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1. Llenu v 3agauv gucumniuHbl

N3y4eHne xummnmn Ha NpodpunsibHOM YPOBHE CpeHero NnpogeccnoHanbLHoOro
o6pa3oBaHnst HanpaBneHo Ha AOCTUXKEHNE CneayoLWnX Lenen:

- OCBOEHMWE CUCTEMbI 3HaHUM O PYHOAMEHTAasbHbIX 3aKOHaX, TEOpUAX, dpakTax XMMuMm,
Heobxo4MMbIX A4S MOHUMAaHUA Hay4YHOW KapTUHbI MUPa;

- OBrafieHne yMeHUsIMU:. XapakTepu3oBaTb BeLLlecTBa, mMaTepuarnbl U XUMUYECKue
peakumn; BbIMNOMHATbL NabopaTopHble 3KCNEePUMEHTbI; NPOBOAUTL pacyeTbl N0 XMMUYECKUM
dopmynam 1 ypaBHEHUSM; OCYLLECTBNATb NOUCK XMMUYECKON MH(POpMaLMn U OLeHUBaTh ee
[OCTOBEPHOCTb; OPUEHTUPOBATLCSA U NPUHUMATL PeLleHNsa B NPOBEMHbIX CUTyauusXx;

- pasBuTMe MO3HaBaTENbHbIX WHTEPECOB, WHTENNeKTyanbHblX W  TBOPYECKUX
CrnocoBHOCTEN B Mpouecce WU3YyYEHUS] XMMUYECKOW Hayku U ee BKraga B TEXHUYECKUN
nporpecc UMBUNMU3aLMu; CHOXHBIX U NPOTUBOPEYUBLIX NyTEW pasBUTUS UOEW, Teopuin u
KOHLeNUnn COBPEMEHHON XUMUN;

- BOCNUTaHue y6exxaeHHOCTU B TOM, YTO XMMUS - MOLUHBbIN UHCTPYMEHT BO3AENCTBUS
Ha OKpY>KaloLLyto cpefy, 1 YyBCTBa OTBETCTBEHHOCTU 3a NPUMEHEHUE NOJTyYEHHbIX 3HaHUN U
YMEHUN;

- NPUMEHEHWE MOSYyYEHHbIX 3HAHUM W YyMeHuh ana: ©6esonacHonm paboTbl C
BellecTBaMn B nadbopatopun, ObITY M Ha NPOU3BOLCTBE; PELUEeHNa NpaKTUYeCKNX 3agdady B
NOBCEAHEBHOW XU3HUW; NpeaynpexaeHns sBneHn, HaHOCALWKNX Bpea 300POBbI0 YerioBeka U
oKpyXxatLen cpege; nNpoBefdeHUs uccregoBaTernbCkux paboT; co3HaTenbHoro Bblbopa
npodeccuun, CBA3aHHOM C XMMNEN.

2. T[lepe4eHb NMaHUpPyeMbIX pe3ynbTaTOB 00Yy4eHUsl, COOTHECEHHbIX C
nnaHupyeMbiMU pe3yfibTaTaMyM OCBOEHUsi o6pa3oBaTeNnibHOM NporpamMmbi

B pesynbtaTte ocBoeHus yuebHoro npeameTta oby4varoLmnncs JOmMKeEH:

3HaTb/MOHNUMATb:

- poJSib XMMUWN B €CTECTBO3HAHWUK, ee CBA3b C APYrMMU €CTECTBEHHLIMWN HayKaMu,
3Ha4YeHne B XXN3HN COBPEMEHHOIO 06LLECTBa;

- BaXKHEeMLMe XMMMUYEeCKMe NOHATUS: BELLECTBO, XMMUYECKUIA NIEMEHT, aTOM, MOJSieKkyna,
Macca aTOMOB U MOSIEKYM, NOH, paauKan, annoTponus, HyKnMabl U N30TOMNbI, aTOMHbIE S-, p-,
d-opbutann, Xxumumyeckas CBs3b, ONEKTPOOTPMUATENBbHOCTb, BanieHTHOCTb, CTEMNEeHb
oKucneHus, rmépuansaums opbutanemn, NPOCTPaHCTBEHHOE CTPOEHME MOSEKYS, MOSlb,
MONsipHas Macca, MOMspHbIi 0ObeM, BELLECTBA MOSEKYNSAPHOrO WU HEMOEKYNSIPHOro
CTPOEHMUS, KOMMSEKCHbIE COeAVMHEHUs, [OUCMEepPCHble CUCTEMbl, WCTUHHbIE PaCcTBOPbI,
anekTponuTuyeckaa amccounaumns, KUCMOTHO-OCHOBHbIE peakuun B BOLHbIX pacTBopax,
rMaponn3, oKUCNeHne N BOCCTaHOBIIEHME, ANEKTPOSN3, CKOPOCTb XMMUYECKOWN peakuuu,
MexXaHu3M peakuuun, Katanus, TennoBou I3P@EKT peakuuu, 3JHTanbnus, TennoTa
obpa3oBaHus, IHTPONUS, XMMUYECKOE PaBHOBECKE, KOHCTaHTa pPaBHOBECUS, YriepoaHbIN
ckeneT, PyHKLUMOHanNbHaga rpynna, roMonorus, CTpyKTypHasi U npoCcTpaHCTBEHHas U3oMepus,
WHAOYKTUBHbLIA N Me30MepPHbIN 3PPEKTbI, 3NEeKTPOodus, HyKneodun, OCHOBHbIE TUMbI peakLunii
B HEOPraHMYeCcKOW U OpraHNYeCcKon XMMUK;

- OCHOBHbI€ 3aKOHbl XMMWUW: 3aKOH COXpPaHEHUs1 MaccCbl BELLECTB, NEPUOANYECKNIN 3aKOH,
3aKOH NOCTOAHCTBA cOCTaBa, 3akoH ABoragpo, 3akoH ['ecca, 3aKoH AeNCTBYOLWMX Mace B
KWHETUKE N TEPMOAUHAMUKE;

- OCHOBHblE TEOPUN XUMUU: CTPOEHUSA aToOMa, XMMUYECKON CBA3U, dNEKTPOSIUTUYECKOM
auccoumaumn, KACAOT U OCHOBAHUW, CTPOEHUSI OpraHuM4Yeckux CcoeguHeHun (BKnoyas
CTEPEOXMMUIO), XUMUYECKYHO KUHETUKY N XUMUYECKYIO TEPMOANHAMUKY;

- Kraccuurkaumio U1 HOMEHKNaTypy HeopraHMYecKUx N OpraHNYecKnX coeauHeHn;

- NPUPOAHbIE UCTOYHMKM YTIEBOAOPOLOB U CNOCcoObl X NnepepaboTku;

- BellecTBa 1 maTepuarbl, LUMPOKO UCNOSb3yeMble B NPaKTUKE: OCHOBHbIE MeTarnbl U



cnnasbl, rpaduT, KBapL, CTEKNO, LUEMEHT, MWHeparbHble yaoOpeHusa, MUHepasribHble U
OpraHuMyeckne KUCroThbl, LWEenovM, amMMumak, YrrneBoaoponbl, (OEeHOM, aHWIMH, MeTaHor,
3TaHOM, STUMEHMNUKOMb, MUUEPUH, dopmManbaerna, auvetanbaerng, aueToH, [Ko3a,
caxaposa, Kpaxmar, KrnertdyaTtka, aMMHOKUCIOTbI, 6EenKkn, NCKYCCTBEHHbIE BOSIOKHA, Kay4dyKu,
nfacTMacchl, Xupbl, Mbifia 1 MoKLME CPeaCTBa;

yMeTb:

- onpefensTb: BanNeHTHOCTb M CTEMEHb OKUCINEHUS XMMUYECKMX INIEMEHTOB, 3apsig
NOHa, TUM XMMUYECKON CBA3N, NPOCTPAHCTBEHHOE CTPOEHNE MONEKYI, TUM KpUCTaNIM4YeCKon
peLleTKn, Xapaktep cpeabl B BOOHbIX pacTBOpaXx, OKUCIUTENb 1 BOCCTAaHOBUTESb,
HanpaBneHne cMelleHNsa paBHOBECUS MO BNUSHUEM pasfnyHbIX PaKTOpoB, U30OMepPbl U
roMOnoru, NPUHaANEXHOCTb BELLECTB K PasfIMYHbIM Kraccam OpraHUYecKux COeaNHEHUN,
XapakTtep B3auMHOro BNAHNA aTOMOB B MOSeKynax, TUnbl peakuumi B HeOpraHn4eckom u
OpraHn4yeckon XMMum;

- XapaktepusoBaTb. S- , p- U d-anemeHTbl MO WX nonoxeHuio B [lepuognyeckomn
cucteme [.N. MeHpeneeBa; oOwme XuMUYeckme CBOWCTBaA MeTaNNoB, HEMEeTansnos,
OCHOBHbIX KIlaCCOB HEOPraHM4yeckux COeOdMHEHUN; CTPOEHME U CBOWUCTBA OPraHU4ecKux
coeguHeHun (yrneeogoponoB, CNMPTOB, (PEHONOB, anbAerMaoB M KETOHOB, KapOOHOBLIX
KMCNOT, aMMHOB, aMUHOKUCIOT W YrieBoaoB);

- OOBSACHATb: 3aBMCUMMOCTb CBOMWCTB XMMWYECKOrO 3fiEMEHTa M 06pas3oBaHHbLIX MM
BewecTB OT nonoxeHuna B [lepuoandeckon cucteme [O.. MengeneeBa; 3aBUCMMOCTb
CBOWCTB HEOPraHMYecknx BeLeCTB OT MX COCTaBa M CTPOEHUS; nNpupoay M CnocooObl
obpas3oBaHNA XMMWYECKOW CBSI3M; 3aBMCUMOCTb CKOPOCTU XMMUYECKOW peakumm oT
pasnnyHbIX bakTopoB, peakUMOHHOW CNOCOOHOCTU OpraHUYeCcKUX COEOUHEHUI OT CTPOEHMS
X MOJEKyI,

- BbIMOMNHATL  XMMWYECKUA  IKCMEPUMEHT MO: pacno3HaBaHMIO  BaXKHEMLLUX
HEOPraHMYeCKMX N OPraHNYECKNX BELLLECTB; MOMYYEHNIO KOHKPETHbIX BELLLECTB, OTHOCSLLMNXCSA
K M3y4YEeHHbIM Krnaccam COeauHEHUN;

- NPOBOAMUTL pacyeTbl MO XMMUYECKUM (hOpMynamM 1 ypaBHEHUAM peakuuii;

- OCYyLLeCTBNATb  CaMOCTOSTENbHbIA  MOUCK  XUMWYECKOW  MHGopMauum C
NCMNOMb30BaHMEM Pa3NUYHbIX MCTOYHUKOB (CMNPaBOYHbIX, HAyYHbIX U Hay4YHO-MOMYNIAPHbIX
n3gaHun,  KOMMNbIOTEPHbIX ©a3  OaHHbIX, pecypcoB  VIHTepHeTa); uMCnonb3oBaTb
KOMMNbIOTEPHbIE TEXHOMOIMM ANa 06paboTkn 1 nepegavm MHoOpMauun n ee npeacTaBneHus
B pa3nun4yHbIX hopmax;

NCnonb30BaTb NPUOOPETEHHbBIE 3HAHNA N YMEHUS B NPAKTUYECKON OEATENBHOCTU 1
NnoBCeAHEBHOW XXWU3HWU ANS:

- NOHMMaHW4A rnodanbHbIX NPobemM, CTOALWNX Nepen YernoBe4eCcTBOM: IKONOMMYECKMX,
SHEPreTUYECKMX N CbipbEBBIX;

- OBBSACHEHUA XMMUYECKUX SBIIEHUIA, MPOUCXOOALMNX B Npupoae, bbITy n Ha
NPOW3BOLACTBE;

- 9KOJTOrMYEeCKM rpamMoTHOro NOBEAEHNSA B OKpYXKatoLlewn cpeae;

- OLEHKU BIIUSIHNSA XMMUYECKOTO 3arpsi3HEHUsT OKpy>KatoLen cpebl Ha OpraHn3m
YyernioBeka U apyrve XmBble OpraHn3mbl;

- besonacHon paboThl ¢ BewecTtBamum B nabopaTtopum, ObITY U HA NPOM3BOACTBE;

- onpeaeneHns BO3MOXHOCTU NMPOTEKaHUS! XMMNYECKUX NPeBpPAaLLEHNI B Pa3fNYHbIX
YCIOBUSIX N OLEHKN UX NOCNEeACTBUM;

- pacnosHaBaHusi U naeHTUUKaLMn BaXKHENLLIMX BELLLECTB U MaTEPUarnos;

- OLIEHKM KayecTBa NUTbLEBOW BOAbI U OTAENbHbIX MULLEBLIX MPOAYKTOB;

- KPUTUYECKOWN OLEHKN JOCTOBEPHOCTM XMMMYECKOM MHGOpMaL MK, NOCTynarLwen 13
Pa3fnnNYHbIX MICTOYHMKOB;

NpUodpeTeHNs NPaKTUYECKOro onbiTa AeATENbHOCTU, NPeaLLIecTBYOLLEN

npodeccuoHanbHON, B OCHOBE KOTOPOW NEXNUT AaHHbIA y4eOHbIn Nnpeamer.



3. MecTo ancumnnuHbl B CTPYKTYype obpa3oBaTtenbHOU nporpammsbi CINO

AvcumnnmHa oTHOCUTCS K 06a3aTenbHOM YacTh LmKna NpogunbHbIX AUCUUMAVH K
ndyvaetcd B 1 n 2 cemecTpax 1 Kypca.

4. O6bem gucuMnnHbI U BUAbI y4eOHON paboTbl

Buapbl yuebHon paboTsl Bcero yacos Cemectp

1 2
O0waa TpyaoemKoCTb y4ebHoro npeamMeTa 177 7 100
(mopyns)
KoHmakmHas paboma B T.M. ayanTopHbIE 117 51 66
3aHATUSA:
Jlekumn 67 34 33
MpakTnyeckme 3aHATUS 39 17 22
JlabopaTopHble paboTbl 11 11
Bug awectaumm Ok3ameH JK3ameH
CamocmosimenaHasi paboma: 60 26 34
MogroToBka K MPaKTUYECKUM 3aHATUSAM 12 6 6
MoaroToBka K BbINOSIHEHMIO pedepaTta 12 6 6
MoaroToBKa K TECTUPOBAHMIO 20 10 10
[TpopaboTka maTepuranoB MO KOHCNEKTY NeKLN 8 4 4
(3awmTa npakTnyeckux paboT, TeCTUpOBaHME)
MoaroToBka Kk NabopaTopHbIM 3aHATUAM 8 8

5 CopepxaHuve AUCUMNNUHBLI, CTPYKTYpUpOBaHHOe Mo Temam (pasgenam) c
yKazaHueM OTBeAeHHOro Ha HUX Konm4yecTBa akaAeMn4ecKux 4acoB U BUAOB Y4EOHbIX
3aHATUN

5.1 CopepxaHue pa3agenoB AUCLMUMIIUHDI

HavmMeHoBaHve TPYOOEMKOCTE
Ne pasgena CopepxaHve pasgena pasfena, yachbl
n/n y4yebHoro (yka3blearomess membl U Qudakmuyeckue eOuHUUbI)
npeameta
MeToabl Hay4HOro NO3HaHUA 42

Hay4Hble MeToabl UCcCcneaoBaHUs XMMUYECKNX BELLECTB U

npeBpalleHnin. Porb XMMU4YECKOro 3KCNepUMEHTa B

Nno3HaHMK NpMpoapbl.

OcHOBbI TEOPETMHECKON XUMUK. VICTOYHUKN XMMUYECKOW

MHopMaunn: y4ebHble, HaydYHble U Hay4YHO-MONYNsPHbIE

n3gaHns, KOMMbHOTEpHble 0asbl OaHHbIX, Pecypchbl

MHTepHeTa.

Xnmunyeckoe 3arps3HeHNe OKpyXKalllen cpedbl U ero

nocneacTeus.

Mpobnembl 6Ge30nacHoOro MCnonb3oBaHUSA BELLECTB U

XUMUYECKUX peakLUin B COBPEMEHHOM XXMN3HN. TOKCUYHbIE,

roptoyee v B3pbIBOOMNACHbIE BELLECTBA.

Atom. Mogenu cTpoeHus atoma. Agpo u HyknoHbl. Hyknnapl

1 HeopraHnyeckas 1 M30TONMbl. ANEeKTPOH. ATOMHas opbuTarns. SneKTpoHHas

M5 KOHdUrypaums atoma. BaneHTHble aNeKTPOHbI.
CoBpemeHHas hopmMynupoBKa Nepnoanyeckoro 3akoHa u
COBPEMEHHOE COCTOSIHUE.
Meprnogunyeckon cucTtembl XuMmmnyecknx anemeHTos .M.
MeHoeneeBa. OnEeKTPOHHbIE KOHUrypauum aTtoMoB
nepexoaHbIX 3NIEMEHTOB.
Monekynbl U Xumuyeckasl CBsi3b. XapakTepUCTUKM
KOBaNeHTHOW CBA3N. DNeKTpooTpuuaTenbHOCTb. CTeneHb
OKWUCIEHUS 1 BaNEHTHOCTb. [poCTpaHCTBEHHOE CTPOEHME
monekyn. [lonapHocTb Monekyn. WMoHHasa cBA3b.
MeTannnyeckas cBs3b. BogopogHas cBs3b.
CoBpeMeHHble NpeacTaBneHns O CTPOEHUM TBeEpPOpIX,

XUOKMX U ra3000pasHbIX BELLECTB.

O6was "




UHuctele BewectBa M cMecu. XMMUYECKMe MeToAbl
pasgeneHunsa cmecen. [incnepcHole cMcTeMbl. VICTUHHbIE
pacTBopbl. PacTBopeHmne kak prnsmko-xumm4eckmii npouecc.
TennoBble 4BReHWa npu pacTteopeHnn. Cnocobbl
Bblpa)KeHNS KOHLEHTpauumn pacTBOPOB: MaccoBas 40N
pacTBOPEHHOro BeLLEeCTBa, MOMsipHas M MOnsnbHasa
KOHLeHTpaLmu.

OnekTponuTtuyeckas guccoumaums. CunbHble u cnabble
anekTponutbl. KoHCTaHTa guccoumaumm. Peakumm MOHHOMO
obmeHa. KncnoTHO-OCHOBHblE B3aUMOAEWCTBUS B
pacTtBopax. AMcoTepHocTb. BogopoaHbin nokasartens (pH)
pacTBopa.

'Maponma opraHNYecKMX U HEOpPraHMYECKUX COEANHEHWN.
OKncnuTenbHO-BOCCTaHOBUTENbHbBIE peakuun. Metoabl
anekTpoHHoro 6anaHca. Koppoans metannos v cnocobbl
3alWnTbl OT Hee. XMMUYECKME UCTOYHMKN TOKa. ONeKkTponum3
pacTBOPOB M pacniaBoB.

MpnynHbLI MHOroOOpa3uns BELLECTB: N30MEPUS], FOMOSIOTUs,
annoTponus, N3oToNwus.

Knaccudukaumsa n HomeHknaTypa HeopraHM4eCcKX BeLLEeCTB.
XapakTtepHbie XUMUYeckme CBOWNCTBA MeTarnnos,
HeMeTanmnoB M OCHOBHbIX KIACCOB HEOPraHM4ecKmx
COEeNHEHNN.

Bogopoga. Boga. Nepokeng Bogopoaa.

O6wwme cnocobbl nonyyveHns metannos. [MoHATUE O
meTannypruun. Crnnaebl (YepHbIE U LIBETHBIE).

Xumnyeckne peakuun, nX Knaccudvkaums B

HEeopraHM4YeCcKoOn 1 OPraHN4ECKoO XMMUN.
3aKOHOMEPHOCTU MPOTEKAHUSI XMMWUYECKUX PeakLm.
TennoBble addekTol peakumni. TepMoXummnyeckue
ypaBHeHwus1. NoHATMe 06 sHTanbnum n aHTPonmu. 3akoH
"ecca n cneacTeuna U3 Hero.

CkopocTb peakuun, ee 3aBUCUMOCTb OT PasfUYHbIX
hakTopoB. 3aKOH AENCTBYHOLNX MAcC. DNieMEeHTapHbIE U1
CNOXHble peakuuu. JHeprusa aktmBauuu. Katanus u
KaTanusaTopbl.

O6paTtumMocTb peakumnin. XuMm4yeckoe paBHOBECHE.
KoHcTaHTa paBHoBecusi. CMeLleHne paBHOBECUS Nof
AencTenemM pasnuyHblx daktopos. MpuHuun Je WaTtense.
duanyeckne MeToabl pasgeneHns CMecen U OYNCTKN
BelLecTB. Kpuctannuaauus, akCTpakuus, AUCTUNNAauus.
KayecTBEeHHbIN M KONMMYECTBEHHbINM aHanu3 BELLEeCTB.

OpraHu4eckas
XUMUA

Onpepenexue Xapakrepa cpenpl. MHaukaTopbl.
KauecTBeHHble peakumm Ha HeopraHn4eckme BeLecTBa 1

NoHebl.

| eopua CTpOEeHUA opraHn4yecknx coegnHeHuun. 62

YrnepogHsin ckenet. Pagukan. ®yHKLUMOHanNbLHas rpynna.
Fomomnorn n romornornyeckun psg. CTpyKTypHas u
NPOCTPaHCTBEHHAsA nsomMepus. Tunbl CBA3EN B MONEKyNax
OpraHn4yeckux BeLLecTB.

Tunbl peakunin B OpraHMYeckorm XMmuu. VIOHHbIN ©
paguvkanbHbIi MexaHn3Mbl peakL i,

MpaBuna paboTbl B nabopaTtopun. llabopaTopHas nocyaa
n obopynosaHue. lNMpaBuna 6e3onacHocTM Npu paboTe ¢
€[KUMMU, FOPOYMMM U TOKCUYHBIMU BELLIECTBAMM.

AnkaHbl 1 UMKoankaHbl. AnKeHbl, AWEHbl. AIKWHbI.
BeHson nu ero romonorun. [Monumepsbl. [lnacTmacchl,
BOJIOKHa, kayyyku. CTupon. HoBble BeliecTBa u
mMaTepwuansl B TexHuke. O6Lmue NpuHUmMNbl XMMUYECKOn
TexHonoruu. [pupoaHble WCTOYHUKUA XUMUYECKUX
BelLecTB. BoicokoMonekynsipHble coemHeHus. Peakumu
nonumepusaunm 1 NONNKOHAEeHcaLun.
OKkcnepyMeHTarnbHbIE OCHOBbI XUMUM

CwuHTE3 opraHMYecKnx n HeopraHM4Yecknx raaoobpasHbIX

BELLeCTB.




CwuHTe3 TBEpAbIX M X1AKux BewecT. OpraHmyeckue
pacTBOpUTENN.

OpHoaTOMHbIE W MHOroaTOMHble  CnUpPTbl.  PeHonbI.
Mpoctble adgupbl. Anbgerngbl M KeToHbl. KapboHoBble
Kncnotol. ®yHKUMOHaNbHbIE MNPOM3BOAHbIE KapOOHOBBIX
KUCNoOT. CnoxHble achumpbl HeopraHM4YecKnx "
opraHmyeckux kucnot. Kupbl, Mbina.

Yrnesogbl. MoHOcaxapuabl, Ancaxapwuapl, nonvcaxapuabl.
XUMUS 1 Xn3Hb

XM B MNOBCEAHEBHOW XU3HW. Mowwune n vuctawme
cpeacta. lNpaBuna 6e3onacHon paboTbl CO cpeacTsamm
ObITOBOW XUMUMN.

MpeHnTndmkauyus OpraHn4eckmx CcoeauHEHUN,
obGHapyxeHue yHKUMOHanbHbIX rpynn. W3mepeHue
dusnyeckmx  CBOMCTB  BelwectB (macca, o0b6bewm,
nnoTHocTb). CoBpeMEHHbIE (PUINKO-XMMUYECKME METOAbI
YCTaHOBMEHMUS CTPYKTYPbI BELLECTB.

HutpocoeanHeHnsa. AMUHBLI. AHUIWH.

AmuHokmcnotel. Mentuagbl . Benkn. CTtpyktypa 6Gernkos.
XvMmuyeckme npoueccbl B XKMBbIX — OpraHuM3mMax
Brvonornyeckn aktuBHble BeLLecTBa. XMMUSA U 340POBbLE.
Mpobnemsbl, cBs3aHHbIE C MPMMEHEHMEM NEKAPCTBEHHbIX
npenaparos.

5.2 Paspgenbl AUCUMNNWHBbI U BUAbI 3aHATUNA

Ne

n/n

HanmeHoBaHue pa3gena yqe6Horo npeameTa

TNexunu, ns, TP,
yac Yac Yac

CPO,
yac

O6wasn n HeopraHn4yeckast XMMmms

34 17

26

OpFaHVI‘-IeCKaFI XUMnA

33 22 11

34

5.2.1 lekyum

HanmeHoBaHue pasaena

yyebHoro npegmeTt

a TemaTtuka NeKUNOHHbIX 3aHATUN

TpyOooemKkocTb,
Yac

O6wasn
HeopraHuyeckas XMmus

4]

MeTOAbl Hay4dHOTO NO3HaHWS

HayyHble MeToabl uccnefoBaHWss — XMMUYECKUX
BeLlecTB 1 npespallieHmin. Ponb xumuyeckoro
3KCMepuMeHTa B MO3HAHUKN NpUpPOabI.

OcHoBbl TeopeTnyeckom Xumun. WMCTOYHMKK
XUMUYECKON MHpopMaLmn: y4ebHble, Hay4HbIE U
Hay4HO-MOMyNsApHbIE M34aHUS, KOMMbIOTEPHbIE
0a3bl AaHHbIX, pecypcbl VIHTepHeTa.

XvMumyeckoe 3arpsisHeHre OKpyXKatoLLen cpefibl 1 ero
nocneacTeus.

MpoGnembl 6e30MacHOro NCNONb30BaHWS BELLECTB U
XUMUYECKUX peakumini B COBPEMEHHOWN XWU3HMU.

TOKCUYHbIE, roptoyune " B3pbiBoONnacHbIe BellecTBa.

ATOM. MOAENW CTPOEHWS atoMa.  AAPO W HYKIOHbI.
Hyknuabl 1 n3oTonbl. 3nekTpoH. AToMHas opbutans.

OneKTpoHHasa KoHurypaums atoma. BaneHTHble
3MNEKTPOHbI.

CoBpeMEHHas (PopMyrMpoBKa NEPNOANYECKOTO
3aKOHa W COBPEMEHHOE COCTOSHME.

MNepunogmyeckon cUCTEMbl XUMUYECKUX SNIEMEHTOB
O.N. MengeneeBa. OnekTpoHHbIE KOHUIypauum

aTOMOB NnepexogHbIX 3J1IeMEeHTOB.

MoneKkynbl 1 XuMmn4eckas CBA3b. XapaKTepUCTUKN
KOBaneHTHOW CBS3WN. aﬂeKTpOOTpMLI,aTeJ'IbHOCTb.

[NpocTpaHCcTBEHHOE CTpoeHUe Morekys. [NonapHoCTb
Monekyn. NoHHaa cBAsb. MeTannuyeckass CBA3b.

CrteneHb OKuUCINeHnA n BaNeHTHOCTb.




BopopoaHas cBasb.

CoBpeMeHHble NpeACTaBNeHUsi 0 CTPOEHUMN TBEPAbIX,
XUAKUX U ra3000pasHbIX BELLECTB.

YucTble BellecTBa U cMecn. XMMn4eckme Metofbl
pasgeneHnsa cmecen. [ucnepcHble  cUCTeMbl.
WcTuHHble pacTBopbl. PacTBopeHue kak usnko-
XUMUYEeCKU npouecc. Tennosble ABNEHUS Npu
pacTtBopeHun. Cnocobbl BbIPaXKEHNST KOHLIEHTPaLIMK
pacTBOpOB: MaccoBasi  [Ofs  pPacTBOPEHHOrO
BeLlecTBa, MONApHas U MONsnbHasa KOHLEHTpaLumu.
OnekTponuTtuyeckast auccounaumns. CunbHble u
cnabble anekTponuTbl. KoHCTaHTa guccoumaumu.
Peakuun noHHoro obmeHa. KucrnoTHO-OCHOBHbIE
B3aMMOAENCTBUA B pacTBopax. AMMOTEPHOCTb.
BopopogaHbiv nokasaTtens (pH) pactesopa.
'maponu3  opraHMYeckMX M HeopraHUYeckmx
coeNHEHUI.

OKncnNUTENbHO-BOCCTAaHOBUTENBHbBIE peakuuu.
MeTogpl  anekTpoHHoro  ©amaHca.  Kopposus
MeTansnoB 1 cnocobbl 3alnThl OT Hee. XMUYeckme
WUCTOYHMKM TOKa. ONEeKTponmM3 pacTBOPOB u
pacnnaeoB.

Mpn4mHBI MHOroobpasms BeLecTB: U3oMepus,
roMOnorus, annoTponus, N30ToMNus.
Knaccudvkauns n HomeHknaTypa HeopraHM4eCcKkux
BelllecTB. XapaKTepHble XMMU4ecKkne CBOWCTBA
MeTannoB, HEMeTannoB U OCHOBHbIX KIaccoB
HeopraHn4ecKnx COeaUHEHNN.

Bopopoga. Boga. Nepokeug Bogopoaa.

O6wme cnocobbl nonyyeHus metannos. MNoHsTre o
mMeTannypruv. Cnnasbl (Y4epHbIE U LBETHbIE).

XUMUYECKUNE pEeaKkLun, UX Kraccuurkauusa B
HeopraHM4Yeckon n opraHN4YECKoOn XUMUMK.
3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKMX PEAKLIMNA.
Tennosble adhpekTbl peakunin. TepmoxmuMmmnyeckme
ypaBHeHUs. MoHATME 00 SHTaNbNUM U SHTPOMUM.
3akoH ["ecca 1 cnegcTems U3 Hero.

CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT Pa3NNYHbIX
dakTopoB. 3akoH OEelCTBYOLLNX macc.
OnemeHTapHble U CMNOXHblE peakuun. OHeprus
akTuBauumn. Katanus n katanmsaTtopsbl.
O6patumMocTb peakumin. Xummyeckoe paBHoBeECHE.
KoHcTaHTa paBHoBecusi. CMeLLeHne paBHOBECKS MO
OencTemem pasnuyHblx paktopos. MNpuHumn fe
LLaTenbe. duanyeckme Metoabl pasgeneHus cMecemn
N OYUCTKM BelecTB. Kpnctannusaums, akcTpakuus,
ONCTUNNALMA.

KayeCcTBEHHbIN N KONWYECTBEHHLIN aHanM3 BeLeCcTB.
OnpegeneHne xapaktepa cpegpbl. HankaTopsl.
KauecTBeHHble  peakuuu Ha HeopraHu4eckue

BellecTBa N NOHBbI.

OpraHun4yeckas Xxumus

[eopnsi CTPOEHWST OpPraHWYEeCKNX COELAVHEHWMN.
YrnepogHbiv ckenet. Pagukan. ®yHKunoHanbHas
roynna. lomonorm n romMoriormdeckui psa.
CTpyKkTypHas M MpoCTpaHCTBEHHAs U30Mepusi.
Tunbl CBA3€EN B MONEKYNax opraHM4YeCckux BELLIECTB.
Tunbl peakumin B opraHn4eckon Xxmumumn. IoHHbIN
paguvKanbHbI MeXaHU3Mbl peakLui.

MNpaBuna paboTbl B nabopaTtopun. JlabopatopHas
nocyna u obopynosaHue. lNMpasuna 6e3onacHoCTH
npu paboTe ¢ egKnuMm, FOPHYUMM U TOKCUYHBIMU

BeLLlecTBaMMU.

AnkaHbl 1 UuknoankaHbl. ANKeHbl, AWeHbl. ANKUHbI.
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beH3on 1 ero romosnoru. I'lonumepsl. [ Inactmaccsl,
BOJIOKHa, kay4yku. CTupor. HoBble BellecTBa u
mMatepuanbl B TexHuke. OOWme npuHUUMbI
XUMUYECKON TexHoNnornn. NpupoaHbie NCTOYHNKK

XUMUYECKUX  BELUEeCTB. BbicokoMonekynsipHble
coeaNHeHus. Peakuun nonMmepusaumm W
NoNMKOHAEeHcaLUun.

3KCI‘IepI/IMeHTaJ'IbeIe OCHOBbI XUMUA

CuHTes OpraHNYeCKnNX " HeopraHN4YeCcKnx
rasoobpasHbix BELLECTB.

CuHTes TBEPObIX Y/ KUOKNX
OpraHun4yeckune pacTBopuTenu.

BeLUEeCTB.

OOHOaTOMHbIE U MHOTOaTOMHbIE CNUPThl. PEeHOonMbI.
Mpoctele adupbl. Anbaernabl M KETOHbI.
KapboHoBble KUCNOTHI. ®yHKUMOHAmMbHbIE
npon3BogHble KapOoHOBLIX KMCNOT. CnoXHble
3(pMpbl HEOPraHNYECKUX U OPraHNYEeCKUX KMCMOT.
XKupbl, mbina.

Yrnesoapl. MoHocaxapuabl,
nonuncaxapuabl. XMMUS 1 XU3Hb
XMnsa B NOBCEAHEBHOW XU3HW. Motowme u
yncTawme cpeactea. [lpaBuna ©GesonacHomn
paboTbl co cpeacTBaMm GbLITOBOM XMMUMK.
WaoeHTudmkaums OpraHn4ecKkmx CcoeIMHEHNN,
o6HapyxeHue hyHKUMOHanbHbIX rpynn. NamepeHue
m3myeckux CBONCTB BELLECTB (Macca, oObeM,
nnoTHocTb). CoBpeMeHHble OU3MKO-XUMUYECKNE

MeTOoAbl YCTaHOBINEHUS CTPYKTYPbl BELLECTB.

avcaxapuapl,

HuTpocoeanHeHNA. AMUHbBI. AHUNWH.
AmuHokncnotel. lMentnabl. benkn. CTtpykTypa
6enkoB. Xummyeckne npoLEecCbl B XKMBbIX
opraHuamax. buonorvnyeckmn akTvBHbIe BelLecTBa.

Xumust 1 3goposbe. Mpobnemsbl, cBA3aHHble C

npumMmeHeHneM nekapCTBeHHbIX NnpenapaTos.

*B hopMe NpaKTUYECKon NoaAroTOBKU

5.2.2 MNMpakTu4yeckue 3aHATUA

Ne
n/n

HanmeHoBaHue pasgena y‘-le6HOI'O
npegmMeTta

TemaTturka nekLUMOHHbIX 3aHATUN

TpyOooemkocTb,
Yac

O6Lwasn n HeopraHnyeckas XmMMms

Pac4eTbl N0 OCHOBHBIM XUMUYECKUM
NMOHATUAM U 3aKOHaM, MO XUMUYECKUM
dopmynam, ypaBHEHUAM peakuui.

CocTaBrieHune 3rneKTPOHHbIX hopmyrn
3NEeMEHTOB

OnpepgeneHve xapakTepa XMMUYECKOiA

CBA3U B Pa3/INYHbIX
coeanHeHnax.

PacyeTbl KOHLEHTPaLMW pacTBOPOB.

Pac4éTbl no xummnyeckum copmynam,
ypaBHEHUSIM peakuuin Baanmocssiab
MEeXAy PasnuyHbIMK

Knaccamm HeopraHM4YeckMx BELLECTB.

CocTaBneHue oKucnmTensHo-
BOCCTAHOBUTESIbHbIX peaKLI,MI7I
MeTOOO0M 3JTIEKTPOHHOIo OanaHca.

OpraHuyeckas xmmus

HomeHknatypa OpraHN4ecKmx
coeguHeHuin. Bugpl nsomepmm




HenpeaencHbIE
NCTOYHMKN
MNonumepsl

YINEBOAOPOALI 1
yrneBoJopO/IoB.

CnupTbl, deHonbl, KapbOHWIbHbIE
coeguHeHnsa 1 kKapboHoOBbIE KNCMNOThI:
HOMEHKNaTypa 1 npeBpaLleHnst

XKuvpbl, yrnesoabl n 6enkm

5.2.3 JlabopaTopHbie 3aHATUS

Ne
n/n

YIEUHOTO

npegmMmeTta

TemaTuka NeKLMOHHbIX 3aHATUN

TpyooemKocTb,
Yac

OpraHunyeckas xmmus

[Mony4eHwe 1 cBOMNCTBA ankaHoB

2

Henpe,u,en bHbl€ yrnesoopoabl

2

KayecTtBeHHbIE peakumn Ha
KMcrnopoacoaepallume opraHu4eckme
coeHeHUs

3

YrneBogpl: KAYECTBEHHbIE peakUun
Ha MOHO-, M- U Nnonucaxapuabl

KauyecTBeHHble peakumu Ha Genku

*B hopMe NpaKkTU4ecKom NoAroTOBKM

5.2.4 CamocTogaTtenbHasa pabota oby4vatowmxcs (CPO)

Ne

n/n

HavmeHoBaHve pasgena yyeGHoro npeameta

Bug CPC

TpyooemkocTb,
Yac

OO0wwan n HeopraHnyeckas XMMms

[ToaroToBka pedeparta.
MpopaboTtka maTepuana no
KOHCMEKTY NeKLUi
NpopaboTtka matepuana rno
y4eOHUKY

MNogroToBka

K NPaKTUYECKNM 3aHATUAM

26

OpraHuyeckas xmmus

TTOAroToBKa pedepara.
MpopaboTka maTepuana no
KOHCMEKTY NeKLuiA
MpopaboTtka maTepuana no
y4eOHUKY

lMNogrotoBka

K MPaKTUYECKUM 3aHATUSIM
MNogroToBka

K nabopaTopHbLIM 3aHATUSIM

34

6.1. OcHOBHas nuTepaTtypa
1. MabpuansaH O.C. Xumuna. basosbin ypoBeHb. 11 knacc [TekcT]: yuebHuk. - M.

Hpoda, 2018, 223 c.




2. MabpuansH O.C. Xumus. basosbii ypoBeHb. 10 knacc [TekcT]: yuebHuk. - M. [ipoda,
2018, 191 c.
3. Xumunga [OnekTpoHHbIN pecypc]: yuebHoe nocobue/ — SNeKTPOH. TEKCTOBbIE AaHHble.—
BopoHex: BopoHexCckuii rocyaapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIM YHUBepcuTeT, I6C
ACB, 2017.— 92 c. http://www.iprbookshop.ru/59133.html

6.2. lononHuTenbHaa nuTepartypa

1. MapwwuH A.T. OpraHmyeckas xMMmuns B pucyHkax, Tabnuuax, cxemax [OneKTpoHHbIN
pecypc]: y4ebHoe nocobue/ NapwmnH A.lN.— 3nekTpoH. TekcTtoBble AaHHble.— CIl16.:
XUMN3OAT, 2014.— 184 c. http://www.iprbookshop.ru/22541.html

6.3. lNepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUs ANA CaMOCTOATESIbHOM
paboTbl obyyarowmxcs

Xummna  [ONEKTPOHHBLIM  pecypc]:  MeToaudeckMe  ykasaHusi K BbIMOSHEHMUIO
camMOoCTOATENbHON paboThl Ana obyyatowmxcs no cneymansHocTam 43.02.15 «lNoBapckoe un
koHauTepckoe genox» / A. A. belukoBa; BI'YUT, ®akynbTeT cpegHero npodgeccmMoHanbHoro
obpa3oBaHuS. - BopoHex: BIrYWT, 2017. - 15 C.

http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/2424

6.4.lepeyeHb pecypcoB MHDPOPMALIMOHHO -TeSIEKOMMYHUKaLMOHHOWN CeTU
«MHTepHeT», HeobXxoanMbIX A4S ocBOeHUsT y4ebHoro npegmeTta (Moayns)

HanmeHoBaHwue pecypca ceTu «IHTepHeT» OneKTPOHHbIN agpec pecypca
«Poccutickoe obpasosaHue» - pedeparbHbil nopmarn https://www.edu.ru/
HayuyHasi anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?

HauyuoHanebHasi  uccnedosamenbckasi — KoMrbromepHas | https:/niks.su/
cemb Poccuu

UHpopmayuoHHas cucmema «EOuHoe okHO docmyna k | http://window.edu.ru/
obpasogamenbHbIM pecypcam»

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web

Calim MuHucmepcmea Hayku U ebicwue20 obpa3oeaHusi | hitps:/minobrnauki.gov.ru/
PO

lMopman omkpbimozo on-line obpa3soeaHusi https://npoed.ru/
BnekmpoHHas UHghopmayuoHHO-obpazosamenbHas | https.//education.vsuet.ru/

cpeda ®I60Y BO «BIr'ynt

6.5 [lepeyeHb WH(}pOPMALUMOHHLIX TEXHONIONMW, UCNONIb3yeMbIX  NpU
ocyuiecTBrneHUM obpasoBaTenbHOro npowuecca no AUCUUNIIMHE, BKIIOYasa nepeyeHb
nporpamMmmHoro o6ecnevyeHnss 1 UHPOPMaLMOHHBLIX CNPAaBOYHbIX CUCTEM

Mpn M3y4yeHUM [OUCLMNIUHBI MCMONb3yeTca nporpammHoe obecneyeHne, COBPEMEHHbIE
npodeccnoHanbHble 6asbl  AaHHbIX W MHOPMAaUMOHHbIE CchnpaBoyHble cuctembl: 3AUNOC
yHMBepcuTeTa, B TOM yucrne Ha 6ase nporpammHon nnatdopmbl «Cpega anekTpoHHOro oby4veHus
3KL», aBTOmMaTuaupoBaHHasa WHdopMaumoHHas 6asa «WUHTepHeT-TpeHaxepbl», «WHTEepHeT-
JAK3aMeEeH».

Mpu ocBOEHUM AUCLUNNUHBI UCNOSIb3YETCA JIMLIEH3UOHHOE U OTKpPbITOE NporpamMMHoe
obecneyeHue — H-p, OC Windows, OC ALT Linux.

7 MaTtepuanbHO-TeXHU4Yeckoe obecne4vyeHune y4ebHoro npegmeTa

|_|pl/l YTEHUM NEKLNIA 1 nposeageHnAa nNpakTn4eCcKkmnx n na6opaToprlx 3aHATUN NCnoJib3yeTcd


http://www.iprbookshop.ru/59133.html
http://www.iprbookshop.ru/22541.html
http://bibios.vsuet.ru/ProtectedView/Book/ViewBook/2424
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

kabuHeT xuMuyeckux | Mpoektop BenQ MP - 512 - 1wrT.; Microsoft
AvcunnivH (ayA. 13) | kpennenme npoektopa noTorouHoe  yHuBepcanbHoe IC-PR-11 |Windows7 ; Adobe
Titanium - 1 wT.; OKpaH HacTeHHbIn Screen Media MW 153x153 - II\?Agader .Xl;
icrosoft Office
lwr,; 2007 Standart
Hoytbyk ASUS K 73 E 15-2410 M CPU\4096\500\DVD-RW\Intel(R)
HD Graphics 3000- 1 wr.;
MapkepHas gocka;
MHdopmaumoHHbIe CTeHAbI, CpaBOYHblE MaTepuansbl, pas3gaToyHbIn
maTepuman; Komnnekt yyebHon mebenm.
KabuHeTbl «MexaHuka, MoneKynspHas dmsmnka " TepMOANHaMMKa»
MEXaHUKM, nabopaTtopHble MaKeTbI:
MOJEKYNSAPHOW 1.0npeneneHuve koappuumeHTa NMHENHOrO pacLUMpeHrs MeTanna;
duraukn n| 2.0npegeneHne koadhduULMEHTa BA3KOCTN XNOKOCTU;
TepMoanNHaMUKN 3.0npegeneHve MOMEHTa WHepuuuM CTepxkHs u ap. (Bcero 18
(ayo. 42,44) MaKeToB)
«NEeKTPUYECTBO N MarHeTu3m» nabopaTtopHble MakeTbl:
1.0npeaenexne 3C MeToAOM KOMMNEHCALMMU;
2.0npepgenenne conpoTUBMEHUA MOCTUKOM YWUTCTOHA;
3.U3y4eHmne 3akoHoB Kupxroda;
4./3yyeHne ranbBaHOMETPa;
5.AccnepoBaHMe MHOYKTMBHOCTM coneHoupga wu ap. (Bcero 18
MaKeTOoB).
«OnTuka n pmanka TBepAoro Tena»
nabopaTtopHble MaKeTbI:
1.TlpoBepka 3aKOHOB OCBELLLEHHOCTY;
2./3y4yeHne andpakumnm ceeTa;
3./3yyeHune aBneHus nonspusauum CBeTa;
4./3y4eHne NnonynpoBOAHMKOBOIO AN0Aa;
5./3y4yeHne paboTbl TpaH3ancTopa u ap. (Bcero 18 makeToB).
MynbTumegna npoektop SANVOPLC -XU 50 - 1 wr;
OKpaH nepeHocHom - 1 WwrT,;
Hoytbyk ASUS K 73 E 15-2410 MCPU\4096\500\DVD-RW Intel(R) HD
Graphics 3000 - 1 wT.;
MapkepHas gocka;
MHdopmaLmMoHHbIe CTEHAbI, CNPaBOYHbIE MaTepuansl;
Komnnekt yuebHon mebenun
AyauTopus 4ns camocTosaTenbHOM paboTbl CTYAEHTOB:
KomnbloTepHsiit knacc | JlokanbHas ceTb, kommyTaTtop O-Link DES-  |ALT Linux O6pa3oBaHue 9 +
ans 1016 c BbIXOOOM B «IHTEPHETY; LibreOffice
CaMOCTOATENbHOMN KomnbtoTep B c6ope B cocTase: Intel Core
paboThl, B T.4. AN i3-540/4096/500/DVD-RW/GeForce CT220 —
nposeneHns 8 wr,;
rpynnoBbIX U MpuHTep nasepHbin HP Laser jet P-2035
MHAMBUAYanbHbIX A4 30 cTp.B MUH. — 1 WIT,;
KOHCYIbTauuin, CkaHep HP Scan jet- 3110-1wrT.;
Tekywlero koHTpona n | Mynetumeama npoektop SANVO PLC —XU
NPOMEXYTOYHON 50 — 1 wr,;

atTectauuun (ayg.19)

OKpaH nepeHocHoOM — 1 WT.;

Hoytoyk ASUS K73 E 15-2410 M
CPU\4096\500\DVD-RW \Intel(R) HD
Graphics 3000 — 1 wrt;

MapkepHaa gocka;

MnakaTbl, HarNgaHbIe NOCObKUs, CXEMbI,
Komnnekt yuebHon mebenu.




[ononHutenbHo  camocTosiTenbHasi paboTa  obyyarwmxcss  MOXET  OCYLLeCTBNSTbCH  Mpwu
MCNoNb30BaHUN:

PecypcHbIi LEeHTP KomnbloTepsbl co cBOH6OAHBIM AOCTYMNOM B AnbT ObpasoBaHue 8.2 +
ceTb NHTepHEeT 1 ONeKTPOHHbLIMU LibreOffice 6.2+Maxima
61bnmnoTteyHbIMM 1 MHEDOPMALNOHHO JnueHsma Ne AAA.0217.00 ¢
CnpaBOYHbIMU CUCTEMAaMMN. 21.12.2017 r. no «beccpouHo»

8. OueHo4Hble MaTepumanbl AN NPOMEXYTOYHOM aTTecTtauum obGy4arwlmxcsa no
AncuunnuHe

8.1 OueHouYHble maTepuanbl (OM) ons yuebHoro npegmeTa BKNtoYatoT B cebs:

- TUMNOBbIE KOHTPOSIbHbIE 3adaHWA WU WHble MaTepuanbl, Heobxoaumble ANA OLEHKM
3HaHUN, YMEHWUIN, HABbLIKOB;

- MepeyeHb KOMMETEHUUA C YyKa3aHMeM 9TanoB MX (OPMUPOBaAHMS B MPOLIECCE OCBOEHUS
obpasoBaTenbHOM NPorpaMmmsl;

- onucaHuWe nokKasaTeneh U KPUTEPUEB OLIEHMBAHUSI KOMMETEHLUMIA Ha pasnuyHbIX 3Tanax ux
hopMMPOBaHMS, ONUCAHME LKA OLEHUBAHUS;

- TMNOBbIE KOHTPOJIbHLIE 3adaHuUsl UMW UHble Martepuarnbl, Heobxoaumble ONsl OUEHKM 3HaHWUW,
YMEHWIA, HaBbIKOB M (UNN) OMNbiTa AEATENbHOCTU, XapakTepm3yoL X aTanbl (POPMUPOBAHNSA KOMNETEHLNI B
npouecce 0CBOeHUs obpasoBaTenbHON NPOrpaMmbl;

- METOANYECKNE MaTepuanbl, onpegenstowme npoueaypbl OLEHNBaHWUS 3HAHUIN, YMEHWUI, HABbIKOB
n (MNn) onbiTa AEATENbHOCTU, XapakTepm3yoLMX aTanbl POPMUPOBaHNST KOMMNETEHLMIA.

OM npeacTaBnsalTCs OTAENbHBIM KOMMJIEKTOM 1 BXOAAT B COCTaB pabover nporpamMmbl
OUCLMUNJINHBI.

OueHo4Hble maTepuansl opmupytoTca B cootBeTcTBum ¢ 1 BIYUT «lMonoxeHne 06 oLeHOYHbIX
MaTepuanaxy.

9. 3aHATUSA, NPOBOAUMbBIE B aKTUBHbLIX U MHTEPAKTUBHbLIX hopMax obyyeHus

Ne [ HamMeHOBaHue pa3fenal Bua 3aHSATUN (JIEKLUN, Bua aKTuBHOW W[ Tpydo-
n/n | AMCUMNNUHBI npakTnyeckme, WHTEPaKTUBHON €MKOCTb,
nabopartopHble) dopmMbl 0OyUHeHUsI yac
1. Obwas HEeOpraHnJeckas| JIekuus Brayanunsaous 8
XNMns MpakTnyeckasn pabota Pabota B manbix| 4
rpynnax
2. OpraHu4yeckas Xumus Jlekuus [Inckyccns 8
MpakTuyeckas pabota Pabota B mManbix| 4
rpynnax




OUEHOYHBLIE MATEPUANBI ANCLUNNNHBI

«XuMusi»

(HaumeHoBaHne MEXAUCLUMNNMHAPHOTO Kypca)

CneymanbHoOCTb

19.02.10 TexHonorus NPOAYKLNN OBLLECTBEHHOIO NUTAHUS

(koA v HaumeHoBaHNe CneunansHocTu)

KBanudpukayus sbinyckHuka
TexHuk-TexHonor |,

BopoHex



1 I'IacnopT OLUEeHO4YHbIX MaTepuanoB no aoucuuninuHe

Ne Paspensl OueHouHble cpeacTBa TexHonorus/npouenypa oLeHUBaHUS
n/n AVCLMNIVHbI HaMMeHoBaHune (cnocob koHTpons)
Ne 3apaHuin
TecTbl Ne 1-25 MpoueHTHas wkana.
OcHoBbl 3apgaun anda koHTponbHon | 0-100 %;
1 obLwen n pa6oTbl Ne 1-10 0-59,99% - HeyooBNETBOPUTENBHO;
HeopraHMyeck 60-74,99% - ynoBneTBOPUTENBLHO;
on XumMnmn 75- 84,99% -xopoLuo;

85-100% - oTnn4HoO.

TecTtbl Ne 26-50

3agayun anst KOHTPOIbHON MpoueHTHast wkana.

TeopeTuueckn 0-100 %;

> € OCHOBbI pabotei Ne 1-10 0-59,99% - HeyaOBNETBOPUTENBHO;
opraHu4eckomn 60-74,99% - yooBneTBOPUTENBLHO;
XUMnm 75-84,99% -xopoLuo;

85-100% - oTnnyHo.
TeopeTuueckn TecTbl Ne 51-75
€ OCHOBBbI 3apayv ans koHTponbHon | MNpoueHTHas wkana.
aHanuMTn4yecko pabotbl Ne 1-10 0-100 %;

3 N XUMUN 1 0-59,99% - HeyOoBNETBOPUTENBHO;
n3mKo- 60-74,99% - yooBneTBOPUTENBLHO;
XUMUYECKne 75-84,99% -xopoLuo;

MeToabl 85-100% - oTnn4Ho.
aHanusa

TecTtbl Ne 76-100

TeopeTuveckn | 3amaum Ans KOHTpOnbHol | POUSHTHas Wwikana.

0-100 %;

4 Sp(m):(;:seBz:(om " padorei Ne 1-10 0-59,99% - Hey#OBNETBOPUTESLHO;
KOSIIOMAHOM 60-74,99% - yOOBMNETBOPUTENBHO;
XUMUM a 75- 84,99% -xopoLuo;

85-100% - oTnn4HoO.

2 OueHOYHbIe MaTepuanbl Ana npome)KyTquoﬁ aTrecTauummn

TunoBble KOHTPOJIbHbIE 3afaHNA UNN NHble MaTepuarnbl, Heo6xoauMbIle
ONA OLeHKN 3HaHUN, YMEHUWN, HaBbIKOB U (UNN) onbiTa AeATEeNIbHOCTH,
XapaKTepusyrLwmx 3Tanbl popMMpPOBaHUSA KOMMETEHLUN B NpoLiecce OCBOEHUA
obGpa3oBaTesibHOM NporpamMmbli

MpomexyTouHast atTtectaumss obydaroulerocs no AucuMnivHe MNPOBOAUTCHA B
dopme  TecTUpoBaHWsi W nNpedycMaTpuBaeT  BO3MOXHOCTb  MOCHeAyoLero
cobeceoBaHuA.

Kaxgbin BapmaHT Tecta BknoyaeT 10 KOHTPOMbHbIX 3adaHuUiA Ha MPOBEPKY
3HaHWM1

Kaxabin GuneTt Ha 3K3aMeH BKITHOYaeT 2 KOHTPOSbHbIX Bompoca M 1 kenc-
3agjaHve

Kaxxgasa koHTponbHasa paboTa BknoyaeT 3 3agayn.



2.1 TecTbl

Ykaxxume npasusibHbIl omeem:

1. XuMH4YEeCKUM 3JIEMEHTOM Ha3bIBAETCS

a) COBOKYITHOCTh aTOMOB C OJJTHAKOBOW aTOMHOM Maccoii;
0) COBOKYIHOCTbH aTOMOB C OZMHAKOBBIM 3aps/IOM S71pa;
B) XMMHUYECKH HEJIEMNMas YaCTHIIA BELIECTRA;

T') MeNbYaiIIas 9aCTUIIA BELIECTBA.

2. IIpocroe BemecTBO

@) COCTOHT U3 aTOMOB OJHOTO ¥ TOTO XK€ DJICMEHTa;

0) COCTOUT U3 aTOMOB Pa3HBIX AIIEMEHTOB;

B) COCTOMT M3 aTOMOB ABYX 3JIEMEHTOB, OAUH U3 KOTOPBIX KHCIOPOL;
T') KPUCTAJUIN3yeTCs B OHOM (opme.

3. XuMHYeCcKoe COoeIMHCHHE

a) COCTOUT U3 aTOMOB OJTHOT'O M TOT'O %K€ DJICMCHTA;
6) COCTOUT U3 aTOMOB Pa3HBIX AIIEMEHTOB;

8) 0bmamaeT 0OTHOPOJHOCTHIO;

T') 00JaaeT HeOTHOPOJHOCTBIO.

4. 3a equHUIy aTOMHON Macchl IPUHUMAIOT

a) Maccy HanboJIee JIETKOTO JIeMEHTa — BOJJOPOIa;
6) 1/16 macchl aToMa KHUCIIOPOa;

6) 1/12 macchl aToma usotona 2C.

5. MonsipHas Macca — 310

a) Macca MOJIEKYJIbl, BEIPaXKEHHAs B a.€.M.;

0) OTHOIIEHHE MacChl MOIIEKYJIHI K Macce 1/12 aToma C;
B) OTHOIIIEHHE MACCHI BEIIECTBA K KOJIMYECTBY BEIIECTBA.

8. Moub — 310

) KOJIMYECTBO BELIECTBA, COJEPIKAIIEE CTONBKO JKe CTPYKTYPHBIX €IMHHII, CKOJIBKO COIEPIKMTCS aTOMOB B
12 r yraepona '*C;

0) XMMHMYECKH HEIENMMast YaCTHIIA BEIIECTBA;

B) Macca BELIECTBA, B KOTOPO# coxepxkutes 6,02-10%° atomos
10. DxBHBaneHTHAs Macca dJIEMEHTA MPeICTaBIsET CO00H

a) Maccy BENIECTBA, B KOTOPOI cogepxkurcs 6,02-102 aToMoB;

6) H4aCTHOEC OT JACJICHUA MOJ'ISIpHOﬁ MacCChl aTOMOB 3JICMEHTa Ha €ro BAJICHTHOCTb B JaHHOM XHMHWYCCKOM

COCIMHCHNH,

B) Maccy 1 Mo BemecTsa.

11. KaxoBa MossipHast Macca ra3o00pa3HOTO BEIIECTBA, €CIIH €r0 OTHOCHTENIbHAS INIOTHOCTD 110 BOAOPOIY
paBHa 14?

a) 14; 6) 28; B) 7.

13. YkaxxuTe 3JIeMEHT, He UMEIOIIN aJIIOTPOIHBIX (hopM:
a) kuciopo; 0) yriepon; B) hocdop; 2) Xiop.

14. CrerneHp OKMCIEHUS DIIEMEHTA

@) YCIIOBHBIM 3apsiii aToMa B MOJIeKyjJe;  0) peaqbHO CYyLIECTBYIOIIMI 3apsii aToMa B MOJICKYJIE;
MIOCTOSIHHAS BEIMYMHA; 2) TIepEeMEeHHast BEJINUMHA.

YCTAHOBUTE COOTBETCTBHE

15.0CHOBHBIE KJIACCHI BEILIECTB XAPAKTEPUCTUKA
1. Okcunsr a) COeIMHEHHUS, COCTOSIIINE U3 aTOMOB MeTaia
2. Kucnotsr THIPOKCOTPYIIL
3. OcHOBaHUA 0) coenmWHEHUs, COCTOSIINE W3 JBYX JJIEMEHTOB,
4. Comn OJIMH U3 KOTOPBIX - KUCIIOPOA,
B)  INPOAYKTHI
3aMEIICHUs] aTOMOB BOJIOPOJia B MOJICKYJIC KUCIIOTHI Ha




MCTaJL1

F) COCAMHCHUS, COCTOALINE U3 aTOMOB BOJOPOJA,
CIIOCOOHOTO 3aMCllaTbCd Ha MCTallll, W KHUCJIOTHOI'O
ocCTaTKa

,H) MPOAYKTBL IIOJIHOI'O nim YaCTHYHOI'O
3aMCUICHUA TUAPOKCOrpyni B MOJICKYJIE OCHOBAHUA Ha
KHCJIOTHBIH OCTaTOK

1-0;2-2; 3—a; 4—6,0
21. CoBpemeHHas popMyITUpOBKa MEPUOAMICCKOTO 3aKOHAa MEH/IeNeeBa IIIacHT, YTO CBOMCTBA 3JICMEHTOB U
UX COCJTMHCHUI HAXOAATCS B MEPHOAMICCKON 3aBICUMOCTH OT 3apsda 10pa amomos

I'maBHOE KBAaHTOBOE YHCIIO OMPEIENIseT
a) hopMy DIIEKTPOHHOI opOnTay;
0) pa3Mep IEKTPOHHOTO 00J1aKa ¥ YHEPTHUIO SJEKTPOHA;
B) COOCTBEHHBIN MOMEHT KOJIMYECTBA IBUKEHHS AJIEKTPOHA BOKPYT CBOCH OCH;
I') pacroyioxKeHHe OPOUTANN B IPOCTPAHCTBE

YCTAHOBUTE COOTBETCTBHE

28 KBAHTOBBIE IOAYPOBHU 3HAYEHHWE OPBUTAJIBHOI'O KBAHTOBOI'O
YUCJIIA
HP a)0
2)S 0) 1
3)F B) 2
4)D r)3

1-0; 2—a; 3—2; 4—¢

29. I'maBHOE KBAHTOBOE YKCJIO AJIEKTPOHA PaBHO 3. CKOIBKUM KBAHTOBBIM MOAYPOBHSIM 3TO COOTBETCTBYET?
a)l; 6)2; 63

34. ABTOp «IUTAHETAPHOU MOJENN» CTPOEHUS aTOMa:
a) Tomncon; 6) Pesepdopn; B) bop; r) [eitzendepr.

37. '1H u ',H 1o oTHOLIEHUIO JPYT K JAPYTY SABISKOTCS:
a) roMosioramu; 0) aHajgoramu; ) U30TOINAaMU; T) U30MEpPaMHU.

38. OpOurasnb — 3T0:

a) HaTpaBJieHUE ABMYKEHUS DJIEKTPOHOB;

6) COBOKYITHOCTb TIOJIO)KEHUH SJIEKTPOHA B aTOME;
B) HEPTETUYECKUN YPOBEHB;

T') OpUEHTAIINS DJIEKTPOHOB B MMPOCTPAHCTBE.

41. CKOJIBKO HECIapeHHBIX JIJIEKTPOHOB COACPKHUTCS B OCHOBHOM M BO30YKIEHHOM COCTOSHHHM B
3JIEKTPOHHOU 000JI0UKe aToma docdopa:
a)3us; 6)3u4; B)2us; r)2us

45. I'pymnma — 310:

a) BEpPTUKAJIbHBIHN Psi/i 3JIEMEHTOB, CXOJHBIX 110 CBOMCTBAM;

0) TOPU3OHTAIBHBIN PsIJ] JIEMEHTOB, CXOIHBIX IO CBOHCTBAM;

B) BEPTHKAIBHBIN PsJ] 9JIEMEHTOB C PA3JINYHBIMU CBOMCTBAMH;
T') TOPU30HTATIBLHBIN PSJT SIEMEHTOB C Pa3TUYHBLIMHU CBOHCTBAMHU.

49. s-37€MEeHTHI — 3TO:

@) TUIIMYHBIC METAJLIbI,

0) TUITMYHBIE HEMETAILITBI,

B) IIEPEXO/IHBIC ITIEMEHTEI;
') METAJUTBI U HEMETAJUIBL.

50. MeTtamumnyeckue CBOHCTBA DIIEMEHTOB B IIEPUO/IE
a) YBEITMYMBAIOTCS CJI€Ba HAIIPaBO;

6) yMEHBIIIAIOTCS CJIEBA HAIPABO;

B) HE U3MEHSIOTCSI.




51. Pagnycel aTOMOB B rpyIire:

a) YMEHBUIAOTCA CBEPXY BHU3; 6) YBCJINYNBAKOTCA CBEPXY BHU3, B) HC U3MCHAIOTCA.

52. O6pa3zoBaHre XUMHUYECKOM CBSI3H IPOUCXOUT C 8blOEICHUEM SHEPTUHL.

1. B pe3ynbeTate pa3priBa HOHHOU CBS3H 00pa3yIOTC:

a) paJuKaibl; §) KaTHOH W aHWOH; B) aTOMBI METaJlIa 1l HEMETaJlIa; T) MOJIEKYJIBI

YCTAHOBUTE COOTBETCTBHE

2. CBOUCTBA XUMHUYECKOU
CBS3U

XAPAKTEPUCTHUKA

1) Dueprus

2) JInuna

3) KparHocts
4) INonspHOCTH

aTOMOB,

a) cMemieHrne OOmIeH AIIEKTPOHHOHM Maphl K OJHOMY M3

0) sHeprusa, KOTOpas BBLAEIACTCS NpH 00pa3OBaHUU

MOJICKYJIbI U3 OJMHOYHBIX aTOMOB;

B) PacCTOsTHHE MEXKIY SIpaMH CBSI3aHHBIX aTOMOB;
T') YHCJIO SIEKTPOHHBIX T1ap, CBA3BIBAIOIINX ATOMBI.

1-0; 2—6; 3—2; 4-a

3. YkaxuTe cCoeJUHEHHE C MIOHHOM CBSI3bIO:
a) HNOs; o) KCI; B) Hy; 1) CCla.

4. I'mOpunu3amnus - 310:

a) BbIpaBHUBaHME (HOPMBI OPOUTIIIN; O) HAIIPABJICHHOCTH CBSI3HM; B) KPATHOCTh CBSA3H; T') MOJSIPHOCTB CBSI3H.

5. B xakoMm cirydae MoJIeKya He MOXKET CYIIECTBOBATH (B COOTBETCTBHH C METOJIOM MOJICKYJISIPHBIX opOuTaneii)?

a) IOPSAZOK CBA3M PaBeH 1IeJIOMY YHCITy; O) MOPSIOK CBSA3M paBeH JIpOOHOMY YHCILY;

8) IOPAJIOK CBA3M paseH 0.

6. YkaxuTe Ha3BaHHE peaKHHfI, MNPOXOAAIHNX € BBIACICHUEM TCIUIOTHI:
a) OHAOTEPMUYCCKA; 6) O6MeHHaH; 8) OK30TCPMHUYCCKAA; l") OKHCJINTCIIBHO-BOCCTAHOBUTCIIbHAS.

7. B cootBercTBHH ¢ 3ak0oHOM [ 'ecca TemnoBoii apdekTt peakmmu:
@) 3aBHCHUT TOJIBKO OT COCTOSIHHS NCXOJHBIX BEIIECTB U KOHEYHBIX IIPOYKTOB;
0) 3aBHCHT TOJIBKO OT ITyTH II€PEX0/1a OT UCXOHBIX BEIIECTB K NPOJYKTaM;

B) 3aBUCHUT OT COCTOSIHUA BCUICCTB U ITYTHU MEpPEXoa.

8. TemoBoi 3(1)(1)6KT XAMHYICCKOMN PpCaKkun YUCJICHHO paBCH U3MCHCHUIO SHTAJIBIINN BCLICCTB, €CJIM OTa PpCaKINA:

a) U30XOpHast; 6) n300apHast; B) U30TEPMHUYCCKAS.

9. KpnTepHeM BO3MOXHOCTH CaMOINPOM3BOJIBHOI'O IMPOTCKAHUA XUMHYCCKOTO HpoHecca ABIACTCA CICAYIOIICE

n3MeHenue sHepruu ['m60ca (M306apHOrO NMoTeHNnNana):
a) AG>0; 6) AG<0; B)AG=0.

10. CkOpoCTh XUMHUYECKOU PEaKIIMU — 3TO:

a) I3MEHEHHUE KOJMYECTBA BEIECTBA MPOIYKTOB PEAKI[MH K MOMEHTY OKOHYAHHS PEaKIny;
0) U3MEHEeHHUE KOJIMYEeCTBA BEIIECTBA PEareHTOB K MOMEHTY OKOHYAHHSI PEaKI1H;

6) U3MEHEHNE KOHLIEHTPALMH OJIHOTO U3 PEareHTOB B €MHUILY BPEMEHH;

I) BpeMmsi, 3a KOTOPOE HOJHOCTBIO PACXOJYETCs OJIMH U3 PEareHTOB.

YCTAHOBHTE COOTBETCTBHE

11. KHHETUYEKOE INIOHATHE

XAPAKTEPUCTHUKA

1) MonekynaspHOCTh PeaKIiu
2) Tlopsimox peakmuu
3) Koncranra ckopocTtu

a) CcyMMa TIOKasaTeliell CTemeHed KOHIICHTpAIHii
BEIIIECTB B KHHETHYECKOM YPaBHCHHUHU PEaKITHH;

0) CKOpOCTP  peakIuH, KOrJa  IPOM3BE/ICHHE
KOHIICHTPAINI pearnpyromux BemecTs paBHoO 0;

B) YMCIIO YACTHII, yYACTBYIOIIUX B DIIEMCHTAPHOM aKTE
peaKuu.




1—-6; 2—a; 3-0

12. To npaeuiy Baut-T'odda, npu MoBbIIIEHHH TEMIIEPATYPhI Ha Kaxable 10° cCKOpOCTh XMMUYECKOH PEaKIH:
a) ymeHsblaercs B 2 — 4 pasa; 0) yBenuuuBaercs B 10 pa3; ) yBennuuaercs B 2 — 4 pasa; T) HE H3MEHSCTCS.

13. Cxopocts xummueckon peakun 24 + B = A,B, npu yBeIMueHUN KOHIIEHTpauy BemecTB 4 1 B B 2 pa3a:
a) yBeNn4uTCs B 2 pa3a; 0) yBelnW4MTCs B 4 pasa; @) yBEJNMUUTCS B § pa3; T') HE U3MEHUTCS.

14. KatanuzaTopsl:

@) U3MEHSIOT CKOPOCTh XUMUYECKOM PEaKIK, OCTaBasICh K KOHIY peaKIIM1 HEU3MEHHBIMH;
0) M3MEHSAIOT CKOPOCTh XUMIYECKON PEaKIIuH, U3MEHSSICh B TIPOIIECCE PEAKIIHM;

B) IIPOSIBIIIIOT aKTUBHOCTH TIPH OOJIBIIIOM X COICp KaHUH B PEaKIIMOHHOM Macce;

2) ABIAIOTCS 3P PEKTUBHBIMHU TIPH HE3HAYNTEITHPHOM WX KOJTHYCCTBE.

15. CocTosiHEE XUMITYECKOTO PABHOBECHS XapaKTepU3yeTCs:

@) PaBEHCTBOM CKOPOCTEH MPSAMOI U 00OpaTHOI peaximii;

0) HEpaBEeHCTBOM CKOPOCTEHl PsIMOit 1 00paTHOM peakIyi;

B) Macca UCXOJHBIX BEIIECTB PaBHA Macce MPOTyKTOB PEaKIny;

2) KOHLICHTPAINX NCXOJHbIX BEIIECTB M MMPOAYKTOB PEAKIIN OCTAIOTCSI HEM3MEHHBIMU.

16. s mroboii paBHOBecHO# cucteMbl mA + nB «» xC + yD 3HadeHHe KOHCTaHTHI PaBHOBECHS OTpa)kaeT
¢dopmymna:

@) K= [C]“[D]/ [A]™[B]"

6) K=[A]™[B]"/[C]*“[D]’

B) K=x[C]-y[D] / m[A]n[B]

r) K=m[A]'n[B]/ x[C]-y[D]

17. 3aKOHOMEPHOCTH CMELICHHS XUMHYECKOTO PABHOBECHS IOJ| BIMSHHEM BHEIIHHUX YCIOBUH ONpPENEISIOTCS
TPHHIIUIIOM:
a) [laymu; 0) Xynpma; ) Jle-lllatense; r) MapkoBHUKOBA.

18. Ckopoctb npsmoii peakuuu N> +3H> «<+2NH3 + Q) Bo3pacTaeT npu:
@) yBeIMYCHNHU KOHIIEHTPAINH a30Ta;

0) yBeIM4YEeHNH KOHIIEHTPALlMK aMMHaKa;

B) YBEJIMUYECHUH TEMIICPaTypHl;

2) yMEHBIICHUH TeMIIepaTypHL.

19. PacTBOpBI XapakTepU3yrOTCs:
a) TeTepPOreHHOCTBIO;

6) TOMOTEHHOCTBIO;

6) MHOTOKOMITOHEHTHOCTBIO;

T') OTHOKOMIIOHEHTHOCTBIO.

20. CoegriHEHNE YaCTHUI] pAaCTBOPEHHOTO BEIIECTBA C MOJIEKYJIaMH BOJIb HA3bIBACTCS:
a) aHTUAPUAaMU; 0) TUAPOKCHIAMH; 6) THAPATAMU; T') TUAPOKCHUIAMHU.

21. OTHOIIEHNE KOJIMIECTBA PACTBOPEHHOTO BEIIECTBA K 00BEMY pacTBOpa Ha3bIBACTCS:
a) MaccOBOH Jojel; ©0) MOJIBHOM 1oJIeH; 6) MOJISIPHOM KOHIIEHTPAIMEH; T) MOJISUIBHOM KOHIIEHTpAIHEH.

22. B 135 rBoas! pactBopuin 15 T conmu. MaccoBast noiist (%) pacCTBOPEHHOTO BEIIECTBA B PACTBOPE COCTABIISIET:
a) 10 %; 0)15%; B)20 %; r)25%.

23. Ipu pacTBOpPEHHH HEJETY4Ero BellleCTBa JaBJICHUE IIapa PaCTBOPHUTEIISl HAJl pPACTBOPOM:
a) YBEIMUNBAETCS; §) YMEHBIIIACTCS; B) HE M3MEHSETCS.

24. PacTBOp HAUMHAET KPUCTAILTU30BATHCS:

a) TP TeMIlepaType, BhIIIE TEMIEPATyphl KPUCTALTM3ALHHA PACTBOPUTEIIS;
0) Tpu TeMIepaType, HUKe TeMIepaTypbl KPUCTAITM3ALUHA PACTBOPUTEIIS;
B) [IPH TO#i )K€ TEMIIEPAType, YTO U PACTBOPHUTEIb.



25. PacTBOp 3aKHITaeT MpHU TEMIIEpaType:

a) KUIIEHUS] pAaCTBOPUTEIIS;

0) BBIIIE TEMIIEPATYPhI KUTIEHUS PaCTBOPUTES,
B) HIDKE TEMIIEPATyphbl KUTIEHUS PACTBOPUTEISL.

26. OcMOTHYECKOE TaBIICHUE PAacTBOPA!

a) 3aBUCHT OT IPUPO/IBI PACTBOPHUTEIIS X PACTBOPEHHBIX BEILECTB;
0) He 3aBHCUT OT IPUPO/BI BEILECTB;

6) 3aBUCHT OT TEMIIEPATyphI;

T') HE 3aBUCHT OT TEMIIEPaTypBhI;

0) 3aBHUCUT OT KOHLIEHTPALlUU PacTBOPA;

€) HE 3aBHUCHT OT KOHIIEHTPAIlN! PacTBOPA.

27. BemmecTBa, pacTBOPHI M PACILIABBI KOTOPBIX MIPOBOAAT NCKTPHUUECKUIN TOK, HAa3bIBAIOTCS 21EKMPOIUMAMU

28. ToNbKO CUIIBHBIE NEKTPOJINTHI IEPEUUCIICHBI B PSLY:
a) KOH, HNOs, H2SOyq;

6) HzS, HQSO3, HQSO4;

B) MgCl,, CH;COOH, NaOH;

r) H3S, CH;COOH, H,SO:s.

29. OTHOWICHHUS YHCIa MOJEKYJ, PACIaBIINXCS Ha WOHBI, K OOIIEMYy YHCIy MOJICKYJI PAacTBOPEHHOTO BEIIeCTBa
Ha3BIBAETCS:
a) KOHCTAaHTOW IUCCOIMAIINY; §) CTENICHBIO Arcconranyy; B) pH cpensl T) CTETEHBIO THAPATAIIIHL.

30. YpaBHeHHe KOHCTAHTHI JUCCOIMALINH TS cUCTeMBI KA < K™ + A” uMeer BU:
a) Kn = [KAJ-[K']-[A7]

6) Kn=[K'][A]

¢) Kn= [K'][AT] /[KA]

r) Kp=[KA]/ [K'][A]

31. TIpouecc 3meKTPOIUTHYECKOI Iucconuanuu opTohochOPHON KUCIOTHI 110 BTOPOH CTYNEHH OIUCHIBAETCS
YPaBHEHUEM:

a) HsPO4 & 3H" + PO,

6) H;PO4 > H' + H,PO4”

B) HPO4#— H' + PO >

2) HoPOy <> H + HPO4.

32. [ns ypaBrenus peakunu CuCl, + NaOH — ... cOKpallleHHOE HOHHOE YpaBHEHHE UMEET BHI;
a) Cu?** + 2NaOH = Cu(OH),| + 2 NaCl

6) CuCl, + 20H" = Cu(OH).| + 2CI

6) Cu?* + 20H = Cu(OH),|

r) CuCl, + 2 Na"= Cu?" + 2 NaCl

33. CokpallleHHOMY HOHHOMY ypaBHeHHt0 Ba’" + SO 7~ = BaSO | coOTBETCTBYET MOJNEKYJIPHOE yPABHEHHUE:
a) BaO + H,SO4 = BaSO4| + H,O

6) BaCO; + K»SO4 = BaS04] + K,COs

B) BaCOs + H,SO4 = BaSO4] + CO21 + HO

2) BaCl, + HoSO4 = BaS0O4| + 2 HCI

34. YucneHHoe 3HaYEHNE HOHHOTO TIPOM3BEIEHUS BOIbI paBHO (1ipu 25 °C):
a) 102 ¢) 10* B)10° 1) 107

35. Kucnoii peakuuu cpebl COOTBETCTBYET:
aypH=7; 0)pH>7; ¢ pH<T.

36. llleno4nyto cpeay IMeeT BOIHBIA pacTBOP COJIH:
a) XJIOpH] aMMOHUS; §) KapOOHAT HATPHS, B) CyIb(aT HATPUS, TI)HHUTPAT KU,

38. Hpouecc MPpUCOCANHCHU A yacTulen JJICKTPOHOB, CTCIICHb OKUCJICHUS IPHU 3TOM IMOHUKACTCS, HA3bIBACTCA:



a) OKHCJICHUEM; ) BOCCTAHOBJIICHUEM, B) IMCCOLMAIMCH; T) 3JCKTPOU30M.

39. OxkucnuresneM sBISETCS aTOM, MOJIEKYJIa, HOH, KOTOPBIIA:
a) OKUCIISIETCS; 0) OTHAET DJICKTPOHBI; B) MPUHUMAET DJIEKTPOHBI; T) YBEIMYUBAET CTEIIEHb OKHCIICHUSL.

40. Peakimu, Ipu KOTOPHIX B KAa4eCTBE OKHUCIMTENS U BOCCTAHOBUTENS BBICTYNAE€T OJMH M TOT XK€ 3JIEMEHT,
Ha3bIBAIOTCA!
a) MeXXMOJIEKYJISIPHBIMY; ©) BHYTPUMOJICKYIIAPHBIMH; §) AUCTIPOTIOPIMOHUPOBAHMS.

41. VI3 IpeICTaBICHHBIX PEAKIHi K OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIM MIPHHA/UICIKHUT:
a) Fe;O3 + 6 HCI = 2FeCls + 3H,O

0) FeCl; + 3KOH = Fe(OH); + 3 KCl1

8) Fe;O3 + Hy, = 2FeO + H,O

r) 2Fe(OH)3 = Fe,03 + 3H,O

42. COBOKYIMHOCTh XMMHUUYECKHUX PEAKIUi, MPOTEKAIOLIMX O] JEHCTBUEM 3JEKTPUYECKOrO TOKA B PACTBOPAX HIIH
paciuiaBax, Ha3bIBaeTCs:
a) arepudukaiueit; 0) snekTpubHUKaIHel; B) TUAPOIU3OM; 0) SICKTPOIH3OM.

43. OauHaKoBbIE MPOAYKTHI 00pa3yIOTCS MPH SIAEKTPOJIM3E paciuiaBa U BOJHOTO PacTBOpa:

a) Opomuna Hatpusi; 0) monuna kanus; 6) xuopuna meau (II); r) ruapokcuna HaTpus.

44, QHCMGHTH, [IpeBpalarommue XUMHUYCCKYH0 SHCPTHUI0 B JJICKTPHUYUCCKYIO (XI/IMI/I‘ICCKI/IG HCTOYHHUKH TOKa),
Ha3bIBAIOTCA 2A/1b6AHUUECCKUMU IJIEMEHMAMU.

45. DIeKTPOABIDKYIIAS CHIIA FATbBAHMYECKOTO 2IEMEHTA OIpeensercs o GpopMye:
a) EOKaT. - EOaHA; 6) ann. - EOKaTA; 3) Exar. — Eaﬂ.; F) Ean. — Evar..

46. KoopauHHpOBaHHBIE BOKPYT LEHTPAIBFHOTO aTOMa MOJEKYJbl MM HOHBI (B KOMIUIEKCHBIX COCIMHCHHAX )
Ha3BIBAIOTCS:
a) KOMIUICKCOHAMY;, ) INTaHIaMH{; B) aKIICNTOPaMH.

47. KoopIuHAIIMOHHOE YUCIIO aTOMa IUTaTHHBI B KOMIDICKCHOM coenuHenuu [Pt(NH3)4Cly] Cl; paBHO:
a)2; 0)4; 6 6; 1)8.

48. Hazpanue komminekcHoro coenunenus Ko[Be Fi] cnenyromee:
a) rerpadyropOEepUILITHAT KT,

0) terpadropodbeprimmar (1I) xamus;

B) KasmeBas coub TeTpadTopbeprmtus (II).

49. CoennHenwus, 00pa3yromrecs Mpy B3anMOAEHCTBUH BOJIOPO/IA CO MIETOYHBIMH METAJIJIAMH, Ha3bIBAIOTCSL:
a) kKapOunamu; 6) THAPUIIAMH; B) THApATaMM; T') THAPAHTaMHU.

50. OxucaurenbHble CBOKCTBA BOJOPO/1a MPOSIBISIFOTCS IPU B3aUMOAEHCTBUU:
a) c a3oToM; 0) C KUCIIOPOJOM; 6) C HATPHEM; T) C CEPOW.

51. KoH(urypanus BHEIIHETO SHEPIETHYECKOTO YPOBHS FAJIOTE€HOB:
a)ns’np*, 6) ns’np’;, B)ns’np’; 1) ns’np.

52. Cpenu rayioreHOB BCETa OJJHOBAJICHTEH CO CTEIICHBI0 OKHUCIICHUS -1 :
a) xiop; ) ¢Top; B) WOm;, T) OpOM.

53. B pany xkucnor HF — HCl — HBr — HI cuna KUcioT:

a) yObIBaeT, Tak KakK CBS3b BOJIOPOJ-TAIOTeH CTAHOBHUTCS O0Jiee IPOYHOIA;
0) BO3pacTaeT, Tak Kak yBeIMUUBAETCS paJinyC aToMa rajioreHa;

B) U3MEHSETCS CKauK00Opa3HO

T') HEe U3MEHSIETCSI.

54. CamMoii CUIIbHOM U3 IEPEYUCIICHHBIX KUCIIOT SBJISIETCS:
a) HC1O; 6) HCIO,; B) HCIO3; 2) HCIO,.



55. KauecTBeHHOI peakuueii Ha oOHapyxeHHe Jr000ro rajoreHu1-nona (kpome F-) siBisiercs B3aumoeicTBre c:
a) HUTPATOM KaJlusi; ) HUTpaToM cepedpa; B) TMAPOKCHJIIOM HATpHsl; T') paCTBOPOM Kpaxmala.

56. ypaBHeHI/Ie peakuuu, r1A€ Ccepa BBICTYNIAECT B Ka4YC€CTBEC BOCCTAHOBUTCIIA U OKUCIUTECIIA (peaKHI/IH
Z[I/ICHPOHOpHI/IOHI/IpOBaFHI/Iﬂ), OTpaKaceT cxema:

a) 3S + 6KOH = K,S04 + 2K,S + 3H,0;

6) S + 3Cl; = SClg;

B) S+ 4HNO3(KOH].[.) =H,S04 + 6NO; + 2H;0;

r) 2A1 + 3S = ALLSs.

YCTAHOBUTE COOTBETCTBHE

57. COEJJMUHEHUE CEPbI

OKHNCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE CBOMCTBA

D) S
2) SO,
3) SO;

a) MOKET OBITH TOJIEKO OKUCIIUTEIEM

6) MOKET OBITh TOJLKO BOCCTAHOBUTEIIEM

B) B 3aBUCUMOCTH OT YCJ'IOBI/Iﬁ MOXET OBLITh U OKUCIHTEIEM H
BOCCTAaHOBUTCIICM

1—-0; 2—6; 3-a

58. CpenHue coJii CEpHUCTON KUCIIOTHI Ha3bIBAIOTCS CYJibhunibl.

59. KauecTBeHHas peakiys Ha CyJb(aT- HOH:

a) SOF +2NH, =2NH } + H$O ;,
0) 8Q4~ + 2H" = SOt + H.0;
e) §8j2 + BIa_lIZ+ =%a§%4¢; 20
r) SOs* + 2H" = SO,1 + H;0.

60. Cpenu KUCIIOT, COAEPKAIIUX CEPY, OTCYTCTBYET:

a) THOCEepHasl KHCIIOTa;

6) momUCyNb(QHUIHAS KICIIOTA,;
B) JIByCepHasl KUCIIOTa;

T') IEPOKCOIByCEPHAs KHCIOTA.

61. BaneHTHOCTD U CTENIEHDb OKKUCIIEHUS a30Ta B HOHE aMMOHHs, COOTBETCTBEHHO, PaBHBbI:
a)lllu+s; 6)Vu+3; ¢IVu-3; r)lllu-5.

62. A30THCTas KHCIIOTA B OKHCIUTEILHO-BOCCTAHOBHTEIHHBIX peaKknusix:

a) BCErJa sABJIAACTCA OKHCIIUTCIIEM,
6) BCErJa ABJIACTCA BOCCTAHOBUTCIIEM

3) MPOABJIACT OKHUCIIUTCIbHO-BOCCTAHOBUTCIbHYIO ,I[BOﬁCTBeHHOCTL;
F) HC BCTYHNACT B OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PEAKIIUH.

63. Cpem/l NEPEHYHNCIICHHBIX BCHICCTB K aJUIOTPOITHBIM MOI[I/I(i)I/IKaIII/IHM yriepoaa HE OTHOCHUTCS:

a) anmas; 0) rpadut; 6) kapOOpyHI;

T) KapOuH.

64. TIpakTHYEeCKH HE OCYIIIECTBUMA PEAKIIHS:

a) 2Na + ZnSO4 — Zn + NaxSOy;

0) Fe + CaCl, — Ca + FeCly;

B) Fe + Cu(NO3), — Cu + Fe(NO3)»;
r) Mg + NiCl, — Ni + MgCl.

65. IllenoyHbIe METaJUIBI SIBIISIFOTCS:
a) CHJIIbHBIMH OKHCITUTEISIMUY;

0) THIMYHBIMHU KaTaJIN3aTOPaMH;

6) CUIIbHBIMH BOCCTAHOBUTEIISIMHU;
T')TUITUYHBIMH U30JITOPaMHU.

66. Peaknyst B3aMMOICHCTBUS IIETOYHBIX METAJIOB C BOJION OTpaKeHa YpaBHECHHEM:

a) 4Me + 2H,O = 4MeH + Oy;

0) 2Me + 2H,0 = Me,0; + 2Hy;

6) 2Me + 2H,0 = 2MeOH + Hy;

r) Me + 5SH,O = MeO, + 5H, + Os.




YCTAHOBUTE COOTBETCTBHE

67. OJIEMEHT HAWBOJIEE XAPAKTEPHAA CTEITEHb OKVCJIEHUA
1) Mens a) +1
2) Cepebpo 0) +2
3) 3omoto B) +3

1-0; 2—a; 3-¢

68. 11151 p11eMeHTOB 1TOOOYHOH MOATPYIIIHI | rpyIIIBl XapakTepHBI CBOWCTBA!
@) TIOBBIIICHHAS TJIACTUYHOCTH;

0) UCKITIOUNTEIbHASI XUMHIECKas aKTUBHOCTb;

6) BBICOKasi KOMITIEKCOO0Pa3yIomias CiocOOHOCTE;

T') IPOSIBJICHNE IOCTOSTHHOW CTETICHN OKUCIICHUS, paBHOM +1.

69. B psany anemenToB Be—Mg— Ca— Sr— Ba MeTamuinyecKue cBoicTBa:
@) yCunuBaroTcs;  0) 0cna0deBarT; B) HE H3MCHSIOTCAL.

70. C MeTaNIn4ecKUM MarHueM HeE pearupyer:
a) KOHLICHTPUPOBAaHHAsI a30THAS KUCIIOTa;

0) paz0aBileHHas CepHAs KUCIIOTA;

6) TUIIPOKCHT HATPHSL;

r) cyiabpdar Meau.

71. Beibepure ypaBHEHIE, KOTOPOE HE OTPaKaeT XUMHYECKUE CBOMCTBA AIIEMEHTOB IMTOOOYHOH moATpymIisI rpyTims::
a) Zn + 2NaOH + 2 H,0 = Na,[Zn(OH)4] + Hy;

6) Cd + 2HCI = CdCl; + Hy;

6) Hg + H>SO4(paz6.) = HgSO4 + Hy;

F) Zn + 2HCl = ZnCl, + Ho.

72. B cemeiicTBax 3JIEMEHTOB JAHTAHOHMAOB M aTHMHOMIOB C YBEJIHMYCHHEM 3apsla sApa NPOUCXOMUT 3aIl0JIHEHHE
JNEKTPOHAMHU:

a) S-TIOJYPOBHS;

0) p-oaypOBHS;

B) d-moypoBHS;

2) f-nogypoBHsi.

73. CXOICTBO MEXTy 3JIEMEHTaMH TJIaBHON M TOOOYHOH moarpymm VI rpynmsl posSBISETCS B CICAYIOIIEM:
a) 00J1a/1at0T NPEUMYIIIECTBEHHO HEMETAIIIMYECKUMH CBOHCTBAMH;

6) 001a1a0T NPENMYIIECTBEHHO METAJUNTMYECKUMHI CBOMCTBAMM;

B) BO BHELITHEM DJIEKTPOHHOM CJI0€ UMEIOT OJMHAKOBOE KOJIMUYECTBO AJIEKTPOHOB;

2) IPOSBIISIOT BBICIIYIO CTETIEHb OKHCIEHHUS +6.

74. CunbHBIE OKUCITMTENH-TIEPMAHTaHATHI BOCCTAHABIMBAIOTCS B KUCIION cpejie J10:
a) Mn*® (K,MnOs);  6) MnO»; 6) Mn™2 (MnSOy).

75. KauecTBeHHOI1 peakiueii Ha kKaTnoHb! Fe** cCOOTBETCTBYET COKpaIlIEHHOE MOHHOE yPaBHEHME:
a) Fe** + PO4> = FePO4|- ocanok Genoro msera;

0) Fe** + [Fe(CN)g]*" = Fe[Fe(CN)g] | - 0camok CHHETO LBETA;

6) 4Fe*" + 3[Fe(CN)g]* = Feq[Fe(CN)g]3] - 0camok cHHEro 11BeTa;

r) Fe** + 3CN- = Fe(CN)3| - ocajiok 6eoro ngera.

76. I3 XuMH4YeCKHX 3JIeMEHTOB BbI0epHTe TPH JJ1eMeHTa, KoTopble B Ilepuoanyeckoii cucreMe XMMHYECKHX
3jemMeHTOB JI.U. MeHaeneeBa HAXOAATCSI B OJHOM IepUoOJe.
3anumuTe B NOJIe 0TBETA BLIOPAHHbIE 3JIEMEHTHI.

77. XuMu4yecKkuii 3J1eMeHT — 3TO:

1) COBOKYITHOCThH OJJTHAKOBBIX MOJICKYJ;

2) COBOKYITHOCTh aTOMOB C OJTHHAKOBBIM 3apsOM SIIpa;
3) mpocToe BEMIECTRO;




4) BUJ aTOMOB.

78. N3 npensio:keHHOTo NMepeyHsi BLIGEPUTE BA COETMHEHMUS], B KOTOPBIX MPHCYTCTBYET HOHHAS CBSI3b.
1) xmopoBomOpOI

2) XJIOpUJ HATPUS

3) okcun cepoi(1V)

4) aMMuaK

5) okcup HaTpUA
B oTBete 3anuimnTe HOMepa BHIOPAHHBIX BEIECTB.

79. YcraHoBuTe COOTBEeTCTBHMEe MekAy (pOopMyJioi BeliecTBa M KJIAacCOM/TPynnoi, K KOTOpoMY(-0if) 3TO
BeleCTBO MNPHHAMIEKUT: K KaKI0il No3uluM, 0003HAa4YeHHOH OyKBOil, mogdepure COOTBETCTBYIOUIYIO
NO3MIMIO U3 BTOPOTO €T0J101a, 0003HAYeHHYI0 LU POii.

®OPMYVYIJIA BEILIECTBA KITACC/TPYIIIIA

A) HCIO3 1) ocHOBaHUSA

Bb) NaHCO3 2) KHCIOTHI

B) Cu(OH)2 3) KOMIDIEKCHBIE COJIH

4) cpenaue COMH
5) KHUCIIBIE CONH
6) OCHOBHBIE COJIH



80. 3agana caeayoinas cxeMa NpeBpalleHn i BelecTB:
X
CuO --->Cu--->Y --->CuO
Ompenenure, KaKUe U3 YKa3aHHBIX BEIIECTB SIBJISIOTCS BellecTBaMu X U Y.
1) HCl
2) H2
3) Cu(NO3)2
4) CuCI2
5) NaOH

81. U3 npeJio;keHHOI0 NepeyHsi Bbi0epuTe JBAa TUIIA peaKLMU, KOTOPbIM COOTBETCTBYET B3aUMO/JelCTBHE HIMHKA €
pacTBopoMm cyiabpara meau(Il).

1) oOmeHa

2) OKUCIIUTETBHO-BOCCTAHOBUTEIIBHAS

3) KaTtanuTHIeCKas

4) 3aMemeHUs

5) obpartumas

3amummure B IoJie OTBETa HOMepa BEIOPaHHBIX TUIIOB PEAKIIHH.

82. YcTraHoBUTe COOTBETCTBHE MEKAY CXeMO# peaKliMy U M3MeHeHHeM CTelleHH OKMCJIeHUsI BOCCTAHOBUTEJIS B Heil:
K KaK10H no3uunu, 0003Ha4eHHOo# 0yKBO, noa0epuTe COOTBETCTBYIOLIYIO MIO3MLMIO, 0003HAYeHHYI0 LU PpOii.

CXEMA PEAKIIMA H3MmeHeHne CTEIIeHN OKUCICHHSI, BOCCTAHOBUTEIIS
A) KNO3 — KNO2 + 02 I)N+4 - N +3
b) KNO3 + P — KNO2 + P205 2)N+4 - N+5
B) KNO2 + H202 — KNO3 + H20 3I)IN+3 > N+5
4$H0-2—-00
5 P0O—>P+5
6)0-1->0-2

83. C/10:KHBIM BeleCTBOM SIBJISIETCS:
1) cepoe ooBo
2) kpacHsIit pocdop
3) rpadur
4) moBapeHHasi CoJb

84. U3 npenJio:keHHOT 0 NepeYyHs BbIOepuTe IBAa BelleCTBa, ¢ KOTOPLIMU BOJA He
pearupyer Aajke NIPH HATPEBAHUH.

1) Hatpuit

2) Menp

3) uuHK

4) xxene3o

5) cepebpo

3anuImuTe B 1OJIE OTBETA HOMEPA BEIOPAHHBIX BEIIECTB.

85. YcraHoBuTE COOTBETCTBHE MEXKAY (POPMYJIOH COJIM M IPYNIOi CcOJiel, K KOTOPOH OHA MPUHA/JIEKHUT: K KAMKI0H
NMO3ULMH, 0003HAYEHHOIl OYKBOIi, MoAGepUTEe COOTBETCTBYIOIIYI0 MO3MIMI0O M3 BTOPOro CT0Ji01a, 0003HAYEHHYIO
uuppoii.

OOPMVIJIA COJIN

A) (CuOH)2CO03

B) CaCl(ClO)

B) KAI(SO4)2

T'PYIITIA COJIE

1) cpennue comu

2) KHCIIBIE COJTH

3) OCHOBHBIE COJI

4) MBOWHEIC CONU

5) cMelIaHHbIe coMU
6) KOMIUTEKCHBIE co




86. Kakoii rajiores 3aimuinaeT oT Kapueca, NpuaaéT TBEpAOCTh U HesIn3HY 3yOHOM sMann?

1)bpom
2)dTtop
3)Xpom
4)on

87. Kakasi u3 KUCJI0T SIBJsIeTCS IBYXOCHOBHOM ?
a) HNO2

0) HB2

B) H2CO3

r) H3BO3

88. Kaky1o okpacky npuodperaert JJakMyc B HeliTpajibHO# cpene?
a) MaJTMHOBYIO

0) CHHIOIO

B) KpacHYyIO

T) (PHOIETOBYIO

89. XumMnueckoe NOHATHE «MOJIb) MMOKA3HIBAET:
a) YUCJIO aTOMOB BEIIECTBA

0) 4HCII0 MOJIEKYJT BEIIECTBA

B) KOJIMYECTBO BEILIECTBA

T') MOJIEKYJIIPHYIO MacCy BeIllecTBa

90. KoBaJjieHTHasi CBSI3b OCYLLIECTBJISIETCS 32 CYeT:
a) JIEKTPOHHBIX 00JTaKOB

0) BaJICHTHBIX PJIEKTPOHOB

B) IBYX OOIIMX AJIEKTPOHOB, MK AIEKTPOHHOH Maphl
T') DJIEKTPOCTATHUECKUX CHII TIPUTSKEHHS

91. Cpenm nepevyuc/jeHHbIX BelleCTB THAPOKCUAAMU SABJISIIOTCS:
1) NaOH

2) CaCO3

3) HoS

4) NaHSO4

92. @ToOp — 3TO caMblii:

a) aKTUBHBIA HEMETaJlI

0) IPOYHBIH 3TIEMEHT

B) CHJIbHBIH OKHCIIUTENb

T') BIIEKTPOOTPUIIATENBHBIA JJIEMEHT

93. KosinuecTBO BeliecTBa — 3T0:

a) TIOPIKS BEIIECTBA, H3MEPEHHAs B MOJISIX

0) 4KCII0 CTPYKTYPHBIX YacTHL, paBHoe 6 - 1023
B) Macca BellecTBa

I') HaBeCcKa BELIeCTBa

94. BcraBbTe NponylieHHoOe
Kucnora — 3T0 cl10KHOE BELIECTBO, B MOJIEKYJIE KOTOPOTO HMEETCSI

95. Hanmnmnre Ha3BaHUS KHCJIOT
1) HNO2
2) H2CO3
3) HCI
4) HF
5) H2S

Y KUCJIOTHBINA OCTATOK.

96. U3 nepeyYyHsd XuMH4Y€CKUX TEPMHUHOB Bblﬁepl/lTe MOHATHE, ONIPeIe/IAIONICE KITPOCTOE BEIIECTBO»:

a) YUCTOE BELIECTBO

6) BEMICCTBO, ITOCTPOCHHOC aTOMaMHU OAHOTO XUMHUYCCKOTO DJICMCHTA
B) BEMICCTBO, IOCTPOCHHOC aTOMAaMHU PA3HBIX XUMHUYECKUX JJIEMECHTOB

F) OTACJIBHBIC ATOMBI OTHOI'O XUMHUYCCKOI'0 3JICMCHTA



97. 3anana ciaenyomasi cxeMa IpeBpalieHUil BelecTB:
X Y

Cu ---> CuCI2 ---> Cu

Omnpenenure, KaKUe U3 YKa3aHHBIX BEIIECTB SIBJISIOTCS BelecTBaMu X 1 Y.
1) CI2

2) HCI (p-p)

3) Fe

4) Ag

5) NaOH (p-p)

98. lanbl BemecTBa: caxka, rpaQur, ajamMas. YKaKuTe, U3 CKOJIbKHX XMMHYECKHMX 3JIEMEHTOB 00pa30BaHbl 3TH
BelllecTBA:

a)l

0)2

B) 3

r) 4

99. U3 npenJio;keHHOT0 NepevyHsi Bbl0epuTe peakuuu HeldTpaau3aumm.
1) HCl + NaOH = NaCl + H20

2) SO3 + H20 = H2S04

3) HCIO4 + KOH = KCl104 + H20

4) 2KMnO4 = K2MnO4 + MnO2 + O2

5) PH3 +202 = H3PO4

100. 'uapoxkcuabl ATIOMUHNUS M IMHKA 00J12/1a10T CBOiCTBAMU:
a) cJIab0OCHOBHBIMU

0) KUCIIOTHBIMU

B) aM(OTEepHBIMU

KpuTepun 1 wKanbl OLEeHKN:

MpoueHTHas wkana 0-100 %; oTMeTka B cucteme
«HeyAoBNeTBOPUTESNIbHO, YAOBIIETBOPUTEIIbHO, XOPOLLO, OTIIMYHO»
0-59,99% - HeyaOBNETBOPUTENBHO;

60-74,99% - yooBNeTBOPUTENBHO;

75- 84,99% -xopowuo;

85-100% - oTnun4Ho.

2.2 KoHTtponbHas paboTa

1. Cutyauus. [IpombiiieHHOE MOTyYeHHe HEKOTOPHIX MPOCTHIX BEHIECTB (METAJIJIOB, BOJOPOIa
U JIp.) OCHOBAaHO Ha OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMSIX HX OKCHIOB C YIJIEPOJIOM, B
KOTOPBIX YIJIEPOJ SIBISIETCSI PEareHTOM- BOCCTAHOBUTEIIEM.

3amanue: [Iporekanue kakoil U3 ABYX peakiUil TEPMOJUHAMUYECKH BO3MOKHO B CTaHAAPTHBIX
YCIIOBUSIX:

BaO+C — CO2 +Ba

ZnO+ C — CO2 + Zn

2. Curyarus. [IpomblineHHOE TOTyYeHHEe HEKOTOPBIX MPOCTHIX BEUIECTB (METAJIOB, BOJIOPOAA
U JIp.) OCHOBAaHO Ha OKHUCIIUTEIHHO-BOCCTAHOBUTENIBHBIX DPEAKIHSIX HX OKCHIOB C YIIEpPOIOM, B
KOTOPBIX YIJIEPOJ SBJISIETCS. M pPEareHTOM- BOCCTAHOBUTEIEM M PEareHTOM-HCTOYHHUKOM TEIJIOBOM
SHEPrUMu.

3amanue: B kako#t U3 IByX peakiuil BbIIETAETCS OOJIbIIE TEIJIOTH B CTAHAAPTHBIX YCIOBUSIX?

AI203 +C — CO2 + Al

ZnO+C — CO2 + Zn

3. Cutyauus. [IpomblllZIeHHOE MTOTYYEeHUE HEKOTOPBIX MPOCTHIX BEIIECTB - METAJIJIOB OCHOBAHO
Ha OKHUCJIMTEJIbHO-BOCCTAHOBUTENBHBIX pEaKIUAX. PeareHToM - HCTOYHMKOM TEIUIOBOM SHEPruu
SIBJISIETCS YTIEPOS.

3amanue: Paccumraiite Maccy yriepoga, Kotopas HeoOXoauma Jyisl MojydeHus | T xemesa:
Fe203 + Zn — ZnO + Fe, AH=+592,52 xJlx



C+ 02— CO2, AH=-393,51 k/Ix

4. Curyanus. [IpoMbIIIICHHOE MOJYYeHUE THAPOKCUIA KalbLUs MPOUCXOMUT B 2 craauu. Ha
MEePBOM CTauu MPOBOAAT 00XUT Mena (kapbonara kanpius): CaCO3 —CaO + CO2 Bropas cranus —
raiieHue U3BECTH (B3aUMOJICHCTBUE OKCHJIA KaJbIHs C BOJOM).

3ananue: Kakyro maccy kapOoHaTa KajbliMsg HEOOXOAMMO B3sTh Ul HoiydeHus 5 % pactBopa
ruapokcuia Kainbius maccoit 500 kr.

5. Cutyanus. g ycTpaHEHHs KHUCJIOTO XapakTepa CTOYHBIX PACTBOPOB YACTO NMPUMEHSETCS
U3BECTHSKOBAs MyKa.

3amanue: Ecou cyrounbplii o0beM oumiaemoi Boasl paBeH 500 m3 , 3HaueHue pH mcxomgHOoro
pactBopa paBHO 2, To ¢ ydetoM 80 %-ro coaepkaHusi JCHCTBYIOIIETO BEIIECTBA B IEpecueTe Ha
KapOOHAT KaJblHsl B U3BECTHIKOBOM MyKE €€ pacXoj] COCTaBUT KI' B CyTKH

6. Curyanus. [IpoMbIIIIEHHOE MOTY4YEHHE HEKOTOPBIX MPOCTHIX BEHIECTB (METAJLUIOB, BOJIOPOIA
U JIp.) OCHOBAaHO Ha OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMSIX HMX OKCHUIOB C YIJIEPOAOM, B
KOTOPBIX YIJIEPOJ| SIBIISIETCS U PEAareHTOM- BOCCTAHOBUTEIEM U PEAreHTOM-UCTOYHMKOM TEIIOBOM
sHepruu. Jpyrue MeToabl UX MOJy4YeHHs U JajbHeilllee MCIob30BaHne 00pa3yoIIUXCs MPOIYKTOB
OTIPENIENIAIOTCS MX (PU3NICCKUMHU, XUMHYECKIMH CBOWCTBAMH U YCIOBUSIMH TPOBEICHHUS PEAKIINN.

3aganue: B mporecce nosyueHus keie3a B MPOMBIIUIEHHOCTH HCIOJb3YETCSl PEeaklus YIS ¢
okcugoMm xenes3a (II): C + FeO = Fe + CO. Temnora, HeoOxoumast Uit OCYIIECTBICHHUS TIpoliecca,
obOecnieunBaeTcs ropeHueM yriepoga. Ecnu sHTamenmuu obOpa3zoBanusi okcuga keneza (ID),
YrapHOTO W YTJICKHCIIOro Ta30B paBHBL: -264, -11 u -394 xJ[/MOJb COOTBETCTBEHHO, TO IS
noJiydeHust 672 Kr xeinesa notpedyercs kr yrinepoza. (I[Torepsimu yriepona Ha mob6oYHbBIE
MIPOIIECCHI MTPEeHeOpeyb; OTBET MPUBECTH C TOYHOCTHIO 10 1ienoro 3Hadenust; Ar(Fe) = 56.)

7. Curyauus. [IpupoaHsie BOIbI COAEpKAT Pa3iMUHOE KOJIMYECTBO MOHOB KAJIbLIUS M MarHus.
CymmapHoe cozepkanue nonos Ca*' u Mg?* B Bose xapakTepusyer ee sKecTKOCTh. JKecTkas Boja
o0pa3yeT HaKUIlb Ha HarpeBaTeIbHBIX AJIEMEHAX, YMEHbBIIAET UX TEIIOOTAauy. B MpoMbIIUIEHHOCTH U
OBITY IPUMEHSIIOT Pa3INYHbIE CIIOCOOBI YMSATUEHUS BOJBI.

Bamganue: B 1 nm® Bojbl COJIepKUTCA 25 MOJTB/IM> Maraus ¥ 15 MOJb/IM° KabIHsl. Uemy paBHa
KECTKOCTb ITOU BOABI?

8. Curyauus. [lpupoaHsie BOJBI COAEpKaT pa3iMYyHOE KOJIMYECTBO MOHOB KaJbLIUS M MarHwsl.
CymmapHoe copepskanue nonos Ca’" u Mg®" B Bojie XapakTepusyeT ee sxecTkocTh. JKecTkas Boaa
oOpa3dyeT HakWMIb Ha HarpeBaTelbHBIX JJIEMEHaX, YMEHbIIAeT MX TemiooTnady. B
MPOMBIIIICHHOCTH U OBITY IPUMEHSIIOT pa3iyHble COCOO0Bl yMATYeHHs BoJbl. 3ajaHue: CKOJIbKO
rpaMMOB KapOoHaTa HaTpus Hano NpubaBuTh k 200 OM> BOIBL, YTOOBI YCTPAHUTH KECTKOCT,
PaBHYIO 5 MMOIIb 9KB./1IM>?

9. Curyauus. IIpupogHsie Boabl coAepaT pa3iMyHOE KOJIWYECTBO MOHOB KaJbLUS M MarHusl.
CymmapHoe cosepsxanre nonoB Ca’" u Mg?* B Bone xapakrepusyeT ee sxecTkocTb. JKecTkas Boja
o0Opa3yeT HaKMIlb Ha HarpeBaTeIbHBIX AJIEMEHAX, YMEHbIIAET UX TEIJI00TAady. B npomsblieHHOCTH 1
OBITY IPUMEHSIOT PA3JIMYHbIE CIOCOOBI YMATUYEHUS BOIBI.

3ananue: BYUCINTE KECTKOCTh BOJBI, 3Had, uTo B 100 aM° ee comepxkutcs 35 I ruapokapboHaTa
MarHus 1 15 r cynbgara Kaabluus.

10. Curyanus. [TpupoaHbie Bobl COAEPKAT PA3TUYHOE KOJUYECTBO MOHOB KajbIIMSl U MarHusl.
CymmapHoe coneprkanue noHoB Ca2+ u Mg2+ B Bojie XapakTepusyeT ee jKeCTKOCTh. JKecTkas Boja
o0Opa3yeT HaKMIlb Ha HarpeBaTeIbHBIX AJIEMEHAX, YMEHbBIIAET UX TEIIOOTAauy. B mpombIluieHHOCTH U
OBITY IPUMEHSIOT PA3JIMYHbIE CIOCOOBI YMATUYEHUS BOIBI.

3ananue: JXKecTKOCTb BOJBI, B KOTOPOM PACTBOPEH TOJIBKO T'HApPOKapOOHAT Kalblius, paBHa 4
Mmoib 9kB./IM3 . Kakas macca pactBopa HCl ¢ momsipHoil KoHueHTpanueil skBuBanenTta 0,1
MoJib/IM3 oTpelyeTcs ISl peaklMK ¢ TUAPOKApOOHATOM KaJbIus, coAepKammumMes B 75 cm3 3Toi
BOJIBI.



2.3 JlomawHee 3aaaHne

Bogopoa v ero coeanHeHus.

Boaa u ee 6uonornyeckoe sHavyeHue.

CoepgunHeHna cepebpa n 3onoTa.

KunsHb 1 gearensHocTb Mapumn Kiopu-CknagoBcKomn.

AIIOMUHUIA 1 ero coeguHeHus.

Meab n ero coeguHeHus.

YKusHb n gestenbHocTtb [.1. MeHaeneeBa.

Ponb XeHLWMH B XMMUMW.

lMNepuoanyecknin 3akoH U CTpOeHME aToma.

10 KusHb 1 gesatensHocTb M.B. JlomoHocoBa.

11.Porb HeopraHMYeCcKon XMMUU Kak HayKku B pa3BUTUM CESTbCKOro XO35MCTBA.

12.Pa3BuTne HeopraHM4Yeckom XMmmm 3a pybexxom.

13.MpnmeHeHne yaobpeHuii ¢ y4eToM NOTPEBHOCTM pacTEHNIA.

14. XnMunsi «ropsiynx» aToMOB.

15. XMu1si BbICOKMX CKOPOCTEWN.

16. BbicokoTemnepatypHasa XuMns.

17.YNbTPaMNKPOXUMUS.

18. BHyTpMKOMMNNEKCHbIE COeaNHEHUS.

19. PegkosemerbHble anemeHTbl. CUHTETUYECKME SNIEMEHTHI.

20.HoBoe y4eHune o Kopposuu.

21.3NEeKTPOHbI N XMMNYECKasa CBA3b.

22.Taxenble MeTansbl U UX pOSib HA PACTEHUS U XXUBOTHbIE

23.OcHOBHblE NpeAcTaBieHNsl KBAHTOBOW MEXaHUKW.

24 . /ctopus nosiBNeHus kapangawa (yrnepog).

25.MeTannononMmepHole Matepuarol.

26.KoopavHaunoHHas Teopus Anbdpeaa BepHepa.

27.KoMnneKcHble COeaNHEHUS B Hayke U TEXHUKE.

28.3Ha4eHne eCTeCTBEHHOW pagvOaKTUBHOCTU B XXU3HWN pacTEHUN N XKUBOTHbIX.

29.bnonornyeckasi porib MUKPOISNIEMEHTOB U UX MPUMEHEHME B CENbCKOM XO35IMCTBE U
MeauumHe.

30.cTopus pasButusa anekTponutudeckon guccounaumm Appennyca (1887).

OCONOORWN =

2.4 NToroBbIN KOHTPOIb (DK3aMeH)
Bonpochbl k 3k3ameHy:

1. Mopenu ctpoeHus atoma

2. Ilonoxxenue BOAOPOJIa W TAJIOTEHOB B IMEPHOIMYECKONM CHUCTEME: MPOCThIE BEIIECTBA U
OCHOBHBIC COCTMHEHUS, CBOMCTBA, METO/IbI TIOJIYICHHS U IPUMECHEHHE.

3. OTHOCHUTENbHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MacChl, MOJIb, SKBUBAJICHTHI

4. CBolicTBa HEMETAJUIOB IIECTOM IPYMIIBI HA OCHOBE UX MOJIOKEHUS B IEPUOJIUYECKON CUCTEME.

5. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPaHEHUSI MACChl U YHEPTHUH, 3aKOH IMTOCTOSTHCTBA COCTARBA,
3aKOH KpaTHBIX OTHOIIEHUH, 3aKOH ABOrapo.

6. Cepa, a;utoTponHble GOpMBbI, BaXKHEHIIINE COETUHEHUSL.

7. DNEKTPOHHOE CTPOEHUE aTOMa; XapaKTEPUCTHKA JIIEMEHTA 110 €r0 CTPOSHUIO.

8. Kucnopon u ero coequHeHus: CTpOCHHE, CBOMCTBA.

9. MeTtamisl 1 HEMETAJLIBI, CEMEHCTBA DJIEMECHTOB.

10. XapakTepucTuka CBOWCTB 3JIEMEHTOB TIJIaBHBIX MHOATPYIIl HAa OCHOBE IMOJOXXEHUS B
MEPUOINYECKON CUCTEM



11. A30T, ero coeTMHEHHS, NX CBONCTBA

12. CtpoeHue BellecTBa; BUJIbl XUMUUYECKOM CBA3M; XapaKTEPUCTUKU XUMUYECKOW CBSI3U

13. ®ocdop, ero anmaoTponHbie MOAU(MUKAIINN, CBONCTBA OCHOBHBIX COCTMHEHUI

14. DK30- ¥ SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS

15. Yrnepon, kpeMHH, O0P; OCHOBHBIE COCTUHEHUS

16. CkopocTh XUMHUYECKUX peakiuii, PakTOpsbl, BIUSIONINE HA CKOPOCTh; SJHEPTUSI aKTUBALIUH.

17. Metasuibl HOATPYIIIBI MEAH: BaXKHEHIIINE CBOWCTBA, COSTMHEHUS

18. IIpu3HaKu XUMHUYECKOTO PAaBHOBECHSI; KOHCTAHTa XMMUYECKOTO paBHOBECHUS

19. Metasibl NOATPYIIIBI IMHKA: BaKHEUIIIME CBOMCTBA, COSIMHEHUS

20. PacTBOpbI, KOJIMYECTBEHHAs XapaKTEPUCTHKA PACTBOPOB; pa30aBICHHBIC PACTBOPHI
HEDJICKTPOJIUTOB; 3aKOHBI Pa30aBIIEHHBIX PACTBOPOB

21. Metamisl TOArPYIIIbl MapraHiia: BayKHEUIIINE CBOMCTBA, COCTMHEHUS

22. DNEeKTPOIUTHYECKAs AUCCOIUAIIHS

23. DneMeHTbl CeMENCTBA JKeJIe3a: XapaKTepUCTHUKA, COETMHEHUS

24. XuMu4ecKue peakliuy B pacTBOPax JIEKTPOIUTOB

25. [InaTuHOBBIE METAILJIBI, CBOMCTBA, IPUMEHEHHE

26. I'maponus

27. XpoMm, COeTMHEHUS XpOMa, CBOMCTBA COSAMHEHHIMA

28. OKuciIeHrue U BOCCTaHOBJICHUE

29. Monubaen, Boiab(hpam, CBOMNCTBA U COSAMHEHUS

30. MeTtoa 3eKTpOHHOT0 GallaHca U METO HOHHO-3JIEKTPOHHBIX MOTypEaKIIHii

31. Yrnepon, kpeMHuUii, 00p: OCHOBHBIE COCTMHEHUS U CBOMCTBA

32. Turtan, BaHaguN: COSAMHECHUS U CBOMCTBA

33. OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIC TOTEHIIUAIIBI

34. CpolicTBa HEMETA/NIOB IMIECTOW TPYIIBI HAa OCHOBE HX IMOJIOKEHUS B MEPHOJUYECKON
CUCTEME

35. BJIC raapBaHHYECKOTO DJISMEHTa

36. CpoiicTBa HEMETAJJIOB CEAbMOM TPYIIBI HA OCHOBE MX MOJIOXKEHHS B MEPUOJUUYECKOMN
CUCTEME

37. DneKTponu3 pacIuiaBOB U BOJHBIX PaCTBOPOB 3JIEKTPOJIUTOB

38. Merasuibl NOArPYNIbl MapraHia: BaXKHEHIIINE CBOMCTBA, COCTMHEHUS

39. Ctpoenne KOMIUJIEKCHBIX COSTUHEHUI

40. Teopus Bepnepa

2.5 Kenc-zapaHusa

1. Cutyanusa. OO0beKTaMH HCCIIEOBaHUS HEKOTOPON aHATUTHYECKOW J1abopaTopuu SBISIOTCA
BOJHBIE PACTBOPHI, KOTOPBIE COJIEP)KAT COJIM METAJNIOB, HEOPTaHUYECKUE KUCIOTHl U OCHOBAHMS U
Ipyrue XuMHUYecKhe coeAuHeHus. lcrmonb3ys paznuyHble XUMHYECKHe U (DU3HKO-XUMUYECKUE
METO/bI B JIAOOPATOPUH, YCTAHABIMBAETCS KAUECTBEHHBIN M KOJMUECTBEHHBIH COCTAB aHAIM3UPYEMBIX
00BEKTOB.

3amanue: Paccumraiite pH pactBopa dochopnoit kucmorsl, ecau B 250 Mi pacTBOpa
conepxutcs 0,98 r hpochopHOI KUCTOTHI.

2. Curyanus. OObEKTaMU UCCIEN0BAHUS HEKOTOPOH aHAIMTHYECKON JTab0paTOpUM SBJISOTCS
BOJHBIE PACTBOPBI, KOTOPBIE COJAEP)KAT COJIM METAJNIOB, HEOPTaHUYECKUE KUCIOTHl U OCHOBAHMS U
Ipyrue XuMHUYecKkue coefauHeHus. lcmonb3ysd paznuyHble XUMHUYECKHe U (PU3UKO-XMMHYECKHE
METOBI B JIAOOPATOPUH, YCTAHABIMBAETCS KAUECTBEHHBIN U KOJMYECTBEHHBIH COCTAaB aHAIM3UPYEMBIX
00BEKTOB.

3aganue: Paccuuraiite pH pacTBopa cepHOM KHUCIOTHI, B KOTOPOM MaccoBas J10Js1 KUCIOTBI
cocrasisieT 1%.

3. Curyamusa. OObEKTaMM HCCIENOBAHMS HEKOTOPOH aHAJIUTHYECKON Ta00paTOpUM SIBJISIOTCS
BOAHBIC PACTBOPLBI, KOTOPBIC COACPIKAT COJIM MCTAJIJIOB, HCOPraHNMYCCKUC KUCIIOTHI U OCHOBAHUA U



Ipyrue XuMHUYecKHe coeAuHeHus. lcrmonb3ys paznuyHble XUMHYECKHe U (DU3UKO-XHMUYECKUE
METO/IbI B JIAOOpaTOPHH, YCTAHABIMBAETCSA KAUeCTBEHHBIM M KOJMYECTBEHHBII COCTaB aHAIU3UPYEMBIX
00BEKTOB.

3aganue: Ompenenute pH pacTBOpa rHApOKcHaa 6Gapus, ecid Ul IpUrotosaeHus 10 w3
pacTBopa ObLTO B35TO 85,5 T THIpOKCHaA Oapus.

4. Curyanus. OObEKTaMH UCCIIEI0BAHUS HEKOTOPOH aHAIMTUYECKOH J1abOpaTOpPUM SBISIOTCS
BOJHBIE PAaCTBOPBI, KOTOPBIE COJAEPKAT COJM METAJJIOB, HEOPIraHUYECKUE KUCIOTHl U OCHOBAHUS U
Apyrue XUMHYECKUE COeAMHEHUs. Mcronb3ys pa3iuyHble XUMUYECKHe U (U3UKO-XUMHUECKUE
METO/IbI B JIAOOpaTOPUH, YCTAHABIMBAETCSA KAU€CTBEHHBIM M KOJMYECTBEHHBII COCTaB aHAIU3UPYEMBIX
00BEKTOB.

3apanue: Onpenenute pH pacTBopa ruapokcuia aMMOHUs, €ciid A npurotosienus 10 m3
pactBopa Obu10 B3aT0 100 T 25 % pacTBOpa rupoKcHIa aMMOHHUSI.

5. Curyauus. CTouHble BOJIbI HEKOTOPOTO IPOMBIIUIEHHOTO MPEANPUATHS COAEPKAT COJU
TSDKEIIBIX METaVIOB, HEOPraHUYEeCKHUE KHUCIOThI, IOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA U JApPYyTHe
3arpsI3HUTENN OKpY)Karoliel cpelpl. OHU B BUJE B3BECH MOCTYIAIOT HA OYUCTHBIE COOpYKeHUs. B
MpOLIECCE MX OYHUCTKU TPOHMCXOMAT TMPOIECCHl HEUTpanu3aluu, OCaXACHUS, (UIbTPALUU U
U3BJICYEHUS BELLIECTB, KOTOPbIE MOT'YT ObITh peajn30BaHbl WM HCIOJIb30BaHbl IOBTOPHO. 3aJaHUE:
CrouHble BOJBI, coAeprKalMe TUIPOKCUJ Kaibuusa, uMeroT pH cpenbl, paBuyro 10. ExxenHeBHbI
BBIOPOC CTOYHBIX BOJ cocTasisger 50 m>. HaiiuTe Maccy TMAPOKCHA KajlblUs, KOTOPas COAEP/KUTCS
B €XKEJIHEBHOM BBIOpOCE

6. Curyanus. CTo4yHble BOJbI HEKOTOPOTO IMPOMBIIIJIEHHOTO MPEANPUITHS COAEPXKAT COJU
TSDKEIIBIX METaJVIOB, HEOPraHMYECKUE KHUCIIOTHI, IOBEPXHOCTHO-aKTHUBHBIE BEIECTBA U JIPyTHE
3arpsI3HUTENN OKpYyKarolleld cpeapl. OHM B BUJAE B3BECH IMOCTYIAIOT HA OYUCTHBIE COOpYKeHus. B
MpoLIeCCe MX OYUCTKU MPOHUCXOAAT TPOIECChl HEUTpanu3aluu, OCaXACHUS, (UIbTpALUU H
W3BJICYEHUS BEILIECTB, KOTOPbIE MOTYT OBbITh peajn30BaHbl WM HCIOJIb30BaHbl MOBTOPHO. 3aJaHUeE:
CrouHble BOJIbI, COJiepKalie THAPOKCH] Kanus, umeroT pH cpenbl, paBHyto 12. ExxenHeBHBIN BEIOpOC
CTOYHBIX BOJI cocTaBisger 100 m>. HaiiiuTe Maccy cONSIHOM KHUCIOTBI, KOTopas HeoOxoaumMa, 4toosl pH
Cpebl CTaJl HEUTPAIBLHBIM

7. Curyauus. CTo4HbIE BOJIbI HEKOTOPOTO IMPOMBIIIIEHHOTO MPEANpPHUITHS COAEPKAT COJU
TSKENBIX METAJIJIOB, HEOPraHWYECKUE KHCIOTHI, INOBEPXHOCTHO-AKTHBHBIE BEIECTBA W ApPYTUe
3arpsI3HUTENN OKpYyKarolien cpelapl. OHU B BUJE B3BECH MOCTYIAIOT HA OYUCTHBIE COOpYXeHUs. B
Ipolecce MX OYHUCTKU IPOUCXOAAT TMPOLECCHl HEHTpanu3aluu, OCaXIeHHUs, (QUIbTpalud U
W3BJICYEHUS BELLIECTB, KOTOPHIE MOTYT OBbITh pealn30BaHbl WM MCIOJIb30BaHbl MOBTOPHO. 3aJaHUeE:
CrouHble BO/IBI, COZIEpIKaIIMe a30THYIO KUCIOTY, uMetoT pH cpenbl, paBHyto 3. ExenHeBHblil BEIOpOC
cTouHbIX BOj cocTaBiager 500 m°. Haiiaure Maccy a30THOH KHCIOTHI, KOTOpas COAEPKUTCS B
€XXeHEBHOM BbIOpOCE.

8. Curyauus. CTtouHble BOJbl HEKOTOPOTO MPOMBIIUIEHHOIO HPEINpUATHS COJEP>KaT COJH
TSDKEJIBIX METaJUIOB, HEOPraHMYECKHE KHUCIIOThI, IOBEPXHOCTHO-aKTUBHBIE BELIECTBA U JpYrHe
3arpsI3HUTENN OKpYyXaroliel cpeapl. OHU B BUJAE B3BECH IMOCTYIMAIOT HA OYUCTHBIE COOpYKeHus. B
mporecce MX OYMUCTKH IPOUCXOMAT TMPOLECCHl HEHTpanu3aluy, OCaxIeHHs, (QWIbTpalud U
U3BJICYEHUS BEILIECTB, KOTOPbIE MOTYT OBITh peajM30BaHbl WM HCIOJIb30BaHbl MOBTOPHO. 3ajaHUeE:
CrouHble BOJIBI, COIEPIKAIINE COJIIHYIO KUCIIOTY, UMetoT pH cpensl, paBHyio 4. ExenHeBHbII BEIOpOC
CTOYHBIX BOJ cocTtaBisieT 250 m>. Haiinute Maccy THAPOKCHIA KaIbIIHs, KOTOpass HE00X01uMa, 4TOObI
pH cpenbl cTan HEUTpaIbHBIM.

9. Curyanus. IIpupoaHble BOABI COAEPKAT PA3IMYHOE KOJIUYECTBO MOHOB KAJBIIUS U MAarHUS.
CymmapHoe cozepxkanue nonos Ca’" u Mg®" B Boje XapakTepusyeT ee )ecTKocThb. JKecTkas Boja
o0pa3yeT HaKUMb Ha HarpeBaTeIbHbIX 3JIEMEHTaX, YMEHbIIAET UX TEIUIOOTAauy. B MpOMBIIIIEHHOCTH
1 OBITY IPUMEHSIOT Pa3IUYHbIE CIIOCOOBI YMSATUEHUS BOJBI.

3amanue: Haiiaure maccy ruapokapOoHaTa KaiblMs, KoTopas coxepxkutcs B 300 am
BOJIBI C KECTKOCTBIO 2,5 MMOJIb 3KB./IM

3 aroi



10. Curyanus. IIpoMBIIUIEHHOE MONYYEHHE HEKOTOPBIX MPOCTHIX BEIIECTB (METAILIOB,
BOJOpPOJAa M Jp.) OCHOBAaHO Ha OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEAKIMSIX HUX OKCHUIOB C
YIJIEPOJIOM, B KOTOPBIX YIJIEPOJ SIBJISETCS PEAreHTOM- BOCCTAHOBUTEIIEM.

3ananue: [IpoTexkanue Kakoi M3 ABYX peaklUil TEPMOIMHAMUYECKH BO3MOXKHO B CTaHIApTHBIX
YCIIOBHUSAX:

BaO+C — CO2 + Ba

ZnO+ C — CO2 + Zn

3. MeTtoauyeckune wmartepuanbl, onpegenswwme npoueaypbl OLEHUBaHUSA
3HaHMW, YMEHUN, HaBbIKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepu3yrLwmx atanbl
chopmMupoBaHMA KOMNeTeHLUN

Mpoueaypbl OLLEHMBAHUS B XOA€ U3YYeHUS1 AUCLMMNINHBI 3HAHWUIA, YMEHWIA U HABbIKOB,
XapakTepumayrLLMx aTanbl GOPMUPOBaAHUSA KOMMNETEHLUWI, pernaMeHTUPYOTCS NONOXEHUSMU:

- M BIr'YWUT 2.4.03 lNonoxeHne o KypCOBbIX 3K3aMeHax 1 3a4yeTax;

- MBIrYUT 4.1.02 MNonoxeHne 0 penTUHroBOWN OLIEHKE TEKyLLEen yCneBaeMoCTy.

[ns oueHKM 3HaHWA, YMEHWUN, HaBbIKOB, OOy4yaloLMXCA MO AUCUUNIIMHE «XUMUA»
npumeHsieTca 6anbHO-pPEeNTUHIOBasi cUCTeMa OLUEeHKM obydaroLlerocs.

3.1. PeTnHroBas cuctema OLEHKM OCYLLECTBIAETCA B TEYEHME BCEr0 CeEMecTpa
npy NpoBeAeHNN ayANTOPHbIX 3aHATUN U CAMOCTOSATENBHON paboThl.

3.2. bBanbHasa cuctema CNyXxuT gnga norydeHust kdameHa no SUCUUNIIMHe.

Mokaszatenem ®OC 4dBndeTca TEKyWWMA ONpPoC B BUAE KOHTPOSbHOM paboThl,
TeCTUpoBaHUA 1 pedpepaTa No NpearoXeHHbIM npenogasatenemMm Temam (Bcero 3a ceMecTp
NpoBOANTCA [Ba Onpoca C TeCTUPOBAHMEM), 3a KaXAbl MpaBuSibHbIA OTBET Ha TecT
obyvarowmncsa nonyyaet 1 6Gann, 3a npaBUNbHOE pelleHMe KOHTPONbHOW paboTbl
obyvarowmincs nonyyaet 5 6anos (No cucteme 1 3agava — «ygoOBNETBOPUTENBHOY, 2 3a4a4un
— «XOpOoLOoY, 3 3aJa4n — «OTSIMYHO®); 3a 3aWMLLEHHBIN pedepaT obyvalowmmnca nonyvaet 5
Gannos.

MakcumanbHoe 4ncno 6annos 3a cemectp — 80.

MakcumanbHoe uncno 6annoB no pesynbTartam Tekywen paboTel B cemectpe — 50.

MakcumansHoe 4ncno 6annoB Ha ak3ameHe — 30.

CtyoeHT, HabpaBwui B cemectpe wMeHee 30 06annoB wmoxeT 3apabortatb
AononHuTenbHble 6Gannbl, OTpaboTaB COOTBETCTBYKOLUME pasgenbl  AUCLMNIIMHBL - UMK
BbINOSTHMB 06A3aTenbHblEe 3a4aHUs, 451s TOro YToObl ObITh 4ONYLLEHHbIM A0 3K3aMeHa.

O6yuatowmnica, HabpaBLwunK 3a Tekywyto paboty meHee 30 6annos, T.K. HE BbINOHUA
BClO paboTy B cemecTpe MO OOBLEKTMBHbIM MpuyMHam (6onesHb, oduumansHoe
ocBoOOOXaAeHVE M T.N.) AOMyCcKaeTCca A0 3dK3aMeHa, OOHAKO eMy OOMNOSMIHUTENbHO 3a4alTca
BOMpOChI Ha cobecenoBaHUKM No pasgeniaM, BbIHOCUMbIM Ha 9K3aMeH.

B crnyvae HeyaoBNeTBOpPUTENbHOM coauu 3K3ameHa oGyyvatoLiemycs
npegocTaBnseTcsa NpaBo MOBTOPHOW COayM B CPOK, YCTAHOBMEHHbIM ANS NMKBUOALMM
aKkagemMuyeckon 3afOfMKEHHOCTU MO UToraM COOTBETCTBYKLWen ceccun. [lpy NoBTOpPHOM
cAade aK3aMeHa Konmn4ecTBO HabpaHHbIX CTyaeHTOM 6annoB Ha npeablayLemM d3K3amMeHe He
YYnTbIBAETCS.

9K3amMeH NpoBOAUTCH NO GuneTam.

[nsa gonycka K ak3ameHy TpebyeTcsa Hannyme Bcex NPOMEXyTOUHbIX TOYEK KOHTPOIS
MakcumanbHOe KonnM4yecTBO 3agdaHuni B bunete — 3.
MakcumanbHas cymma 6annos — 30.
Mpn YacTU4HO NpaBUNbHOM OTBETE CymMMa 6anoB AenuTcs nononam.
[nsa ponycka K 3k3ameHy cymmapHasi 6anbHo-penTUHroBas oLeHka oby4atoerocs no

pesynbTtatam paboTbl B CEMECTPE U Ha 3K3ameHe, AomkHa bbITb He meHee 30 Bannos.

OK3aMeH oLeHMBaeTCst N0 OTBETY Ha BOMPOCHI OmneTa, KOTOPbIV BKIOYaeT:



KonunyectBo BonpocoB bunete- 2

Konun4yecTtBo Kenc-zagaHumn -1

OtnnyHo (5 ©GannoB) 3acnyxmBaeT o0Oy4valoWNNCs, pPeLUMBLUMIA  KeWc-3agaHue,
OTBETUBLUMA Ha 2 BOMpOCca, KOTOPbIN Aar pas3BePHYTbIM OTBET, He AOMyCTMB B OTBETE
OWKNBOK, MCNONMb30BaBLUMIA B OTBETE MaTepuanbl, OCBELWEHHble B AO0MNOSIHUTENbHOM
nutepatype. [lonyckatoTca He3HaYMTENbHbIE MNOrPELLUHOCTUN NpU OTBETE.

Xopowo (4 ©Ganna) 3acnyxumBaeT oO6yvalLWMIACHA, pPeLMBLUMA  KeWc-3afaHune,
OTBETMBLUMA Ha 2 BOMpoca, AOMYCTUBLUMIA HEKOTOPble MOrpewHocTM B OTBETE UMK
OTBETUBLUMIA Ha 2 BONpoca, He JONYCTUB B OTBETE OLWIMBOK, Aan pa3BEPHYTLIN OTBET.

YpooenetBoputenbHo (3 6anna) sacnyxuBaeT oOyyaloLMNCH, OTBETMBLUMMA Ha He
MeHee 2-X BOMNPOCOB, AOMYCTUBLUMW HEKOTOpble MOrpeLiHOCT! NpU UX BbINOSIHEHUN U B
oTBETE.

HeyposnetBoputenbHo (2 6anna) 3acnyxuBaeT o0O0y4qalolnncs, OTBETUBLLUMA He
Gonee yem Ha 1 BOMpoOC, AOMNyCKalLWEMY CYLLEeCTBEHHble OWMOKM npu OTBETE Ha Apyrve
BOMPOCHI.
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