dopmyi, B KOTOPOM BCe BELIECTBA — OKCHUJIBI:

1) SOs, MgO, CuO 3) ZnO, ZnCl,, H,0
2) KOH, K20, MgO 4) H2S04, Al,O3, HC

A3. A30T nposBIIsieT HAaMOOBIIYIO CTENEHh OKUCIEHUS B COSMHEHHUH ¢ (hOPMYIOii:

1) NO, 3) NHs
2) NO 4) N2Os

A4. ®opmyna cynbdara xenesa (111):
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1) FeS 3) Fe2(S04)3
2) FeSOq4 4) Fez(S03)3

AS. B 80r Boast pactBopriin 20r cosii. MaccoBasi 107151 COJIM B MOJIYYEHHOM PAacTBOPE paBHa:

1) 40% 3) 50%
2) 25% 4) 20%

A6. BepHbl u ciieyroniue BbICKa3bIBaHUs?
A. B cocTtaB ocHOBaHMI BXOJUT MOH METAJIIA.
B. B cocTaB ocHOBaHUN BXOAUT KUCJIOTHEIM OCTATOK.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CyXAECHUS 4)o0a cyxJieHus! HE BEPHbI
Yacrs 2

B 3amanun Bl Ha ycraHOBIEHHE COOTBETCTBHUS 3alHIINTE B TaOIULy HUGPbl BHIOPAHHBIX BaMU
OTBETOB.

B1. YcraHoBuTE COOTBETCTBHE MEX Ay Ha3BaHUEM BellecTBa U (OPMYJIOil COeAMHEHNUS:

Ha3Banmue BemecTBa: DopMyJia COeIMHEHUS:
A) Oxcut aTroOMUHUS 1) AI(OH)3
b) Cepnas kucnora 2) Al> (SO4)3
B) I'mapoxcun amoMuHUS 3) AlO
I') Cyabdar aaroMuHHS 4) Al,O3
5) H2S04
6) H.SO3
A b B I

OTBeTOM K 3aJaHHUIO B2 saBasercs IIOoCJICA0BATCIBHOCTD HI/I(bp, KOTOPBIE COOTBETCTBYIOT HOMEpPaM
IIpaBHUJIBHBIX OTBETOB.

B2. K xuciaoraM oTHOCATCS:

1) H,CO3 3) H2Si0s 5) HCI
2) Fe(OH), 4) Hg(NOs), 6) SO,

OTBETOM K 3aJaHHUIO B3 saBnseTca uucno. 3amuimTe 3TO YUCIO B TCTpalb 0e3 YKa3aHUus €AUHUIL
HU3MCPCHMU.

B3. Maccoas nons (%) Kuciopoja B CEpHOI KUCIOTE paBHA . (3anummTe YUCI0 C TOYHOCTHIO JI0
JIECATHIX).

Yactp 3
\ 3anumuTe HoMep 3a/1aHus U TIOJTHOE pPellieHue

C1. Paccuuraiite 00BbeM KUCIIOpoaa, oydeHHoro u3 2001 Bo3ayxa, eclid U3BECTHO, YTO
oOBeMHas 01l KHCIOpoAa B BO3ayxe cocTaBiseT 21%?.
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KonTtpoabHnas padora Ne 3
«CoeanHeHus1 XUMHYECKHX 3JIEMEHTOB»

Joporoii BOCbMHUKJIaCCHUK!

Ha BbImonHeHne KOHTpPOJIbHOW paboThl oTBoautcs 40 munyr. PaGota cocrout m3 3 wacreil u
BKutouaeT 10 3agaHuid.

Yacte 1 Brimrouaet 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3aganuio naercs 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJIMH MPABHJILHBIN. 32 BBINOIHEHUE KaXKO0TO 3a1aHus - 1 6am.

Yactp 2 coctouT u3 3 3agaHuil nosbliieHHOro ypoBHs (B1-B3), Ha koTopble Hamo AaTh KpaTKUii
OTBET B BHJIE YMCJIA WU TIOCICIOBATEIILHOCTH IU(P. 3a BRIMOJTHCHNE KAXI0T0 3aaHus - 2 Oasuia.

Yacts 3 comepxut 1 Hanbosee cioxHoe o0beMHoe 3ananue Cl, koTtopoe TpeOyeT MOTHOTO OTBETA.
3a BBINOJIHEHUE 3aJJaHUsI Thl MOXKEIlIb OJYyYUTh 3 Oasia.

Bamner, mosydeHHbIE 3a BBINIOJHEHHBIC 33aJaHHS, CYMMHUPYIOTCS. MaKCHMaJIbHOTBHI MOJKEIlb
HaOpath 15 6amnos. XKenato ycnexa!

CucremMa ornieHUBaHUs PaOOTHI.

0-6 OayuIoB — «2» 7-10 6ayoB — «3»
11-13 oammoB — «4» 14-15 6ammoB — «5»

BAPUAHT-2
Yacte 1

[Tpu BBITOTHEHWH 33JaHUI ATOW YACTH 3alMIIUTE OKOJIO HOMEpa BBITIOJHIEMOTO BaMH 3aaHuUs
HOMEp BBIOPAHHOTO OTBETA.

Al. YncTtoe BEMECTBO B OTJIMUME OT CMECH - ITO:

1) Mopckas Bosia 3) KuCIOpOI
2) BO3ayX 4) MOJIOKO

A2.Psan hopmyrn, B KOTOPOM BCE BEIIECTBA — OCHOBAHMUS:

1) CuOH, CuCl, NaOH 3) Ca(OH)2, Mg(OH)2, MgOHCI
2) K20, HCI, Ca(OH)2 4) KOH, Ba(OH)z, Cu(OH),

A3.anepozl MMpOABJIACT HAMMCHBITYIO CTCIICHb OKHUCJICHHUA B COCAUHCHUU C q)OpMYHOﬁI

1) CaCOs 3) CO,
2) CHs 4) CO

A4.Dopmyia xopuna menu (I1):

1) CuCl 3) CuCl:

2) Cu(NOs)2 4) CuSOg4
AS. B 180r Boxel pactBopmiu 20r xyopuza Hatpus. MaccoBast A0Sl COJIM B IOJIyYEHHOM pacTBOpPE
paBHa:

1) 15% 3) 30%

2) 20% 4) 10%
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A6. BepHbl 11u crieyronne BbICKa3bIBaHUs ?
A. B cocTaB KHCIIOT BXOJUT HOH BOAOPOJA.
b. B cocTaB KUCIOT BXOJUT KUCIOTHBIN OCTATOK.

1) BepHO TOJIBKO A 3) BepHo TOJIBKO b
2) BepHBI 00a CYXJICHHSA 4) 00a cyKIeHUs HE BEPHBI

Yacrthb 2

B 3amanun Bl Ha ycraHOBiIEHHE COOTBETCTBHUS 3alMIIUTE B TaOuuLy HU(pPbl BHIOPAaHHBIX BaMU
OTBETOB.

B1. YcranoBuTe COOTBETCTBHE MEX Ay Ha3BaHUEM BellecTBa U (OPMYJI0i COeAMHEHNUS:

Ha3zBanmue BemecTBa: dopmyJia coeIMHEHUSI:
A) Okcnpa Maraus 1) MnCl;
b) Consnas xucnora 2) Mg(OH):
B) I'mapoxcun marHust 3) HF
I') Xmopua maraus 4) HCI
5) MgCl.
6) MgO
A b B I

OtBetoM K 3amanuio B2 sBisieTcs mocieaoBaTeabHOCTh HUQP, KOTOPbIE COOTBETCTBYIOT HOMEpaM
MIPaBUJIbHBIX OTBETOB.

B2. K coisaMm oTHOCATCS:

1) H.CO3 3) Ba(OH)2 5)Na;S
2) KNOs 4) SO, 6) CaCOs

OTBETOM K 3aJaHHUIO B3 saBnsercsa uucno. 3anummTe 3TO YHCIO B TCTpaldb 0e3 YKa3aHus €IUHUAIL
HN3MCPCHUSI.

B3. MaccoBas nons (%) Kuciaopoja B OKCHJIE alllOMUHHS paBHA .(3anuimTe YUCIo ¢ TOUHOCTHIO
JI0 T€CSATHIX).

Yacte 3

‘ 3amuinre HOMCD 3aJaHH U TTOJTHOC PCIIICHUC.

C1. PaccuuTaiite 00BEM BO31yXa, HeoOXoaumoro Juis monydeHuss 391 a3ora, ecid M3BECTHO, 4YTO
0o0BbEMHas 10J14 a30Ta B BO3lyXe cocTasiseT 78%7

KonTpoabHnas pabdora Ne 3
«CoequHeHUs] XUMHUYECKHX 3JIEMEHTOB)

Joporoii BOCbMUKJIAaCCHUK!
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Ha BrInonHeHne KOHTpPOJIbHOW paboThl oTBoauTcs 40 muuyTt. PaGora coctomT m3 3 wacredl u
BKutouaeT 10 3agaHuid.

Yacts 1 Brimrouaet 6 3aganuii 6azoBoro ypoBHs (Al-A6). K kaxaomy 3aganuio naercs 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJIMH MPABHJIBHBIN. 3a BBINOIHEHUE KaXK0T0 3a1aHus - 1 Oam.

Yactp 2 cocTouT u3 3 3ajaHuil noselieHHOro YpoBHs (B1-B3), Ha koTOphle HaMO AaTh KpaTKUi
OTBET B BHJIE YMCJIA WU TOCIEI0BATEIILHOCTH U(P. 3a BRIMOTHEHNE KXI0T0 3aaHus - 2 Oasa.

Yacte 3 comepxkur 1 Hanbosee cinoxHoe 00beMHOe 3ananue Cl, koTopoe TpeOyeT MOJHOTO OTBETA.
3a BBINIOJIHEHUE 3aIaHHsI ThI MOXKEIIb TOIY4UTh 3 Oaia.

Bamnel, mosrydeHHbIE 3a BBINOJHEHHBIC 33aJaHHSA, CYMMHUPYIOTCS. MaKCHMaJIbHOTBHI MOJKEIlb
Habpatp 15 6amnos. XKenaro ycrexa!

CucremMa orieHUBaHUA PAOOTHI:

0-6 OayuIoB — «2» 7-10 6ayoB — «3»
11-13 oammoB — «4» 14-15 6amxmoB — «5»

BAPUAHT-3
Yactp 1

HpI/I BBIIIOJTHEHU U SallaHI/Iﬁ 3TOM YaCTH 3aMUIINTE OKOJO HOMCEpa BBINIOJIHACMOT'O BaMH 3adaHUA
HOMEp BbIOPAaHHOTO OTBETA.

A1l. CMechIO BEIIECTB HE SIBJISIETCH:

1) peunast Boja 3) BO3yX
2) TUCTUWITMPOBAHHAS BOJIA 4) mouBa

A2. Psan hopmyn, B KOTOPOM BCE BEIIECTBA — KHCIIOTHI:

1) HCI, CaClz, H2S04 3) HNOg3, H2S0s3, H3PO4
2) NaOH, H2COs, H2S 4) CaO, Na2COs, H.S

A3.Cepa nposiBiIsieT HanOOJIBIIYIO CTEIIEHb OKUCIICHUS B COSTMHEHUH ¢ (HOPMYIION:

1) H2S 3) NasS
2) SO, 4) SO3

A4. Dopmynacynbduraxpoma (I11):

1) CrSs3 3) CrSOq4
2) Cra(S0a)3 4) Cr2(S0s3)3

A5. B 120r Boas! pactBopuiu 30r conu. MaccoBast 10Jis COJIU B IOJyYEHHOM PacTBOpE paBHA!

1) 20% 3) 30%
2) 25% 4) 10%

A6. BepHbl nu ciieyroniue BeICKa3bIBaHUs?
A. B cocTtaB cosiell BXOJUT HOH METAJUIA.

B. B cocTaB coiiell BXOJIUT KUCIOTHBIN OCTAaTOK.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHbI 00a CYXJICHUS 4) o0a cyxJeHHs He BEPHBI
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Yactb 2

B 3aganum Bl Ha ycraHOBiIEeHHE COOTBETCTBHUS 3alUIINTE B TaOiuIly U(pPHl BHIOPAHHBIX BaMU
OTBETOB.

B1. YcraHOBUTE COOTBETCTBHE MEX Iy Ha3BAaHUEM BEIIECTBA U (POPMYIION COCTUHEHHUS:

Ha3BaHue BemecTBa: ®opMmyia COeTUHEHHUS
A) Oxcun meau (11) 1) Cu.0
b) Hurpat meau (1) 2) HNOs
B) AzoTHas kuciaora 3) Cu(OH):
I') T'uapoxcun meau (1) 4) Cu(NO3)2
5) H3PO4
6) CuO
A b B r

OTtBeToM K 3amanuio B2 sBisieTcs mocneaoBaTeabHOCTh HUQP, KOTOPbIE COOTBETCTBYIOT HOMEpaM
IIPAaBUJIBHBIX OTBETOB.

B2. K okcugam otHOCATCH:

1) NaOH 3) BaSOs 5) SOz
2) MgO 4) K20 6) OF;

OtBeroM k 3amanuto B3 sBisercs uncio. 3amummTe 3TO YUCIO B TETPaab 0€3 yKa3aHUs €IWHUIL
U3MEPECHUSI.

B3. MaccoBas nons (%) kuciaoposia B a30THOM KHCIIOTE paBHA . (3anummTe YKCI0 ¢ TOYHOCTHIO
JI0 IECATHIX).

Yacte 3

‘ 3anummure HOMCD 3aJlaHM:A U ITIOJITHOC PCIICHUC

C1. Paccuuraiite 00bEM raza mertana CHa, momyuennoro u3 5001 npupoAHOTO rasa, €ciid U3BECTHO, YTO
00BbEMHAS 10J11 METaHa B IPUPOJHOM Traze cocTaBisieT 95%?

Kontpoabnas padora Ne 3
«CoeqMHeHUs1 XUMHYECKHX 3JIEMEHTOB)

Joporoii BOCbMUKJIaCCHUK!

Ha BbInosHeHHne KOHTpPOJIbHOW paboThl oTBoauTcs 40 muHyT. PaGora cocrout m3 3 wacreil u
BKrouaeT 10 3agaHuid.

Yacte 1 BkItO4aeT 6 3amanuii 6a3oBoro ypoBHs (Al-A6). K kaxxaomy 3ananuio gaetcst 4 BapuaHTta
OTBETA, U3 KOTOPBIX TOJBKO OJIMH NMPaBUJIBHBIN. 3a BBHIMOIHEHUE KaXKI0T0 3a7aHus - 1 6am.

Yacts 2 coctouT n3 3 3amaHuil noselieHHOrO ypoBHA (B1-B3), Ha koTOphIe HAamO AaTh KpAaTKHi
OTBET B BHJIE YMCJIA WU MTOCJIEA0BATENLHOCTH LHU(P. 3a BBIMOJIHEHHE KaXKI0T0 3a1aHus - 2 Oaa.

Yacte 3 comepxkut 1 Hanbosee ciaoxHoe o0beMHoe 3aganue Cl, koTopoe TpeOyeT MOIHOTO OTBETA.
3a BBINOJHEHUE 3a/1aHUsI Thl MOXKEIIb OJIY4UTh 3 Oasia.
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BaJIJII:I, MOJIYYCHHBIC 3a BBIIIOJIHCHHLIC 3alaHusl, CYMMHUPYIOTCH. MaxkcuManbHOTEI MOKEITh

Habpatp 15 6amnos. XKenaro ycnexa!

CucreMa orieHUBaHUsA PAOOTHI:

0-6 OayuIoB — «2» 7-10 6aymIoB — «3»
11-13 6annoB — «4» 14-15 6annoB — «b»

BAPUAHT-4
Yactp 1

HpI/I BBIIIOJIHCHUH 3aIIaHPII>i 9TOM YaCTH 3alUIINTE OKOJIO HOMCpaA BBINIOJIHACMOI'O BaMHU 3aJlaHUA
HOMEp BBIOPAHHOTO OTBETA.

Al.CMechbIo BEIIECTB, B OTJIMYHE OT YUCTOTO BEIECTBA, IBISETCS:

1) antomuHuUi 3) a3oT
2) BO31lyX 4) 3010TO

A2.Psa popmyin, B KOTOPOM BCE BEIIECTBA — COJIU:

1) NaCl, BaSOs, KNO3 3) MgS0g3, CaOo, AICI;
2) CaS0O4 Na,COs3, H.CO3 4) ZnS, Calz, AlO3

A3. ®ochop mposBIISET HANMEHBIIYIO CTETIEHh OKUCIICHUS B COSTMHEHUH C (POPMYJITON:

1) P20s 3) PHs
2) P03 4) H3POg4

A4, ®opmyna aurpara xesesa (11):

1) Fe(NOs)2 3) Fe(NO3)s
2) FesN> 4) Fe(NO2)2

AS. B 450r Boasl pactBopriid S0r cosiu. MaccoBas 107151 COJIM B ITOJIYYEHHOM PacTBOPE paBHA:

1) 9% 3) 14%
2)10% 4) 11%

A6. BepHbl 1iu cineayrolye BbICKa3bIBaHU?
A. OKCUJBI COCTOSIT U3 ABYX JIEMEHTOB.
B. Ctenenpb oKkucaeHUS KUCIOPOIa B OKcHaax +2.
1) BepHO TONBKO A 3) BepHO TONBKO b

2) BepHbI 00a CY)XJICHUS 4) o0a cyxJieHHs He BEpHBI

Yactp 2

B zamanum Bl Ha YCTAHOBJICHHUC COOTBCTCTBUA 3AlIUIINUTC B Ta6J'II/II_Iy I_II/I(I)pBI BBI6paHHLIX BaMH
OTBCTOB.

B1. YcranoBuTe cOOTBETCTBHE MCKY Ha3BaHUEM BCIICCTBA U (bOpMleOf/'I COCOAMHCHUS .
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Ha3Baumue BeuecrBa: ®DopmyJia coeIMHEHUS:

A) CepHucras Kuciora 1) H2SOq4
b) I'mapoxcun Gapus 2) BaSO3
B) Cynbdar 6apust 3) BaO
I') Oxcup Gapust 4) BaSO4
5) Ba(OH)2
6) H2SO3
A b B r

OtBetoMm K 3amanuio B2 sBiseTcs: mociuenoBaTeabHOCTh MU(P, KOTOPbIE COOTBETCTBYIOT HOMEpPaM
IIPAaBUJIBHBIX OTBETOB.

B2. K ocHOBaHUSIM OTHOCSTCH:

1) H2S0s 3) MgO 5) KoS
2) NaOH 4) Fe(OH)2 6) Ba(OH)2

OtBeroM Kk 3amanuto B3 sBisercs uncno. 3anuuinTe 3TO YMCIO B TETpajab 0€3 yKa3aHHs €IWHULL
3MEPEHUSL.

B3.MaccoBas moinst (%) yriepoaa B kapOoHaTe KalblUs paBHA .(3anuiuTe Yucio ¢ TOYHOCTHIO

JIO0 T€CATHIX).

Yacte 3

| 3anMImTe HOMEp 3aAHHS U TIOJHOE PEIICHHE

C1. Paccuuraiite 00béM BO3ayxa, HEOOXOAUMOTO JuIsl TIosrydeHust SO KUCIIOpoa, €Clu U3BECTHO, YTO

00BEMHAS 1015 KUCTIOpOoa B Bo3ayxe coctaBiseT 21%?

KonTpoasHnasi padora Ne 4
«3MeHeHUs1, MPOUCXOASIIME C BelleCTBaAMU»

BAPUAHT-1
Yacrs 1

HpI/I BBIINNIOJIHCHHUH 38.,[[8.HPII>1 3TON YacTH oA HOMCPOM BBLIIIOJHACMOI'O BaMH 3aJlaHUA IIOCTABbTC
3HaK «X» B KIJICTOYKY, HOMCD KOTOpOﬁ COOTBCTCTBYCT HOMEPY BbI6paHHOFO BaMH OTBCTA.

Al. ®usnueckoe SIBJIEHUE - ITO:

1) p>xaBneHue xene3a 3) ckucaHue MOJIOKA
2) ropeHue IpeBECUHBI 4) TUTaBJICHHE CBUHIIA

A2. Cymma Beex k0dGhUIIEHTOB B ypaBHeHUH peakuun, cxema kotopoit Al + Cl,—AICls, paBHa:

1)4 3)8
2)5 4)7
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A3. CxeMa, ABIAIOLIASACS YPABHEHUEM XUMUYECKON PEAKIINU:

1) Hz+ Cla— HCI 3) Zn +HCI — ZnClo+H;
2) 2Ca + 0> 2Ca0 4) Ha+ O2—>H,0

Ad4. BemectBo «X» B cxeme: X + 2HCI = FeCl, + Ho.

1) sxene3o 3) xop
2) oKcHJ Kemnesa 4) TUIPOKCHU]L JKeTe3a

AS5. O6BEM BOJIOPO/1a, KOTOPBIN MOJHOCTHIO MPOpearupyeT 1o ypaBHeHuto peakuu 2H, + Oz = 2H0 ¢ 1
MOJIb KUCIIOPOJIa, PABEH:

1) 8,96n 3) 44,8n
2)22,4n 4) 67,2n
A6. BepHbl 11 cnieyrolye BICKa3bIBaHUS?
A. V3 HECKOIBKHUX MPOCTHIX WK CIOKHBIX BEIIECTB 00pa3zyeTcs 0JIHO 0oJjiee CI0KHOE BEIECTBO B
peaKIny COCTMHEHHUS.
Bb. VI3 HeCKOIBKUX MPOCTBIX WJIM CIOXHBIX BEIIECTB 00pa3yercsi 0JJHO 0oJjiee CI0KHOE BELIECTBO B
peaKkiuu pa3ioKeHHs..

1) BepHO TOJIBKO A 3) BepHO TOJNIBKO b
2) BepHBI 00a CyXACHUS 4) 06a cyxJeHHs He BEpHBI

Yacth 2

B 3aganum Bl Ha ycraHOBJIEHHE COOTBETCTBHUS 3alUIIMTE B TAOIHIy IU(PPHI BEIOPAHHBIX BaMU
OTBETOB, a 3aTeM IOJYYCHHYIO TOCIEI0BATEILHOCTh MU(pP MepeHecuTe B OJaHK OTBETOB 0Oe€3
po6esioB U Apyrux cuMBoJIOB. (Lludpsl B 0OTBETE MOTYT MOBTOPSTHCS).

B1. YcTanoBuTE COOTBETCTBUE MEXKY JIEBOU M IPABOM YaCTAMHU YPaBHEHUM:

JleBasi 4acTh: IIpaBasi yacTh:

A) CuO + H2SO4= 1) CuSO4 + H20
B) CuCl, + 2NaOH = 2) CuSO4 + 2H20
B) Cu(OHz) +2HCI = 3) CuClz + H20

I') Cu(OH2) + H2SO04= 4) Cu(OH)2 + NaCl

5) CuCl, + 2H,0
6) Cu(OH). + 2NaCl

A b B I

OtBeToM K 3aaHuI0 B2 sBisieTcs mociaenoBaTeIbHOCTh (P, KOTOPBIE COOTBETCTBYIOT HOMEpaM
NPaBWIBHBIX OTBETOB. 3alMIIMTE BHIOpAaHHBIE HUQPHI B OJIAHK OTBETOB B TOPSIKE BO3PACTAHUS
6e3 MpoOesIoB U APYrMX CUMBOJIOB.

B2. YpaBHeHus peakiuu ooMeHa:

1) CaO + SiO, = CaSiOs 4) Fe,0s + 2Al = Al,Os + 2Fe
2) FeS + 2HCI = FeCly + HS 5) LiCl + AgNO3 = LiNO3z + AgCl
3) 2KCIOs = 2KCl + 30, 6) 2Ca + O, = 2Ca0
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Yactpb 3

| 3anuiuTe HOMEp 3a/laHus U MOJHOE PEIEHUE |

Cl. Tlo ypaBuenuto peakiuu Cu (OH), = CuO + HyO mHaiigure Mmaccy okcuma wmemu (I1),
oOpasoBasiierocs mnpu pasnoxennd 39,2r ruapokcuaa meau (11).

KonTtpoabnas padora Ne 4
«M3MeHeHUs1, IPONCXOASIIHUE C BelleCTBAMM»

Joporoii BOCbMUKJIACCHUK!

Ha BbImonHeHne KOHTpoJIbHOU paboTel oTBoauTcs 40 MuHyT. Pabora cocrout u3 3 wacrtei u
BKJIIOUaeT 9 3aaHuil.

Yacte 1 BritouaeT 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3aganuio naetcs 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJMH MPaBUJIbHBIN. 3a BBIIOJIHEHNE KaXI0T0 3aJaHus - 1 6asm.

Yactp 2 cocTouT W3 2 3aJaHuil noBblIeHHOTO YpoBHs (B1-B2), Ha koTOphle Ha/mO AaTh KpaTKUil
OTBET B BUJIE YKCJIa UM MOCIEI0BATEIbHOCTH LU(P. 3a BRINOIHEHNE KaXA0Tr0 3aJaHus - 2 Oasa.

Yacts 3 comepxut 1 Hanbosee cioxHoe o0beMHoe 3ananue Cl, KoTopoe TpeOyeT MOTHOTO OTBETA.
3a BBINOJIHEHUE 3aJJaHMsI Thl MOXKEIlIb OJyYUTh 3 Oasia.

bannbl, mosiyueHHBIE 3a BBINOJIHEHHBIE 3aJaHHsl, CYMMHUpPYIOTCA. MaKCHUMalbHOTBI MOXEIb
HaOpath 13 6amnos. XKenato ycnexa!

CucremMa OLICHUBAHMS PaOOTHI:

0-6 0amIoB — «2» 7-9 0am1oB — «3»
10-11 6amnoB — «4» 12-13 6amnoB — «5»

BAPUAHT-2
Yacre 1

HpI/I BBIITOJIHCHHUH Sa,I[aHI/Iﬁ 9TOH YacTu o HOMEPOM BBIIIOJIHACMOI'0O BaMM 3aJJaHUs IMOCTaBbTEC
3HaK «X» B KIJICTOYKY, HOMED KOTOpOﬁ COOTBCTCTBYCT HOMCPY BI)I6paHHOFO BaMH OTBETA.

Al. XuMuueckoe sBJIEHUE - JTO:

1) ropenue cBeun 3) ucrapenue OeH3MHA
2) TuIaBJICHHE JIbJA 4) oOpa3oBaHueE JIbaa

A2. Cymma BCex KO3 HUIIMEHTOB B ypaBHEHHUHU peakinu, cxema kotopoitCa + HCI-> CaCl, + Hy, paBna:

1)6 3)3
2)5 4) 4

A3. CxeMa, SBIAIOLIASCS YPABHEHUEM XMMHUYECKON PEAKIINN:

1) CaCO3z >CaO + CO» 3) Ca+ 0,>Ca0l
2) Mg + HCI->MgCl, + H» 4) CO + 02 >CO0;

Ad4. BemectBo «X» B cxeme: Fe,Os+ 3H,>2X + 3H20

1) xxene3o 3) Boopoxa
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2) OKCHU]I KeTesa 4) TUIPOKCHU]L JKene3a

AS5. O6bEM BOJIOPOA, KOTOPBIN MOJTHOCTHIO IIpopearupyer mno ypaBHenuto peaxiuu Hz + Clo = 2HCI ¢ 2
MOJIb XJI0pa (H.Y.), paBeH:

1) 4,48n 3) 44,8n
2) 22,4n 4) 67,2n
A6. BepHbl u ciieyroniue BoICKa3bIBaHUs?

A. VI3 01HOTO CIJI0KHOTO BelllecTBa 00pa3yroTcs J1Ba WK 00Jiee HOBBIX BELIECTB B PEAKLIUU
COEJIMHEHMUSI.

Bb. U3 oaHOro cinoxxHoro BemiecTsa 00pa3yroTcs /iBa UiIu 00Jiee HOBBIX BEILIECTB B PEAKIIMU
3aMelleHusl.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CyXAECHUS 4) 06a cyKIeHUs HE BEPHBI

Yactb 2

B 3amanum Bl Ha ycraHOBJeHHE COOTBETCTBUS 3alMIIUTE B TAaOMUIly IUGPHI BHIOpaHHBIX BaMU
OTBETOB, a 3aTeM IOJYYCHHYIO TOCIEI0BATEILHOCTh MU(P MepeHecuTe B OJaHK OTBETOB 0Oe€3
po0enoB U Apyrux cuMBoJIoB. (Lludpsl B 0TBETE MOTYT HOBTOPSTHCS).

B1. YcraHoBuTE COOTBETCTBHE MEXKAY JIEBOUM M MPABOW YaCTSIMU yPaBHEHHUU

JleBasi 4acThb: IIpaBasi yacTp:

A) Na2O + H2SO4= 1) Fe(OH), + KClI
b) FeCl> + 2KOH = 2) Fe(NOgz)2 + 2H20
B) Fe(OH), +2HNOs = 3) FeNOs + 2H,0
I') 2NaOH + H2SO4= 4) Fe(OH)2 + 2KClI

5) Na,SO4 + 2H20
6) Na,SO4 + H20

A b B I

OTtBeToM K 3a1aHui0 B2 sBiiseTcs mociaenoBaTeabHOCTh IU(P, KOTOPbIE COOTBETCTBYIOT HOMEpPaM
MPaBWJIbHBIX OTBETOB. 3amuiIuTe BhIOpaHHbIE HUGPHI B OJaHK OTBETOB B MOPSJKE BO3pACTaHUS
6e3 MpoOeNoB U IPYrUX CUMBOJIOB.

B2. YpaBHeHuUs peakiuu pazioKeHus:

1) CaO + SiO, = CaSiOs 4) Fe;0O3 + 2Al = Al,O3 + 2Fe

2) FeS + 2HCI = FeCl, + H,S 5) NaCl + AgNOs = NaNOs + AgCl

3) 2KNO3 = 2KNO; + O 6) 2Al(OH)3 = Al,O3 + 3H20
Yacrtp 3

‘ 3anummure HOMCD 3aJaHHd U MOJIHOC PCIICHNUC ‘

Cl. Mo ypaBuenuto peakumu Zn(OH)2 = ZnO + H.O ompemenute Maccy OKCHIa IMHKA, KOTOPBIH
oOpasyercs npu paszyiokeHuH 198 T HCXOHOTO BEleCcTBA.
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KontpoabHnas padora Ne 4
«H3MeHeHus1, MPOUCXOASIIME C BeleCTBaM))

Joporoii BOCbMUKJIACCHUK!

Ha BrImonHeHHne KOHTPOJIbHOW paboTel oTBoauTcs 40 muuyt. PaGora cocrout u3 3 wacreil u
BKJItOUaeT 9 3aaHuil.

Yacte 1 Brimrouaet 6 3aganuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3aganuio naercs 4 BapuaHTa
OTBETA, U3 KOTOPBIX TOJBKO OJIMH MPABHJILHBIN. 32 BBINOIHEHUE KaXKO0TO 3a1aHus - 1 6am.

Yactp 2 cocTouT W3 2 3ajaHuil noBblIeHHOTO YpoBHs (B1-B2), Ha koTOphIe HAaIO AaTh KpaTKUi
OTBET B BHJIE YMCJIA WU TIOCICIOBATEIILHOCTH IU(P. 3a BRIMOJTHCHNE KAXI0T0 3aaHus - 2 Oasuia.

Yacts 3 comepxut 1 Hanbosee cioxHoe o0beMHoe 3ananue Cl, koTtopoe TpeOyeT MOTHOTO OTBETA.
3a BBINOJIHEHUE 3aJJaHMsI Thl MOXKEIIb OJyYUTh 3 Oasia.

Bamer, mosydeHHbIE 3a BBINIOJHEHHBIE 3alaHUs, CYMMHPYIOTCS. MaKCHMalIbHOTHI MOJKEIIb
Habpath 13 6amos. XKenato ycnexa!

CucreMa o1ieHUBaHUA PA0OTHL:

0-6 OayuIoB — «2» 7-9 0ayioB — «3»
10-11 6annoB — «4» 12-13 GamnoB — «5»

BAPUAHT-3
Yacts 1

[Ipu BBIMIOJIHEHUU 33AaHUN ATON YAaCTH MOJ HOMEPOM BBINIOJHIEMOrO BaMU 3aJaHHs MOCTaBbTE
3HAK «X» B KJIIETOUKY, HOMEp KOTOPOH COOTBETCTBYET HOMEPY BEIOPAaHHOTO BaMH OTBETA.

Al. dusuueckoe SIBJIEHUE - 3TO:

1) ucmapenue BOIbI 3) ropeHue KepocuHa
2) CKHMCaHHE MOJIOKA 4) nosIBIICHUE PIKABYUHBI

A2. CymMma Bcex K03(D(OUIMEHTOB B ypaBHEHHH peakinu, cxema kotopoi Al + O2 —-AlLO3 paBHa:

1)6 3)9
2) 3 4) 4

A3. Cxema, SBIAIOIIACS YPAaBHEHUEM XUMHUUYECKOW PEAKIIUU:

1) Cu + 0, »CuO 3) 2HgO—> 2Hg + O2
2) KClOs —KClI + 02 4) HCl + Zn—sH, + ZnCl,

Ad4. BemectBo «X» B cxeme: X +H2S04 = ZnS0O4 + H»

1) nuHK 3) oKcHua IMHKA
2) TUAPOKCHU/I IMHKA 4) Boja

AS. OObéM Kuciopoja, KOTOpblii morpelyercst ans mosydeHus 0,5 MOJb YIVIEKUCIOro rasa 1o
ypaBHeHnuto peakuuu C+02=COg, paBeH:

1) 5,61 3) 44,8n
2) 11,20 4) 22,4n
A6. BepHbl nu ciieyroniye BeICKa3bIBaHUs?
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A. ATOMBI MMpoOCTOro BCHICCTBA 3aMCHIAIOT ATOMBI OJHOI'O0 U3 XUMHUYCCKUX JSJICMCHTOB B COCTABC
CJIOJKHOT'O BCIICCTBA B p€aKInn oOMcHa.

b. Atombl MMpOCTOro0 BCHICCTBA 3aMCIIAIOT ATOMBI OOAHOI'O M3 XMMHUUYCCKHUX 3JICMCHTOB B COCTAaBC
CJIOJKHOTO BCIICCTBA B pCaKIINU 3aMCIICHUA.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHBI 00a CYXJICHUSA 4) 00a cyKIeHHUs HE BEPHBI

Yactpb 2

B 3amanun Bl Ha ycraHOBJ€HHE COOTBETCTBUS 3alMILUTE B TAaOMUIly HU(PHI BHIOpaHHBIX BaMu
OTBETOB, a 3aTe€M IMOJYYEHHYIO IOCIEeIOBATEIbHOCTh IU(P INepeHecuTe B ONaHK OTBETOB 0e3
po6esnoB u Apyrux cumMBoJioB. (Lludpel B 0TBETE MOTYT HOBTOPSATHCS).

B1. YcTanoBHUTE COOTBETCTBUE MEXKTY JIEBOU M TPABOM YACTAMHU YPAaBHEHUN:

JleBasi yacth: IIpaBasi yacTb:

A) ZnO + 2HCI = 1) ZnCl2 + 2H20
b) Zn(OH)2 + 2HCI = 2) ZnCl2 + H20

B) Zn + 2HCI = 3) Zn(OH)2 + 2KClI
I') ZnCl; + 2KOH = 4) ZnClx + H>

5) ZnOH + 2KCl
6) ZnCl + 2H;

A b B I

OTtBeToM K 3amaHuio B2 sBisieTcs: mocaenoBaTeabHOCTh UQP, KOTOPBIE COOTBETCTBYIOT HOMEpPaM
MPAaBUJIBHBIX OTBETOB. 3alHIIUTE BHIOpaHHBIC HU(PPHI B OJIAHK OTBETOB B MOPSAKE BO3PACTAHHS
0e3 TpoOETIOB U APYTrUX CUMBOJIOB.

B2. YpaBHeHUs peaklMK 3aMEIICHUS:

1) BaO + H20 = Ba(OH)2 4) Ca(OH)2 + 2HCI = CaCl,+2H,0

2) CuO + Hz =Cu + H20 5) 2NHz = N2+ 3H>

3) 3KOH + H3PO4 = K3PO4 + 3H0 6) Mg + 2HCIl = MgCl, + Ha
Yacrs 3

‘ 3anumure HOMCD 3aJlaHM: U ITIOJIHOC PCIICHUC ‘

Cl. Ilo ypaBuenuto peakiuu Fe(OH), = FeO + H>O ompenenure Mmaccy oxcuma skenesa (l1),
00pa30BaBIIeToCs MPHU Pa3NoKeHUU 45 T UCXOAHOTO BEIIECTBA.

KonTposbnas padora Ne 4
«H3MeHeHus1, MPOUCXOASIIME C BeleCTBaAMID)

Hoporoii BOCbMUKJIaCCHUK!
Ha BbInosHeHHne KOHTpPOJIbHOW paboThl oTBoauTcs 40 muHyT. PaGora cocrout m3 3 wacreil u
BKJIIOUAET 9 3a1aHuil.
Yacte 1 BkIIto4aeT 6 3amanuii 6a3oBoro ypoBHs (Al-A6). K kaxaomy 3ananuio gaercst 4 BapuaHrta
OTBETA, U3 KOTOPBIX TOJBKO OJIMH NMPaBMIbHBINA. 3a BHIIOJIHEHNE KX JI0T0 3a7aHus - 1 Oam.
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Yactp 2 cocTouT M3 2 3aJaHuil NMOBBILIEHHOrO YpoBHs (B1-B2), Ha koTopble Hamo AaTh KpaTKHi
OTBET B BHJIE YMCJIA WM TTOCJICAOBATEILHOCTH LU(P. 3a BBIMOJIHEHHE KAXI0TO 3a1aHus - 2 Oaa.

Yacts 3 comepxkur 1 Hanbonee cinoxHoe oObeMHoe 3a1anne Cl, koTopoe TpeOyeT MOTHOrO OTBETA.
3a BBINIOJHEHHUE 3a1aHHsI Thl MOXKEIIb OJTY4UTh 3 Oasia.

bamnel, mosydyeHHbIE 3a BBINOJHEHHBIE 33aJaHUSA, CYMMHUPYIOTCS. MaKCHMaJbHOTHI MOKEIlb
Habpatp 13 6amnos. XKenaro ycrexa!

CucreMa olleHUBaHUs paOOThL:

0-6 OayuIoB — «2» 7-9 0ayIoB — «3»
10-11 6annoB — «4» 12-13 GamnoB — «5»

Yacts 1

[Ipu BBIMOJIHEHUU 33JaHUN ATOM YACTH MOJ HOMEPOM BBINOJHAEMOTO BaMH 33/1aHUs MOCTaBbTE
3HAK «X» B KJIIETOUKY, HOMEp KOTOPO COOTBETCTBYET HOMEPY BbIOPAHHOTO BaMH OTBETA.

Al. XuMH4ueckoe ABJIEHHUE - ITO:

1) nnaBieHue ojoBa 3) ropeHust MarHus
2) 3aMep3aHusl BOJIbI 4) oOpa3oBaHu€e TyMaHa

A2. Cymma BCex K03((ULIMEHTOB B ypaBHEHUH peakiuu, cxema kotopoit N2 + H, —NH3 paBHa:

1)6 3)4
2)3 4)5

A3. Cxema, SBJISIIOIIASICS YPAaBHEHUEM XUMUUYECKON peakinu:

1) 3Fe + 20,—> FesOs 3) HgO — Hg + O2
2) 2Al + 0, — Al03 4) Ca + HCl — CaCl, + Hs

A4, ®opmyna BemectBa «X» B cxeme: 2Na + X— 2NacCl.

1) Cl 3) Cl
2) HCI 4) Cl.07

AS5. O0bEM BOIOPO/Ia, KOTOPBIA MOTPEOyeTCs s MOJyYeHUs: | MOJIb METaHa M0 YPaBHEHUIO PEaKIHH
C+2H> = CHg, paBen:

1) 67,2 n 3) 44,80
2)11,2n 4)22,4n
A6. BepHbl 1iu cineayrolye BbICKa3bIBaHUA?
A. V3 ABYX CIIOKHBIX BEIIECTB 00pa3yeTcs IBa HOBBIX CIIOKHBIX BEI[ECTBA B peaKkIMu 0OMEHa.
B. 13 nByX CNOKHBIX BEIIECTB 00pa3yeTcs ABa HOBBIX CII0KHBIX BEIIECTBA B PEAKIIMN COSTUHEHUS.

1) BepHO TONBKO A 3) BepHO TONBKO b
2) BepHbI 00a CY)XJICHUS 4) o0a cyxJieHHs He BEpHBI
Yacrs 2

B 3aganum Bl Ha ycraHOBIEHHE COOTBETCTBHUS 3alUIINTE B TaOiauIly LU(pPH BHIOPAHHBIX BaMU
OTBETOB, a 3aT€M IMOJYYEHHYIO MOCIEeI0BAaTEeIbHOCTh LU(p NepeHecuTre B ONaHK OTBETOB 0Oe3
po6esnoB u Apyrux cuMBoJioB. (Lludpel B 0TBETE MOTYT HOBTOPSATHCS).
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B1. YcraHoBuTE COOTBETCTBHE MEXAY JIEBOM U MPAaBOM YaCTsIMU YpaBHEHUMN:

JleBasi yacThb: IIpaBasi yacTh:

A) Mg(NOs)2 + 2KOH = 1) Mg(NOs)2 + 2H20
Bb) Mg(OH)2 + 2HNO3 = 2) MgNOs + 2H.0

B) Mg + 2HCI = 3) Mg(OH)2 + 2KNOs
I') MgO+ 2HCI = 4) MgCl+ H»

5) MgClo+ Ho0
6) Mg(OH), + KNO3

A b B I

oe3

OTtBeToM K 3amanuio B2 sBisieTcs mocienoBaTeabHOCTh HUPP, KOTOPbIE COOTBETCTBYIOT HOMEpaM
MPaBMWJIbHBIX OTBETOB. 3amUIINTE BhIOpaHHbIE LUGPHI B OJaHK OTBETOB B MOPSAIKE BO3PACTAHUS

po0eJIoB U APYrUX CUMBOJIOB.

B2. YpaBHeHus peakiinu COeTUHEHUS:

1) BaO + H>O = Ba(OH)> 4) Ca(OH)2 + 2HCI = CaCl»+2H-20

2) CuO + H2=Cu + H20O 5) 2NH3z= N2+ 3H>

3) N2 + O2 =2NO 6) Mg + 2HCI = MgCl; + H»
Yactn 3

3anuiuTe HOMEp 3aJIlaHus U MOJTHOE PEelIeHHe

Cl. Ilo ypaBuenuto peakiuun CaO + H,O—Ca (OH): ompenmenute Maccy THAPOKCHIA KalbIUA,
00pa3oBaBIIerocs Mpu B3auMoecTBHM 1121 okcuaa KanbIus ¢ BOJOM.

paBHO:

UTOI'OBbIA KOHTPO.Ib:

Hrorosas koHTpoJibHas paboTa 3a Kypc 8 kiacca

Bapmanr 1.

Yacts A

Al. KoyiMuecTBO NpPOTOHOB, HEUTPOHOB, JIEKTPOHOB B B aTOME QJIIOMHUHUN COOTBETCTBEHHO
1) 14, 14,13 2) 13,14, 14 3) 13,14,13 4) 14,13,13

A2. Metajuinueckue CBOMCTBA YBEIUYUBAIOTCS B PAY:

1) Na, Mg, Al 2) P,Si, Al 3) Ca, Mg, Be 4) K, Zn, Ca

A3. BriGepute rpyIiny BemecTB TOJIBKO C HOHHOM CBSI3bIO:

1) H20, NasS 2) 02, SOs 3) N2, H2 4) MgO, KClI

A4. OCHOBHBIM OKCHAOM SBIISIETCS:

1) HNOs3 2) CO, 3) Ca(OH): 4) CuO

AS. C xaXIbIM U3 TpeX MPeA0KEHHBIX BEIIECTB MOXKET PearupoBaTh COJISHAS KUCIOTA!

1) H20, NaOH, CaO 3) KOH, Na20, Mg

2) Cu, Ca(OH)2, Na.CO3 4) H3S04, P20s, CuO

A6. YpaBHenue xumudeckoit peakiuun: CuO + Hz = Cu + H20 oTHocuTCS K peakiusim:

1) coemuHeHUs 2) paznokeHus 3) obmeHa 4) 3amenieHusl.

AT7. CYMMa KOB(l)(l)I/II_[I/IeHTOB B COKpallCHHOM HWOHHOM YPAaBHCHUU PCAKIHUU B3aHMOJICHCTBUS

rupokcuaa Hatpus ¢ xaopuaom meau (I1) paBna:

1) 3 2) 4 3) 5 4) 6

A8. Crenienu okucienus cepbl B okcugax SOz u SO3 COOTBETCTBEHHO PaBHBI:
1) 13 2) 2,4 3) 35 4) 4,6

A9. MossipHas Macca TAPOKCHIa MarHus paBHa:

1) 24 2) 41 3) 58 4) 62
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A10. O6bem 0,5 MOITb KUCTIOPO/IA PABEH:
1) 11,2n 2) 22,4n 3)33,6n 4) 44,8n

Yacte b. 3aganus co cBOOOAHBIM OTBETOM.

Bb1. Haiitu mMaccoByro 10110 XJIOpHJIA HATPUS B PacTBOPE, MOJIYYEHHOM IIpU pacTBOpeHuH 20 T
conu B 180r BOoJBI.

B2. Jlanb! BemecTBa: okcua Hatpust, okcua cepol (1V), consiHas KucioTa, THAPOKCU Kallvs, BOJI,
Menb. C KakuMHU M3 3THUX BEIIECTB MOXKET pearupoBarh cepHas KucioTa. Hamwumure ypaBHEHUs
COOTBETCTBYIOIINX PEAKIIUNA, HA30BUTE MOJYUYMUBIINECS COCTMHECHUS. Y KOKHUTE TUIT PEAKIIUH.

Bapuant 2
Yacte A
Al. Ywucro 371eKTpOHOB Ha BHENTHEM YpOBHE aToMa (ocdopa paBHO:
1) 3 2) 4 3)5 4) 6
A2. CpoiicTBa MeTaiia HauboJiee BEIPAKEHBI .
1) Li 2) Mg 3) Be 4) Na
A3. KoBaneHTHas moJisipHasi CBsI3b B BEIIECTBE:
1) Cu 2) NH3 3) H2 4) K3S
Ad4. PacTtBOopuMmas coiib uMeeT Gopmyiy:
1) AgCl 2) NaOH 3) KNOs 4) H2S04

AS. ConsHas KHCIIOTa pearupyeT B BOJHOM PacTBOPE C KaXAbIM U3 JIBYX BEIIECTB

1) Ba(OH)2,Ag 2) Zn,Na;SOs 3) KOH, Au 4) NaOH, MgO

A6. Peakuus Ba(OH) 2 + HoSOs — BaSO4 + 2H20 oTHOCHTCS K peakIusiM:
1) paznoxxeHust 2) coenMHECHHS 3) obmena 4) 3amenieHus

A7. Ypasaermio Cu?* + 20H — Cu(OH)2 cooTBETCTBYET B3aHMO/ICHCTBHE CIIETYIOIIHX BEIIECTB:
1) CuO, NaOH 2) CuSOg4, Fe(OH)3 3) CuCly, KOH 4) Cu(NOs)., H20

A8. B coequaennu NO; cTenieHn OKUCISHHS a30Ta M KUCIOPOAa PaBHBI COOTBETCTBEHHO
1) -2u 2 2) +4wu -2 3) +3u -2 4) -2u +4

A9. MonsipHast Mmacca CEpHOU KUCIIOThI paBHa:
1) 100 r/moib 2) 98 r/moib 3) 104 r/mons  4) 102 r/mois

A10. O6wem 4 moub Bosopoaa Ho mpu H.y. paBeH:
1) 41 2) 22,471 3) 448 n 4) 89,6 n

Yacte b. 3amanus co ¢cB0OOOIHEIM OTBETOM

B1. Cxonbko rpammoB HuTpaTa kainuss KNO3z moTpeOyeTcst 11t IPUroTOBICHUS PacTBOPa
Maccoit 50 T ¢ maccoBoi nosel Hutpara kainus 25%7?

B2. C xakuMu U3 IepeunciIeHHbIX BEIIECTB OyIeT B3aUMOICHCTBOBATh PACTBOP CybdaTa Meau
(I1): ruapokcua Kaus, CosIHAs KUCIO0TA, XJIOPUI HaTpus, skene30? Hamumure ypaBHeHUs
OCYILIECTBUMBIX PEAKIMI B MOJIEKYJISPHOM U MOHHOHM OopMe, Ha30BUTE MOTYUUBIINECS COSAMHEHUS.

Bapuant 3
Yacts A

Al. Yucno OHEPTCTUYCCKUX ypOBHeﬁ " YUCJIO BHCIIHUX 3JICKTPOHOB aTOMa XJIOpa paBHBI
COOTBCTCTBCHHO

1) 4u6 2) 2us 3) 3u’7 4) 4us

A2. P 371eMEeHTOB, PACTIOIOKEHHBIX B TIOPS/IKE YCUIICHHS METAUTHYECKUX CBOMCTR:
1) Sr—-Rb-K 2) Be—-Li—-K 3) Na-K-C 4) Al-Mg-B

A3. ®opmyna BelecTBa ¢ KOBaJEHTHOM MOJSIPHOI CBA3BIO:

1) Cbk 2) KCI 3) NH3 4) O

A4. Cpemu Bemects, popmyibl kotopeix H20, NH3, CO2 , K20, Ba(OH)2, HCI Her
MPEJICTaBUTEIS Kilacca:

1) Kucinor. 2) OkcuaoB. 3) OcHoBanmii.  4) Couneit.
AS. PazbaBieHHas cepHasi KUCJIOTa MOYKET pearupoBaTh ¢ KaK/IbIM U3 JIBYX BEIIECTB:
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1) cepoii u Mmarauem

2) oxcuaom xene3a (II) u oxkcumpom kpemuus (IV)

3) TUAPOKCUIOM KU U XJIOPHIOM HATPHUS

4) wmutparoMm Oapus u ruapokcuaom meau (1I)

A6. Kakoe 13 yKka3zaHHBIX ypaBHEHHN COOTBETCTBYET peakiui oOMeHa?

1) Mg + CuSO4 = MgSO4 + Cu

2) CaO + CO; =CaCOs3

3) Zn(OH)2 =Zn0O + H20

4) AgNOz+NaCl = AgCl + NaNOs

A7. BzaumoneiicTBre THAPOKCHIA HATPUS U CEPHOM KHCIOTHI B BOJHOM PAaCcTBOPE OTOOpakaeTcst
MOHHBIM ypaBHEHHUEM:

1) H"+OH =H0

2) 2H'+S0z* H> SO3

3) 2O0H™ + Zn?*" = Zn(OH);

4) 2H"+S* H2S

A8. OkucnurenemM B XUMHUYECKOM peakIiu, ypaBHEHUE KOTOPOM

CuO + CO=Cu + CO2, aBnsercs.

1) C* 2) C* 3) Cu* 4) CU°.

A9. KonmdecTBo BelecTBa a30THOM KHUCIOTHI Macco 6,3 T paBHO:

1) 1 mous. 2) 2 MoJb. 3) 0,5 mob. 4) 0,1 momb.

A10. 0,25 MoJb KHCIOPO/Ia TPU HOPMAJIBHBIX YCIOBUSX 3aHUMAIOT 00BEM:

1) 2,8m. 2) 5,6m. 3) 11,2:. 4) 44,811

Yacts b. 3aganns co cBOOOIHBEIM OTBETOM:

B1. Kakas macca ocagka oOpaszyeTcst mpy B3auMOICHCTBUU U30bITKA pacTBOpA HUTpaTa Oapus ¢
20 r pacTBOpa CEpHOM KUCIIOTHI C MAaCCOBOM J0JIEH paCTBOPEHHOTO BemecTBa 5%?

Bb2. C xakuMu U3 NepeunciIeHHbIX BEUIECTB BCTYMAET B PEAKLIUIO COJISIHASI KUCIIOTa: OKCHJI CEPhI
(IV), ruapokcun Kanbiwus, Menb, yriaepoa? CocraBbTe ypaBHEHHS BO3MOKHBIX PEAKIIUN B MOJICKYJISIPHOM
Y HOHHOM BHJIE.
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OLHEHOYHBIE MATEPHAJIbBI (9 kaacc)

CTAPTOBBI KOHTPOJIb: noBTOpEHHE OCHOBHBIX BOIPOCOB Kypca XHMHM 8 Kiacca M
BBEJICHHUE B Kypc 9-TO Kiacca.

KounrtpoabHas padora Ne 1 «XapakTepucTuKa XMUMHY€CKOI0 3J1eMEeHTA HA OCHOBAHWH €ro
moJjoxkenus B [ICXD».

| Bapuanr.
3adanue 1. JlaliTe MONHYIO XapaKTEPUCTUKY DJIEMEHTY C OPAIKOBBIM HOMEPOM 15.
3adanue 2. JlonuinTe peakluy, Ha30BUTE CIOKHBIE BELIECTBA, YKAKUTE TUIT PEAKIINU:
a) Al + Oz =
0) Mg + H2SO4 =
B) CaCOs-
r) HCI + Na2CO3-
3adanue 3.  Jlomumwure peaklMd M HaNMUIIUTE MX B HMOHHBIX (opmax? JlaiiTe Ha3zBaHUS
BEIIECTBAM:
a) BaClz + H3PO4 =
6) HCI + AgNO3 =
3adanue 4. CocTaBbTe peakiuy, pacCTaBbTe KOADPHUITUEHTHI, YKAKUTE TUTT PEAKITAIN:
a) hocdop + kucimopoa = okcun pochopa (V)
0) IMHK + a30THAs KUCJIOTa = HUTPAT IIMHKA + BOJOPOJT
B) xyiopuj Oapus + cepHasi KHUCJIOTa =
3adanue 5.  Paccuuraiite 00BEM yrieKHCIOTO Ta3a (MpU H.y.), €CIM OH BBIAETWICA TPU
B3auMoeiicTBun 250 T Mena, conepxkamiero 10 % npumeceit ¢ CEpHOU KUCIOTOM.

Il Bapuawnr.
3adanue 1. JlaliTe OJHYIO XapaKTEPUCTUKY DJIEMEHTY C TIOPSIIKOBBIM HOMEpoMm 19.
3adanue 2 JlonuimunTte peaklMy, HA30BUTE CIIOKHBIE BEILIECTBA, YKAXKHUTE TUIl PEaKIIH:
a)Zn+ 0=
6) Mg + HCI =
B) H.0O =
r) H2SO4 + KoCO3 =
3adanue 3.  JlomumwTe peakMM M HAMWIIATE WX B HOHHBIX ¢opmax? [laliTe Ha3zBaHHSA
BEIECTBAM:
a) Ba(NO3), + H3PO4 =
6) NaCl + AgNOs -
3aoanue 4. CoctaBbTe peakiuu, pacCTaBbTe KOID(HUIIMEHTHI, YKAXKUTE TUI PEAKIIUNA:
a) hocdop + kucnopon = oxcux pocdopa (1)
0) UMHK + COJIIHAs KUCIIOTa = XJIOPUJ IIMHKA + BOJOPO]I
B) XJIOPUJ MEIIU + TUJIPOKCU]] HATPUS =
3adanue 5. Paccuuraiite 00BEM YIIEKHCIOTO Ta3a (MpU H.y.), €CIH OH BBIACTWICA TPHU
B3aumoieiictBun 230 r pactBopa coaepxkaiero 10 % xkapOboHaTa HaTpHs ¢ a30THOU KHCIOTOM.

KonTtpoabsnas padora Ne 2 «MeTaliib»
Bapuant Nel

1. Kakoil u3 MeTayioB SBJISETCS 1IEI0YHO3EMEIbHbIM:
a) Mg,

b) Ba,

c) Fe.

2. Kaxoii ruapokeuy oopasyer Li:

a) LiOH,

b) Li(OH)z,
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¢) LixO.

3. Kakyro creneHb OKUCIIEHUS HE MOXKET MPOsIBISTH Fe:

a) +3,

b) +2,

c) +1.

4. C KakuM U3 METaIOB He OyJeT B3aMO/IeHCTBOBATh CyNb(aT IIMHKA B pacTBOPE:

a) Mg

b) Al

c) Pb.

5. Uemy paBHa cymMa KOA(P(PHUIIMEHTOB B YPaBHEHUU:
V205 + Al > V + ALO3

a) 24,

b) 20

c) 14.

6. Kakum MOHOM MO>KHO OIpENEINTh B pAaCTBOPE KATHOH ATFOMUHUS:

a) SO4*

b) OH"

c) NOsz

7. Kakasi peakuys HEBO3MOKHA:

a) 6HCI +2Al = 3H, + 2AICl;

b) MgO + CO2 > MgCOs

c) Cu +2HCI> CuCl; +H>

3agaHus ¢ OTKPBITHIM OTBETOM

8. OcCyIlecTBUTh MPEBpAIICHUs: MarHuii —> OKCHJ MarHhs —> HHUTpPaT Maruus —> KapOoHaT
MarHusi—> cynbdar marHus > cyiabdar Oapus. [ns mocieqHed peakiH COCTaBUTh ypaBHEHHE B
MOJIEKYJISIPHOM ¥ HIOHHOM BHJIE.

9. CKOJIBKO TpaMM HATpHs MOKHO Toayunth u3 12,87 r moapennoi coau NaCl, conmepikarmeit
10% npumeceii?

10. CocTaBUTh AJIEKTPOHHBIN OallaHC, pacCTaBUTh KOADOUITMCHTHI:

Al + HNO3z = AI(NOz3); + NO + H.0

KonTpoasnas padora Ne 2 «Meta/uibi»

Bapuant Ne 2
1. Kakoii u3 nepeyncieHHbIX METAIOB SBJISETCS IEI0YHbBIM ?
a) Ca
b) Na
c) Ag
2. Kaxoii okcug o6paszyet Oapuii?
a) Ba.O
b) BaO2
c) BaO
3. Kakoe BemecTBO 00pa3yercs Mpu ropeHuu sxene3a’?
a) FesO4
b) FeO
C) Fe O3
4. Kaxoil U3 MeTayioB HE B3aUMOJICHCTBYET C PACTBOPOM COJISTHOW KHCIOTHI?
a) Mg
b) Ca
C) Ag
5. Cymma xoa¢p¢unuenton B ypasHennn Fe20s3 +C - Fe + CO pasHa:
a) 7
b) 8
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C) 9
6. Kakas u3 peakiuii HeBO3MOXKHa?
a) Ag + MgSO4 > Ag.SO4 + Mg
b) Ba + H,0 - Ba(OH): + H:
C) Zn + CuCl,~> ZnCl; + Cu
7. KakuM HOHOM MO’KHO OIPEIEIUTDh B pACTBOPE UOH KaJIbLIHS:

a) COs*
b) Cl
c) OH"

3agaHuA ¢ OTKPBITHIM 0TBETOM

8. OcylecTBUTh MpeBpalleHus: Harpuii—> mnepokcua Hatpust NaxO—> okcup HaTpus —>
THJIPOKCUI HATpUs —> XJIOPHI HATpus —> XJopua cepebpa. st mocimemHed peakiiid COCTaBUTH
YpaBHEHHE B MOJICKYSIPHOM M HOHHOM BUJIE.

9. CkonbKO TpaMM aIOMHUHHUS MOXHO Toiyuuth u3 10.2 r pynsl, conepxamein 40% oxcuna
ATIOMUHUS?

10. CocTaBUTH 1EKTPOHHBIN OaslaHC, pacCTaBUTh KOI(DDUIINEHTHI:

Mg + H2SOs~> MgSOs+ HoS + H20

KonTpoasHnas padora Ne 2 «Merta/uibi»

Bapuant Ne 3.
Kakoii u3 MeTanioB siBisieTcs 3J1€EMEHTOM MOOOYHOM MOATPYIIIbI:
a) Mg,
b) Ba,
c) Fe.
2. Kako# xJIoOpuJi OJTy4aeTcs Ipu B3aUMOJIEHCTBUY KeJe3a C COJITHON KUCIOTOM:
a) FeCl
b) FeCls
c) FeCls
3. Kakoii okcug oOpa3yeT amfoMuHuN?
a) AlO
b) AlOs
C) AlO;

4. Yemy paBHa cyMMa KO3(h(UIIMEHTOB B ypaBHEHUU:
PbO + Al > Pb + Al:O3

a) 7
b) 8
c) 9
5. C kakuMm U3 MeTauioB He OyaeT B3auMoeicTBoBath cynbdar xene3a( 1) B pactBope:
a) Mg
b) Zn
c) Pb.

6. Kakas u3 peakunii HeBO3MOKHa?
a) Mg + Ag2SO4 > Mg SO4 + 2Ag
b) Ba + KCI-> BaClx+ K
c) Zn + CuCl,> ZnCl, + Cu
7. KakuM MOHOM MOYHO OIPEJIeNUTh B pacTBOpe HOH Fe?*:

a) Cr
b) OH"
c) NOs~

33}13]-[1/[51 C OTKPBITBIM OTBE€TOM
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8. OcyliecTBUTh MpeBpaIleHUs: Oapuii—=> okcu Oapusi—> TUAPOKCU Oapusi —> xyopua Oapust —>
KapOoHat Oapus—>Hutpar Oapus. s mocieaHeil peakuuu COCTaBHTh YPaBHEHUE B MOJICKYJSIPHOM M
MOHHOM BHJIE.

9. CkoaBbKO TpaMM MeJIi MOKHO nostyuuTh U3 10 r pyasl, coaepsxkameit 20% oxkcuaa menu (2)?

10. CocTaBUTb 3NIEKTPOHHBIHN OaiaHC, paccTaBUTh KOAPPHUIIUEHTHI:

Zn + HoSO4~> ZnSO4+ S + H20

Kputepuu onenkn:

Kunroun

1 BapuanT 2 BapuaHT 3 BapuaHT
1b 1b 1c

2a 2C 2a

3c 3a 3b

4c 4c 4c

5a 5C 5c

6b 6a 6a

7a 7a 7b

3a xaxoe npaBmwibHOE 3amanne NeNel-7 — 1 6amr. Beero - 7 6ammoB

8 3amanue — 6 6a710B — 10 1 32 KaXk10€ MOJIEKYIISIPHOE yYpaBHEHHE U 1 Gaiut 3a MOJTHOE M COKPAIIEHHOE
HWOHHBIC YPABHCHUSA

9 3aganmne — 3 0asia —

1 6ana 3a cocTaBieHHOE YpaBHEHHE PEaKLUU WM CXEMY MPEeBpAaIlleHUs] C yUeTOM MOJIEH y4acTBYIOIIHUX
BEIIECTB

1 6a/1 — 32 pacyeT Macchl U KOJIMYECTBA BEILIECTBA YHCTOTO BEIIECTBA

1 6as1 — 3a pacyeT N0 XUMUYECKOMY YPaBHEHUIO

10 3agmanue — 3 0as171a

1- cocTaBiieHue 31eKTPOHHOI 0 HajIaHCca

2 — onpejieJieHUe OKUCIUTEJIS H BOCCTAHOBUTEJIS
3 — ko3 punHeHTHI B ypABHEHUH

Hroro: 19 6an10B

Ouenka 5 —17-19 6a1ioB
Ouenka 4 — 12-16 6a10B
Ounenka 3 — 10-15 6a110B

KonTtpoabsnas padora Ne 3 «Hemeraniabn

Joporoii 1eBITUKIACCHUK!
Ha BemonHeHne KOHTPOIbHON paboThl oTBoAMTCA 40 MuHyT. PaboTa coctout m3 3 yacTteil M BKIIOYAET
10 3aganuii.

Yacte | Bkmrouaer 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxgomy 3amanuio naercs 4
BapHaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJMH MPABUIbHBIN. 3a KKl MPaBUIBHBINM OTBET qaetcs 1 Oai.
MaxkcumanbHbIi 6ami 3a 1 gacTe — 6 Oaios.

YacTtsp 2 cocrout u3 3 3aganuii noBeieHHoro yposHs (B1 — B3), Ha koTopble HaJ0 aTh KpaTKUn
OTBET B BHJIC YHUCJIA WM MOCIEAOBATENbHOCTH HU(pP. 32 KaXAblil MPaBWIbHBIN OTBET ThI MOJYYUIIH 2
Oamra. MakcuMmanbHbIN 6at 3a 2 4acTh — 6 6aioB.
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Yacte 3 comepxkutr 1 mHambomee crnoxHoe, oObemHOe 3amanue Cl , koTopoe TpeOyeT MOJHOTO
OTBeTa. 3a MPaBUJILHOE BBITIOJIHEHUE 3a]JaHMsI Thl MOXKEIIIb TIOJYIUTh 3 Oasia.

bannel, nonydeHHBIE 3a BBINOJHEHHBIC 3aMaHusi, cymmmupytoTcs. Ilocrapaiicss nHabOpaTh
HauOOJIbIIIee KOTHYECTBO OaioB. MakcUManbHBINA IEPBUYHBIN Oamt — 15 Gaios.

CucreMa onleHuBaHus pPaboOTHL.

0 — 6 Obay1oB — «2» 7 — 9 6amoB — «3»
10 — 12 GamioB — «4» 13 — 15 GamnoB — «5»

BAPHUAHT -1

Yacts 1

[Ipu BBINOJIHEHNH 3a4aHUI 3TOM YaCTH 110J HOMEPOM BBIIIOJIHSIEMOTO BaMU 33JIaHU IIOCTABbTE 3HAK «X»
B KJIETOUKY, HOMEp KOTOPOI COOTBETCTBYET HOMEPY BHIOPAaHHOI'O BaMU OTBETA.

A 1. ®opMybl BBICIIETO OKCH/A U JIETYYET0 BOJOPOJIHOTO COSAMHEHUS 3JIEMEHTa D ¢ JIEKTPOHHOMN
dopmymoit atoma 1522522p2:

1) 302 u DHy 3) 903 u H20.
2) 9205 u OH3 4) 5207 n HO.

A 2. CrtocoOHOCTh aTOMOB MPUHUMATH JIEKTPOHBI YMEHBIIIACTCS B PSAY:

1)F-Cl—Br-I 3)Br—I-F—Cl
2)I-Br—Cl—F 4)Cl—F—1—Br
A 3. CxeMe npeBpanieHus N*2— N**  cooTBeTCTByeT XMMHUYECKOE yPaBHEHHE:
1) N2 + 3Mg = MgszN> 3) N2 + 02 = 2NO
2) N2 + 3H2 =2NH3 4) 2NO + O2 =2NO>

A 4. Okcun cepsl (VI) He B3auMOJCHCTBYET ¢ BelecTBOM, (popmMyiia KOTOPOro:
1) CO2 2) H20 3) KOH 4) MgO
A 5. Von SiO3? MOXHO 0GHAPYKHUTH C TIOMOILBIO PACTBOPA, COAEPIKAIETO KATHOH:

1) Gapust 3) KanbIus
2) Bojiopoa 4) cepebpa

A 6. BepHbl 11 ciieiyrolne BbICKa3bIBaHUs?

A.B nepruoac OKUCIUTCIIbHBIC CBOIMCTBA aTOMOB 3JIEMEHTOB C YBCIMYCHUEM ITOPAIKOBOTO
HOMCpa YCUIINBAIOTCH.

b.B nepruoac OKUCIUTCIbHBIC CBOMCTBA aTOMOB 3JIEMEHTOB C YBCIIMYCHUCM ITOPAAKOBOTO
HOMCEpa ocnabeBaroT.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b
2) BepHbI 00a CyXICHUA 4) o0a cyxJieHHs HE BEPHBI
Yacrs 2.
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B 3amanum Bl Ha ycTaHOBIEHHE COOTBETCTBHS 3aIllUIIUTE MOCIEIOBATEIBHOCTh UMp 0€3 MpoOesoB u
ApPYruxX CUMBOJIOB.

B1. YcraHoBUTE COOTBETCTBHE MEXKAY YACTHIICH U AIEKTPOHHOU (HopMyIoi

YJACTHULIA OJIEKTPOHHAS ®OPMVIJIA
A)C* 1) 15222

B) CI 2) 1s225?2pf3s%3p°

B) Si 3) 1s22s22p°3s23p®

I) N 4) 1s22s22p°3s23p?

5) Is?2s22p®
6) 1s°2s22p®

‘ OTtBetoM K 3amanuio B 2 sBisercs mociaeaoBaTeIbHOCTh IU(p B IOpsIKE BO3pacTaHUsI.

B 2. Yrnepona B3auMoIeCTBYET C BEIIeCTBaAMU:

1) CuO 4) 0,
2) SO 5) Hz
3) Ca 6) KOH

OTtBetoM K 3amanuio B 3 sBisercs uyncio. 3anummTe 3TO YUCIIO B OJIaHK OTBETOB 0€3 yKa3aHUs €UHUIL
W3MEPEHHUS.

B 3. MaccoBas gons kucinopoza (B %) B a30THOM KUCIIOTE paBHa (3anuImuMTe Ynucio, ¢
TOYHOCTBIO 10 JICCATHIX)

Yacth 3

3anuiuTe HOMEp 3a/laHus U MOJTHOE pelleHue

C 1. CKoJIBKO 7 YTIIEKMCIIOTO ra3a Beiaenures u3 120 e mpamopa, conepxaiuero 18 % npumeceit, npu
JIEHCTBUM HA HETO U30BITKOM COJISTHOM KHUCIIOTHI?

KonTpoasnasi padora Ne 3 «Hemeraiby

Hoporoi n1eBsITUKIACCHUK!
Ha BrimmonHeHne KOHTpOIbHON paboThl oTBoAMTCA 40 MuHyT. PaboTa coctout u3 3 yacTteil M BKIIOYaET
10 3amaHuii.

Yacte 1 Bkmouwaer 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxgomy 3amanuto naercs 4
BapuaHTa OTBETA, U3 KOTOPHIX TOJHKO OJMH MPABUIbHBIN. 3a KaXKbli MPaBUIIbHBIN OTBET gaetcsa 1 Oai.
MakcumanbHbIi 6amt 3a 1 yacTs — 6 6aylIoB.

Yactp 2 coctouT u3 3 3aganuii noseimeHHoro ypoBHs (Bl — B3), Ha koTopbie HAJ0 aTh KpaTKUi
OTBET B BHJIC YHUCJIA WU MOCIEAOBATeNbHOCTH HU(p. 3a KaXAblil MPaBHIbHBIM OTBET ThI MOJYYUIIH 2
Oamra. MakcuMmanbHbIN 6ait 3a 2 4acTh — 6 6aioB.

Yacte 3 comepxkutr 1 Hamubonee cnoxHoe, oObemHoe 3amanue Cl , kotopoe TpebdyeT MOJHOTO
OTBeTa. 3a MPaBUJILHOE BBHINIOJIHEHUE 3aJJaHHsI Thl MOXKEIIb IOMYyYUTh 3 Oasia.

bannpl, mnonydeHHble 3a BBINOJNHEHHBbIE 3adaHusi, cymmmupytotcs. Ilocrapaiics nHaOpaTh
HauOoJIbIIee KOJNYECTBO 0ayIoB. MakcuMallbHBINA epBUYHBIN 6amt — 15 Gaios.

Cucrema OlICHUBaHHS Da6OTBI.

0 — 6 GayioB — «2» 7 — 9 0awIoB — «3»
10 — 12 GamioB — «4» 13 — 15 GawtoB — «5»
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BAPUAHT -2

Yacrs 1

[Ipu BINOJIHEHUY 3aaHUI ATOM YaCTH MOJ HOMEPOM BBIITOJIHSAEMOr0 BaMH 3aJIaHHS TOCTABbTE 3HAK «X»
B KJIETOUYKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BAMH OTBETA.

A 1. ®opMyIIBI BBICIIETO OKCH/IA H JIETYYero BOJOPOIHOTO COEIMHEHHS JIEMEHTa D ¢ IEKTPOHHOM
dopmymoit atoma 1572522p°3s23p*.

1) 302 u OHy 3) 303 u H20
2) 9205 u OH3 4) 9,07 u HO

A 2. CriocoOHOCTh aTOMOB MPUHUMATH JIEKTPOHBI YMEHBIIIACTCS B PSAY:

1)F-0-N-C 3)N-F-0-C
2)C-N-O-F 4O-N-F-C

A 3. Cxeme npespamenns S 2 — S™ coOTBETCTBYeT XMMHYECKOE ypaBHEHHE:

1) SO, + H.0 = H,SO3 3) 2502 + 02 = 2503
2) H2 + S=H>S 4) 2H>S + 30, = 2S0; + 2H20

A 4. AMMUaK B3aUMOJIEHCTBYET C BEIIECTBOM, (hOpMyIia KOTOPOTO:

1) HCI 2) NaOH. 3) SiO2 4) N
A 5. Vo POs* MOXHO 0GHAPYXHTh C TIOMOIIBIO PACTBOPA, COIEPIKAIETO KATHOH:

1) Gapus 3) Hatpus

2) Boopoa 4) cepebpa

A 6. Bepnbl 511 crieyroniye BbICKa3bIBaHUS ?
A. B nepuone ¢ yBenum4eHreM IOPsIKOBOTO HOMEpa DJIEMEHTa KUCIIOTHBIE CBOMCTBA OKCHIOB

YCUJTMBAIOTCA.

b. B nepuonie ¢ yBennueHreM NOPSAKOBOTO HOMEpaA JIEMEHTa KHCIOTHbIE CBOMCTBA OKCHIIOB
ocnabeBaroT.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYKICHHUS 4) 06a cyxKJeHHs He BEPHBI

Yacrtn 2.

B 3aganumn B1 na YCTAHOBJICHHUEC COOTBCTCTBUA 3AIIMIIUTE ITOCICAOBATCIBHOCTD I_II/I(i)p 0e3 HpO6€J’IOB n
ApYrux CUMBOJIOB.

B1. YcTaHoBUTE COOTBETCTBUE MEXAY YaCTULIEH U ANIEKTPOHHON (POPMYIIOi.

YACTHULA OJIEKTPOHHAS ®OPMVIJIA
A) P 1) 1s%2s?

B) F 2) 1s?2s22p%3s23p°

B) O 3) 1s22s?2p53s23p°

I) CI’ 4) 1s%2s?2p°3s23p°

5) Is?2s22p°®
6) 1s22s%2p°
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‘ OTtBeToM K 3aaHuI0 B 2 sBIseTCs MOCIeIoBaTebHOCTh UM B MOPSIIKE BO3pACTaHUSL.

B 2. A30T B3auMOJICHCTBYET C BEIIECTBAMU:

1) 1,0 4) NaCl
2) CO, 5) O;
3) Mg 6) Ha

OTtBeroM K 3aanuto B 3 sBisieTcst 4ucio. 3anuimTe 3TO YUCI0 B OJIaHK OTBETOB 03 yKa3aHUS ¢IUHUIL
U3MEpEHHUSI.

B 3. Maccogas goms kuciiopoaa (B %) B pochopHoii KuCI0Te paBHA (3anmumuTe 4ucio, ¢
TOYHOCTBIO JI0 AE€CATHIX)

Yacrtsb 3

3anummre HOMCD 3aaHHA U MOJIHOC PCUHICHUC

C 1. Ilpu o6padotke 300 r qpeBecHOM 30161 H3OBITKOM COJISTHOM KUCIOTHI, TOTyuniu 44,81(H.y.)
yriekucioro raza. Kakoa maccoBas mosist (%) kapOoHaTa Kajus B UCXOTHOM 00pa3iie 3071617

KonTpoabHast padora Ne 3 «Hemeranabpy

Joporoi n1eBsITUKIACCHUK!
Ha BrimonHeHne KOHTPOabHOM paboThl oTBoAMTCS 40 MuHyT. PaboTa coctout u3 3 yacteil u BKIIOUYAET
10 3amanmii.

Yacte 1 Brmouaer 6 3amanmii 6azoBoro ypoBHs (Al — A6). K xaxmomy 3amaHuto maercs 4
BapHaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJMH MPABUIIBHBIN. 3a KaXKAbIi MPAaBUIBLHBIA OTBET AaeTcs 1 6asm.
MaxkcumanbHbli 6ami 3a 1 yacte — 6 6asios.

YacTts 2 cocrout u3 3 3amanuii nmoBeieHHoro ypoBHs (B1 — B3), Ha koTopble HAZ0 1aTh KpaTKUH
OTBET B BHJIC YHUCJIA WM MOCIEAOBATEIbHOCTU HU(p. 3a KaxAblil MPaBWIbHBIN OTBET ThI MOJYYUIIH 2
Oanna. MakcuManbHbBIN Oayut 3a 2 4acTh — 6 0auioB.

Yacte 3 coxepxut 1 Hamboiee cnoxHoe, oobemMHoe 3amanue Cl , koTopoe TpeOyeT MOJHOTO
OTBeTa. 3a MPaBUJILHOE BBHINIOJIHEHUE 3aJJaHHsI Thl MOXKEIb OJTYyYUTh 3 Oasia.

bannbl, nonydeHHble 3a BBINOJHEHHbIE 3agaHusi, cymmupytorcs. Ilocrapaiics naOpaTh
HanOOJIbIIIee KOJUYECTBO Oa/iIoB. MaKCUMaIbHBIN MEpBUYHBIN Oaa — 15 O6aios.

Cucrema OIlcHMBaHMA Da6OTBI.

0 — 6 GayuIoB — «2» 7 — 9 0a;wIoB — «3»
10 — 12 GamtoB — «4» 13 — 15 6awtoB — «5»

BAPUAHT -4
Yacrs 1

HpI/I BBIIIOJIHEHUH 3aJaHUI 3TOM YacTH MO HOMCPOM BLIIIOJIHACMOI'O BaMU 3aIaHU ITIOCTABLTC 3HAK «X»
B KJICTOUKY, HOMCP KOTOpOfI COOTBCTCTBYCT HOMCPY BI:I6paHHOFO BaMH OTBCTA.

A 1. ®opMysbl BBICIIET0 OKCH/IA U JIETYYEro BOJIOPOIHOTO COSAMHEHUS 3JIeMEHTa D ¢ IIEKTPOHHON
dopmynoit atoma Is?2s22p°3s23p3:

1) 502 u OH4 3) 903 u H20
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2) 9205 u OH3 4) 9,07 u HO

A 2. CiocoOHOCTh aTOMOB IIPUHUMATH JIEKTPOHBI YBEITUYUBACTCS B PAY:

1)P-S-Cl-Si 3)Si—-P-S-ClI
2)Cl-S-P-Si 4)S-Si—-P-ClI
A 3. Cxeme npespamenns C° — C* COOTBETCTBYET XUMHUUYECKOE YPABHEHHE:
1)2C+02=2CO 3) C+2CuO =2Cu + CO2
2) CO2 + CaO = CaCO3 4) C+ 2H2 = CH4

A 4. Oxcun cepsl (IV) He B3aMMOJECHCTBYET ¢ BEIIECTBOM, (POpMyIIa KOTOPOTO:
1) NaOH 2) H.0 3) CO2 4) CaO
A 5. Vlon SO4%* MOXHO 0OHAPYKHTH C TIOMOIIBIO PACTBOPA, CONEPIKAIETO KATHOH:

1) 6apus 3) kanus
2) Bojopoaa 4) menu

A 6. BepHbl 111 cieyroniue BbICKa3bIBaHMS ?
A. B rpynrie ¢ yBennmueHHEeM MOPSIKOBOTO HOMEpa 3JIEMEHTA KHUCJIOTHBIE CBOMCTBA OKCHIOB

YCHIIUBAIOTCS.

B. B rpymme ¢ yBenn4aeHHEeM MOPSAKOBOTO HOMEpa 3JIeMEHTa KHUCIIOTHBIE CBOMCTBA OKCHJIOB
ocnabeBaroT.

1) BepHO TOJIBKO A 3) BepHO TOJIBKO b

2) BepHBI 00a CYKICHHUSI 4) o0a cyXJeHHUs HEe BEPHBI

Yacrts 2.

B 3aJaHNN B1 na YCTAaHOBJICHUEC COOTBCTCTBUSA 3AIIMIIUTE IIOCIEA0BATCIIBHOCTD I_II/I(i)p 0e3 HpO6€J’IOB n
APYIrux CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBHE MEXKIY YaCTUIICH M SJIEKTPOHHOU (OpMyIIon

YACTHULA OJIEKTPOHHAS ®OPMVIJIA
A) S* 1) 1s22s?

B) F 2) I1s?2s22p%3s?

B)O 3) 1s22s%2p53s23p°

rc- 4) 1s%2s?2p°3s23p3

5) Is?2s22p°®
6) 1s22s%2p*

OtBeToM K 3ajaHuo B 2 aBasercs IOCICa10BAaTCIbHOCTDb HH(bp B IIOPSAAKE BO3PACTAHUS.

B 2. ®ocdop B3aumMoaeicTBYET C BellleCTBaAMU:

1) H,0 4) NaOH
2) Ca 5) O
3) Cl 6) Na
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OtBeroM K 3aianuto B 3 sBisieTcst yucino. 3anuInTe 3TO YUCI0 B OJIaHK OTBETOB 03 yKa3aHUS eIUHUIL
HU3MEpEeHUSI.

B 3. Maccogas noJist kuciopojia (B %) B KpeMHHEBOM KUCIIOTE paBHA (3amuuIuTe 4ucio, ¢
TOYHOCTBIO J10 JI€CATHIX)

Yactsb 3

3anummre HOMCD 3aaHu U ITOJIHOC PCIICHUC

C 1. CkoibKO 2 0cajiKa MOJIydUTCs MPU B3aUMOICHCTBUN M30BITKA CepHOU KUCIOTHI co 104 2 10 %-
HOTO pacTBOpa xyopuaa 6apus?

KonTpoabHnas padora Ne 4 "Opranuyeckue Bemecrsa'.
3ananmue 1.

Hansr hopmynsl BemecTB. K kakoMy KJ1accy COETMHEHUM MPUHAUICKUT KaX0€ U3 BEIIECTB A U
b? HazoBure BemectBa. [lnis BeujectBa (B) Hanummrte CTpyKTypHYIO QOpMYIy, ONPEETIUTE CTPYKTYPY
YTIEPOJHOTO CKeleTa, COCTaBbTE MOJIEKYIISIPHYIO (hOpPMYITy.

A.CH30OH A. CHzs- A. CHs - COH A. CsHsg
COOH
b. CH2,=CH - B. CHs - CH> - B. CH4 b. C:HsOH
CHs CH3
B. 2 merna- B. 3- B. 4- B. 2,2-
OyteHn-1 MeTHJINeHTeH-1 MeTHJITeHTeH-1 AUMETWINPONaH
3aganmue 2.

3anumure YpaBHCHUA peaKuHﬁ, C IIOMOHIIBIO KOTOPBIX MOXKHO OCYHIECTBUTHL LCIIOYKY
npeBpameHI/Iﬁ. HazoswuTe Bce BCIICCTBA B LECITIOYKE:

| Bapuant: CH2= CH,—— CH3- CHz —— CHz- CHClI

Il Bapuant: CHs - CH2 - OH —— CH2= CH2——CO2

11 BapuanT: CHs - CH2 - CH3—— CH2= CH - CH3 —CO2

IV BapuanT: CH3s- CH3—— CH;= CH,—— CHs - CH; - OH
3amanue 3. 3agaua.

| BapuanT: Haiigure monexymspHyto (Gopmyny ankeHa, MaccoBasl JOJsI BOJOPOJa B KOTOPOM
coctaBiseT 14,3 %. OTHOcUTeNnbHas MIIOTHOCTH 3TOTO BEIIECTBA MO BOJIOpoay 21.

Il BapuanT: Haiigure monekynspHyio (opMyny yIJIeBOAOPOAA, MaccoBas JI0Ji yrjiepoja B
koTopoM cocTasisieT 80%. OTHOcCHUTENBHAS INIOTHOCTH 3TOT0 BEIIECTBA IO BOJOPOAY paBHa 15.

1l BapuanT: Haiinute MosiekynsipHyio ¢GopMyly YIieBOJOpOJa, MaccoBas N0 Yriepojaa B

KoTtopoM coctasiisieT 83,3%. OTHOCUTENbHAS MIIOTHOCTH 3TOTO BEILIECTBA 110 BOAOPOLY
paBHa 36.

106




IV Bapuant: Haiinute MonekynsipHyio ¢opMmyiny YrieBOIOpOJa, MAaccoBas JOJs BOAOPOAa B
KoTopoM cocTaBisieT 15,79%. OTHocuTenbHas MIIOTHOCTD 3TOrO BELECTBA 110 BO3AYXY
paBHa 3,93.

UTOI'OBBIA KOHTPOJIb: Hrtorosas KOHTpOIbHAS paboTa 3a KypC OCHOBHO# IIKOJIBI.

Bapuanr 1

Tect cocrour u3 18 3amanwmii: 10 3amanmii ¢ esiéopom omeema (dactb A) u 8 3amaHmii
¢ kpamkum omeemom (dactb B). Ha Beimonnenue tecta orBoautcs 40 MUHYT.

Yacts A

K KaXXIO0MY 3a1aHUIO YaCTH A JTaHBI HECKOJIBKO BAapHAaHTOB OTBETOB, U3 KOTOPLIX TOJIBKO 00UH 8€prll7.

Neni/m CopnepxaHnue 3a1aHus

Al | B psaay onementoB O — S — Se ™ Te yMeHbIIAOTCSA
1) pamrycbl aTOMOB 3) HeMeTaJUTMYEeCKUE CBOMCTBA
2) MEeTaUTMYeCKHUEe CBOMCTBA 4) 4KCII0 3JCKTPOHOB Ha

BHCIITHEM CJIOC

A2 | Okcuay S(VI) cooTBeTcTBYET KHCIOTA

1) H2S04 2) H2S 3) H2S03 4) K2S04

A3 Cpemn metamioB Au, Hg, W, Na, Cu, Zn cambIM TyrorjiaBKuUM SIBJISIETCS

1) menp 2) HaTpuit 3) 30710TO 4) Boabhpam

A4 | BemectBa ¢ MOJIEKYISIPHOM KPUCTAINIMYECKON PEIETKOU

1) HATpHIi U KUCIIOPO,T 3)BO/1a U KHCIIOPO.T
2) BOJIOPOJI ¥ XJIOPHT KaJIHsI 4) rpaduT U YIIIEKHUCIIBIN a3

AS Jliist B3auMoIecTBUsL | MOJIb alTFOMUHHUS C COJISTHOM KHCJIOTOW OTPEOYeTCsT  MOJIb KUCIIOTHI
1)1 2) 2 3)3 4) 4

A6 dopmyra BBICHIETO OKCHA JIEMEHTA, UMCIOIIETO CTPOCHHUE 3JICKTPOHHOW 000JI0UKH 26 ,8é T
e
1) P203 2) SO3 3) Cl0O7 4) Al,O3

A7 Psax Zn(OH)2, HoCO3, NaOH co0TBETCTBEHHO MPEACTABIISIET THAPOKCHUIBI
1) OCHOBHBII, KUCIOTHBIH, aM(DOTEPHBIT
2) OCHOBHBIH, aM(pOTEPHBINA, KUCIOTHBIN

3) am(oTepHBIi, KUCIOTHBIN, OCHOBHBIN
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4) KUCIOTHBII, OCHOBHBIN, aM(OTEPHBIH

A8 | Peaknus Bogopoza ¢ okcuaoM meau (1) otHocutces k peakuusam

1) coemunenuss  2) oOMeHa 3) 3amereHust 4) pa3noxKeHusI
A9 | Haubouiee sHEeprudHO pearupyeT ¢ BOAOH

1) xanuii 2) nuTHiA 3) HaTpwmii 4) pyouamii
A10 | Cymma K0O3(pPHUIIMEHTOB B COKpPAILIEHHOM HOHHOM YpaBHEHUH

Cu(OH); + HCI—™  paBna
1) 4 2)5 3) 6 4)8

Yacts B

OTtBetoM Kk kaxaoMy 3ananuto B1-B8 ssusercs uucno, cnoeo, navop yugp

Nori/mt

Conep:xanue 3aganust

B1

Kaxoii aToM HMEET TaKoe e CTPOEHHE BHEIIHErO ¢JI0s Kak 1 noH Na* ?

B omeseme yKasiceume pyccKoe Hasearnue sjiemernma, 6 UMeHUmelbHom naoeoxce.

B2 U ¢ constHOM KUCIIOTOM U ¢ TUAPOKCHIOM HATpHs OyAyT B3aUMOJCHCTBOBATH
1) KOH 2) HsPOs  3)Be(OH)2  4) SOs 5)ZnO  6) Al.O3
Omeem 3anuwiume 8 8ude nocied08amerbHOCMu Yugp.
B3 Lononanume npeonoscenue. IIpogykraMu B3aMOJCHCTBUS KaJIUS C BOJIOH SIBISIFOTCSI TUAPOKCHUT
Kaus 1
B4 | BoccTtaHOBUTEIBHBIME CBOMCTBAMHU 00JIaa0T
1) Na® 2) Fe 3* 3)Cu? 4) F° 5) Ba?*
Omeem 3anuwiume 8 gude nOC1e008aMeNbHOCIU YUPD.
B5 | OxkucnuTenbHO-BOCCTAHOBUTEIBHBIMH PEAKIIUSMU SBIISIOTCS

1) 2Al(OH); — AlLO;z + 3H;0
2) Fe203 + 3C — 2Fe + 3CO
3) 2Na + H, — 2NaH

4) LIOH + HCI — LiCl + H20
5) Zn + FeSO4 — Fe + ZnSO4
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Omeem 3anuwume 6 ude NOCi1e008amMenbHOCMU YUPP.

B 3amanusx B6 — B7 Ha ycTaHOBIEHHE COOTBETCTBHUS 3alUIINTE B TAOMUIy HU(PHI BEIOPAHHBIX BaMH
OTBETOB I0J1 COOTBETCTBYIOMMMH OykBamu. (Llndpsl B 0OTBETE MOTYT IIOBTOPATHCS).

B6 | YcraHoBuUTE COOTBETCTBHE.
PACIIPEJJEJIEHUE e B ATOME DJIEMEHTA XAPAKTEP OKCHJ[A DJIEMEHTA
A) 2e , 4e 1) KuCnOTHBIN
b) 2e , le 2) OCHOBHBIH
B) 2e , 8e , 3e 3) ampoTrepHbIit
I)2e¢, 8¢, le
A b B I
B7 | YcraHOBUTE COOTBETCTBHE.

XUMHYECKHUE PEAKLIAN COKPALEHHO-HOHHBIE VPABHEHUA
A) CaCOs +HCI = 1) H* + OH™ —H,0
B) NaOH + H,S0; —> 2) COS™ + 2H' = CO; + H,0
B) BaCl, + K2SO; — 3) CaCOs + 2H* —> Ca?* + CO;
+H20

4)2Na* + SO;  Na:S@®

5) Ba* + SO, — BaSO,

A b B

O06BEéM Bonopoa (1.y.), 00pa30BaBILUICS PH B3aUMOIEHCTBUM 26 2 IIMHKA C PACTBOPOM
CEpHOI KUCIIOTBI, COCTABIISIET JL.

B bnanx omeema zanuwiume 4ucio ¢ MoYHOCMbIO 00 CONMBbIX.
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Bapuanr 2
Tect cocrout u3 18 3amanmii: 10 3axanmii ¢ BbIOOPOM oTBeTa (YacTh A) U 8 3agaHumil

¢ KpaTtkuM oTBeToM (4acth B). Ha BhinosiHeHune Tecra orBoautcs 40 MuHyT.

Yacts A

K KaXKIO0MY 3a1aHUI0 YaCTH A AaHbl HCCKOJIBKO BApHAaHTOB OTBETOB, N3 KOTOPLIX TOJIBKO OAWH BCpHBIfI.

Neri/in

Conepxxanue 3a1aHust

Al

B psiny snementoB Si = P = S Cl yBenuuuBarorcs
1) paarycbl aTOMOB 3) HeMeTaJUTMYECKUE CBOMCTBA

2) MEeTa/UTMYeCKHUEe CBOMCTBA 4) 9KCII0 SHEPTrEeTHYSCKUX YPOBHEH

A2

Oxcumy N(I11) cooTBeTCTBYET KHCITOTA
1) HNO> 2) HNOs 3) NH3 4) NaNO>

A3

Cpemu metaimoB  Au, Hg, W, Na, Cu, Zn o4YeHb MATKUH, peXKETCS HOKOM

1) menp 2) HaTpuid 3) 30510TO 4) Bosbdpam

A4

BemectBa ¢ MeTalsIMyeckoi KpUCTAUIMYECKON PEMIETKOMN
1) kpeMHHUit U TELTYp 3) rayummii 1 xJ0p

2) MUTHI 1 a30T 4) xanpUuil ¥ 3070TO

AS

[Ipu B3aumoaeiicTBUHU 3 MOJIb IIUHKA C CEPHOM KUCIIOTOM 00pa3yeTcs MOJIb BOJIOPOIa
1)1 2) 2 3)3 4) 4

A6

dopMyIa BEICIIETO OKCHJIA DIIEMEHTA, HMEIOIIEr0 CTPOEHHE IIEKTPOHHOM 06010ukn 2€,8€ 5€
1) P20s 2) SO; 3) P20s 4) AlbO3

A7

Psn Be(OH)2, Ba(OH)2, H3POs cOOTBETCTBEHHO MPEACTABIISIET THAPOKCHIBI
1) ocHOBHBIH, aM(POTEPHBIN, KHCIOTHBIN
2) KUCIIOTHBIH, OCHOBHBIH, aM(pOTEPHBIIH
3) amdoTepHbIi, KUCIOTHBIN, OCHOBHBIH

4) amdoTepHbIid, OCHOBHBIH, KACIOTHBIH

A8

HeobpaTtumas xumudeckas peakiys Mpou30HIeT Py CIMBAHUU PACTBOPOB BEIIECTB, (DOPMYIIBI
KOTOPBIX:

1.KOH u NaCl 3.CuCl; u KOH
2.MgCl, u HNO3 4.Al>(SO4)3 1 Cu(NO3)2

A9

C pasbaBienHoii cepHoii kucnotoir HE B3anmopeiicTeyer

1) pryTh 2) aTfOMUHHN 3) uuHK 4) xene30
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A10 | Cymma K03 PUIIMEHTOB B COKpPAIIEHHOM HOHHOM YpaBHEHUH
Fe(OH)s + HNO3; — paBna
1)4 2)5 3)6 4) 8
Yacts B

OTtBeToM K Kaxjiomy 3afanuio B1-B8 aBnsercs uncio, cinoBo, Habop mudp

Neni/m | Copepxanue 3aanus
B1 Kaxoii aToM HMeeT TaKoe ke CTPOEHHE BHEITHEro oS Kak i non Ca’* ?
B otBeTe ykaxxuTe pycckoe Ha3BaHHE JIEMEHTA, B UMEHUTEILHOM TaJeKe.
B2 | U c cepHOil KUCIIOTOM U C TUAPOKCUAOM Kanusi OyIyT B3aUMOJIEHCTBOBATh
1) NaOH  2)AI(OH)3 3) HNOs 4) FeCl 5) BeO 6) Zn(OH)>
OTBeT 3anuIIMTE B BUJE TIOCIEI0BATEIBHOCTH THPP.
B3 Hononnute npeanoxenue. [IpoaykramMu B3auMOIEMCTBUSL HATPUS C BOJIOU SIBJISIFOTCSI BOAOPO U
HaTpHsl.
B4 BoccTranoBuTEILHBIMHA CBOMCTBAMH 00JIaAI0T
1) Na* 2) Cu® 3) Al® 4) Cal 5) Fe®*
OTBeT 3anmumuTe B BUJE MOCIEI0BATENIHOCTH LUGD.
BS | OxucnuTenbHO-BOCCTAHOBUTEIBHBIMU PEAKLIUSMU SIBIISIOTCS

1) 4Li + O, ™ 2Li.0

2) 2Fe(OH); — Fe20s3 + 3H,0

3) Mg + CuCl, = MgCl + Cu

4)ZnO+C — Zn+CO

5) Ca(OH), + 2HNO3; —> Ca(NOs); + 2H,0

OTBeT 3anuIInTe B BHAC ITOCICI0BATCIIBHOCTH I_II/I(I)p

B 3amanusx B6 — B7 Ha ycTaHOBICHHE COOTBETCTBUS 3alHIINTE HU(PPHI BHIOPAHHBIX BAMU OTBETOB 10
cooTBeTcTBYOIMME OykBaMu. (L{npsl B 0TBETE MOTYT MOBTOPATHCS).
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B6

YcTaHOBUTE COOTBETCTBUE.

PACIIPEJJEJIEHUE e B ATOME DJIEMEHTA

XAPAKTEP OKCUIA 9JIEMEHTA

A) 2e ;5 e 1) ampoTepHbIit
b) 2e , 8e , 2e 2) KUCTIOTHBIN
B) 25, 85, 75 3) OCHOBHBII
I)2e,2e¢
A B r
B7 | YcraHoBUTE COOTBETCTBUE.
XUMHNYECKHUE PEAKIINUN COKPAIIIEHHO-MOHHBIE
YPABHEHUA
A) AgNO; + NaCl — 1) Fe* + 2ClI~ — FeCl;
B) Fe(OH), + HCl — 2) CO%™+2H" — CO, + H,0
B) K2CO3 + H2SOs — 3) Agt+ CI" — AgCl
4)2K* + SOF  K.SCg2
5) Fe(OH), + 2H* — Fe?*
+2H,0
A b B
B8

O06bEM KucTOopoa (H.y.), HEOOXOUMBIH J1s1 OKUCICHUS 25,6 T MeIU, COCTABIISIET

B 61aHK oTBETa 3aMMIIUTE YKUCIIO ¢ TOYHOCTBIO J0 COTBIX.

HNucTpyKuus no npoBepke 3aJaHuii.
MaxkcumanbHOe 4ncio 6aioB 3a TecT- 26, U3 HuX 3a 3aaanus yactu A — 10 (mo 1 6amny 3a 3aganue),

yactu B -16 (1o 2 6aiia 3a 3a1aHue).

Yacts A
Ne 3ananust A
Al A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9
10
Bapuanm 1 3 1 4 3 3 3 3 3 4 3
Bapuanm 2 3 1 2 4 3 3 4 3 1 4
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Yacts B

3a):[J:im;1 Bapuanm 1 Bapuanm 2
B1 HEOH API'OH
B2 356 256
B3 BOJOPO/ I'MJPOKCHUA
B4 13 234
BS 235 134
B6 1232 2321
B7 315 352
B8 89,6 4,48
IlepeBoa 6a/1J10B B OTMETKH:
OtmeTKH
«3» ’ «4» ’ «5»
bambr
7-12 | 13-22 | 23-26
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