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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIeHA Ha OCHOBE TPeOOBaHHMH K
pe3yabpTaTaM OCBOEHHsI OCHOBHOM 00Opa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEr0 0O0pa3oBaHUs, MPEICTaBICHHBIX B
@I'OC 00O, a Taxkxe Ha OCHOBe (eneparbHOi pabodel mporpaMMBbl BOCIIUTAHUS M C YIETOM KOHIICTIIIUHN TPENOaBaHuUs
yueOHOTrOo npeaMeTa «XuMUs» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit deaepaunu.

[IporpamMa mo XuMuM Aa€T HpEACTaBICHHE O LEJSIX, OOIIEH CTpaTerMu OOYyYeHUs, BOCIHMTAHHUS U Pa3BHTHUS
o0yJarommxcsi CpeACcTBaMH y4eOHOTO TpeAMEeTa, YCTaHABIMBAeT O0O0s3aTeNbHOE MPEIMETHOE COAEpIKaHME,
MpeIyCcMaTpPUBAET PACIpeleIeHne ero 1Mo KiiaccaM M CTPYKTypHUpPOBaHHUE IO pasfeaM U TeMaM IpOTrpamMMbl TI0 XHMUH,
OTIpeaeNsieT KOJMUYSCTBEHHBIE M KAYEeCTBCHHBIC XapaKTEPHCTUKU COACP)KaHUs, PEKOMEHIYyeMYIO MOCIeNOBaTeIbHOCTD
V3YYEHUSI XUMHUH C YU4ETOM MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€H, IOTUKA Yy4eOHOTO TpOIecca, BO3PACTHBIX
0COOCHHOCTEH O0OYYaIONMXCs, OINpeAesieT BO3MOXKHOCTH IIpeiMeTa i peaium3aluu TpeOOBaHWA K pe3yibraTam
OCBOCHHSI OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMBI Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKkke TpeOoBaHUH K
pe3yibpTaTaM OOY4YEHHS! XMMUU Ha YpOBHE IleJied HM3y4eHHs] MpeAMeTa W OCHOBHBIX BHIOB y4eOHO-TIO3HaBaTEIBHOMN
JEeSTeTbHOCTH 00yYaroIIerocs Mo OCBOCHUIO y4eOHOTO COAep KaHMs.

3HaHUEe XMMHUHU CIIY>KUT OCHOBOH Ui (POPMUPOBAHMS MHPOBO33PEHUS] 00yYaroIIerocs, €ro MpeICTaBICHHH O
MaTepHaJIbHOM EAMHCTBE MHUpPA, BAXKHYIO POJb UIPAIOT (OPMHUpYEMblEe XUMHUEH MPEACTABICHUS O B3aUMOIPEBPALICHUAX
SHEPruH W 00 HBOJIONUHU BEUIECTB B NPHUPOAE, O IYTSIX pEIIeHHS TI00ANBbHBIX MPOOJEeM YCTOMYHMBOTO Ppa3BHUTHS
YeII0BEYECTBA — CHIPHEBOM, SJHEPTETUIECKOH, MUIIEBON M SKOJIOTHUECKON 0€301macHOCTH, TPoOIeM 31paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peain3anii BO3MOKHOCTEH T caMOpa3BUTHS U (DOPMUPOBAHUS KyJIbTYpPhl IMYHOCTH, €€ o01eit u
(hyHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHME MBIIUICHUS W TBOPYSCKUX CIHOCOOHOCTEH OOYYarOIIMXCs, HABBIKOB MX
CaMOCTOSITCJIbHON YYEOHOM NEesATENbHOCTH, SKCIICPUMEHTATIBHBIX U UCCICAOBATCIIbCKUX YMEHHUM, HCOOXOAMMBIX KaK B
MTOBCETHEBHOW KU3HU, TaK U B MPOPECCHOHATLHON AeSITeIHHOCTH;

3HAKOMHUT CO CHeNH(PHKOH HAYYHOTO MBIIUICHHUS, 3aKIaIbIBAET OCHOBBHI IIEIOCTHOTO B3IIIAAa HAa EIUHCTBO
NpUupoJabl M YCJIOBCKA, SABIACTCA OTBETCTBCHHLIM 3TAallOM B q)OpMI/IpOBaHI/II/I CCTCCTBGHHO'HHY‘-IHOI\/'I Ir'paMOTHOCTHU
00yJaroIuXCs;

croco0cTByeT (POPMHPOBAHMIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUSAM, K TPHPOIE, K
YeJIOBEKY, BHOCUT CBOM BKJIJl B 9KOJIOTMYECKOE 00pa30BaHNe 00YJaIOIIHXCSL.

JlaHHbIC HampaBiCHHS B OOYYCHMHM XUMHHM OOCCIICUMBAIOTCS CHEHU(UKON CcojepaHus Y4eOHOro NpeaMera,
KOTOPBIN SIBJISIETCS MEAArOTHYECKH alallTHPOBAHHBIM OTpaKeHHEM 0a30BOW HAYKW XMMHH Ha OINPENEIEHHOM JTare e
pa3BuTHA.

Kypc xumMum Ha ypoBHE OCHOBHOI'O OOILEro 00pa30BaHUs OPUCHTUPOBAH Ha OCBOCHUE OOYYAIOIIUMUCS CUCTEMbI
MEPBOHAYANIFHBIX TOHITHA XWMHH, OCHOB HEOPTaHMYECKONH XUMHH W HEKOTOPBIX OTACIHHBIX 3HAYMMBIX TOHATHH
OpPraHUYECKOW XVMHH.

CTpyKTypa cojepkaHus IPOrpaMMbl 10 XUMUHU c(OPMUPOBAHA Ha OCHOBE CHCTEMHOTO TOAX0Ja K €€ M3y4YeHHIO.
ConepkaHre CKIIAIBIBAETCSI W3 CHCTEMBl TMOHATHH O XUMHYECKOM JJIEMEHTE W BEMIECTBE W CHCTEMBI MOHSATHH O
XUMHUYECKON peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI 0 TPUHIUITY MOCIEIOBATENILHOTO Pa3BUTHS
3HaHWH HA OCHOBE TEOPETUUECKUX TPEICTABICHUN Pa3HOTO YPOBHSI:

— ATOMHO-MOJICKYJISIPHOT'O YUCHHA KaK OCHOBBI BCET'O €CCTCCTBO3HAHUSA,

— llepnonnyeckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMHU;

— YYCHHS O CTPOSHUH aTOMa U XUMUYECKOU CBSI3H;

— IpeICTaBIEHUH 00 AIEKTPOTUTHYECKON JTUCCOIIHAIINY BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaHHMS pacCMaTPUBAIOTCS Ha OCHOBE AMIIMPUYECKH TOJNYYEHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJHOTO YPOBHS K JAPYrOMY, BBINOJNHAS (PYHKIMHA OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOI>'ICTB, CTPOCHUA U BO3MOKHOCTEN MPAKTUYECKOT0 IPUMEHCHHUA U IMMOJTYUCHHUA N3y4aCMbIX BCUICCTB.

OcBoeHre MpOrpaMMbl IO XMMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUSI O XUMHUYECKON COCTABIISIOIIEH
HAYYHOM KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOW MPUPO/bI, HIEHHOCTHOI'O OTHOIICHHUS K HayYHOMY 3HAHMIO U METOJaM
MO3HaHMS B Hayke. V3yueHne XUMHUM MPOUCXOANT C MPHUBJICYCHUEM 3HAHUM M3 paHee M3yUeHHBIX y4eOHBIX MPEeIMETOB:
«Oxpyxaromuit Mup», «buomorus. 5—7 kimacce» U «PU3nKa. 7 KIaccey.

[Ipu u3yyeHnn XUMHUN IPOUCXOANUT POPMUPOBAHKE 3HAHUH OCHOB XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHMSI, MPAKTHYECKON JESITEIBHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHL. 3anava
y4e0HOro MmpeaMeTa COCTOUT B HOPMHUPOBAHUN CUCTEMbl XUMHUUECKUX 3HAHUN — Ba)KHEUIIMX (haKTOB, MOHITUH, 3aKOHOB
U TEOPETHUYECKUX MOI0KEHHH, JOCTYIHBIX 0000IEeHIH MUPOBO33PEHYECKOT0 XapaKTepa, sI3blka HAyKH, B TPHOOLICHUN K
Hay4YHbIM METOJaM II03HAHMS MpPH H3YYEHHHM BELIECTB M XHMUYECKHUX peakiuuid, B (HOPMUPOBAHMH M Pa3BUTHH
MMO3HABATEJbHBIX YMCHHH M HUX NMPUMEHEHHWU B y4eOHO-TIO3HABATEIBHON M y4eOHO-HMCCIIEI0BATEIbCKOM JESTEIIbHOCTH,
OCBOEHHH IMPaBMII OE3011acHOT0 O0paIIeHus ¢ BEIeCTBAMHU B TIOBCEHEBHOMN JKH3HU.

[Ipu u3ydyeHur XMMHUH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHUE MPUOOPETH TaKHUe LEINH,
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— (dopMupoBaHHE WHTEINICKTYAILHO Pa3BUTOH JHMYHOCTH, T'OTOBOM K €aM0OOpa30BaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIBHOMY MPHUHSATHIO PEIICHUH, CTOCOOHON aJalTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBUSM YKU3HH;

— HampaBJICHHOCTh OOy4YeHHs Ha CHCTEMAaTH4eCKOe NpUOOIIeHHEe OO0yYalomIMXcsi K CaMOCTOSTEIbHOM
MO3HABaTENFHON AEATEIFHOCTH, HAYYHBIM METO/aM MO3HaHHA, (POPMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— ofecnedeHue yCIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETEHUIO OOYYAIOMIMMHCA ONBITa Pa3sHOOOpa3HON
NesITeTbHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUYEBHIX KOMIIETEHITNH ), UMEIOIINX YHUBEPCATHHOE
3HAYEHHE I Pa3INIHBIX BUJOB JESTEIHHOCTH;

— ¢opmupoBanue oOmEelH (QYHKIMOHATBHOH M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE YMEHHH
OOBSICHATH W OICHUBATDH SIBJICHHUS OKPYXKAIOIIETO MUPA, MCIIOJIB3Ys 3HAHHS U OIBIT, MOJYYCHHBIC TIPU M3YYCHUH XUMUH,
MPUMEHATH UX MIPH PEIICHIH MTPOOIIeM B TIOBCEAHEBHOM JKU3HU U TPYJOBOH IEATEIHHOCTH,

— ¢opmMupoBaHHE y OO0YJaOMUXCS TYMAaHUCTHYECKUX OTHOIICHWH, MOHMMAHUS IIEHHOCTH XUMHYECKUX 3HAHUN
JUTSE BBIPAOOTKH SKOJIOTHYECKH IIeTIeCO00pa3HOTO MOBENEHUS B OBITY M TPYJOBOW NEATEIHHOCTH B IIENISAX COXPAaHEHUS
CBOETO0 3/I0POBbsl U OKPY’KAIOLEH IPUPOJAHOU CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIOCOOHOCTEW K CAMOKOHTPOJIO M CAMOBOCIIMUTAHMIO Ha OCHOBE YCBOCHUS
00IIIeueIOBEYeCKIX [IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY TpOGWIs W HAIMPaBIEHHOCTH JalbHEHINEro
oOydeHusl.

O6miee yncIo YacoB, OTBENEHHBIX IJIs1 U3yYSHHsI XMMUAW Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, COCTABISCT
136 uwacoB: B 8 kmacce — 68 wyacoB (2 yaca B Hemen), B 9 kmacce — 68 dacoB (2 uaca B HEICIIO).



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMMHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE PE3YNbTaThl OCBOEHHS NPOrpaMMbl OCHOBHOI'O 0O0mIero oOpa3oBaHMs JOCTHTAOTCSA B
Xxone OOy4eHHS XUMHUU B EIMHCTBE Yy4YeOHOW M BOCIMUTATEIBHOH [ESTEIBHOCTH B COOTBETCTBUH C
TPaJUIIMOHHBIMU POCCHHCKUMH COLMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPUHITHIMA
B 0o0lIecTBE NMpaBUIaMU U HOPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHHS, CAMOPA3BHTHUS
U COLMAIM3alUU 00ydaromuXxcs.

JIMYHOCTHBIE PEe3yNbTaThl OTPaXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOMN
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUI U PacIIUPEHHUE OMbITa ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCIIE B
JacTu:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

HEHHOCTHOT'O OTHOIICHUA K OTCUCCTBCHHOMY KYJIbTYPHOMY, UCTOPUUICCKOMY M HAYUHOMY HACJICIUIO,
MOHUMAaHUsl 3HAUYCHHWS XHMHYECKOW HAyKH B JKU3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHON MH(pOpMAIHEe O MEePEeTOBBIX TOCTIKEHISIX U OTKPBITUSAX MUPOBOM W OT€UECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOTr0 BOCIIUTAHUS:

MPEICTABICHUSI O COLMAJIbHBIX HOPMax M MPAaBWIAX MEXJIMYHOCTHBIX OTHOIIECHHHA B KOJUIEKTHUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, yueOHOMCCIeI0BaTeNLCKOM, TBOPUECKON H
ApyTrux BUJAaX ACATCIBHOCTH, TOTOBHOCTU K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIBHOCTHU IIPU BBINIOJIHCHUU
y4eOHBIX, IO3HABATEIbHBIX 3334, BBIIOJIHEHUH XHMHUYECKUX OSKCICPUMEHTOB, CO3JaHMU Yy4eOHBIX
IIPOEKTOB, CTPEMJICHUS K B3aUMOINOHMMAHHUIO M B3aMMOIIOMOIIY B IPOLIECCE ITON y4eOHOH NesTeIbHOCTH,
T'OTOBHOCTH OILICHHUBATh cBOE IMOBCACHUC U IIOCTYIIKM CBOHUX TOBapHHICﬁ C MO3UIMHU HPABCTBCHHBIX M
MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL

MHUPOBO33PEHUECKUE TMPEJACTABICHUS O BEHIECTBE WM XHMHYECKOH pPEaKIWh, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO pa3BUTHUA HAYKU U COCTABIAIOINNE OCHOBY IJId INOHUMAHUA CYHIHOCTHU HayllHOﬁ
KapTHHBl MHpa, NPEACTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSl IMPUPOABI, B3aUMOCBS3AX
YeJIOBEKa C MIPUPOAHOM CPeaoi, O POJIM XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHUBBLI, HAIIPABJIICHHBIC Ha IMOJYUYCHHUE HOBBIX 3HAHUM TI0 XUMHH, HGO6XO):[I/IMBIG
Ui OOBSCHEHUS HaONIOZAaeMBIX MPOLECCOB M SBJICHMH, IIO3HABaTEIbHOH, HH(POpPMAIMOHHON U
YUTATEIILCKONW KYyJBTYPbl, B TOM 4YHCJE€ HaBBIKOB CaMOCTOSITEJIbHOH paboThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, IOCTYITHBIMU TEXHHUUECKUMHU CPEACTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOyYeHWI0 U T[03HAHHWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caMo00pa30BaHUIO, TPOEKTHOW M  HCCIEAOBAaTEIbCKOM JEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00yUYEHUS B JaJIbHEHIIEM;

4) hopMHpPOBaHUS KYJIbTYPHI 310POBbI:

OCO3HAaHWE LEHHOCTU >XU3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0pOBBIO, YCTAHOBKM Ha
3M0pOBBI 00pa3 >KU3HH, OCO3HAHWE IOCJIEACTBUI M HENpHUATHE BPEIHBIX NPUBBIYEK (ymOTpeOiIeHus
AJIKOT0JIsl, HAPKOTHKOB, KYPEHHUsI), HEOOXOAUMOCTH COOJIIOACHUS MPaBUII 0S30MaCHOCTH IIPH OOPAIICHUN C
XUMHWYECCKHUMHU BE€UICCTBAMU B 6I)ITy u peaHLHOﬁ KHU3HU,

5) TpynoBoro BocnuTaHusM:

HMHTEpPEC K MPAaKTUIECKOMY H3y4YeHHIO MpodeccHil u Tpyaa pa3iindHOrO poja, YBaXEHHE K TPyAy U
pe3yiabTaTamM TPYHOBOﬁ ACATCIIBHOCTH, B TOM YUCJIC HAa OCHOBC ITPUMCHECHUA NNPEAMETHBIX 3HAHUM T10 XUMMHH,
OCO3HAHHBIH BHIOOP MHIMBHAYAIbHOW TPACKTOPHH IMPOAOIDKEHHS OO0pa3oBaHMs C YUYETOM JIMUHOCTHBIX
WHTEPECOB W CHOCOOHOCTM K XHMHHM, OOIIECTBEHHBIX HMHTEPECOB M MOTPeOHOCTEH, YCHElIHOMH
npodeccnoHabHOM NIESITETPHOCTH M Pa3BUTUS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTH AJaNTHPOBATHCA B
npodeccuoHaNIbHON cpene;

6) 3K0JI0rHYecKOro BOCUTAHUS:

9KOJIOTUYECKH I1e71eco00pa3Hoe OTHOIIEHHE K MPUpPOJe KaK MCTOYHUKY JKU3HHM Ha 3emile, OCHOBE e
CYIIECTBOBAaHMs, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U Oe3omacHoro oOpas3a >KHU3HU, OTBETCTBEHHOE
OTHOULICHUE K COOCTBEHHOMY (PH3MYECKOMY U MCUXUYECKOMY 3A0POBBIO, OCO3HAHME LIEHHOCTH COOJIOACHUS



MIpaBHJI OE30MIaCHOTO MOBEACHNUS MpH paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalHAX, YTPOXKAIOIINX 3JOPOBBIO
¥ >KU3HM JTIONCH;

CIIOCOOHOCTH TPHUMEHSATh 3HAHWsS, NOJy4YacMble NpPH HW3YYCHUW XHMHUHU, JUIS PEIICHUs 3ajad,
CBA3aHHBIX C OKpPYXAIOWEH NOpPHUPONHON Cpeloil, ISl MOBBILIEHUS YPOBHS HSKOJIOTHYECKON KYJIBTYpHI,
OCO3HAHUS TI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel WX pelIeHrs MOCPEACTBOM METOI0B
XUMUHM, OKOJOTHYECKOTO  MBINUICHUS, YMEHHS  pPYKOBOACTBOBAThCS KM B  IO3HABATEIILHOM,
KOMMYHHUKATUBHOU U COIIMAILHOMN MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMETHBIX Pe3yJbTAaTOB BBIACISIOT 3HAYUMBIC I (DOPMHUPOBAHUS MUPOBO33PEHUS
oOIeHayqHble TOHATHS (3aKOH, TEOpHs, MPHUHIHWII, THMOTe3a, (akT, cucrema, Ipollecc, SKCIIEPUMEHT U
IpyTOe.), KOTOPBIE HMCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX MpeAMeTax M MO3BOJSIOT HA OCHOBE
3HAHUW U3 ITHX NPEAMETOB (OPMUPOBATH TNPEACTABICHHE O IICJOCTHOW HAyYHOW KapTHHE MUpPA, WU
YHUBepCalbHbIE y4deOHbIE NeHCTBUs (ITO3HABaTeNbHBIC, KOMMYHUKATHBHBIC, DPETYJSATHBHBIE), KOTOPBIC
obOecnieunBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHHPOBAHHUIO W OCYIIECTBICHHUIO
yueOHOM JeATEIbHOCTH.

IMo3naBaTebHbIE YHUBEpPCAJIbLHbIE YUeOHbIE 1eiicTBUS

ba3oBble JJornyeckne JeMcTBUA:

YMEHHSI UCTIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS IPH OCBOCHUW 3HAHWUIN: PACKPBIBATH CMBICI
XUMHUYECKUX TIOHSATHH (BBIAENATH WX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C APYTUMHU
MTOHSTHUSMU ), CTIOJIB30BATh MOHATHS TSI OOBSICHEHUS OTJENbHBIX (DaKTOB U SBJICHHU, BEIONPATh OCHOBAHUS
Y KPUTEPUH IS KIacCU(PUKANN XUMAYECKIX BEIIECTB U XUMUYECKUX PEAKIINA, yCTAaHABIMBATD MPHYUHHO-
CIIEZICTBEHHBIC CBSI3U MEXAY OOBEKTAMH H3yUCHHS, CTPOUTH JIOTHUYECKHE DPacCyXIeHHs (MHIYKTHUBHEIE,
)Z[CZ[yKTI/IBHLIe, 110 aHaJIOI‘I/II/I), JC€JIaTh BBIBOJAbBI U 3aKJIIIOUCHU A,

YMEHHE TPUMEHSTh B TMpOIecce TO3HAHWA TOHATHA (NPEeIMETHBIE M METalpeIMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XUMHUH, TIPEOOPa30BBIBATh IMPOKO MPUMEHSIEMBIC B
XUMHH MOJICIbHBIC MPEJICTABICHUS — XMMHUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUeckas (opmylia u
YpaBHEHHE XWUMHYECKOWH pEaKIuul — TMPU pPelIeHUH YydeOHO-TIO3HABATENbHBIX 3a7ad, C Yy4ETOM ITHUX
MOJIETIFHBIX TIPEJICTABICHUH BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH N3Y4aeMbIX O0OBEKTOB
— XHUMHUYECKHUX BEHICCTB U XHUMHUYCCKUX peaKHHﬁ, BBIABIIATH 06HH/Ie SaKOHOMepHOCTI/I, HpI/I‘II/IHHO-
CJIEJICTBEHHBIE CBSI3U M IPOTUBOPEYHS B U3yUAEMBIX IPOIIECCaX U SBICHUAX.

ba3oBhble ncciaeaoBaTeabCKHe TeHCTBHA.

YMeHI/Ie HUCIIOJIB30BaATh ITOCTABJICHHBIC BOHpOCI)I B Ka4cCTBC I/IHCTp}IMeHTa IIO3HAaHHUsI, a TAaKXKEC B
Ka4eCTBE OCHOBBI JIs1 q)OpMI/IpOBaHI/IH TUIIOTE3HbI 110 HpOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX Cy)K):[GHHﬁ;

MPUOOpETEeHNe OIbITa [0 IUTAHWPOBAaHWIO, OpPraHM3allMd ©  TPOBENEHUI0  YICHUYECKHX
AKCIIEPUMEHTOB, YMEHHUE HAOII0aTh 32 XOJIOM IMPOIIECcca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €T0 PE3YIIbTAT,
(dhopMyIUpOBaTh 000OIIECHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEIOBAHHUS, COCTABIIATh
OTYET O MPOJIEITAHHOH paboTe.

Pabota ¢ ungopmanueii:

YMEHHUE BBIOMpPATh, aHAJM3UPOBATh M MHTEPIPETUPOBATH MH(MOPMAIIUIO Pa3INIHBIX BHJIOB U (HOpM
MPEJICTABJICHUS, TMOJIy9aeMyl W3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISPHAS JIUTEPATypa XUMHYECKOTO
COJIep)KaHUs, CIPAaBOYHBIE MMOCOOMS, pecypchl MHTepHeTa), KPUTHUECKH OIEHUBATh MPOTUBOPEUYHMBYIO U
HEJIOCTOBEPHYIO HH(DOPMAIIUIO;

YMEHHE MPHUMEHATh pPAa3INYHbIE METOABl M 3alpochl MPU TOWUCKE W OTOOpe HHGOpMAlUU H
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUIsl BBIMOJHEHUS YYEeOHBIX W TIIO3HABATENBHBIX 33134
ONpeNeNEHHOT0  THIIA, MPHOOpEeTeHHWe OmbITa B  00JacTU  MCIOJNB30BaHUS  MH(POPMAIIMOHHO-
KOMMyHI/IKaTI/IBHI)IX TGXHOHOFHﬁ, OBJIAICHUEC KyanypOﬁ AKTHUBHOT O UCIIOJIB30BAHUA paSHI/IT-IHBIX IIOMCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BRIOUPATH ONITUMAIBHYIO (hOPMY TIPEICTABICHUS HHPOPMAIIUU U WILTFOCTPUPOBAThH
pelraeMbie  3a7adyd  HECJIOXHBIMM CXEMaMH, JuarpaMMaMu, JIpyruMu Qopmamu Tpapukd ©  UX
KOMOMHAIIMSIMH;

YMEHHE HCIIOIh30BaTh M aHAIM3UPOBATH B IPOIECCEe YICOHONW M MCCIICIOBATEIBCKON AESITCIIBHOCTH
WH(GOPMAIUIO O BIMSHUM TPOMBIIUICHHOCTH, CEIHCKOTO XO3SHCTBA M TPAaHCIOPTA HAa COCTOSHUC
OKpYy>Karollle mMpupoHON cpeibl.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE AelicTBHUSL:



YMEHHS 3aJ1aBaTh BOIMPOCH (B XOJI¢ AWAIOTa U (MJIN) TUCKYCCHH) IO CYIIECTBY OOCYXIAaeMOM TEMBI,
(hopMyITHpOBaTH CBOU MPENTOKEHNSI OTHOCUTENHHO BBHITIOTHEHUS MTPEIJIOKESHHOM 3a/1a4H;

YMEHHUS TPEACTABIATh IOJYYCHHBIC PE3yJbTaThl IO3HABATECIBHOW JICATEIBHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTaX; JeNaTh IPE3eHTANI0 Pe3yJbTaTOB BBINIOJHEHUS XHUMHUYECKOTO OSKCIIEpUMEHTa
(;maboparopHOTO OMBITa, Ta00PaTOPHON PAOOTHI IO MCCIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHUS y4YeOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH IIO3HABATCILHOW U
WCCIICIOBATCIBCKOM JICATENBHOCTH TPH PEIICHUA BO3HHMKAIONIMX IPOOJIEeM Ha OCHOBE yuéTa O0OIIuX
WHTEPECOB M COTJIACOBAHUS MO3UIHIA (00CYKIeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPAWHAIUS
COBMECTHBIX JICHCTBUH, OTIPEICIICHIE KPUTSPUEB TI0 OIIEHKE KaYeCTBa BBITIOJHEHHOM paboThI U IpyTHE).

PeryisiTHBHBIE yHUBEPCAJILHBIE YYeOHbIE TeHCTBUS:

YMEHHE CaMOCTOSTEIbHO ONpPENeNiTh I[eNd AesTeNbHOCTH, IUTAaHHPOBaTh, OCYIIECTBISTH,
KOHTPOJIMPOBAaTh M TPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO [EATENBHOCTH, BHIOMpaTh Hamboiee
3¢ (eKTUBHBIC CIIOCOOBI PEIICHUs YYCOHBIX M TIO3HABATEIBHBIX 3aJau, CAMOCTOSTEIBHO COCTABISTh WA
KOPPEKTUPOBATh TPEIIOKEHHBIN alNTOPUTM JEUCTBUI TPY BHINOTHEHWW 3aJaHUN C YIETOM MOTydeHUS
HOBBIX 3HAHHN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLIEHUBATh COOTBETCTBHE MOIyYEHHOTO
pe3ysibTaTa 3asBJICHHOW IIEJIM, YMEHHUE HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJJiaracMbic B
YCJIOBUU 3aIaHUM.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3ybTaTOB MO OCBOCHHUIO O0S3aTEIBHOTO COMCPKAHUS, YCTAaHOBICHHOI'O
naHHOW (penmepanpHON pabodell MporpaMMON, BBIAENSAIOT: OCBOSHHBIE OOYYAIONIMMECS HAyYHbIE 3HAHUA,
YMEHHSI U CIIOCOOBI ICUCTBUH, Ccrien(UIecKue Ui IpeIMeTHON 001acT «XUMUSD), BUIBI ACSITETLHOCTH TI0
MOJYYEHUIO HOBOTO 3HAHUsI, €T0 MHTEPIPETAINH, TPE0OPa30BaHUI0 U IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
" HOBBIX CUTyalUIX.

K xoHiy oOyuenns B 8 kiacce mpeaMeTHBIE pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTh Y O0YYAOIIMXCSI YMEHUIH:

®  pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHUNA: aTOM, MOJIEKYJA, XMMHUYECKHI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOIHOPOJHAs), BAJIEHTHOCTH,
OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsl Macca,
MaccoBasl JOJsI XMMHAYECKOTO 3JIEeMEHTa B COCJUHEHHUH, MOIIPHBIA OOBEM, OKCHI, KHCIOTa,
OCHOBaHHE, COJIb, OJIJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaxius,
KJIACCU(UKAIMS PEaKIHil: PeaKkIMu COSIUHEHUS, PEaKIMU Pa3jOXKEeHHS, PEaKIUU 3aMelleHus,
peaknuu oOMeHa, SK30- M SHAOTEPMHUYECKHE PEaKIMH, TeIIOBOH 3 QeKT peakiuu, sipo aToma,
AIIEKTPOHHBIA CIIOW aroma, aTOMHas OpOWTallb, PagUyC aToMa, XUMHUYECKasi CBS3b, MOJISIPHAS H
HEIMOJIApHAasA KOBAJICHTHAA CBA3b, MOHHAaA CBA3b, MOH, KaTHUOH, aHHMOH, PaCTBOP, MacCcoBasA HOJIA
BemecTBa (IIPOIICHTHAST KOHIIGHTPAIINS) B PACTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUA U MPUMEHSTH 3T MOHATUS NIPU
ONMCAHUU BEILECTB U UX PEBPALCHU;

®  UCHOJB30BaTh XMMHYECKYH) CHUMBOIIMKY JUIsl COCTaBiIeHHs (DOpPMYJNI BEIIECTB W ypaBHEHHMA
XUMUYECKUX PEaKIIUii;

o ONpeACIATL BaJICHTHOCTH aTOMOB J3JIECMCHTOB B 6I/IHapHI)IX COCINHCHHUAX, CTCIICHb OKHUCJIICHHUA
AJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX, NMPHUHAIICKHOCTh BEIIECTB K ONpEAcHEHHOMY Kiaccy
coeuHeHH 1o opMysIaM, BUJ XUMHUYECKOWN CBs3H (KOBAJICHTHAS U MOHHAS) B HEOPTraHMYECKUX
COCIMHECHUSIX

e packpeiBath cMmbici [lepuonnueckoro 3akoHa [[. . MenpeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOIUYECKON 3aBHCHUMOCTH CBOHCTB XHMHYECKHX DJIEMEHTOB OT HUX TMOJOXKEHUS B
[lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHUSI MaccChl BELECTB, MOCTOSTHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HUSs, 3aKOHa ABOTaApO;

® ONWCHIBATh W XapaKTEepHU30BaTh TaONW4HYIO QopMmy [lepuoaudeckoll CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3IMdaTh MOHATHS «TJIaBHAs moarpynmna (A-rpymma)» u «mobounas noarpynmna (b-
TpyIIa)y, Majlbie U OOJBIINE TIEPUOJIBI, COOTHOCUTH 0003HAUCHUS, KOTOPhIE HMCIOTCS B TaOJIHIIS
«Ileproanueckass cucrema xumudeckux oiemeHToB [[. M. MeHnzaeneeBay C YHCIOBBIMU
XapaKTepUCTUKaMU CTPOCHHS aTOMOB XHMHYECKHX J3JEMEHTOB (COCTaB W 3apsn sapa, odiiee
YHCIIO IEKTPOHOB U PACIIPEICIICHUE UX TI0 JICKTPOHHBIM CJIOSIM);



KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHUYECKUE PEaKIuu
(110 YMCITy ¥ COCTaBY y4acTBYIOIIUX B PEAKIMH BEIIECTB, 10 TEIIIOBOMY 3 dekTy);
XapakTepu30BaTh (OMUCHIBATH) OOILIME XWMHYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX KIACCOB,
MOATBEPKAasi ONMCAHNE [IPUMEPAMH MOJIEKYJIPHBIX YPaBHEHHH COOTBETCTBYIOLIMX XMMUYECKUX
peaKuuii;

MIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4ECTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH
MIPOTEKAHUS XUMUUYECKHUX MPEBPAILEHUH B Pa3IMYHbBIX YCIOBHSIX;

BBIUHCIATh OTHOCHUTENBHYI0 MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEILECTB, MACCOBYIO JOJIO
XMMUYECKOro 3JIEMEHTa 10 (opMyJie COEIMHEHHUS, MAacCOBYIO [OJIIO BEILIECTBA B PACTBOPE,
MIPOBOANUTH PACUYETHI 10 YPABHEHNIO XUMHUECKOM peaKiiy;

IIPUMEHSTh OCHOBHBIC OIEPAIlM MBICIUTEIbHOM NESTEIbHOCTU — aHaJIu3 U CHHTE3, CpaBHEHUE,
000011IeHre, CUCTEMaTH3AINIO, KIacCU(HUKALIMIO, BBISBICHHE MPUYNHHO-CICICTBECHHBIX CBA3EH —
IUIl M3Y4YEHHUS CBOICTB BEINECTB M XHMHYECKHX PEaKLHi, €CTeCTBEHHO-HAy4HBIE METOJbI
MO3HaHUS — HaOII0ICHUE, U3MEPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peasbHbIM U MBICIICHHBIN);
CJIEOBaTh IPABWJIAM IIOJIb30BAHUS XMMUYECKOH MOCYIOH M J1abOpaTOpHBIM O00OPYIZOBAaHHEM, a
TAK¥XC IIpaBUJIaM O6paH16HI/I$I C BCIICCTBAMU B COOTBCTCTBUH C MHCTPYKUHUAMMH 110 BBIITOJHCHUIO
71a00paTOPHBIX XMUMUYECKUX OIBITOB MO MOJYYEHHIO W COOMPAaHUIO ra3000pasHbIX BEILECTB
(Bomopoma W KHCIOpOJa), TPUTOTOBIECHHIO PACTBOPOB C ONpeAeNEHHOW MacCOBOW moneit
paCTBOpéHHOFO BCIIECTBaA, IUIAHUPOBATHL W IIPOBOJUTL XHUMHYCCKHUE OKCIICPUMCEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C IOMOIIBI0 HHIMKATOPOB (JAKMYC,
(heHonTaNCNH, METUIOPAHXK U IPYTHE).

K koHmy oOyuenust B 9 kiiacce mpeaAMETHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPa)aTh
c(OPMHUPOBAHHOCTh Y O0YYAIOIIMXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX IMOHSATHH: XMMUYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, AaHWOH, IPOCTOE  BEIECTBO,  CJIOXKHOE  BEILECTBO,  BaJCHTHOCTb,
ANIEKTPOOTPULIATEIBHOCTh, CTEIeHb OKWCIICHHs, XUMHYECKas peaklusi, XHMHUYECKash CBS3b,
TEIIOBOH 3¢ (EeKT peakiuu, MOJb, MOJSIPHBIH 0OBEM, pacTBOp, IEKTPOIHUTHI, HEINEKTPOIHUTEI,
JIEKTPOJINTHYECKAsT JTUCCOLMALMS, PEaKIUd HOHHOrO OOMEHa, KaTajlu3aTop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpaTHUMbIE PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIINH,
OKHCJIMTENIb, BOCCTAHOBHTENIb, OKUCIICHHE W BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTEPHOCTS,
XMMUYeCKasi CBS3b (KOB&IEGHTHAs, HOHHAs, METAJUIMYECKas), KpUCTAIMUECKas pemeTka,
KOppO3Us METaJUIOB, CIUIAaBBl, CKOPOCTh XHUMHMYECKOH pPEaKUWH, MPEIesbHO JOIyCTHUMAast
konmentparus 11K BemecTa;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHSTUH W NPUMEHATH STH MOHATHS NPU
OIMCAHNM BEUIECTB M UX MPEBPAIICHUH;

WCTIONB30BaTh XWMHUYECKYI0 CHMBOIMKY JJIsi COCTaBlieHHS (GOpPMYNl BEHIECTB M YpaBHEHHI
XMUMUYECKUX PeaKLni;

OTIPENEIIATh BAJCHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHX OJJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, NMPHHAIEIKHOCTh BEIIECTB K OMNPENENIEHHOMY KIJIACCY COCIUHEHUH T1o
(dbopmynaM, BUJI XUMUYECKOW CBSI3HM (KOBAJICHTHAS, HOHHASI, METAJIMYECKAs) B HEOPTaHUUECKUX
COCAMHEHMSX, 3apsi]l MOHAa MO XMMHUYECKOW (opmyiie, XapakTep Cpelbl B BOIHBIX PacTBOpax
HEOPraHMYECKUX COCTUHEHUM, THIT KPUCTAIUINYECKON PeIETKA KOHKPETHOTO BEILIECTBA;
packpeiBath cmbich Ilepumogmueckoro 3akona [I. M. MengeneeBa M JeMOHCTPHPOBATbH €ro
MOHUMAaHWE: ONHCHIBATH W XapakTepu3oBaTh TabmmuHyo (opmy I[lepuoamueckoil cucTeMbl
XMMUYECKUX 3JIEMEHTOB: paszivyarh MOHATHS «TJaBHas noArpynmna (A-rpymma)» 1 «no0odHas
noarpynna (b-rpynma)», manble u OOnbIIME TEPHUOABI, COOTHOCHTH O0O3HAUEHHS, KOTOpHIC
UMEIOTCS B TIEPHOAMYECKON TaONWIEe, ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMUMHYECKUX DJIEMEHTOB (COCTAB M 3apsi/l s/ipa, 00IIee YUCIIO IIEKTPOHOB U pacipe/ielieHHe UX 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M UX
COCAMHEHHH B IpeieNax MallbIX MIEPUOIOB U TIIaBHBIX MOATPYIIII C YYETOM CTPOCHHUS HX aTOMOB;
KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEILECTBA, XMMHUECKUE pPEaKIuu
(10 YuCITy U COCTAaBY Y4acCTBYIOLIMX B PEAKIMU BEILECTB, [0 TEIIOBOMY 3(dekTy, 1o n3MEHEHUI0
CTEIIEHEH OKHUCIICHUS] XUMUYIECKHUX DIIEMEHTOB);



XapakTepu30BaTh (OMHUCHIBATH) OOIMIKME W cHenu(pUUECKue XUMHUYECKHE CBOHCTBA IMPOCTHIX H
CIIOXHBIX BEIECTB, IMOATBEPKAAsl ONMUCAHHE NMPUMEPAMHU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHUH
COOTBETCTBYIOIINX XHMHUECKUX PEAKIIHH;

COCTaBIIATh YPABHEHHUS INEKTPOIUTHYECKON JANCCONMANNK KUCIIOT, MIEI0Yel M CONeH, TOIHBIE U
COKpam€HHbIe YpaBHEHHs PEaKIWid MOHHOTO OOMEHA, YpaBHEHHs peaklHid, MOATBEPKIAFOIINX
CYILECTBOBAHHE T€HETHUYECKON CBSI3M MEX/y BEIIECTBAMH PA3JIHMYHBIX KJIACCOB;

PacKphIBaTh CYLITHOCTh OKHUCINTEIBLHO-BOCCTAHOBUTENBHBIX PEAKIMH MMOCPEACTBOM COCTABIICHUS
ANIEKTPOHHOTO OaraHca 3THX PeaKIUii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHUS, BO3MOKHOCTH IPOTEKAHHS
XMMUYECKUX MPEBPALICHUH B Pa3INUHBIX YCIOBHSX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMUMUYECKOr0 dJIeMEeHTa 1o (opMyle COeIWHEHHS, MaccOBYIO JOJIIO BEIIECTBA B PacTBOpE,
MPOBOUTH PACUETHI O YPABHEHHIO XUMHYECKOW peaKnm;

COOJFO/IaTh TMpaBHia TIOJIB30BAHUS XUMHYECKON TOCYMOW M TabOpaTOpHBIM OOOPYAOBaHUEM, a
TAK¥XE IIpaBUJia 06pameH1/151 C BCUICCTBAMU B COOTBETCTBHUM C MHCTPYKIUAMU IO BBIIIOJIHCHHIO
na00paTOPHBIX XMUMUYECKUX OIBITOB MO TONYYEHHIO U COOMPAaHWIO Ta3000pa3HBIX BEILECTB
(aMMmaKa ¥ yTIIEKHCIIOro ra3a);

NPOBOJAUTh pEaKUWH, TMOATBEPKIAIOIINE KAauyeCTBEHHBI COCTAaB pa3IMYHbIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJOPHA-, OpOMHUA-, HOAWI-, KapOoHart-, docdar-, cumukar-,
cynb(baT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS U HOHBI U3YUYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIUC
B BOJHBIX PACTBOpaX HEOPTaHWYECKHUX BEIIECTB;

MPUMCHATH OCHOBHBIC OIICpaIliun MBICIIUTEIbHOM ACATCIIBHOCTU — aHAJIM3 U CUHTC3, CPABHCHUC,
0000mIeHe, CUCTEMATH3aLUIO0, BBISIBICHHE NPHIMHHO-CIICJACTBEHHBIX CBA3CH — U HM3ydYCHUS
CBOMCTB BCIICCTB U XHMHYCCKUX peaKHHﬁ, C€CTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHHUA —
HabJroIeHNe, U3MEPEHNE, MOJICIMPOBAHHE, SKCIIEPUMEHT (PealbHbIH U MBICTICHHBIN ).

Hcnosb3yemblie pOpMbI KOHTPOJIS OCBOEHHS IPOrPAMMBI:
- (pOHTaNBHBIA YCTHBIM ONpoc (IPUMEHSAETCS MOCiIe MPOXOXKIEHHS TeM AJsl MPOBEPKU

YCBOEHUS 00YYaIOIMIMMHUCS TEOPETHUECKUX 3HAHNUHN U N3y4aeMbIX TIOHATHIN);

- npeoO1agaronMu GOpMaMH TEKYILIEro KOHTPOJIS 3HAHUH, YMEHUN U HABBIKOB SBJISIFOTCS

CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE Pa00THI, HEOOBIINE TPOBEPOYHBIE PAOOTHI IO TEMaM;

- WCIIONIb30BaHNE KOHTPOJIHHO-U3MEPUTENBHBIX MaTepHalioB U3 6aHka 3amanuit OI'D- mpu

3aBEPLICHUU Kypca HU3yYeHHS NpeaMeTa XUMHA (IPUMEHSIOTCS ISl MIPOBEPKHU U KOHTPOJISl YPOBHS
YCBOEHUS TEOPETUYECKUX 3HAHUI U 3HAHUH O MPAKTUYECKOM IIPUMEHEHUHN YCBOCHHBIX YMEHHH);

- MPAKTHUYCCKHUC 3a1aHUA (HpI/IMeHSIIOTCSI AJIs1 IPOBEPKU C(i)OpMI/IpOBaHHOCTI/I MMPAKTUYCCKUX

YMeHI/Iﬁ n HaBBIKOB), B YaCTHOCTH MMPOBEACHUC SKCIICPUMCHTOB B JOMAIIHUX YCJIOBUAX U3
AOCTYITHBIX PCAKTUBOB;

— 3aluTa TBOPUCCKUX IMPOCKTOB, IPE3CHTAUA JOKIAA0B, U3TOTOBJICHUEC MO)IeHefI,

ONOPHBIX KOHCIIEKTOB TBOPYECKOT'O XapaKTepa, U3rOTOBIEHUE TEMAaTUUECKUX TUIAKATOB U
WJLTIOCTPALIUA.



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHBbIE XUMUYECKUE IIOHATHS

IIpeamer xumuu. Ponbp XuMuu B KU3HU 4YelOBEeKa. XHMMHsS B CUCTEME HayK. Tena W BEIIECTBA.
®dusnyeckue CBOIMCTBA BelIeCTB. Arperatnoe coctostuue BeuiecTB. [loHsTHE 0 MeToaxX MO3HAHUSI B XUMUHU.
UYucteie BemecTBa U cMecH. CrocoObl pa3IeiCHUs CMECEH.

ATOMBI W MOJIEKYJIbI. XUMHUYECKHe »iieMeHThl. CHMBOJBI XMMHUYECKHX 3JeMeHTOB. lIpocteie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHUE.

Xumudeckasi popmyra. BaleHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemiectB. OTHocuTenbHass aromMHas Mmacca. OTHOCHWTENbHAas MOJIEKYJSIpHash Macca. MaccoBast JOJs
XUMHUYECKOr0 3JIEMEHTA B COCIMHEHUU.

KonuyectBo BemectBa. Monb. MomsipHas mMacca. B3auMoCBsI3b KOJIMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTel 1o hopMynaM XUMUYECKIX COCTUHEHUH.

@u3nyeckne U XMUMHUYECKHE SBJICHHA. XUMHUYECKas peakuus U €€ MNpPU3HAKU. 3aKOH COXPaHEHHS
Macchl BEIIeCTB. XHUMHUYeckHe ypaBHeHus. Kiaccudukamms XUMHUYECKHMX peakuud (COCTUHCHHMS,
pa3okKeHwsl, 3aMeIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMHYECKOH MOCY0#, IpaBUIaMu padOTHl B Ta0OPaTOpUH U MpueMamMu oOpaIeHus ¢
J1a00PaTOPHBIM 000pYIOBAaHUEM, U3yUCHHE U ONMCAaHUE (PU3UUESCKUX CBOHCTB OOpa3llOB HEOPTraHHMYECKUX
BelIecTB, HaOMoJeHne (hru3nuecKuX (TUTaBIeHHe BOCKA, TassHUE JIbJ]a, PACTHPAHHE caXxapa B CTYIKE, KUIICHNE
Y KOH/ICHCAIUS BOJIBI) M XUMUYECKHX (TOpEHUE CBEUH, IPOKAINBAHNE METHOM MPOBOJIOKH, B3aMMOACHCTBIE
Mela C KHUCJIOTOW) sBIeHUH, HaOJIOf€HHE M ONMUCAHHWE MPU3HAKOB IMPOTEKAaHUS XUMHUYECKHUX pPeaKIMi
(pasnmokeHue caxapa, B3aMMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKEHUE THIPOKCHIA METH
(I) mpm HarpeBaHWu, B3amMMOeWcTBHE >kenme3a c pactBopoM coiu Mmeau (II), m3ydeHme cmocoOoB
pa3aelieHusl CMECE: ¢ MOMOIIBI0 MarHuTa, (GUIBTPOBAHUE, BhIIAPUBAHKE, JUCTUILIAIUS, XpoMaTorpadus,
MPOBEJICHUE OYMCTKU IOBAPEHHOW COJIM, HAOJIIOJICHUE M OMNKMCAHWE DPE3YJIbTaTOB IMPOBEICHHUS OIIbITA,
WJUTIOCTPUPYIOMIET0 3aKOH COXPaHEHHS MAacChl, CO3/IaHIE MOJIEel MOJIEKY (IIapOCTEPKHEBHIX).

Ba:kHejinue npeacraBuTe 1 HEOPraHUYeCKUX BeleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe BemiecTBO. HaxoxaeHme
KHCIIOpOJia B TIpHUpOJie, (hM3WYECKue W XUMUYECKHe CBOWCTBa (peakiuu ropenus). Okcuapl. [Ipumenenne
kucnoposa. CriocoOs! MONy4eHUsT KUCIOpo/ia B 1a00paTOpUH U MPOMBIIUIEHHOCTH. KpyroBopoT kucimopoaa
B nipupojie. O30H — ajuIOTPOITHAS MOTUGUKAIUS KUCIOPOIa.

TennoBoit 3PeKT XUMUIECKOH pPeakiuy, TEPMOXUMHUUECKUE YpaBHEHUS, SK30- U SHIAOTEPMHUECKHE
peaknuu. TOMIMBO: yroib U MeTaH. 3arpsi3HEHHE BO3yXa, YCHIIEHHE MapHUKOBOTO 3¢ deKTa, pa3pymieHue
030HOBOTO CJIOSI.

Bonopon — sieMeHT W mpocToe BemiecTBO. HaxoxaeHue BojoOpoja B mpupone, (GuU3MUecKue u
XMMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI oaydeHus. KucioTer u comnm.

MounsipHbIft 00bEM Ta30B. PacUéThI 110 XUMHYECKUM yPaBHEHHSIM.

dusnyeckre cBorcTBa BoJbl. Bosa xak pactBoputenb. PacTtBopsl. HacklllieHHbIE M HEHACHIIIEHHBIE
pactBopbl. PacTBOpUMOCTE BeliecTB B Bojie. MaccoBast A0Sl BEIIeCTBa B pacTBOpe. XUMUYECKHUE CBOMCTBA
Boabl. OcHOBaHus. Ponb pacTBOpOB B MpUpOJie U B KU3HU 4YeloBeKa. KpyroBopoT BoAbl B MPHUPOJIE.
3arps3HEHNE MPUPOTHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ.

Kiraccuduxarms HEOPraHUYECKHUX COEIUHEHUH. OKCHIEBL. Kiraccuduxarus OKCHJIOB:
coneoOpasyromie (OCHOBHBIE, KUCIOTHEIE, aM()OTepHbIC) U HecoleoOpasytonme. HoMeHKIaTypa OKCHIOB.
dusnyeckre U XUMUYECKUE CBOMCTBA OKcHI0B. [loydueHrne oKcuaoB.

OcHoBanus. Knaccubwukammss oCHOBaHUWIL: MIETOYN M HEPACTBOPHMBIC OCHOBaHWA. HomeHkIaTypa
ocHOBaHMM. PU3HUECKUe U XUMUYECKUE CBOICTBA ocHOBaHUU. [lomydueHrne ocHOBaHUA.

Kucnotel. Knaccudukarus kucmor. HomeHnknatypa kucinor. Ou3ndeckue U XUMHYECKHUE CBOMCTBA
kuciot. Psg akruBHoctu metamioB H. H. bekerosa. IlonyueHne KUcior.

Comm. HomeHnkiatypa coneir. @u3ndueckne 1 XUMHIeCKHe CBocTBa coneil. [lomydenue comei.

['eneTnueckas cBsA3b MEXKIY KIaCCaMH HEOPTaHUYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:.

KaueCTBEHHOE OINpE/ICIICHUEe COJEpXKAaHMs KUCIOpoJa B BO3AyXe, IONyYeHHE, COOMpaHue,



pacro3HaBaHuE U U3yYCHHE CBOWCTB KHCIOPOAA, HAOMIOJCHNE B3aMMOJEHCTBUS BEILECTB C KUCIOPOJOM U
YCIIOBUS BO3HMKHOBEHMS W IIPEKpalleHus ropeHus (Ioxapa), O3HAKOMJIEHHE C o0pa3laMH OKCHIOB U
OIMCAaHNE MX CBOWCTB, MOJy4YeHHUE, COOMpaHKe, paclio3HaBaHWE M M3yUeHHE CBOWCTB BOJOpOAa (TOpeHwue),
B3amMoeicTBue Bogopoma ¢ okcumoM Memd (II) (BO3MOXXKHO WCIOIR30BaHHE BHACOMATEPHAIIOB),
HabmroneHne 00pas3oB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIIEOBAaHHE OCOOCHHOCTEH PaCTBOPEHMS BEIIECTB
C Ppa3NuMYHOM pacTBOPUMOCTBIO, NIPUTOTOBJIEHHUE PACTBOPOB C OMNPEAECNIEHHOM MacCcoBOM JoJeH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJICHCTBUE BOIBI C METAUIaMd (HaTpHUeM W KajblMeM) (BO3MOYKHO
WCIIONb30BaHUE BUICOMATEPUAIOB), HCCIENOBaHHE O00pa3LOB HEOPraHWMYECKHX BEIIECTB Pa3IMYHbIX
KJIacCOB, HAOJIOZACHWE HM3MEHEHHsI OKPAacKM WHAMKATOPOB B pPacTBOpax KHCIOT M INeNoueil, M3ydeHHe
B3auMmojeiicTBus okcuga meaw (II) ¢ pacTBOpoM cepHOH KHCIOTHI, KHCIOT C MeTajlaMH, peakLuii
HEUTpanu3alyy, NoIy4YeHHe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METalla IPyTHM U3 PacTBOpa
COIIY, PEIICHUE JKCIIEPUMEHTANBHBIX 3a7a4 0 TeMe «BakHeHIne KIIacChl HEOPraHUIECKUX COETHHEHUI.

Iepnonnyeckuii 3axoH u [lepuoauyeckasi cucremMa xXuMu4eckux 3jemenTos JI. U. MenneseeBa.
Crtpoenue aToMoB. XuMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbLHbIE PeaKIUA

IlepBbie mMOMBITKKM KIACCU(PHUKALIMK XUMHUYECKHX 3JEMEHTOB. lloHATHE O Tpynmax CXOIJHBIX
3JIEMEHTOB (IIEJIOYHBIEC U IEI0YHO3EMENbHbIE METaJIbl, TaJIOTEHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE
00pa3yroT aM(pOTepHbIE OKCHUJIBI U TUIAPOKCHUIBI.

ITepuonnueckuii 3akoH. Ilepuoguyeckass cucremMa xumudeckux sneMmeHtoB [I. M. Menzeneesa.
Kopotkonepronnas u mmaHONIeproaHast Gopmel [leproamaeckoil cucteMpl XUMUYeCKuX 3neMeHToB Jl. .
Menpeneesa. Ilepuoasl u rpynnel. @U3NYECKANA CMBICH MTOPSIKOBOIO HOMEpA, HOMEPOB NIEPHOAA U TPYIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3oTombl. DnekTpoHsl. CTpoeHHe 3MEKTPOHHBIX 000JI0YeK
aToMOB TiepBbIX 20 xumMuueckux 3nemMeHToB [lepuoanyeckoii cucremsl 1. M. MenneneeBa. XapakTepucTHKa
XMMHUUYECKOTO 3JIEMEHTA M0 €ro NnojoxkeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paanyca aTOMOB XHMHYECKHX JJIEMEHTOB, METaNIMYECKUX U
HeMeTaJNIMUYEeCKNX CBOMCTB IO rpyImimam 1 rnepuojam.

3nauenue llepuoamueckoro 3akoHa u Ilepromnyeckol CHCTEMBl XHUMHMYECKHX O3JIEMEHTOB IS
pa3BuTHs Hayku u npaktuku. [. 1. MenneneeB — yu€Hbli U TpaXKIaHUH.

Xumuueckass cBs3b. KoBajeHTHas (MOJSipHAsT M HEMOJISIpHAs) CBS3b. JJIEKTPOOTPULATEIILHOCTD
XUMHUYECKHX dJIeMeHTOB. MOHHAas CBS3b.

Crenenp oxucieHus. OKHCIUTENBHO-BOCCTAHOBHUTENbHBIE peaknuu. Ilpomeccsl OkHucIeHHA U
BOCCTaHOBJIEHHA. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm.

M3y4eHHne oOpa3loB BEIIECTB METAIJIOB M HEMETaJUIOB, B3aUMOJEIHCTBHE THIPOKCHIA IIMHKA C
pacTBOpamMH KHCJIOT M INENOYEH, MPOBENECHUE ONBITOB, WIIIOCTPUPYIOUIMX IMPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakluii (fOpeHue, peakluy Pa3IoKeHUs, COETUHEHUS).

Meosrcnpeomemmule cea3u

Peanuszamnus MeXNpeIMETHBIX CBS3€M NMpU M3YyYEHHMM XUMHHM B 8 KIJIAcCe OCYIIECTBIIAETCS 4Yepes
WCTIOJIb30BaHME KaK OOIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U TOHATHH, ABJSIOMINXCS CUCTEMHBIMHU JJIs
OTJENBHBIX PEMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MOHATHS: Hay4HBIH (DaKT, TUIIOTE3a, TEOPHs], 3aKOH, aHAIN3, CUHTES,
Kjnaccu(uKanys, NepUOAUYHOCTb, HAOJIONEHHE, HKCIEPUMEHT, MOJCITUPOBAHUE, H3MEPEHHE, MOJEIIb,
SIBIICHUE.

®dusukKa: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOIbI, PaJUOaAKTUBHOCTD,
MOJIEKYJa, 3JEKTPUYECKHH 3apsijl, BELIECTBO, TeJ0, O0BEM, arperaTHoe COCTOSHUE BEIIECTBa, Tras,
(u3nUecKue BeIMYNHBI, EIUHULIBI U3MEPEHHsI, KOCMOC, IIaHETHI, 3BE3b1, CoIHIIE.

Buonorust: poTocuuTes, npixanue, ornochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaAIIBI, TOPHBIE TOPOBI, MTOJIE3HBIE UCKOMIAeMBbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKasi peakuus

ITepuonuueckuit 3akoH. Ilepuonuueckas cucteMa xumuueckux sieMmeHTtoB JI. M. Menpeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBONCTB XHMHYECKHX OJJIEMEHTOB TIEPBBIX TPEX
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[IEPUOJIOB, KAJINs, KAJIBLHUS U UX COCAMHEHUH B COOTBETCTBHUU C IOJIOKEHUEM 3J1€MEHTOB B [leproanueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XMMHUYECKOM CBA3M. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEIECTBA OT THUIA KPUCTATUIMUECKON PEMIETKY U BUIa XUMUYECKOMN CBSI3U.

Krnaccudukammss u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHWYECKUX COEJUHEHHH, T€HEeTHYeCKas CBSI3b HEOPraHMYECKHUX
BEIIECTB.

Krnaccudukammss XuMHUYECKHX peakuil 10 pa3indHbIM TNpu3HakaMm (10 9YHCIy M COCTaBy
yYacTBYIOIIMX B PEaKUUH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, MO H3MEHEHUIO CTENEeHEH OKHCICHUS
XMUMUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, MO YYAaCTHIO KaTaau3aTopa). OK30- U JHIOTEPMUYECKHE
pEeaKLK, TEPMOXUMUYECKUE YPABHEHUS.

[lonsTre 0 ckopocTH XUMHUYECKOl peaknuu. [loHsTHE 00 0OpATUMBIX U HEOOPATUMBIX XUMHUYIECKHIX
peakuusax. IloHATHE O TOMOTEHHBIX M TeTEpOreHHBIX peaknusx. [lonsthe o karamuse. Ilonstue o
XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIOIIME HA CKOPOCTh XUMHUYECKOM pEaKLUH M IOJOXKEHUE
XUMHUYECKOTO PABHOBECHUSL.

OKHCAUTETHHO-BOCCTAHOBUTEIBHbIE peaxium, 3JIEKTPOHHBIN OanaHc OKHUCIIUTENBHO-
BOCCTaHOBUTENbHOU peakuuu. CoCTaBlIeHHWE YpaBHEHUI OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil ¢
WCTIONF30BaHIEM METO/[a DJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTUUECKON OUCCOLMALMK. DJIEKTPOJIUTBI U HE3JIEKTPOJIUThHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAIIMK BEUIESCTB C Pa3IMYHBIMHU BHIAMH XUMHUYECKOW CBsi3u. CTENeHb AMCCOILUAIUU.
CunbHbIe U c1a0ble AIEKTPOITUTEHI.

Peakimn wonHOTO OOMEHAa. YCIOBHS TPOTEKaHWs] peaknuidi WOHHOTO OOMEHa, TONHBIE U
COKpaIl¢HHbIC NOHHBIC YpaBHEHUS peakiuii. CBOWCTBA KUCIOT, OCHOBAHHUM U COJICH B CBETE MPECTAaBICHUN
00 3JIEKTPOIMTUYECKON Arcconanui. KadecTBeHHbIE peakiini Ha HOHEL. [ToHsATHE 0 THAPOTU3E Coei.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C MOJIEISIMH KPHUCTAUTHYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB — METauIoB U
HeMeTalyioB (rpaguta M ajamasa), CIOKHBIX BEIIECTB (XJIOpWAa HATpUs), HCCIeNOBaHHE 3aBUCHMOCTH
CKOPOCTH  XMMHWYECKOW  peakIHuh OT  BO3JCHCTBUS  Pa3NUYHBIX  (aKTOPOB,  HCCIEIOBaHUE
AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIMANNN KHUCIIOT, MEeNoveld U coliel (BO3MOKHO
WCIIONIb30BaHNE BHUAECO MAaTepUasoB), MPOBEACHHE OMBITOB, WIIIOCTPUPYIOUIMX TPU3HAKUA TPOTEKAHUSI
peakuuii woHHOro oOMeHa (oOpa3oBaHHWE OcCajKa, BBIJCIEHHE Tra3a, OOpa30BaHHE BOJBI), OIBITOB,
WLTIOCTPUPYIOIIUX MTPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTENILHBIX PeaKIni (TOpEeHNe, PEaKINy Pa3IoKeHUs,
COEIMHEHHMS), pPaclo3HaBaHHE HEOPraHMYECKHX BEIIECTB C IMOMOIIBI0 KA4eCTBEHHBIX PEaKIMii Ha HOHBI,
PEIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMeTanbl 4 MX cOeIMHEHUSI

OOmass xapaktepucTHKa TajnoreHoB. OCOOGHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE CTENeHU
okuciienusi. CTpoeHrne U (pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XMUMHUYECKUE CBOMCTBA Ha
npuMepe xJjiopa (B3aMMOJEHCTBHE C MeTallaMM, HEMeTallaMH, Miejo4amMu). XiopoBogopoxa. CossHas
KHCII0Ta, XMMUYECKHE CBOMCTBA, MTOJly4YeHUE, TPUMEHEHUE. [IeficTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHu3M
yenoBeka. Baxknelimue XJIOpUABI 1 UX HAXOXKACHUE B IIPUPOAC.

Obmas xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoO€HHOCTH CTpPOEHHS aTOMOB, XapaKTEPHBIE
crerieHn okucieHus. CtpoeHune W (usnyeckue CBOMCTBA MPOCTBIX BELIECTB — KHCIOPOAAa M CEpHI.
AnnmotpornHble MOIUGUKAIIMN KACIOpoAa M cepbl. XMMHYECKHE CBOIcTBa cephl. CepoBOIOPOI, CTPOCHHE,
q)HSI/I‘IeCKI/Ie U XHMHYECKHE CBOMCTBA. OKCI/I}IBI CEphbI KaK MNPEACTAaBUTCIIN KHCIIOTHBIX OKCH/IOB. CepHa;[
KHCIOTa, (U3MUECKHE W XUMHYECKHe CBOHCTBa (0OIIMEe Kak MpeACTaBUTENsl Kjacca KUCIOT H
cneuuguueckue). XMMUYECKUE PEAKIUH, JIEKaIe B OCHOBE MPOMBIIIJIEHHOTO croco0a MOoTydeHHs CEPHOI
kucinoTel. [IpuMenenue cepHolt kuciaoThl. COJM CEpHOW KUCIOTHI, KAUeCTBEHHAsl PEaKIusl Ha CyIb(paT-uoH.
Haxoxnenue cepel M €€ coequHEHHWH B NpHpoJe. XHMMHUYECKOE 3arpsA3HEHHE OKpY)KAIOLIEH cpenabl
COCAMHEHUSAMHU cepbl (KUCIOTHBIE MJOXKIOW, 3arps3HEHHE BO3AyXa W BOXOEMOB), CIIOCOOBI €ro
peAOTBpALICHUS.

OOmias xapakTepucTUKa 3J1eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbBIC
CTEIIEHH OKHUCICHHsA. A3OT, paclpoCTpaHeHHE B MpUpoAe, (GUIMUECKHE W XUMHUYECKHE CBOWCTBA.
Kpyroeopor asora B mnpupoje. AMMHAaK, €ro (H3MUYCCKHE M XHUMHYCCKHE CBONCTBA, IOJyYCHHE U
npumeHenne. Conmu aMMOHMS, HX (U3MYECKHe W XUMHYECKHE CBOMCTBA, NMpuMeHeHue. KadecTBeHHas
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peakiys Ha HOHbI aMMOHHUsI. A30THas KHCIIOTa, e€ moiydeHne, Gu3ndeckue 1 XUMUIeCKue cBoiicTBa (obrme
KaK TIPEJICTABUTENS KJlacca KHUCIOT M crenududeckue). Mcnoiap3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KayecTBE MUHEPAIBHBIX yI0OpeHUH. XMMHUUECKOe 3arpsi3HEHNE OKPY)KaIoLIel cpellbl COSAMHEHUSMHU a30Ta
(KUCIOTHBIE JOXIW, 3arpsi3HEHHE BO3IyXa, MOYBHI M BomoéMoB). Dochop, amutoTpormHble MOIUPUKAITIN
dhocdopa, pusndeckne n xumudeckue cBoicTBa. Okenn dhocdopa (V) u dhochopHas Kuciora, GU3HIECKUE U
XMMUYECKHE CBOICTBa, monydyenue. Vcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YA0OPEHUH.

O6bmas xapakrepucTuka 31eMeHTOB [VA-rpynmbel. OcoO€HHOCTH CTpPOEHHSI aTOMOB, XapaKTEepHBIC
CTETICHH OKHWCIIEHUS. YTIEpOJ, aJUIOTPOIHBIE MOTU(DHUKAIINH, PAaCIPOCTPAHEHNE B IPHUPOJE, Pu3udecKkne u
XHMUYecKue cBoiicTBa. Ancopouua. Kpyrosopot yriepoaa B npupone. OKcuabl yriepoa, ux Gu3nuecKue u
XMMUYECKHE CBOWCTBa, JACHCTBHE Ha JKMBBIC OpPraHWU3MBI, MOIYYCHHWE U TPHUMEHEHHE. DKOJIOTHYeCKHe
mpoOyieMbl, CBsi3aHHBIE C OkcuaoMm yriepoma (IV), rumore3a T17100aNmbHOTO TOTEIUIEHHS KIMMATa,
MApHUKOBEIH (P PexT. YroapHas KUCIOTa 1 €€ CONH, NX (PH3MUecKrue M XUMUIECKHE CBOMCTBA, MTOyIeHUE 1
npuMeHeHnue. KauecTBeHHas peakuusi Ha KapOoHaT-MOHBI. Vcnonbp30BaHre KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH U CEITECKOM XO3STHCTBE.

[lepBoHaYaNBHBIC TOHITHA 00 OPTAHUYECKHUX BEIIECTBAX KaK O COCIMHEHHIX yriiepoja (MeTaH, dTaH,
STHJICH, alleTUJICH, 3TaHOJI, TIIMLEPUH, YKCyCHas! KUcioTa). [IpupoaHbie HCTOYHUKH YTIIeBOAOPOIOB (Yroib,
MPUPOAHBIA Ta3, HEPTH), MPOAYKTH HX MepepaboTku (OeH3WH), WX POJIb B OBITY U MPOMBIIUICHHOCTH.
[lonsiTre 0 OGMOJOTUYECKN Ba)KHBIX BEIIECTBAX: )KHUpaX, OENKax, yriIeBoAaX — U UX POJIH B KU3HU YEJIOBEKA.
MarepuranbHOE €MUHCTBO OPTAaHUIECKIX U HEOPTaHMUECKUX COCTMHEHMM.

Kpemnuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, MoilydyeHHe M TpuMmeHeHne. CoeauHEeHHs
KpemHUS B pupoze. Obmrie npencrasieHus 06 okcuae kpemuus (IV) u kpemaneBoit kucnore. CHITUKATH,
WX WCIOJBb30BaHWE B OBITY, B MPOMBINIICHHOCTH. BakHEWIINe CTpOWTEIbHBIE MaTepHabl: KepaMHKa,
CTEKJIO, IEMEHT, OeTOH, Kene300eToH. [IpobiemMbl 6€30macHOr0 UCTIONIF30BaHUS CTPOUTENLHBIX MaTEepHAIOB
B MTOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumeHm:

u3yueHne O0Opa3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, MPOBEJICHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOICHUE PU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIOIINE
(¢m3nyeckue W XWMUYECKHE CBOWCTBAa TaJOreHOB M WX COEIWHEHHH (BO3MOXHO WCIIOJNIB30BaHUE
BHJIEOMAaTEPHUAaIoOB), O3HAKOMIIEHHE C 0o0Opa3lamu XJIOPHAOB (TaJIOTEHHUIOB), O3HAKOMIJICHHE C O0pasiaMu
ceppl M e€ COeJUHEHUSMH (BO3MOXKHO HCIIOJb30BAaHHE BHUICOMATEpUANIOB), HAOMIO/JEHHE Tpoliecca
oOyriMBaHHUA caxapa Iof JEWCTBUEM KOHICHTPUPOBAHHON CEPHON KHCIOTHI, HM3YYCHHE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEpPHON KHCIOTHL, TMPOBEIEHHE KAYECTBEHHOM peaknmuu Ha Cylnb(paT-uoH U
HaOJroIeHNe MpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIeHHE ¢ (PU3MYeCKMMHU CBOMCTBaMU a3oTa, (ochopa u ux
coenHeHWH (BO3MOXXHO WCIOJNB30BaHME BHJICOMATEpUANOB), o0Opa3aMu a30THBIX U (ochHOpHBIX
ynoOpeHuii, ToNy4deHHWe, coOWpaHHe, paclO3HaBaHWE W W3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KayeCTBEHHBIX peakiuii Ha HOH aMMOHHMS M QochaT-uOH W HM3Yy4YeHHE TNPU3HAKOB HUX MPOTEKAHWS,
B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeIbl0 (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHATIOB), HW3Y4YCHHE MOJENeH KPUCTAJUIMYECKUX peméroKk anmasa, rpadura, ¢yuiepeHa,
O3HAKOMJIEHHE C TPOLIECCOM aJIcCOPOIMM PACTBOPEHHBIX BELIECTB AaKTUBHPOBAHHBIM YIJIEM U yCTPOMCTBOM
MPOTHBOTa3a, MMOMy4YeHUe, COOMpaHne, paclio3HaBaHHE W U3yUCHUE CBOWCTB YIJIEKHCIIOTO ra3a, MpOBeCHUE
KaueCTBEHHBIX peakIMii Ha KapOOHAT W CWJIMKAT-UOHBI M W3YYCHHE MPHU3HAKOB WX TNPOTCKaHUS,
O3HAKOMJIEHHE C TMPOIYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ay I10
Teme «BaxHelile HeMeTaubl U UX COSAUHEHUSD.

MeTaabl U UX cOeTUHEHUS

OOmiass xapakTepUCTUKa XUMHUYECKHUX 3JIEMEHTOB — METa/UIOB HAa OCHOBAHMM WX IIOJIOKCHUS B
[Tepuonuueckoit cucreme xumudeckux anemeHtoB [[. U. MenpneneeBa u cTrpoeHus atoMoB. CTpoeHue
MeTaJuIoB. MeTayuindeckasi CBsi3b M METAIUTMYECKas KPUCTAUTHUECKas pelméTKa. DIEKTPOXUMUYECKUN P
HanpspkeHuil MeTamnoB. dusnveckne M XUMHUUYECKHE CBOWCTBa MeTaiioB. OOmue crmocoObl MOTy4YeHUs
MeTauioB. [loHsATHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOppo3uu. CriiaBsl (CTalb,
YyT'yH, TIOPATIOMUHAN, OpOH3a) ¥ X MIPUMEHEHHUE B OBITY W IPOMBITINICHHOCTH.

Illenounble Metauibl: mosiokeHue B Ilepuonuueckoil cucreme XuMmudeckux siemeHToB J[. WM.
MeHeneeBa, CTpOCHUE MX aTOMOB, HaxoxAeHUE B mpupoje. Pu3nuecKkue W XMMUYECKHE CBOWCTBa (Ha
npuMepe HaTpust U Kajwsi). OKCUABI U THIPOKCUABI HATpHUs U Kanus. [IprMeHeHne menoYHbIX METaIoB 1
HX COCIUHEHUH.
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[IlesnouHO3eMENBHBIE METAJIBI MAarHUW W KajubLui: mosoxeHue B Ilepuogmyeckoil cucreme
xuMuueckux 3nemeHToB JI. . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOXAeHUE B Ipupojie. Puznueckue u
XMMHMUYECKHE CBOMCTBA MAarHus M Kajblus. Baxueiline coequHeHHs KanblMsg (OKCHI, TMIPOKCUI, COJH).
KécTtrocTh BOABI B cCLIOCOOBI €€ yCTpaHeHHSI.

AmomuHMA: TIoNokeHne B llepmommieckoit cucreMe xuMudeckux anemeHtoB [[. M. Menneneesa,
CTpOCHHUE aToMa, HaxOXJeHHue B mpupojae. Pu3nueckre 1 XMMUYECKUE CBOWCTBA almoMUHHA. AMDOTEpHbIC
CBOMCTBA OKCH/Ia ¥ TUAPOKCH 1A AIFOMHUHUS.

Kenezo: monoxenue B Ilepuommueckoil cucreme xumuueckux snemeHToB JI. M. Menpeneesa,
CTpOEHHME aToMa, HaxoXkJeHue B mpupoje. Pdusnueckue W XUMHUECKHE CBoOilcTBa jkene3a. OKcuipl,
rugpokcusl ¥ conu xenesa (1) u sxxenesa (I11), ux cocras, cBOCTBa U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OOpa3laMd METAUIOB W CIUIaBOB, WX (HM3MYECKUMHU CBOWCTBAMH, HW3yUEHHUE
pe3yabTaTOB KOPPO3MM METAUIOB  (BO3MOXHO HCIIOJIb30BaHME BUAEOMATEpHANIOB), OCOOCHHOCTEH
B3aMIMOJCWCTBUS OKCHIA KaNblHUA W HATPUS C BOJAOW (BO3MOXHO WCIIONB30BAaHHE BHICOMATEPHAIIOB),
WCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, MMPOIIECCa TOPEHHUS Kele3a B KUCIOpoAe (BOZMOXKHO UCTIOIh30BAHNE
BUJCOMATEPUAIOB), TPU3HAKOB TMPOTEKaHHWs KadeCTBEHHBIX pEaKUWii Ha WOHBI: MAarHHs, KaiblLus,
ATIOMUHHSA, ITMHKa, xkee3a (I1) u xenesa (11I), menu (11), HaGroeHIE U ONTUCAHUE MTPOLIECCOB OKPALTUBAHUS
TUIAMEHU MOHAMH HATpPHs, KAl U KalblUg (BO3MOXHO HCIIOJIb30BaHNE BHIEOMATEPHUAJIOB), HCCIICIOBAHNE
amM(pOTEepHBIX CBOWCTB THAPOKCUAA aJIOMHUHHS W THAPOKCH]IA IIMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 33134
1o TeMe «BaxkHelmme MeTaibl U UX COEAUHEHUS.

XumMus 4 OKpysKawuas cpeaa

BemectBa u MaTepuaibl B MOBCEIHEBHON U3HU YENOBEKa. be3omacHoe UCHOIb30BaHUE BEIIECTB U
XMMUYECKUX peakuuii B ObITy. [lepBas moMomb Npyu XUMHYECKHX 0)KOTaX U OTPABJICHHSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpY Karollei cpeabl (peaenbHas JOMycTHMas KOHUEHTpAIUs BELIECTB,
nanee — [1JIK). Porrb xuMuu B perieHnn 3KOJIOTHIECKHUX ITPOOIIEM.

Xumuueckuil IKcnepumenm:

M3y4eHne o0pa3oB MaTepHalioB (CTEKIIO0, CTNIABbI METAJIJIOB, OJTUMEPHBIE MaTepHAIIbI).

Mesrcnpeomemmunie ceasu

Peanuzanus meXnpeIMETHBIX CBsI3€d MPU U3YYEHMHM XUMHUHM B 9 Kjacce OCYyIIECTBIAETCA uepes
WCTIOJIb30BaHMe KaK OOIINX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK M TIOHSATHH, SIBISIONIMXCS CUCTEMHBIMHU JIJIs
OTJIETBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC TIOHATHSA: HAYYHBIN (akT, THIIOTE3a, 3aKOH, TeOpHs, aHAIIU3, CUHTES,
Kiaccu(uKalmsi, NepUOANYHOCTh, HaAOJIONEHHe, DKCIIEPHMEHT, MOJCIUPOBAHUE, W3MEPEHHUE, MOJIEIb,
SIBIICHHE, TAPHUKOBBIN dP(PEKT, TEXHOJIOTHS, MATEPHAIIBI.

®usnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, U30TONbI, PaAHOAKTHUBHOCTb,
MOJIEKYJIa, NEKTPUUECKUI 3apsi/l, TPOBOJHHUKH, ITOIYTPOBOIHUKH, AUIIEKTPUKH, (POTORIEMEHT, BEIIECTRBO,
TeJo0, 00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUINYECKas peIIéTKa,
CIJIaBbl, (pU3MYECKHE BETUYMHBI, €AMHUIBI M3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Counnre.

Buonorust:  ¢dorocunTes, napixanue, Owocdepa, OIKOocHCTEMa, MHUHEpalbHBIE  yIOoOpeHus,
MUKpPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BELECTBRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaAJIBI, TOPHBIE TOPOBI, MTOJIE3HBIE UCKOMIAeMBbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.
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MNOYPOUYHOE INVTAHUPOBAHUE

8§ KVIACC
N KoanyecTBo yacoB
n;-'n Tema ypoka Beero KonTpoabHbIe IIpakTHyeckue
padoTsI padoTsI
1 IIpeamer xumuun. Postb XuMuu B )KU3HU 1 0 0
yenoBeka. Tena U BelecTBa
2 [oHsATHE 0 METOAAX MMO3HAHUS B XUMUHU 1 0 0
[Ipaktuueckas padota Ne 1 «[IpaBuna
3 paboTHI B TabopaTOpHH U IPUEMBI 1 0 1
oOpatieHus ¢ J1abopaTOPHBIM
000pyTIOBaHHUEM)
4 UYucThle BemecTBa 1 cMech. Crioco6br 1 0 0
pa3fesnieHus: cMecei
[Ipaktuueckas padora Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYUCTKU TOBapEHHON 1 0 1
COJTH)»
6 ATOMBI ¥ MOJIEKYJIBI 1 0 0
v XHUMUYECKHE NEMEHTHI. 3HaKH (CUMBOJIBI) 1 0 0
XIUMHYECKUX IIEMEHTOB
8 [IpocThie U CII0KHBIC BEIIECTBA 1 0 0
9 ATOMHO-MOJICKYJISIPHOE YUEHUE 1 0 0

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas hopmyna. BanentHocTh 1 0 0
ATOMOB XMMHYECKHUX ICMEHTOB

11 OTHOCHUTENRHAs aTOMHAs Macca. 1 0 0
OTtHocuTeNbHAs MOJIEKYJIIpHasl Macca

MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTA B
COCOIMHCHHUHN

12

KonuuectBo Bemectsa. Moinb. MossipHas
macca

13

14 dusndecKkre 1 XUMUYECKHE SIBICHHUS. 1 0 0
XHUMHYECKAs peaKLMsl

[Ipu3Haky 1 ycaoBuUs IPOTEKAHUS

15 N 1 0 0
XMMHYECKUX Peakiui

16 3aKoH COXpaHEHHsI MacChl BEIIECTB. 1 0 0
XHUMHUYECKHE YPABHEHUS

17 Brruncnenust KoiamdecTBa, Macchl BEIIECTBA 1 0 0
10 YPaBHEHUSIM XUMHUYECKUX PeaKIni
Kiraccuukarys XuMIIeCKIX peakinii

18 (coenuHeHus1, pa3IoKEHSI, 3aMEIICHNS, 1 0 0

o0OMeHa)

[IpaxTrueckas padora Ne 3 mo Temam
19 «Knaccugukanust XUMUYECKUX PEaKIUi, 1 0 1
HPU3HAKA XUMHYECKUX PEaKIIIi»

20 M. B. JIoMOHOCOB — yU&HBIH- 1 0 0
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sHIMKIoneaucT. O6o001IeHNE U
cHCTEeMAaTU3alys 3HAaHUI

21

Kontponbnas padora Nel mo teme
«BemecTBa 1 XUMHYECKHE PEAKIIHN

22

Bosnyx — cmech razos. CoctaB Bo3ayXa.
Kucnopoa — snemMeHT u npocToe
BemiectBo. O30H

23

dusnyeckre 1 XUMHUYECKHE CBOMCTBA
KHCIIOpoJia (PEaKIu OKUCIICHUS, TOPCHUE).
[Tousitue 06 oxkcumax

24

Crioco0bI OMy4YeHHS KHCIIOPOJia B
J1a00PATOPUU U MPOMBINIIICHHOCTH.
IIpumeHeHue Kuciaopoaa

25

TerutoBoii 3¢ ekT XUMIIECKON PEeaKInH,
MOHATHE O TEPMOXUMHYECKOM YpaBHEHHH,
9K30- ¥ SHJAOTEPMHUYCCKHUX PEaKIHIX

26

TommuBo (HeTh, yroIs U METaH).
3arpsi3HEHHE BO3/yXa, CIOCOOBI €ro
MPeJOTBPALCHUS

27

[Ipaktrueckas padota Ne 4 mo Teme
«[Tomyuenne n cobupanue KuCIOpoa,
HU3yYCHHE €T0 CBOMCTBY

28

Bogopon — sneMeHT 1 mpocToe BEIecTRO.
Haxoxaenue B mpupose

29

dusnyeckre 1 XUMUYECKUE CBOMCTBA
Bojopoia. [IpumMeHenune Bojopoia

30

IlonsATHE 0 KHCIOTAX M COJISIX

31

CrniocoObI Oy4eHHs BOIOPOJa B
nmaboparopuu

32

[Ipaktnueckas padora Ne 5 mo Teme
«Ilonmyuenue u coOupaHue BOIOpoaa,
HU3yUYEHHE €TO CBOMCTBY

33

MossipHbIi 00BEM Ta30B. 3aKoH ABOrajpo

34

Brruucnenus o0b€Ma, KOIM4ecTBa
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WM 00BEMY

35

Breruucnenns 006EMOB Ta30B I10
YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHUH Ta30B

36

Du3nUecKue 1 XUMHYCCKIE CBOMCTBA BOJbI

37

Cocras ocHoBaunuii. [Tousitie 00
HWHJIUKATOPax

38

Bona kak pactBoputeiss. HachbleHHbie 1
HEHACBIIICHHBIC PACTBOPHI. MaccoBas 10Jis
BEIIECTBA B PACTBOPE

39

[Ipaktuueckas padota Ne 6 mo Teme
«[IpuroroBneHnue pacTBOpoOB ¢
onpenenéHHON MacCOBOM Tonei
pacTBOPEHHOTO BEILECTBAY
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40

Kontponbnas padora Ne2 mo teme
«Kucnopon. Bogopon. Boga»

41

Oxcunsl: coctas, Kilaccupukanys,
HOMEHKJIATypa

42

[Tonyyenue u XuMHUYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHIOB

43

OcCHOBaHUS: COCTaB, KJIaCCU(PUKAIIHSI,
HOMEHKJIaTypa

44

[TonyyeHue u XUMHUYECKHUE CBOMCTBA
OCHOBAaHUI

45

Kucnotsr: coctaB, KiacCupUKaIIns,
HOMEHKJIaTypa

46

[Tonydyenune u XUMUYECKUE CBOMCTBA
KHUCJIOT

47

Counu (cpeaHHe): HOMEHKJIATypa, CIIOCOOBI
IMMOJIY4CHUA, XUMHUYCCKUC CBOMCTBA

48

[Ipaktuueckas padora Ne 7. Pemenne
OKCIICPUMCHTAJIBHBIX 3a71a4 I10 TEMC
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX
COEIMHECHUID)

49

I'eneTnueckas CBsA3b MEXY KIacCaMu
HEOPraHWYECKUX COECTMHEHUM

50

O00011IeHNE U CUCTEMATU3ALMS 3HAHUI

o1

Konrtponbnas padora Ne3 o Teme
"OCHOBHBIE KJTaCChl HEOPTAHUYECKUX
coeAuHeHuH"

52

[NepBbie MOMBITKN KiIacCcUPUKAITUH
XUMUYECKHUX 31eMeHTOB. [ToHsATHE O
IPyIIax CXOAHBIX DJIEMEHTOB

53

[Tepuonnueckuii 3axoH u Ilepuonnueckas
cHCTeMa XMMHUYECKHX daemMeHToB [1. 1.
Menneneena

54

[lepuopl, rpynibl, HOATPYIIIEI

55

Crpoenue atoMoB. CocTaB aTOMHBIX SIIED.
M30TonEb!

56

CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHnToB llepuoanueckoit cucremsi 1. 1.
Menpeneena

57

XapakTeprucTUKa XUMHUIECKOTO JIEMEHTA
0 ero noJjioxkenuio B [lepuoanueckoit
cucreme JI. 1. Menpeneena

58

3nauenue [lepruognueckoro 3aKoHa s
pa3BHUTHUA HayKH U npaktuku. J. 1.
MenpeneeB — y4€HBIN, ne1aror u
IpaXJaHUH

59

DNEeKTPOOTPHUIATENTHHOCTH AaTOMOB
XUMHUYECKUX JIEMEHTOB

60

HMonnast xuMudeckas CBsI3b
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61 KoBasneHnTHas nonsipHasg XMMHUYECKasi CBsI3b 1 0 0

62 KoBaneHTHas HEeMONspHAs XUMUYeCKast 1 0 0
CBS3b

63 CreneHb OKHUCIICHHUS 1 0 0

64 OKUCITUTETHHO-BOCCTAHOBUTEIIHHBIC 1 0 0
peaxiyu

65 OKHUCITUTENN U BOCCTAHOBHUTEIU 1 0 0
KontponbsHas padora Ned KonTponasHas

66 paboTa B paMKax MPOMEXYTOYHON 1 1 0
aTTECTAIIMH.

67 PesepBHbiii ypok. O000IICHNE U 1 0 0
CHCTEMATH3aIHs] 3HAHUM

68 PesepBHbiii ypok. O000IICHNE U 1 0 0
CHUCTEMaTHU3allKs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 68 4 7

I[TPOTPAMME
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9 KJIACC

KoauuecTBo yacoB
Ne n/n Tema ypoka Beero Kontpoabnbie | IIpakTHyeckne
padoThI padoThI

ITepuonuueckuit 3axoH. [lepuoandeckas

1 CHUCTeMa XMMHYECKHUX 3eMeHToB 1. 1. 1 0 0
Meneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB

2 XHUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 0 0
MIEPHOIOB

3 Knaccudukamms n HOMEHKIATypa 1 0 0
HEOPTaHWYECKUX BEIIECTB

4 Buabl XMMUYECKON CBSI3U U THUIIbI 1 0 0
KPUCTAUINYECKUX PEMIETOK
KontponbsHas padorta Nel o Teme

5 «IloBTOpeHwme u yriryOiaeHrne 3HaHUH 1 1 0
OCHOBHBIX pa3/iesIoB Kypca 8 Kiaccay

6 Knaccudukanus XUMUYECKUX peaKuii o 1 0 0
pa3NUYHBIM IPU3HAKAM
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuuu. [ToHSATHE O TOMOTCHHBIX U 1 0 0
TeTePOTreHHBIX PEAKITHSIX
[lonsiTHE 0O XMMHYECKOM PaBHOBECHH.

8 DaxTOpHI, BIHAAIONINE HA CKOPOCTh 1 0 0
XUMUYECKOM pPEeaKIVK U MTOJIOKEHUE
XHUMHYECKOT0 PaBHOBECHS

9 OKHUCITUTETHHO-BOCCTAHOBUTEIIHHEIC 1 0 0
peakiuu
Teopust 231EKTPOIUTUIECKON

10 muccormanu. CUIIbHBIE U Ci1a0ble 1 0 0
ANEKTPOIUTHI

11 HonHple ypaBHEHHUS peaKIuid 1 0 0
XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBAaHUI1 B CBETE MPEACTABICHHA 00 1 0 0
AIIEKTPOJIMTHYECKON TUCCOIHAIH
XUMHUYECKHE CBOWCTBA COJIEH B CBETE

13 MpeCcTaBIeHUI 00 AEKTPOTUTUIECKOM 1 0 0
JIUCCOITHAITIH

14 [oHsiTHE O THAPOIU3E COJIESH 1 0 0

15 O6001menne U cucTeMaTu3anus 3HaHU 1 0 0

16 [IpakTuueckas padora Ne 1. «Pemenue 1 0 1
9KCHEPUMEHTAITBHBIX 33121
Konrtponbnas padora Ne2 o teme

17 «INEKTPOTUTHICCKAS TUCCOITHAITHSI. 1 1 0
X¥UMHYECKUE PEaKIIUi B PACTBOPAX»

18 OO6mrast XapaKTepPUCTHKA TaJIOTCHOB. 1 0 0
XuMHYeCKHe CBOHCTBA HA IPUMEPE XJIopa
Xnoposogopoa. ConstHast KHCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOTYUYCHUE, 1 0 0
MIPUMEHEHHUE
[Ipaktuueckas padota Ne 2 o Teme

20 «Ilony4eHue COISTHON KUCIOTHI, H3yUCHHE 1 0 1
€€ CBOICTBY
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21

Brrurcnenust o ypaBHeHUSIM XUMAYECKUX
peakiui, eciv OJUH U3 PEarcHTOB JIaH B
n30BITKE

22

OO6mrast XapakTepUCTHKA 3JIEMEHTOB VIA-
TPYIIBI

23

AJIoTpoITHBIE MOTU(DUKAITIN CEPHI.
HaxoxneHue cepbl u €€ COeIMHEHUN B
npupojge. XMMUUECKUE CBOWCTBA CEPBI

24

CepoBoniopos, ctpoeHue, GU3nuecKue u
XMMHYECKHE CBOMCTBA

25

Oxkcunpl cepbl. CepHast KUCIIOTA,
(hm3uIecKue 1 XUMUIECKHE CBOMCTBRA,
TIpUMEHEHNE

26

XUMHUYECKHUE PEAKIIUH, JISHKAIHUE B OCHOBE
MIPOMBIIIIEHHOTO CIIOC00a MOTydeHUs
CEpPHOM KHCIIOThl. XUMHUYECKOE
3arpsI3HEHUE OKPYKAIOUIEN CPEAbI
COEJIMHEHUSIMHU CEPBI

27

Brruucnenne MacCoBOM JOIU BEIXOOA
MIPOJTYKTA PEAKITHH

28

OO0mas XxapakTepuCTHKA 3JIEMEHTOB V A-
Ipymnmsl. A30T, paclpoCcTpaHeHHE B
npupoze, Pu3nuecKrue 1 XUMHICCKHE
CBOICTBa

29

AMMHaK, ero GU3NIeCKHue U XUMUUECKUE
CBOMCTBA, OTYYCHHE U IPUMEHEHHE

30

[paktudeckas padota Ne 3 mo Teme
«[Tomyuenne ammuaka, U3y4eHHe ero
CBOMCTB»

31

A3oTHast KHcIoTa, e€ hu3nIecKue u
XHUMHUYECKHUE CBOMCTBA

32

Hcnonbs3oBaHuE HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAITBHBIX
ynoOpeHuii. XuMHU4ecKoe 3arps3HeHue
OKpY>KaroIIeH cpeibl COeIMHEHUSIMH a30Ta

33

Docdop. Oxcun pocdopa (V) u
tdbocdopnast kucnora, PuU3NIECKUE U
XMMHUYECKHE CBOMCTBA, MOTYyUCHHE

34

Hcnonb3oBanue GpochaToB B KauecTBe
MUHEPAJIBHBIX yI00peHuit. 3arps3HeHne
MIPUPOJTHOM cpefibl hocdaramu

35

VYriepon, pactpocTpaHeHHe B IPUPO/IE,
(bu3nUeCKre U XUMHUYECKHE CBONCTBA

36

Oxcupl yriepoja, ux GU3nIecKue u
XHMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE
MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (IV)

37

VYronpHasg KUCI0Ta U €€ COJIN

38

[Ipaktuueckas padora Ne 4 mo Teme
"[losrygenue yrieknuciaoro rasa.
KauecTBennas peakiusi Ha KapOoHaT-HOH"

39

[TepBoHavanbEHBIE TOHATHS 00
OPraHMYECKHX BELIECTBAX KaK O
COEOMHEHHUSX YIIIepoaa
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40 Kpemumuii u ero coeriHeHus 1 0 0
[Ipaktuueckas padota Ne 5. Pemenne

a1 AKCIIEPUMEHTATBHBIX 337124 110 TeMe 1 0 1
«BaxHelmue HeMeTauIbl U UX
COCTMHEHMSD)
KontponbsHas padbota Ne3 mmo Teme

42 «Baxueimue HeMeTaIbl U UX 1 1 0
COCITUHCHHMSD
OO01mmas XapakTepUCTHKA XUMHUUECKUX
3JICMEHTOB — METAJJIOB. MeTammdeckas

43 CBSI3b U METAJUTMYCCKAS KPUCTAIINIECKAs 1 0 0
peuérka. @u3nuecKkrue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOWCTBA METAJLIOB.

44 ONEeKTPOXUMUYECKUH sl HAaNPsKEHUI 1 0 0
METaJIJIOB
OO01mue crocoOb! MOMYUYCHHSI METAJLIIOB.

45 CmnaBbl. Beruncnenust no ypaBHEHUSIM 1 0 0
XUMHYCCKUX PEaKIUi, €CIIU OJIUH U3
pCareHTOB COJICPIKUT IPUMECH

46 [ToHsITHE 0 KOPPO3UHU METAIIIOB 1 0 0

47 Illeno4YHBIC METAILIBI 1 0 0

48 OKCHIBI M THAPOKCHIBI HATPHUS U Kaaus 1 0 0

49 IIemouHo3eMeIbHBIC METAIUIBI — KaJIbIIHI 1 0 0
U MarHui

50 Baxnelimme coeHeHNs KaJIbIHsI 1 0 0

51 000011IeHNE U CUCTEMATH3aIIUs 3HAHUM 1 0 0
JK€cTroCcTh BOMIBI M CLIOCOOKI €6

52 A 1 0 0
YCTpaHEHUs
[IpakTnueckas padora Ne 6 o reme

53 "YKEcTKOCTH BOIBI 1 METOIEI €6 1 0 1
ycTpaHeHus"

54 ATIOMUHHHA 1 0 0
AmdoTepHble CBONCTBA OKCHA U

55 Gorep 1 0 0
THUIPOKCHIA

56 Keneso 1 0 0
Oxcuasl, THAPOKCUIBI U coiu xkene3a (1)

57 1 0 0
u xenesa (I11)

58 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 1 0 0
[Ipaxtrueckas pa6ora Ne 7. Pererne

59 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TEME 1 0 1
«BaxxHelmme MeTaJUIBl M MX COSAMHEHUS
Brrurcnenust o ypaBHeHUSIM XUMAYECKUX
peakuui, eciu OIVH U3 PEarcHTOB JIaH B

60 M30BITKE HITH COJCPIKHUT TIPHMECH. 1 0 0
Brruncnenvst MaccoBO# JI0JIM BBIXOJ1a
MPOJYKTA PEAKIINH

61 O00011IeHNE U CHCTEMATH3aLM 3HAHUI 1 0 0

62 KontponbsHas pabota Ne4 o Teme 1 1 0
«BaxxHelmme MeTaJUIBl M MX COSAMHEHUS

63 BemecTBa 1 MaTepualbl B MOBCETHEBHOM 1 0 0
JKU3HU YeJI0BEKa

64 XHUMHYECKOE 3arpsA3HEHHE OKpYKaoLe 1 0 0
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cpeabl
65 Pousb xuiMuM B pemIeHHH SKOTOTUIECKIX 1 0 0
npobiem
KonTposbHas pabora Ne5S KoHTponbHas
66 paboTta B paMKax MPOMEXYTOUHOU 1 1 0
aTTeCTallnu.
67 PesepBHsrii ypok. O0o0meHne u 1 0 0
CUCTEMaTHU3alXs 3HAHUI
68 PesepBHsrii ypok. O0o0mmenne u 1 0 0
CUCTEMaTHU3alys 3HAHUI
OBLIEE KOJIMYECTBO YACOB 11O 68 5 7
ITPOI'PAMME

OcHoBHbIE BU/bI A1€ATEJILHOCTH Ha Ypokax XuMHuHu

B xauecTBe MeXaHM3MOB OpraHM3alUU HA YPOKE M BHEYPOUHOW NEATEITLHOCTH OCHOBHBIX BUAOB JESTEIHHOCTH
00yYaIOIIUXCsl BBICTYIAKOT:

- THUIIOBBIE 33/1a4 MPUMEHEHHUS YHUBEPCAIBHBIX YUEOHBIX ACHCTBHI: oOecriedeHHue YMEHHUsS O0YyYaroIIuXcs
YUUTBCA, NalbHElIee pa3BUTUE CIOCOOHOCTH K CaMOCOBEPILICHCTBOBAHUIO M CAMOPA3BUTHIO, a TAKXKE pealn3alis
CHCTEMHO-JESITEIBbHOCTHOTO TO/AX0Aa, IMOJIOXKEHHOro B ocHoBY CraHmapra, M pa3BHBAaIOLIETO IMOTEHIMAaia OOIIEro
CpeIHero oopa3oBaHMUsL.

- OopraHm3anusi y4eOHO-HCCIIe0BATeILCKOW M MPOEKTHOM NesSTeIbHOCTH O0YYAIOUIMXCS B paMKax YPOUHOH U
BHEYPOUHOM AEATEIILHOCTH MPEAIOJIAraeT BhIMOJIHEHHE 00Yy4aIOIIMMUCS YyUEeOHBIX HCCIIEN0BATENbCKUX 3aau C 3apaHee
HCEHU3BCCTHBIM PCHICHUEM, HAIIPABJICHHBIX Ha CO3OaHUC HpCHCTaBHCHHﬁ 06 O6’I)CKT€ WJIK SBJICHHUU OKPYXAOLICro Mupa,
MOJT PyKOBOJICTBOM CIIEIIHATHCTAa — PYKOBOJUTEINS UCCIIEIOBATEIBCKOW PabOTHI.

- opraHmu3anuy y4eOHOW mesTenbHOCTH 1Mo (hopmupoBanuio u paszButuio MKT-kommereHmuil: mpenmonaraer
(dopMupoBaHHE W PAa3BUTHE KOMIIETEHTHOCTH OOyYarOIIUXCcsi B 00JacTH WCMONB30BaHUS HWH(POPMAIIMOHHO-
KOMMYHUKAIIUOHHBIX TeXHOJ’IOFHﬁ, IMOATOTOBKM HMHAUBUAYAJIIBHOI'O IIPOCKTA, BBIIIOJIHACMOTO B IIPOLICCCE OGy‘ICHI/IH B
paMKax OZHOrO MPeAMETa WM Ha MEXIIPEIMETHONH OCHOBE.

- B3aMMOJEHCTBUS C y4eOHBIMHM, HAYYHBIMH U COLHUAIbHBIMH OPraHU3ALMSIMHU, NPUBJICYEHUE KOHCYJIHTAHTOB,
JKCIIEPTOB U HAYYHBIX PYKOBOAUTEIIEH.

- KOMIUICKC HCIOJIB3YEMBIX IEAArOrm4cCKux TEXHOJOTHH B OOCTHMKCHUHN JIMYHOCTHBIX MW METAIIPEAMCTHBIX
pe3yabTaTOB pOJb 00Pa30BaTENIbHBIX TEXHOJOTMH JESTEIbHOCTHOIO THIA, K KOTOPBIM OTHOCSTCS IPOOJIEeMHO-
AUAJIOTUYECKasA, TEXHOJIOTUA MMPOAYKTHUBHOI'O UTCHUA, IIPOCKTHO-UCCIICA0BATCIIbCKAasAd, OrPOMHA,

- KyJIbTypa B3aMMOJICHCTBUSI y4YHTENs C OOYdYaIONIMMHUCS B XOJI€ HW3y4YCHHs IpeaMeTa, Mpearoararomee
KOMMYHHMKAaTUBHBIN MOJIX0/ K OCBOGHHIO MHPOPMALIMOHHO-00pa30BaTeIbHOIO MPOCTPAHCTBA, CIIOCOOHO B TOJIHOW Mepe
o0ecreynTs MOHUMAaHHE 000MMH YYaCTHUKAMH €0 LETOCTHOCTH.

Tunel pacuyeTHbIX 32124 B Kypce xumuu 8-9 kiacc:

1. Brrurncnenre MaccoBo# 10T XUMHUYIECKOTO dIIEMEHTA 10 (popMyIie COeTUHEeHHS.

2. YcraHnoBnenue npocTeiiield GopMyIibl BEHIECTBA [0 MACCOBBIM JIONISIM XMMHUYECKUX DJIEMEHTOB.

3. BbruucneHust 1o XUMUYECKUM YPaBHEHHUSAM KOJMUYECTBA, 00hEMa, MACChl BEILECTBA MO KOJUYECTBY, 00bEMY,
Macce peareHTOB WK MPOAYKTOB PEAKIUU.

4, PacueT maccoBoii 10J11 paCTBOPEHHOIO BENIECTBA B PACTBOPE.

Ilepedyens TeM nMpakTHYecKUX padoT Mo Kypcy xumus B 8-9 kiacce.

1. JlaGopaTopHoe oOOpymoBaHME M NpHeMBbl oOpamieHuss ¢ HUM. lIpaBuna Ge3omacHoil pabOTBl B XMMHUYECKOH
J1abopaTOpHH.
OuncTKa 3arps3HEHHON OBAPEHHOM COIH.
[Ipr3Haky NpoTeKaHUs XUMHUYECKUX PEAKLIUH.
ITonydenue KkuciIOpoia U U3y4EHUE ETO CBOMCTB.
ITonydenue BoJopoa U U3yYEHUE €TO CBOMCTB.
[IpuroroBieHne pacTBOPOB € ONPEACIEHHON MacCOBOM JJOJIEN pacCTBOPEHHOTO BELLIECTBA.
Pemenne sxcneprMeHTaNBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPIrAaHUYECKUX COSTUHEHUI».
Peakiun nornnoro oomena. CBOWCTBA KUCIIOT, OCHOBAHUHN M COJIEH KakK dJIEKTPOIUTOB.
KauecTBenHble peakiiuu Ha HOHBI B pacTBope. [lomyueHne conssHOM KUCIOThI U U3yYEHHE €€ CBONCTB.
0. [Tomyuenne aMMuaka u U3y4eHHE €ro CBONUCTB.

RO NOr~WN
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11. [TomydyeHue yriIeKucioro ra3a u U3y9eHHue ero CBOUCTB.
12. Pemenune sxcnepuMeHTanbHbIX 3aaa4 1o Teme «Hemeramnsl [V — VII rpynn u ux coeAMHEHUI».
13. Pemenue sxcriepuMeHTaNbHBIX 33424 10 TeMe «MeTallbl ¥ UX COCTUHECHUS.

Tak ’xe, KpoMe pPEKOMEHAYyEeMbIX IPaKTHUYECKUX paboT B Kypce 9 Kkiacca, BKIIOYEHA JONOJIHUTEIbHAS
npakTudeckas pabora B Teme «Knaccupukanusa XxumMudecKux peakuuii»: «l/3ydeHue BIMAHUS yCIOBUI IPOBEICHUS
XHUMHYECKOH peakuuu Ha ee cKopocTh.» JlaHHas paboTa OoueHb MOKa3aTenbHa B IJIaHE AEMOHCTPALMH Ba)KHOTO
MIPEJICTABICHUSI O XUMH3ME W KHHETHKE IIPOIECCOB W obecredeHa HEoOXOIWMBIM HabopoMm 000pymoBaHUS W
peaKTHBaMH.

JlaGopaTopHbIe ONBITHI, TOTIOTHATENBHO PACKPBIBAIOT CYTh M CMBICTT XUMUYECKHX TIPOIIECCOB:
8 kiace
3HaKOMCTBO ¢ 00pa3amMu MPOCTHIX U CIOXKHBIX BellecTB. Paznenenne cMeceii.
XuMHYeCKHe SIBICHHS (TPOKATMBAHUE MEIHOM IPOBOJIOKH; B3aHMOJICHCTBHE MeJa ¢ KHCIIOTON). B3anmopeiicTBre okcuaa
Mar"usi ¢ KUCJIOTaMH.
B3anMopeiicTBUE YIIIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOAOK.
[Tomyuenue ocagkoB HEPACTBOPUMBIX THAPOKCHAOB U H3yUCHHE UX CBOMCTB.
9 kaace
Peaknn oOMeHa MeX Iy pacTBOpaMH 3JIEKTPOIIUTOB.
3HaKOMCTBO ¢ 00pa3liaMH METaJJIOB U CIUTaBOB (paboTa ¢ KoJuleKIusiMK). PacTBOpeHue Kene3a v [IUHKA B COJSTHOM
KHCIIOTE.
BriTecHeHne ofHOrO MeTallia JpyTUuM U3 pacTBOpa COJIH.
3HaKOMCTBO ¢ 00pa3liaMy IPUPOIHBIX COCTUHEHUH HEMETAIJIOB (XJIOpUIaMH, CybduaaMu, cyabparaMu, HUITpaTaMH,
KapOOHATaMH, CUIINKATAMH).
3HaKOMCTBO ¢ 00pa3amMu METAIJIOB, PYAaMH JKeJie3a, COeTMHEHUSIMH aTFOMUHHUSL.
Pacnio3naBanue xJopui-, Cyibdar-, KapOOHAT-aHHOHOB U KATUOHOB aMMOHWUSI, HATPHS, KaJIvsl, KaJabIus, Oapusl.

Yu4eGHO-MeTOANYEeCKOE H MATEPHAJIBHO - TEXHHYECKOe ofecleueHue
o0pa3oBaTejIbHOIO IpoLecca

Hns oOydeHuss yueOHOMY mpenaMeTy «XWMHsD Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS B COOTBETCTBHH C
TpeboBanusiMu  DenepaabHOr0  rOCYAapCTBEHHOTO — 00pa3oBaTeNFHOrO  CTAaHIApTa  HEOOXOoJMMa  peanu3anus
JeSITEIBHOCTHOTO  10J1X0/1a. J{esTeNbHOCTHBIM TOAX0J] TpeOyeT MOCTOSHHOW OHophl Mpolecca OOy4YeHUS XMMHHU Ha
JEMOHCTPALMOHHBIA SKCIIEPUMEHT, TPAKTUYECKHE 3aHATUS U J1a0OpaTOpPHBIC OMBITHI, BBHIIOIHIEMBIE O0YYAIOIIUMHUCS.
KaOuHer XMMuM OCHAIIEH KOMIUIEKTOM JEMOHCTPAIMOHHOTO ¥ J1aOOpaTOpHOTr0 000PYIOBAaHMS 110 XMMHH JJIsi OCHOBHOM
MKOJBl. B KaOWHeTe XWMHM OCYUIECTBIISIIOTCS KaK ypouyHas, TaKk U BHEypo4Has (OpMbl y4eOHO- BOCHHUTATEIHLHON
JesITeNBHOCTH ¢ oOyuatommmucsa. OcHallleHHe MOJHOCTHIO COOTBETCTBYET MEpEeUHI0 000pyI0BaHUS KaOMHETa XUMHUH H
BKJIFOYAET Pa3IMYHbIC THITBI CPEJCTB O0YUSHUS U HA0OPY XUMHUYECKUX PEAKTUBOB M MOCY/IBI.

Y4eOHO-MeTOAUUYECKHH KOMILJIEKT

[Ipu cocraBnennu pabodeii MporpaMMbl HCIIONB30BAJIC YI€OHO-METOIUIESCKHIA KOMILIEKT

AJIS yIUTeJIs:

- CraHaapT OCHOBHOTO 00IIIero 00pa3oBaHus 10 XUMHHU.

— I'. E. Pym3utuca, ®@. I'. ®enpamana. 8 — 9 xiraccel: mocobue s yauTeneit o0meo0pa3oBar. opraHu3amuii /
H.H. l'apa. — 2-¢ u3xa., non. — M. : [Ipoceemenue, 2013.

— Panenxuit A.M. Xumus. Jugaktuaeckuii marepuai: 8 — 9 kinaccer: [locodue s yuuteneit
o011e00pa3zoBaTeNbHbIX yupexaeHuit / A.M. Pagenxkuii. — 3-e usa. - M.: I[Ipocsenienne, 2011.

IS y4aIuXCs:

— Pymsuruc I'. E., ®enpaman ©. I'. Xumus. 8 xinace. ®I'OC.: yueOHUK a5t 00111€00pa30oBaTeIbHBIX YIPEIKICHHH
/ Pymsutuc I'. E. - M.: [Ipoceerienue, 2021.

Kabuner ocHalieH 3kpaHOM, IPOEKTOPOM, JOKYMEHT-KaMepOoil, KOJOCKOIaMH, THa(UIbMO- U CIali0IPOEKTOPOM.

Bonburyio yacts 000py10BaHUS COCTABISIIOT yU4eOHO-IPAKTUUYECKOE U ydeOHO-1abopaTopHOe 000pyI0BaHUE, B TOM
9Hciie KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJENH, NMPHUOOPHI W WHCTPYMEHTHI ISl TPOBEIEHHUS AEMOHCTpalyid
MPaKTUYECKUX 3aHATHH, IEMOHCTPALIMOHHBIE TaOJIUIIBI, BUAEO, MEINa OCHAIIICHHUE.

B KOMIUIEKT TEXHMUYECKMX M HH()OPMAIMOHHO-KOMMYHHKATUBHBIX CPEICTB OOYYEHHs] BXOIST: KOMIIBIOTED,
MYJIbTHMEINA MPOEKTOP, Bbix01 B IHTepHeT (cTaimoHapHbiii 1 Wi-Fi).

HNudopmanmonno-oOpa3oBarenpHas cpeja TUMHAa3HM HCKYyCCTB OOECHeunBaeT HEOOXOAUMBIE YCIOBUS IS
OCYIIECTBIICHUS 00pa30BaTENFHOIO MpoLecca M0 YIeOHOMY IpeaMeTy «XHUMUSD).

Kpome Toro, yumrens B3aMMOJCHCTBYET IMCTAHIMOHHO (mocpeacTBoM cetu MHTepHET) ¢ 0Opa3oBaTelbHBIMH
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opranmzanusaMu U yupexaeausmu (I'OY 1O/ «Komu PecryOnukaHCKUi 9KOI0T0-OMOJIOTHYSCKUI LIEHTPY).
WHTEpaKkTUBHBIN 3JCKTPOHHBI KOHTEHT YYWTENS BKIIOUAET COJACPKaHUE NPEAMETHON o0nmacth «XHUMHUD»,
MPEICTAaBICHHOE TEKCTOBBIMU, ayIn0-U Bucodarinamu, rpadukoit (kapTuHKH, (OTO, TUATPAMMBI).
Hcnonp3oBaHue 3IIEKTPOHHBIX CPEJCTB 00yUCHHS TIO3BOJISET:

o AKTHUBH3UPOBATH JICSATEIBHOCTh O0YYaIOLINXCsI, OIy4aTh 00Jiee BHICOKHE KaYeCTBECHHBIC PE3YIbTaThI
oOy4eHus;

o obecneynBaTh CaMOCTOSATEIBHOCTD B OBJIQJICHUH CO/IEpKaHHEM yIeOHOro mpeaMera.

o tdhopmuposate UKT - KOMIIETEHTHOCTD, CIOCOOCTBYIOIIYIO YCIIEIITHOCTH B y4eOHOI NesITeNbHOCTH;

. dhopmuposats YVY/I.

HartypanbHble 00beKTHI

HatypanbHble 00beKThI, HCIIOTb3yeMble B O0YYCHUH XMMUH, BKIIOYAIOT B ce0sl KOJUIEKIMH MHUHEPAJIOB M TOPHBIX
MOPOJ, METAJJIOB U CIIJIABOB, MUHEPAIIbHBIX YOOpEHHH, IacTMace, KayayKoB, BOJIOKOH U T. JI.

O3HakoMJIeHHE 00YYaroIMXcs ¢ 00pa3aMi UCXOIHBIX BEUIECTB, MOIYIPOIYKTOB M TOTOBBIX M3/IEIHI MO3BOJISET
MOJYYUTh HArJSITHOE MPEACTAaBIEHHE 00 ATUX MaTepHanax, UX BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (DU3MUECKHX
cBOlicTBaXx.

XuMHYECKHe PeaKTHBbI H MATePHAIBI
OOpariieHre CO MHOTMMHU BEUIECTBAMH TPEOYET CTPOroro COOJIOJCHUSI MPaBUJI TEXHUKH 0E30MaCHOCTH, OCOOCHHO MPH
BBITIOJTHEHHUH OIBITOB CAMHMH 00y4JaromumMucs. Bece He0OX0IiUMbIe MEpPhI TIPEIOCTOPOKHOCTH YKA3aHbI B COOTBETCTBYIOIINX
JOKYMEHTaX ¥ HHCTPYKITHSIX.

Xumuueckas J1adopaTtopHas ocyaa, anmnaparsl ¥ IpHOOps!, 15 KOMIIJIEKTOB HAOOPOB LIS yJaluXcs;

Xumuueckas TMocyla TMOoIpa3liesisieTcss Ha JBE TPYNNbl: S BBIIOJHEHHS OIBITOB OOyYaromuMHCS |
J€MOHCTPALIMOHHBIX OIIBITOB.

ITpubGopsl, anmapaTsl 1 YCTAHOBKH, UCIIOIb3yEeMbIe HA YPOKaX XUMHH, ITOAPA3ACIAIOT HA OCHOBE IIPOTEKAIOLINX B
HUX (U3NYECKUX U XUMUYCCKHUX.

Mopeau

O0beKTaMd MOZETUPOBAHMS B XUMHH SBJISTFOTCSI aTOMBI, MOJIEKYJIBI, KPHUCTAJUIBI, 3aBOJICKHE aIlllapaThl, a TaKXKe
MTPOUCXOISIINE TTPOIIECCHI.

B npenonaBaHiy XMMHU UCTIONB3YIOTCS MOJEIH KPUCTANTHYECKUX PEMIETOK TpaduTa, MOBapeHHOH COJH, HAOOPHI
MOJIEJIel aTOMOB JIJISl COCTABIICHUS IIIAPOCTEPIKHEBBIX MOJIEIICH MOJICKYII.

Y4eOHble moCOOUsI HA MEYATHOH OCHOBE

B mporecce Oo0ydYeHHUs] XHUMHH MCIIOJIB3YIOTCS CIICAYIONIUE TaOJIUIIbI MMOCTOSTHHOT'O DKCTIOHUPOBAHMS:

«ITepunomuyeckas cuctema xummudeckux anementoB .M. MenneneeBay», «Tabnuia pacTBOpUMOCTH KUCIIOT,
OCHOBAaHHM U COJICH», «DIESKTPOXUMHYUECKUN s HAIPSDKEHUNA METaIOBY», « KpyroBOpoT BEIIECTB B IPUPOIC» U JIp.

Jlns  opraHM3alMM  CaMOCTOSTEIbHOM paboThl OO0YdYAIONIMXCS HA YPOKaxX HMCIOJB3YIOT pPa3HOOOpa3HbIe
TUIaKTHYECKUEe MaTepHaIbl: OTIENIbHbIE pa0dodre JIMCThl — HWHCTPYKIMW, KAPTOUYKU C 33IaHUsIMHU Pa3HOW CTENeHH
TPYJIHOCTH JIJIS M3YyYCHHS HOBOI'O MaTeprala, CaMOIIPOBEPKHU M KOHTPOJIS 3HAHUHN U YMEHUH 00y4aroIuxcsl.

151 obecnieyenusi 6e30MaCHOT0 TPyAa KadMHeTe XUMHMHU UMeeTCH:

o MIPOTUBOIIOKAPHBI UHBEHTAPH;

mKadbl- ceidbl U1 XpaHeHus peakTuBoB B T.4. JIBXK.

anTedka ¢ HabOpOM MEIMKAMEHTOB U MEPEBI30UYHBIX CPECTB;
WHCTPYKIUS 110 TIpaBriIaM 0€301MacHOCTH Tpya AJIsl O0YHaroIInXCsl;
YKypHAaJI PETUCTPAIH HHCTPYKTaXKa Mo MpaBuiiaM 0e301MacHOCTH TPpyAa.

HHTepHeT - pecypcesbl

° http://lib.inorg.chem.msu.ru — Matepuais! 1o 00MIEH XUMUH [T 00YIAIONIHXCS XMMHUKO-OMOIOTHYESCKUX
KJIACCOB: OCHOBHBIE ITOHATHS XMMHH, CTPOEHHE aTOMa, XMMHUYECKas CBS3b.

o http://www.hemi.nsu.ru — OCHOBBI XUMHH. DIEKTPOHHBIN y4EOHHK.

o http://www.chem.km.ru — Mup xumun. (OOpa3oBaTenbHbIi CaiT, COAEPKAIIIA TEOPETUUECKHUE CBEICHHS
0 Pa3IUYHBIM pasziesiaM XHMHUH, MaTepHajIbl OJIMMITHA, CIIPAaBOYHBIE TaOIHIIBI).

. http://cnit.ssau.ru  — Opraanyeckas XUMUs. DJIEKTPOHHBIN YU€OHUK IS CpeaHe mKombl. — ITox
penakmueii [.U. Jlepsiounoii, A.B. ConoBoga.

o http://chemistry.ru — OmopHbIe KOHCIIEKTHI IT0 XUMUH [T 0OyJarormxcs 8-11 kimaccos.
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http://lib.inorg.chem.msu.ru/
http://www.hemi.nsu.ru/
http://www.chem.km.ru/
http://cnit.ssau.ru/
http://chemistry.ru/

o http://ege.edu.ru — IMopran EI'D.
] www.fipi.ru — denepanbHbIii HHCTUTYT NEJarorH4ecKuX U3MEPeHUI.

CaiiTbl, MaTepHaIbl KOTOPBIX MOKHO HCI0JIB30BATH JIs1 pa00ThI C 01apeHHBIMH 1eThMHU

http://metodist.Ibz.ru— caiir metoaudeckoii ciayx0b1 n3aarenbcrBa BUHOM (y4eOHO-MEeTOIHYECKUN KOMITIEKC

«Xumus» s 8-9 kmaccoB, Buzcosanucu dekiuii Epémuna B.B., mpodeccopa xummueckoro ¢akyibTeTa UM.
M.B.JIomonocoBa «OCHOBHBIE IPUEMBI PEITICHHUS 3a/1a4 MTKOIHHOTO M TOPOJICKOTO 3TAoB BecepoccHiickoi OTMMITHATBI
o0ydJaromuxcsi 1o XuMun», «[IpHHIUNBI TOATOTOBKM OJMMMIHNATHUKOB K 3aKIIOYUTENBHOMY 3Tamy Bcepoccuiickoii
OJIMMITHA/IBI TTO XMUMHUH U K Y4aCTHIO B MEKAyHApOIHON OMTUMIINAAE TI0 XUMHH»)

http://www.chem.msu.su/rus/olimp — 3amadyd  XUMHYECKHX ONAMMHAA. MEXIyHApOJIHbIE  OJUMITHAIH,
MenzeneeBckasi OJMMITHAAa, XUMHUKO-MaTeMaTHIecKue OJMMIHAbI, Bcepoccuiickne omuMmuansl 00ydaromumxces 1o
xumuu. Marepuansl 1997 — 2004r.

http://olimp.distant.ru/ — Poccuiickas fuCTaHIMOHHAS OJIMMITHAIA O0YJAOIINXCS 10 XUMHUK ¥ MeXTyHapoaHas
JUCTAaHIIMOHHAS OTMMITHA/A o0ydarommxcs mo xumuu «arep-Xumuk-tOaIOPY.

http://www.eidos.ru/olymp/chemistry/ — Beepoccuiickue quCTaHIIMOHHBIC SBPUCTHYSCKHE OJUMITHAIBI 10 XUMHUH
(TIonmo’keHre, PeKOMEHTAIMH, METOTMIECKIE MaTePHUAITHI ).

http://olympiads.mccme.ru/turlom/ — Exerommsiii Typuup wumenu JlomoHOCOBa (TBOpUecKas OJMMIHAga st
00y4aroIuXcsi, KOHKYPChI, CEMHUHAPBI).

http://www.step-into-the-future.ru/ — mporpamma «Illar B Oyayiee (BbICTaBKH, ceMUHAPbI, KOH(EpeHINH, HOPYyMBI
17151 OOYYAOLINXCSI U yYUTENICH 10 BOIPOCaM OPraHU3alii HCCIEI0BATENbCKON eI TEIbHOCTH, TIOTOTOBKU MPOSKTHBIX
pabor);

http://www.iteach.ru — mporpamma Intel — «OOyuyenue mis Oyaymiero» (TEXHOJOTHS MPOSKTHOTO OOYYCHHS,
CO3ZIaHUE MIKOJIBHBIX YYEOHBIX IMPOCKTOB, METOJMYECKHE OCOOCHHOCTH OpraHM3allMd MPOCKTHOHN esTebHOCTH,
KOHKYPCHI I TPEHUHTH).

http://wWww.it-n.ru/ — cereBoe COOOIIECTBO YUUTEICH XUMHH «XUMO3a» M COOOIIECTBO YUUTENIEH- HCCIICI0BATEICH
«HOY-XAY» (uHTepecHble MaTepualibl, KOHKYPCHI, (POpYMBI, METOJMUYECKHE PEKOMEHIAIMH I10 OpraHu3aluH
HCCIIE/IOBATEIILCKOM JIESITEIBHOCTH).

http://www.alhimik.ru — mosne3nsie coBeTbl, 3Q(GEKTHBIC ONBITHI, XKMUYECKHUE HOBOCTH, BUPTYaJbHBIA PEIIETHTOP
(caiiT OyzeT moJe3eH Kak ISl YYeHHKOB, TaK M [T YAUTeNel).

http://dnttm.ru/ — Jlom Hay4HO-TEXHHUYECKOTO TBOpUYECTBA MOJI0O/IekH I. MockBa (on-line-koHdepeniyu, TpeHHHTH,
o0y4deHUs IS TBOPUECKUX PEOST 1o (PHU3HUKe U XMUMHH).

http://www.redu.ru/ — TleHTp pa3BUTHS HCCIICIOBATEIbCKOM JESITENLHOCTH OOydYaromuxcst (MOArOTOBKA
MCCJICJIOBATEILCKMX TPOSKTOB, METOAMYECKHE PEKOMEHIAIMU JUIS Y4YHUTeNs, KOHKYPCHI, MEpOIPHUSITUS IS
oOyuaroruxcst on-line).

http://chemistry-chemists.com/ — «Xumus u Xumuku» — GOpyM >KypHaTa (IKCHEPUMEHTHI 1O XUMUH,
HpaKTHYEeCKask XMMUsI, TIPOOJIeMbl HAyKH U 00pa30BaHus, COOPHUKH 3a/1a4 JIJIsl IOATOTOBKHU K OJMMITHAIaM 110 XUMHH ).

DJIeKTPOHHBIE 00pa3oBaTeIbHbIC PeCyPChI

1. Bupryanpnas nikona Kupumra u Medoamst. Xumust.
2. Xumust 8-9 kiace. [Iporpamma 1C.
3. COOpHUK DIIEKTPOHHBIX ayJTUO YPOKOB 10 XMMHUM H311aTenbcTBa «MHPOYpoK.»

KpnTeplm OLCHUBAHUA JOCTUKCHUSA NJIAHUPYEMBIX PE3yJIbTaTOB

B cootBercTBHM ¢ TpeOOBaHUSIMH CHCTEMBI OILIEHKH JOCTHXKCHHUS IUTAHUPYEMBIX PE3YJIbTaTOB OCHOBHOMN
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 0o0miero oopasoBanus ['umuazuu u «llojgoxenus o popmax, NepuoJUIHOCTH
W TOpSOKE TEKYIIEro KOHTPOJIS YCHEeBAEMOCTH M IPOMEXKYTOYHOH arTecTalud OOyYaroIUXCs» HepUOJUYHOCTD
KOHTPOJISI JIOJDKHA OOEecreuyrBaTh Y4YUTENs, OOYYaIONMMXCS W POJUTE]el IONHOTOW WHQOpMAuu 00 YpOBHE
JOCTH)KEHHS TIPEAMETHBIX W METallpeIMETHBIX Pe3yIbTaToOB, 00eCIeurnBaTh CBOEBPEMEHHOCTH (TP HEOOXOIMMOCTH)
KOPPEKLIMHU ¥ TIOMOIIY BOCIIMTAHHUKY B OCBOCHUHU IIPEMETA.

C yuéroM YPOBHEBOTO IMOJXO/JA OLECHKA MPEIMETHBIX W METAaNpEeIMETHBIX PE3YJIbTaTOB OOydaromuXxcs IpH
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M TPOMEXKYTOUHON aTTECTALlUK MPOU3BOJUTCS O CIENYIOIIEH OLIEHOYHOM HIKae:

— Dba3oBblii ypoBeHb — YpOBEHb, KOTOPBIH JEMOHCTPHUPYET OCBOCHHE Yy4YeOHBIX ACHCTBHH C 0a30Boi
cUCTeMOH 3HaHUH B paMKax JUana3oHa BbIIEJICHHBIX 3a1a4. JlocTikeHHI0 6a30BOr0 ypOBHS COOTBETCTBYET OTMETKA

«YIOBIIETBOPUTEIILHO» U «XOPOIIO» (OTMETKA «3» U «4»). OTMeTKa «3» CTAaBUTCS MPH BHIMOJIHEHUN PabOTHI €
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HeZ0YeTaMy WX TIPY yCIOBHH BHITTOTHEHUS He MeHee 50% paboThl.

—  TloBblmeHHBII YPOBEHb CBUACTECILCTBYET 00 YCBOCHHMH 0a30BOM CHCTEMBI 3HAHUH Ha YPOBHE OCO3HAHHOTO
MTPOU3BOJIBHOTO OBJIAJCHUS U TPEIIoaracT yMeHIE MPUMEHSTh 3HaHUS B HE3HAKOMOW cuTyanuu. OIeHKa TOCTHKCHHS
ATOTO YPOBHS OCYIIECTBIISACTCS C IMOMOIIBIO 3a/1a4 (331aHUi MOBBINICHHOTO YPOBHS), B KOTOPBIX HET SIBHOTO YKa3aHUS
Ha CIOCO0 BBIMTONHEHUS; BOCIIUTAHHUKY MPUXOIUTCS CAMOCTOSITENIFHO BBIOMPATh OJWH W3 M3YyYEHHBIX CIIOCOOOB WIIH
CO3/1aBaTh HOBBIN CITOCO0, OOBEAMHS H3yUCHHBIE paHee WK TpaHCHOPMUPYS UX. JJOCTHKEHHIO TIOBBIIIEHHOTO YPOBHS
COOTBETCTBYET OTMETKA OTIHYHO» («5»).

—  IloHmnxeHHBIH YPOBEHb YCTaHABIUBACTCS NpH BhIMoMHeHHH MeHee 50% paboThl U PUKCUPYETCS OTMETKOM
«HEYIIOBJIETBOPUTEINBHOY («2»).

@DopMBI U IEPHOAUYHOCTD TEKYIIero KOHTPOJISI yCBOEHHUsI MPeAMeTHBIX YMeHHU

Dopmbl ITepuoanuHOCTD
CraproBasi nnarnoctuka: CraproBasi padora CeHTs10pb

Tekylee oeHHBaHHE:

Ynpaxnenus (YCTHbIE, TUCbMEHHBIE), HA YPOKaX OCBOCHHUSI Ha xax7j0M ypoke 1o Mepe He0OX0AUMOCTU
DBOTO 3HaHMS OTMETKAa BBICTABISIETCS C  COTJIACHS
00yJaromerocs.

CamocrosrenpHas pabota (KOHTPOJIb OCBOCHUS OTACNbHBIX | [IpoBOAMTCS 1O Mepe HEOOXOAMMOCTH  IpH
HEOHbIX YMEHHUiIl) HOCHT TPEHUPOBOYHBIM XapakTep, OTMETKAa BYUCHHH TEM pasJielia.
HICTABIIICTCS C COTIACHS 00yUJaAIOIIeTOCs.

[IpakTudeckas padora. Cornacao KTII

TemaTtnueckasi poBepovHas paboTa Mo uToraM BbINoNHeHMs | [IpoBoauTcs Mo UTOraM caMOCTOSITENbHBIX padoT.
AIMOCTOSATENIFHOH PabOTBl  (KOHTPOJbL OCBOCHHSI KOMILIEKCA
HeOHBIX YMEHHIA).

Kourponbhast pabora (KOHTpOJIb OCBOeHHMsI y4yeOHbIX | ITpoBOAMTCS MOCIIE 3aBEPIICHUS U3YUCHUS TEMBI,
CHCTBUH 110 TEME). aznena u coryiacHo KTII.

Pabota B paMkax IpOMEXyTOYHOH aTTeCTAIlNH. [o peleHuro negaroruueckoro COBETA.

Oyenke nooaedicum Kadxcooe omoenvHoe yueOHoe YMeHue, peuieHue 60Npocd O 8bICIMABIEHUU OMMEMKU peuaemcs
coemecmHo yuumenem u ooyuarowumucs. llpu ycmuvix omeemax ommemku HOHUNCEHHO20 YPOGHs He svicmasasomces. Tlpu
VCA08UU, YMO NPOBEPSEMC s HECKOIbKO YMeHUU, OMMemKU Mo2ym Oblmb 6bICMABNEeHbL 3a KANXCO0e YMeHUe Uil OmMemKa
8bI600UMCST KAK cpednee apugmemuueckoe. B obs3amenvHom nopsoxe 6bICMABGIAIOMC OMMEMKY 3d NPO8epoUHble U
KOHMPOJIbHbIE pAOOmbL.

Pe3ynbrarhl 0OyueHHUS OIICHHMBAIOTCA M0 MATHOAUIbHON cucteMe. [lpu OlleHKe YYHUTBHIBAIOTCS CIIEAYIONIUE
Ka4ueCTBEHHBIE TIOKA3aTEIN OTBETOB:

e 1yOuHa (COOTBETCTBHE W3YUYECHHBIM TEOPETHUECKUM O0OOIECHUSM);

® 0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B MPOrpaMME YMEHUSAM IPUMEHSTH MTOJIyYCHHYIO HH(POPMAIIHIO);

® [OJIHOTA (COOTBETCTBHE 00BbEMY IPOTPaMMbl 1 HHPOPMAIHH YIeOHHKA).

IIpu oreHKe YUYHUTHIBAIOTCS YHUCIIO M XapaKTep OMMOOK (CyIIeCTBEHHBIC WIM HECYIIECTBCHHBIE).

CyliecTBeHHbIE OMIMOKK CBA3aHBI C HEJAOCTATOYHON TIyOWHOW M OCO3HAaHHOCTBHIO OTBeTa (HAIpHUMeEp, YYEeHUK
HETIPaBWJIILHO YyKa3ajdl OCHOBHBIE TIPU3HAKH TIOHATHH, SIBIICHWM, XapaKTEPHBIC CBOWCTBAa BEIIECTB, HEMPABIILHO
chOopMyJIUPOBAIT 3aKOH, IPABUIIO U T.II. WM YYEHHUK HE CMOT IPUMEHUTh TEOPETUUECKHE 3HAHUS JIJIsl OOBSICHEHUS U

npescKa3aHus SIBICHUH, YCTAHOBICHHS IPUYNHHO-CIICICTBEHHBIX CBA3CH, CPABHEHHS U KJIACCU(DUKAIIUY SIBICHUN
U T. IL.).

HecymecTBeHHBIE OMMOKN OMPEACISIFOTCS HEMOJHOTOW OTBeTa (HampuMmep, YIyIIeHWe W3 BHIa KaKOTO-JTHO0O0
HEXapaKkTepHOro (hakTa MpU OMHCAHUM BEIIECTBa, mporecca). K HUM MOXKHO OTHECTH OTOBOPKH, OMUCKH, JTOMYIIEHHBIC MO
HEBHUMATEILHOCTH (HAMpHMEp, HA JBa U OoJiee YpaBHEHUS PEakivii B MOJHOM WOHHOM BHUJE JOMYyIIeHA OJHA OIMOKa B
0003HaYEHUH 3apsi/ia HOHA).

Pe3ysbTarhl 00y4eHUs IPOBEPSIFOTCS B MPOIIECCE YCTHBIX U IMMCbMEHHBIX OTBETOB 00YUaIOLIUXCs, a TAKIKE TPH
BBIMOJIHEHUN MU XUMHUYECKOTO SKCIIEPUMEHTA.

OuneHka TeopeTHYEeCKUX 3HAHUM

OtMmeTka «5»:

OTBET MOJIHBIM U MPaBUIBHBIM Ha OCHOBAHUM WM3YUYEHHBIX TEOPUN, MaTEpHal M3JIOKEH B ONPEAEICHHON JIOrMYeCKOM
MOCJIEI0BATEIBHOCTH, JIUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSITEIIbHBII.

25



OtMeTKa «4»:

OTBET IIOJIHBIA WM MPABWIBHBI Ha OCHOBAHHWW WM3YYCHHBIX TECOPH; MaTepHall U3J0KEH B OINPEACICHHOHN JIOTMYECKON
MOCIIEA0BATEIIEHOCTH, TIPY 3TOM JIOMYIICHKI JIBE-TPU HECYIIECTBEHHBIC OITMOKH, UCIIPABICHHEIC IO TPEOOBAHHUIO YUUTEIIS.

OTtMeTKa «3»: OTBET MOJIHBIH, HO MIPH ATOM JOMYIIEHA CYIECTBEHHAS OIIMOKA MIIK OTBET HETIOIHBIHN, HECBSA3HBIM.

OtMeTKa «2»: IPU OTBETE OOHAPYKEHO HEMOHUMAaHHUE YYaIMMCS OCHOBHOTO COJICP)KaHUs y4eOHOTO MaTepuaia wiu
JIOTMYIICHBI CYyNIECTBEHHBIC OMIMOKH, KOTOPBIE yUaIuics He MOKET UCTIPABUTh NIPU HABOJISIINX BOTIPOCAX YUUTEINS.

OneHka 3KcnepuMeHTAJIbHbIX YMEeHHUil

OreHKa CTaBUTCS HA OCHOBaHUU HAOJIIOJCHNS 32 00y4yaroIuMCs ¥ IMCbMEHHOI0 OT4eTa 3a paboTy.

OtmeTka «5»:

paboTa BBINIOJIHEHA MOJHOCTHIO U PABUIILHO, CleNIaHbl TPaBUJIbHbBIC HAOIIOIEHHS M BEIBOIBI;

9KCHEPUMEHT MPOBEAEH IO IJIaHy C YIETOM TEXHHKHM O€30IIaCHOCTH M IIPAaBUII PAOOTHI C BELIECTBAMU U
000pyIOBaHUEM;

NPOSIBIICHBI OPraHU3allUOHHO-TPYAOBBIE YMEHHS (TIOAEPKUBAIOTCS YHCTOTa pabouero MecTa U MopsI0K Ha CTOJIE,
9KOHOMHO HCIOJIb3YIOTCS PEaKTUBEI).

OtmeTka «4»:

paboTa BBINIOJIHEHA IPaBUIILHO, CAETaHbI IPAaBUIIbHBIC HAOIIOJCHUS 1 BEIBOABI, HO TIPY 3TOM 3KCIIEPUMEHT
MIPOBEZIEH HE TOJIHOCTHIO WM JOIMYIIEHBl HECYILIECTBEHHBIE OIIMOKH B Pad0Te ¢ BEIECTBAMU U 000PYIOBAHUEM.

OtMmetka «3»:

pa60Ta BBITIOJIHCHA IIPAaBWJIBHO HE MCEHEC UYCM HAIIOJIOBUHY WM JOMYyIICHA CYHICCTBECHHAA OHII/I6Ka B XoJ€
SKCHEpUMEHTa, B OOBsICHEHHH, B O(OpMIICHHMH paboTHI, B COONIOJICHAN TMpaBHJ TEXHHKH Oe30MacHOCTH Ipu paborte ¢
BEIIeCTBAaMU U 000pyJOBaHHEM, KOTOpAasi HCIPABIIAETCS O TPEOOBAHUIO YUUTEIIS.

OtMmeTka «2»:

JIOIyLICHBI IBe (M OoJiee) CyleCTBeHHbIE OIMOKN B XO/€ IKCIIEPUMEHTA, B OOBSICHEHUH, B 0(OpMIICHIH pabOTHL, B
COOJFOICHUH TIPaBWII TEXHUKH O€30IMaCHOCTH TpH paboTe ¢ BEIIeCTBAMH U 000PYAOBaHUEM, KOTOPBIE YYAIHICS HE MOXKET
HCTIPaBUTH AaXE MO TPEOOBAHUIO YUHUTEIIS.

OueHka yMeHHUIi pemiaTh YKCIIePUMEHTANBLHBIE 321a4H

OtMeTKa «5»:

TUTaH PEIIeHNs COCTABIIEH MPaBUIIBHO;

MPABIIIFHO OCYIIECTBIICH MTOI00P XUMUIECKUX PEAKTUBOB U
000pyIOBaHUS; TAaHO MOJTHOE OOBSICHEHUE U CJICJIaHbI BHIBOJIBI.

OtMmeTKa «4»:

TUTAH PEIIeHNs COCTABIIEH MPaBUIIBHO;

MPABIIILHO OCYIIECTBIICH MOM00P XMMHUYECKHUX PEaKTHBOB M OOOPYOBAHHS, MPH ITOM JIOMYIIEHO HE Oolee IABYX
HECYIIECTBEHHBIX OIIUOOK B 00BSICHEHUU U BBIBOJIAX.

OtMeTKa «3%:

TUTaH PEIICHUs COCTABJICH NMPABUIIBHO;

MPABIIILHO OCYIIECTBIICH ITOI00P XUMHUYECKHX PEAKTUBOB U 000PYIOBaHWsI, HO JOITyIIeHa CYIIeCTBEHHAs OIIMOKa B
0OBSCHEHNH U BBIBOJAX.

OTMeTKa «2»:

JIOTYIIIEeHBI J1Be (1 00Jiee) CYIIeCTBEHHBIC OMUOKH B IJIAHE PELICHHS, B [T0I00PE XUMHUCCKUX PEAKTUBOB U
o0opynoBaHusl, B 00BSICHEHUN U BHIBOJIAX.

OueHka yMeHUIi pemiaTh pacyeTHBIE 3224l

OTMeTKa «5»:

B JIOTHYECKOM PaCCYXKJICHUM U PEIICHUH HET OMIMOOK, 33a/1a4a pelieHa pariioHATbHBIM
CII0COOOM.

OtMeTKa «4»:

B JIOTHYECKOM PaCCYKJICHUH U PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3a/ia4ya pellieHa HepallioHAIbHBIM
CIoCcOOOM WITH JTOTYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.

OtMeTKa «3»:

B JIOTHYCCKOM paCCY)K)IeHI/II/I HECT CYIIICCTBCHHBIX OIHI/I6OK, HO ,ZIOHyH_[eHa CYH_IeCTBeHHaﬂ OI]_H/I6Ka B MAaTCMAaTUYCCKUX
pacderax.

OTMeTKa «2%:

UMEIOTCS CYIIECTBEHHBIC OITUOKH B IOTUYECKOM PACCYKICHUU U PEIICHUH.

OneHka NMMCbMEHHBIX KOHTPOJIBHBIX padoT
OtMeTKka «5»:
OTBET IOJIHBIN U IIPAaBUIIbHBIN, BO3MOKHA HECYILIECTBEHHAS
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omuoKa.

OtMmetka «4»:

OTBET HEMOJHBIN WK JIOMYIICHO He 0oJiee BYX HECYIIECTBEHHBIX
OIHUOOK.

Otmetka «3»:

paboTta BbIONHEHa HE MEHEEe YeM HAloJIOBHHY, MAOMNylIeHa OJHa CyLIeCTBEHHAs OLIMOKa

Y JIBE-TPH HECYIIIECTBEHHBIE.

OtMmeTKa «2»:

paboTa BBITIOJTHEHA MEHEe YeM HAITOJIOBUHY WIIA COJEPIKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.

IIpu olleHKe BBIMOTHEHHWS MHUCHMEHHONW KOHTPOIBHOW paboThl HEOOXOAMMO YYHTHIBATH TpPeOOBAHUSA EIUHOTO
oporpaduueckoro pexxuma.

OTMeTKa 32 HTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTUPYET MPEAIIECTBYIONINE OTMETKH 32 YETBEPTh, MOIYyTOANE, TOI.

OneHka TeCTOBBIX padoT

Otmetka «5»: padora cogepxut 100 -90 % npaBUILHBIX OTBETOB;

OtmeTka «4»: padota comepxut 89- 75 % NpaBUIILHBIX OTBETOB;

Otmetka «3»: padora comepxut 74-50 % mMpaBUIBHBIX OTBETOB;

OtMmeTka «2»: pabota compepkuT MeHee 50 % MpaBUIBHBIX OTBETOB.

KOHTpOJIBHO-I/ISMepI/ITe.HbHLIe mMarTepuajibl 10 XUMHUMU.

KOHTpOHI)HO-I/IE}MepI/ITGJII)HI)IC Marcpualibl 110 XMMUH COCTABJICHBI B (bOpMaTC, HauoOoee HpI/I6J'II/I)KeHHOM K 3aJaHUAM
BIIP u OI'D. CrpykTypHO B TpearaeMblX KOHTPOJBHBIX paboTax MNpHUCYTCTByeT HeOosbmion Omok —(otr 6 mo 10)
PEIPOAYKTUBHBIX TECTOBBIX 3aJlaHWiA, KOTOpblE Tak ke uMerTcs B deaepanpabix KHMMax, B KauecTBe pa3BUTHS
METaNpeaIMETHBIX YMEHUH W 3HAHWH TNpeIaraloTcs B pas3iMYHbIX paboTax H300pakeHHs, TpaduKd, TUarpaMMbl, CXEMBI
OTIBITOB.

Kpome Toro, B cTpykType paboT MpOCIIEeKMBACTCSl CUCTEMA «OT MPOCTOTO K CIOXKHOMY» M Pa3HOYPOBHEBBII KOHTEHT. B
KaXI0i paboTe MpeasiaraeTcs pelinTh 33JaHie Ha TMpeBpallleHHe BEIIeCTB- IIETIOYKY MPEBPAlICHUH, PElINTh PacUETHYIO
3aJjady, OTBETUTh Ha BOIIPOC, BKIIFOYAIOIINI COIIOCTABIEHUE IIPOLECCOB U BEILECTB WIIN I10CIIEA0BATEIBHOCTD SIBICHUH.

Kountpoasnas padora 1 (8 kiacc)
Tema: Ilepgonauanbhbie Xumuyeckue HOHAMUIA.

Bapuanr 1.

1. U3 kypca xumuu Bam H3BECTHBI CIIEAyIONIHE CIIOCOOBI pa3eieHUsl CMECel: omemausanue, Guibmposanue, OUCMULIAYUSL
(nepezonxa), Oeilicmeue MacHumMoM, evinapusanue, Kpucmaiiusayus. Ha pucynkax 1-3 TpencTaBICHBI IPUMEPHI
KCIIOJIb30BaHUS HEKOTOPBIX M3 IIEPEUNCIICHHBIX CIIOCO0OB.

e

| BogonposogHas

N o2

Puc. 1 Puc. 2

Kakue 13 Ha3BaHHBIX CIIOCOOOB Pa3IEICHUs CMECEH MOYKHO MPUMEHUTD JIJISl OUMIICHUS:
1) cTambHBIX KHOTIOK OT JAPEBECHBIX OMIIIOK;
2) BO31yXa OT PACHbUIEHHBIX B TIOMEIICHUN MEITKHX Karellb BOJIO3MYJIECUOHHON KpacKu?
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3anumure B Ta6m/1uy HOMCPp PUCYHKAa U HA3BAHUC COOTBCTCTBYIOLICTO crocoba pa3acieHusa CMCCHU.

Cunoco0 pa3aenenust

CMmech Homep pucynka
p pucy cMecH

CranpHble KHOIIKH U APEBECHBIC OIMUIIKH I I

Boznyx u pacnpuiéHHBIE B

IIOMCIICHWH MCJIKHMC KaIlJIu BOHOBMYHBCHOHHOﬁ I I

KpacKu
2.
Ha pI/ICyHKe H306pa)KeHa MOACJIb SJIeKTpOHHOFO CTpoeHI/ISI KaTUOHAa HeKOTOpOFO XUMHUUYCCKOI'O DJICMCHTA.
s 2 e
e

Ha ocHoBanuu aHanu3a NpeAsoKEHHOW MOJEIH BIIOJIHUTE CIEAYIOIIUE 3aJaHHUs:
1) onpeaenyTe XUMUYECKHIA DIIEMEHT, KATHOH KOTOPOTO CO CTETNICHBIO OKHUCIICHUS +1 MMEET Takoe 3JICKTPOHHOE CTPOCHHE;
2) ykakute HOMep Teproaa u Homep rpynmsl B [leproamueckoit cucrteme xummdeckux snemeHToB Jl. Y. Menpaeneesa, B

KOTOPBIX PACIIOJIOKEH ITOT IEMEHT;
3) ompenenure, K MeTalgaM WM HEMeTaslaM OTHOCHUTCSI IIPOCTOE BEIIECTBO, KOTOpOe 00pa3yeT 3TOT XUMUYECKHiH

OJICMCHT.

OTBETHI 3aMUIINATE B TAOIHILY.

CHMBOJI XMMHYECKOTO
3JICMCHTa

[ [ [ [

3. [leprognyeckas cuctema xuMmudeckux snementos J{. . MenaeneeBa — Ooraroe XpaHwiuiie HHYOPMAIIMK 0 XUMHUECKUX
3JIEMEHTAaX, UX CBOMCTBAX U CBOWCTBAX MX COEIMHEHUH, O 3aKOHOMEPHOCTSIX U3MEHEHHS 3TUX CBOHCTB, O COCO0aX MOTYy4EHHS
BEIIECTB, a TAKXKE O HAXOXKJICHUM HMX B mpupoge. Hampumep, M3BECTHO, YTO € YBEIMYEHHEM IOPSIKOBOTO HOMEpa
XUMHUYECKOr'0 3JIEMEHTA B IEPUOJAX dIEKTPOOTPHULIATEILHOCTh ATOMOB YBEIIMYUBAETCS, a B IPYNIAX — YMEHBIIAECTCS.

Ne nepuona Ne rpynmsr Mertann/HemeTann

VauteiBas 3tH 3aKOHOMCPHOCTH, PACHOJIOXKUTEC B MNOPAAKEC YMCHBUICHUSA JJICKTPOOTPULATCIBHOCTU CJIICAYIOIINEC

smementer: 13; Oy N, AL 3anumuTte 0003HaYECHUS 3JIEMEHTOB B HY>KHOW HOCJIEAOBATEIbHOCTH.
3ananne 4. Beranciure MaccoBble J0JIU 31eMeHTOB B Bemectse CuO.
3aganme 5. Beruncnure , kakas Macca okcuza prytu(ll) pasnoxuiace, ecinu npu 3ToM 00pa3oBajiochk 16 T kucimopoaa?.

Bapuanr 2.

1. 3 kypca xuMuu Bam HM3BeCTHBI Clieayrolue CriocoObl pa3jiefieHusi cMecell: omcemausanue, uibmpoganue, OUCMULIAYUS
(nepezonxa), Oelicmeue MasHUmMoM, evinapusanue, Kpucmaiiusayus. Ha pucyHkax 1-3 mpencTaBieHB IIPUMEPHI
HCIIOJIb30BaHMS HEKOTOPBIX M3 MEPEUNCIICHHBIX CIIOCO0OB.
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Puc. 1 Puc. 2 Puc. 3

Kakue 13 Ha3BaHHBIX CIIOCOOOB pa3IeICHUs CMECEH MOKHO MPUMEHUTD /IS OUMIICHHS:
1) moBapeHHOM COJIM OT TMOMABIINX B HEE JKEJIE3HBIX OIMIIIOK;
2) BOJBI OT MEJIKHUX YaCTHIl KapOOHATa KaIbITUs?

3anumuTe B TAONHIy HOMEP PUCYHKA M Ha3BaHHE COOTBETCTBYIOIIETO CIIOCO0a Pa3AeiCHUsI CMECH.

Cunoco0 pazgeseHust

CMmech HomMmep pucyHnka
P pucy cMecH

[ToBapeHHas1 coJib OT MOMABLIMX B HEE I_ ,—
YKEJIE3HbIE OMUIIKH

Boga ¢ menkumu gactuiiamu kapOoHaTa
KaJIbLIUA I I

2. Ha pucynke u3o0paxeHa MOZAEIb 3JIEKTPOHHOIO CTPOECHUS aTOMa HEKOTOPOr'0 XMMHUECKOTO HJIEMEHTA.

Ha ocHoBanuu ananmsa mpeio)keHHON MO/IETH BBITIOJHHUTE CIEAYIONINE 33/1aHus:

1) onpenenuTe XUMUYECKHUI 3JIEMEHT, aTOM KOTOPOT0 UMEET TaKOe 3JIEKTPOHHOE CTPOCHHUE;

2) yKaxxute HOMep nepuoja u Homep rpynmnsl B [lepuoauueckoii cucreme xumuueckux sinemeHToB . M. Menneneesa, B
KOTOPBIX PACIOJIO0KEH 3TOT 3JIEMEHT;

3) ompenenuTe, K MeTaulaM WM HEMETAlJlaM OTHOCHUTCS MPOCTOE BEIIECTBO, KOTOPOE O0pa3yeT 3TOT XUMHUYECKHH
JJIEMEHT.

OTBETHI 3aIIUIINTE B Ta6nnuy.

CHMBOJI XUMHAYECKOTO

Ne neprona Ne rpynmst Mertann/HemeTann
3JIEMEHTa

[ [ [ [

3. I/I3B6CTHO, YTO C YBCIMYCHHUEM IIOPAAKOBOrO HOMEpA OJJIEMECHTA B IEpuoAgax METALIMYCCKUEC CBOMCTBA aTOMOB
YMCHBIIAKOTCA, @ B T'pylnax yBCIWYHUBAKOTCA. Pacnonmoxure B HNOpAAKE YBCIIMUYCHHUA MCTAJUINYCCKUX CBOﬁCTB, (QI(S137210)1185(§
OJICMCHTBI:

. Ca.

B, Al 3anummTe 0003HAYCHUS HIIEMEHTOB B HY)KHOU MTOCTIEIOBATEIHHOCTH.
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4. BelurcuTe MacCoBBIC JIOJIK 3JIEMEHTOB B BerecTBe AQ20.
5. Kakyio maccy u KOJIM4YeCTBO BEIIECTBA CEPhl HYKHO CKeub, YTOOBI ony4ymniiock 6,4 T okcuga cepsl (1V)?

KonTpoabnas pa6ora no xumun Ne2 «Kucaopoa, Bogopon, Boaa, pacTBOPbI»

BAPUAHT 1.

1-51 gacTh

1. Camblii pacnipocTpaHEHHBIH XMMUYECKUI 3JIEMEHT B 36MHOH KOpe:
a) BOAOpO 0) KUCIIOPOJT B) CEpa T) JKENe30

2. Y4eHblii, MOJyYUBIINI KUCJIOPO/ U NMEePBbIHA OMUCABIINIA 3TO:
a) [bx. laneron 0) I'.KaBenmum B) J[x. [Ipucton 1) A.JlaByasne
3. Kucsopon u Bo1opoa MOKHO MOJY4YUTh, Pa3J10KUB BelleCTBO:
a) Bomy 0) colb B) KHCJIOTY T) MapraHIOBKY

4. B npoMBIILIEHHOCTH KHCJIOPOJ MOKHO MOJYYHTDh H3:

a) BoAbl 0) BO3ayxa B) MApraHIOBKU T) COIU

5. CnoxHble BellecTBa, COCTOSIIINE U3 IBYX 3J1€eMEHTOB, OAUH U3 KOTOPBIX KHCJIOPOJ 3TO:
a) OKCHIbl 0) CONM  B) KHCJIOTHI T) OCHOBaHHUSI

2-51 4ACTh

BceraBbTe nponyueHHoe cJI0B0:

1) BemectBa, KOTOpbIE YCKOPSAIOT XUMUYECKUE PEaKIIUH, HO CaMU TIPU 3TOM HE PACXOyI0TCs, Ha3bIBAIOTCA

2) XuMuveckoe ypaBHEHHE, B KOTOPOM YKa3bIBaeTCs TEIUIOBOH 3(h(eKT, Ha3bIBAIOT

3) CmecH, B KOTOPBIX MEJIKHE KalleJIbKH KaKOW-JTM0O0 KUIKOCTH PABHOMEPHO PAaCHpeAesICHbl MEX/Y MOJIEKYJIaMH Jpyron
KHJIKOCTH, HAa3bIBAIOT

4) PacTBOp, B KOTOPOM JJaHHOE BEIIECTBO IPH JTAHHOW TeMIiepaType OOJbIlle He pacTBOPSIETCS, HA3bIBAIOT
3-51 4aCTh.

CocrtaBbTe U HaliAUTe KO3(PGUIMEHTHI VI YPABHEHUI XUMUYECKUX PeaKIuii:

a) TOpEeHHsI BOJOpOAa

0) TOpeHHUs JTUTHUS

B) B3aMMOJICHCTBUS BOJIOPOJIA U XJIOpa

r) B3aumozeicTeus Bogopoaa u CuO

1) B3aMOJIeicTBHE BOJIBI C OKCHIIOM (pocdopa

€) B3aMOJICHCTBUE BOJIBI C HETAIIICHON U3BECTHIO.

4. 3agaHue TBOPYECKOI0 XapakTepa: (pa3BepHYThIi 0TBeT)
HCIIOJIB3Ys Taldanny, 1aiTe XapaKTePUCTHKY KHCJIOPOAY KaK 0M03/1eMEeHTY.
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PacnpocTpaHéHHOCTb

JUITOCDEPA (49 %6 150 Macee) ~ [pocte Bosgyx
conm, BeMCCTRA 0, - 21%
ORCIIRI O3 - 070H

B cocrase pacrersl = 0%
AUBOTHRX = 2080
Teno vetopesn = 65%,

g ATMOCDEPA - 04 Oy

g |(23%n0 smacce: = Crosmie Boaa HO

z =21% no obbény ) § BCHOICCTRA

‘|

2 A !2" Oprafimeckie
# |[FHAPOCKDEPA (85.5%) ~ = 5 BeecTsa

2 |Gonwmencere HO é g Oenanst,

3 = i

g 2

2

BAPUAHT 2.

1-1 yacTb

1. Camplii pacnipocTpaHeHHBIH XUMHYeCKHIi 3J1eMeHT BO Bcenennoii:
a) BOJOPOJ 0) KMCIIOPOJ B) cepa T') XKele30

2. laTa OTKPBHITUSI KUCJIOPOJA:

a) 1 mronst 1874r. 0) 1 aBrycra 1774r. B) 1 centsiops 1884r. 1) 1 okTsa0ps 1678r.
3. IIpu npokanuBaHUM OKCHIA PTYTH KpOMe PTYTH MOJIy4YaeTcs emé:
a) Kuciaopon 0) BOAOPOI B) aproH T) HEOH

4. BemecTBa, ycKOpsIIOIIMe XUMHYECKHE PEAKIUHU ITO:

a) pacTBOpBl 0) CMECH B) BO3IIyX TI') KaTajau3aTopbl

5. YTo uMeeT KHCJI0PO KAK BelleCTBO:

a) BKyc 0) 00béM B) I[BET T) 3amax

2-51 4acTb

BceraBbTe nponymeHHoe cI0BO:

1) CnosxHele BEIIECTBA, KOTOPBIC COCTOAT M3 IBYX 3JICMCHTOB, OIMH U3 KOTOPBIX KHUCJIOPOA, HA3bIBAKOTCSA

2) KomuuecTBO TEIUIOThI, KOTOPOE BBIJCISACTCS WU MOTJIOIACTCS TP XUMUYECKOM PEaKIlii, Ha3bIBAIOT
addexrom.

3) OmHOPOAHBIE CUCTEMBI, COCTOSIINE U3 MOJICKYJT PACTBOPHUTEIS U PACTBOPEHHOTO BEIIECTBA, MEKIY KOTOPBIMHU
MPOUCXOANUT QU3UYECKOE U XUMHUYECKOE B3aUMO/ICHCTBHE, HA3bIBAKOTCS

4) PacTBOp, B KOTOPOM JTaHHOE BEIIECTBO MIPH TAHHOH TeMIepaType eIié MOKET PaCTBOPATHCS, HA3bIBAIOT
3-51 4aCTb.

CocraBbTe U HaliAuTe KO3 (PGUIMEHTHI VI YPABHEHUI XUMHUYECKUX PeaKIHii:
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a) TOPCHUSI ATTFOMUHHUSI
0) ropeHus yriepoja
B) B3aUMO/ICHCTBHSI BOJIOPO/IA U CEPBI

T') Pa3I0KECHUS BOIBI

1) B3aMOJICHCTBHE BOJIBI ¢ OKCHIOM cepbl (V1)

e) B3aUMOJCUCTBHUEC BOJbI C INTUEM.

4.3agaHue TBOPYECKOT0 XapakTepa: (pa3BepHYThIi 0TBET)
HCI0JIb3YSl TAOJIMILY, TaliTe XapaKTEePUCTHKY KHCIOPOAY KaK CAMOMY PACIHPOCTPAHEHHOMY JIEMEHTY HA HaIlei

IJIaHeTe- 000CHYHTe CBOM OTBeT.

PacnpocTpaHEHHOCTb

MITOCOEPA (49 %6 100 Macce) ~
conmm,
ORCITTRE

ATMOCDEPA - 0y Oy
(=23%n0 nMacce:
=21%0 no obpény )

FIAPOCODEPA (85.5%) -
Gonwme seero HyO

Krenopos — xamureecsant

B cocrase pacrersl = 0%
AMBOTHRIX == 2070
Teno denopesn = 65%,

KHCaop oz - XinuMecsanl aiener

SIEDICHT

[pocme
BeMecTRA

Bowgyx
0; - 2%
05 - 090H

Closyble
BCOICCTRA

Boaa HyO

Oprafimeckie
pemecTsa
Geanst

HHPHLL

Y EMEBOALL

Konrpoabnas padora 3 o teme «OCHOBHBbIE KJIACCHI HEOPrAaHUYECKHUX COeIMHEHUID)

Bapuanr 1

1. B npuBenéHHoi HIKe TabIHIIEe TIEPEUUCIICHBI XapaKTepHble CBOMCTBA BENIECTB, KOTOPBIE UMEIOT MOJIEKYJISIPHOE H MOHHOE

CTpOCHHE.

XapakTepHble CBOHCTBA BELECTB

MonekynspHOTro CTpOeHUs

HounHoro ctpoenus

— IIpu OOBIYHBIX YCIIOBUAX UMCHOT JKUIKOC, F33006p33HOC u

TBEPJI0€ arperaTHoe COCTOSHHE;

— UMCIOT HU3KUC 3HAUCHUA TCMIICPATYP KHUIICHUSA U TJIABJICHUS

— HEBJICKTPOIPOBOAHBIC,
— UMCIOT HU3KYIO TCIIJIOIIPOBOJIHOCTDH

— TBEp/bBIE IPU OOBIYHBIX
YCIOBHSIX;

— XpYIIKHUE;

— TYTOTJIABKHE;

— HEJIETY4He;

— B pacIiaBax U pacTBOpax
MPOBOJIAT

3NIEKTPUUECKUNA TOK

Ucnonb3yss naHHYyr0 WHQOpMAIUIO, OIpeJeNuTe, KaKoe

| bl
KapOOHAT KaITbITHsI ((—’H-L'UH ] .
3amuIINTE OTBET B OTBEAEHHOM MECTE:
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1) iogoBogOpOX [HIJI

Al 1
2) xapOoHaT KaJIbLus I: a0 ]I
2. YcraHOBHUTE, K KaKOMY KJIAcCy/TpyIIie OTHOCSTCS HEOpPraHHYeCKHe BelecTBa, (JopMyJsibl KOTOPBIX yKa3aHbl B Tabnuie. B
MYCThIC SUCHKH TAOIUIIBI BIUIINTE HA3BaHUS IPYII/KIACCOB, K KOTOPHIM OTHOCHTCS JaHHOE BEILIECTRO.

v | | | | |

dopmyna K, 1TPO), HC Ba(OIT), NayO

BCIICCTBA

IIpouuTaiiTe caeqyONUA TEKCT U BHINOJTHUATE 3a1aHus 6—8.

CBuHell HUCHONB3YeTCS MHOTHE ThHICSUCNETHs, IIOCKOJIbKY OH IIHPOKO paclpoCTpaH€H, JIETKO JOOBIBaeTcs U
obpabareiBaeTcs. OH OYeHb KOBKMH W JIETKO IUIAaBHTCS. BhIMIaBKka CBHHIA ObUIa TEPBBIM W3 H3BECTHBIX YEIOBEKY
METaJLTypPTUYEeCKUX IpolieccoB. biaromapsi cBoel MIOTHONH KPUCTAJUTMYECKOW YMAKOBKE W OOJNBIION aTOMHON Macce CIYXKUT
3alIMTOW OT PaJUOAKTUBHOIO H3MydeHus. OKHCICHME CBHMHIA MOJIY4alOT OKCHJA CBHHIA, KOTOPBIH MCHOJB3YIOT VIS
MPOM3BOJCTBA CBUHIIOBBIX cTeKodl. OKcuj cBHHIA — aM(pOTEpHBIH OKCHA, MPH PEaKIUU C a30THOH KUCIOTOW MOTydaeTcs
HUTpAT CBUHIIA. DTO BEIICCTBO OUYCHb TOKCUYHO U Cepa ero NpUMEHEHHs CHIIbHO OTPaHnYeHa TEXHUKOM O€30IacHOCTH.

3.1) CocTaBbTe MOJICKYJIIPHOE YPaBHEHHUE PEAKI[UM OKUCIICHUS CBUHIIA OIIMCAHHOM B TEKCTE.

2) Ipu KaKMX YCIOBHSIX MACT AaHHAS peaKius’?

4. 1) CocTaBbTe MOJIEKYJISIPHOE ypaBHEHHE PEAKIIUN OKCHIA CBUHIIA M a30THOW KHCIIOTHI.

2) Kak onpenienuTs nporia Ju peaxius?

5. 1) CocraBbTe COKpaHIéHHO@ HMOHHOC YPaBHCHHEC PCAKIINU OKCHUa CBUHIIA U a30THOM KUCJIOTEI.

2) Kaxk omnpenenutb, KaTHOHBI CBUHIIA B PACTBOPE HUTpATa CBUHIA?

6. /lana cxema OKHCJINTEIbHO-BOCCTAHOBUTEIILHOM PeaKIuu:
Feo Oz + CO = Fe + COq

1. CocraBbTe ANIEKTPOHHBIN OaTaHC 3TON pPeaKIHH.

2. YKaXuTe OKUCIUTENb U BOCCTAHOBUTEI.

3. PaccraBbTe K03 (OUIIMEHTHI B YPaBHEHUN PEaKIHH.
7. Jlana cxeMa TpeBpaIeHuil:

CaCO4_, CaO_, CaCy_, Ca(OH)s

Hanwumwure MOJICKYJISIPHBIC YpaBHCHUA peaKHI/Iﬁ, C IIOMOIIIBIO KOTOPBIX MOXXHO OCYIIECTBUTH YKAa3aHHBIC ITPEBPAILICHUA.
8. Caxapo3a mpuMeHsieTCs] B MUIIEBOM MPOMBILIIICHHOCTH, Yallle BCEro JUI M3TOTOBICHHUS KOHAUTEPCKUX M3AEIUN U3 cHpona-
KOHIIEHTPUPOBAHHOTO pacTBopa caxaposbl. [lpu ymapusannn 300 r 5%-HOro pacTBOpa caxaposbl MOIy4deHo 245 T pacTBopa.
KakoBa maccoBast 107151 caxapo3sbl B HEM? (3anMIIUTE YUCIIO C TOYHOCTBIO 10 AECATHIX).

Yacts B.
9. YcTaHOBUTE COOTBETCTBHE MEXITY (POPMYIIOH UCXOIHBIX BEIIECTB U MPOYKTAMH PEAKITHIMA
®opMyIIbI BEIIECTB [IponykThl B3auMoAeHCTBUS
a) Mg + HCl — 1) MgCl;
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6) Mg(OH), — 2) MgCl2 + H2
B) Mg(OH), + HCI — 3) MgCl; + H,0
4) MgO + H;
5) MgO + H.0
10. BeiGepuTte Tpu BepHBIX OTBETA.
C xakuMM U3 BelIeCTB OYAeT pearnpoBaTh OKCHJ KaJIbIIHs?
a) Boza 0) OKCHI KaJIus B) COJISTHAS KUCIOTA T') pacCTBOP XJIOPHIAa HATPHS

1) okcun cepsl (IV) e) rumpokcu HaTpHst

Yacrs C.
11. OcymecTBUTE HENOYKY CIEAYIONINX IPEBPAICHHIA:
Fe—Fe,03—FeCls

12. Kakas macca cynbdara Kaiusi oopa3yeTcs Ipy B3aUMOACHCTBHH 49 T CEpHOM KUCIOTHI ¢ M30BITKOM THIPOKCHIA
Kanus?

Bapuanr 2
1. B npuBenéuHoi Hipke TabIHIlEe MEPEUnCIICHbl XapaKTepHble CBOICTBA BEILECTB, KOTOPHIE UMEIOT MOJIEKYIISIPHOE U HOHHOE

CTpOCHHE.

XapakTepHble CBOHCTBa BelIeCTB

MosnekynsspHOTro CTPOSHHUS Honnoro crpoeHust

— TBEPABIE ITPU OOBIYHBIX

YCIIOBUSIX;
— P OOBIYHBIX YCIOBHSX UMEIOT XKHUJIKOE, Ta3000pa3HOe H NDVIIKHC:
TBEP/IOE arperaTHOE COCTOSHMUE; Py ’
— TYTOIIABKHE;
— UMCIOT HU3KUC 3HAUYCHUA TEMIICPATYP KUIICHHUA U TIJIABJICHUSA HeleTVIHe:
— HEIJIEKTPOIIPOBOIHEIE; M
— B pacIiuiaBax 1 pacTBOpax
— MMEIOT HU3KYIO TEIIONPOBOJIHOCTh
TIPOBOMST

SHGKTpH‘{eCKI/Iﬁ TOK

Hcnonp3yss fAaHHYIO MH(GOPMAIMIO, ONpENeNuTe, KaKoe CTPOCHHE HMEIOT BeIecTBA aMMMaK NH; U COoibp Homun
-
KaJIpIust (--'f']-I_J-
3anuIuTe OTBET B OTBEIEHHOM MECTE:

1) ammuax NHj I

. Cals|
2) oaua Kampmps -+
2. YcTaHOBUTE, K KAKOMY KJIacCy/TpYIIIie OTHOCATCS HEOpraHWMYECKHEe BellecTBa, (POpMyIbI KOTOPBIX yKa3aHbl B TaOnwuie. B
MyCThIe TYSHKN TaOIHIIBI BIIUIITUTE HA3BaHUS TPYIIIT/KIACCOB, K KOTOPHIM OTHOCUTCS TaHHOE BEIIECTBO.

fwed [ | T

®opmya nn_({_}ﬂ}._, [T, Cr(y Al Oy KLITPOy

BEIECTBA

Ipouuraiite ciaeqyOUUA TEKCT U BHIMOJIHUTE 3a1aHus 3-5.
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Asotrnast  kucrmora (HNOs) — OZHOOCHOBHAS KHCIOTa, KOTOPYK paHbIlle IONydYald  B3aUMOIEWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI IPHU HATPEBAHUU C CYXUM HUTPATOM Kaus. A30THas KUCIIOTa CMEIIUBACTCS C BOJIOH B
JOOBIX COOTHOIICHUSAX. B BOJHBIX PacTBOpax OHA MPAKTUYECCKH TOJTHOCTHIO TUCCOIMUPYET HA WOHBI. A30THas KUCIIOTa —
OccrBeTHas, JbpIMAINAS HAa BO3AYXE JKHIKOCTh, Temmeparypa IuiaBmenms 41,6 °C, «xwnemmsas +82,6 °C.
BricokokonnienrpupoBanHas HNOsz mmeer 00b9HO Oypyl0 OKpacKy BCJIEACTBHE MPOUCXOMAIIETO HAa CBETYy MW MpH
HarpeBaHUM TpoIlecca pasiokeHUs. A30THYH KHCIOTY MOXHO IEPETOHATh 0€3 pPa3lIOKEHUS TOJbKO TPH TMOHMKCHHOM
JaBJICHUU. 30JI0TO, HEKOTOPBIE METAJUTHl TUIATHHOBOW TPYIIIBI M TaHTAJl WHEPTHBI K a30THOW KHCIIOTE BO BCEM IHAIa30HE
KOHIIEHTPAIM, OCTAIIbHBIE METAJUIbI PEarupyroT C HeH, X0 PeaKIiy Ipy dToM ompenensercsa e€ kormerTrpanueidr. HNO3 kak
OJTHOOCHOBHAsI KHCJIOTa B3aUMOJICHCTBYET C OCHOBHBIMH M aM()OTCPHBIMU OKCHJIA-MH, OCHOBAHHSIMH, BBITCCHSET clalble
KHCIIOTHI U3 UX COJICH. A30THasi KUCIIOTA B JIIO0OW KOHIICHTPALMHU MPOSIBIISET CBONCTBA KUCIOTHI-OKUCIUTENS 32 CUET a30Ta B
CTeTleHn OKucieHus +5. [myOmHa BOCCTAaHOBNIEHHS 3aBHCHUT B TIEPBYIO O4Yepenb OT INPUPOABI BOCCTAHOBUTENS H OT
KOHIICHTPAI[UH a30THOW KHUCJIOTHI.

3. 1) CocTaBbTe MOJICKYJISIPHOE YPABHEHUE PEAKIIMU PA3JIOKEHHSI A30THOM KUCIIOTHI OIMCAHHON B TEKCTE.

2) Yto BU3yaIbHO MOXHO YBHJIETh MPU PA3TIOKEHUH a30THON KHUCIOTHI?

4. 1) CocraBbTe OTOBOPEHHOE B TEKCTE MOJICKYJISIPHOE YpaBHEHUE PEAKIUU a30THOM KUCIOTHI ¢ okcuaoM nuHka(ll).

2) K kakuM peakuusiM OTHOCHTCS B3aUMOJCHCTBHE OKCHJA IMHKA C a30THOH KHUCIOTOM — SK30TEPMHUYECKHM WIIN
SHAOTEPMUYECKUM?

5. 1) CocTaBbTe COKpaliéHHOe HOHHOE YPaBHEHHE PEAKIIMK a30THOM KUCIOTHI ¢ okcuaoM ImHKa(1l).

2) Kaxum 006pa3zom mpu MOMOIIH a30THOW KHACIOTHI MOYKHO PACTBOPHUTH 30JI0TO?
6. Jlana cxeMa OKHCIUTEITFHO-BOCCTAHOBUTEIHHON PEaKIINU:
BiCls + SnCly; = Bi + SnCly
1. CocraBbTe DIIEKTPOHHBIN OaTaHC 3TON peaKIHH.
2. YKaXXUTe OKUCIIUTEND U BOCCTAHOBHUTEND.

3. PaccTaBpTe KO HUIMEHTHI B ypaBHEHUH PEaKIINH.
7. Jlana cxeMa TpeBpaIeHuil:

Fe _, FeCl, _, Fe(NO3z)a, Fe(OTT),

Hanumure MosexymsipHble ypaBHEHUS peaklnii, C MOMOIIbIO KOTOPHIX MOXHO OCYIIECTBUTH YKa3aHHBIE MTPEBPAIICHNS.
8. PacTBophl HUTpaTa KaMsi B OCHOBHOM HCITOJNIb3YETCs KaK CeIbCKOX03siCTBeHHOe ynoOpeHue. CKOIBKO T COJIM U BOJBI
TpedyeTcs B3STh JuIst IpUroToBieHus 250 r 20-mporeHTHOTO pacTBOpa HUTpaTa Kajus?

Yacts B.

9. YcraHoBuTe COOTBETCTBHE MEXY (HOPMYIIOH HCXOAHBIX BELIECTB M MPOAYKTaMH PeaKui

®opMyIIbl BELIECTB [IponyKkThl B3auMOAEHCTBUS
a) Fe + HCl — 1) FeCl;
0) Fe(OH), — 2) FeClo+ H»
B) Fe(OH), + HCl — 3) FeCl, + H,0
4) FeO + H2O

5) Fe,O3; + H,O
10. BeiGepuTe Tpu BEepHBIX OTBETA.
C xakumu 13 BelecTs OyaeT pearupoBathb okcug hochopa?
a) BoJia 0) OKCHJI Kallusi B) COJISIHASI KUCIIOTA T') PACTBOP XJIOPUJIA HATPHUS
1) okcun cepsl (IV) e) rumpokcu HaTpHst
Yacrs C.



11. OcyiiecTBUTE UEMOYKY CIACAYIOMIKX MPEBPAICHUIH:
C — COz — NaxCOs

12. Kakas macca cynbdara Oapust oOpasyercs npu Bzaumozeiictsuu 30,6 T okcuaa 6apust ¢ H30BITKOM CEPHON KUCIIOTHI?

KontpoanHast padora 4 mo teme: «Ilepuonnueckuii 3axoH u [lepuoguyeckasi cucTeMa XMMHYECKUX JIEMEHTOB
J.A. MeHaesieeBa U CTPOEHHE ATOMA)

BapuanTt 1
Yacrtp A:
A 1. A0po amoma 3apsiceno nonodicumenvHo 01a200aps HATUYUIO 8 HeM:
a) IPOTOHOB, 0) HEUTPOHOB, B) JIEKTPOHOB, T') KATHOHOB.
A 2. Homep nepuooda 6 nepuoouueckotl cucmeme onpeoensemcsi.
a) 3apsIoM sA7pa, 0) YUCIIOM JIEKTPOHOB B HAPY)KHOM CJIO€ aTOMa,
B) YHCIIOM DJICKTPOHHBIX CJIOEB B aTOME, I') YHCIIOM JJIEKTPOHOB B aTOME.
A 3. Hucno opoumaneii na HeuHeM IHEPLEMULECKOM YPOGHE AMOMA A30MaA PABHO:
a) OTHOMY, 0) TpeM, B) YETBIPEM, T) IISATH.
A 4. Dopmy 06vemHOU 6OCbMEPKU UMEEm OPOUMAb.
a)s,0)p,B)d, r)f.
A 5. Hucno snepeemuyeckux ypoguetl 6 amome XUMUuecko2o deMeHma cosnaoaem:
a) C IOPSAKOBBIM HOMEPOM, 0) C HOMEPOM T'PYIIIIbI, B) C OTHOCUTEIILHOW aTOMHOM MacCOi, ') C HOMEPOM IMepHO/a.
A 6. Dnexmponnas xougueypayus 1s*2s°2p°3s*3p®3d*°4s%4p® coomeemcmayem amomy:
a) TUTaHa, 0) KaNbIUs, B) TepMaHHUs, I') [INHKA.
A 7. K kaxomy cemeticmay S — 21eMeHmo8 OMHOCUMCSL:
a) KHCIopo/I, 0) renuid, B) XpoMm, T') HEOJIUM.
A 8. MakcumanvHas 6anienmHoCmb amMoma yenepood 6 8030YHCOEHHOM COCMOAHUU PAGHA:
a) OHOMY, 0) IBYM, B) TPEM, T') YETHIPEM.
A 9. Yucno c60600HbIX OpOUmaneii 8 amome Xiopa 8 OCHOBHOM COCMOSHUU PABHO!
a) omHOMY, 0) TpeM, B) IISITH, T') HYJIIO.
A 10. Haubonee apxo 8bipaicenvl Memaiiuieckue ceOUCmaa y iemMenma:

a) Kanusi, 0) Kalblus, B) MAarHus, T) HATPHSL.

Yacte b:

b 1. Cymma guncen mpoTOHOB, HEHTPOHOB U 3JIEKTPOHOB B aTOMe paBHa 134, mpryeM 4nciio HEMTPOHOB MPEBHIIIAET
9HCIo 3MeKTpoHoB Ha 11. HanwmuTe Ha3BaHue areMeHTa.

b 2. /Ia aTomMa UMEIOT OJIMHAKOBOE YHCJIO IPOTOHOB, HO Pa3HOE YKCIIO HEUTPOHOB B siape. Kak oHM Ha3bIBatoTCA 1O
OTHOLICHUIO IPYT K APYTY ( B OTBETE YKAKUTE TEPMHUH BO MHOXKECTBEHHOM 4HCIIE)?

b 3. C atromoM kanus npousomnio npespamenne K° — x — K*. Kak Ha3pIBaeTCs 4acTHIa X, KOTOPYIO OTAAJ aTOM
KaJusl, IPEBPaIiasich B KATHOH?
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b 4. HazoBute BCHICCTBO U3 YHCJIa NPEIIOKECHHBIX, B KOTOPOM aTOM HEMETAaJIJIa HMECT HEIIOACICHHYIO 3JICKTPOHHYIO
napy: Hz, NH3, CH4, CzHe.

B 5. ITo snextponnoii popmyne 15725°2p°3s23p® 3d04s? onpedenume ezo nonosicenue 6 nepuoduueckoii cucmeme.
Onpeoenume K KAKOMY cemelicmay NPUHAOAeHCUm 3mom djemeHm. ( omeem oalime 8 UMEHUMETbHOM nadexce).

Yacte C:

C 1. Oxapakrepusyite xumudeckuii 31eMeHnT Ne31 Ha OCHOBaHHHY TIOJIOKEHHS B IEPHOAMIECKON CHCTEME TT0
CleayoleMy TUIaHy:

CocTaB u 3apsj sapa, o0IIee 9ruciao MEKTPOHOB B aTOME, UX pacIpeie]IeHne TI0 YHEPTeTHIECKIM YPOBHSIM H
MOYPOBHAM (AJIEKTPOHHAS (hOpMYJIa), CEMEHCTBO 3JIEMEHTOB, METAJLT MIIK HEMETAJLT, MAKCUMaJIbHas U MUHUMAaJIbHAs CTCTICHb
OKHCIIeHUS, (popMya BOZOPOIHOTO COEAMHEHNS, (OPMYIIa ¥ THIT BBICIIETO OKCHIA, (pOopMyIia U XxapakTep COOTBETCTBYIOIIETO
eMy TUIPOKCHA.

C2. Kak u3MeHAI0TCA METAIIINYECKHE CBOMCTBA, HEMETAUIMYECKHE CBOMCTBA U PayChl aTOMOB JIEMEHTOB C
YBEIMYEHHUEM UX MTOPSIKOBOTO HOMEpa B MaJIbIX MEPHOJIaX U TIIaBHBIX moarpymmax B tabmume /.M. Menneneesa.

C 3. Onpeaenute BaJIcCHTHBIC BO3MOKHOCTH aTOMa CEPhl B OCHOBHOM M BO30YXJICHHOM COCTOsSHUAX. Hanuiure
(I)OpMYHBI COGILI/IHGHI/If/'I OTOI'0 3JIEMCHTA, B KOTOPLIX HOH HPOABIACT YKa3aHHBIC BaMU BAJICHTHOCTH.

Bapuanr 2

Yactb A:

A 1.0npedenume xumuueckutl 31eMeHm no cocmaegy e2o amomuou vacmuyst — 18p, 20n, 18e:

a) F, 0) Ca, B) Ar, 1) Sr.

A 2. Obwee uucno snekmponog y uona xpoma Cr:

a) S%, 6) Si°% B) O%, 1) Ne*.

A 3. Bocemb 21ekmponos Ha eHewiHeM INeKMPOHHOM ClLoe UMeem.

a) OTHOMY, 0) TpeM, B) YETBIPEM, T) IISATH.

A 4. Makcumanvroe 4ucio 31eKmpoH0os, 3aHUMAOWUX 35 — OpOUMATb, PAGHO:

a)1,0)2,B)6,1) 8.

A 5. Yucno opbumaneti na f-nooyposne:

a)l1,06)3,8)5,r) 7.

A 6. K p- anemenmam omnocumca.

a) KpeMHUi, 0) Marauii, B) BOJAOPO/, T) XPOM.

A 7. Dnemenm, amomvi KOmopo2o umeron 31eKmponnyio Kouguzypayuro 1s22s72p°3s?3p°3d"%4s' - smo:
a) K, 0) Ca, B) Ba, r) Na.

A 8. U3 npusedennvix snemenmos 4 — 20 nepuoda Hauboee APKO GbIPANCEHHbIE MEMANLTUUECKUE CEOUCMEA UMECT.
a) Zn, 0) Cr, B) K, r) Cu.

A 9. Haumenvuuuii paouyc amoma cpeou npusedeHHblx d1eMeHmOo8 UMeen.:

a) Mg, 6) Ca, B) Si, r) CL.
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A 10. U3 npusedennuix Hudice s1emenmos 3 — 20 nepuoda Hauboee pKo GblPAdICEHHbIe HEMEMALIUYECKUE CBOUCTNEA
umeem:

a) AL, 6) S, B) Si, ) Ar.

Yacts b:

b 1. Cymma uncen npoTOHOB, HEHTPOHOB U 3JIEKTPOHOB B aTOME paBHa 273, IpUUEM YHCIO HEUTPOHOB MPEBBIIIAET
YHCII0 31eKTpoHOB Ha 117. Hanmumure Ha3zBaHue 31eMeHTa.

b 2. ®opmyna BeICIIETO OKCHAa HeMeTauia uMeet hopmyny 9207. Kak OynmeT BrITIIAAETH popMyna geTydero
BOJIOPOJTHOTO COETMHEHHS STOTO 3JIEMEHTA, B KAaKOW TpyNIie IepHOANMYECKON CUCTEMbI OH HaXOIUTCS?

b 3. C atromoM Hatpus npousonwio npespamenne Na — x — Na*. Kak Ha3pIBaeTCsS 4acTHIIA X, KOTOPYIO OTIAJ aTOM
HaTpHA PEBpaIIasich B KATHOH?

b 4. HazoBuTe BemiecTBO U3 YKcia MpeUI0KEHHbBIX, B KOTOPOM aTOM HeMeTajllla HMEeT YeThIpe HeCTIapEHHBIX
3IIEKTPOHA, KOTOpBIE Y4acTBYIOT B 0Opa3oBanuu cBs3u: Hz, NHs, CH4, CoHs.

B 5. Pacnionokute anementsi: Si, B, O, Mg, P, Al, Cl B nopsiake Bo3pacTaHusi BOCCTAHOBUTEILHBIX CBOWCTB.
Yactp C:

C 1. Oxapakrepu3yite XuMU4ecKui 31eMeHTNe29 Ha OCHOBaHUU MOJIOKEHUS B IEPUOANYECKON CUCTEME TTO
ClleAyIoIeMY ILIaHy:

CocraB u 3apsiz siipa, o01ee YUCIo 3JEKTPOHOB B aTOME, MX paclpelielieHHe M0 SJHEPreTUIECKUM YPOBHIM U
MOyPOBHSM (3JIEKTpOHHAs PopMyia), CeMEHCTBO AIEMEHTOB, METAJLT HJIM HEMETAIJI, MAKCUMAbHASl © MUHAMAIIbHAs CTETIeHb
OKHCJIeHUs, HopMysa BOZOPOJHOTO COeMHEHNS, (HOpMya ¥ THUI BBICIIETO OKCHIA, (POpMyIa U XapaKTep COOTBETCTBYIOLIETO
eMy THJIpOKCH/A.

C 2. Beicmmmii okeuny ainemenTa oteedaet ¢popmyne I0s. Ero BogopoaHoe coequaeHue coaepxut 2,47% Bogopoaa.
Omnpenenure 3TOT AneMeHT. Hanmummte popMyiy ero coeIMHEHUS C BOJOPOIOM.

C 3. Onpeznenute BaJIeHTHBIE BO3MOXKHOCTH aTOMa XJIOpa B OCHOBHOM U BO30Y»/IEHHOM COCTOSIHUSIX. HammmmnTe
(I)OpMy.HBI COGI[I/IHGHI/Iﬁ 9TOI'0 3JIEMCHTA, B KOTOPLIX HOH HPOABIACT YKa3aHHBIC BaMU BAJICHTHOCTH.

KonTpoabnas pabdora Ne_1 (9 knace)
no teme « Knaccupukanus xumunyeckux peakuuii. XuMuuyeckne peakuuy B BOAHBIX pacTBOPax»

Bapuanr 1
Bonpocul yacmu A umerom o0un npasuibHblll 6APUAHI OMEEMA.

Bonpocs! gactu B cocTaBieHBI Ha nOUCK COOMBEmMCcmaEUsl, a TAKKE GONPOChl, umeroujue HeCKoIbKO 8apUanmos omeemad.
Yacth A

1. C GobIeii CKOPOCTHIO UAET B3aUMOICHCTBUE CONSTHON KUCIIOTHI C
1) Hg 2) Zn 3) Mg 4)Fe

2. K OBP He otHOCHUTCS peakuus
1) Al + O; — Al,O3

2) MnO; + H,—Mn + H,0O

3) H202 = H2+ O

4) HNOs + Fe(OH)3z — Fe(NOs)s + H.0
3. BoccranoBuTenem B cxeme peakuuu
Mn207 + NHz —»MnO; + H,O + N siBsiercst

1. N»°2) N 3) Mn* 4)Mn™
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4. [Tpu pacTBOpEeHUH B BOJIE THAPOKCHI-MOHBI 00pa3yeT BemecTBo, (opMysia KOTOPOro
1)Cu(OH); 2)Ca(NOs3), 3) NaOH 4)H,S0.

5. IIpu momHo# nuccormaru 1 mob HuTpaTta Menu (I1) B pactBope oOpasyercs

1) 3 MOJIb KATHOHOB MeI ¥ 1 MOJIb HUTPAT-UOHOB

2) 2 MOJIb KATHOHOB MEAM U 3 MOJIb HUTPAT-HOHOB

3) 1 MOJTb KATHOHOB MEIH U 2 MOJIb HUTPAT-HOHOB

4) 1 MOJIb KATHOHOB MEJIX U 3 MOJIb HUTPAT-HOHOB

6. BeiOepuTe BepHYyO 3aIuCh MPaBO¥ YaCTH ypaBHEHUsI TUCCOLUAIIMY KapOOHATa HATPHS

1) =Na"+ CO32%2) = Na*+ 2CO;*

3) =2Na*+ CO3;24) = 2Na*" + HCO3

Yacts B

1. YcTaHOBUTE COOTBETCTBUE MEXKAY OKHCIUTEFHO-BOCCTAHOBUTEIHHBIM IIPOIECCOM, 0003HAYCHHBIM CXEeMON
nepeiadr 3JIEKTPOHOB, U CXEMOM XMMHUYECKON PEaKIiu.

1) S? — 8% A. HNO; —H,0 + NO; + O;

2) S** — S*B. H,S + SO, — H,0 + S

3) N*®* - N**B. NH3 + O, — H.0 + NO

4) N-3 —>NO I'. NHz + O, — H,O + N,

I[. C + H,SO4s — CO,+ SO, +H>»

2. YCcTaHOBHTE COOTBETCTBHE MEXK/y peareHTaMu M COKPAIEHHBIMU HOHHBIM YPaBHEHUEM PEaKIInu
PeareHTsl coxpali€¢HHbIC MOHHBIC YPAaBHEHUS PEaKLUi

1) runpoxcun Gapus u consinas kucinora A.2H* + SOz —H,0 + SO,
2)xnopup xenesa ( 11I) n aurpar cepedpa b. Fe** +30H" — Fe(OH);
3)uutpar xenesa ( I1I) u runpokenn kanus B. Ag™ + Cl- —AgCl
4)cynbbut Hatpus u consuas kucnora I.H* + OH — H,O

3. Jlns cMeleHusl XMMUYeCKoro paBHoBecus peakiuu 2SO0, + O, = 2503 + Q
B CTOpOHY 00pa3oBanus okcuna cepsl (VI ) HeoOxoaumo
1. moHu3UTH TEMIIEpaTypy
2. yMEHBUINTH JaBIICHUE
4 yBeNUYUTH JaBJICHNE
5 ymenpmuTh koHIIEHTparuio O,
6 yBenmuuuTh KoHIeHTparmo SO;
Yacts C
1. K 20 r pactBopa, conepxamero 5% cynbdara meau (I ), nobaBuim ruapokcua Hatpust. Beraucnure maccy
00pa30BaBILETOCs OCAIKA.

BapuanTt 2
Yacts A

1. C Gonpieit cKkOpoCThIO UAET B3aUMOIEHCTBHE BOBI C
1) Hg 2) Zn 3) Mg 4) Na

2. K OBP He oTHOCHTCS peakius

1) KMnOs; — KoMnOs+ MnO, + O»

2) Cu; O+ H; — Cu + H.0
3) AI(OH)3 + HCI — AICIs + H,0
4) HCI + Fe — Fe Cl>+ H;

3.0KkHCIUTENIeM B CXEME PeaKinu
CrO3z + NHz; —Cr;03 + H,0 + N, aBisiercs

1. Cr62) N> 3) Cr3 4) N°

4. [Tpu 1ucconuanyy Kakoro BeniecTsa 00pa3yroTcsi HOHBI BOJIOPOJIa
1) kapOoHaT HATPHs 2) THAPOKCUI HATPUS

3) cepHas KucioTa 4) KpeMHHEBasl KHCIIOTa
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5. IIpu nomHo# nuccormarmy 1 Mose HuTpaTa amomuaus ( 111) B pactBope oOpasyercs

1) 3 MOJIb KaTHOHOB AOMUHMA U | MOJIb HUTPAT-HOHOB

2) 2 MOJIb KATUOHOB AMIOMUHUS U 3 MOJIb HUTPaT-HOHOB

3) 1 MOJTb KATHOHOB ATFOMHUHHUS B 2 MOJIb HUTPaT-HOHOB

4) 1 MOJIb KATHOHOB ATFOMUHUSA ¥ 3 MOJIb HUTPAT-HOHOB

6. BeiOepuTte BepHYIO 3amich NpaBOW YacTH ypaBHEHUs qucconuanyu ¢pochaTta HATPUS

1) =Na"+ PO43' 2) =3 Na*+ PO43'

3) =2Na*+ PO, 4) = Na" + HPO,*

Yacte B

1. YcTaHOBHUTE COOTBETCTBHE MEXKIY OKHUCIUTENLHO-BOCCTAHOBUTENFHBIM MPOLIECCOM, 0003HAUEHHBIM CXEMOM

nepeiadr 3JIEKTPOHOB, U CXEMOM XMMHUYECKON PEaKIiu.

1) S°— S* A. SO, + O, — SO

2) S4* S8 B. NH; + O,—NO + H,O

3) N° >N*™B.S+ 0, —-S0,

4) N** 5N**T'. H,0 + NO; + O — HNO3

. Hx+S — H,S

2.YCTaHOBUTE COOTBETCTBHE MEXK/Y PEareHTaMH U COKPAIEHHBIMA HOHHBIM YPaBHEHHEM PEaKIIUH
PeareHTs! coxpaii€¢HHbIe MOHHBIC YPABHEHMSI PEAKIIUI

1) cynbgar meau(Il) u ruppokeun Hatpus A. COs% + 2H* — H,0 + CO,

2) a30THas KMCJIOTA M ruApokcu Kanus b. Cu?* + 20H — Cu(OH);

3) xap6oHaT Kanus U consgHas kuciaora B. CuO + 2H* — Cu?* + H,0O

4) oxcun menu (I1) u constras kucmora I'. H + OH — H,0

3. Jlns cMeteHusl XMMUIeCKoTo paBHOBecHs peakin 2SO0, + O, = 2503 + Q
B CTOpOHY 00pa3oBaHus okcuaa cepsl (VI ) Heobxomammo

1)nOBBICHTE TeMIIEpaTypy

2) IOHU3UTDH TEMIIEPATYPY

3)yMEHBIIUTD aBICHHAE

4) yBeIMYHTh JAaBJICHUE

5) ymeHbIHUTH KOHLEHTpanuio O

6) yBenuuuTh KOHIEHTparmoo SO»

Yacrts C

1. Onpenennure KOINYECTBO TEIUIOTHI, KOTOPOE BBIAETUTCS NMPH 00pazoBaHuu 120 r okcuia MarHusi B pe3yJsibTaTe
peaKkuy ropeHns: MarHus, ¢ MOMOIIBI0 TEPMOXUMHYECKOTO YPAaBHEHHSI.

2Mg+ 0, =2MgO + 1204 x]Ix
KonTpoabhas padora no teme: «HemeTranasn (9 kiaacc)
Bapuanr 1

1. 3anummTe MEKTPOHHYIO (DOPMYITYy XUMHYECKOTO 3JIEMEHTa C MOPAIAKOBBIM HOMepoMm 15.
2. Onpenenute, B Kakux peakmusix N sBISIETCS OKACITUTENEM, a B KAKMX BOCCTAHOBUTEIIEM:
a) TPH B3aMMOJIEHCTBUY C METAJIIOM;
0) 1pH B3aMMOJICHCTBUH C BOJOPOIOM;
B) TIpY B3aWMOJICHCTBUH C KHCIIOPOJOM.
(3anmmuTe 3TH peakuuu!)
3. OcymecTBUTH Menouky npespamieauit. Si—Mg2Si—Si02—Na2Si03—H2Si03—Si02
4. [IpenmonoxxuTe MIaH paclo3HaBaHUs PaCTBOPOB: CyJb(aTa, XJI0puAa U HOAUIA HATPHUS.

3anuimTe ypaBHEHUS HCIIOJIb30BAaHHBIX PEaKInii.
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5. Beraucnurte maccy ocazka, Bermasiiero npu ciuBanuu 104 mr 20%-ro pactBopa xjopuaa 6apus ¢ H30BITKOM pacTBOpa

CEpPHOM KHUCIJIOTHI.
Bapuanrt 2

1. 3anmummTe MEeKTPOHHYIO (DOPMYITy XUMHYECKOTO 3JIEMEeHTa C MOPAAKOBbIM HOMepoMm 16.

2. Ompenenure, B KaKuX peakiusix P sBiseTcss OKHCIUTENeM, a B KAKUX BOCCTAHOBUTEIIEM:

a) MPH B3aNMOJICHCTBAN C METAJIIOM;

0) MpH B3aMMOJICHCTBUHN C BOIOPOIOM;

B) TIpY B3aWMOJICHCTBUH C KHCIIOPOIOM.

(3amumuTe 3TH peakun!)

3. OcymiecTBHUTh NENOYKY MpeBpamiernid. S — ZnS — SO2 —-S03 — H2504 — BaSO4

4. lIpenmnonoxuTe MIaH paclio3HaBaHUS PACTBOPOB: COJISIHOM, CEPHOI, A30THOM KM CJIOT. 3alUIINTE YPAaBHEHUS
WCTIONTb30BAaHHBIX PEAKITHI.

5. Kakoii 00beM aMMuaka MOXHO TIOJIYYUTh MPH B3auMoeicTBuu 10,7 KT XJI0pHIa aMMOHUS ¢ THAPOKCHIOM KaJIbITHs,

€CJIM JTOJIA BBIXOJa IpoaykTa 98%?
Bapmant 3

1. 3anummre 3JEeKTPOHHYI0 (HOPMYITY XUMHYECKOT'O 3JIEMEHTA C MOPAIKOBBIM HOMepoMm 17.

2. Omnpenenure, B KAKUX PEakIusaxX S ABISCTCS OKUCIIUTENIEM, a B KAKUX BOCCTAHOBHUTEIICM:

a) TIpY B3aUMOJICHCTBUU C METAILIOM;

0) 1Ipu B3aMMOJICHCTBUH C BOJIOPOIOM;

B) IIpY B3aWMOJICUCTBUU C KHCIIOPOJIOM.

(3anumuTe 3TH peakuuu!)

3. OcymectButsh nemouky npespamiennii. NH3—NO—NO2—HNO3—Cu(N0O3)2—CuO

4. IIpenmnonoxuTe MiIaH paclio3HaBaHUS PacTBOPOB: (pochaTa, kapOOHATA M THAPOKCHAA HATPHS. 3aMUIINTE
YpaBHEHUS MCIIOIH30BAHHBIX PEAKIINH.

5. K pactBopy, B KOTOpoM HaxoauTtcs 42,6 rpaMM HUTpaTa alfOMUHHUSA, IPUIMIIN pacTBOp, CoAepKaluil 16 kuiaorpaMm
rugpokcuaa Hatpusi. Paccuuraiite Maccy oOpa3oBaBLIErocs: Ocaka.

Koutpoabnas padora Ne 3 mo teme «MeTanibny.
Bapuanr 1.
Yacts A.

IIpu BeINOJIHEeHNM 3a1aHNii BbIOepHTE HOMEP OHOT0 MPABHJIBHOIO OTBETA.
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1.Haubonee cuipHbIE BOCCTAHOBUTEIHHBIE CBOWCTBA MPOSIBIISET

a) K6) MgB) Lir) Na

2.Psn, B KOTOpOM BIIEMEHTHI PACIIONOKEHBI B MOPSAKE BO3PACTAHUS HX aTOMHOTO paanyca:
a) B—>Be—LiB) K—>Na—Li

6) Mg—Ca—Be r) Na—>Mg—Al

3.2neKTpoHHas KOH(UIypalys BHEIIHETO 3JIEKTPOHHOTO CJI0s1. ...25°2p! cooTBeTCTBYET aToMy
a) amoMHuHUS 6) Oopa B) CKaHAMS T) Kaaus

4. PeaxtnBoM Ha KaTnoH Al** sBisercs

a) CI' 6) Na* B) OH 1) COs*

5.Hambonee akTHBHO ¢ BOJIOH NPH KOMHATHOW TemIieparype OyAayT B3auMOJIeliCTBOBaTh 00a MeTaslia U3 Hapsl
a) NauCu6)LinNaB)KuMgr) Cuu Hg

6.C pacTBOpaMu KHCJIOT OyAyT B3aNMOEHCTBOBATH 00a MeTaa

a) Lim Ag6) Nauw HgB) Ku Mgr) Cuu Hg

7. I1pu B3anMOIEMiCTBIY KeJie3a ¢ BOJOM MPH HArPEeBaHUU 00pa3yeTcs

a) COJIb ¥ BOJIa B) OKCHUJI METaIlJIa U BOJOPO.T

0) OCHOBaHHE U BOJIOPO/I T') PEAKIIHsI HE IPOTEKAeT

8. C Bomoii ¢ 00pa3oBaHWEM OCHOBAHHS U BOJIOPOJa OYAET B3aMMOICHCTBOBATh
a)Ca6)CuB)Znr) Ag

9. AMmdoTepHslif okcH 00pa3yeTcs Npy B3aUMOACHCTBHU KUCIOPOAa U

a) HaTpus 6) MeaU B) MarHus ) [IMHKA

10. Jlyis BEITECHEHUSI MEAH U3 PACTBOPA €€ COJIM MOKHO HCITOJIB30BATh

a) HaTpuii 0) cepebpo B) KAIBIIHIA T) JKEIE30

Yacto B.

B1.YcraHoBuTe COOTBETCTBHE MEXK Ty TPaBOM U JIEBOM YaCTAMH ypaBHEHUN

1) CutHNO3 0m— A) FeCls+Ha1
2) Fe+HCl— b) FeCly+Hz1
3) Fe+Cl,— B) FeCl,
4) Cu+HNO 35— I') FeCls

Z[) CU(NO3)2 +NOT+H20
E) CU(NOs)z +N02T+H20

B2. Hanmmwre ypaBHEHUS peakiinii, COOTBETCTBYIOIINX MPEBPAIICHUSAM, YKaKUTE TUIIBI PEAKIMIA U YCIOBUS UX
[IPOTEKAHUS:

A) Fe — FeClz — Fe(OH); — Fe;03 — Fey(SO4)3

B)Al—Al,03—AlICI3—Al(OH)3;— Al2(SO4)s—AI(NO3)s|,
NaAlO;
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B3.PaccunTaiiTe Maccy oKkcHaa Maraus, KOTOPBIi o0pa3yeTcs Ipu o0xure kapooHara maraus maccoit 200 T,
conepkarero 10 % mpumeceii.

BapuanT 2. YacTts A.

IIpu BbINOJIHEHUN 3aJaHUIi BbIOEpUTE HOMEP OHOT0 MPABUJILHOI0 OTBETA.
1. HanGoiee cuapHBIE BOCCTAaHOBUTEILHBIC CBOMCTBA IMPOSBIISAET
a) K6) AlB) Nar) Zn
2.Psy1, B KOTOPOM 3JIEMEHTHI PACTIONIOKEHBI B IOPSIIKE YMEHBIIEHHSI UX aTOMHOTO pagnyca:
a) Al-Mg—Na B) Li—»Na—K
6) Ca—Ba—Ber) Ca— Mg—Be
3.2neKTpoHHas KOHQHUTYpaLKs BHEIIHETO SIEKTPOHHOTO Clo4. ...3523p! cooTBeTCTBYET aToMy
a) amoMHuHUS 6) Oopa B) CKaHAWS T) Kaaus
4 PeaxtuBoM Ha noH Ca?* sBjiseTcs HOH
a) CI' 6) Na* B) OH ) COz*
5. Hanbonee akTHBHO ¢ BOAOH IpH KOMHATHOH TeMIiepatype OyIyT B3aMMOJICHCTBOBAaTh 00a METalia U3 Maphl
a) KuCu6)NauKB)NauZnr)Cuu Hg
6.C pacTBOpaMu KHCJIOT OyAyT B3aUMOJICHCTBOBATh 00a MeTaslia
a) KuCu6)NauHgs)KuZnr) Cuu Hg
7. [1pu B3aMMOCHCTBUY IIMHKA C BOJIOU MPH HAarpeBaHUM 00pasyercs
a) COJIb M BOJA B) OKCHJI METajlla U BOJOPOA
0) OCHOBaHHE U BOJIOPOJI ') PEAKIIMsI HE IPOTEKACT
8. C BoJ10¥1 ¢ 00pa30BaHMEM OKCH/Ia METaJlIa M BOJAOPOA IIPH HarpeBaHUM OyIeT B3aUMO/ICHCTBOBATh
a) Na0) FeB) Cur) Ag
9. AmdotepHbIii OKcH[ 00paszyeTcs MpH B3aNMOICHCTBUN KUCIOPOAa U
a) HaTpus 0) aTFOMUHMS B) MarHus T) 6apus

10. JIs1 BBITECHEHUST MEIM U3 PacTBOpa €€ COJIM MOXKHO UCTIOIB30BATh a) KaJIMi 0) INTHI B) IIUHK T') HATPHIA

Yacts B.

B1. YcranoBure cooTBETCTBHE MEXKTY TPABOM U JIEBOW YaCTAMHU ypaBHEHUH

1) Cu +H2SO4paz6.— A) Al(OH)z+H21
2) Cu +H2SOuskoHI1.— B) He B3aumoeicTBYET
3)Al+H0— B) CuSO4 + SO1 + H20
4)Al,05+HCl— I') AICIz+H,0

J1) AlClz+H21

E) CuSO4 + H2S1 + H20

B2. Hanumure YpaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX MPCBPAILICHUAM, YKAKUTC TUIIbLI peaK]_[I/Ifl " yCJIOBHA UX
MMPOTCKAHUA:

A) Fe — FeCl, — Fe(OH)2 — FeO — FeSOq4
B) Na—>Nazoz —>Na20—>NaOH—>Na3PO4—>NaN03_
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Na2C03

B3. Beruucnute, kakoir 00bEM yriaekucioro rasa (H.y.) Beigenutcs npu ooxure 500 r kapboHata Maraus?

HToropasi KOHTPOJIbHASA padoTa 0 Kypcy XMMHUHM.
Bapmanr 1.

1. 3apanue 1
Ha nannom pucynke

r@‘

\.,
M300pakeHa MOJIeNIb aToMa

1) xmopa
2) a3ora
3) Maraus
4) dropa
3amanue 2
Kakotii Buji XuMHUYECKOH CBsI3U B MOJIeKyJie okcuza cepbi(1V)?

1) nonnas
2) KOBaJICHTHAsI MOJISIpHAsT
3) KOBaJICHTHAsI HETIOJIIPHAsT
4) MeTaTaeckas
3ananue 3
B ypaBHeHun xumudeckoi peaknuu, cxema kotopoit Li + N 2 — Li 3N, cymma Bcex kodhHUmeHToB

14
2) 6
3)7
4)9
Sananue 4
XKeneso pearupyer ¢

1) x7mopuaoM Kanbluus
2) 6pomom
3) OKCHIIOM HATpHS
4) TUAPOKCHUIOM HATpUS
. 3aganue 5
I'mnpoxcup sxenesa(ll) pearupyer ¢ pactBopom

1) cynbdara HaTpust
2) xapOoHaTa Kanus
3) xJopuaa KambIus
4) 6pomMoBOOPOIA
3ananue 6
Bepnbl tu cyxieHus 0 paBUIaX MPUMEHEHUS U XPaHEHUS IpenapaToB OITOBOM XUMUN?

A. Adp030IIH, HCIOJIb3YIONIHECS B Ka4eCTBE CPEACTB il OOpbOBI ¢ OBITOBHIMH HACEKOMBIMH, OE€30IMACHBI IS JIETeH U
KUBOTHBIX.
b. PacTBOpuTenu u MoroIIme CpeaCcTBa IOMYCKASTCS XPaHUTh B IOCTYITHBIX JUIS ETeH MECTax.

1) BepHO TONBKO A
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2) BEepHO TOJBKO b
3) BepHBI 00a Cy)ICHUS
4) 006a CyX/IeHUs HEBEPHBI
3anmanue 7
Ha xakoii muarpamMme pacrmpenesicHHe MacCOBBIX JOJICH 3JEMEHTOB OTBEYAaeT KOJMUYCCTBEHHOMY cocTaBy oprtodocdara
1) 3)
32%

45%

25%

2) 4

9

21%

aMMOHHMA? 28%
3amanue 8

HpI/I BBITIOJTHCHUU 3aJaHUsI U3 Hpe}lﬂO)KeHHOFO HepeqHﬂ OTBCTOB BI)I6epI/ITe JABa HpaBI/IHBHLIX W 3aIIHUIINUTC ]_[I/I(bpbl, 1o
KOTOPBHIMU OHH YKa3aHbl.

B psiny XMMH4eCKUX 3J1€MEHTOB:

1) yBennumBaeTcs paguyc aTOMOB

2) yBeTHMUYMBACTCS 3JIEKTPOOTPHULATEIHHOCTD

3) ycunuBaroTCsi KHCJIOTHBIE CBOHCTBA BBICIIMX OKCHJIOB

4) BO3pacTaeT 3HaYCHUE BBICIIIEH CTETIEHN OKUCIICHHUS

5) yBeIMYHMBACTCS YHCIIO AIEKTPOHOB BO BHEITHEM 3JIEKTPOHHOM CJIO€ aTOMOB

3ananue 9
YKaxkHuTe yTBEPKACHUS, BEPHBIE I YKCYCHOU KUCIIOTBI

1) mpu KOMHATHOI TeMIiepaType SBISIEeTCs TBEPABIM BEILIECTBOM

2) mpakTHYECKH HEpaCTBOPHMA B BOJIE

3) ucnonb3yeTcs B NUILEBOM MPOMBILIIICHHOCTH B KA4Y€CTBE KOHCEPBAHTA
4) npuMeHseTCs B MEIULMHE U IPU U3TOTOBJIIEHUH KOCMETHYECKHX CPEJICTB
5) UMeeT pe3Kuid, HEMPUATHBIN 3amax

3aganue 10
JlokazaTh HaTMYME KUCIOPOJIa B COCYIIE MOXKHO C IIOMOIIIBIO

1) Tneromeit Ty4rHbI

2) BIaXXHOH JTaKMYCOBOM OyMasKKu

3) pacTBOpa aMMHaKa

4) U3BECTKOBOIA BOJIBI
Sananue 11
K 125 t pactBopa cepHOi KHCIOTHI JT0OaBHIM H30BITOK THIpokapOoHata Harpus. OOmmid 00bEM BBIAETHBIIETOCS Ta3a
coctaswia 11,2 1 (H. y.). Onpenenute MacCOBYIO JOJIO CEPHON KHCIIOTHI B PaCTBOPE.

Bapuanr 2.

3apanmue 1

2e be Cxema CTPOCHUS 3JICKTPOHHBIX 0000U€EK COOTBCTCTBYCT aTOMY XUMHNYCCKOT'O 3JICMCHTA
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1) 2-ro nepuona VIIA rpymisl
2) 5-ro mepuopa VIIA rpymisl
3) 2-ro mepuoaa VA rpyrmiibt
4) 5-ro nepuona IIA rpymrb
2. 3aganme 2 Ne 5151
B kakoM psijly XUMHUYECKUE IIEMEHTBI PACIIONIOXEHBI B MOPSAKE YCHICHHSI METAIUIMYECKUX CBOWCTB COOTBETCTBYIOIIUX MM

MIPOCTHIX BEIIECTB?

1) xanpuuii — Kanuii — HaTpui
2) kanmuii — HaTpUH — JTUTHHA
3) HaTpuii — MarHuii — aJTFOMUHUN
4) Marauii — Kaibluid — Oapwuii
3ananue 3
Kaxoii Bug xuMmdaeckoil cBs3u B Mosiekyie (ropa?

1) nonnas

2) KOBaJICHTHasl MOJISIPHAst

3) KoBaJIeHTHasI HETIOJISIPHAST

4) Metanmnueckast
3ananue 4

BzanmoneiictBue mexay okcunom meau(ll) u Bomopogom npu HarpeBaHuM — 3TO
peaxius

1) paznoxenus
2) 3aMelICHUSI
3) coequHEeHUS
4) obmeHa
3aganue 5
B pactBope cynbgara ammonust Haxoautcsi 0,6 MOJIb MOJOKUTENBHBIX HOHOB. KOJIMYECTBO OTPHUIIATEIBHBIX HOHOB B 3TOM

pacTBOpe paBHO

1) 0,2 moJb
2) 0,3 monb
3) 0,6 moib
4) 1,2 monb
3ananue 6
B peakuuto ¢ rugpokcunom xenesza(lll) Bcrynaer

1) HuTpat HaTpuUs

2) cynbdar Oapus

3) THIPOKCH ATTFOMUHUS
4) coJsiHast KUCIIOTA

3amanme 7

Ha kakoil nuarpamMmme pacnpejiesieHie MacCOBBIX JIOJIEN 3JIEMEHTOB COOTBETCTBYET

3amanme 8
Kak ¢ocdop, Tak u cepa

1) uMeroT B aTOMaxX OJUHAKOBOE YHCIIO SIEKTPOHHBIX CIOEB
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2) TIPOSIBIISIOT YCTOWYMBYIO CTEIIEHD OKHUCIIEHUS +2

3) ABJISAIOTCS HEMETAIJIAMH

4) B COCTUHCHHSIX TIPOSIBIIIOT TOJIBKO IMOJIOKHUTEIBHBIC CTEIICHN OKUCIICHUS

5) 00pa3yIoT BBICIINE OKCHIbI, OTHOCSIIMECS K OCHOBHBIM OKCHIaM
3aganue 9

[Ipu BBIMOJIHEHWU 33aJ]aHUS U3 MPEIOKESHHOTO TIEPEYHS OTBETOB BHIOCPHUTE NIBAa MPABWIBHBIX M 3aIUIINTE ITUGPHI, MO
KOTOPBIMH OHHU YKa3aHbl.

Kakue YTBEPKACHUA OTHOCUTCIIBHO chyCHOI‘/'I KHUCJIOTBI CHpaBe,[[J'II/IBLI?

1) xopoIio pacTBOpuMa B BOJIE

2) MpaKTHYECKU HE MaXHET

3) mpOoSBISET CBOMCTBA CUIIBHOM KUCIIOTHI

4) pearupyeT co meI09aMu

5) ipu OOBIYHBIX YCIOBUSX HAXOJIUTCSA B Ta3000pa3HOM COCTOSTHUHM
3ananmue 10

B mpubope, n300paxxE€HHOM Ha PUCYHKE, HENb3s IOIYYUTh U COOPaTh

1) a3oT

2) KHCIOPOJ

3) X7IopoBOIOPOT

4) metaH
3apanme 11

Beruncnure 06b€M amMuaka (H.y.), HEOOXOAUMOTO JUIS TIOJTHOTO B3aMMOAEWcTBUs co 196 T pacTBOpa cepHON KHUCIOTHI C
MaccoBoi goieit 2,5%.

JaHbl BemiecTna:
Hcnone3ys Boty 1 HEOOXOIMMBIE BENIECTBA TOJBKO M3 3TOTO CIHCKA, MONy4yuTe B ABe ctamuu xiopun Meau(ll). Omummre
MPU3HAKU NPOBOAUMBIX peakiuil. s BTOpoil peakiuy HalUMIIUTE COKPAIEHHOE HOHHOE YPABHEHUE PEAKIIUH.
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