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1. Uenun n 3agaun gucumnsivHbi

1. Lenamn oceoeHuns aucumnnunuel O1.04 PUSNHECKAA N KOJITTOMOHAA XUMUNA
aBnseTca opmmupoBaHMe KomneTeHuun obydatowierocda B obnactm npodecCroHanbHON
pgeaternibHOCTM 26 XuMMUYecKoe, XMMMUKO-TEXHONOrmyeckoe npou3BoacTBO  (Npukas
MuHucTepcTBa TpyAa u coumanbHom 3awmTbl Poccunckon ®egepaunm ot 29 ceHTabps 2014
r. Ne 6674 "O peectpe npodeccuoHanbHbiX CTaHOapToB (MepevHe  BUOOB
npodeccuoHansHOM  AdedTenbHocTu)",  3apernctpypoBaH  MuUHUCTEPCTBOM  OCTULUN
Poccuiickon ®egepaunn 19 Hos6ps 2014 r., pernctpauynoHHbii Ne 34779).

AucumnnnuHa HanpaBneHa Ha pelleHne 3agad crieayrLlmx BuaoB npogeccnoHanbHon
AeATernbHOCTH:

e ornpegeneHve oOnMTUMaribHbIX CPeACTB M METOAOB aHanmsa npupoaHbIX W
NPOMBILLNEHHbBIX MaTepPUarnos;

e [pOBeJeHMEe Ka4yeCTBEHHbIX W KOJNIMYECTBEHHbIX aHanu3oB MNPUPOOHbIX W
NMPOMBILLNEHHBIX MaTepuanoB C MPUMEHEHWEM XUMUYECKUX WU  (PU3MKO-
XUMUYECKMX METOA0B aHanmsa;

e OpraHu3auus nabopaTopHO-NPOM3BOACTBEHHOWN AEATENBHOCTU.

Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusMn enepanbHOro
rocyaapcTBeHHOro  obpasoBaTenbHOro  CraHgapTa  CpegHero  npodecCUoHarbHOro
obpasoBaHna no cneumanbHoctn 18.02.12 TexHONOrMsE aHaNUTUYECKOro KOHTPONs
XMMWYECKMNX coeanHeHun (yTB. npuka3om MuHucTepctBa obpasoBaHua u Haykm PO ot 9
Aekabps 2016 r. Ne 1554 ¢ nameHeHnammn n gononHeHunamm ot 17 gekabps 2020 r.).

2. lMepeyeHb NNaHUpyeMbIX pe3ynbTaTOB OOYy4YeHUS, COOTHECEHHbIX C
nnaHupyeMbiMU pe3yribTaTaMyM OCBOEHUA oGpa3oBaTeribHOW NporpaMmbl

B pesynbTaTe o0CBOEHMS OUCUMMAWHBI B COOTBETCTBUM C MNPedyCMOTPEHHbLIMU
KOMMNeTeHUNAMN 06y4atoLNNCa JOITKEH
ymems:
- BbINOSIHATb  pacdeTbl  9NEKTPOAHbIX  MOTEHUManoB,  SNeKTPOABMXYLIEN  CUnbl
rasibBAHN4YECKMUX 311EMEHTOB;
- HaxoguTb B CMpaBOYHOW NUTepaTtype rnokasatenn U3nKo-XMMNUYECKUX CBOMUCTB BELLECTB U
NX COEONHEHWUN;
- onpenenATb KOHLEHTPaUUIO pearmpyroLLmx BeLwecTB U CKOPOCTb peakuun;
- CTpouTb (ha3oBble AnarpamMmbl;
- MpOM3BOOUTbL pacyeTbl MNapamMeTpoB ra30BblX CMeCeW, KUHETUYEeCKUX MnapameTpoB
XUMUYECKMX peaKL M, XMMUYECKOro paBHOBECUS,;
- paccunTbIBaTh TENNoBble 3PPEKTbI U CKOPOCTb XMMUYECKUX PeakLui;
- onpenenAaTb napamMeTpbl KaTanuTUYECKNX peakLmi.

3Hamob:
- 3aKOHOMEPHOCTN NPOTEKAHUSA XUMUYECKUX N PU3NKO-XUMNYECKMX NPOLIECCOB;

- 3aKOHbI naeanbHbIX ra3os;

- MEXaHN3M OeNCTBUS KaTanm3aTopos;

- MEXaHN3Mbl FOMOTFEHHbIX WU reTEPOreHHbIX peakuui;

- OCHOBbl (OM3NYECKOM U KOMMOUAHOM XUMUU, XUMWUYECKON KUHETUKU, OSNEKTPOXMMUM,
XUMUYECKON TEPMOANHAMUKN U TEPMOXUMUMU;

- OCHOBHbI€ METOAbl MHTEHCUPUKaALMN PUSUKO-XMMUYECKUX MPOLLECCOB;

- CBOWCTBA arperaTtHbIX COCTOSIHUM BELLECTB;

- CYLLHOCTb U MEXaHU3M KaTanuaa,

- CXeMbl peakunn 3amMmeLLeHns U NPUCOeaNHEHUS;

- YCNOBUSA XMMUYECKOIO PaBHOBECUS;



- (OM3NKO-XMMUYECKME MeTObl aHanm3a BeLLEeCTB, NpUMeHsieMble NpUbopbI;
- PU3MKO-XMMUYECKME CBOWCTBA CbipbEBbLIX MaTepUanos 1 NPOAYKTOB.

Ne Koa HanmeHoBaHue VHankaTopbl AOCTUXKEHUS KOMNETEHLNN
n/n | KOMMNeTeHUMU KOMNeTeHUun
OK 01 Bbibupatb cnocobbl | YMeHusa:  pacnosHaBaTb  3agadvy  wwunu  npobrnemy B

peLueHus 3agjad | npodeccnoHanbHOM n/vinm coumanbHOM KOHTEKCTE;

npoceccuoHanbHom aHanuampoBaTb 3agadvy wwunu npobnemy un BbligeENATb eé

0eATenbHOCTH, COCTaBHble 4acTu; oOnpedensaTb aTanbl pPeLleHus  3adaqu;

NPUMEHUTENBHO K | BbISIBNATL U 9OEKTUBHO UCKaTb MHopMaLmio, Heobxoaumyto

pasnUYHbIM KOHTEKCTaM ONs pelweHns 3agaym u/vnvm npobnemei;
COCTaBMWTb NriaH OEeNCTBUSA; onpeaenvTb Heobxoaumble pecypcsl;
BMNafeTb akTyarbHbIMU MeTodamn paboTbl B NpodyeCccMoHanbHOM
N CMEeXHbIX cdepax; peanu3oBaTb COCTaBMEHHbLIA MNaH;
oueHMBaTb pe3ynbTaT U  MNOCNeacTBuUs  CBOMX  OEWCTBUN
(camoCTOATENBHO UMK C MOMOLLbIO HACTaBHUKA)
3HaHMA:  akTyanbHbI  NpodecCMOHarnbHbIA U COLManbHbIN
KOHTEKCT, B KOTOPOM MpuxoguTcs paboTaTb WM XUTb; OCHOBHbIE
UCTOYHUKN MHGOpPMaUMM M pecypcbl AN pelleHus 3ajad U
npobrneMm B NpodeccuMoHanbHOM W/WinM counanbHOM KOHTEKCTE;
anropuTMbl  BbINOMIHEHMST paboT B  NPOd)ECCUOHANBHON U
CMEXHbIX obnacTsix; metogbl paboTbl B npodeccnoHansHom wu
CMeXHbIX cpepax; CTPYKTypy nnaHa Ansg pelleHus 3ajav;
nopsiAoK OLIeHKM pe3ynbTatos peLueHus 3agjav
npogeccruoHanbLHOM eaTensLHOCTH

2 OK 02 OcywectBnsTb nouck, | YMeHusa: onpefendatb 3afjadn  ans  noucka UHgopmauuw;
aHanuM3 u“ wWHTepnpeTauuio | onpeaensaTb HeobxoavMble WUCTOYHUKU WHopmauuu;
nHdopmaumm, HeobxoguMow | MnaHMpoBaTb MNPOLIECC MOMUCKA; CTPYKTYpUpOBaTb MOfy4aemMyto
ONs  BbINOMHEHMS  3agady | MHpopMauunilo; BbidensaTb Haubonee 3HayumMoe B MeEpeyHe
npoceccuoHanbHom UHpopmauuu; oLeHuBaTb NPaKTU4eCKyHo 3Ha4YMMOCTb
neaTensHoCTU pe3ynbTaToB noucka; oopMnsaTb pe3ynbTaThl NOUCKa

3HaHus: HOMeHknaTtypa WMHpOPMAaLIMOHHbIX WUCTOYHUKOB,
NPUMEHAEMbIX B MPOdECCUOHaNbHON OeATENbHOCTU; NpUeMbI
CTPYKTYpMpOBaHUS  uUHopmauuu;,  dopMat  odpopMeHUs
pe3ynbTaToB noucka nHdopmMaumm

3 OK 04 PabotaTe B KOMnektuBe W | YMeHusl: OpraHuM3oBbiBaTb paboTy KOMfekTMBa W  KOMaHAabl;
KoMaHe, 3(pPeKTMBHO | B3aUMOAENCTBOBATL C KOrferamun, pykoBogCTBOM, KIMEHTaMu B
B3aMMOJencTBOBaTb C | xoae npodeccnoHanbHON AeaTeNbHOCTU
Konneramu, pPyKOBOACTBOM, | 3HaHWUA: MCUXOMNOrMYEcKMe OCHOBbI AeATEeNbHOCTU KOMNeKTuBa,
KNMeHTamu. NCMXONorMyeckne OcCOOEHHOCTU TNUYHOCTU; OCHOBbLI MPOEKTHOWM

OeaTensHoCTU

4 OK 05 OcylecTBNATb  YCTHYIO U | YMEHMA: TpaMOTHO wu3naraTb CBOM MbICIM U O0hOpPMIsSITb
MUCbMEHHYI0 KOMMYHUKaLMIO | OKYMEHTbI no npogeccnoHansHon TemaTtuke Ha
Ha rocygapCTBEHHOM $3blKE | FOCYapCTBEHHOM fA3bIKE, MPOSABNATL TONEPAHTHOCTbL B paboyem
Poccuiickon ®degepauumn ¢ | KONnekTnee
y4yeToMm ocobeHHocTeN | 3HaHMA: OCOBEHHOCTU COLMAanbHOTO M KyNbTYPHOMO KOHTEKCTA;
coumarnbHOro U KyInbTypHOro | npaBuna OgOPMIIEHUS [OOKYMEHTOB U MOCTPOEHUSI YCTHbIX
KOHTEKCTAa. COODLLEHWIA.

5 OK 07 CopelicTBoBaTbL COXPaAHEHMIO | YMeHMsa: cobnogatb HOpMbl - 3KOMormveckon 6e3onacHocTy;
OKpyxatoLlen cpeabl, onpedensaTb HanpaeleHUst pPecypcocOepexeHnss B pamKax
pecypcocbepexeHuto, npoeccuoHanbHOM AeaTeNbLHOCTM NO crneLmanbHOCTH.
apPeKTMBHO AencTBOBaTb B | 3HAHUS: MpaBuna 3Korormyecko 6e3onacHoCTM Npu BeAeHUM
yYpesBblYaHbIX CUTyaLUsX. npoeccuoHanbHOM  OeATENbHOCTU;  OCHOBHblE  Pecypcehbl,

3a[eCTBOBaHHble B MNpPOdeCcCUOHaNbHON AeATENbHOCTU; NyTU
obecneyeHnst pecypcochepexeHus.

6 OK 09 Wcnonb3oBaTb YMeHunsa: nNpuMeHaTb cpeactBa WHMOPMALMOHHBLIX TEXHONOrui
WHopMaLNOHHbIE Ona  peweHns npodpeccuoHanbHbIX — 3aday;  UCNosib3oBaTb
TEXHONornm B | cOBpemMeHHOe nporpaMmHoe obecnedeHmne




npodeccuoHarnbHomn
0esTenbHOCTH

3HaHus: COBpPEMEHHble cpencTea n ycTpoicTea
nHdopmMaTM3aLUKN; NOPAAOK WX MPUMEHEHUS U MporpaMmmHoe
obecrneyeHne B NpodeccrmoHanbHom AeaTensHOCTH

OK 10

lNonb3oBaTbCs
npodeccuoHarnbHomn
JOKyMeHTauuemn Ha
rocyaapCTBEHHOM "
WHOCTPaHHOM f3blKax.

YMeHusi: noHMMaTtb OOWMIA CMbICIT 4YETKO MPOU3HECEHHbIX
BbICKa3blBaHUA Ha W3BECTHblE TeMbl (MpodeccuoHanbHble U
ObITOBbIE), MOHMMATb TEKCTbl Ha 6GasoBble NpodeccuoHanbHbIe
TEMbl; y4acTBOoBaTb B [Auanorax Ha 3Hakomble oOOWue w
npodeccuoHanbHble TEMbI; CTPOUTb MPOCTble BbICKA3blBAHUS O
cebe n o cBoen npodeccuoHanbHOW AeATENbHOCTU; KpaTKo
0bOCHOBbIBaTb U OOBACHWUTL CBOW [OENCTBMSA  (TeKyline wu
nnaHvpyemble); nucaTb MNPOCTble CBA3HbIE COOOLWEHUs Ha
3HAKOMbIE UIMW MHTEPECYHLLNE NPOECCMOHANBbHBIE TEMBI

3HaHuA: npaBunia NOCTPOEHUSA NPOCTbIX U CITOXHbIX NPeaIoKeHUN
Ha NpodeccnoHanbHbIE TEMbI; OCHOBHbIE 00LLLEYNOTpeOUTENbHbIE
rnaronbl (6bIToBas u npodeccnoHanbHast NIEKCUKA); NTEKCUYECKUN
MWUHUMYM, OTHOCSILLMACS K OMUCAHWUIO NPEAMETOB, CPEACTB U
npoueccoB npodeccMoHanbHOM AeATeNbHOCTN, OCODEHHOCTU
NPOU3HOLLUEHNS; MpaBuUna 4YTEHUSI TEKCTOB MNpPOoddecCuoHanbHON
HanpaBIEHHOCTU

MK 1.1

OueHuBaTb cooTBeTCTBUE
MEeTOAUKN 3adadvYaM aHarnmsa
no Ananas3oHy unsmMepdaeMbiX
3HA4Y€HNIN N TOYHOCTW.

npaKTVI‘-IeCKVIVI onbIT: OuUEeHMBaHME COOTBETCTBUA METOAUNKA
3afjadyamMm aHanumsa no Auanas3oHy WunamMepdaemMbixX 3Ha4YeHUn un
TOYHOCTMW.

YMeHus: pabotaTb C HOPMATMBHOW JAOKYMEHTaUMEN HA METOLMUKY
aHanmaa;

BblOMpaTb ONTUMalnbHble TEXHUYECKMEe cpeacTtBa M MeToAbl
nccneanoBaHui;

OLleHMBaTb METPOSIOrMYECKNE XapaKTEPUCTUKA METOANKY;
OLleHMBaTb METPOSIOrMYECKNE XapaKTEPUCTUKM nabopaTopHOro
0bopynoBaHus.

3HaHus: HopmaTuBHas
Ha METOAMKY BbINOMHEHUS U3MEPEHUIA;
OCHOBHblE HOpMaTMBHbIE OOKYMEHTB,
pernameHTUpYyoLLME NOrPELLHOCTN Pe3yNbTaToB U3MEPEHNIA;
COBpPEMEHHbIE  aBTOMAaTU3MPOBaHHbIE mMeToabl aHanusa
MPOMBbILLMEHHBIX Y MPUPOAHbIX 06pa3LIoB;

OCHOBHbIE METOAbI aHanNM3a XMMMYECKNX 0O LEKTOB;
METPOSIOrMYECKUE  XaPaKTEPUCTUKU  XUMUYECKUX
aHanuaa;

METPOSIOrMYeckMe XapaKTEPUCTUKM OCHOBHbLIX BWAOB OU3UKO-
XUMUYECKUX METOLOB aHanmaa;

METPOSIorMYecKkme XxapakTepucTmkm nabopaTtopHoro
0bopynoBaHus.

OOKyMeHTauuA

MeTon0B

MK1.2

Bbl6|/|paTb onTuMarlribHble
MeTOodbl aHanunaa.

MNpakTnyecknin
nccnegoBaHus;
BbIMONHEHUS XUMNYECKNX N DUNKO-XUMUHECKMX aHANN30B.

onbIT: Bbl60p onTuMaribHbIX MeToaoB

YMmeHus: Bbl6|/|paTb onTuMalibHble TEXHU4YeCKne cpeanctesa wu
MeToAdbl UCCneaoBaHum;

N3MepATb aHannTUYECKNA CUrHan u yCTaHaBnMBaTb 3aBUCUMOCTb
CuUrHana oT KOHUEeHTpauunn onpeaendemMoro BelecrBa,
noarotaenmBaTb O0OBbEKTLI UCCIeA0BaHUN,;

BbIMOJTHATbL XUMNYECKNE "N CbVI3VIKO-XI/IMI/I‘-IeCKI/Ie MeTOoAbl aHann3a,
OCyLIECTBIATbL NOAIOTOBKY na6opaTopHoro O60pyﬂ,OBaHVIF|.

3HaHNA: cOBpeMeHHble aBTOMaTU3UPOBaHHbIE METOAbl aHanuaa
MPOMBILLIMEHHBLIX U NPUPOAHBLIX 0GPa3LIOB;

Knaccudmkaums XMMUYeCKUX MEeTOZIOB aHanu3a;

knaccudmkaums usnKo-XMMNYECKUX MeETO0B aHanuaa;
TEOPETUYECKUX OCHOB XUMMYECKMX U  PUMKO-XUMUYECKUX
MEeTOO0B aHanu3a;

MeTO/bl pacyeTa KOHLIEHTPaLIMM BELLEeCTBa No AaHHbIM aHanusa;
nabopatopHoe 06opyaoBaHNsSt XMMUYeckon nabopaTtopuu;
KnaccudumkaLmsa XMMUYECKUX BELLLECTB; OCHOBHbIE TpeGoBaHUs K




MeTo[laM 1 cpeacTBaM aHarnMTUYEeCcKoro KOHTpons: TpeboBaHus K
npeaocTaBneHnio pesynbTaToB aHanunsa, cpeacTsaM M3MepeHuit,
K BCrioMoraTenbHOMY 060pyA0BaHMIO;
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MK1.3

MNogrotaenmeatb peareHThl,
mMaTtepuarnbl 1 pacTBOpPbI,

HeobxoauMble Ons aHanuaa.

npaKTVI‘-IeCKVIVI onbIT: NMPUroToBNEHME peareHToB, MaTepunarnios n
pacTBOpOB, HeobxoanMBbIX Ans npoBeaeHnAa aHanmaa.

YMeHus: nogrotaBnmnBaTb 006 bEKTbI UCCIIEN0BaHI;

BbINOMHATL  HeobxoguMMble  pacyeTbl ANA  NPUroTOBIEHUS
peareHToB, MaTepuarnoB 1 pacTBOPOB;

NpPoOBOAUTbL MPUrOTOBIIEHME PACTBOPOB, aTTECTOBAHHLIX CMECEN U
peareHToB C cCOOMoAeHNEM TEXHUKM NabopaTopHbIX paborT;
BbINOJTHATb CTaHOapTU3aLM0 PpacTBOPOB;

BblIOMpaTb OCHOBHOE M BCMOMoraTernibHoe obopyaoBaHuMe, nocyay,
peakTuBbI.

3HaHus: HOpMaTMBHaA [OOKyMeHTauuA no NPUroToBIrIEHNIO
peareHToB MmatepunarnoB 1 pacTBOpPOB, O60pyﬂ,OBaHMﬂ, nocyabl;
crnocobbl BblpaXXeHUA KOHUEHTpaLunn paCcTBOpPOB;

cnocobbl CTaHOapTu3auum pacTtBopoOB;

TEXHUKY BbINOJTHEHUA na6opaToprlx pa60T.
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MK 1.4

PaboTaTtb ¢ XMMUYECKMMMU
BellecTBamMu 1
obopynoBaHueM c
cobnofeHnemM oTpacneBbIxX
HOPM W 3KONOrM4YecKom
Ge3onacHocTw.

MpakTuyecknii  OMbIT: BbINOMHEHME pPaboT C  XUMUYECKUMM
BellecTBaMn n obopyaoBaHMEM C COOMIOAEHWMEM OTPacreBbiX
HOPM W 3KoMnormyeckon 6e3onacHoOCTu.

YMeHus: opraHu3oBbiBaTb pabovyee MEeCTO B COOTBETCTBUM C
TpeboBaHMAMN HOPMAaTUBHBLIX OOKYMEHTOB M MpaBuiamMy oxpaHbl
TpyAa; ucrnonb3oBaTb OOOpYAOBaHWE U CPEACTBA U3MEPEHUs
CTPOro B COOTBETCTBUM C UHCTPYKLMSIMU 3aBOLOB-U3rOTOBUTENEN;
cobnogatb 6e3onacHocTb Npu paboTe ¢ nabopaTopHoM nNocyaomn
n npubopamu; cobniogatb NpaBuna XpaHeHUs, UCMONb30BaHUS U
YTUNU3aLMM XMMUYECKMX PEeaKTUBOB,

ncnonb3oBaTb CpeAcTBa MHAMBMOYANbHOW W KOMNEKTUBHOM
3aLnTh; cobnoaaTb npasuna NoXXapHoM n
anekTpobe3onacHOCTH.

3HaHMA: npaBuna oxpaHbl Tpyda npu paboTe B XUMWYECKOMN
nabopaTopuu; npasuna NCMNomb30BaHNSA cpencTs
NHAMBUOYANbHON N KONNEKTUBHOW 3aLLUTbI;

npaBuna XpaHeHus, WUCMOMb30BaHUS, YTUNM3aLUU XUMUYECKUX
peakTUBOB;

npaBuna oxpaHbl Tpyaa npu paboTte ¢ nabopaTopHoW Nocynon u
obopynoBaHuewm;

npaBuna oxpaHbl Tpyga npy paboTe ¢ arpecCcMBHLIMU cpegammn 1
NErkoBOCNIIaMeHSIIOLLIMMUCS XXUOKOCTAMMU.
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MK 2.1

O6cnyxueaTtb 1
3KCMnyaTMpoBaTb
nabopaTtopHoe
obopynoBaHue,
ncnbiTaTenbHoe
obopyaoBaHue U cpeacTaa
N3MEepPEHNs1 XUMUKO-
aHanuTUYECKNX
nabopaTopun.

MpakTuyecknit  onbiT:  OGCNyXMBaTb W IKCMIyaTMpOBaTb
o60opyaoBaHe XMMUKO-aHaNUTUYeCcKmx nabopartopuii;

roToBUTb peareHTbl W MaTepuanbl, Heobxoaumble Ans
npoBeaeHnsl aHanusa.

YMeHus: aKkcnnyatvpoBaTb nabopaTtopHoe obopygoBaHue B
COOTBETCTBUU C 3aBOACKMMW UHCTPYKLMUAMMU;

OCYLLECTBNATL OTOOP Npob C MCMONb3oBaHMEM ChneLManbHOro
obopynoBaHus;

NpOBOANTbL KanmMbpoBKy nabopaTopHoro obopyaoBaHus;

pabotatb C HOPMaTMBHbIMW [JOKYMEHTamMu Ha nabopaTopHoe
obopygoBaHue.

3HaHus: BUabl nabopatopHoro ob6opyaoBaHUs, UCMbITATENbHOMO
06opynoBaHNA U CPEACTBa M3MEPEHUS XUMUKO-aHaNUTUYECKUX
nabopartopui;

npasun oTbopa npo6 C WCNoONb3oBaHMEM cheLuansbHOro
obopynoBaHus;

npaBuna  akcnnyatauumM UM KanubpoBkn  nabopaTopHOro
obopyaoBaHns, UcnbITaTenbHOrO 06OpPYAOBaHUS W CPeAcTBa
N3MepeHNst XMMUKO-aHanUTU4Yecknux nabopaTopui.
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MK 2.2

[NpoBoAUTb KA4YEeCTBEHHbIN U
KONMYEeCTBEHHbIN aHanuns3
HeopraHN4eCcKnx n
OpraHM4YecKmx BeLlecTB
XUMUYECKNMUN U GU3NKO-
XUMNYECKUMU MeTodaMM.

MpakTnyeckuii onbIT: npoBoOAUTb KauyeCTBEHHbI n
KONMUYECTBEHHbIA aHanu3 HeopraHWYeckMx U  OpraHUYeckux
BELLIECTB XMMUYECKUMU METOAaMMU;

npoBoauTb 00paboTKy pesynbTaToB aHanmsa B T4, C
MCMonNb3oBaHWEM annapaTHO-NPOrpaMMHbIX KOMMIEKCOB.

YMeHUs: BbINONHATE OTOOP M NOAroToBKY NPOG NPUPOAHLIX U
NPOMBbILLMEHHBLIX OO BHEKTOB;

OCYLLECTBNSATb XUMUYECKUI aHanus NPUPOAHbIX n
NPOMBbILLNEHHBIX OOHEKTOB XUMUYECKMMU METOAAMM,;
OCYLLECTBNSATH XUMUYECKUI aHanus NPUPOAHbIX n
NPOMBbILLNEHHBLIX OB6HEKTOB (OU3UKO-XUMUYECKMMU METOOAMM,;
NpoBOAUTb CPaBHUTEMbHLIA aHanmM3 KadecTBa MPOAyKUUM B
COOTBETCTBUM CO CTaHAAPTHbLIMM obpasLammn cocTaBa;
OCYLLECTBNSATb MOAEHTUMUKALIMIO CUHTE3UPOBAHHbIX BELLECTB;
Mcnonb3oBaTb WHPOPMALUMOHHbIE TEXHOMOMMM NPU  peLleHun
NPON3BOACTBEHHO-CUTYALIMOHHbIX 3aau;

HaxoouTb MPUYUHY HECOOTBETCTBUSI aHanu3vMpyemoro obbekTa
FOCTawm;

OCYLLECTBNSATb aHaNUTUYECKUIN KOHTPOMb OKpYXKatoLLen cpeabl;
BbIMNONHSATE XUMUYECKUIA IKCMEPUMEHT C cobBntogeHnemM npasun
GesonacHon paboThl.

3HaHus: TeopeTnyeckmne npobooTtbopa n
NpobonoAroTOBKY;

Knaccudukaumm MeETOAOB XMMUYECKOrO aHanmaa;

Knaccudumkaumm MeToaoB U3NKO-XMMUYECKOTO aHanmaa;
rnokasatenu kayectBa METOAMK KONUYECTBEHHOrO XWMMUYECKOro
aHanuaa;

npasBuna akcnnyaTauum nocyabl, 060pyaoBaHNUs, UCMONb3yeMoro
ONs BbIMONHEHWUsI aHaNN3a;

MeToAbl aHanu3a Boabl, TpeboBaHUs K BOAE;

MeToAbl aHanm3a ra3oBbIX CMeCeN;

BUAbl TOMMMBA;

MeToAbl aHanm3a opraHUYeCcKNX NPOOYKTOB;

MeToAbl aHanM3a HeopraHNMYeckUX NPoayKTOB;

MeToAbl aHanM3a MeTannos U CnnaBos.;

MeToAbl aHanm3a rnoys;

MeToAbl aHanu3a HedTeNPOaYKTOB.

OCHOBDbI
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MK 2.3

MNpoBoauTb
METPOSIorM4eckyto
06paboTKy pe3ynbTaToB
aHanu3oB

MpakTuyecknin onbIT: NpPoBeAeHUEe MEeTPOrorMyeckon obpaboTku
pe3yrnbTaToB aHanuaa.

YMeHust: paboTaTb C HOPMaTUBHOW AOKYMEHTaLMEN;
npeacTaBnNATb pesynbTaTbl aHanNu3a;
obpabaTtbiBaTb  pe3ynbTaTbl aHanusa ¢
MHOPMALMOHHbBIX TEXHOSOIMNIA;

0hOopMNATb JOKYMEHTALMIO B COOTBETCTBUM C TpeboBaHMAMMU
oTpacneBbIX U/ MexayHapoaHbIX CTaHOAPTOB;

NPOBOAUTL CTAaTUCTUYECKYIO OLIEHKY MOryvyaeMblX pe3ynbTatos U
OLIEHKY OCHOBHbIX METPONOrMYEeCKUX XapakTepUCTUK;

OLIEHMBATb METPOSIOrMYECKME XapakTEPUCTMKN METOAA aHanmsa.

ncnosb3oBaHnemM

3HaHMsA: OCHOBHbIE MEeTPOJIorM4ecKkme Xapakrtepuctmkm mMetoaa
aHanumaa;

npasuna npencrtaBneHna pedyrnbTaTta aHanumaa,

BMAbI I'IOFpGLIJHOCTGVI;

METOAbl CTaTUCTUYECKON O6pa6OTKVI AaHHbIX.
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MK 3.1

[naHupoBaTb K
opraHu3oBbiBaTb paboTy B
COOTBETCTBMM CO
cTaHaapTamu npeanpusaTus,
MeXOyHapoaHbIMU
cTanZapTamu u gpyrumv
TpeboBaHMSAMM.

npaKTVI‘-IeCKVIVI onbIT: NnaHnpoBaTtb M OPraHM30BbIBATb pa60Ty
nepcoHara npon3BoaCTBEHHbIX nop,pa3p,eneH|/||7|;
aHanmn3nposaTtb npon3BoaCTBEHHYIO
nogpasgeneHus.

ANeATenbHOCTb

YMmeHus: OpraHn3oBbIBaTb pa60Ty KONIEKTUNBA,

yCTaHaBnmMBaTb MNpoun3BOACTBEHHbIE 3afaHuUA B COOTBETCTBUU C
yTBEPXOAEHHBbIMU NPON3BOACTBEHHBLIMU MiTaHaMn 1 Fpa(bVIKaMVI;
OpraHn3oBbIBaTb pa60Ty B COOTBETCTBMN C Tpe6OBaHVIF|MVI K
ncenblTaTeribHbIM U KaﬂVI6pOBO‘-IHbIM na6opaTopM;|M;




OLeHMBaTb Ka4eCTBO BbIMOMHEHNSI METOAOB aHanu1aa;
OCYLLECTBNATb BHYTPUIabopaTopHbIN KOHTPOIb;
obecneymBaTb ka4yecTBO paboTbl nabopaTopumn.

3HaHus: ocobeHHoCcTU MeHeO)KMeHTa B obnactu
npodeccuoHanbHOM AeATENBHOCTY;

NnpaBoBble, HOPMATUBHbIE M OPraHM3aLMOHHbIE OCHOBbI OXpPaHbl
Tpy4a B opraHusauuu;

OCHOBHble HOPMAaTMBHbIE [AOKYMEHTbI, perynupywowme paboty
nabopartopuu;

npasuna BeeHus BHYTpunabopaTopHOro KOHTPOns;

npaBuna BeeHns JOKYMEHTaUuu;

TpeboBaHMs K Ka4eCTBY Pe3ynbTaToB UCMbITAHWUNA.
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MK 3.2

OpraHu3oBLIBaTb
Ge3onacHble ycrnoBus
MPOLIECCOB 1 NPOU3BOACTRA.

npaKTVI‘-IeCKVIVI onbIT: KOHTPOJIMpPOBaATb W BbINOJIHATL MpaBuna
TEXHUKN ©e3onacHocTH, I'IpOVI3BOﬂ,CTBeHHOl7I n prﬂ,OBOVI
ONCUUNIINHBI, NMpaBuI1 BHYTPEHHEro TpyaoBOro pacnopaaka.

YMeHus:  npoBoauMTb U OQOPMNSATb  NMPOW3BOACTBEHHbIN
WHCTPYKTaXX NOAYNHEHHbIX;

KOHTponupoBaTb cobntogeHne 6GesonacHocTn npu pabote ¢
nabopaTopHoW Nocyaon 1 npubopamu;

KOHTPONMpoBaTb cobniogeHne npasmn XpaHeHus,
NCMNONb30BaHMS U YTUNU3ALMN XUMUYECKUX PEAKTMBOB;
obecneymBaTb HanMuMe cpeacTB MHOMBUAYaNbHOW 3alLnThl;
obecneymBaTb Hannume cpeacTB KOMNEKTUBHON 3aLLnThl;
obecneymBaTb cobnogeHne npaBun noxapHon 6esonacHoOCTy;
ob6ecneymBaTb cobnogeHve npasun anekTpobe3onacHoOCTy;
oKasblBaTb MepByl [A0BpavyebHYld MOMOLWb MpU  HECYaCTHbIX
cnyvasx;

obecneymBaTb cobnogeHMe nNpaBun oxpaHbl Tpyaa npu paboTe ¢
arpeccuBHbLIMU cpefamu;

nnaHupoBaTb [OEWCTBMS  MOOYMHEHHBLIX MPU  BO3HUKHOBEHWUU
HecTaHA4apTHbIX (Ype3BblYaiHbIX) CUTYaLUA HA NPOU3BOACTBE.

3HaHMA: UWHCTpyKTax, ero Buabl W 00y4yeHne Ge3onacHbIM
mMeToaam paboThl;

TpeboBaHus, npeabsBrnsieMble K pabodemMy MecTy B XUMUKO-
aHanuMTU4ecknx nabopatopusix;

TpeboBaHMA K JUCLUMNNNHE Tpyda B XUMUKO-aHaNMTUYECKUX
naboparopusix;

OCHOBHble TpeboBaHWsA opraHnsauun Tpyaa;

BMAbl MHCTPYKTaXeW, npaBuia U HOpMbl TPYOOBOrO pacrnopsgka,
OXpaHbl Tpyaa, MPOU3BOACTBEHHOW CaHUTapuu;

npaeBuna  UCMOMb30BaHWS  CPEACTB  MHOAMBMOYaINbHOW U
KONMEKTUBHOWM 3aLUUThI;

npaBuna XpaHeHusi, UCMONb30BaHWS, YTUMU3aLUN XMMUYECKUX
peakTUBOB;

npaBua okasaHusi NepBol AoBpa4YeOHOM NOMOLLIN;

npaBuna oxpaHbl Tpyaa npu paboTte ¢ nabopaTopHoW Nocynon u
obopynoBaHuewm;

npaBuna oxpaHbl Tpyaa npy paboTe ¢ arpeccuMBHbIMU cpegamu U
NerkoBoCMNIaMeHsIILLNMUCS KUOKOCTAMU,

BUObI UHCTPYKTaXa;

MOK BpeaHbIX BeLeCcTB B BO3Ayxe paboyei 30HbI.
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MK 3.3

AHanunanposaTb
NPOn3BOACTBEHHYIO
OesaTenbHoCTb nabopatopumn
W oueHnBaTb
3KOHOMMUYECKYIO
abeKkTMBHOCTL paboThl

npaKTVI‘-IeCKVIVI OonbIT: y4acTBOBaTb B obecneyeHnM Kn ouEHKe
9KOHOMMYECKOMN SCbeGKTVIBHOCTVI pa6OTbI nogpasgeneHnd

YMEHMs: HecTM OTBETCTBEHHOCTb 3a pe3ynbTaThbl cBoen
0eATeNIbHOCTHU;

Bnagetb MeTogaMun camMoaHanmia, KoppeKuun, ninaHnpoBaHWUA,
NPOEKTNPOBAHNA OEATENTIbHOCTU.

3HaHMsA: HOPM U pacLeHOK Ha paboTbl, MOPSAOK UX NEPECMOTPA;
OLIEHKMN 3phEKTUBHOCTUN paboTbl nabopaTopun.




3. Mecto AuCUMNNMHbBI B CTPYKType OCHOBHOW npodeccuoHanbLHOn
obGpa3soBaTtesibHOM NporpaMmmbl

OucumnnuHa oTHocuTca K obsi3aTenbHOM 4actu obwenpodeccrnoHanbHOro Lukna
Or.04 wn wusyyaetca B 5 cemectpe 3 roga o6yyeHus. OucuunnuHa «Pusnyeckas u
KonnongHaa xvMmmsa» BXOAUT B 06LEenpodeCcCMoHanbHbIn LUK, UMEET MeXNpeaMeTHble
cBA3nM C obuwenpodeccmoHanbHbiMM - OUCUUNANHAMU  « AHANUTUYECKas XUMUA» U
«OpraHnyeckasa Xumms».

AvcuunnnHa OCHOBbIBAeTCS Ha U3yyeHun obweobpasoBaTtenbHbiX  Yy4ebHbIX
ancumnnuH «®dusunka», «Xumusy», «buonormay» ANCUMNIMH €CTeCTBEHHOHAY4YHOro y4yebHoro
yukna «MatemaTuka», «Obwasa n HeopraHu4eckas XMMmsi» U NPoECCUOHaNbHbIX MOAYIEN.

4. O6bem gucUMNINHbI U BUAbI y4eOHOW paboTbl

O6was TpyaoemKocTb agncumnnuHbl coctaesnseTr 100 ak. u.

Buabl yuebHoMn paboTbl Bcero akapemuueckux PacnpepeneHue
yacoB TPYAOEMKOCTU NO
cemecTpam, ak. 4
5 cemecTtp
O6wasn TpyaoeMKOCTb AUCUMNIIVHDI 93 93
KoHmakmHas paboma, B T.4. ayanTOpHbIE 81 81
3aHATUS:
Jlekunun 30 30
JlabopaTopHble paboTbl 28 28
8 moM 4ucrie 8 hopMme rpakmu4yeckoul 16 16
noG2omosKu
MpakTunyeckue 3aHATUA 14 14
8 moM 4ucrie 8 opMme npakmu4yeckoul 14 14
noG2omosKu
Kypcosasi paboma, 8 mom ducrie 8 ghopme 9 9

npakmuyeckoli nod2omoeKu

KOHch'IbTaLI,I/II/I TeKywne - -

Bud ammecmauyuu AnddepeHUnpoBaHHbIn AnddepeHUnpoBaHHbIn
3aver 3aJer

CamocTtosiTenbHaA paboTa: 12 12

NOAroToBKa MaTepuana K BbINOSHEHNIO 6 6

KypcoBov paboTbl

npopaboTka mMmartepuana Mo KOHCMNEKTY 2 2

nekunmn

BbIMOSTHEHNE JomMallHnX 3agaHnn 2 2

(MHOnBMAYanbHbIX)

NOAroToBKa K TECTUPOBAHMIO 2 2

5 CopepxaHue AUCLUUNNUHBLI, CTPYKTYpUpPOBaHHOe Mo Temam (paspenam) c
yKazaHnem OTBeAEeHHOro Ha HMX KONM4yecTBa akafieMNMYeCKUX 4YacoB U BUAOB YYE€OHbIX
3aHATUN

5.1 ConepxaHue pasaenoB AUCUUNIUHLI (Moayns)

Ne | HaummeHoBaHwe pasgena CopepxaHue pasgena TpynoemkocTb pasfena,
n/n OUCUUNIIUHBI (ykasbiBalOTCs TEMbI M AnOaKTU4ecKne akK. yac
euHULLbI) B B hopme
TPaaULMOHHON |[NPaKTU4ECKON




dopme

noaroToBKu

BeeneHue. MNpegmer
oM3MYECKON XUMUn

MpeomMeT dwusmyeckon xumun. HaydHoe w
npuknagHoe 3HadeHne U3NYECKON XUMUWN,
CuCTeEMHble U BHECUCTEMHble  €AMHWULbI
M3MEpPEHNss BEeNIMYMH, Mepexod M3  OOHOW
CUCTEMbI B APYIYIO0.

ArperaTHoe COCTOSAHUNE

BellecTea.

3aKkoHbl MpeanbHoro rasa. MonekynsipHO-
KMHETUYecKkass Teopust uMAeanbHbIX  ra3os.
[a3oBble cmecu. 3akoH [anbToHa. PeanbHble
raspl. YpaBHeHve BaH-gep-Baanbca.
XapakTepucTuka Xunakoro COCTOSIHUS.
[MoBEpPXHOCTHOE HaTSXXEeHUEe U MOBEPXHOCTHas
9Heprusi. BsaskocTb kuakocten. UNamepeHue
BA3KOCTU. McnapeHune u KuneHwe XWUOKOCTW.
Ponb BoAbl B XuBbIX OpraHusmax. [1pu3sHaku
TBepaoro coctosiHus. [naBneHwe BeLLecTBa.
OCHOBHbIE TUMbl KPUCTaNM/MYECKUX PELLETOK,
KoopauHauunoHHoe yucno " 3Heprus
Kpuctannuyeckon peluetkn. Nonumopdusm wu
n3omMopunam.

TepmogmHammnka
TEPMOXUMUS

s

OHeprusi u ee BUAbl. BHyTpeHHsAS aHeprua
cucTeMbl. TennoemkocTb BellecTea. [lepBbin
3aKOH TepMoAuHaMukK. TepmoanHaMmmnyeckue
npotiecchl. TennoBble apeKkTbl peakuunii.
3akoH 'ecca. BTopon 3akoH TepMoganHaMuKu.
TepMoanHamMM4eckne noTeHumanbl. QHTPOMKUS.
TpeTuin 3aKoH TepMoANHaAMUKK. NpuHLMn
MUHMMYMa CBOOOLHOWN 3HEPTUN.

da3oBoe paBHOBECUE U
pacTBopsl

MpaBuno das. [OBYXKOMMNOHEHTHas cuctema.
dazoBble anarpammbl. PacTtBopbl.
OcmoTu4eckoe aasreHne. Kunenne pacTBopoB.
3akoH Payns. 3akoH BaHT-INodhdpa.

XrMmunyeckas KMHeTuKa u
KaTtanma

CkopocTb XUMMNYECKON peakuuu.
Knaccudpukaunsa XUMUNYECKNX peakuuin.
dakTopbl, BrvsoLmMe Ha CKOpPOCTb
XMMUYECKNX peakuui. KnHeTuyeckme
VPpaBHEHNS peakuuin nepBoro, BTOPOro W
TpeTbero nopsiokoB. JHEPrns  akTMBauUW.
Katanus. OcobeHHocTH KaTanmnMTU4ecKmx
peakumMn. [OMOreHHbIn U  reTeporeHHbIN
kKatanm3. dPepmeHTbl Kak KaTanuaaTtopsbl.
LlenHble peakunn. POTOXMMUYECKNE peakLnN.

Xnmundeckoe paBHoBeCHE

OOpaTMMOCTb  XMMMUYECKMX peakuuin. 3akoH
NencTByOLWNX Macc. KoHcTaHTa XMMU4eCcKoro
paBHOBeCUS. MpuHUMN Jle LWaTtenbe.
3aBNCUMOCTb  KOHCTaHTbl ~ paBHOBECUS  OT
TemnepaTtypbl. CBSI3b KOHCTaHTbl XUMWYECKOrO
paBHOBECUST C  MakcMMarnbHOW  paboTon
peakumun. lNprMeHeHVMe 3akoHa [OEeNCTBYHOLLMX
Macc K pacTBopam cnabbiXx 3neKTpOSIMTOB,
MoHHoe npousBeadeHve Boabl. pH. Ponp
KOHLIeHTpaLuum NOHOB Bogopoaa B
Gronornyeckmx npotieccax. Mmaponus,
BydepHble pacTBopbI. Buonoruyeckoe|
3Ha4eHne BydepHbIX CUCTEM.

ONEeKTPOXUMUS

ONeKTpPoaHbIN noTeHumarn. YpaBHeHue
HepHcta. [lpoBogHMKM nepBOro U BTOPOro
poga. CkopoCTb UM MNOABWXHOCTb  WOHOB.
KoHnayktomeTpusi. anbBaHUYECKME INIEMEHTDI,
OnemeHT Akobu-Lanunans. Psg HanpsbkeHun,
o0C ranbBaHN4EeCKOro arnemMeHTa.
MoTeHuMomeTpus. OnekTponums. 3aKkoHbl




aneKkTponuaa. AKKYMYNSITOpbI. Koppo3sus
MeTannos.
8 |OucnepcHble cuctembl WKonmnougHsle pacteopbl. Knaccudukaums 7 2
pacTBOpbI AvcrnepcHbix cuctem. MonekynsipHo-
BLICOKOMONEKY SPHBIX KMHETUYECKNE CBOMCTBA KOMIOMAHbIX
COEMHEHMI pacTtBopoB. ONTUYeCKME CBONCTBA KOMMOULHbIX
pacTBopoB. MuuennapHas Teopus CTPOeHUs
konnougHon Yactmubl OcobeHHOCTM pacTBOPOB
BMC. Asnexne HabyxaHud. Baskoctb. CTygHw.
OnpepeneHve MonekynspHou Macchbl. benkn
KaK Konmovasbl.
9 [MNoBepxHocTHble  sABNeHUsCBoOOAHas 9SHeprus MOBEPXHOCTU pasgena 3 1
Ha rpaHuue pasgena a3 |da3. Obulas xapaKTepuctuka COPOLIMOHHBIX
ABNeHun. AsneHne agcopbumm. Agcopbums u
Gronornyeckme NpoLecchl.
10 KoHcynbmauyuu mekyuwjue -
11 KoHcynbmauuu neped sKx3amMeHOM -
12 LHugbgbepeHuyuposaHHsbili 3a4em -
5.2 Pasgenbl gucuuniuHbl 1 BUAbl 3aHATUNA
Jlekumm, 35 ak. v MpakTuueckme JTabopaTtopHble CPO,
3aHATMSA, 14 aKk. v pabore, aK. 4
28 aK.u.
HanmeHoBaHun
Ne e pasnena B B chopme B B chopme B B chopme 14 vac.
n/n MCLIMNIVHbL TPaOMUMOHH | MpakTuU4e | Tpaguuu | NpakTU4ecK | Tpaauuu | npakTu4dec
on chopme cKom OHHOM on OHHOM Komn
noarotoB | dopme | NoagrotoBku | ¢opme | NOAroTOBK
Kn n
1 BeeneHue. 2 - - - - - _
Mpeamet
huanyeckon
XUMUN
2 | ArperaTHoe 1 2 - 2 - 4 1
COCTOsIHME
BeLlecTBa.
3 | TepmoguHamu 4 - - 2 - 4 1
Ka n
TEPMOXUMMUS
4 | dasoBoe 4 - - 2 - 4 1
paBHOBeCHE "
pacTBopbI
5 | Xumunyeckas 4 - - 2 - 4 1
KMHETUKA 1
Katanus
6 | Xvmudeckoe 4 - - 2 4 - 1
paBHOBeCKE
7 | OnekTpoxumu - 2 - 2 4 - 1
A
8 | OucnepcHble 3 1 - 1 4 - 1
CUCTEMBbI n
pacTBopbI
BbICOKOMOJTEK
YNSAPHbIX
coeINHEHUN
9 | NoBepxHOCTH 2 1 - 1 - - 1
ble  SBMeHus
Ha  rpaHuue
pasgena a3
Koncynbmauyu -
u mekyujue
Lugppeperyu -
posaHHbIl




3ayem

5.2.1 Ilekuunn

Ne
n/n

HanmeHoBaHue pa3gena
ONCUUNIINHBI

TemaTnka NeKUMOHHbIX 3aHATUN

TpyooeMKoCTb,
ak. 4

BeeneHue. Npegmet
dm3MYecKon Xummm

MpeomeT uanyeckon xumum. HayyHoe w
npuknagHoe 3HadeHne U3NYECKON XUMUMN.
CuctemMHble M BHECUCTEMHblE  €4MHULbI
NU3MEpPEeHNss BENWYUH, Mepexod W3  ofHoW
CUCTEMbI B APYIYI0.

2

ArperaTHoe
BeLlecTBa.

COCTOAHNE

*3akoHbl UMaeanbHOro rasa. *MonekynspHo-
KMHeTMYeckas  Teopusi  maearnbHbIX  rasoB.
*rasoBble cMecu. *3akoH [lanbtoHa. PearnbHble
rasbl. YpaBHeHune BaH-gep-Baanbca.
XapakTepuctuka XWUIOKOro COCTOSIHUS.
*MoBEPXHOCTHOE HaTSKeHMe U MOBEpPXHOCTHas

aHeprua. *Bs3KOCTb  XWOKOCTeNl. MamepeHue
BA3KOCTU. WcnapeHne u KuneHue XKuakocTu.
Ponb Boabl B WUBbIX oOpraHusamax. [1pusHaku
TBepaoro coctosiHus. [lnaBneHwe BellecTBa.
OCHOBHbIE TUMbI  KPUCTaNMSMYECKUX PELLETOK.
*KoopauvHaumoHHoe yucno " 3Heprus
Kpuctannuyeckon pewieTtkn. [Nonumopdusm un
n3omopunsm.

TepMOﬂ,VIHaMVIKa n
TEPMOXNMUA

OHeprusi n ee BUAbl. BHyTpeHHsAS aHeprus
cuctembl. *TennoemkocTb BellecTsa. epBbin
3aKOH TepMoaMHaMUKN. TepmMoanHammyeckme
npotiecchl. TennoBble apeKkTbl peakuunii.

*BakoH Mecca. *BTopoi 3aKoH TEPMOAUHAMUKM.
*TepMoanHamuyeckue noTeHumansl. *SHTponus.
*TpeTwit 3aKoH TepMoaAMHaMUKK. TpUHLMA
MUHUMYMa CBOBOAHOI 3HEPruU.

®a3oBoe paBHOBECKE U
pacTBopbl

MpaBuno a3s. [OBYXKOMNOHEHTHas cucTema.
*®asosble avarpaMmmbl. PacTBopbl.
*OcmoTnueckoe aaeneHve. KuneHne pacTBopos.
*3akoH Payns. *3akoH BaHT-Todda.

XnMmmndeckas KMHeTuKa u
Katanma

*CKOPOCTb XUMUYECKO peaKLi.
Knaccudukaumsa XMMn4eckmx peakuuni.
daKkTophbl, BAUSAIOLWMNE HA CKOPOCTb  XUMUYECKMX
peakumin. KuHeTnyeckme ypaBHeHNs1 peakuui
nepBoro, BTOPOro 1 TPETbEro NOpPsiAKoB.
*Queprusa aktueaumn. Katanus. OcobeHHoCTH

KaTanuTUYecKnx peakuuin. * FoMOoreHHbIn 1
reTeporeHHbl kKatanus. PepmeHTbl Kak
KaTanusaTopsbl. LlenHble peakuyun.
doTOXMMUYECKME pPeaKLMU.

Xumunyeckoe
paBHOBecKue

O6paTMOCTb XUMUYECKUX peakLuin. *3akoH
[ENCTBYIOLLIMX Macc. *KoHCTaHTa XMMUYECKoro
pasHosecus. *MpuHumn e LWaTtenbe.
*3aBMCMMOCTb KOHCTaHTbI PaBHOBECHUS OT

TemnepaTypbl. *CBsi3b KOHCTAHTbI XMMUYECKOrO
paBHOBECUSI C MaKCMMarbHOM paboTon peakumm.
*MpuMeHeHne 3aKoHa AEeNCTBYIOLLIMX Mace K




pacTBopam crnabbix aneKkTponuTos. *MoHHoe
npousseneHune soabl. pH. Ponb koHUeHTpaumm
MOHOB BoAOpOAa B Bronormyeckunx npoueccax.
Mmaponus. bydepHblie pacTBoOpbI.
Buonornyeckoe 3HavyeHne By epHbIX CUCTEM.

7 OneKTpoXnMmst OneKTpoaHbIN noTeHumarn. *YpaBHeHve 2
HepHcTa. MpoBOAHMKM NEPBOro 1 BTOPOro poAaa.
CkopocTb n NOABWKHOCTb NOHOB.
KoHayktomeTpusi. [anbBaHUYECKME 3EMEHTDI.
OnemeHT Akobu-Oanunansa. Psg  HanpsikeHun.
a4cC ranbBaHNU4EeCKOro aremeHTa.
MoTeHumMomeTpus. OnekTponus. *3aKoHbl
aneKkTponmaa. AKKYMYNSITOpbI. Kopposus
MeTannos.
8 JucnepcHble cucteMbl 1 | KonnouaHele pacteopsl. Knaccudgukauus 4
pacTBOpbI AvcnepcHbIX cuctem. MonekynsipHo-
BLICOKOMOITEKy NIPHbIX KWHETUYECKNE CBOWICTBA KOMIOUAHBIX
COEMHEHMI pacTtBopoB. ONTUYeCKMe CBOMNCTBA KOMMOULHbIX
pacTBopoB. MuLennapHas Teopus CTPOeHUs
konnougHon Yyactuubl OcCoGEeHHOCTU PacTBOPOB
BMC. *AsneHune HabyxaHus. * BAsKoCTb.
CtyaHn. *OnpeaeneHne MoneKynspHOn Macchi.
Benku kak konnoungpl.
9 | MNoBepxHOCTHbIE *CeoboaHas 3Heprus MOBEPXHOCTU pasdena 3
ABMEHNA Ha  TpaHuLe | ¢ha3. OO6Las xapakTepucTuka COPOLIMOHHBIX
paspena a3 ABneHuii. *Aesnenve apcopbumn. Ancopbums
Guonornyeckme Npouecchl.
*B popMe NpaKTUYECKON NOAroTOBKM
5.2.2 lNpakTnyeckune 3aHATUSN
r’|\;|g-| pa:g:ﬂ'\anzk;%i?ﬂm_a%l TemaTturka NpakTU4ECKNX 3aHATUA (CEMUHapPOB) prﬂﬁf\”‘fomb’
1 BeeneHue. ﬂpegmeT He npegycmoTpeHo -
HPU3NYECKON XUMUN
ArperatHoe cocTosiHue | *PelleHne 3agad no Teme «ArperatHoe COCTOSiHME 2
BeLlecTBa. BELLECTBaAY.
2 TepmoauHamuka N | *PeleHne 3agay no teme «3akoHbl MaeansHoro rasay.
TEPMOXNMMNA *PelleHve 3agay no Teme «PearbHble rasbi». 2
*PelueHne 3agay no temam «lMoBepxHOCTHOE
HaTsHXKEHMEY», «BA3KOCTb XXMOKOCTENY.
TepmoauHamuka n | *Peluenne 3aaad no teme «3akoHbl TEPMOOVHAMUKMY . 2
3 | TepMoxXUMIA *Peluexve 3agay no teme «TepMoanHamMuieckme
pacyeTbl».
4 ®asoBoe paBHOBecHe U | *Pelienne 3agay no Teme «PacTBopbi» 1
pacTBopbl
Xumunyeckas KMHeTuka *PelleHne 3agad no Teme «CKOPOCTb XUMMUYECKUX 1
5 | nKaranus peakuniny.
*PelueHune 3aaa4 no tTeme «KMHETUYECKMe ypaBHEHUS» .
6 Xummnyeckoe *PeweHne 3aga4y no Teme «3akoH [OENCTBYIOLLMX 1
paBHOBECUE Macey.
OneKTpoXnMmst *Pewenne 3aga4y  no  TeMe  «neKkTpomHble 1
7 noTeHumanbi».
*PelueHune 3aaa4 no Teme «3aKoHbl aneKTponmaa»
HAvicnepcHble  cuctembl | *Pellenne 3aaay no Teme «pH. BydepHbie pacTBopbi». 1
g | pacTBopbI
BbICOKOMOJEKYISAPHBIX
coeINHEHUN
9 lNoBepxHOCTHbIE *OnpeneneHve NpousseaeHnst pacTBOPUMOCTU 1

ABINEHNA Ha TrpaHuue

ManopacTBOPUMbIX conen




pasgena a3

*B popMe NpaKTUYECKON NOAroTOBKM

5.2.3 JlabopaTopHbI NPaKTUKYM

Ne HavmeroBaHme TemaTuka nabopaTopHbIX paboT TpynoemkocTs,
n/n | pasgena ANCUMNIUHBI aK. 9
1 BeeneHue. ﬂpegmeT He npegycmoTpeHo -

dM3M4EeCKon XumMnmn
5 ArperaTtHoe COCTOsiHWE | *OnpeaerneHne  MOBEPXHOCTHOTO  HATSXKEHUs | 4
BeLlecTBa. BSA3KOCTW XXUAKOCTEN.
TepmoauHamuka n | “Onpepenexne TennoBbIX 3dPEKTOB XMMUYECKM 4
3 | Tepmoxumust peakLumin n TennoTbl paCTBOPEHNST CONU, N3yveHne
MeToAda KanopumeTpun
4 da3oBoe paBHOBecue 1 | He npeaycmoTpeHo -
pacTBOpbI
5 Xumunyeckas KMHeTuka *BnusiHMe  pasnuuHbIX  (DaKTOPOB Ha  CKOPOCTb 4
W KaTanus XUMMYECKOW peakLnm
6 Xnmmnyeckoe *BrinsiHme KOHUEHTpaLuM BelecTBa Ha CMeLlleHue 4
paBHOBECKE XMMWYECKOro paBHOBECUA
ONeKTpoXumMms Onpepnenexne CTaHOapTHOro OKUCNUTESNBbHO- 4
7 BOCCTaAHOBUTENBHOIO noTeHumana AEKTPOAHON
peakuun
OucnepcHble cuctembl | MNMonyyeHne 30memn 1 X xapakTepucTuka 4
g | Y pacTBoOpbl
BbICOKOMOMEKYNAPHbIX
CcoegnHEHNN
[MoBEpPXHOCTHbIE HabyxaHue xenatuHa 4
9 | aBneHus Ha rpaHuue
pasgena a3
*B (hopMe NpaKTUHECKON NOATOTOBKM
5.2.4 CamocTosaTenbHas paboTta obyyatowmxcs
Ne HanmeHoBaHuWe pasgena AUCUMNInHLI Bua CPO TpyooeMKoCTb,
n/n ak.y
1 BeeneHue. NpegmeT omanyeckomn Xxmmmnn - -
2 |ArperaTtHoe COCTOsIHME BeLLlecTBa. lNogrotoBka matepuanos K 4
BbINOSTHEHWNIO KyPCOBOW paboThl
3 [TepmoanHamuka 1 TEPMOXUMUS BbinonHeHne gomaluHux pabot 1
4 |®a3oBoe paBHOBECUE N PacTBOPbI MpopaboTka maTepuarna no 1
KOHCIMEKTY NneKuun
5 [ Xumunyeckasi KUHETUKA M KaTanus BbinonHeHne gomaluHux pabot 1
6 [XuMunyeckoe paBHoBecUe MpopaboTka maTepuarna no 1
KOHCIMEKTY NeKuun
7  |OnekTpoxumus [NogrotoBka K TECTUPOBaHWNIO 1
8 |OucnepcHble cucTemMbl n pacTBoOpbl lNogrotoBka matepuanos K 4
BbICOKOMOIEKYNAPHbIX COeANHEHUN BbIMOSTHEHUIO KypCOBOW paboThl
9 |lNoBepxXHOCTHble SABNEHMS Ha rpaHuue [lloarotoBka K TECTUPOBaHWUIO 1

pasgena a3

6 YuebHO-MeTOAMYECKOE U MH(hOPMaALUMOHHOE obecnevyeHne gUCLUMUNIINHBI
[na ocBoeHnsa ancUMnIMHbl 06yYaoLWNNCa MOXET MCMNOMb30BaTh:

6.1 OcHoBHas nuTepartypa




1. HoeokwaHosa, A.Jl. OpzaHu4deckasi, buonoau4vyeckass U GbU3KOSIIOUOHas XUMUSI.
lpakmukym: yyebHoe rnocobue ons CIN10O— Mocksa : U30amenbcmeo FOpaum, 2021
https.//urait.ru/viewer/organicheskaya-biologicheskaya-i-fizkolloidnaya-himiya-praktikum-
472675

2. lameesa, O.C. Qu3uyeckasi U KosrioudHas Xumusi : yd4ebHoe rnocobue — CaHKm-
lMemepbype : JlaHb, 2020. - https://e.lanbook.com/reader/book/126711/#1

6.2 lononHuTenbHasa nutepaTtypa

1. Kymbikos, P.M. @u3uyeckas u KosroudHas xumusi: y4ebHoe rnocobue. — CaHKm-
lMemepbype : JlaHb, 2019. - https://e.lanbook.com/reader/book/116357/#1

2. Kydpsweesa, H. C. Qu3uyeckasi U KOJIIIOUOHasi XUMUS: y4ebHUK U rpakmukym Orisi
Cl1O - M. : Opaum, 2017.

lNepuoduyeckue usdaHusi:
- XKypHan aHanumuyeckou xumuu
- XKypHan npuknadHou xumuu
- Teopemuyeckue 0CHO8bI XUMUYECKOU mexHos1o2uu
- Xumuyeckasi npoMbIUIIEHHOCMb
- Ussecmusi BY308. Xumusi u Xumu4yecKkasi mexHoJs102Usl.

6.3 lMepeyeHb y4yeOHO-meTOAMYECKOro obecne4vyeHUs ANA CaMOCTOATENbHOW
paboTbl obyyarowmxcs

1. Macrnoea H.B. @u3udeckass U KonmouOHasi Xumusi [OreKmpOoHHbIU pecypc]

MemodouyecKue yKa3aHusi K 8bINosIHeHUto rabopamopHbix pabom 0Onsi obydarouyuxcsi o
crnieyuanbHocmu 18.02.12 « TexHonoausi aHanumu4ecko2o KOHmMpOJsis kKadecmea XUMU4eCcKuUX
coeduHeHul» / H. B. Macnosa ; BI'YUT, ®akynsmem cpedHea0 pogheccuoHasibHo20

obpaszoeaHusi. - BopoHex, 2022. - 28 C. -
http:/biblos.vsuet.ru/ProtectedView/Book/ViewBook/5430.
2. Macrnoea H.B. ®usmyeckas u KonnovgHaa Xvmus [ONEKTPOHHbIM pecypc]

METOAMYECKME YKA3aHUSA K BbINOMIHEHUIO CaMOCTOSATENbHOM paboTbl obyvarowmxcsa no
cneunanbHocTn 18.02.12 TexHonorMss aHanuMTUYecKoro KOHTPOSNS KayecTBa XUMUYECKUX
coeguHeHnn /| H. B. Macnosa ; BI'YUT, ®akynbTeT cpegHero npodecCuoHanbHOro

obGpa3oBaHus. - BopoHex, 2022. - 51 C. -
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5428.

3. Huemamynnun, H.I. Tlpakmukym rno ¢busuyeckol U KO/1ouOHoU xumuu: y4ebHoe
rnocobue — CaHkm-llemepbype: JlaHb, 2018. -

http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3215

6.4 [lepeyeHb pecypcoB UHPOPMALNOHHO-TENEKOMMYHUKALMOHHON CeTU
«UHTepHeT», HEOOXOAUMBIX AN OCBOEHUA AUCLUNIUHBLI (MOoAayns)

HanmeHoBaHue pecypca cetn «MHTepHeT» ONEKTPOHHLIN agpec pecypca
«Pocculickoe obpasosaHue» - chedeparibHblil rnopmari http://www.edu.ru/index.php
HayyHasi anekmpoHHas bubniuomeka http.//www.elibrary.ru/defaulttx.asp?

UHpopmayuoHHass cucmema «EOuHoe okHO docmyna K | http://www.window.edu.ru/
obpazosameribHbIM pecypcam»

AnekmpoxHas bubnuomexka BI'YUT http./biblos.vsuet.ru/megapro/web

Caum MuHucmepcmea Hayku u 8bicliez2o obpasosaHusi P® | http://minobrnauki.gow.ru

lNopman omkpbimozo on-line obpa3zosaHusi http://npoed.ru

WHbopMayUOHHO-KOMMYHUKaUUOHHbIE  mexHonoeuu 8 | http://www.ict.edu.ru/
obpa3zosaHuu. Cucmema gedeparibHbIx
obpasoeamerbHbIX NOPManos



https://urait.ru/viewer/organicheskaya-biologicheskaya-i-fizkolloidnaya-himiya-praktikum-472675
https://urait.ru/viewer/organicheskaya-biologicheskaya-i-fizkolloidnaya-himiya-praktikum-472675
https://e.lanbook.com/reader/book/126711/#1
https://e.lanbook.com/reader/book/116357/#1
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5430
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5428
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/3215

AnekmpoHHas uHgopmMmayuoHHo-obpazosamernbHasi cpeda | http://education.vsuet.ru
®r60y BO «BIr'ynt

6.5 [lepevyeHb MHPOPMALMOHHbLIX TEXHONOrMW, UCNONb3yeMbIX MNpwU
ocyllecTBNeHMM obpasoBaTenbHOro npouecca no AUCUUNIINHE, BKIOYasi nepeyvyeHb
nporpamMmHoro o6ecnevyeHusi U MHPOPMaLMOHHbIX CMPABOYHbIX CUCTEM

[Mpu u3yyeHuu OucyuriuHbl  UCMOMb3yemcs rpoz2paMMHoe obecrieyeHue U
UHGOpMayUOHHbIe cripagoyHble cucmeMbl: UHhopMayuoHHass cpeda 0s1s1 ducmaHUUOHHO20
obyyeHusi «Moodle», «MlHMepHemM-3Kk3aMeH», JloKaslbHasi cembs yHuUgepcumema.

NMpn ocBOEHMM AUCUUNNMHBI UCNOSIb3YyeTCA JIMLIEH3UOHHOE U OTKpPbITOe
nporpammHoe ob6ecneyveHue — OC Windows; MSOffice, OC ALT Linux.

7 MaTepuanbHO-TeXHU4YECKOe obecneyeHne AUCLMNIMUHbI

Ob6ecneveHHOCTb npouecca OOyYeHUA TEXHUYECKMMU CPeacTBaMym  MOMHOCTbIO
cootBeTcTByeT TpeboBaHuam SIOC no HanpaBneHuio MOAroToBkW. MaTepmanbHo-
TexHunyeckaa 6asa npuBedeHa B NUUEH3NOHHbIX (bOpMax U pacrnonoXeHa BO BHYTPEHHEN
ceTn no agpecy http://education.vsuet.ru.

Mpn 4TeHun nekumn, npoBedeHUM nabopaTtopHbIX U MPaAKTUYECKUX 3aHATUN W
KOHTpOMe 3HaHu 0By4aroLwmxcs no AMCUUNIINHE UCMONb3YeTCs:

AyouTtopus onsa nposefeHus | JlabopaTtopHble CTonNb;

nabopatopHbIx paboT (a.7) BbITskHONM wikad — 1 wT.;

Cton ansa Becoe aHTuBMOpaunoHHbin JIK-600/400CB — 1w,
CywwunbHbin wkad LWC-80MK CIY — 1 wr.;

Becbl nabopatopHbie A&D HL-300WP — 1 wT.;

Becbl anekTpoHHble Vibra AB-323CE 320 — 1 wr;
KongyktomeTtp HI1 8733-1 wT,;

doTtomeTp poToanekTpnyeckun KOK-3-01 «30M3» - 1 wT.;
pH-meTp pH-150MA — 1 wir;

PedpaktomeTtp IP®-454 B2M - 1 wT,;

MarumTtHasa mewanka MM-5 — 1 wrT.;

Cywwnka gns nocyabl.- 1 wT.;

LWtaTue nabopaTtopHbii ByH3eHa — 7 WT.;

MnuTka anekTpuyeckas — 1 WrT.;

Xumnyeckasa nocyga NOCT 25336-82 «[locyna n
obopynoBaHune nabopaTopHble CTEKNAHHbIEY;

OKcuKaTopbl, apeoMeTpbl, TEPMOMETPbI;

MapkepHasa gocka;

MHdopmaunoHHble CTeHObI, CIPaBOYHbIE MaTepuansl;
Komnnekr y4yebHon mebenn.

AyouTtopus onsa nposefeHus | JlabopaTtopHble CTonNb;

nabopatopHbix paboT (a.25) | BbiTsbkHoOM wkad — 1 wT.;

Cton ansa Becoe aHTuBMOpaunoHHbin JIK-600/400CB — 2w,
MydenbHasn neyb SKMNC-5 Tun CHOJ1 - 1 wr.;
BaHa BogsaHas OLab WBF-06H — 1wT;

Becbl aHanutnyeckmne Ohaus PA-214C 210 — 1w;
AxkBaguctunnaTop Liston A-1210 - 1 wT.;
KongyktomeTp H I 8733-11wT.;

Cnektpocpotometp KPK-3KM - 1 wr.;

pH-meTp pH-150MA — 1 wwir;

PedpaktomeTp UP®-454 B2M - 1 wT,;
MarnutHaa mewanka MM-5 — 1 wT.;
Cnektpodotometp CP-101 - 1 wr,;

LtaTtne nabopaTtopHbii ByH3eHa — 7 WT.;

MnuTtka anekTpuyeckas — 1 WT.;




Xvmnyeckaa  nocyaa MOCT 25336-82 «lMocyma wm
obopynoBaHune nabopaTopHble CTEKNAHHBIEY;

OKcukaTopsl, apeomeTpbl, NMMKHOMETPbI, TEPMOMETPbI,
BMCKO3MMETP;

MenoBasa gocka;

NHdopmaumnoHHble CTEHAbI, CNpaBOYHbIE MaTepuansl;
Komnnekrt yyebHon mebenm

AyanTtopus ons caMocTosiTeNbHOM paboThbl CTYAEHTOB:

KomnbtoTepHbii knaccllokanbHas cetb, kommyTatop [-Link DES-ALT Linux O6pasoBaHue 9 +
inns 1016 ¢ BbIxogom B «NHTEpPHETY; LibreOffice

CaMOCTOSITENBHON KomnbtoTep B cbope B coctaBe: Intel Core i3-
paboTtbl, B T.4. Ans540/4096/500/DVD-RW/GeForce CT220 — 8

npoBeneHus T

rpynmnoBbIX ulpuHTep nasepHoin HP Laser jet P-2035 A4
MHONBUOYaAIbHbIX 30 cTp.B MUH. — 1 WIT.;

KOHCYnbTauum, CkaHep HP Scan jet- 3110-1wr.;

Tekywiero koHTpona nMynbetumeauna npoektop SANVO PLC —XU 50
NPOMEXYTOYHOM — 1 wr.;

aTTecTaumn (aya.19) [OkpaH nepeHocHom — 1 WwT.;

Hoytoyk ASUS K 73 E 152410 M
CPU\4096\500\DVD-RW \Intel(R) HD Graphics
3000 — 1 wr,;

MapkepHaga gocka;

Mnakatbl, HarNsAHbIe Nocobus, cxemsl;
Komnnekt yyebHon mebenu.

[lononHUTENbLHO, camMoCToATENbHas pa60Ta o6yqarou.l,mxc;|, MOXET OCYLLEeCTBNATbCA
npn NcnoJyib30BaHUN:

PecypcHbIi LeHTP KomMmnbioTepsbl co cBobogHbIMANLT O6pasoBaHne 8.2 + LibreOffice)
aoctynom B ceTb  WHTepHeT u6.2+Maxima

ONEKTPOHHbIMU  BMBNMoTEYHbIMK  UITNLEH3MA Ne AAA.0217.00 G
WHOPMaLMOHHO cnpaBoYvHbIMN21.12.2017 1. no «beccpovHo»
cucTemMamu.

Ansa  mekyweao KoHmpons npouyecca 0bydeHuUss OuUCUUMIUHbI  UCMOMb3yemcs
pelmuHaoeas cucmema Ha calime www.vsuet.ru.

8 OueHouHble maTepuanbl Ans NPOMEXYTOYHOW aTTecTauuMm obyyarowmxca no
AucuunnuHe

OueHou4Hble maTepuanbl (OM) ona gucunnnMHbl BKIKOYakoT B cebs:

- MepeyeHb KOMMETEHUUN C YyKa3aHWeM MWHOMKATOPOB [OOCTUXKEHUS KOMMETEHLUN,
3TanoB Ux OPMUPOBaHUSA B NpoLIeCcCe OCBOEHNSI 06pa3oBaTeNnbHON NPOrpamMmb;

- OMCaHue LKar OLeHUBaHUS;

- TUNOBbIE KOHTPOSbHbIE 3aJaHUA W UHble MaTepuanbl, HeobxoauMble AN OUEHKU
3HaHWN, YMEHUN, HABbIKOB;

- MeToAuyeckue martepuansl, onpegensowme npoueaypbl OLEHUBAHUSA 3HaHWUW,
YMEHWUN, HaBbIKOB U MPaKTU4ECKOro onbITa.

OM npepcTtaBnslOTCA OTAENbHLIM KOMMMEKTOM UM BXOAAT B cocTaB pabouen
nporpamMmbl AUCLUMNITUHBI.



OueHouHble maTepuansl opmupytotca B cootBeTctBun ¢ I BI'YUT «[lMonoxenne o6
OLIeHOYHbIX MaTepuanax».



OLIEHOYHbIE MATEPUAIbI
Anda NPOMEXYTOYHOU ATTECTALIUK

no AucuunnmHe

®UN3NYECKAA U KONNMOUAHAA XNMUA



1. MepeyeHb KOMNETEHUMI C yKazaHUEM 3TanoB MX hopMUpoOBaHUSA

YCTHYIO U MUCBbMEHHYO
KOMMYHUMKaLMIO Ha
rocygapcTBEHHOM
A3blke Poccuinckon

Ne Koa HanmeHoBaHune MHaukaTopbl LOCTUXKEHNSI KOMAETEHLNN
n/n | KoMnNeTeHumm KoMneTeHummn
1 OK 01 BbiGupaTb cnocobbl YMeHus: pacnosHaBaTb 3agady wunu npobnemy B
pelleHns 3agau npodeccruoHanbHOM U/Unu coumanbHOM KOHTEKCTE; aHanu3npoBaTb
npodeccuoHarnbHomn 3agadvy n/unu npobnemy 1 BblAensATb €€ COCTaBHbIE YacTy;
DeaTenbHoCTH, onpeaensaTb aTanbl peweHns 3agaym; BuiaBNATb N 3PPEKTUBHO
NPUMEHUTENBHO K nckaTb MHpopMaLMIo, HEOOX0AMMYHO AN peLleHns 3agadm uunm
pasnnyHbIM npobnemsi;
KOHTEKCTam COCTaBMWTb MiiaH AeNCTBUS; ONpeaennTb HeobXoaMMble pecypchl;
BNafeTb akTyanbHbIMU MeToAamMmn paboTekl B NPOodeCCMOoHarnbHOM 1
CMEXHbIX cdepax; peann3oBaTb COCTaBMNEHHbIN NNaH; oLeHMBaTb
pesynbTaT U NOCNEACTBUS CBOMX OENCTBUIN (CaMOCTOSATENbHO UMK C
MOMOLLbIO HAaCTaBHMKA)
3HaHWs: aKkTyarnbHbIN MPOGECCUOHANBHBIN U COLMArnbHbIA KOHTEKCT,
B KOTOPOM NpuxoauTcst paboTaTb M XKUTb; OCHOBHbIE UCTOHMHUKM
nHdopMaLMM 1 pecypchl AN pellenns 3agad n npobnem B
npodeccruoHanbHOM U/Unn coumnanbHOM KOHTEKCTE; anropuTMbl
BbINONTHEHUS paboT B NpodeCcCcnoHanbHOM U CMEXHbIX 06nacTsx;
MeToabl paboTbl B NpodeCCUOHanbHON U cMeXHbIX cdepax;
CTPYKTYpY NNnaHa Ans pelleHns 3afad; NopsiaoK OLEHKU pe3yrnbTaToB
pelleHns 3agady NpodecCnoHanbHoOM OEeATENbHOCTH
2 OK 02 OcyLecTBNATb NOUCK, | YMEHUS: onpefenaTb 3agadv Ans noncka nHopmaumm; onpegenstb
aHanum3 n HeobxoaMMble UCTOYHUKM MHCpOPMaLUK; NaHNPOBaTbL NPOLIECC
WMHTepnpeTaLmto noucka; CTpyKTypupoBaTh noryyaemMyo MHpopMaLmio; BelAensiTb
MHdopMaLun, Hanbonee 3Ha4YMMoOe B NepeyHe NHOPMaLMK; OLeHNBaTb
Heobxoaumon ans NPaKTU4ECKY0 3HAYMMOCTb pe3yribTaToB Nnoncka; 0PopMnsaTh
BbIMONHEHUs 3agau pes3ynbTaTbl Noucka
MPO(PeCCMOHaNLHONM 3HaHWsA: HoOMeHKNaTypa MHPOPMaLMOHHBIX MCTOYHUKOB,
AEATENbHOCT NPUMEHSIEMbIX B NPOdeCcCUOHarnbHON AEATENBHOCTU; NPUEMbI
CTPYKTYpPMpPOBaHUSA MHopMauun; popmaT opopMieHns
pe3ynbTaToB noucka nHgopmMaumm
3 OK 03 nraHnpoBaTb 1 YMeHus:: 060CHOBbIBaThL BbIOOP METOAMKM aHann3a, peakTMBOB U
peanun3oBbiBaTb XUMMUYECKOW annapaTtypbl N0 KOHKPETHOMY 3aJaHuio; MPOU3BOANTb
cobOCTBEHHOE pacyeTbl N0 XMMUYECKUM hopMyram N ypaBHEHUSAM.
npodeccruoHanbHoe "
JINMHOCTHOE pa3BuUTUE
3HaHusA: MeToabl KAYECTBEHHOIO U KONMMYECTBEHHOIO aHanmaa
XUMWNYECKNX COEANHEHWNI; NEPUOANYHOCTb CBONCTB 3NIEMEHTOB;
cnocobbl BblpaXXeHMs1 KOHLIEHTPAaLMKN BELLLECTB; TEOPETUYECKNE
OCHOBbI METOAOB aHanNu3a; TeopeTU4eCKMe OCHOBbLI XMMUYECKUX U
PUNKO-XMMUYECKUX NPOLIECCOB; TEXHUKY BbINOMHEHNS] aHANU30B;
TUMbI OLWIMOOK B aHanmae; yCTPOMCTBO OCHOBHOMO NabopaTopHOro
obopynoBaHus U NpaBuna ero aKcniyartaummn; obLLyl0 XxapakTepu-
CTUKY KaTUOHOB KaXX10W aHanUTUYeCKOM rpynnbl U YacTHble peakuuu
KaTMOHOB M aHMOHOB; CNOCODOLI MPUrOTOBMEHUST CTaHAAPTHbIX
pacTBOPOB; NpaBuria oxpaHbl Tpyaa 1 TeEXHUKK 6e3onacHocTu Npu
paboTe ¢ XMMUYECKMMM BELLLECTBAMM B NabopaTopum
4 OK 04 PaboTtatb B YMeHUS: opraH1M3oBbIBaTh paboTy KOMNNEKTUBA U KOMaHAb;
KONneKkTmee 1 B3aMMOJEeNCTBOBaTh C Konneramu, pykoBoaCTBOM, KIMEHTaMu B
KomaHgae, xone npodeccmoHanbHOM AeATENbHOCTU
a¢pdpekTnBHO 3HaHUSA: NCUXONOrMYeckme OCHOBbI AeATEeNbHOCTM KONMMEeKTMBa,
B3aMMOAEWNCTBOBATbL C | NCUXONOrMYeckne 0COBEHHOCTU NIMYHOCTU; OCHOBbI NPOEKTHOM
Konneramu, OedaTenbHOCTU
pYyKOBOLCTBOM,
KNUeHTaMu.
5 OK 05 OcyuectBnsTb YMeHus: rpaMoTHO n3naratb CBOU MbICIIM U OPOPMNATE AOKYMEHTbI

no ﬂpOd)eCCVIOHaﬂbHOVI TeMaTuke Ha rocygapCcrtBeHHOM A3blKe,
NPOABIIATb TOJ1IEPAHTHOCTb B pa6oqu KOJNJ1EKTUBE

3HaHuMsA: 0COBEHHOCTU COLMAnbHOMO U KyNbTYPHOI0 KOHTEKCTA;
npasuna OCbOpMJ'IeHVIFl OOKYMEHTOB U NMNOCTPOEHNA YCTHbIX




depepaumm c y4eToM | COOOLLEHMIA.
ocobeHHocTeln

coumnarnbHoro 1

KyNbTYpPHOroO

KOHTEKCTa.

6 oK 07 CopenctBoBaTtb YMeHus: cobniogaTb HOPMbI SKONTOrMYECKO 6e30MacHOCTY;
COXpPaHEHMIO onpeaensiTb HanpaeneHus pecypcocbepexeHns B pamkax
OoKpyxatoLlen cpeabl, npodeccruoHarnbHOM AEATENbHOCTU NO CNELNanbHOCTL.
pecypcocbepexeHnto, | 3HaHuA: npaBuna akornoruyeckon 6esonacHoOCTV Npu BeaeHUN
3P EKTUBHO npoceccruoHanbHOM eaTeNnbHOCTU; OCHOBHbIE PECYpChl,
OencTBoBaTh B 3a[1eCTBOBaHHbIE B MPOECCUOHANBbHON AeATENBHOCTU; NYTU
ype3BblHanHbIX obecneyeHnst pecypcochepexeHus.
cuUTyaumsix.

7 OK 09 Vcnonb3oBaTb YMeHus: npuMeHaTb cpeacTsa MHAPOPMALMOHHBIX TEXHOMOrMn Ans
MHOPMAaLIMOHHbIE pelleHns npodeccnoHarnbHbIX 3agay; UCNoNb3oBaTb COBPEMEHHOE
TEXHOMormmn B nporpaMmHoe obecneyeHune
npodeccuoHarnbHomn 3HaHWA: COBPEMEHHbIE CpeACcTBa M YCTPOWCTBA MHpopMaTU3aLuy;
neaTensHoCTn NopsiAoK MX MPUMEHEHUS 1 NporpamMHoe obecrneyeHne B

npodeccruoHanbHOM AeATENbHOCTN

8 OK 10 Monb3oBaTtbes YMeHUS: NOHNMaTb OOLLUIA CMbICHT YETKO MPOU3HECEHHbIX
npodeccuoHarnbHomn BbICKa3blBaHWIA Ha U3BECTHbIE TEMbI (MPOECCUOHANbHbBIE U
JOKyMeHTauuen Ha ObITOBbIE), MOHNMATb TEKCTLI Ha 6a30Bble NpodeccuoHarnbHbIe
rocy1apCTBEHHOM U1 TEeMbl; y4acTBOBaTb B Auanorax Ha 3Hakomble obLime un
WHOCTPAHHOM fi3blkax. | NpodyeccuoHarnbHble TEMbI; CTPOUTb MNPOCThIE BbiCKa3biBaHUS 0 cebe

N 0 cBoen npodheccnoHanbHoOM OeATENBHOCTU; KpaTKo
060CHOBbIBaTb M 06 BACHUTL CBOM OENCTBUS (TEKYLLME U
nnaHvpyemble); MMcaTb NPOCThbIE CBA3HbLIE COOOLLEHNSI HA 3HAKOMbIE
UNn MHTepecyLne NpoeccnoHanbHbIe TEMbI

3HaHusA: npaBua NOCTPOEHUS MPOCTLIX U CIOXHbLIX NPEAIOKEHUA Ha
npodeccroHarbHble TEMbI; OCHOBHbIE 00LLeynoTpebuTenbHbie
rnaronbl (OblIToBast M NpodeccuoHarnbHas NekcrKa); IEKCUYECKUIA
MWHUMYM, OTHOCALLIMIACS K ONUCaHWUIO NPeaMeTOB, CPeaCcTB U
npoueccoB npodeccnoHanbHoOn AesTeNnbHOCTU; 0COOEHHOCTH
NPOWU3HOLLEHNS; NpaBuia YTEHUS TEKCTOB NPodecCUoOHaNbLHOMN
HanpaBnNEeHHOCTU

9 MK 1.1 OueHunBaTtb [NpakTnyeckmin onbIT: OLEHMBaAHME COOTBETCTBUS METOAMKM 3agadvam
COOTBETCTBUE aHanusa no AnanasoHy U3mMepsieMblX 3HAQYEHUN 1 TOYHOCTW.
METOAVKN 3agadvam YMeHus1: paboTaTb C HOPMATUBHOW AOKYMEHTALNEN HA METOAUKY
aHanusa no aHanuaa;

OunanasoHy BblOMpaTb ONTUMarnbHble TEXHUYECKUE cpeacTBa U MeToabl
N3MepsieEMbIX nccnegoBaHum;
3HaYeHW N TOYHOCTU. | OLIeHMBaTb METPOIOrMYECKNE XapakTEPUCTUKN METOAMKY;
OLleHMBaTb METPOSIOrMYECKME XapaKTEPUCTUKX NTabopaToOpPHOro
0bopynoBaHus.
3HaHus: HopMaTMBHas JOKYMeHTauums
Ha MeTOAUKY BbINOMHEHNS N3MEPEHUN;
OCHOBHblE HOPMAaTUBHbIE JOKYMEHThI,
pernameHTUpyioLLue NorpeLHOCT pesynbTaToB N3MEpPEeHUia;
COBPEMEHHbIE aBTOMAaTMU3MPOBaHHbLIE METOAbLI aHanun3a
NPOMBILLITEHHBIX U MPUPOAHLIX 00pas3LoB;
OCHOBHblE MEeTOAbl aHanM3a XUMNYEeCKNX 0O HLEKTOB;
METPONOrM4eckne XxapakTepUCTUKN XMMUYECKMX METOLOB aHanmsa;
METPONOrnyeckne XxapakTepmCcTUKN OCHOBHbIX BUAOB (OMU3MKO-
XMMWUYECKNX METOOOB aHanusa;
METPONIOrMYECKNE XapaKTEPUCTUKN NnabopaTopHOro o6opyaoBaHus.
10 NnK1.2 Bbibupatb MpakTnyeckuin onbIT: BbIGOP ONTUManbHbIX METOAOB UCCIEA0BaHUS;

onTuMaribHble METOAbl
aHanumaa.

BbIMOJTHEHUNA XUMUNYECKNX U (bI/I3I/IKO-XI/IMI/I‘-IeCKI/IX aHanm3os.

YMeHus: BblOMpaTb onTUMarnbHble TEXHUYECKME CpeacTBa U MeToAabl
nccneanoBaHui;

N3MepATb aHanNMTUYECKUN CUrHan U yctaHaBnmeaTb 3aBUCUMOCTb
CUrHana oT KOHLEeHTpauum onpeaensaemoro BewecTsa;
noaroTaBnuBaTb 00BEKTHI UCCNenoBaHuUN;




BbIMOJTHATL XUMNYECKNE U CbVI3VIKO-XI/IMVI‘-IeCKVIe MeTOoAbl aHann3a,
OCyLLEeCTBINATb NOATOTOBKY na6opaTopHoro O60py,CI,OBaHVIF|.

3HaHNA: COBPEMEHHbIE aBTOMAaTU3MPOBaHHble MeToAbl aHanusa
NMPOMBILLIEHHBLIX U NPUPOAHBLIX 0GPa3LIOB;

Knaccudmkaums XMMUYEeCKUX METOZIOB aHanu3a;

knaccudmkaumsa puUsnKo-XMMNYECKUX METO0B aHanuaa;
TEOPETUYECKUX OCHOB XMMMUYECKUX U (DUIUKO-XUMUYECKMX METO10B
aHanuaa;

MeTO/bl pacyeTa KOHLIEHTPaLIMM BELLEeCTBa No AaHHbIM aHanusa;
nabopatopHoe 06opya0BaHNsSt XMMUYeckon nabopaTtopuu;
KnaccudmkaLmsa XMMUYECKUX BELLLECTB; OCHOBHbIE TpeGoBaHUs K
MeToaaM U cpeacTBaM aHanmUTUYECKOro KOHTPons: TpeboBaHus K
npeaoCcTaBMNeHNO Pe3ynbTaToB aHanu3a, CPeacTBaM U3MEePEHUN, K
BCromoraTeribHoMy 060pyAoBaHuIo;

11

MK1.3

MoprotaesnueaTtb
peareHTbl, MmaTtepuansi
N pacTBOpbI,
HeobxoauMble Ans
aHanusa.

npaKTVI‘-IeCKVIVI onbIT: NPUroTOBJ1IEHNE  peareHToB, MaTtepuarioB ”
pacTBOpOB, HeobxoanMBbIX Ans npoBeaeHna aHanmaa.

YMeHus: nogrotaBnmnBaTb 0O6bEKTbI UCCIIEN0BaHI;

BbINOSTHATb HEOOXOANMbIE pacyeTbl AnS NPUroTOBMEHUSI peareHToB,
MaTepuanoB 1 pacTBOPOB;

NpoBOAUTbL NPUrOTOBINEHNE PACTBOPOB, aTTECTOBAHHbLIX CMECen U
peareHToB C cCOOMoAeHNEM TEXHUKM NabopaTopHbIX paborT;
BbIMOJTHATb CTaHOapTU3aLM0 PacTBOPOB;

BblIOMpaTb OCHOBHOE M BCNoMoraTenbHoe o0opyaoBaHue, Nocyay,
peakTuBbI.

3HaHus: HOpMaTMBHaA OOKyMeHTauuAa no npurotoBi1eHURO
peareHToB MmatepunanoB 1 pacTBOpPOB, O60pyﬂ,OBaHMﬂ, nocyabl;
crnocobbl BblpaXXeHNUA KOHUEHTpaLunn paCcTBOPOB;

cnocobbl CTaHOapTu3aunm pacTtBopOB;

TEXHUKY BbINOJTHEHUA na6opaToprlx pa60T.

12

MK 1.4

PaboTtaTtb ¢
XUMUYECKUMU
BeLlecTBamMu 1
obopynoBaHueM c
cobrnogeHnem
OoTpacneBbIX HOPM U
3KOMNOrn4yeckon
©e3onacHoCTMH.

MpakTuyecknin  ONbIT:  BbIMOMHEHWEe pPaboT C  XUMWUYECKUMU
BELLECTBaMU 1 060pynoOBaHMEM C COOMIOAEHNEM OTPacreBbIX HOPM
1 3KoNorn4eckon 6e3onacHoOCTu.

YMeHus: opraHn3oBbIBaTb pabodyee MECTO B COOTBETCTBUM C
TpeboBaHMAMU HOPMAaTUBHBIX JOKYMEHTOB W NpaBuiaMm oxpaHbl
TPyAa; ncnonb3oBaTh 060pyA0BaHUE U CPEACTBA U3MEPEHUS CTPOrO
B COOTBETCTBUM C MHCTPYKLMSIMU 3aBOJOB-U3rOTOBUTENEN;
cobntogatb 6e3onacHocTb Npu paboTe ¢ nabopaTopHON NOCyaon U
npubopamu; cobniogaTe NpaBuna XpaHeHNs!, NCMOSNb30BaHNS U
YTUNU3aLMN XMMUYECKMX PEaKTUBOB,

ncnonb3oBaTb CPeACTBa UHAMBMAOYANBHOM U KONMEKTUBHONM 3aLLUTDI;
cobnogath nNpaBuna NoXapHOW 1 anekTpobe30nacHOCTY.

3HaHMA: npaBuna oxpaHbl Tpyda npu paboTe B  XUMUYECKOM
nabopaTopuu; Npasuna Ucnonb3oBaHUA CPeACTB UHANBUOYANbHON U
KOMNNEKTUBHOW 3aLlM1Thl;

npaBuna XpaHeHWsi, UCMOMb30BaHNSA, YTUIM3ALUMN  XUMUYECKUX
peakTUBOB;

npaBuna oxpaHbl Tpyda npu pabote ¢ nabopaTopHOM MOCyAoW U
obopynoBaHuewm;

npaBuna oxpaHbl Tpyga npu paboTe C arpeccuBHbIMU cpedamun U
NErkoBOCNIIaMEHSIIOLLIMMUCS XXUOKOCTAMMU.
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MK 2.1

O6cnyxueaTtb U
3KCMnyaTMpoBaTb
nabopaTtopHoe
obopynoBaHue,
ucnbiTaTenbHoe
obopynoBaHue 1
cpeacTea U3mepeHust
XUMUKO-
aHanuTUYECKNX
nabopaTopun.

MpakTuyecknin onbIT: 06CNYXMBaTb M IKCMIyaTMpPOBaTb
060opyaoBaHe XMMUKO-aHaNUTUYeCcKMx nabopartopuii;

roTOBWTb peareHTbl U Matepuanbl, HeobxoaumMble ANs NPoBeaeHUs
aHanuaa.

YMeHus: akcnnyaTupoBatb nabopaTopHoe o6opyaoBaHUE B
COOTBETCTBMU C 3aBOACKMMW UHCTPYKLMAMM;

OCYLLECTBNATL OTOOP Npob C NCMoNb30BaHMEM CNeELMarnbHOro
obopynoBaHus;

NpOBOANTbL KanmMbpoBKy nabopaTopHoro o6opyaoBaHus;
paboTaTb C HOpMaTMBHLIMU JOKYMEHTAMWN Ha NTabopaTopHoe




obopynoBaHue.

3HaHus: BUAbLI nabopaTopHOro 06opyaoBaHNs, UCMbITAaTENbHOMO
o6opyaoBaHNsa 1 cpeacTsa U3MEPEHUsT XMMUKO-aHaNmMTUYecKkmx
nabopartopui;

npaBun otéopa nNpob ¢ UCNonb3oBaHMEM creLunanbHOro
obopynoBaHus;

npasBuna akcnnyaraumm u kannbposku nabopaTopHoro
o6opyaoBaHus, UcnbiTaTenbHOro 06opyaoBaHns U cpeacTea
N3MepeHNst XMMUKO-aHanmnTM4Yecknx nabopaTopui.

14 NnK2.2 MpoBoguTb MpakTnyecknn onbIT: NPOBOAUTL KAYECTBEHHbIA U KONUYECTBEHHbIN
Ka4yeCTBEHHbIN U aHanm3 HeopraHMYeCcKMX M OPraHNYECKNX BELLECTB XMMUYECKUMMN
KONMMYECTBEHHbIN mMeTodamu;
aHanus NpoBOANTbL 0OPaboTKy pe3ynbTaToB aHanm3a B T.4. C
HeopraHU4ecKux u NCMNOMb30BaHNEM annapaTHO-NPOrpaMMHbIX KOMMITEKCOB.
opraHn4yeckux YMeHUS: BbINOMNHATbL OTOOP M NOArOTOBKY NPO6 NPUPOOHbLIX U
BeLlecTB NMPOMBILLTEHHBIX OO BHEKTOB;

XUMUYECKNMUN U OCYLLECTBNATb XUMNYECKUIA aHanM3 NpMpPOaHbLIX U MPOMbILLITEHHBLIX
PUBNKO-XUMUYECKUMUN | OBBEKTOB XUMUYECKUMU METOOAMMU;
MeToaamu. OCYLLECTBNATb XUMNYECKUIA aHanM3 NpMpPOaHbLIX U MPOMbILLITEHHBLIX
006BHEKTOB (PN3MKO-XMMUYECKUMU METO4AMM;
NPOBOANTb CPABHUTESbHBIN aHaNU3 kKayecTsa NPOAYKLMUN B
COOTBETCTBMU CO CTaHAapTHbIMM obpa3uammn cocTaBa;
OCYLLECTBNATb UOEHTUDMKALMIO CUHTE3NPOBAHHbLIX BELLECTB;
ncnonb3oBaTh MHPOPMALMOHHBIE TEXHOMOMUN MPU PELLEHUN
Npon3BOACTBEHHO-CUTYaLIMOHHbIX 3a4auy;
HaxoAWTb MPUYMHY HECOOTBETCTBUS aHanM3npyemoro obbekta
FOCTawm;
OCYLLEeCTBNATbL aHaNUTUYECKUN KOHTPONb OKpYXatoLLen cpeabl;
BbIMOMHATE XMMUYECKMI IKCMEPUMEHT C CODMOAEHNEM NpaBu
GesonacHon paboThl.
3HaHusA: TeopeTnyeckme OCHOBbI NPo6ooTOopa M NPOBGONOArOTOBKY;
knaccudumkaumm MeTogoB XMMUYECKOro aHanusa;
knaccudmkaumum meTogos U3NKO-XMMUYECKOro aHanmsa,
rnokasaTenu KayecTsa MeTOAUK KONMYECTBEHHOIO XMMNYECKOro
aHanusa;
npasuna akcnnyaTauum nocyabl, 060pygoBaHus, NCNoNb3yeMOro
ONS BbINOJTHEHWS aHanNu3a;
MeToAbl aHanm3a Bogbl, TpeboBaHus K Boae;
MeTOoAbl aHanu3a rasoBblX CMeCew;
BMAbI TOMMNMBA;
MeTOobl aHanu3a opraHU4ecKUx NPOaYKTOB;
MeToAbl aHanu3a HeopraHNYeCcKUX NPoayKTOB;
MeToAbl aHanu3a MeTannos 1 CnnaBos;
MeToAbl aHanu3a rnouys;
MeToAbl aHanu3a HedTeNPOAYKTOB.

15 | NK2.3 MpoBoguTb MpakTuyeckuin onbIT: NPoBeAEHNE METPONOrM4yeckon obpaboTkm
METPOSOrM4eCcKyto pe3ynbTaToB aHanusa.
obpabotky YMehus: paboTaTb C HOPMaTUBHON JOKYMEHTaLMEN;
pesylibTatos npeacTaBnsTh pesynbTaThl aHanuaa;
aHanusos

obpabatbiBaTh pe3ynbTaThl aHanmM3a ¢ UCMOMb30BaHNEM
WMHPOPMALIMOHHBIX TEXHOMOIMN;

0hOpMNATbL AOKYMEHTALMIO B COOTBETCTBUM C TpebOBaHMAMM
oTpacneBbIX U/VNu MexayHapoaHbIX CTaHOAPTOB;

NPOBOAUTb CTAaTUCTUYECKYIO OLIEHKY NMOMyYyaeMblX pesynbTaToB U
OLIEHKY OCHOBHbIX METPONOrMYECKUX XapakTePUCTUK;

OLleHMBaTb METPOSIOrM4YeCcKMe XxapakTepUCTUKM MeTofa aHanusa.




3HaHusA: OCHOBHbIE MEeTpPOoJiorm4ecKkme Xxapakrtepnctmkm metoga
aHanmaa;

npasuina npencrtaBneHna pedyrnbTaTta aHanumsa,

BMAbI I'IOFpGLIJHOCTGVI;

METOAbl CTaTUCTUYECKON O6pa6OTKVI OaHHbIX.

16 MK 3.1 MnaHunpoBaTtb 1 MpakTu4eckui onbIT: NIIAHNPOBATL M OPraHN30BbLIBaTbL paboTy
OpraHn3oBbLIBaTb nepcoHana npou3BoACTBEHHbIX NOApa3aeneHun;
paboty B aHanuanpoBaTb MPOU3BOACTBEHHYIO AeATENBHOCTb NoApa3feneHus.
COOTBETCTBUN CO YMeHUs: opraHM3oBbIBaTh paboTy KOMNNEKTUBA;
cTaHJapTamu yCTaHaBnmMBaTb MPOM3BOACTBEHHbIE 3aJaHNS B COOTBETCTBUU C
npeanpusTus, YTBEPXKAEHHLIMU NPON3BOACTBEHHBIMU MaHaMu 1 rpacukamu;
MexayHapoAHbIMun OopraHn3oBbiBaTb paboTy B COOTBETCTBUM C TPEBOBaHUAMM K
cTaHgapTamu u ncnblTaTenbHBIM U KanMbpoBoYHbIM NabopaTopusim;
apyrim OLleHMBaTb Ka4yecTBO BbINOSTHEHUA METOA0B aHanu3a;
TpeboBaHuAMM. OCYLLECTBNATb BHYTPUIabopaTopHbIN KOHTPOIb;
obecneymBaTb ka4yecTBO paboTbl nabopaTopumn.
3HaHnsA: 0cOBEHHOCTN MEHeLXMeHTa B 0bnacTy npodeccnoHanbLHoN
0eATenbHOCTY;
npaBoBble, HOPMaTUBHbIE U OPraHWU3aLNOHHbBIE OCHOBbLI OXPaHbI
TpyAda B opraHusaumu;
OCHOBHblE HOPMAaTMBHbIE JOKYMEHTbI, perynupytoLime paboty
nabopartopuu;
npasuna BeeHus BHYTpunabopaTopHOro KOHTPOns;
npasurna BegeHUs JOKyMeHTauuu;
TpeboBaHWs K Ka4eCTBY Pe3ynbTaToB UCMbITAHWUNA.
17 | NK3.2 OpraHu3oBbiBaTb MpakTnyeckuin onbIT: KOHTPONMPOBAThL M BbIMOMHATL NpaBuna

Ge3onacHble ycrnoBus

npoueccos n
npoun3soacTea.

TEXHUKM Be3onacHoCcTy, HpOMSBOﬂCTBeHHOVI n prﬂ,OBOVI
ONCUUNIINHBI, MpaBuI1 BHYTPEeHHEro TpyaoBOro pacnopaaka.

YMeHUs1: NPOBOAUTL U OPOPMNSATL NPON3BOACTBEHHBIN MHCTPYKTaX
MOAYUHEHHBIX;

KOHTpoOnupoBaTb cobnogeHne 6esonacHocTn npu paboTe ¢
nabopaTopHoW Nocyaon 1 npubopamu;

KOHTpONMpoBaTb COGMoAeHME NPaBUIT XpaHeHUs!, UCNOMb30BaHNS U
YTUNU3aLMN XMMUYECKMX PEaKTUBOB,

obecneymBaTb HanMuMe cpeacTB WHOMBUAOYaNbHOMW 3aLLWThI;
obecneymBaTb HanMume cpeacTB KOMNEKTUBHON 3aLLMThl;
ob6ecneymBaTb cobnogeHne npaBun noxapHon 6esonacHoOCTy;
obecneuymBaTb cobnogeHve npaBun anekTpobe3onacHoOCTy;
oKasblBaTb Nepeyto oBpadvebHyo MOMOLLb NMPY HECHACTHBLIX
cnyvasx;

obecneuynBaTb cobntogeHne npaBunn oxpaHbl Tpyaa npu pabote ¢
arpeccuBHbIMU cpefgamu;

nrnaHupoBaTh AEUCTBMS NOAYNMHEHHbIX NPY BO3HUKHOBEHUM
HecTaHAapTHbIX (Ype3BblYaiHbIX) CUTYaLUA HA NPOU3BOACTBE.

3HaHWsA: MHCTPYKTaX, ero Buabl n 0by4eHne 6e3onacHsiM MeTogam
paboThbl;

TpeboBaHus, NpeabsiBnsieMble kK pabodeMy MecTy B XMMUKO-
aHanuTM4eckux nabopaTopusx;

TpeboBaHWs K QUCUUNNNHE TPYAa B XMMUKO-aHaNUTUYECKUX
nabopartopusix;

OCHOBHble TpeboBaHWsA opraHnsauun Tpyaa;

BMOblI MHCTPYKTa)Xel, npaBuna 1 HopMbl TPYLOBOrO pacnopsiaka,
OXpaHbl Tpyaa, MPON3BOACTBEHHOW CaHUTapuu;

npasuna Ncrnonb3oBaHWs CPeacTB MHANBUAYANbHON N KONMEKTUBHOM
3aLLNTBI;

npaBuna XpaHEeHUsl, WUCMONb30BaHUS, YTUNU3ALUM  XUMUYECKUX
pPeakTUBOB;

npaBuna okasaHusi NepBon AoBpavebHON NoMoLLy;

npaBuna oxpaHbl Tpyda npu pabote ¢ nabopaTopHOM MOCyOow U
obopynoBaHuewM;

npaBuna oxpaHbl Tpyga npu paboTe C arpeccuBHbIMKU cpedamun U
NErkoBOCNIIaMEHSIIOLLIMMUCS XXUOKOCTSAMM;




BUAbl MHCTPYKTaXa,;
MAK BpeaHbIX BeLECTB B BO3AyXe paboyei 30HbI.

18

MK 3.3

AHanunanposaTb
NPOW3BOACTBEHHYHO
OesaATenbHOCTb
nabopatopun u
oLeHnBaTb
3KOHOMWYECKYHO
3(ppeKTUBHOCTb
paboThbl

npaKTVI‘-IeCKVIVI OnbIT: y4acTBOBaTb B obecneyeHnn n oLeHke
9KOHOMMYECKOMN Sd)(beKTVIBHOCTVI pa6OTbI nogpasgeneHnd

YMeHUs: HECTN OTBETCTBEHHOCTb 3a pes3ynbTaThbl cBoen
0eATeNIbHOCTHU;

BnageTb MetogamMmmn camoaHalin3a, Koppekunm, niaHmpoBaHuA,
NPOEKTNPOBAHNA OEATENTIbHOCTU.

3HaHWsA: HOPM U pacLeHOK Ha paboTbl, MOPSAOK UX NEPECMOTPA;
OLIEHKWN 3phEKTUBHOCTU paboTbl nabopaTopun.




2. I'IacnopT OLUEeHOYHbIX MaTepuanos no gucuuniinHe

KOHTPOMMpyeMb WHpekc OueHoYHbIE cpeacTBa
No e KOHTponupye
n7 Moaynwpasaen Mom NeNe TexHonorus / npouenypa
KOMMeTeHUM HanMeHoBaHne o OLEeHKM (cnocob KOHTpons)
n bl /TEMbI M (M ee 3agaHuin
OVCLMNITUHBI yacT)
1 TecTtnpoBaHue
OK 01 MpoueHTHaa wkana
OK 02 0-100 %;
OK 03 0-59,99% -
OK 04 Tect 1-20 Hey40BNeTBOPUTESbHO;
MK 1.1 60-74,99% -
MNK1.2 yOOBMNETBOPUTENLHO;
MK 3.1 75- 84,99% -xopoLlo;
85-100% - OTNIMYHO.
OK 01
OK 02 CobecepnoBaHue
OK 03 (saumTa 61-71 MpoBepka npenogasaTtenem
OK 04 126ODATODHAIX ’ OTtmeTka B cucteme
BBeneHwe. MK 1.1 p6 P «3a4YTEHO — He 3a4TeHO»
Mpeaomet NnK1.2 pabor)
domanyeckon MK 3.1
XUMUN OK 01
ArperaTHoe OK 02
COCTOsIHME OK 03 KoHTponbHas 101-105 lMpoBepka npenogasartenem
BeLlecTBa. OK 04 paboTta 118- 123’ OTtmeTKka B cucteme
TepmoanHamuka MK 1.1 (keric-3agaHuns) «ypoBHeBas LLKana»
N TEpMOXUMUA MNK1.2
dasoBoe MK 3.1
paBHOBECUE U OK 01 MpoueHTHad wWwkana
pacTBopbI 0-100 %;
OK 02 0-59,99% -
8E 82 C(oB6ecep,osane 130-139 Heyﬂ,’OBJ'I((;TBOpVITeJ'IbHO;
pe onpockl 4ns - 60-74.99% -
. 3a4eTa .
1K 1.2 YOOBIETBOPUTESLHO;
MK 3.1 75- 84,99% -xopoLuo;
) 85-100% - OTNIMYHO.
OK 01
OK 02
OK 03 KypcoBas paborta lNpoBepka npenogasaTtenem
OK 04 (npubnuautenbHaa | 170-180 OTmeTKa B cucteme
MnK1.1 Temartuka) «ypoBHeBas LLKana»
MnK1.2
MK 3.1
TecTtnpoBaHue
KoHTponb npenogasatens
OK 05 MpoueHTHas wkana.
OK 07 0-100 %;
MK1.3 0-59,99% -
Xnmnyeckasi MK 2.1 Tect 21-40 Hey0OBNeTBOPUTESILHO;
KMHETUKA 1 MK 3.2 60-74,99% -
> KaTanus YOOBIETBOPUTESLHO;
XuMunyeckoe 75- 84,99% -xopoLlo;
paBHOBeCUe 85-100% - OTNIMYHO.
OnekTpoxumuns OK 05
oK 07 Cobecenosatine lMpoBepka npenogasartenem
MK1.3 (3awmta 72.85 P o pka Mpernoa
MnK2.1 nabopaTopHbIX ) TMeTka B cucteme
MK 3.2 6 «3a4YTEHO — HE 3a4TEHO»
. pabor)




OK 05

OK 07 KoHTponbHas 106-111 lNpoBepka npenogaBaTtenem
MK1.3 paboTa 124-126, OTmeTKa B cucteme
MK 2.1 (keric-3agaHuns) «3a4YTEHO — HEe 3a4YTEHO»
MK 3.2
MpoueHTHas WwKana
OK 05 0-100 %;
oK 07 CobecenosaHve 0-59,99% -
MK 1.3 (Bonpocs! ans 140-145 Hey0BNeTBOPUTESILHO;
MK 2.1 3aueTa 60-74,99% -
MK 3.2 YyOOBMNETBOPUTENLHO;
75- 84,99% -xopoLuo;
85-100% - oTnun4Ho.
OK 01
OK 02
OK 03 KypcoBas pabota lMpoBepka npenogasartenem
OK 04 (npubnuautenbHas | 181-191 OTmeTKa B cucteme
MnK1.1 Temartuka) «ypoBHeBas LLKana»
MnK1.2
MK 3.1
TecTtnpoBaHue
OK 09 Qp;%%e;THaﬂ LwKana.
OK 10 i o
1K 1.4 0-59,99% -
K 2'2 Tect 41-60 HeyO0BNeTBOPUTESILHO;
. 0,
nK 2.3 60-74,99% -
K 3.3 YOOBIETBOPUTESLHO;
' 75- 84,99% -xopoLuo;
85-100% - oTnun4Ho.
OK 09
OK 10 CobecepnoBaHue
NnK1.4 (3awuTa [NpoBepka npenogasaTenem
MnK2.2 Na6OPATOPHbIX 86-100 OTmeTKa B cucteme
MnK2.3 6 «3a4YTEHO — He 3a4TEeHO»
MK 3.3 pator)
OucnepcHoble
CUCTEMbI U OK 09
pacTBopbI OK 10
BbICOKOMOTEKY T MK 1.4 KoHTponbHas MpoBepka npenopfaBaTenem
ApHbIX MK 2.2 pa6ota( Kkeic- 112117, OTMeTKa B cucTemMe
125-129
COEANHEHNN. MK 2.3 3agaHnsn) «3a4YTEHO — HEe 3a4TEHO»
[MoBEPXHOCTHbIE MK 3.3
SABNEHNS Ha
rpanvue MpoueHTHas WwKana
pasnena a3 OK 09 0-100 %;
OK 10 CobeceosaHue 0-59,99% -
NnK1.4 (Bonpocs! Ans 156-169 Hey0BNeTBOPUTESTLHO;
nK2.2 aavera) 60-74,99% -
MK 2.3 YyOOBMNETBOPUTENBLHO;
MK 3.3 75-84,99% -xopoLuo;
85-100% - oTnun4Ho.
OK 01
OK 02
OK 03 KypcoBas pabota lMpoBepka npenogasartenem
OK 04 (npubnuantenbHaa | 192-200 OTmeTKa B cucteme
MnK1.1 Temartuka) «ypoBHeBas LLKana»
MnK1.2

MK 3.1




3. OLI,EHO‘-IHbIe cpeacTea Ansa npomex(yTquoﬁ aTTectaunm
TunoBble KOHTPOJIbHbIE 3a4aHUsA TN UHble MaTepuarnbl, Heo6xoauMbie
ANSA OLeHKN 3HaHUW, YMEHUN, HAaBbIKOB U (UNK) ONbITa AeATENLHOCTH,
XapaKTepu3yH LmMx 3Tanbl GopMUpoBaHUA KOMNETEHLUM B NpoLiecce OCBOEHUSA
obpa3soBaTtefnibHOM NporpaMmmbl

[nsa oueHKkn 3HaHU, yMEHWI, HaBbIKOB 0By4atoLmMXCcs N0 AUCUUNIIMHE
«Pusnyeckan M KoONnoungHasa XumMma» npuMeHsieTcs 6anbHoO-penTMHroBas cuctemMma
OLEeHKN CHOPMUPOBAHHOCTN KOMNETEHLUMIA CTyAEHTa.

BarnbHo-penTUHroBas cMcteMa OLEeHKU OCYLLECTBSETCA B TEYeHNe BCero
cemecTpa npw NpoBefeHM ayaNTOPHbIX NabopaTopHbIX 3aHATUIN U KOHTPONS
camocToaTenbHon paboThl. NMokasaTenamm OM saBRAOTCA: KOHTPONb NpenogaBaTenem
BbINONHEHMS nfabopaTopHon paboTbl, TECTOBbIE 3a4aHUSA NPOBEPKN OCBOEHUS
mMaTtepuana. OueHKU BbICTaBMSATCA B COOTBETCTBMU C rpaddMKOM KOHTPOSSA TeKyLlen
yCrneBaemMoCTU CTYAEHTOB B aBTOMaTU3MpPOBaHHYI0 cuctemMy 6a3 gaHHbix (ACYB/)
«PenTtuHr ctyneHToB».

K atTectauymm gonyckatoTcst TONbKO 06yyaloLmecs, BbINOHUBLLME BECb
nabopaTopHbI NPaKTUKYM, YTO CBA3aHO ¢ obecnevymBaemMon QUCLMNINHON
komneTteHumnen. OBy4varoLwminca, He BbINOMHMBLUNIA NTaGopaTOPHbIN NPAKTUKYM,
oTpabaTbiBaeT NponyLieHHble paboThbl.

O6yuyatowmiica, Habpaswwnin B cemecTtpe 6onee 60 % (M3 100 % BO3MOXHbIX) OT
MaKCMMaribHO BO3MOXHOW 6GanbHO-pENTUHIOBON OLEHKM paboTbl B cEMeCTpe
nosiydyaeT 3a4eT aBTOMaTUYECKU:

85-100 % - OTNNYHO;

75-84,99 % - xopoLuo;

60-74,99 — ynoBneTBOPUTENbLHO.

CTtyneHT, HabpaBLumMi 3a TekyLlyto paboTy B cemecTpe meHee 60 %, T.K. He
BbINOMHMA BCO paboTy B cemecTpe no 06bEKTUBHBbIM Npu4mMHam (6onesHb,
odunymnanbHoe ocBoboXxaeHWe 1 T.M.) 4onyckaeTca Ao 3a4eTa, 04HaKo emy
AONONHUTENBHO 3a4al0TCA BONPOCHl Ha cobeceaoBaHMmM No pasgenam, BbIHOCMMbIM Ha
3aver.

ATtTectauusa obyyatoLieroca no AMCUUNINHE NPOBOANTCA B hopme
TECTUPOBaHUA N NpeaycMaTpmBaeT BO3MOXHOCTb nocregytoulero cobecegosaHus
(3aveta). AndpdepeHumpoBaHHbINM 3a4eT NPOBOAUTCH B BUAE TECTOBOIO 3aaHns unum
cobecenoBaHus — Ha BbI6op oby4vatoLerocs.

Kaxgbl BapnaHT TecTa BKNYaeT 15 KOHTPOSMbHbIX 3a4aHUN, U3 HUX:

- 5 KOHTPOJIbHbIX 3a4aHUN Ha NPOBEPKY 3HAHWN;

- 5 KOHTPOJIbHbIX 3a4aHUN Ha NPOBEPKY YMEHWUM;

- 5 KOHTPOJIbHbIX 3a4aHUN Ha NPOBEPKY HaBbIKOB;

B cnyyae HeyooBneTBOpUTENBLHOW CAa4vv 3a4eTa CTyAEeHTY nNpeaocTaBnsaeTca
npaBo NOBTOPHOW cAayn B CPOK, YCTAHOBIIEHHbLIN ANA NUKBUAALUN akageMn4eckon
3a0JPKEHHOCTM MO UTOram COOTBETCTBYIOLLEN ceccun. [1py NOBTOPHOM caye 3a4eTa
KONn4ecTBO HabpaHHbIX CTyaeHTOM 6annoB Ha npeablayLLeM 3a4eTe He yYnTbiBaeTCs.
KypcoBas paboTa saBnsieTca NpoMexXyTO4HOM aTTecTaumen NpUMeHseTcs Kak MeToz
NPOBEPKM N OLL@HKU 3HaHUI, YMEHUN U HAaBbIKOB y4alMXCsl, a TakkKe UX TBOPYECKNX
cnocoGHocTen.

OTBeT NONHLIN N NPaBUSTbHBLIN HA OCHOBAHUN N3YYEHHbIX TEOPUN; MaTepuarn U3roXeH B
Norn4yeckon nocnenoBaTenibHOCTU, NIUTepPaTypPHbIM A3bIKOM; OTBET CaMOCTOSATENbHbIN —
OTIIMYHO.

OTBeT NONHLIN U NPaBUITbHBLIN HA OCHOBAHUN WN3YYEHHbIX TEOPUN; MaTepuas U3noxeH
B JTOrMYecKon nocregoBaTesibHOCTU, MPU 3TOM A0NYyLLEeHbl ABE - ABE HECYLLECTBEHHbIE
owmnbKn, ncnpaeneHHble No TpeboBaHMIo NpenogaBaTensd — XopoLuUo.



OTBET HEMONHLIN, MaTepunan U3noxeH 6eCcBA3HO; UM OTBET NOJIHLIN, HO NPU 3TOM
AonylleHa cywecTBeHHasa owmnbka, KOTOPYHO y4aLMCa He MOXET UCNPaBUTb Npwn
HaBOASALLMX BOMpoOcax npenogasaTerns — yAOBeTBOPUTENbHO.

[Mpu oTBETE OOBHAPYXXEHO HENOHMMAHNE YYaLLMMCA OCHOBHOIO coaepXaHus y4ebHoro
MaTepuna unu aonyLeHbl CyLLeCTBEHHbIE MHOrOYNCIIEHHbIE OWNBKK, KOTOpbIE
yyalmmnca He MOXeT UCnpaBuTb NPy HaBOAALWMX BonNpocax npenogasartens. He
COOTBETCTBUE TEMbI N BbINOSTHEHHOW paboThbl — HEYAO0BNETBOPUTENLHO.

B cnyyae HeyaoBNeTBOPMTENBHON 3alLMTbl KypCOBOW paboTbl CTYAEHTY
npefocTaBfseTca NpaBo NOBTOPHOM CAA4uM B CPOK, YCTAHOBIEHHbIN ANS NUMKBUaaumm
akaZieMnyeckoun 3a0SDKEHHOCTUM Mo UToram COOTBETCTBYHOLLEN ceccun, nocne Ao
paboTkn nnn nepepaboTkn KypcoBon paboTbl, NOCME YyCTPaHEHUS CYLLLECTBEHHbIX
OoLwmnOOoK.

3.1 Tecmbl (mecmoebie 3adaHusi)
3.1.1. Wugp u HaumeHo8aHuUe KoMremeHyuu

OK 01 BbibupaTtb cnocobbl pelleHmnst 3agay npodeccnoHanbHO 4eATeNbHOCTU, MPUMEHUTENBHO K
pasnnYHbIM KOHTEKCTaM.

OK 02 OcyLuecTBnsTe NOUCK, aHanM3 u MHTeprnpeTaumio MHPopMaLmmM, HEOOXOAMMONM ANS BbIMONTHEHWS
3a4ay npodreccnoHanbHON AeATENbHOCTY.

OK 03 MNnaHupoBatb 1 peann3oBbiBaTb COGCTBEHHOE NPOECCUOHANBHOE U MNYHOCTHOE Pa3BUTHE.
OK 04 PabotaTb B KONNEKTUBE U KOMaHAe, 3¢hdEKTUBHO B3aMMOLENCTBOBATL C KOMferamu,
PYKOBOACTBOM, KITMEHTaAMM.

MK 1.1 OueHnBaTb COOTBETCTBME METOAUKM 3afayaM aHanu3a no guanasoHy nsmepsieMbix
3Ha4YeHun u TouHoctu (MpoBOAMT OoLleHMBaHWE COOTBETCTBUA METOAUKM 3afadvyaM aHanusa no
AunanasoHy nsmepsieMbIiX 3Ha4eHUN U TOYHOCTN.)

MK 1.2 BbibupaTtb onTumManbHble METOAbI aHanM3a. (BbIOOP ONTUMarnbHbIX METOLOB UCCNEAOBAHNS;
BbIMOSTHEHUS XUMUYECKMX U (PU3UKO-XUMUYECKNX aHAIN3O0B.)

MK 3.1 MNnaHupoBaTth 1 opraHM3oBbIBaTb paboTy B COOTBETCTBUM CO CTaHO4APTaMu NPeanpUATUS,
MeXOYyHapOoAHbLIMU cTaHgapTaMu 1 apyrum TpeboBanunsimu (MnaHnpoBaTb M OpraHU3oBbIBaTbL pabdoTy
nepcoHana Npou3BoACTBEHHbLIX NoAPA3eNeHNiA; aHanM3npoBaTh NMPON3BOACTBEHHYIO AESATENBHOCTD
nogpasgeneHus)

Ne
3agaHu TecT (TecTOBOE 3agaHuE)
]
1. YUTo Takoe arperatHoe COCTOsIHME BeLecTBa?:

a) CocTosiHVe, B KOTOPOM BELLECTBO HAaXOAUTCH B XKUOKOM COCTOSIHUAM

b) CocTosiHve, B KOTOPOM BELLECTBO HAaXOAWUTCS B ra3006pasHOM COCTOSIHUM
c) CocTosiHMe, B KOTOPOM BELLECTBO HaxoAWUTCsl B TBEPAOM COCTOSIHWM

d) Bce BbilwenepeyncrieHHble BapUaHThbI

2. Kakoe u3 cnepgyouimx yTBepXaeHnii BepHo?

a) Boga HaxoauTcs B XXupgkom cocTosiHum npu temnepatype 100 rpagycos Lienscus

b) Boga HaxoguTtcsa B rasoobpasHomM cocTosiHuv npu Temnepatype 0 rpagycos Lienbcus
c) Jlen HaxoguTca B TBEpAOM cocTosiHUMM Npu TemnepaType 20 rpagycos Lienbcus

d) Boga HaxoguTcA B XMOKOM coCTOsiHMM npu Temnepartype 0 rpagycoB Llenbcus

3. Kakoli npouecc aBnsieTcst 00paTHbIM K KOHAEeHcaLMmn?
a) UcnapeHue

b) MnaenexHve

c) Kpucrannusaums

d) Cybnumaums

4, Mpun Kakon TemnepaType NPONCXoaMT MaBrneHne BellecTea?

a) MNpwn TemnepaType, Npu KOTOPOW BELLECTBO NEPEXOONT M3 TBEPAOro B ra3oobpasHoe
COCTOsIHME

b) MNpu TemnepaType, Npy KOTOPOW BELLLECTBO NEPEXOAUT U3 XKUAKOrO B TBEPAOE COCTOSIHME
c) NMpwu Temnepartype, Np¥ KOTOPOM BELLECTBO NepexoauT U3 TBepAoro B Xugkoe
COCTOsIHME

d) Mpu TemMnepatype, Np1 KOTOPOI BELLECTBO NEPEXOOAUT U3 ra300bpa3HOro B Xnakoe
COCTOsIHME

5. Y10 Takoe MONSAPHOCTL? (8bI6pamb rpasurbHbIU omeem)




1. KonnyecTBo Monel BellecTBa, pacTBOpPeHHOro B 1 nuTpe pacTeopa.

2. KonnyecTBo Moneit BelllecTBa, pacTBOPEHHOIO B 1 KUNorpamMmme pacTBopuTens.
3. KonunyecTBo rpamMmoB BelLecTBa, pacTBOPEHHOro B 1 NUTpe pacTeopa.

4. KonnyecTBo rpaMMOB BellLleCcTBa, pacTBOPEHHOro B 1 Kunorpamme pacTBopuUTens.

YUTo Takoe TUTP? (8bI6pamb rpasusibHbIU omeem)

1. KoHueHTpauua pacTteopa.

2. O6bem pacTBOpa, HEO6X0AMMbIN AN peakLm ¢ onpeaerieHHbIM KOJIMYeCTBOM
Apyroro pactBopa.

3. Macca BelllecTBa, coaepxallerocsi B pactsope.

4. Konn4ecTtBo Moren BellecTsa B pacTBoOpeE.

Kakve 3akoHbl ngeanbHOro rasa CyLecTByoT?
a) 3akoH bonng-MapuoTtTa

b) 3akoH Lapns

c) 3akoH len-Jlioccaka

d) Bce BbilwenepeyYnmcneHHblie

UTo Takoe MomnekynspHoO-KMHeTMYeckas Teopus?

a) Teopus, o6 bACHAIOWAA NOBeAeHWe ra3oB Ha OCHOBE ABUXEHUS 1 B3aMMOOeNCTBUSA
MX MOJIeKyn

b) Teopwsi, onucbliBaloLLIas XMMUYECKME CBOMCTBA MONEKYI

c) Teopusi, 0GbsACHSIOLLIAS NOBeAEHNEe XKMUOKOCTEN HAa OCHOBE ABWKEHUSA 1 B3aMMOENCTBUS UX
MoneKyn

d) Teopus, onvcbiBatolas usmyeckne CBOWCTBa MOMNEKy

YT0 Takoe HopMarbHOCTb pacTBopa? (8xibpamb rpasusibHbIU omeem)
1. KoHUeHTpauusa pacTBopa, BblpaXeHHas B MOMSX Ha NUTP

2. KoHUeHTpauusa pacTBopa, BbipaXeHHAsA B 3KBUBareHTax Ha nuTp
3. KoHueHTpauus pacTtBopa, BblpaXKeHHasi B NPOLEeHTax

4. KoHUeHTpauusa pacTBopa, BblpaXXeHHasa B rpaMmax Ha nuTp

10.

KakoBO COOTHOLLEHME MeXAY HOPMarbHOCTLIO Y MOMSPHOCTBLIO pacTeopa?
(ebibpamb npasusbHbIl omeem)

1. HeT cooTHoLleHNs

2. HopmanbHOCTb paBHa MOJIAPHOCTU YMHOXX€HHOW Ha BarileHTHOCTb UOHA
3. MonsipHOCTb paBHa HOPMarbHOCTU YMHOXEHHOW Ha BarieHTHOCTbL MOHA

4. HopmManbHOCTb paBHa MONSIPHOCTW pa3feneHHon Ha BarleHTHOCTb MOHa

11.

KakoBa KoHcTaHTa anccounaunn CUNbHOro anekTposinta, ecriin ero 01 M pPacTBOp coaepXuTt
0.02 M cBob0oAHbIX MOHOB?

1. Kg=2,5- 10" 2.K4=5,0"-10°

3. Ky=1,25-10" 4.Ky=2,0 -10°

OTBeT: 1. Ky=2,5- 107

PeweHune: KoHcTaHTa guccoumauum (K;) onpeaensieTca Kak OTHOLIEHUE NPou3BeAeHUs
KOHLIEHTPaLMi MOHOB B pacTBOpPE K KOHLEHTpaLu1M HeaAncCcoLuumMpoBaHHOroO
anekTponuta. MoXHO 3anucaTthb peakumio auccoumnaumm kak: AB= A" + B’

B naHHOM cnyyae Mbl 3HaeM KOHLeHTPauuio cBO60AHbIX MOHOB, MO3TOMY MOXEM
ucnosnb3oBaTb ypaBHeHue ansa Kd:

Ka = [A "][BY[AB]

MoacTaBnsemM usBecTHbIe 3HauYeHus: Ky = (0,02 M)(0,02 M)/(0,1 M — 0,02 M) = 2,5 - 107

12.

KakoBo 3HaueHue pH 0,01 M pacTBopa KUCIOTbI C KOHCTaHTOI anccoumaumm Kq = 1 - 10°7?
A. 4 B.2
C.3 D. 6

OTBeT: A. 4

Pewenue: KoHcTaHTa auccoumauum ans kucnotbl HA 3anucbiBaetcs kak: XA=H ™+ A’
Ka = [H "IIAT[HA]

MoxHo BbipasuTb [H+] yepes Kd u koHueHTpaumio HA: [H *] = K4/[HA]

3arem MoXHO ucnonb3oBatb ¢hopmyny ans pH: pH = -log[H+]

MoactaBnsaem usBecTHble 3HAYEHUSA:

[H+] = (1-10°)/(0,01 M)=1- 10" M pH = -log(1 - 10*) = 4

13.

YT0 Takoe ypaBHeHune BaH-gep-Baanbca?
a) YpaBHeHMe, yuuTbiBaroLlee OTKIIOHEHUA pearibHbIX ra3oB OT MAeallbHOro rasoBoro
3aKoHa




b) YpaBHeHMe, onucbiBaKwLee COCTOAHNE XKXNOKOCTU
C) YpaBHeHMe, onuncbiBaroLLee npouecchbl UCnapeHna n KMneHna XnakocTtun
d) YpaBHeHMe, yyutbiBawowlee gaBrieHne HacblleHHOro napa

14. | YTO Takoe NOBEPXHOCTHOE HaTSXKEHNE?

a) Cuna, ¢ KOTOPOW XNAKOCTb AENCTBYET Ha TeNa, NOrpy>KeHHbIE B HEE

b) Cuna, gencTByOLas Ha NOBEPXHOCTb XXUAKOCTU U Bbi3blBaeMasi pa3nimiunem mexay
MoJieKynaMm Ha ee NOBEPXHOCTU U BHYTPU XKUOKOCTU

c) Cuna, c KOTOPOW XNOKOCTb AENCTBYET Ha CTEHKM cocyaa

d) Cuna, BbI3biBaeMasi CUNON TSXKECTU, ENCTBYIOLLEN HA XNOKOCTb

15. YTto Takoe 3akoH [anbToHa?

a) 3aKoH, OO BACHSAIOLLMI CMELLIEHNE Ta30B

b) 3akoH, onuckiBalOLWKUA AaBnNeHe ra3oBon CMeCH

c) 3aKoH, ycTaHaBNMBalOLWMIA 3aBUCUMOCTb KOHLIEHTPaL UK ra3oB B CMECU OT UX
OaBneHusA

d) 3akoH, ycTaHaBnNuBaloLNA 3aBUCUMOCTb AaBMNEHUS ra30B B CMECK OT MX KOHLIEHTpaLMK

16. YT0 Takoe peanbHble rasbi?

a) [a3bl, KOTOpPbIE NOAYUHSAIOTCS UOeanbHOMY ra3oBOMY 3aKOHY

b) Ma3bl, KOTOpbIE HE NOAYUHAIOTCSA UAeanbHOMY ra3oBOMY 3aKOHY
c) Nasbl, KOTOpbIE MOTYT ObITb CXaTbl 4O OECKOHEYHOM NIOTHOCTH

d) a3bl, KOTOPbIE MOTYT BbITh OXNaXaeHbl O abCOMTHOrO Hyns

17. YT0 Takoe BA3KOCTb XUOKOCTEN?

a) CnocobHOCTb XXMOKOCTU NPOHMKaTb Yepe3 NopucTbie MaTepuansbl
b) CnocoBHOCTb XMOKOCTU NpOTEKaTb Yepes y3Kue Lenm

c) ConpoTuBneHne, KOTOpoe XUAKOCTb OKa3biBaeT ABUXYLUEMYCA Teny, NpoTeKalLemy
Yyepes Hee

d) CnocoBHOCTb KUAKOCTM K KMMNEHUIO NPY onpedeneHHon TemMnepaType

18. Kakne npuaHakm CBOMCTBEHHbI TBEPAOMY COCTOSIHUIO BelecTBa?
a) PukcupoBaHHasA hopma U 06beM

b) ®ukcnpoBaHHbIN 06bEM, HO NEepemeHHas dopma

c) ®PukcmpoBaHHas hopMa, HO NEPEMEHHBIN 06bEM

d) MNepemeHHas popma 1 06beM

19. CornacHo amnupuyeckoMy npaeuny BaHT — lNodda, npy yBenuueHun temnepatypbl Ha 10 0C
CKOPOCTb XMMWYECKOW peakuun Bo3pacTeT
a)B10pa3 6)B5 -8 pas B) B2 —4 pasa r) He Gonee, 4em B 2 pasa

20. CornacHo 3akoHy Boina-MapuoTTa, npu NoCTosHHOW TemnepaType o0bem rasa obpaTHO
NpPONOpLMOHAareH ero AaeneHno. ATo 03Ha4YaeT, YTO ecnv JaBreHne YMEHbLUUTCSA B 2 pasa,
To 0bbeMm rasa:

a) ysenuuuTtcs B 2 pasa;

6) ymMmeHbLUMTCA B 2 pasa;

B) yBENUUUTCA B 4 pasa;

r) ymeHbLINTCS B 4 pasa.

OK 05 OcyLecTBnsTb YCTHYHO U MUCbMEHHYH KOMMYHUKALMIO HA roCyJapCTBEHHOM S3bIKE C Y4ETOM
0COBGEHHOCTEN CoLMarnbHOro U KyribTYPHOrO KOHTEKCTA.

OK 07 CopencTtBoBaTb COXpaHEHMWIO OKpYXatoLLen cpeabl, pecypcocbepexeHnto, acbdeKTUBHO
OEeNCcTBOBaTb B Ype3BbIHaMHbLIX CUTyaUUsIX.

MK 1.3 MogrotaBnuBaTh peareHThbl, MaTepuarnbl U pacTBopbl, HeobXxoaMMble Anst aHanmaa. (Mposogut
NMPUroTOBINEHWE peareHToB, MaTeEpPMarnoB N PacTBOPOB, HEOOXOAUMbIX ANS NPOBeAEHMs aHanm3a)

MK 2.1. O6cnyxmMBaTh M aKcnyaTupoBaTh JlabopaTopHoe o6opyaoBaHue, UCTbITaTeNbHOE
obopypoBaHue 1 cpeacTBa M3MepPeHUA XMMUKO-aHanuTuiecknx nadéoparopun (O6cnyxumBatb 1
3KcnslyatTupoBaTb 060pyAoBaHNne XMMUKO-aHANUTUYECKMX NabopaTopuii; roTOBUTb peareHTbl U
Marepuanbl, Heo6xoauMble ANA NpoBeAeHUs1 aHanu3a).

MK 3.2 OpraHu3oBbiBaTh Ge3onacHble YCrnoBusi MPOLIECCOB U Npon3BoAcTBa (KoHTponvpoBaTh U
BbIMOSHATL NpaBuna TEXHUKM 6e30nacHOCTU, NPOU3BOACTBEHHON N TPYLOBOW OUCLMMNINHBI, NPaBuUI
BHYTPEHHEro TPYAOBOro pacnopsigka.).

Ne
3agaHu TecT (TecTOBOE 3agaHuE)
]

21. | Yrto Takoe agcopbuma?
a) Mpouecc, Npy KOTOPOM ras UM XUAKOCTb NOrNoLalTCA TBEPAbIM TENOM.
b) Mpouecc, Npu KOTOPOM TBEPAOE TEMNO MOrMNOLAETCS ra3oM UMM XXMOKOCTHIO.




c) Mpouecc, Npy KOTOPOM ra3bl pa3gensitoTcs Ha COCTABMAIOLLNE KOMMOHEHTDI.
d) Mpouecc, Npu KOTOPOM XMUAKOCTb NpeBpaLlaeTcs B ras.

22.

YT0 Takoe n3otepma agcopbunm?

a) Mpacmyeckoe npeacTaBneHne 3aBUCMMOCTM KOHLEHTpauum agcopbata OT BpEMEHMN.

b) Npadunueckoe npeacTasneHne 3aBMcMMOCTU obbema agcopbeHTa OT BpEMEHMN.

c) Npachmyeckoe npeacraBneHne 3aBUCUMOCTU KOHLIEHTPaLMu agcop6arta oT AaBNeHus.
d) Npadhmnyeckoe npegcTaBneHme 3aBUCMMOCTM obbeMa agcopbeHTa OT JaBMNeEHMS.

23.

Kakolt anekTpoa NpMMeEHSIETCSl B Ka4eCTBEe MHANKATOPHOIO B KUCNOTHO-OCHOBHbIX peakuusax?
1. CTEeKNsAHHbIN. 3. XnopvacepebpsiHbin.
2. lnaTuHoBLIN. 4. NoHoCeneKTUBHLIMN.

OTBeT: 1. CTeKnsAHHbIN

24.

Kakune cunbl y4acTByoT B npouecce agcopoummn?
a) BaH-Oep-BaanbCoBbl CUMbI.

b) MloHHO-KOOpAMHATHBIE CUTbI.

C) OnekTpocTaTUYeCcKme Cusbl.

d) Bce nepeyncneHHbie CUnbI.

25.

YT0 Takoe MmoHocopbuma?

a) NMpouecc, npy KOTOPOM HA NOBEPXHOCTU aacopbeHTa oGpa3yeTcs OgMH CIion
agcopb6ara.

b) Mpouecc, npn kKOTOpom Ha NOBEPXHOCTU afcopbeHTa obpa3dyeTcsa ABa cros agcopbara.
c) Mpouecc, Npu KOTOPOM Ha NOBEPXHOCTU agcopbeHTa obpasdyeTca Tpu cnos agcopbaTa.
d) Mpouecc, npu KOTOPOM Ha NOBEPXHOCTM agcopbeHTa He obpasyeTcsa cnon agcopbara.

26.

Kak BnMsieT NOBLILLEHME KOHLIEHTPALIMN pacTBopa Ha ero OCMOTUYECKOE AaBrieHne?

a) OcMoTur4eckoe gaBreHe yMmeHbLIaeTcs

b) OcmoTu4yeckoe AaBneHue NOBbIWAETCA

c) OcMoTUYecKkoe faBrneHme OCTaeTcs HEM3MEHHbLIM

d) OcmoTHYeckoe AaBneHne MOXKET Kak NOBbILLATLCS, Tak M YMEHbLUATbCS, B 3aBUCUMOCTU OT
cocTaBa pacTeopa

27.

KakoBa eguHMLA U3MEPEHUST OCMOTUYECKOTO AaBreHns?
a) Mackanb

b) Monb/nutp

c) ATmocdpepa

d) Ocmonb/nuTp

28.

Kak nameHsieTcsa Temnepartypa KuneHust Bogbl Npu 4obaBrneHun B Hee conmn?

a) Temnepartypa KuneHusi NoBbIWaeTcs

b) TemnepaTypa KUMNeHUs NMoHKaeTcs

c) TemnepaTypa K1NeHns octaeTcsl HeM3MeHHOM

d) Temnepatypa KANeHUst MOXET KaK MOBbLILLATLCS, TaK U NMOHWKATLCS, B 3aBUCMMOCTU OT
cocTaBa pacteopa

29.

Kakol 3akoH onucbiBaeT 3aBUCMMOCTb U3MEHEHMWSI TEMMNepaTypbl 0TBEpPAEBAHNS pacTBopa OT
€ro KOHLeHTpaummn?

a) 3akoH "eHpu

b) 3akoH Payns

c) 3akoH Papages

d) 3akoH KynoHomeTpa

30.

UTto Takoe ak3oTepMmUuyeckasi peakums?

a) Peakuus, koTopas NnpoMcxoauT ¢ BblaeneHnem tenna

b) Peakuusi, koTopasi nponcxoguT ¢ NOrnoLweHnem Tenna

c) Peakuus, koTopasi npoucxoauTt 6e3 BbiAeneHnsa nnm nornoLleH1s Tenna
d) Peakuus, KoTopasi NPOMCXOAMUT TOMLKO NPY HanNn4umn cBeTa

31.

YUTo Takoe aHeprus aktmeaumnn?

a) Heprus, KOTOPYI HEO6XOAUMO 3aTPaTUTb, YTOObI HAYaTb XMMUYECKYIO peaKkLuio
b) OHeprus, KoTopas BbIAENSAETCA B XO4Ee XMMUYECKON peakumm

c) OHeprus, KoTopas HeobxogMma AN OKOHYaHUS XMMUYECKOW peakumnm

d) DQHeprus, kKoTopas CyLeCcTBYET TOMbKO B 3/IEKTPOHAX aTOMOB

32.

Kakolt dhakTop MOXET MOBbICUTb CKOPOCTb XMMUYECKOW peakumnmn?
a) YMeHbLUeHMe TeMnepaTypbl

b) YMeHbLUEHNE KOHLIEHTPALMN peareHToB

c) Ucnonb3oBaHue kaTanusaropa

d) YBenuyeHve o6beMa peakUMoHHON cMecu

33.

YTto Takoe aHAOTEPMUYECKAs peakLms?




a) Peakuns, KOTOpasa nponcxoanTt C BbiaeneHnem tenna

b) Peakuus, KOTOpasa npouncxoguT C nornoweHnem tenna

C) Peakuus, KOTOpaa nponcxoaunT 0e3 BblAeNeHns Uy NOrmnoLLeHNA Tenna
d) Peakuus, KOTOpPaA NnponcxoaunT TOJbKO MNMpu Halnn4nmn ceeTa

34. | Yto Takoe TENNOEMKOCTb BelllecTBa?

a) KonnyecTtBOo Tenna, Heo6xogumoe oNsA M3MeHeHUA TemnepaTypbl BellecTBa Ha 1
rpaagyc Llenbcus.

b) KonuuyectBo Tenna, Heobxoanmoe s uaMeHeHnst TemnepaTtypsbl BewecTsa Ha 10 rpagycoB
Lenbcus.

c) CnocobHOCTL BellecTBa NornoLaTts Tenno.

d) CnocobHoCTb BelllecTBa 0T4aBaThb TEMO.

35. | Kak nsmMmeHuTcst TeNnoemMKoCTb BeLeCTBa Npu YBENMYEHUN €r0 Macchbl?
a) YBenuuurcs.

b) YmeHbLmTCA.

c) OcTtaHeTCA HEN3MEHHOMWN.

d) ameHnTCs B 3aBUCMMOCTU OT TEMMNEPATYPHI.

36. | YTto Takoe aHeprusi akTMBaumMm?

a) dHeprus, Heobxogaumas AnA Havyana XMMUYeCcKOW peakuum.
b) OHeprus, BblgensaoLWwasca Npu XMMNUYECKON peakuun.

c) OHeprus, Heobxogumas Ans noagepXaHnss XMMUYECKON peakL M.
d) QHeprus, KOTOPY MOXHO MONMYYUTb N3 XUMUHECKON peaKkLMn.

37. YTO Takoe aMneKkTpoAHbIN NoTeHuman?

a) PasHOCTbL NOTEHLMANOB MeXAy ABYMA 3N1eKTPOoAaMU B ANIEKTPOXMMUYECKOMN siueke.
b) CnocoGHOCTb BeLlecTBa K MOMYYEHWIO UMK OTA4a4ve 3NIEKTPOHOB.

¢) CnocobHOCTL BelLeCTBa K MPOBEAEHMIO 3NTEKTPUYECKOrO TOKa.

d) OnekTpuyecknin 3aps, HakonneHHbIN Ha NOBEPXHOCTU 3NeKTpoaa.

38. | Kto BBen B HayKy noHaTMe anemeHTa Axkobu-[daHnans?
a) JleoHapg Owvinep

b) Kapn ®pugpux Naycc

¢) Hunbc AGen

d) l'epmaH MyHKOBCKMI

39. | Kak HasbiBaeTcsl npouecc, Npy KOTOPOM MeTarm NoaBepraeTcs pas3pyLLeHuo nog,
BO3JENCTBMEM OKpYKatoLlen cpeabl?

a) Opo3us meTanna

b) KatogHas 3awuta

c) AHoaHas 3awwmTa

d) Koppo3us metanna

40. YT0 Takoe KonnounaHsle pacTBopbI?
a) PacTtBopbl, B KOTOPbLIX YaCTWLbl PaCTBOPEHHOIO BELLLECTBA MMEIOT pa3mepbl oT 1 HM 4o 1

MKM

b) PacTBOpbl, B KOTOPbIX YacTULbl PaCTBOPEHHOro BELLECTBAa MMEIOT pa3mepbl OoT 1 HM
Ao 1 mm

c) PacTBopbl, B KOTOPbIX YacTULbl pACTBOPEHHOTO BELLECTBA MMEIOT pasmepbl oT 1 Mm 8o 1
c™m

d) PaCTBOpr, B KOTOPbIX YaCTULIbl paCTBOPEHHOIO BeWECTBA UMEKT pa3MepPbl OT 1cmao 1 wm

OK 09 Ucnonb3oBaTb MHPOPMALMOHHbIE TEXHONOMMM B NPOECCUOHANbHOM AeATENBHOCTY.

OK 10 Monb3oBaTtbcs npodeccnoHansHoOM AOKyMEHTaLMEN Ha rocygapCTBEHHOM M MHOCTPAHHOM A3blke
MK 1.4 PaboTtaTb C XMMUYECKMMM BELLLECTBAMU N 0O0OPYJO0BaHNEM C COBMIOAEHNEM OTpACIEBLIX HOPM U
akonornyeckon 6esonacHocTh (BbINONHATL paboThl C XMMUYECKMMUN BELLLECTBaMN U 000pyJOBaHNEM C
cobnogeHneM oTpacneBbIX HOPM M 3Korormdeckon 6e3onacHocTH).

MK 2.2 NMpoBoAUTb Ka4eCTBEHHbIN U KONMMYEeCTBEHHbIN aHann3 HeopraHM4ecKnX U opraHM4ecknx
BeLecTB XMMUYeCKUMN U PU3UKO-XMMUYECKUMU MeToAaMU (NPOBOAUTL KaYeCTBEHHbIN U
KOJNIN4YeCTBEHHbIN aHan13 HeopraHM4Yeckux U OpraHNYecKux BelecTB XMMUYEeCKMMN MeToAaMu;
npoBoAUTbL 06PaboTKy pe3ynbLTaToOB aHanM3a B T.4. C UCNONb30BaHWEM annapaTHO-NPorpaMmMHbIX
KOMMJIEKCOB).

MK 2.3 MNMpoBoguTb MeTpororMyeckyto 06paboTky pesynbTaTtoB aHann3os ([poBeanTb METPONOrMYeckon
06paboTkn pe3ynbTaToB aHanusa.)

MK 3.3 AHannampoBaTb NPOM3BOACTBEHHYIO AEATENBHOCTL NTabopaTopmm U OLLEHUBATL SKOHOMUYECKYIO
abeKkTMBHOCTbL paboThl (y4acTBOBaTb B 06ECNEYEHMMN 1 OLEHKE SKOHOMUYECKOW 3(DdEKTUBHOCTH
paboTbl nogpasgeneHns).




Ne
3a4aHu
a

TecT (TecTOBOEe 3agaHuE)

41.

YT0 Takoe xumMmmyeckoe cpoacTeo?

a) CnocoBGHOCTL XMMMYECKOro BewwecTBa 06pa3oBbIBaTb COeAMHEHUA C OPYTMMU
BellecTBaMMU.

b) CnocoBbHOCTL XMMMUYECKOTO BeLLlecTBa pacnafgaTbcs Ha 6onee npocTbie BeLLECTBA.
¢) CnocoBHOCTbL XMMNYECKOTO BELLECTBA UCMYCKaTb 3NIEKTPOHBI.

d) CnocoBbHOCTb XMMMYECKOro BELLLECTBA U3MEHSATL CBOWCTBA NPW KOHTaKTe C ApYrMMU
BeLLlecTBaMM.

42.

Kakune chakTopbl BMSAOT HA CKOPOCTb XMMUYECKON peakLmn?

a) TemnepaTtypa, KOHUEHTpaLUA peareHToOB, KaTanusaTopbl.
b) ®a3oBbIi cocTaB peareHTOB, pacTBOPUTESb, AaBMEHME.

c) Macca peareHTOB, BpeEMsi peakunn, SHEPTUS aKTUBALMN.

d) LiBeT peareHTOB, CTENEHb OKUCNEHWS, 3apsg NOHOB.

43.

YT0 Takoe anekTpoxmumma’?

a) N3yyeHune anekTpn4ecknx CBONCTB BELLECTBA.

b) Hayka, nsyvaroiiasa xmmmyeckne peakumm, npouncxoasiume npu y4actum
3NEeKTPUYECKMX TOKOB.

c) VayyeHre B3anmogencTBusl arekTPOMarHUTHbIX MNOMENn N XUMUYECKNX BELLLECTB.

d) N3yyeHune umanyecknx CBOMCTB BeLLLECTBA NPWU BO3AENCTBUM IMEKTPUYECKOrO TOKa.

44.

YUto Takoe anektpon?

a) BellecTBo, y4acTBytoLLee B XMMUYECKON peakumm.

b) YcTpolicTBo, npeobpasytoLLee aneKTpU4ecknii TOK B MEXAHNYECKYHO 3HEPTUIO.
c) MpoBOAHMK, C MOMOLLbIO KOTOPOrO MPOBOAMTCS ANEKTPUHECKUIA TOK.

d) MeTtannuyeckuin unu NonynpoBOAHUKOBLIN 35IEMEHT, UCNOoNb3yeMbi AN
npoBeaeHUA 3NIeKTPUUYECKOro TOKa B 3NIeKTPOXMMUYECKMX npoLeccax.

45.

Kak Ha3blBaeTcs npouecc, Npy KOTOPOM MPOUCXOAMT NPEBPaLLEHNE OQHOMO B1a BeLLEeCTBa B
OPYron Npy y4acTum aneKTPUYecKoro Toka?

a) AneKkTponus.

b) OnekTpoHHas NpoBOAMMOCTb.

C) ONeKTPOXMMUYECKMI NOTEHLMar.

d) OnekTpocTaTtuka.

46.

UTto Takoe kaTanusatop?

a) BewecTBo, yckopsiloliee XMMUYECKYIO peakLuuio, He yYyacTByloLee B peakumMm n He
M3MeHsiloLlee ee NPOAYKThI.

b) BellecTBO, NpensaTCTBYIOLLIEE XMMUYECKON peaKLuu.

c) BellecTBo, y4acTBytoLlee B XMMUYECKON peakLmn, HO He U3MeHsIIoLLIee ee NPOoayKTbI.

d) BellecTBo, M3MeHsoLLee NPOAYKTbI XMMUYECKOW peakLmM.

47.

YTo 03HayaeT 3HayeHue anemeHTa Akobu-[aHnans, pasHoe 07

a) Yvcno saBnsieTcs kBagpaToM ApYyroro ymicna

b) Yncno He siBnsieTcA KBagpaToM Apyroro 4yicna

c) Heobxoguma gononHutenbHas Hdopmaumsa ans onpeaeneHns kBagpaTuYHOW BbIMETHOCTH
yucna

d) 3HayeHure anemeHTa Akobu-[daHnansa He MoxeT ObITb paBHbIM O

48.

Kakon npmbop ncnonb3yeTtcsa Ans M3MepeHust notTeHumuana?
a) AMnepmeTp

b) BonbTmeTp

c) MoTteHunomeTp

d) Pesunctop

49.

Kakune chaktopbl MOryT cnocobcTBOBaTbL KOPPO3UKN MeTarnnoB?

a) BnaxHocTb 1 BbicOKas Temneparypa

b) Huskas TemnepaTypa 1 cyxom Bo3gyx

c) Hu3kas BNaxHOCTb 1 BbICOKas TeMneparypa

d) Bbicokasi BMaXXHOCTb U CUNbHbIe MeXaHU4YecKue Harpy3ku

50.

Kakune metannbl Hanbonee ycTonumBbl K KOPPO3UU?
a) XXeneso n ctanb

b) AntoMuHUA 1 megpb

c) 3onoTo u cepebpo

d) Hukenb 1 umHK

51.

YT0 Takoe NOBEPXHOCTHOE SIBMEHWE Ha rpaHvue pasgena gas?
a) MNpouecc nepemeLleHns YacTul, 3 ogHon asbl B ApYryto.




b) B3anmopgencTBme Monekys pasHbix ¢pa3 Ha rpaHuue pasgena.
c) ®a3oBbiil Nepexon BeLLecTBa NpU U3MEHEHWUN OAaBNEHUSI U TEMMNEPATYPbI.
d) Ocagkoobpa3oBaHUe Ha NOBEPXHOCTM pasgena ¢as.

52. | YTo NponcxoauT ¢ NOBEPXHOCTHBIM HaTSXKEHUEM >KUAKOCTM NPU YBENUYEHUN TemnepaTypbl?
a) Yeenuumeaetcsl.
b) YMeHbLaeTcs.
c) OcTtaeTcs HEN3MEHHbBIM.
d) MoxeT yBenuunmBaTtbCsi Ui YMeHbLLATLCS B 3aBUCMMOCTM OT BELLLECTBa.
53. | Kak Ha3biBaeTcs siBMeHMeE, MPU KOTOPOM XMOKOCTb HAYMHAET NOAHUMATLCS MO TOHKOM TpyOKe,
ecrnv ee ANaMeTp Masn No CPaBHEHUIO C ANaMETPOM XMUAKOCTHON Kannmn?
a) NoBepXHOCTHOE HaTsKEHME.
b) Agreaus.
c) KanunnspHoe gencreue.
d) KoHgeHcauus.
54. | Kakoe u3 nepeyncneHHbix siBEHWI CBA3aHO C MOBEPXHOCTHBLIM HATSXKEHNEM?
a) ObpasoBaHMe Ny3bIPbKOB HA MOBEPXHOCTM XUAKOCTH.
b) Kanns >xnpkocTn Ha NOBepPXHOCTU TBEPAOro Tena.
c) PacnpocTtpaHeHne 3ByKOBbIX BOJSTH B XKUOKOCTMU.
d) CBeTOBOE OTpaXkeHWe OT TBEPAOro Tena.
55. | Kakne cuctembl OTHOCATCH K AUCTNEPCHBIM cUcTeEMam?
a) PacTtBopbl
b) MomoreHHble cmecu
c) KonnougHble pacTBopbl
d) YncTele BellecTBa
56. | Kakne monekynspHO-KMHETUYECKME CBOMNCTBA UMEIOT KOMNMOWAHbIE PAacTBOPbI?
a) OHM obnagaoT CBOMCTBAMU XULOKOCTEN
b) OHu obnagatoT cBocTBaMu TBEPAbIX TeN
c) OHu obnagatoT cBOMCTBaMM ras3os
d) OHM o6nagaloT CBOMCTBaMM KakK XUAKOCTEM, TaK U TBepPAbIX Ten
57. YT0 Takoe KonnounaHsle pacTBopbI?
a) PacTtBopbl, B KOTOPbLIX PacTBOPEHHbIE BELLLECTBA HAaXOOATCS B MOMEKYNIAPHOM COCTOAHUM
b) PacTBopbl, B KOTOPbIX pacTBOPEHHbIE BellecTBa HaxoaAaTcs B BUAE KPYNHbIX YacTul
c) PacTBopbl, B KOTOPbIX PaCTBOPEHHbIE BELLECTBA HAXOAATCS B BUAE MOHOB
d) PacTBophl, B KOTOPbIX paCTBOPEHHLIE BELLLECTBA HAXOAATCS B BUAE KNACTEPOB
58. | Kakve mMonekynsipHO-KMHETUYECKNE CBOMCTBA KOMMOWAHbLIX PACTBOPOR BaXHbI AN
onpeaeneHnst Ux ctabunbHoOCcTn?
a) Paamep yactuy aucnepcHon gasbl
b) Temnepatypa
c) CkopoCTb OBWKEHNS YacTuy,
d) Bce BbiwenepeymcneHHble CBOUCTBA
59. YT0 Takoe muuenna?
a) ManeHbKkne YacTuubl B pacTBope
b) Kpuctannel B pactsope
c) bonblme Mmonekynbl B pacTBope
d) CnoxHble CTPYKTYpPbl U3 KONMOUAHbIX YacTul,
60. YT0 Takoe nonumepsbi?

a) ManomonekynsipHble CoeaUHEHUS!

b) BbicokoMmoneKkynspHble cCoeAUHEHUSA
¢) iHTepmonekynsipHble B3anMOAeNcTBUSA
d) BHyTprMMOneKynsipHble B3aMmogencTams

KpuTepun 1 LWKarnbl OLEHKN:

MpoueHTHasa wkana 0-100 %; oTmeTKa B cucteme
«Hey[OBJeTBOPUTENbHO, YAOBNETBOPUTENIbHO, XOPOLUO, OTIINYHO»
0-59,99% - HeyOOBMETBOPUTESLHO;

60-74,99% - yooBNEeTBOPUTENELHO;

75- 84,99% -xopoLuo;

85-100% - oTnun4Ho.




3.2. Bonpocbl u 3a0aHus 0ns 3auumsbl s1labopamopHbIx pabom
3.2.1. Wlupp u HaumeHoBaHUe KOMIemeHyuu
O6o06uweHHas epynna komnemeHyuu (OK 1-5,9,10, INK 1.1- K 3.3)

3apaHue. [Jatb pa3BepHyTble OTBEThI Ha crieaylolme BONpPocChl:

Ne
sanaHns dopmynupoBka Bonpoca
61. MoHsATMe BaskocT. OCHOBHbIE METOAbI U3MEPEHUS
62. VIcTHHas 1 cpefiHas CKOPOCTU peakumnm
63. KOHCTaHTbl CKOPOCTU peakLmii MepBOro U BTOpOro nopsaka. PasmepHocTb.
64. OCHOBHbIE KONTMYECTBEHHbBIE XapaKTEPUCTUKM SKCTPAKL M.
65. OCHOBHbIE KONTMYECTBEHHbBIE XapaKTEPUCTUKM agcopbunn.
66. HabyxaemocCTb 1 BA3KOCTb.
67. OCHOBbI 3M1EKTPOXMMMUU
68. ["anbBaHU4EeCKUI SNEMEHT U ero NpUMEHeHne B aHanuse
69. Monaporpadus
70. KoHgykTomeTpus
71. OKCTpakums 1 agcopbums Kak MeToabl NPobonoaroToBKu
72. OCHOBHbIE ONTUYECKNE METOAbI aHaNM3a NoNMMepPoB
73. MeToabl 0MUCTKM NONMMEPOB nepes aHannsom. Auanus.
74. Knaccudukaums anekrpoaos.
75. CTpoeHVe 1 NpMMEHEHME 3INEKTPOA0B
76. CTpoeHue KanopumeTtpa
77. BuckosnmeTp 1 ero npumeHeHne
78. XonogunbHukn 1 gednermartopbl. CTpoeHMEe N MPUMEHEHNE.
79. PekTudmkalmnoHHbIe 1 XxpoMaTtorpaguyeckne KOnoHbl.
80. AnekTpodopeTNYECKME KOMNOHKN.
81. YCTPONCTBO 1 NpUMeHeHne HedernomMmeTpa
82. OCHOBHEIe arperaTHble COCTOSAHMS BELLECTB U UX OCODEHHOCTU
83. Knaccugukarmsa gucnepcHbIX CUCTEM
84. PacTtBopbl. [[a3oBble cmecu. TBepable pacTBOpbI U CNNasbl.
85. PacTtBopuMocCTb BellecTB. PacTBOpbl 9NEKTPONUTOB U HESNEKTPONUTOB.
86. KonnoungHele pactBopbl 1 cnOcobbl MX NONyYeHUs.
87. PenakcalMOoHHbIE COCTOSHUS NONUMEPOB.
88. PacTBopnMOCTb 1 HabyxaeMOCTb MOJIMMEPOB.
89. MeTogunka onpefeneHnst NOBEPXHOCTHOIO HAaTSHKeHUs! Ha Nnpubope PebuHaepa
90. MeToauku onpefeneHus TenioeMKOCTU CUCTEMBI
91. MeToauku onpegeneHns TennoBoro adekra Prusnko-xuMm4ecKoro npotecca
92. OnpegeneHne N pacyeT CKOPOCTU XMMUYECKON peakLmm
93. MeTogbl NpobonogroToBKM aHanM3npyeMbiX BELLLECTB
94. MeToabl aHanmsa KonnougHbIX CUCTEM
95. MeToabl aHanm3a BbICOKOMOMNEKYNSAPHbIX COEANHEHUN
96. [MoHATME NOBEPXHOCTHOIO HaTshKeHusl. CBobogHas SHepPrusi NOBEPXHOCTM.
97. [MoBEPXHOCTHO aKTBHbIE 1 MOBEPXHOCTHO HEAKTUBHLIE BELLECTBA.
98. Cnocobbl N3MepeH1si NOBEPXHOCTHOIO HATSKEHNS
99. YCTPONCTBO U NpuHUMNbI paboTel Npubopa Pebungepa
100. MeToabl cyeTa Kanenb U oTpbiBa KonbLa

Kputepun 1 wkanbl oLeHKu:

- OLIeHKa «3a4TeHO» BbICTaBMSETCsl CTYEHTY, ECNN OH aKTUBHO y4YacTByeT B cobecejoBaHWN 1
obcyxaeHun, NoAroToBMI apryMeHThbl B NMONb3y peLIeHUs], NPeanoXun anbTepHaTvBbI, BbiCyLIMBanN
MHEHUWS1 ApYTuX;

- OLleHKa «He 3a4YTeHO», ECNU CTYAEHT BbIMOMHSAM ponb HabnoaaTtens, He BHEC BKNaga B
cobecenoBaHve 1 06cyxaeHuve.

3.3. Kelc-3adaHus
3.3.1. Wlugp u HaumeHoBaHUe KOMIemeHyuu




O606weHHas epynna komnemeHyuu (OK1-5,9,10, INK 1.1- 1K 3.3)

Ne
3a4aHu
a

TecT (Kelic-3agaHue)

101.

Xumunyeckasi peakLmsi NpoTekaeT B ra3oBol hase no ypaBHeHuto 2A + B = 3C npu 400 K.
YTO MOXHO Cka3aTb MO MOBOAY HanpaBneHust  NPOTeKaHUs JaHHOW peakummn npu
KOHLIeHTpaumsax pearnpyrowmx BewectB c(A), c(B), c(C), ecnu koHcTaHTa paBHoBecus Kc
npv yKkasaHHOW Temnepatype paBHa 207?

PeweHue:

KoHcTaHTa paBHOBecus Kc cBi3aHa ¢ KOHLEHTpauMaAMM pearmpyroLmx BewwecTB no
dopmyne: Ke = [C]* / [A? [B],

rae [A], [B] v [C] - KOHUEeHTpauuu COOTBETCTBYIOLUMX BellecTB B razoBon dase.

Mpu 3apgaHHOM TeMnepaType KOHCTaHTa paBHoBecus Kc = 20. Tak kak B npaBon YacTtu
ypaBHEHUA CTOUT cTeneHb 3, TO ANA [OCTUXKEHUS paBHOBECUA KOHLIeHTpauus npoaykra
C ponxHa O6bITb 3HaYUTENLHO OoJblue KOHLeHTpauun peareHToB A 1 B. MNoatomy,
YTOObI peakuus Morna npoTekaTb BNpaBo, HE0O6X0AMMO, YTOObI KOHLeHTpauus C 6bina
[OCTaTOYHO BbICOKOW, a KOHUeHTpauuu A n B 6b1nn goctatoyHo HU3kumu. B
NPOTUBHOM criy4ae, ecrim KoHueHTpauum A n B 6yayT Bbiwe, 4Yem Heobxoaumo ans
obpa3oBaHuA npogykta C, To paBHOBecue OyAeT cMelleHO BIIeBO U peakuus 6yaer
npoTekaTb B 0OGpaTHOM HanpaBlieHUW.

UTak, 4yToObl peakuusi Mmorfnia npoTekaTtb BNpaBo, AOMKHO BbINONMHATbLCA yCroBuUe:
c(C)’/ (c(A)? * ¢(B)) > Kc = 20

Ecnu 310 ycnoBue He BbINOJTHAETCA, TO peakumsa 6yaeT npoTekaTb BreBO.

102.

Macca kucnopoaa npu 50°C n gasnexHmm 103500 lMNa coctaensieT 16 kr. Kakon ob6bem
3aHMMaEeT ras?

PeweHue:

Ucnonb3yem ypaBHeHMe COCTOSIHUA uaeanbHOro rasa, KotTopoe BbIrNAAUT criegyoLWwmm
o6pasom: PV = nRT

rae P - naBneHue rasa, V - ero o6bem, n - konmyecTtso BelwjecTsa (B monsx), R -
yHUBepcanbHasi ra3oBasi NocTosiHHasA; T - abcontoTHasa Temneparypa rasa B KenbBuHax.
[na Toro, 4To6bI paccynTaTb 06BbLEM KMCNopoAa NPU 3aAaHHbIX YCIIOBUSIX, HAM HYXHO
CHavana onpeaenuTb KONM4ecTBO BellecTBa kucnopopa (n). Ans 3Toro Mbl MoXxeM
ucnonb3oBaTb cneayouyo doopmyny: n = m/M

rae m - macca Kucrnopoga B kunorpammax, a M - ero monsipHaa macca (okono 32 r/monb
Ans Kucnopoaa).

Haxoaum konu4yecTBO BelecTBa kucnopoga: n = 16 kr/ 32 r/monb = 500 Monb

Tenepb paccyntaem o6bem KMcnopoaa, MCNonb3ysa YpaBHeHUe COCTOAHUA uaearbHOro
rasa: V = nRT/P

rae R = 8,31 x/(monb-K) - yHMBepcanbHasa ra3oBasi NOCTOSAAHHasA.

TemnepaTtypa, yka3aHHas B 3agave, AaHa B rpagycax Lienbcus, noaTomy Mbl 4OMKHbI
npeo6pa3oBaTb ee B abCOMOTHYIO TeMnepaTypy, UCMONb3yA crieayilollee
cooTHouweHue: T (BK) =T (B °C) + 273,15

Takum obpasom, TemnepaTtypa kucnopopa coctasnset: T = 50 °C + 273,15 = 323,15 K
Tenepb Mbl MOXeM paccunTaTb 00bLeM Kucnopoaa:

V = (500 monb * 8,31 Ix/(monb-K) * 323,15 K) / 103500 MNa = 13,5 m*

OTtBeT: O6bem, 3aHMMaeMbIn Kucnopogom npu 50 rpagycax Llenbcus n paBneHum
103500 lNMa, coctaBnser 13,5 m>.

103.

CKOMbKO rpaMMOB pacTBOPEHHOTO BelliecTBa coaepxutca B 93 cm® 0,5 M pacTsopa
cynbarta anommnHma? KakoBa HopMarnbHOCTb 3TOro pacTeopa?

OTBeT: 15,87 1, 0,25 H.

PelueHue:

PacyeTt konuyecTtBa pactBopeHHoro BewectBa:Mr(Aly(SO,);) = 342,15 r/monb

m (Al;(SO4);)= 0,5 M x 0,093 n x 342,15 r/monb = 15,87 r

PacueT HopmanbHOCTM pacTBoOpa:

HopmanbHoOCTb pacTBOpa - 3TO KONIMYECTBO 3KBUBANIEHTOB PaCTBOPEHHOro BellecTsa B
nuTpe pacTtBopa.

Cm pactBopa (Alx(SO,)3) = 0,5 M.

CynbaT antoMUHNA SBRSETCA ABYX3apsaAHbIM KaTuoHom Al** 1 annoHom SO,*. OguH
MOnb cynbaTa antoMUHNA COAEPXUT ABa aKkBUBaneHTa Al** n oguH skBuBaneHT SO, >




Takum obpa3om, HOpMaribHOCTb pacTBopa cynbdara anoMuH1a byaeT paBHa
NoOJZIOBUHE ero MOonApPHOCTH, To ecTb 0,25 H.

104. | Ckonbko rpaMMOB pacTBOPEHHOrO BelecTBa coaepxutcs B 250 cm® 0,1 M pactBopa xnopuaa

Kanbuus? KakoBa HopmManbHOCTb 3TOro pacteopa?

OTtBeT: 2,7751, 0,05 H

PeweHue:

PacuyeTt konuyecTtBa pactBopeHHoro BewecTtBa: Mr(CaCl,)= 110,98 r/monb

m (CaCl;)= 0,1 M x 0,250 n x 110,98 r/monb = 2,775 1

PacyeT HopManbHOCTU pacTBopa:

CaCl, sBnsietca aByx3apsigHbIM KaTUOHOM Ca** n aHnonom CI'. OanH Monb xnopuaa
KanbLVs COAEPXWUT ABa 3KBUBaneHTa Ca’* u aBa akBuBaneHTa CI'.

Takum obpa3om, HOpMaribHOCTb pacTBopa xfiopuaa Kanbuusa 6yaeT paBHa NONIOBUHE
ero MonspHocTu, To ectb 0,05 H.

105. | Ckonbko rpaMMOB paCcTBOPEHHOTO BelLecTBa coaepxutcs B 75 cm® 0,2 M pacTBopa CepHOI

KMcnoTbl? KakoBa HOpManbHOCTb 3TOro pacTteopa?

OtBert: 1,47121.0,2H

PeweHue:

PacyeTt konuyecTtBa pactBopeHHoro BewecTta: Mr (H.SO,) = 98,08 r/monb

m (H,S0,)=0,2 M x 0,075 n x 98,08 r/monb = 1,4712r

PacyeT HopManbHOCTU pacTBopa:

Cm(H,S0,) = 0,2 M.

CepHas KUCFOTa SAIBASIETCA ABYX3apsAHbIM KaTuoHoMm H' n anmoHom SO, . OauH Monb
CepHOIA KNCNOTbI COAEPXUT ABa 3kBUBaneHTa H' u oguH akBuBaneHT SO, %.
Takum o6pa3om, HOpManNbHOCTL pacTBOpPa CEPHOWN KUCNOTbI OyaeT paBHa ero
MONAPHOCTHU, TO ecTb 0,2 H.

106. | Kakon 06bem 3aHumaeT 5 monb renus npu 20 rpagycax Llenscus n gaenedmn 101325 Ma?
PeweHune: HauyHem c onpepeneHusi o6bema renus, UCNosib3ysa ypaBHEHUEe COCTOAHUA
naearnbHoOro rasa:

PV = nRT

rae P = 101325 Na, V - Heu3BeCcTHbIN 06beM, h = 5 monb, R = 8,31 [x/(monb-K) -
yHMBepcanbHas ra3oBas NocTofiHHaA, a T = 20 °C + 273,15 = 293,15 K - abcontoTHas
Temneparypa renus. PeluB ypaBHeHuWe, Mbl NONYyUYMM:

V = nRT/P = (5 monb * 8,31 Ox/(monb-K) * 293,15 K) / 101325 Na = 0,12 m*

OTBeT: 5 Monb renus npm 20 rpagycax Llenbcus n aasneHun 101325 MNMa 3aHumaroT
obbem 0,12 m°.

107. | Kakoe paBneHve ByaeT yrnekucnoro rasa, 3aHmmarowero oobem 50 nutpoB npu 25 rpagycax
Llenbcus, ecnn B HeM copepxutcs 0,1 monkb rasa?

PeweHue: HauHem ¢ onpeaeneHns aaBneHUA YrneKUCrioro rasa, UCNosb3ys ypaBHeHUe
COCTOSIHMA uaeanbHoro rasa: PV = nRT
rae P - HeusBecTHOe paBneHue, V = 50 n, n = 0,1 monb, R = 8,31 x/(monb-K) -
yHMBepcarnbHas ra3oBas NocTosfiHHaA, a T = 25 °C + 273,15 = 298,15 K - abcontoTHas
TemMnepartypa rasa. PelumB ypaBHeHUe, Mbl NONY4YUM:
P = nRT/V = (0,1 monb * 8,31 Mx/(monb-K) * 298,15 K) / 50 n = 4,96 * 10*3 Na

OTBeT: Yrnekucnbin ras, 3aaHmmarowmm oobem 50 nutpoB npu 25 rpagycax Llenbcusa m

cogepxawun 0,1 monb rasa, 6yaer umetb gasnexHue 4,96 * 103 MNa.

108. | Kakoe konn4yecTBO BELLECTBA renns HyXHO, YTobbl 3anonHuTb 6annoH o6bemom 20 NnuTpoBs
npu 25 rpagycax Uenbcus n gasnexun 200 klMla?

PeweHue: HauHem ¢ onpeaeneHns KonnyecTBa BeLeCcTBa refiusi, UCNosib3ysl ypaBHeHUe
COCTOSIHMA uaeanbLHOro r asa:

PV = nRT

rae P = 200 klMa =200 000 Ma, V = 20 n, R = 8,31 [x/(monb-K) - yHnBepcanbHas razoBas
noctosiHHas, a T = 25 °C + 273,15 = 298,15 K - abcontoTHasa Temneparypa renus. Mbl He
3HaeM 3Ha4yeHue n, N0O3TOMY Mbl MOXEM Nnepenucatb ypaBHEeHME Kak:

n=PV/RT

n = (200 000 Ma * 20 n) / (8,31 Ix/(monb-K) * 298,15 K) = 160 r / (dx/K)

OTBeT: YTO6HLI 3anonHuTbL 6annoH o6bemom 20 nuTpoB npu 25 rpagycax Llenbcusa n
paBneHuu 200 kla, Heo6xogMmMo ucnonb3oBaTtb 160 renus B Mmonsx.

109. | Kakon 06bem ByaeT 3aHumaTh 1 kr BogopoAa Npu HopMasbHbIX YCITOBUAX

PeweHue:
Mpu HopmanbHbIX ycnoBusX Temnepatypa coctaBnsieT 0 rpagycoB Llenbcus, a
paBneHue - 1 atmoccepy (101 325 NMa). Ansa peweHus 3ToM 3aga4m Mbl MOXeM




Mcnosb3oBaTb YpaBHEeHUe COCTOAHUA uaeansHoro rasa: PV = nRT

roe P =1 atmocdepa = 101 325 Ma, V - Hen3BeCTHbIM 06bEM, N - KONMMYECTBO BeLlecTBa,
R - yHuBepcanbHas razoBas nocrosiHHas (8,31 [x/(monb-K)), a T = 0 rpagycoB Llenbcus
+ 273,15 = 273,15 K - abcontoTHasa Temneparypa rasa.

MbI Takxke 3HaeM, 4To Mmacca 1 Mons Bogopoaa paBHa npumepHo 1 rpammy, unu 0,001
kr. CnegoBaTtenibHO, KONIMYECTBO BellecTBa n, paBHoe 1 Kr, 6yaeT paBHO:

n=m/M

roe m =1 kr, a M - monsipHaa macca Bogopopaa (npumepHo 0,001 kr/monb).
MopcTaBnsieM 3HaYeHUA:

n =1 kr/ 0,001 kr/monb = 1000 monb

Tenepb Mbl MOXXeM HauTU 06bem V:

V =nRT /P = (1000 monb * 8,31 Ox/(monb-K) * 273,15 K) / 101 325 Na = 22,4 m*

OTBeT: 1 Kr Bogopoga Npu HopMaJibHbIX YCITOBUAX 3aHUMaeT 06 beM NpuMepHo 22,4 m°.

110.

[o kakon TemnepaTtypbl HY>XHO OXNaauTb BO3A4yX, 4Tobbl npu AasnexHun 1,255*1075 MNa oH
3aHan obbem 150 AMS, ecnv npu TemnepaType 10 rpagycoB uenscua v gaenexHumn 9,684*10°4
Ma ero o6bem 275 om3?

PeweHue:

Ons pelleHUs1 3TOM 3a4a4YM Mbl MOXeM UCNONb30BaTb 3aKoH Bonns-MapuoTra,
KOTOPbINA MAacuT, YTo NP HEM3MEHHOM Macce rasa u NOCTOSTHHOM KonuyecTBe
BellecTBa ero AaBrieHne 1 06bemM o6paTHO NPONOpPLMOHarNbHbI NPU NOCTOAHHOMN
Temnepartype: P1V1 = P2V2

roe P1 n V1 - usHayanobHoe gaBrneHue n o6bem rasa, a P2 u V2 - HoBoe faBneHue n
061beM, KOTOpOe Mbl XOTUM HaUTU.

MbI MOXXeM HauaTb C TOro, YTo6bl HAUTU HavyanbHoe aasneHue P1. Mbl 3Haem, YTo Npwm
Temnepartype 10 rpagycoB Llenbcus u o6beme 275 gom® ero AaBneHue coctaBnsietT
9,684*1074 MNa. MogcTtaBnsem 3Ha4YeHUA:

P1 * 275 gm® = (9,684*1074 Ma) * 275 gm®

P1=(9,6841074 Na) * 275 om*®/ 275 pm* = 9,6841074 MNa

Tenepb Mbl MOXeM UCNONb30BaTb YpaBHeHne bonna-MapuoTra ona HaxoxaeHus
HoBoro o6bLema V2:

P1V1 = P2V2

(9,6841074 Ma) * (275 am®) = (1,255105 Ma) * V2

V2 =(9,6841074 Na) * (275 am?) / (1,2551075 Na) = 212,17 gm*

Takum obpa3om, HOBbLIN 06 beM Bo3ayxa npu gaBneHuun 1,255*10A5 Na 6yaer
cocTaBnaTb 212,17 am*. Ham Hy)XHO HaUTU Temnepartypy, NPM KOTOPOM 3TO NpousongeT.
MbI MOXXeM ncnonb3oBaTb 3aKoH LLlapns, KoTopbI yTBepkaaeT, YTo o6bem rasa npm
NOCTOSAAHHOM AaBMeHUU NPonopLVOoHaneH ero Temneparype:

V1/T1=V2/T2

rae V1 n T1 - nsHavyanbHbI 06bem M TeMnepaTtypa rasa, aV2 u T2 - HoBbIN 06beM U
Temnepartypa.

MbI MOXXeM nepenucaTb 3TO ypaBHeHMUe, YTOObI pewnTb ana T2:

T2=T1*V2/V1

MopcraBnsaem 3HayYeHUNA:

T2 = (10 rpapycoB Uenbcusa + 273,15) * 212,17 am®* / 150 am® = 357,2 K

OTBeT: Heo6Xx0AMMO OXJ1aaUTb BO3AYyX A0 TeMnepaTtypbl okoro 84 rpagycoB no
Uenbcuio (357,2 K), yto6b1 npu aaBneHun 1,255*1075 NMa oH 3aHuman o6bem 150 am>.

111.

Mpu paeneHun 101325 lMNa 1 TemnepaType 20 rpagycos Llenbcusa o6bem rasa coctaenset 50
nutpoB. Kakoi GyaeT Temnepartypa rasa, ecnv ero o6bem yBenuuuncsi o 75 nutpos npu
pasneHun 101325 Ma?

PeweHue:

[Ansa pelleHnA 3aaaym BOCNONb3yeMcsi ypaBHEHMEM COCTOSIHUA naeanbHOro rasa:
pV =nRT

rae p - 4aBrieHue rasa, VvV - ero o6bem, n - KONU4ecTBO BelecTBa (B monsx), R -
yHMBepcanbHas ra3oBasi NoctosiHHasA, T - abcontoTHas Temneparypa.

Mepengem oT 06bIYHbIX eAUHUL u3mMepeHus k CU:

p =101325 Na

V1 =50/1000 m*= 0,05 m®

V2 =75/1000 m*= 0,075 m*

n = m/M, rae m - macca rasa, M - monsipHasi Macca BeLecTBa

R = 8,31 Mx/(Monb*K)

MockonbKy B ycnoBuM He yKka3aHa MornsipHasi Macca rasa, 6ygem cumTaTtb, YTO 3TO
maeanbHbIN ra3 Bogopoga, torga M = 2 r/monb.




Takum o6pa3om, Mbl 3HaeM BCe NapameTpbl ypaBHEHUS1 COCTOSIHUSA MaeanbLHOro rasa,
KpoMe TemnepaTtypbl T2, KOTOPY U HYXKHO HauTWU. [inA 3Toro Bbipasum ee u3
ypaBHeHusA: T2 = pV2/(nR)

T2 =(101325 NMa * 0,075 m®)/(1 kr * monb/2 * 8,31 Mx/(monb*K))

T2=381,1K

OTBeT: Temneparypa rasa 6yaer pasHa 381,1 K.

112.

npu 250 rpagycoB uenbcus 06bem rasa coctaensn 400 m3. Kakum ctaHeT obbem rasa npu
100 rpagycax uenbcusl, ecrnv gaBrneHne ocTaeTcsl MOCTOSIHHBIM?

PeweHue:

[nsa pelueHnsa 3TON 3aga4M MOXHO UCNONb30BaTh 3akoH Men-Jltoccaka, KOTOpbLIN
yTBep>KAaeT, YTO Npu NOCTOAHHOM AaBNeHMn o6beM rasa NnpPssmMo NPONopLUOHarieH ero
Temneparype B abCONOTHbIX eanHuuax. ®opmMyna, KOTOPYH MOXHO UCNONb30BaTh ANA
pelleHus 3agayu, BbIrNAQUT crnegyowmm obpasom: V1 /T1=V2 /T2

rae V1 - ucxogHbii o6bem rasa, T1 - ucxogHas Temnepartypa rasa, V2 - MICKOMbIA 06beM
rasa, T2 - uIckomasa Temneparypa rasa.

B Hawem cny4ae, Mbl 3HaeM, 4to npu 250 rpagycax Llenbcusa (To ectb npu 523,15 K)
o6beM rasa coctasnan 400 m3. Mpu 100 rpagycax Lienbcus Temnepatypa paBHa 373,15
K, n Mbl 4OMXHbI HAUTU, KAKUM CTaHeT 06bem rasa npu 3Ton Temneparype.

Toraa noactaBMM U3BECTHbIE 3HaYeHUA B (hopMysly M peLuuM ee OTHOCUTENbLHO V2:
V2=V1xT2/T1

V2 =400 m3 x 373,15 K/ 523,15 K = 285,8 m°

OtBerT: Mpu 100 rpaaycax Llenbcusa o6em rasa cocraBut 285,8 M

113.

B pactBope, cogepxatiem 1 monb xnopuga onosa (Il) n 2 monb xnopuaa xenesa (lil),
NpOTEKAET peaKkLmsl N0 YPaBHEHUIO

SnCI* + 2FeCls <> SnCl, + 2FeCl,

Bo cKkomnbKo pa3 yMeHbLUMTCS CKOPOCTb MPSIMON peakumn nocne Toro, kak npopearnpyet 0,65
monb SnCl,?

PeweHue:

PaccmoTpum 6anaHc BewecTB B JaHHOM peakuuu:

SnC|2 + 2FeC|3 Ad SnC|4 + 2FeC|2

KonunyecTtBO aTOMOB >Xene3a 1 ofioBa cnpaBa U cfieBa [OJIKHO ObiTb OAMHAKOBbLIM,
NnoaToMy ypaBHeHMe c6anaHCUpPOBaHO.

Hanpem, kakoe konn4yecTBo BewecTBa FeCl; TpebyeTcsa Ans nonHoro npeBpaileHus 1
monsa SnCl,:

CornacHo ypaBHeHUI peakuuun, 1 monb SnCl, cootBeTcTBYeT 2 Mons FeCl;. Takum
obpas3om, 4To6bl NnpeBpaTUTb 1 Monb SnCl; B SnCl,, Hy>kHO ucnonb3oBaTb 2 MONA
FeC|3.

Onpegenum, ckonbko FeCl; notpebyerca ansa npeBpaileHus 0,65 monb SnCls:

Mo>kHO ucnonb3oBaTb NPONOPLMUIO:

1 monb SnCl,/ 2 monsa FeCl; = 0,65 monb SnCl, / x monb FeCl;

x = (0,65 monb SnCl, * 2 monsa FeCl;) / 1 monb SnCl, = 1,3 monb FeCl;

Takum obpas3om, 4To6bI NpopearmpoBathb 0,65 monb SnCl,, TpebyeTtcsa 1,3 monb FeCls.
Paccuntaem konunyectBo ocTtaBLerocs FeCl; nocne peakuuum ¢ 0,65 monb SnCl,:
M3HavyanbHoO B pacTtBope 6bino 2 mons FeCl;. Pearupyrowas ¢ SnCl, yactb FeCl; paBHa:
2 mons FeCl; - 1,3 monb FeCl;= 0,7 monb FeCl;

Takum obpasom, octanock 0,7 monb FeCl;, KoTOpble MOryT NpogomkaTb pearMpoBaTh C
SnC|2.

Onpegenum, BO CKOJNIbKO pa3 YMEHbLUUTCA CKOPOCTb NPSIMOM peakuMu nocrie peakumm
0,65 monb SnCl.:

CKOpOCTb NpsiMOM peakuun nponopumoHanbHa koHueHTpauuu SnCl, u FeCl;. Mocne
peakuum c 0,65 monb SnCl, octanock Tonbko 0,7 monb FeCl;, N03TOMy KOHLEHTpauus
FeCl; ymeHbwunachk B 2 pasa (ot 2 monb/n go 1 monb/n). CnegoBartenbHO, CKOPOCTb
NPSAMON peakuumn Takke yMeHbLuMnachb B 2 pasa.

OTBeT: CKOPOCTb NPSIMOM peakummn yMeHbLUTCA B 2 pa3a nocne peakuum 0,65 monb
SnC|2.

114.

Onpenenntb 3HEPTUIO aKTUBALMM U TEMNEePaTYpPHbIN KO3 ULIMEHT CKOPOCTM Y, ecriv npu 25
C KkoHcTaHTa ckopocTu peakuun pasHa 0,0093, a npu 40 C k= 0,0342.

PeweHue:

[Ansa onpepeneHusi 3HeprumM akTUBaUumM U TemnepaTypHoro koadgguumeHTa CKOpocTn
HY>KHO MCNoNb30BaTh ypaBHeHue AppeHuyca: k = A * exp(-Ea/RT),

rae k - KOHCTaHTa CKOpPOCTU peakumu, A - Npe3KCnoHeHUManbHbIA MHOXUTENb, Ea -
3Heprua akTuBauum, R - yHMBepcanbHasa rasoBasi NOCTOsiHHas, T - Temneparypa B




KenbBuHax.

[Ana Havyana, Hy>XHO nepeBecTn Temnepartypbl B KenbBuHbl: 25 °C = 298 K, 40 °C = 313 K.
3aTtem, MOXHO 3anucaTb YpaBHeHUe Ans ABYX Temneparyp:

ki = A * exp(-Ea/RT,),

k, = A * exp(-Ea/RT>),

rae ki n k; - KOHCTaHTbI CKOPOCTU peakuun npu Temnepartypax T, n T, COOTBETCTBEHHO.
Mo>XHO BbIpa3uTb NPe3KCNOHEHLMaNnbHbIN MHOXUTENb A N3 060MX YpaBHEHUN:

A = k4 | exp(-Ea/RT,),

A = k; / exp(-Ea/RT,).

MpupaBHAB BbipaXeHUsa gnsa A, MOXXHO HaUTU BbIpaXkeHue ANsl IHeprum akTuBauum:
ki / exp(-Ea/RT,) = k; / exp(-Ea/RT),

ki * exp(Ea/RT4) = k> * exp(Ea/RT>),

In(ki/kz) = Ea/lR * (1/T, - 1/T}),

Ea=R* In(k1/k2) / (1/T2 - 1/T1)

Tenepb, MOXHO NOACTaBUTb 3HAYEHUS KOHCTAHT CKOPOCTU peakuuu u Temneparyp,
YTOObI HAUTU 3HEPIrUI0 aKTUBALUN:

Ea =8.31 *In(0.0093/0.0342) / (1/313 - 1/298) = 50.5 kOx/Monb.

HakoHeu, TemnepaTypHbIA KO3(P(PULIMEHT CKOPOCTU Y MOXKHO HAWUTU, UCNONb3Ys
cnepywllee BbipaXeHue:

y = exp(Ea/R * (1/T4 - 1/T)).

MoacTaBnss 3Ha4YeHUA, NONYy4YUM:

y = exp(8.31 * 10~3 * (1/298 - 1/313) / 50.5) = 1.84.

Takum obpas3om, aHeprusa aktuBauum paBHa 50.5 k[)k/Monb, a TeMnepaTypHbIn
Ko3cphpMLumneHT CKopocTu Y paBeH 1.84.

115.

WpeanbHas mawuHa KapHo paboTaeT B uHTepBane Temnepatyp 927 u 127 °C v npoussoanTt
93,02 k[ paboTbl 3a uukn. Onpeaenntb KONMYECTBO TENNOTLI, COOOLLLIAEMOE MaLLUHE U
OoTAaBaeMoe elo 3a 9TOT XKe LMK,

PeweHue:

AddekTMBHOCTL AeanbHoOM MalMHbl KapHo BbipaxaeTcsa coopmynon:
n=1-T.JT,

roe n - acdppeKTMBHOCTL MaLLUHBI, T4 - TEeMNepaTypa BepxHero pesepByapa, T, -
TeMnepaTtypa HUXKHero pesepByapa.

Takum obpasom, achchpekTMBHOCTL MawunHblI KapHO B faHHOM cryyvae:
n=1-400/1200 = 0,6667

KonunyectBO Tennotbl, coobaemoe MalluHe:

Q; = W/n = (93,02 x 1073)/0,6667 = 139 525 x = 139,525 kOx

KonuyectBO Tennotbl, oTAaBaeMoe MallMHOM:

Q.=Q; -W=139,525 - 93,02 x 10*3 = 46,505 k[

OTBerT:

KonuyectBO Tennotbl, coobuaemoe mawmHe (Q1) = 139,525 kx

KonunyectBO Tennotbl, otgaBaemoe mawmHom (Q2) = 46,505 kx

116.

OnpenennTb KOHCTaHTY CKOPOCTH peakun npu 508 °C, ecnin M3BECTHO, 4TO AN 3TON peakLmm
npu 443 °C k= 6,7-10" v npun 497 °C k=6,857-10".

PeweHue:

Ons onpegeneHnsl KOHCTaHTbl CKOPOCTU peakuun npu 508 0C Heo6xoanMmMo
BOCNoNnb30BaTbCcs ypaBHeHMeM AppeHuyca: k = A * exp(-Ea/RT)

rae k - KOHCcTaHTa CKOpPOCTU peakumu, A - NponopLUMoHanbHbIM KO3 dULMeHT
(nocTosiHHas YacToTbl CTONIKHOBEHU monekyn), Ea - aHeprua aktuBauum peakuum, R -
YHUBepcarnbHas ra3oBasi NOCTosiHHasA, T - TeMnepartypa B KefibBUHaX.

[Ansa pelleHnsa 3aga4um Heo6xoANMMO MCNONb30BaTh ABa ypaBHeHUA AppeHuyca,
COOTBeTCTBYIOLWUX Temnepatypam 443 u 497 0C. cnonb3ysa AaHHble ypaBHEHUS,
MOXHO HalTU 3Ha4YeHUA KOHCTaHTbl CKOPOCTU Npu Temneparypax 443 n 497 0C.
In(k1/k2) = (Ea/R) * (1/T2 - 1/T1)

roe k1 u k2 - koHCcTaHTbI cKopocTu npu Temnepatypax T1 1 T2 cooTBeTCTBEHHO.
MopacTtaBUB U3BECTHLIE 3HaYE€HUS1 B ypaBHeHUe, NOSy4YUM:

In(6.85710”-2 / 6.710~7-3) = (Ea/R) * (1/770 - 1/716)

pewuB ypaBHeHne oTHocuTenbHo Ea/R, nony4ynm:

Ea/R = (In(6.857107-2 / 6.7107-3)) / (1/770 - 1/716) = 8078.8 K

AHanornyHo gnsa temnepatypbl 508 0C: k3 = A * exp(-Ea/RT3)

In(k3/k2) = (Ea/R) * (1/T2 - 1/T3)

pewmB ypaBHeHUe oTHocuTenbHo k3, nonyyum:

k3 = k2 * exp((Ea/R) * (1/T2 - 1/T3)) = 6.857*10”-2 * exp((8078.8/8.314) * (1/770 - 1/781))
pewuB faHHoe BbipaxeHue, Hangem:k3 = 0.1848




Taknm obpa3om, KOHCTaHTa CKOpocTH peakuum npu 508 0C paBHa 0.1848.

117.

Mpn cocTosHnn paBHoBecus cuctembl Ny + 3H,—2NH3 KoHUeHTpauusa asoTa 0,3 Monb/am®;
Bogopoaa 0,9 monb/am’; ammmaka 0,4 Morb/am°. BeIYMCAITL KOHCTAHTY PABHOBECUS peaKL
N NCXofHble KOHUEHTpaumM a3ota 1 Bogopoaa.

PelueHue:

[nsa pelweHnsa pnaHHOM 3aga4yn, He06xoAMMO UCNoNb30BaTb YPaBHEHWE ONSA KOHCTaHTbI
paBHoBecus: K = ([NH3]*2)/([N2]*[H2]*3)

rae K - koHcTaHTa paBHoBecus, [NH3], [N2], [H2] - koHUeHTpauum cooTBETCTBYOLMUX
KOMIMOHEHTOB B paBHOBECUM.

Mcxops n3 aaHHOM 3agayu, Y Hac eCTb KOHLeHTpaLuumM BceX TPeX KOMMNOHEHTOB B
paBHoBecuu. Takum o6pa3omM, Mbl MOXXEM BbIYUCNUTbL KOHCTaHTYy paBHOBeECUS,
noacTtaBuB AaHHble 3HaveHMs B ypaBHeHue: K = (0.472)/(0.3*0.943) = 0.126

Tenepb Mbl MOXEM MCNONb30BaTb 3TO 3Ha4YEHUE, YTOObI HaUTU UCXOAHbIE
KOHLieHTpaLMmn a3oTa 1 BogopoAaa. [ins aToro Mbl MOXXeM NepecTpouUTb YpaBHeHUe Ans
KOHCTaHTbl paBHOBECUA U BbIPa3uTb KOHLIEHTpaL MU a3oTa U Boaopoaa Yepes
KOHLIeHTpaL Mo amMmnaka:

[N2]*[H2]*3/([NH3]*2) = 1/K

[N2]*[H2]*3 = ([INH3]*2)/K

[N2] = ([NH3]*2)/(K*[H2]*3)

[H2] = ([INH3]*2)/(K*[N2])*(1/3)

MoacTtaBnaa 3Ha4YeHUs!, NOJyYeHHble paHee, Mbl NONYYUM:

[N2] = (0.4”2)/(0.126*0.9”3) = 0.246 monb/am3

[H2] = (0.4”2)/(0.126*0.246)*(1/3) = 0.826 monb/am3

Takum obpa3om, MCXoOHbIe KOHLIEHTPaLUUM a3oTa U Bogopoaa CoCTaBsiiOT NPUMEpPHO
0,246 monb/am3 m 0,826 monb/AM3 COOTBETCTBEHHO.

118.

OnpepenuTb TemnepaTypy 3amep3aaHus ("C) BogHoro pacteopa MoyeBuHbl CO(NH,), ¢
MaccoBol gonemn 6 %. Kpnockonmyeckasi KoHCTaHTa Boabl 1,86.

PeweHue:

[Ana pelleHnA 3TON 3aga4M HEO6X0AMMO UCNONb30BaTh (hOPMYINy KPUOCKONUYECKON
noHuxeHus Temnepatypbl:AT =Kf *m /M

roe AT - usmeHeHue Temnepartypbl, Kf - Kppockonuyeckasi KOHCTaHTa (3Ha4YeHue ans
BoAbl cocTaBnset 1,86), m - MmonsApHas macca pacTBOpPeHHOro BelecTBa (MO4YeBUHbI),
M - MmonsinbHOCTb pacTBopa (KONIM4ecTBO paCTBOPEHHOro BellecTBa B 1 Kr
pacTtBopuTens).

[Ansa Havyana Heo6xoauMo onpeaenuTb MOMASNIBHOCTL pacTBopa:

M = (w / M pacTBopeHHoro BeliecTBa) / (w / M pacTtBopeHHoro BewecTtBa + (1 -w) /M
pacTtBopuTens)

Mr moueBuHbI CO(NH,), paBHa 60,06 r/monb, Mr Boabl paBHa 18,02 r/monb. NMoacrtaBum
M3BEeCTHble 3HAYeHUA:

M = (0,06 / 60,06) / (0,06 / 60,06 + 0,94 / 18,02) = 0,01 monb/kr

Tenepb MOXeM BbIMUCNTUTb U3MEHEHUE TeMnepaTypbl:

AT =1,86*0,01/0,06=0,31°C

TemnepaTtypa 3amep3aHus Bogbl paBHa 0 °C, noaToMy TemnepaTtypa 3amep3aHus
pacTBopa GyaeT paBHa:

T3am = TBogbl - AT=0-0,31=-0,31 °C

OTBeT: TeMnepatypa 3amep3aH1sa BogHoro pacteopa moyeBmHbl CO(NH2)2 ¢ maccoBom
gonen 6 % pasHa -0,31 °C.

119.

TemnepaTypa 3amep3anus 6ensona 5,5 °C, a pactBopa, cogepxatero 0,22 r kamdopbl B 30 T
Gensona — 5,26 °C. OnpeennTb KPUOCKOMMYECKN MOSISIPHYIO Maccy Kamdopbi 1
OTHOCUTENbHYIO OLWNOKY ee onpeaeneHus (%), ecnvu popmyna kamdopbl CqoH160, a K,
GeHsona 5,12.

PeweHue:

[Ana pelleHna AaHHOW 3aga4vyM Heo6xoAMMO BOCNONb3oBaTbCcA popMynon Ansa
KpUOCKONNYeCKoW NocTtosHHOM: AT =K -m - i,

roe AT - noHVXXeHue TeMmnepaTypbl 3aMmep3aHus pacTBopa, K - kpuockonuyeckas
nocTtosiHHasA pactBopuTens (ans 6eHsona K = 5,12 °C-kr/monb), m - MonsipHas
KOHLleHTpaLuMa pacTBopa, i - BaHT-ModdoB KoadduumeHT, paBHbIN 1 ANs HEKOTOPbIX
OpraHnYeckux coeguHeHUn, BKNoYasa kamdopy.

[Ansa onpepeneHust MONAPHOM Maccbl Kamdopbl MOXXHO BOCMNONb30BaTbCA POPMYIon:
m=(m/AT)/n,

rae m - macca pacteopurtens (6eHsona), n - KOfIM4ecTBO BellecTBa Kamdopbl.
CHa4yana Heo6xoAMMO HaUuTU MONAPHYI KOHLIEHTPaLMIo pacTBopa kKamdopbl:
m=30r,




m=0,22r,

AT =5,5-5,26 =0,24 °C.

Torgam = (0,22 r/ 152,23 r/monb) / 0,03 kr = 0,0483 monb/kr,

rae 152,23 r/monb - MmonsipHas macca kamdopbl.

MoacraBnsiem 3HavYeHus B popmyny ansa AT: 0,24 °C = 5,12 °C-kr/monb - 0,0483 Mmonb/kr,
oTKygpa nonydaem: n = 0,0483 monb/kr / 5,12 °C-kr/monb = 0,0094 monb.
Ucnonb3yem chopmyny Ans MONApPHOM Macchbli:

m =(30r /0,24 °C) / 0,0094 monb = 130,14 r/monb.

OTHOcUTenbHas ownbKa B onpeAesieHUn MONSAPHOW Macchbl:

(130,14 r/monb - 152,23 r/imonb) / 152,23 r/imonb * 100% = -14,5%.

OTBeT: KpUockKonnyeckn MonsipHasa macca kamcopbl paBHa 130,14 r/monb,
OTHOCUTesNIbHasA ownbKa ee onpepeneHusi cocrtaBnset -14,5%.

120. | BoaHble pactBopbl heHona CgHsOH 1 moyeBuHel CO(NH,), cogepxat B 1 11 paBHble Macchl
pacTBOPEHHbIX BellecTB. TemnepaTypa pacTBOPOB OONHAKOBA. Y Kakoro U3 pacTBOpPOB
OCMOTUYECKOE AaBrieHne 6onblue? Bo ckonbko pas?

PeweHue:

[Ana pelleHnA 3TOM 3a4a4yM HaM HY)XHO onpeaenuTb, Y KaKoro pactBopa MonbHoe
ocMoTUYeckoe aaBrieHne 6onblie, ucnonb3ys ¢opmyny Bant-ITodda: M = iMRT

rae I - MonbHOe ocMoTHUYecKoe AaBneHue, i - koaddgpuumeHT B3anumogencTeus, M -
MONAPHOCTL PacTBoOpa, R - yHuBepcanbHas ra3oBas NnocTosiHHasA, T - Temnepatypa B
KenbBUHaX.

MockonbKy macca pacTBOpPeHHbIX BelecTB 0AMHaKoBa ANl 060MX pacTBOpPOB,
MONAPHOCTb Ka)XXA0ro pacTtBopa 6yAeT 3aBMCeTb TOJNIbKO OT UX MOJIeKYNAPHbIX Macc.
MonsipHas macca deHona C6H50H paBHa 94 r/monb, a MoyeBuMHbI CO(NH2)2 paBHa 60
r/monb.

Takum o6pa3om, MONsAPHOCTbL 060MX pacTBOPOB GyaeT pasnuyartbcs. YTo6bl HaUTH
OTHOLUEHME MOJIbHbIX OCMOTUYECKMX AaBleHUM, He06Xo0AUMO BbIMUCIIUTL UX ANS
Ka)Xaoro pacrteopa.

Ana pactBopa deHona:M = m/M = 1/94 = 0,0106 monb/n

[Ansa pactBopa moyeBuHbI: M = m/M = 1/60 = 0,0167 monb/n

MbI npegnonaraem, 4To Temnepartypa o60ux pacTBOpPoOB 04MHAKOBa, MO3TOMY MOXeM
Mcnonb3oBaTb OAHY U Ty Xe Temnepatypy T B chopmyrne.

Tenepb Mbl MOXeM BbIHYUCIIUTb MOJIbHbIE OCMOTUYECKUE AaBMNeHUs ONA KakA[oro
pacTBOpa:

IOnsa pactBopa cheHona:

M1 =iM1RT = (1)(0,0106)(0,0821)(T) = 0,0087T aTm

[nsa pacTtBopa moyeBuHbI: M2 = iM2RT = (1)(0,0167)(0,0821)(T) = 0,0137T aTtm
OTHOLWeHWe MONbHbIX OCMOTUYECKUX JaBleHUN:

n2/n1 = (0,0137T1)/(0,0087T) = 1,57

Takum obpa3om, ocmoTuyeckoe gaBrieHMe pacteopa mo4veBuHbl CO(NH2)2 6onbue,
yem chbeHona C6H50H, B 1,57 pas.

121. | Bel4McnuTb MONEKYISIpHYO Maccy MOYEBUHbI, ECN BOAHBLIN pacTeop, coaepxatimn 0,3680 r
MOYeBUHbI B 200 cM®, npu 20 °C umeeT ocmoTuuEeCKoe aaBnieHve 74630 Ma.

PeweHue:

[AnA BblYMCIEHNA MOJEKYNAPHOW MacCbl MOYEBUHbI ucnonb3yem dopmyny BaHT-
FNodpa: M = (RT) / (pV) * ,

rae M - MoneKkynsipHasi Macca MCKOMOro BellecTBa, R - yHMBepcanbHas razoBasi
nocrtosiHHas (8,314 [x/monb-K), T - remnepatypa (B KenbBuHax), p - NNOTHOCTb
pacTtBopa (B kr/m3), V - o6em pactBopa (B mM3), T - ocMoTu4eckoe gaeneHue (B lMa).
MpuBeaem gaHHble kK CU:

macca Mo4yeBuHbI (m) = 0,3680 r

ob6bem pactBopa (V) = 0,2 n = 0,2 gm®

Temnepartypa (T) = 20°C = 293,15 K

ocmoTuyeckoe gaBrneHue (1) = 74630 MNMa

MnoTtHocTb pacTBOpa (P) MOXKHO BbIYMCNUTL NO chopmyne: p=m/V,

rae m - macca pacTtBopa, V - o6bem pacteopa.

Pp=m/V=0,3680r/0,2 gm* = 1,84 r/am® = 1840 kr/m*

MoactaBuM n3BecTHbIe 3Ha4YeHUs B popmyny Bant-Iocpdpa:

M = (RT) / (pV) * w = (8,314 Mxx/monb-K * 293,15 K) / (1840 kr/m* * 0,2 am®) * 74630 MNa =
60,06 r/monb

OTBeT: MoneKynsipHaA Mmacca Mo4eBUHbI paBHa 60,06 r/monb.

122. | Bbelumcnutb noTeHuman cepebpsHOro anekTpoaa B pacTBOpe HUTpaTta cepedbpa MonsnbHON
KoHLeHTpaLmm 1 monb/kr npu 25 °C.




PeweHue:

[Ansa pacyeTta noTeHumnana cepe6pAHOro anekTpoaa HE06xoA4MMO UCTNONb30BaTh
dopmyny HepHcra: E = EO - (RT / zF)In([Ag+] / [Ag])

rae E - noteHuman cepebpsiHoro anekrpoaa, EO - ctraHgapTHbIN noTeHUuan
cepebpsiHoro anekTpoaa (paBHbil 0.8 B), R - yHMBepcanbHas ra3oBast NOCTOsIHHaA
(8.314 Ox / (monb * K)), T - Temnepatypa B KenbBuHax (25 °C = 298 K), z - uscno
3NEeKTPOHOB, NepefaBaeMbIX B peakLMm OKUCIIeHUA-BOCCTaHOBIEeHUA (Ansa cepebpa z =
1), F - noctosiHHaa ®apages (96 485 Kn / monb), [Ag+] - KOHLeHTpauus MOHOB cepebpa B
pacTBOpe.

Takum obpas3om, noacTaBnsAs 3Ha4YeHUA B chopmyny, nony4vaem:

E =0.8-(8.314 * 298 / (1 * 96485))In(1)

Bbluncnsiem HaTypanbHbin norapudgm ot 1 (Tak Kak KOHL,eHTpaLus MOHOB cepebpa
paBHa 1 monb / Kr) - oH paBeH 0:

E=0.8-(8.314*298/96485) *0=0.8 B

Takum obpas3om, noTeHUMan cepebpsHOro aneKkTpoaa B pacTBope HUTpaTa cepebpa
MOnsANbHOW KOHUeHTpauuu 1 monb / kr npm 25 °C paBeH 0,8 B.

123.

OCMOTUYECKOE AaBMeHNe pacTBOpa 3MeKTPonMTa MOMAPHOI koHLeHTpauun 0,05 monb/am®
npu 0 °c paBHO 2,725-10° Ma. KaxyLasacsa cteneHb guccoumanim anekTponmnta B pacteope 75
%. Ha ckornbko MOHOB ANCCoUMMpPYET MOFEeKyrna arekTponuTa?

PeweHue:

[ns pelleHus 3agaym HYXXHO UCNOSIb30oBaTb hopMyry AN pacvyeTa OCMOTUYECKOro
aasneHuna pacrteopa:ll = iMRT,

rae I - ocMoTu4yeckoe AaBneHue, i - BaHT-IodpchpoBa KOHCcTaHTa (Ko3adhcpnLmeHT
Auccoumnauun), M - MonsipHOCTb pacTBopa, R - yHnBepcanbHas ra3oBas noctosiHHas, T -
Temnepatypa B KenbBuHax.

Takke HY)XHO 3HaTb, YTO NMpPU NOJIHOM AUCCcCOoLMaALMU IFIEKTPONUTA YUCIIO MIOHOB PaBHO
ko3 cpuumeHTy guccoumauum i, a Nnpyn 4YacTUYHOM gMUccoLMalum YNCrio MOHOB PaBHoO i *
o, rae o - KaxyLlascs cteneHb guccouualumu.

[Ona Havyana, HY>XHO BbIYMUCIIUTb MOJSIIPHOCTb 3M1EKTPOMNIUTA, UCNOSIb3Ys €ro MOJISIPHYH
KOHUeHTpauuo:M = 0,05 monb/n

3atem, Hy)XHO nepeBecTu Temnepatypy B KenbBuHbl: T = 0 + 273,15 K = 273,15 K

[Danee, MOXHO BbIMUCIIUTbL KO3PULUEHT AUCCOoLUaLUM i, UCNOSNb3YS KaXYLLYyHCA
cTeneHb aguccouunauum a: o =75 % = 0,75

i=a*2=15

Tenepb, NoAacTaBnsAsA BCe NU3BECTHbIe 3Ha4YeHUA B POpMyny, MOXXHO HalTHU YUCTIO
MOHOB, Ha KOTOpble auccouumupyeTt Moriekyna anekrponura: = iMRT

2,725-1075 Na =1,5* 0,05 monb/n * 8,31 [bx/(Monb-K) * 273,15 K

Orcioga: i =N/ MRT * 1/a = 2,725-1075 Na / (0,05 monb/n * 8,31 Ox/(monb-K) * 273,15 K) *
1/0,75 = 2,48

Takum obpa3om, MoneKyrsa afneKkTponuTa guccoummpyet Ha 2,48 noHa.

124.

B 80 r 6eH3ona pacTtBopeHo 6,48 r cepbl. [MoBbILLEHNE TeMnepaTypbl kunexHusa pactesopa 0,81
°. N3 cKonbkyx aTOMOB COCTOWT MOJIeKymna cepbl?

PeweHue:

[Ana pelueHnA 3TOM 3a8a4YM Mbl MOXXEM UCNOJIb30BaThb 3aKOH Payns, KOTopbIA rnacwur,
YTO fgaBrfieHMe napa Hag pacTBOPOM paBHO CyMMe napuuvanbHbiX AaBlEeHUN KaX[oro
KOMMOHEeHTa B pacTBOpe, YMHOXEHHbIX Ha UX MOJISIPHYIO JONH0.

U3BecTHO, 4TO 80 r 6eH3ona cogepxar 6,48 r cepbl. [peaNoONoOXNM, YTO MOJIEKYTbI
6eH30Ma He B3aMMOAENCTBYIOT C MONEKynamu cepbl U 4TO 6€H30M 1 cepa ABNAKOTCS
maeanbHbIMU XUgKocTaAMU. Torga MonsipHasi AoONA cepbl B pacTBope 6yaeT paBHa:
Mr (S) / (Mr (S)+Mr (C¢H¢) = 6.48 r/monb / (32.06 r/monb + 78.11 r/imonb) = 0.074

(Mr (S)+Mr (C¢Hg) / (Mr (S) = (32.06 r/Mmonb+78.11 r/monb)/ 6.48 rImonb =0.074
CnepoBarenbHO, MonsipHasa gons 6eHsona 6yaeTt paBHa:

1-0.074= 0.926

Tenepb Mbl MOXeM ucnonb3oBaTb opmyny KnanenpoHa-Knaysuyca ans BblumcneHus
M3MeHeHus Temnepartypsbl kuneHusa: A T =K M-w,

roe A T - usmeHeHue TemnepaTtypbl kuneHus, K_- nocTtosHHasa KpMockonuu ansi
6eH3ona, M - monsipHOCTb pacTBOpa (B A4aHHOM crlyvae paBHa MONsIpHOW faone
6eH30na), w, - MOnbHasA gons obaBneHHOro BelecTBa (B 4aHHOM crny4vae cepbil).
3HauyeHMe NOCTOSAHHOM Kpuockonuu Ansa 6eHsona paBHo 2,53 °C/m, noaTtomy:

AT = 2.53 °C/m-0.926 -0.074=0.0198 °C

MU3BecTHO, 4To AT = 0.81 °C, cnepgoBaTtenbHo: 0.0198 °C=0.81°C -1/n;

rae n; - KOIM4eCcTBO MONEKYs cepbl B Monekyse pactBopa. PewumB 3Ty ypaBHeHue
OTHOCUTESIbHO Ny, MOJNYYUM:




n,=0.81 °C/0.0198 °C=40.91
Takum o6pasom, MoneKkyna pacTBopa COCTOMT U3 NpuGnuantTensHo 41 atoma cepbl.

125.

PaccunTaiite BpeMmsi, 3a KOTOPOE YacTuLbl AucnepcHon dasbl paguyca 0,30-10° mMm ocsayT B
BOZE Ha [JHO CTakaHa BbicoTol 30 cM. MnoTHocTb Boabl 1000 kr/m°, BsizkocTs - 1-107Ma-c.
[cnepcHasi pasa BaCO; MnoTHoCTb AucnepcHoit dasbl -3500 kr/m®

PeweHue:

Ana pelleHna AaHHOW 3aga4yM He06Xx0AMMO UcNosb3oBaTh 3akoH CToKca, KOTOpPbIN
onucbiBaeT CKOPOCTb OCaXAEHUA YacTULbl B XXuakocTu. CornacHo aToMy 3aKoHy,
ckopocTb ocaxaeHus (V) yacTuubl onpegenseTca no copmyne:
V=(29)*(p-p0)*g*rr2/n,

rae p - MIOTHOCTb YacTuubl, PO - NJIOTHOCTb XUAKOCTU, g - yCKOpeHue cBo6ogHoro
nageHwus, r - paguMyc Yyactuubl, n - KO3 PULMEHT BA3KOCTU KUOKOCTU.

Ansa HaxoxaeHnsa BpemeHu (t) ocaxkaeHus YacTuLbl HYXXHO NOAENUTb BbICOTY CTaKaHa
Ha CKOpPOCTb ocaxgeHusi: t=h/V,

rae h - BbicoTa cTakaHa.

Tenepb noacTaBMM BCe AaHHble B hOpMynbi:

V =(2/9) * (3500 - 1000) * 9.81 * (0.30 * 10~-3)22 / (1 * 107-3) = 2.75 * 107-6 m/c.
t=0.3/2.75*107-6 = 109090 cekyHn, nnu okono 30 4yacos.

Takum obpasom, yacTuubl gucnepcHon ¢pasbl paguyca 0,30 MM ocagaTcs Ha AHO
cTakaHa BbicoTou 30 cm 3a npumepHo 30 yacos.

126.

OnpepenuTe BpeMsi, 3@ KOTOPOE YaCTULbI ANcNepcHoit dasbl paaunyca 0,20-10° Mm ocsayT B
BOZE Ha [JHO CTakaHa BbicoToi 30 cM. MnoTHocTb Boabl 1000 kr/m°, BsiskocTs - 1-10°Ma-c.
OncnepcHas dasa Fe(OH); MNMnoTHocTb ancnepcHom dasbl - 4430 kr/m>

PeweHue:

Ana pelleHnsa 3agaym ucnonb3yem 3akoH CTokca, KOTOpbIN onpepensieT CKOPoCTb
OBWKEHUA YacTul B XXMAKOCTU Npu Ux ocegaHun: v = (2/9) * (r*2) * (ep - pf) *g/n

roe v - CKopocTb ocelaHUA YacTuUL bl

r - paguyc YacTuubl

PP - NNOTHOCTbL YacTULbl

pf - NNOTHOCTL XMAKOCTU

d - YCKOpeHue cBo604HOro nageHus

N - KO3APPULUNEHT BAZKOCTU XKUOKOCTU

CHauyana nepeBegeM paguyc 4acTul U3 MUNIIMMETPOB B MeTpbl: r = 0,2010A-3 m
3aTtem noactaBuM 3Ha4YeHus B oopmyny:

v =(2/9) * (0,20°10"-3 m)*2 * (4430 kr/m*3 - 1000 kr/m”3) * 9,8 m/c*2 / (1°10”-3 Ma<c)

v =4,92:10*-6 m/c

Tenepb MOXHO onpeaenuTb BpeMs, 3a KOTOpPOe YacTULbl oceAaloT Ha AHO CTakaHa
BbicoToM 30 cm.

[na atoro Bocnonb3yemMcsi (popMysion CBA3N NPONAEHHOIO NyTU, BPeMEHU U CKOPOCTH:
s=v*t

rae s - NPONAeHHbIN NYTb

t - Bpemsa

V - CKOpPOCTb

Tak KaK YacTuubl oceAaloT Ha AHO cTakaHa BbicoTon 30 cM, TO NPOMAEHHbIM NYTb paBeH
BbicoTe cTakaHa: s = 0,30 m

MopcTtaBuM M3BECTHbIE 3HAYEHUA U PeLLUM YpaBHEeHUe OTHOCUTENbHO BPEMEHU:
t=sl/v

t=0,30 m/ 4,92¢10*-6 m/c

t=61016 c = 16,95 4

OTBeT: YacTuubl agucnepcHomn dasbl paguyca 0,20°10*3 mm ocefaloT Ha AHO cTakaHa
BbicoToi 30 cM npumepHoO 3a 16,95 u.

127.

Haitu Bpems, 3a KOTOpoOe YacTuLbl AMcrnepcHOn asbl pa,qm;/ca 0,25-10° MM ocaayT B BoAe
Ha [iHO cTakaHa BbicoToi 30 cM. MnoTHOCTb Boabl 1000 Kr/M°, BsiakocTb - 1-10°Ma-c.
OuncnepcHasa dasa BaSO, NnoTHocTb AncnepcHom dasbl -4500 kr/m>
PeweHue:

B HauyanbHbIN MOMEHT BpeMeHU BCe YacTULbl HAXOAATCA B BepXHel TOYKe CTakaHa u
MMeloT NOTEeHUMaNbHY 3Hepruto, kKotopas 6yaeT npeobpasoBaHa B KWNHETUYECKYIO
3Hepruo npu aBmxxeHn BHU3. MNMpu ABMXKeHUN B Boge Ha YacTULbl HaYMHaeT
OeNcTBOBaTb CUIla CONMPOTUBIIEHUs, KOTOpasi TOPMO3UT UX OBUXKeHune. PaBHoBecHoe
3Ha4YeHne CKOPOCTU ABWXKEHMUA YacTuL, 6yaeT JOCTUNHYTO TorAaa, korga cuna
conpoTuBrieHns byaeT paBHa cure TSHKecTU YacTu,.

Mo 3akoHy CToKca Ansi onpegerieHUsi CKOpoCTU ocefaHusA YacTulbl B XXMAKOCTU UMEeM:




v = (2/9)*(p_n-p_x)gr2/n,

rae: g - yckopeHue cBo6ogHoro nageHus, g = 9,81 m/c2.

YckopeHne cBOGOQHOro NageHusi He 3aBMCUT OT CBOMCTB cpefbl, NO3TOMY A BCeX
YacTuL oHo byaeT oauMHakoBbIM. CrniegoBaTenbHO, CKOPOCTb OoceAaHus byaer 3aBUCeTb
TONbKO OT pa3Mepa 1 NMOTHOCTU YacTuL, a TaKKe OT BA3KOCTU cpenbl.

YT1oObI ONpenenUTb BpeMsi, 3a KOTOpPOe YacT1Lbl 4OMAYT A0 AHA CTaKaHa, HYXHO
yyecTb, YTO NpU ABUXEHMN BHU3 CKOPOCTb YacTuL OyaeT yBenmuMBaTbCsi, NOKa cuna
COMPOTUBINEHUA He CTaHET paBHa cune TAXeCcTU. 3aTeM CKOPOCTb OCTaHeTCH
NOCTOSIHHON [0 TeX MOP, NOKa YacT1Lbl He AOCTUTHYT AHAa. Takum obpa3om, Bpems T, 3a
KOTOpOe YacTulbl 0OcenatoT Ha [HO, MOXHO BbIYMCNUTL No dopmyne:

T=hlv,

rae h - BbicoTa cTakaHa.

MoacTtaBnaa 3Ha4YeHUe CKOPOCTU oceaaHus, Nosyyaem:

T = (9/2)*(n/((p_A-p_x)gr*2))*h

MoacraBnsasn YMcnoBble 3HAYEHUSA, MOMYUYUM:

T = (9/2)*(1+10~(-3) Ma+c / ((4500 - 1000) kr/m"3 * 9,81 m/c*2 * (0,25°107(-3) m)*2)) * 0,3 m =
2425,3 ¢ = 40 muH

Takum obpas3om, Bpemsi, 3a KOTOpoe 4YacTulibl gucnepcHon dasbl paguyca 0,25°101(-3)
MM OcefaloT Ha AHO cTakaHa BbicoTon 30 cM, cocTtaBnsieT okono 40 MUHYT.

128. | PaccuntanTte Bpems, 3a KOTOpOe YacTuLbl AucnepcHon asbl paguyca 0,30:10° mMm ocaayT B
BOAE Ha AHO CTakaHa BbicoTol 30 cM. MnoTHocTb Boabl 1000 kr/m°, BsizkocTk - 1-10™Ma-c.
[wvcnepcHasa gasa Pbl, NMnoTHocTb gnucnepcHon gasbl -6160 kr/m>
PeweHue:
[Ana peleHna AaHHOW 3agayn Bocnonb3yemcs ypaBHeHunem CTokca, kotopoe
onucbIiBaeT 3aKOH 0ceAaHNA MarneHbKUX cpepuyecKkux 4acTul, B XXUOKOCTU:
v=(2/9)*(r*2) *(p1-p2)*g/n
roe v - CKoOpocTb ocefaHus
r - paguyc Yactuubl, p1 - NIOTHOCTb YacTULbl, P2 - NJIOTHOCTb XUAKOCTU
d - YCKOpeHue cBo60o4HOro nageHus
N - KO3 (PULMNEHT BA3KOCTU XXUOKOCTH
[Ansa Havyana Heo6xoQuMO NepeBecTU paguyc 4acTulibl B MeTpbI:
r=0,30* 102-3 Mmm = 0,30 * 10*-6 m
Tenepb NoACTaBUM U3BeCTHble 3HAYEHUS:
v =(2/9) * (0,30 * 10*-6 m)*2 * (6160 kr/m*3 - 1000 kr/m”3) * 9,81 m/c”*2/ (1 » 10”-3 Ma-c)
v = 3,91« 107-7 m/c
Ons BblYUCNeHUs1 BpeMeHU, 3a KOTOpPOe YacTUllbl 0OceAaroT Ha OHO CTaKaHa,
BOcnonb3yemcs hopMyrioln Ansi pacCTOSAHUSA, NPOMAEeHHOro cBO604HO NaAaloLWmm
Tenom:
h=(1/2) *g * tr2
roe h - BbicoTa, Ha KOTOPYHO NOAHUMETCSH Teso 3a BpemsA t
d - YCKopeHue cBo6o4HOro nageHus
B Hawem cnyyae yacTuubl ocedaloT Ha AHO cTakaHa, noatomy h = 0,3 M. Pewunm
ypaBHeHUe OTHOCUTENbHO t:
t = sqrt(2h/g) = sqrt(2 * 0,3 m/ 9,81 m/c*2) = 0,244 c
Takum obpas3om, Bpemsi, 3a KOTOpoe YacTulbl gucnepcHon dasbl Pbl, paguyca 0,301 0°
MM OocedaloT Ha AHO cTakaHa BbicoTon 30 cMm, coctaBnsieT npumepHo 0,244 c.

129. | OnpepenuTe Bpewmsi, 3a KOTOPOE YacTuLbl AMcCnepcHon a3kl paguyca 0,35-10° Mm ocaayT B

BOAE Ha AHO CTakaHa BbicoTol 30 cM. MnoTHocTb Boabl 1000 kr/m°, BsizkocTk - 1-10™Ma-c.
[wvcnepcHasa gasa PbF, NnotHocTb ancnepcHon gasbl -83700 kr/m>

PeweHue:

Ana peweHnsa 3agayum Bocnosnb3yeMcsi 3aKoHOM CToKca, KOTOPbIA ONUCbIBAaeT CKOPOCTb
ocaxaeHus cchepuyeCcKUX YacTuL, B XXMOKOCTU Noa AeACTBUEM CUNbI TSXKECTU:
v=(2/9)*(p_p-p_l)*g*rt2/eta,

rge v - CKOpoCTb OCaXAeHus1, p_p - NJIOTHOCTb YacTuy gucnepcHomn cpasbl, p_I -
NNOTHOCTb XUAKOCTU (BOAbl), g - yCKOpeHue cBO604HOro nageHus, r - pagumyc yactuu,
eta - BA3KOCTb XXUAOKOCTU.

U3 ycnoBusa 3agaum usBecTHbl: r = 0,35°107-3 M, p_p = 83700 kr/m”3, p_I = 1000 kr/m*3, h
=30 cm =0,3 m, eta = 1+107-3 MNMaec, g = 9,81 m/c”2.

Ons onpegeneHnsi BpeMeHU ocaXaeHusl YacTUL Ha AHO CTaKaHa BbIYMCIIUM CKOPOCTb
ocaxpgeHus no copmyne Ctokca:

v=(2/9)*(p_p-p_l)*g*r*2/eta=(2/9)* (83700 - 1000) * 9,81 * (0,35°10"-3)22 / (1+10"-
3) = 4,4+107-5 m/c.

3amMeTUM, YTO CKOPOCTb OCaXAEeHWUS He 3aBMCUT OT BbICOTbI CTakaHa, NO3TOMY AJisi




onpeaeneHNsa BpeMeHU ocaXaeHUA Ha AHO cTakaHa MOXHO ucnonb3oBaTb hopmyny
paBHOyCcKOopeHHoro aswxeHus: h = 1/2 * g * tA2, rge t - Bpemsa ocaxgeHus.

Pewas 3ty hbopmMyny oTHocuTenbHO t, nonyyum:

t=sqrt(2*h/g)=sqrt(2*0,3/9,81) = 0,24 c.

Takum obpas3om, Bpemsi, 3a KOTOpoe 4acTulibl gucnepcHon dasbl paguyca 0,35°104-3 m
ocsAyT Ha AHO cTakaHa BbicoTton 30 cm, coctaBnsieT okono 0,24 c.

Kputepun 1 LWKanbl OLEHKN:

- OL|eHKa «3a4YTeHO» BbiCTaBnseTca oby4atoLemMycs, eCnm OH OpUeHTUpyeTcs B MaTtepuarne,
OTBETUI Ha BCe BOMNPOCHI, JONYCTUB He Boree 4 owmnboK B OTBETE, pa3obpancs B YCIOBUN KEWNC-
3a0aHuns, NpY peELLEHNN NPUMEHUIT HY>XHble (POpMYIbI, MONYYU NPaBUITbHBIN OTBET WITK, MPU HaNMUYNK
owmnbKKn, CyMer ee UCMpaBuTb.

- OLleHKa «He 3a4TeHO» BbiCTaBnseTcs obyyaroLemMycsi, ecriv OH He OPUEHTUPYETCH B
MaTepuarne, OTBETUIT HE Ha BCe BOMPOChI, AonycTun 6onee 4 owmnbok, He pa3obparcs B yCrnoBum
3a4a4u, Npy peLLeHnn NPUMEHMUIT OLLIMBOYHbIE POPMYIbI, MOMYYMIT HE NPABUSbHBIA OTBET, HE CyMen
NcnpaBuTb OLINOKKM Jaxke C MOMOLLbIO NpenogaBaTens.

34. CobecedosaHue (eonpockbl Ons 3a4ema)
3.4.1. Wlupp u HaumeHOBaHUe KOMMIemMeHyuu

O606weHHas epynna komnemeHyuu (OK1-5,9,10, INK 1.1- 1K 3.3)

Ne
sanaHns dopmynupoBka Bonpoca

130. O6LLas xapakTepuCcTMKa arperaTHoro COCTOSIHUS BELLECTBA.

131. "a3oobpa3Hoe cocTosiHMe BellecTBa. YpaBHeHne KnaneripoHa-MeHpeneesa

132. 3aKkoHbl ngearnbHbIX ra3os.

133. Tepmoxumunst. TennoBble 3EKTbI XMMUYECKMX peakuuin. TennoTta obpasoBaHus,
cropaHus.

134. YyeHne 0 CKOPOCTU XMMUYECKUX peaKLUii.

135. XapaKkTepuCTUKa XXUOKOro COCTOSIHUA.

136. OCHOBHbIE MOHATUA XMMUYECKON TEPMOANHAMUKMN.

137. ONEKTPOKUHETUYECKNE CBOWCTBA KONMMOULHbLIX CUCTEM.

138. CTpoeHure 1 3apsa KonnouaHbIX YacTul.

139. YpaBHeHve BaH gep-Baanbca. PeanbHble rasbl.

140. BTopoe Havyano tepmoguHamukn. OCHOBHbIE (DOPMYITMPOBKN.

141. MpuHUMN paboTbl Tennoson MmawmnHel. Linkn KapHo u ero KIg.

142. KuHeTnyeckne ypaBHEHUS peakLmii NepBoro 1 BTOPOro nopsaka.

143. Bbicanneanve BMB. CtygHu. 'enun.

144. KoHCTaHTa XMMUYECKOro paBHOBECHS!.

145, "a3oBble cmecn. 3akoH [anbToHa.

146. [NoBEpXHOCTHOE HaTAXXEHUE XUAKOCTEN. M3mepeHre NOBEPXHOCTHOrO HaTAXXEHWS.

147. OCcoBEHHOCTN KaTanMTUYECKUX peakL .

148. [Mpr3HaKn XMMUYECKOrO paBHOBECUSI.

149. TepMoanHaMM4eckne npoLecchl. DHTANbMUSA CUCTEMBI.

150. MonekynspHoO-KMHETUYECKNE CBOMNCTBA KONNOUAHbIX pacTBOPOB.

151. OcobeHHocTn pacTBopoB BMB.

152. dakTopbl BNUSIOLLNE HA CKOPOCTb XMMUYECKMX peakuui. 3akoH aenctenst Macc. Obwas
XapaKTepucTuka pacTBOpPOB.

153. [aeneHne napa pasbaBneHHbIX pacTBopoB. 3akoH Payns. MNpaeuno BaHT-Iodda

154. OMynbCcun, NX XapaKTepUCTMKa 1 CBONCTBA

155. TennoemkocTb BeLEeCTB.

156. YyeHne 0 CKOPOCTU XMMUYECKUX peaKLuii.

157. KuneHve pacTBopoB.

158. OneKTpoAHble NOTEHUMAIbI U X U3MEPEHME.

159. TepmognHaMmmnyeckne noTeHumansbl.

160. dakTophbl, BNusoLLne Ha XuMmudeckoe pasHosecue. MNMpuHuun Jle-LaTense.

161. 3amep3aHune pacTBOpPOB.

162. [MoHATHE 0 XMMMYECKOM CPOACTBE. YpaBHEHUE N30TEPMbl XMMUYECKOW peakLmu.

163. Koarynsums. YCTON4YMBOCTb KOMMNOWAHBLIX pacTBOPOB.




164. IMpusHakn TBepaoro coctosiHnA. NnaeneHve n oTBepaeBaHVe BELLECTB.
165. YKngkne pactBopbl U CUCTEMbI C HEOrPaHUYEHHON PacTBOPUMOCThIO.

166. BsaskocTb xugkocten. MiamepeHue BA3KOCTU.

167. fBneHve HabyxaHusa BMB.

168. lMNepBoe Hayano TepMoANHaAMUKU.

169. Teopust akTMBaUMM MOMEKyI. QHEpPrua akTuBauun. YpaBHeHMe AppeHuyca.

3.5. Kypcoeass paboma (npoekm) (npumepHbie membl)
3.5.1. lWugpp u HaumeHo8aHUe KoMremeHyuu

O606weHHas epynna komnemeHyuu (OK 1-5,9,10, INK 1.1- 1K 3.3)

Ne
3anaHmns dopmynupoBka Bonpoca
170. TennoBou 3ppekT peakLmu
171. TepmogmHamuka peakunin
172. ArperaTHble COCTOSIHWS BELLECTB
173. CKOpOCTb XUMNYECKMX peakLni
174. XMnYeckoe paBHOBECUE B reTEPOreHHbIX CUCTEMAX.
175. XMn4eckoe paBHOBECUE B FOMOIEHHbIX CUCTEMaX
176. OcMOoTUYeCKOE AaBeHNE B pacTBOpPax HESNEKTPONIUTOB U 3NEKTPOSTUTOB.
177. PaBHOBecHoe pacnpefeneHue BewecTsa Mexay ABYyMS HECMELLINBAOLLNMUCS XXUOKOCTAMM.
178. OKCTpaKLMs Kak npobonoarotoBka K XMMMYECKOMY aHanmnay
179. Apncopbumnst TBEPALIMIN N XNAKUMN copbEeHTaMM.
180. lMeperoHka GMHapHbIX cMecen. MNMocTpoeHne gnarpamm «CocTaB-TeMNepaTypa KUMNeHUs »
181 OcobeHHOCTH CTEKN00OPa3HOro arperaTHOro COCTOSIHUS U ero NpPUMeHeHMe B npubopax
XMMWYECKOro aHanuaa
182 [NpnMeHeHne NHEPTHBIX ra3oB B KAYECTBEHHOM M KONIMYECTBEHHOM aHanuae
183 BnunsaHune cxxatna ra3oB Ha MHTEHCUUKALMIO XUMUYECKMX MPOLLECCOB
184 IMprMeHeHWe ropssyen n XornoaHoM nrasbl B NPOMbILLNIEHHOCTU
185 IMNepeoxnaxgeHHbIe XNOKOCTU U UX NPUMEHEHNE.
186 #ABneHne ocmoca B XuMmyeckoMm aHanuae. duanua.
187 [TonyueHne ¥ CBOWMCTBA SMYIILCHIA.
188 CraOunm3anys KOJUIOMAHBIX PacTBOPOB, 30JIEH U TeJeil.
189 CBoWncTBa 1 NpUMEHEHNE MeH
190. MpakTnyeckoe NpUMeHeHNe agcopoLmn.
191. OneKTponpoBOAHOCTL PACTBOPOB U KOHAYKTOMETPUYECKMI aHanNu3.
192. lNpnumMeHeHne NOTEHUNOMETPUM B XMMUYECKOM aHanmse.
193. Kopposus metannos
194, XMUYECKME NCTOYHMKM TOKA KaK SKOJTOrMHYECKN YNCTbIE UCTOYHUKN SHEPTUMN.
195. [NpakTnyeckoe NnpMMeHeHne INeKTPonmaa.
196. KonnowaHble cMcTeMbl B NPUPOAE N TEXHUKE.
198. MeToabl nccnegoBaHus BbICOKOOMCNEPCHBLIX CUCTEM.
199. M3yyeHure aBneHuss HabyxaHunsi NpupogHbIX U cuHTeTudecknx BMC.
200. OnNEeKTPOOCMOC 1 ANeKTPodopes, UX NPaKTU4eckoe NPUMEHEHNE

4. MeTogu4yeckune MaTtepuanbl, onpegensrouue npoueaypbl oueHnBaHusA 3HaHWA, YMeHMﬁ,
HaBbIKOB U (MHM) onbiTa A4eATesNIbHOCTU, XapaKTepu3yrLwmnx 3tanbl (*)OpMVIpOBaHVIﬂ KOMMNeTeHUUNn.

Mpoueaypbl OUEHMBAHUA B XO4e W3YyYeHUs OUCUMMAWHBI 3HAHWA, YMEHUA W
HaBbIKOB, XapaKTepusylLmx aTanbl POPMNUPOBAHUS KOMMNETEHLMIA, pernameHTUpyoTCs
NOJIOXXEHUNAMMU:

-M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCoBbIX 3K3aMeHax 1 3adeTax;

- M BIryut 4.1.02 MNonoxeHne 0 peNTUHrOBOMW OLIEHKE TEKyLLen ycneBaeMoCTH.




Ans oueHkn 3HaHMKW, YMEeHUN, HaBbIKOB OOyyalwmxca no  AUCUUNIINHE
NPUMEHSAETCA PENTMHIoBas cuctema. Mtoroeas oueHka no gucumnimHe onpeaensercs
Ha OCHOBaHWW onpefeneHns cpegHeapMdPMeTMYECKOro 3HadyeHnsa 6annos No Kaxgomy
3agaHuio.

3ayeT No gucuMNMHE BbICTABNSAETCA B 3a4e€THYO BEOOMOCTb MO pe3yrbTaTam
paboTbl B CeMecTpe nMocre BbINOfIHEHMS BCex BMOOB YyyebHom paboTsl,
npeaycMoTpeHHbIX paboyver nporpaMMon AUCUMMAMHBI (C OTMETKOM «3a4TEHO») WU
nonyyYeHnn no pesynbratam TECTUPOBaAHUSA MO BCEM pasgernam AUCUUNINHBI HE MeHee
60 %.

Kputepun n Wwkanbl OLeHKN:

MpoueHTHas wkana 0-100 %; oTmeTka B cucteme

«HeyAoOBNeTBOPUTENIbHO, YAOBNETBOPUTESIbHO, XOPOLLO, OTIINYHO»

0-59,99% - HeyZOBNETBOPUTESTLHO;

60-74,99% - yooBneTBOPUTESTLHO;

75- 84,99% -xopoLuo;

85-100% - oTnu4Ho.

CtygeHT, HabpaBwun 3a Tekywyr paboTy B cemectpe meHee 60 %, T.K. He
BbIMONMHMA BCO paboTy B cemecTpe Mo OOBLEKTMBHbIM MNpuymMHaMm (GonesHb,
omumanbHoe ocsoboxgeHve u T.N.) JonyckaeTca OO 3ayeTa, OOHAaKO emy
AONOMNHUTENBHO 3aJaloTCs BONPOChl Ha cobecegoBaHnm No pasgenam, BbIHOCMMbIM Ha
3aver.

AtTtectauna obyvaroweroca N0 gucumnnvHe  npoBoauMtca B bopme
TECTUPOBaHUA W npegycmaTpuBaeT BO3MOXHOCTb nocrnegyoulero cobecenoBaHums
(3aveta). QuddepeHUnpoBaHHbIN 3a4eT NPOBOAUTCA B BuAe TECTOBOro 3agaHus unu
cobecenoBaHus — Ha BbI6op oby4vatoLerocs.

[MpomexyTodyHOW aTTecTtauuen no npodeccroHanbHON AUCUUNINHE ABNSETCH
KypcoBas paboTa , KoTopas Bkno4aeT B ceba BbINOSHEHME MPAKTUYECKOW 3agadun m
nabopaTopHOro aHanusa , HanucaHme NMCbMEHHOW paboTbl U 3aWwmnTbl cBoen paboThbl B
BMAE BbICTYNNEHNA C JOKNAA0OM U Npe3eHTaumnen.

Kputepuu oueHkun kypcoBon paboTbl (ypOBHeEBas LLKana):

CtyoeHT nogpobHO ocBelwaeT [aHHOro sBNeHus pasgena  duandeckas U
konnougHaa xumus. MNpencraBneHbl akTyanbHble MOAENW W 3aKOHbl, NPeAcTaBfEeHbI
nocnegHve pesynbTatbl UCCnegoBaHWMA B 3Ton obnactu, npumMepbl MCMNOMb30BaHUSA
TEMaTMKMU B MPOMBILWIIEHHbIX U XUMMYECKUX NnabopaTtopusax. B akcnepuMmeHTanbHon
yacTmu  paboTbl  MpuBedeHbl  MeToAuKW,  pe3ynbTaTtbl  WUCCReAoOBaHUMM U
npoaHanuanpoBaHbl. [MoaroToBneHa npes3eHTaums K 3alimMte TBOPYECKOro MpoekTa.
HonyweHo He 6onee 1 owmnbKkn B OTBETE HA BONPOCH! — KOTIINYHO.

CtyoeHT nogpobHO ocBelwaeT [aHHOro sBNeHus pasgena  duandeckas U
konnougHaa xumus. MNpencraBneHbl AKTyanbHble MOOENU W 3aKOHbI, NpeacTaBMEeHbI
nocnegHve pesynbTatbl UCCNegoBaHWMA B 3Ton obnactu, npumMepbl MCMNOMb30BaHUS
TEMaTVKMU B MPOMBbILWSIEHHBIX N XMMUYEckux nabopaTtopmax. B npaktnyeckonm 4yactu
paboTbl nNpuBEAEHbl METOAWKW, pe3ynbTaTbl WCCNeLOBaHUW, NpOaHanM3MpOBaHbI
nonyyeHHole pes3ynbtatbl. [logroToBneHa npes3eHTaunsa K 3awmte TBOPYECKOro
npoekta. fonyuieHo He 6onee 3 ownboK B OTBETE Ha BONPOCHI — KXOPOLLO».

CtyoeHT nogpobHO ocBelwaeT [aHHOro sBNeHus pasgena  duandeckas U
konnougHaa xumus. MNpencraBneHbl AKTyanbHble MOOENU W 3aKOHbI, NpeacTaBMeHbI
nocrnegHue pesynbTaTtbl UCCNegoBaHWM B 3Tol obnactu, npumMepbl MCMNOMb30BaHUSA
TEMaTKN B MPOMBbILWSIEHHBIX N XMMUYeckux nabopaTtopuax. B npaktnyeckon 4yactu
paboTbl MpuBeOEeHbl  MEeTOoAuKW, pe3ynbTaTbl  uccnegoBaHwui.  [logrotoBneHa
npeseHTaumst K 3awuTte TBOpYeckoro npoekra. [onyweHo He 6Gonee 5 owwnbok B
OTBETE Ha BOMNPOCHI — «yAOBNETBOPUTENIbHO»



KypcoBass pabota He cogepXuT OOLLyt0 XapakKTepUCTUKY [OAHHOro siBNEeHus
pasgena dusmdeckas n konnougHast xmmmsa. OTCYTCTBYKOT akTyarnbHble MOAENWN U
3aKOHbI, MNocregHue pesynbTaTbl WCCNEAOBaHUA B 3TOM 006nacTtv, npuMmepsbl
NCNONb30BaHMUA TEMaTUKM B MPOMBILUIIEHHBIX W XMMUYecknx nabopatopusix. B
NPakTUYeCcKon Yactu paboTbl HE NPUBELAEHbI METOOUKW, pe3ynbTaTbl UCCREeLOBaHUN..
He nogrotoBneHa npeseHTauus K 3awiMTe TBOpYeckoro npoekrta. [onyuweHo 6onee 5
OLWIMOOK B OTBETE Ha BOMPOCHI. — KHEYAOBNIETBOPUTENIbHOY.



5. MaTpuua cooTBeTCTBUA pe3ynbTaToB 00yYeHUs, NoKasaTenem, KpUTEPMEM U LLUKaN OLIEHKU

Pe3ynbTathbl 06y4yeHus (Ha
OCHOBe 0DOOLLEHHbIX
KOMMNeTeHLUuMn)

MpeaomeT oueHKU
(npoAykT unn
npouecc)

MokasaTenb OUEeHKU

Kputepuu oueHuBaHus
CcPOpPMUPOBAHHOCTU KOMMETEHLMMN

LLIkana oueHKu

Akagemunyeckas
OoLeHKa

(3auTeHo/He3auTeHO)

YPOBEH b OCBOEHUA
KoMneTeHUUn

OK 01 Bbl6|/|paTb cnocooObl peweHna 3agad HpOd)eCCMOHaﬂbHOVI AeATenbHOCTU, NPUMEHUTESTbHO K Pa3yiIn4HbIM KOHTEKCTaM.
OK 02 OcyLIJ,eCTB.I'IﬂTb NOWUCK, aHanm3 n HTepnpeTaunto VIHC*)OpMaLI,VIVI, HeobxoaMMol AnS BbINOMHEHUS 3adad HpOd)eCCVIOHaﬂbHOVI neATeNIbHOCTU.
OK 03 nﬂaHVIpOBaTb N pearin3oBbiBaTb cobCcTBEHHOE I'IpOCbeCCVIOHaJ'IbHOG N NINYHOCTHOE pa3BUTUE.

OK 04 PaboTaTb B KONNEKTUBE U KOMaHAe, 3¢hEKTUBHO B3aNMOAENCTBOBATL C KOMNfieraMmu, pyKoBoACTBOM, KIUEHTaMMU.

MK 1.1 OueHMBaTbL COOTBETCTBME METOAUKMU 3adaYyaM aHanu3a no guManasoHy usMepsieMbiX 3Ha4eHU u TouHocTu (MpoBOAUT OLeHMBaHUE COOTBETCTBUSA
MeTOOMKM 3apavaM aHanusa rno guanasoHy usmepsieMblX 3Ha4eHUA U TOYHOCTH.)

MK 1.2 BblbupaTb onTuManbHble MeToabl aHanusa. (BbIGop onTumarbHbIX METOAOB UCCIeOoBaHus;
BbINOMTHEHUSI XUMUYECKUX U (PU3UKO-XUMUYECKUX aHamnn3oB.)
MK 3.1 MnaHnpoBaTb U opraHn3oBbIBaTb PAaboTy B COOTBETCTBMU CO CTaHAapTaMu NpeanpusaTus, MexayHapoaHbIMU cTaHgapTaMu U ApyruM TpeboBaHsSIMM
(MnaHMpoBaTb 1 OpraHN3oBLIBaTL PaboTy NepcoHana NPou3BoACTBEHHbIX NoApa3aeneHnin; aHanM3upoBaTh NPON3BOACTBEHHYIO AeATENbHOCTb NoApasaeneHms).

3HaTb

HopMaTUBHas
OOKyMeHTauums

Ha MEeTOAMKY BbINOITHEHNS
N3MepeHUI;

OCHOBHble HOpPMaTMBHbIE
OOKYMEHTBI,
perrnamMeHTupytoLme
MOrpeLLHOCTN pe3ynbTaToB
N3MepeHUI;

COBpPEMEHHbIE
aBTOMaTU3MPOBaAHHbIE
MeTo/bl aHanus3a
NPOMBILLITEHHbIX U
NPUPOAHbLIX 06pasLoB;
OCHOBHble METOAbI aHanu3a
XUMUYECKNX OOBEKTOB;
MeTponornyeckme

XapaKTepUCTukn XmMn4eCcknx

MEeTOLOB aHanmsa,
MeTporiorn4eckmne
XapaKTepUCcTnkn OCHOBHbIX
BMO0B (bVI3VIKO-XI/IMVI‘-IeCKVIX

OcBoeH
CTyneHT otBeTMn Ha 85-100 % Bonpocos .
YA %o P OTMANYHO (NoBbILLEHHBIN
YPOBEHb)
OcBoeH
0,
OTBeTHI Ha BOMPOCHI CtypeHT oTBETUN Ha 75-84,99 % BOnpocos XOpOLLIO (NOBbILLEHHIIA
(TecT) PesynbTaThl TecTa YPOBEHb)
NeNe1-20
CrtyneHT otBeTUn Ha 60-74,99 % Bonpocos yOOBIIETBOPUTENBLHO OC'?OeH
’ (6a30BbIlh ypOBEHB)
He
TyaeHT otBeTun Ha 0-59,99 % Bonpocos He ocBoeH
Crya 0-59,99 % P YOOBNETBOPUTENEHO
CTyOeHT OTBEeTWN Ha Bce BOMPOChl, AONYCTUI Oceoe
Y P ’ y OTNNYHO (NoBbILLEHHBIN
He 6onee 1 oWMOKN B OTBETE
YPOBEHb)
CTyOeHT OTBETUI Ha BCe BOMPOCHI, A0MYCTUI He Ocaoen
601¥|ge 3 oWNGOK pockl, Aony XOpoLuo (noBbILLEHHBI
OTBETHI HA BOMNPOCHI YPOBEHb )
3awmTa CTyQoeHT OTBETUI He Ha BCce BOMPOCHI, HO B TEX, OcBoeH
(saw PesynbTaThl 0TBETA YA P YOOBNETBOPUTENBHO o
nabopaTopHbIX Ha KOTOpble Aan OTBET, HE JOMYCTWIT OLUNOKN (6a30BbIli ypOBEHB)
Ha BOMpoChI
pabor)
NeNe61-71
CTyOeHT OTBETUI He Ha BCce BOMpPOCHI, AONYCTUN | He He ocaoen
GOJYIge 5 owmnbok P Aoy [0OBETBOPUTENBHO HEI0CTaTONHbI
Y P YPOBEHb)




MEeTOO0B aHanu3a;
MeTporiormyeckme
XapaKTepUCTUKA
nabopaTopHOro
0bopynoBaHus.

YmeTb

CTyJJ,eHT Ka4yeCTBEeHHO BbINOJIHUN 3aaHne

paboTaTb C HOpMaTUBHOM TouHocTs nabopaTtopHou paboTbl. Odopmun oT4eT B 334TEHO OcBoeHa
JOKyMeHTauuen Ha BbIMONHEHNA COOTBETCTBUM C METOANYECKNMU yKasaHuamu. OTBeTnn (NOBBILWEHHbIN
MEeTOAVKY aHanuaa; 2:;21:1136:53 OTyer no Ha NOCTaBIEHHbIN BOMPOC Ha cobeceoBaHUN. \ YPOBEHb)
BbIGUPaTL ONTUMAsbHBIE naBOpaTOpHON NaBOPaTOPHLIM MorpewHocTb onpefenerHns He npesbiwaeT 10,0%.
TeXHUYecKue cpeacrea u paboTi paGoTam CTygeHT He BbINOMHWN 3agaHne nabopaTopHOW
METOZb! NCCIIEeA0BaHMI; paboTbl. He odhopmumn oTYET B COOTBETCTBUM C He ocBoeHa
OLIEHMBATb MEeTOANYECKUMM YKa3aHusMK. He oTBeTun Ha He 3a4TeHo (HepocTaToYHbIN
nocTaBfeHHbI BONPOC Ha cobeceqoBaHnM. YPOBEHb)
METponornieckne MorpewHocTtb onpegenernns npesblwaeT 11,0%.
XapaKTepuUcTUKN METOANKN; Oceoen
oLeHnBaTb (():JJ):A%eI(FILTBpg'II:L;ZT'eBce 3apaqun, ponycTun He Gonee 1 OTSINYHO (noBbILLEHHBI
MeTporormyeckne YPOBEHb)
OcBoeH
XapakTepycTiiku . CTygeHT pelwumn Bce 3agayu, gonycTun He 6onee 3 o
nabopaTopHoro PewueHune keiic- LLIMBOK XopoLuo (NoBbILEHHbIA
. PesynbTatsl pelueHns owmoco YPOBEHD)
oGopyAoBaHus. :;\lap,1a 5' r V; 05 Kenc-zafad (aomatuHas OcBoeH
o - 3
118-123 pabora) C;JYIA(?THBL_?eFL:Je”“OT_Ie :ch(lan:sgflu?/l%l:(’l/lHo B TEX, HAKOTOPBIE | noBneTBOPUTENBHO (6azoBbIn
A » He Zony YPOBEHb)
CTygeHT pelumn He BCce 3agayn, U B TeX YTO peLunsn He He ocaoen y
(HepocTaToOYHbIN
AOMNyCTUN OLUMOKN UNW He peLunn 3a4ayn CoBCeEM yAOBMETBOPUTENBHO YPOBEHb)
MpakTnyeckumn onbIT: OcBoeH
oLleHMBaHWe COOTBETCTBUS CtyneHT otBeTun Ha 85-100 % BonpocoB OTJIUYHO (NoBbILLEHHBIN
METOAMKM 3afia4am aHanmusa | VSOBe”b)
Mo AnanasoHy U3MepsieMblX . cBOEH
HAYEHMIA M TOYHOCTH BOMPOCHI CrtyneHT otBeTUN Ha 75-84,99 % Bonpocos X0opoLuo (NoBbILLEHHBIN
3Ha4e OHHOCTY. (cobecenoBaHveny | PesynbTaTbl OTBETOB Ha ypOBeHb)
bpepeHLMpoBaHH | Bonpockl OcBoeH
bil 3a4€T) CrtyneHT otBeTUn Ha 60-74,99 % Bonpocos yOOBMNEeTBOPUTENBHO (6a3oBbil
Ne 130-139 ypOBeHb)
He
- 0,
CrygeHT otBeTun Ha 0-59,99 % Bonpocos VIOBAETBOPUTENLHO He ocBoeH
CtygeHT noapobHO ocBeLlaeT 4aHHOroO SABNEHNS OceoeH
KypcoBasi paboTa 3awuTa kypcoBoMn pasgena dusnyeckas 1 konnongHas XvMmMusl. y
OTMANYHO (noBbILLEHHBI
Ne 170-180 paboTbl MpeacraBneHbl akTyanbHble MOAENN U 3aKOHbI, ypOBeHb)

npegcraBiieHbl nocnegHne pesynbraTthl




uccrenoBaHuii B 3Tol 06racTu, npuMepsl
UCMONb30BaHUsl TEMATVKM B MPOMBILLMEHHBIX U
XuMundeckmx naGopaTtopusix. B npaktuyeckon yacTu
paboTbl NpMBEAEHbI METOAWKM, PedyNbTaTbl
uccneaoBaHui U NpoaHanuanpoBaHsl. MoarotoeneHa
npe3eHTaums K 3aLuTe TBOPHYECKOro NpoekTa.
[onyuieHo He Gonee 1 olwMGKU B OTBETE Ha BOMPOCHL.

CTyneHT noapobHo ocBeLlaeT AaHHOro SBMeHUs
pasgena duandeckast U KonnouaHas XMusi.
MpencTtaBneHbl AKTyanbHble MOAENW U 3aKOHBbI,
npeacTaBreHbl NocneaHne pesynbraThbl
nccnegoBaHuii B 9Tor obnactu, npumepsl
MCMONb30BaHNA TEMaTUKN B MPOMbILLMEHHbIX U
XMMMYecKnx nabopaTtopusx. B npaktuyeckom yactu
paboTbl NpMBeAeHbl MeTOANKN, pe3ynbTaTbl
nccnegoBaHuii, MpoaHann3npoBaHbl NOyYeHHble
pe3ynbTathl. [loaroToBneHa npeseHTauust K 3awmTe
TBOpYecKoro npoekta. JonyLueHo He bonee 3 owmbok
B OTBETE Ha BOMpOCHI

XOpoLLo

OcBsoeH
(NoBbILLEHHBIN
YPOBEHb)

CTyneHT noapobHo ocBeLlaeT AaHHOro SBMeHUs
pasgena duandeckast U KonnouaHas XMusi.
MpencTtaBneHbl AKTyanbHble MOAENW U 3aKOHBI,
npeacTaBreHbl NocneaHne pesynbTtaThbl
nccnegoBaHuii B 9Tor obnactu, npumepsl
MCMONb30BaHNA TEMaTUKN B MPOMbILLMEHHbIX U yAOBMNETBOPUTENBHO
XMMMYecKknx nabopaTtopusix. B npaktuyeckor yactu
paboTbl NpMBeAeHbl MeETOANKN, pe3ynbTaTbl
nccnepoBaHuii. MogrotoBneHa npeseHTaums K 3awure
TBOpYecKoro npoekta. JonyLuieHo He bonee 5 owmbok
B OTBETE Ha BOMpOCHI

OcBoeH
(6a3oBbil
YPOBEHb)

KypcoBasi pa6oTta He cogepxut obLiyto
XapaKTepUCTUKY OaHHOTO SABMEeHVs pa3aena
dpmandeckas u kornnonaHas xummusa. OTCyTCTBYIOT
aKTyarnbHble MOAENU U 3aKOHbI, NocrneaHue
pesynbTaTbl UCCMNEQ0BaHMUIA B 9TOM 06MacTy, NpumMepsi
CMOMNb30BaHMS TEMATUKMN B MPOMBILLTIEHHBIX U
XUMUYecKux nabopaTtopusix. B npakTuyeckomn yactu
paboTbl He NpUBEAEHbI METOAUKM, PesynbTaThl
uccrnenoBaHuii. He nogroToeneHa npeseHTaums K
3almTe TBOpYeckoro npoekTa. HonyweHo Gonee 5
oLMBOK B OTBETE HA BOMPOCHI.

He
yooBneTBoOpuUTESNIbHO

He ocBoeH

OK 05 OcyLecTBnsATb YCTHYIO M MUCbMEHHYIO KOMMYHMKAaLMIO Ha roCcy4apCTBEHHOM A3bIKe C y4eTOM 0COBEHHOCTEN coLmarnbHOro U KyrbTYPHOIO KOHTEKCTa.
OK 07 CogevictBoBaTb COXpaHEHMWIO OKpyXatoLen cpedbl, pecypcocbepexeHunto, 3dpekTMBHO 4eACTBOBATb B YPE3BbIYANHbIX CUTYaUUsX.




MK 1.3 lMogrotaBnueatb peareHTbl, MaTepualbl U pacTBOpPbI, HeobxoaMMble Anis aHanusa. (npOBOJJ,VIT npuroToBieHne peareHToB, MaTepuranoB 1 pacTBOpPOB, HeobXxoaMMbIX Ans

NpoBeAeHNst aHanm3a)

MK 2.1. O6cnyxuBaTh M 3KCNyaTMpoBaTh NabopaTopHoe o6opyAoBaHUe, UCTIbITaTeNbHOe 060pyAOBaHUe U CpeACcTBa U3MepeHUsl XMMUKO-aHanuTUYeckux naéoparopum
(O6cnyxuBaTh U aKCcnNyaTUpOBaTb 060pyAOBaHMEe XUMUKO-aHaNMTUUYECKUX NabopaTopuil; roTOBUTL peareHTbl U MaTepuanbl, Heo6xoauMbie ANsi NpoBeAeHUs aHanusa).
MK 3.2 OpraHusoBbIBaTh Ge30MacHble YCroBusl NMPoLLeccoB 1 Npon3BoacTBa (KOHTponMpoBaTh ¥ BeIMOMHATL NpaBunia TeXHWKM 6e30MacHOCTU, NPOU3BOACTBEHHOW 1 TPYAOBOWA

OVCLMNIVHBI, MPaBun BHYTPEHHEro TpyA0BOro pacrnopsaaka.).

OcBoeH
- 0, -
CTtyneHT oTBeTUN Ha 85-100 % BonpocoB OTANYHO (NOBBILLEHHbII!
3Hatb ypOBeHb)
Buabl nabopaTopHoro CrtyneHT otBeTUN Ha 75-84,99 % Bonpocos Ocsoex
o6opynoBaHIs OTBeTbI Ha BOMpPOCHI YA ’ ° P XOpOoLUo (noBbILLEHHBI
’ (TeCT) PesynbTaThl TecTta ypOBeHb)
ucnbiTaTensHoOro NeNe21-40
obopyaoBaHusa 1 cpeacTea c OcBoeH
TyOeHT oTBeTUn Ha 60-74,99 % Bonpocos OBIIETBOPUTESNBLHO o
N3MEPEHUS XUMUKO- ya ° P ya P (6a30Bbllh ypOBEHD)
aHanuTu4eckmx nabopatopuis; He
- 9 He ocBoeH
npaeun oT60pa npob ¢ CrygeHT otBeTun Ha 0-59,99 % Bonpocos VIOBAETBOPUTENLHO
NCMNonb3oBaHNeEM OcBoeH
. CTyneHT oOTBETUN Ha BCE BOMPOCHI, JOMYCTUIT HE y
crneumnanbHoro obopyaoBaHus; 6 YA 1 6 pockl, Aoy OTMIMYHO (NoBbILLEHHBIN
npasuna akcnnyaTaumum 1 onee 1 ownokn B oTeeTE YPOBEHb)
KanMbpoBku nabopaTopHoro OTBETbI HA BOMPOCHI OcBoeH
060py0BaHS, saLTa PeaviLTaTh! CTyneHT oTBETUN Ha BCe BONPOChHI, AONYCTUM HE XOPOLLO (NOBBILIEHHbIi
w Y 6onee 3 owmn6oK
ncnbITaTenbHoro nabopaTopHbIX oTBeTa Ha YPOBEHb )
obopyaosaHus 1 cpeactea pabor) BOMpPOCHI CTyneHT oTBETUN HE Ha BCe BOMPOCHI, HO B TEX, Ha VIOBNETBOPUTENBHO Ocn§oeH
U3MEepEeHnsi XNMNKOo- NeNe72-85 KOTOpble Aarn OTBET, He JOMYCTUI OLINOKN (6a30Bbllh ypOBEHD)
aHanuTU4eckmx nabopatopuii. He ocBoeH
CTyQeHT oTBETUI HE Ha BCe BOMPOCHI, AONYCTUN He HEOOCTATOMHBIIA
6onee 5 owmnbok YA0BMNETBOPUTENBHO VPOBEHb)
YmeTb CTyaeHT KayecTBEHHO BLIMOSHWI 3aJaHne
aKCrnyaTupoBaTth To4yHOCTL nabopartopHon paboTtbl. Odopmun oT4eT B OcBoeHa
naGopaTopHoe 060pyp‘OBaHy|e B BbINONTHEHUA COOTBETCTBMN C METOONYECKMMU YKaA3aHUAMN. 3a4TeHo (I'IOBbILIJGHHbIVI
COOTBETCTBMU C 3aBOACKUMM aHanusa npu OTBETWN Ha NOCTaBMEHHBIN BOMPOC Ha ypOBEHb)
WHCTPYKUUSIMU; BbINOMHEHUU Ortuet no cobecenoBaHuy.
OCyLLECTBNATL 0T6OP Npob ¢ nabopaTopHoMm nabopaTopHbIM MorpewHocTL onpeaeneHuns He npesbiwaeT 10,0%.
UCMOMNb30BaHUEM paboTbl paboTtam CTyQeHT He BbINONMHWN 3a4aHue nabopaTopHon
cneumanbHOro obopyaoBaHus; paboTbl. He ocbopmum OTYET B COOTBETCTBUU C He ocBoeHa
NPOBOAVTL KANMBPOBKY MEeToANYECKMMU YKa3aHusiMU. He oTBeTnn Ha He 3a4TeHO (HepocTaToOYHbIN
NaBbopaTOPHOrO 0BOPYAOBAHIS; NoCTaBMNeHHIN BONPOC Ha cobecefoBaHNN. YPOBEHb)
’ 0,
paboTaTh ¢ HOPMATUBHBIMM MorpewHocTtb onpegenenuns npesblwaeT 11,0%. 5
CBOEH
AOKyMeHTamMu Ha PeavnbTaThi CTyneHT pewmn Bce 3agayu, gonyctun He 6onee 1 OTANYHO (NOBBILIEHHII
naGopatopHoe obopyAoBaHve. PelueHue kelic- Y N oLIMBKM B OTBETE
3amaHi peLLeHnst Kenc- yPOBEHb)
3agad (QomMaLuHsis OcBoeH
Ne 106-111 CtygeHT pelwmn Bce 3agayu, gonycTun He 6onee 3 -
’ aboTa ’ XOpOLLIO MOBbILLEHHbIN
124-126 P ) OLINBOK P (

YPOBEHb)




CTygeHT pelumn He Bce 3agayn, HO B TeX, Ha OcBoeH
KOTOpble Aarn OTBET, He JOMYCTUI OLWNOKN YAOBNETBOPUTENBHO (6a30BbIN ypoBeHb)
He ocBoeH
CTygeHT pelumnn He BCce 3afayn, U B TeX YTO pewnn | He y
(HepocTaToOYHbIN
AOMYCTUN OLUMGKN MW HE peLunn 3aJayn COBCEM YAOBINETBOPUTENBHO YPOBEHb)
MpakTnyecknm onbIT: o OcBoeH
OgCJ'Iy)KVIBaTb n CrynewT oteetun Ha 85-100 % sonpocos OTNNYHO (noBbILLEHHBI
0BEHb
2%?[3/?(::&1?:: ;I;IMMKO- OtBeTbl Ha BonpoCe ygcsoeH)
. (cobecegoBannegnd | PesynbTathl CtygeHT oTBeTWN Ha 75-84,99 % Bonpocos y
aHanuTnyecknx nabopartopuii; . XOpOLLO (noBbILLEHHBI
dhepeHUMPOBaHHbIN OTBETOB Ha
roToBUTb peareHgbl " 3auer) BOMPOCH! ygzzg::)
maTtepuansl, HeobxoavnMble Ans g R 0
NpOBEEHYS aHANN3A. Ne140-155 CrtyneHT otBeTUn Ha 60-74,99 % Bonpocos yOOBIIETBOPUTENBHO (6230Bbi1 ypOBEHD)
CrtyneHT otBeTun Ha 0-59,99 % BonpocoB ;g OBNETBOPUTENHO He ocBoeH
CtygeHT nogpobHO ocBeLlaeT 4aHHOro SBNEHNS
pasgena dusnyeckas 1 konnongHas XMmMusl.
MpencTaBneHbl akTyanbHble MOAENW U 3aKOHbI,
npeacTaBreHbl NocneaHne pesynbTtaThbl
nccnegoBaHuii B 9Tor obnactu, npumepsl OceoeH
MCMONb30BAHNSA TEMATUKN B MPOMBILUIEHHbIX 1 OTANYHO (NOBBILIGHHbIiA
XMMUYecKnx nabopaTtopusx. B npaktuueckor yactu YPOBEHb)
paboTbl NpMBeAeHbl MeETOANKN, pe3ynbTaThl
nccnegoBaHuii M NpoaHanMa3MpoBaHbl.
MoaroToBneHa npe3eHTauUmMs K 3alwmuTe TBOPYECKOro
npoekta. JonyLueHo He bonee 1 owmbkM B OTBETE
Ha BOMpPOCHI.
CrygeHT nogpobHO ocBeLlaeT 4aHHOro SABNEHNs
KypcoBasi paboTa 3awmTta KypcoBon | pasgena cusmyeckas u KOnnovgHas XuMusl.
Ne 181-191 paboThbl MpeacraBneHbl AKTyanbHble MOAENN N 3aKOHbI,
npeacTaBreHbl NocneaHne pesynbTtaThbl
nccnegoBaHuii B aTor obnactu, npumepsl OcBOEH
MCMONb30BaHNA TEMATUKN B MPOMBILLNIEHHbIX 1 XOPOLLO (NOBBILIGHHbIiA
XMMMYecKnx nabopaTtopusx. B npaktuyeckow yactu YPOBEHb)
paboTbl NpMBeAeHbl MeETOANKW, pe3ynbTaTbl
nccnegoBaHuii, MpoaHann3npoBaHbl NOSyYeHHble
pe3ynbTathl. [logroToBneHa npeseHTauus K sawmre
TBOpYecKoro npoekta. [onyweHo He 6onee 3
ownboK B OTBETE Ha BOMNPOCHI
CtygeHT nogpobHO ocBeLlaeT 4aHHOro SABNEHNS
pasgena dusnyeckas 1 konnongHas XMmMusl. OcBoeH
yAOBMETBOPUTENBHO

M pencrtaBieHbl AKTyaJ'IbH ble MmoAernn N 3aKOHbI,
npegcraBiieHbl nocnegHne pesynbrtaTthl

(6a30BbIlh ypOBEHD)




uccrenoBaHui B 3Tol 06nacTu, npuMepsl
MCMONb30BaHUsl TEMATVKM B MPOMBILLMEHHBIX U
XUMudecknx naGopaTopusix. B npaktudeckon yacTu
paboTbl NpMBEAEHbI METOAWKM, PedybTaTbl
uccnepoBaHuii. MogroToBneHa nNpes3eHTauus K
3almTe TBOPYECKOro npoekTa. [onyLieHo He
Gonee 5 olwMGOK B OTBETE HA BOMPOCHI

KypcoBas paboTa He cogepuT obLuyto
XapaKTePUCTUKY LaHHOrO SIBIeHVs pasgena
douanyeckast u konnougHas xumus. OTCyTCTBYIOT
aKTyarnbHble MOAENW 1 3aKOHbI, nocrneaHue
pesynbTaThl UCCIIEA0BaHWii B 3TOM 06acTw,
npvUMepbl UCMOMNb30BaHWS TeMaTUKMN B
MPOMBbILLMEHHBIX U XMMUYeckux nabopatopusx. B
NpaKTUYECKON YacTn paboTbl He NPUBEAEHDI
METOAMKW, pesyrbTaThl uccregosaHuin. He
MOArOTOBSIEHa NPE3eHTaLUmMs K 3aLyTe TBOPYECKOro
npoekTa. HonyweHo Gonee 5 owmbok B oTBETE Ha
BOMPOCH!.

He
yooBneTBoOpuUTESNIbHO

He ocBoeH

OK 09 Ucnonb3oBaTb MHPOPMAaLMOHHbIE TEXHONOMMM B NPOECCUOHANbHOM AEATENBHOCTY.

OK 10 Monb3oBaTtbcs NpodeccnoHansHoOM AoOKyMEHTaLMEN HA rocyJapCTBEHHOM M MHOCTPAHHOM si3blke
MK 1.4 PaboTtaTb C XMMUYECKMMM BELLLECTBAMUN N 060OPYA0BaHNEM C COBMIOAEHNEM OTpaACIEBLIX HOPM U 3Koformdyeckon 6esonacHocTu (BbinonHATL paboThl €
XUMUYECKMMUN BeLLecTBaMu 1 06opyaoBaHMEM C COOMIOAEHNEM OTPaciEeBbIX HOPM U 3KOMOrM4eckon 6esonacHocTw).
MK 2.2 NMpoBognTb Ka4eCTBEHHbIN U KOJIMYECTBEHHbIN aHaNu3 HeOpPraHM4YeCKNX U OpraHNYecKMX BelecTB XMMUYECKUMU U (PU3NKO-XUMUUYECKUMHU
MeToAamu (MPOBOAUTL Ka4eCTBEHHbIW U KONIMYECTBEHHbIM aHanu3 HeopraHM4Yeckux U opraHMYeckux BellecTB XMMUYEeCKMMU MeToAaMu; NPOBOAUTL
06paboTKy pe3ynbTaToOB aHanu3a B T.4. C UCNONb30BaHUEM annapaTHO-NPOrpaMMHbIX KOMMNMEKCOoB).
MK 2.3 MNMpoBoguTb MeTporormyeckyto 06paboTky pesynbTaTtoB aHann3os (IpoBeanTb MeTponormdeckon obpaboTku pedynbTaToB aHanunsa.)
MK 3.3 AHannampoBaTb NPOM3BOACTBEHHYIO AEATENBHOCTL NTabopaTopmm U OLLEHNBATL SKOHOMUYECKYHO 3¢hPEKTUBHOCTL paboThl (y4acTBOBaTb B obecneyeHmn n

OLEHKE 9KOHOMMUYECKOW 3(pPEKTMBHOCTIN paboThl NO

3HaTb

TEOPETUYECKNE OCHOBBI
npobooTtdopa u
nNpo6onoaroToBKY;
knaccudmkaumm MeToaoB
XUMUYECKOro aHanuaa;
knaccudmkaumm MeToaoB
PU3NKO-XUMUYECKOTO
aHanuaa;

rokasaTenu kadecTea
METOAUK KONMUYECTBEHHOTO

opasgenexus).
OcBoeH
_ o,
CrygeHT otBeTMn Ha 85-100 % Bonpocos OTANYHO (NOBBILIEHHII
YPOBEHb)
OcBoeH
_ 0,
OTBETbI Ha BOMPOCHI CtypeHT otBETUN Ha 75-84,99 % BONpOCOB XOPOLLO (NOBBILIEHHbIi
(TecT) PesynbTaThl TECTa ypOBEHb)
NeNe41-60
CrtyneHT otBeTuUn Ha 60-74,99 % Bonpocos yOOBIIETBOPUTENBLHO OC',BOeH
’ (6a30BbIlh ypOBEHD)
He
_ 0,
CrygeHT otBeTun Ha 0-59,99 % Bonpocos VIOBAETBOPUTENLHO He ocBoeH
OTBeTbl Ha Bonpockl | Pe3dynbTaThl oTBETa CTygeHT oOTBeTMN Ha BCe BOMpOChI, AOMYCTUM OTIMYHO OcBoeH

(3awmTa

Ha BOMNPOCbI

He 6onee 1 oWIMOKKN B OTBETE

(NoBbILLEHHBIN




XMMUYECKOro aHanusa; nabopaTopHbIX YPOBEHb)

npaswuna akcniyaTaumm Noﬁ?gg;)oo

nocyabl, 000pyaoBaHus, T CTyOeHT OTBETUI Ha BCe BONPOChI, AOMNYCTUI He Ocaoen y

NCNosnb3yemMoro Ans Gonee 3 oWwn6ok Xopouwio (I'IOBbILLIeHHbIVI

BbLINOMHEHNS aHanu3a; ypoBeHb)

MeTofbl aHanmaa Bofpbl, CTyOeHT OTBETUI HE Ha BCe BOMPOCHI, HO B TeX, VIOBNETBOPHUTENLHO ch,oeH

Tpe6oBaHMs K BOE: Ha KOTOpble Aan OTBET, He AOMYCTWIT OLUNOKN (6a30BbIlh ypOBEHD)

MeToAbl aHarnm3a ra3oBbIX

cMecen;

BUAbI TONNMBA;

MeToAdbl aHanu3a

OopraHvyeckux NPoayKTOB; He ocBOeH

MeToabl aHanusa CTyQeHT OTBETUIN He Ha BCe BONPOChI, AONYCTUN | He HELOCTATONHBIiA

HeopraHM4YeCcknx NPOAYKTOB; 6onee 5 owmnbok yooBneTBoOpuUTESIbHO ypOBeHb)

MeToAbl aHanM3a meTansos

W CNNaBoB.;

MeToAbl aHanm3a rnouys;

MeToAdbl aHanu3a

HepTenpoayKToB.

YmeTb CTyOeHT Ka4ecTBEHHO BbINOMHMN 3aAaHne

BbIMOMHATL OT6OP 1 TouHoCTb nabopatopHoii paboTbl. Ochopmmn oTHeT B

NOLrOTOBKY NPO6 BbINONHEHUS COOTBETCTBUM C METOANIECKMMM YKa3aHUSMMU. 334TEHO OcBoeHa }

NPMPOAHBIX 1 aHanusa npu OTBETUN Ha NOCTaBeHHbIN BONpoC Ha (NOBBILLIEHHBbIA
BbINOMHEHUU cobecenoBaHuu. YPOBEHb)

NPOMBILLNEHHbIX O6BEKTOB; nabopaTopHom OTgeT fo MorpeluHocTb onpeaeneHnsi He NpesbIlaeT

OCYLLECTBNATb XMMUYECKUI paboTbi N1abopaToOpHbIM 10,0%.

aHarnms NpupoAHbIX 1 paboram CTYAEHT He BbINOSHUN 3a/jaHi e NabopaTopHO

MPOMbILLMEHHbIX 06 LEKTOB paboTbl. He ochopmmn oT4eT B COOTBETCTBUM C He ocBoeHa

XUMMYECKUMU METOAAMM; METO/IN4ECKMMU YKa3aHUSMM. He oTBeTvn Ha He 3a4TeHO (HepocTaTouHbIN

OCYLLECTBATH XUMUYECKMI NnocTaBMeHHbIA BONPOC Ha cobeceoBaHNM. YPOBEHb)

MorpewHocTtb onpegenernns npesblwaeT 11,0%.

aHanms nNpupoaHbIX u Ocsoen

NMPOMBILLTEHHBIX OO BHEKTOB CTyfeHT pelunn Bce 3aayu, JOMyCTUIT He OTINYHO (MOBBILLEHHbIVA

d)I/I3I/IKO-XI/IMI/NECKVIMVI bonee 1 owmbKKN B oTBETE ypOBeHb)

MeTonamu, o - CTyOeHT pelumn Bce 3agayu, JonycTun He Ocaoen y

NPOBOAMUTL CPABHUTENbHBIN Pewetue keiic- PesynbTaThl Gonee 3 OLMBOK ’ XOpOLLO (NOBBbILLEHHbIN

aHanua KkayecTtsa NpoayKuun 3afaHun peLleHms Kelic-3anad YpOBEHb)

B COOTBETCTBUN CO NQ1 ;; 21-; ; 7, (nomawHsis pabota) | CTYAEHT pelumn He BCe 3ahaun, HO B TeX, Ha VIOBNETBOPHUTENLHO OcsoeH

cTaHaapTHbIMKW oBpasuamu - KOTOpble Aarn OTBET, He JOMYCTUI OLWNOKN (6a30Bbllh ypOBEHD)

COCTaBa; CTyOeHT peLumnn He Bce 3agayn, U B TeX YTO He He ocBoeH )

OCYLLEeCTBINATb peLunn 4onycTun OWNGKM UK He peLumn 3agaym VI10BNETBOPUTENLHO (HepocTaTouHbIN

naeHTnnKaumo coBcem ypOBEHb)




CMHTE3MPOBaHHbIX BELLECTB;
ncnonb3oBaTb
NHOPMaLIMOHHbIE
TEXHOMOMM NP PeLLEHNM
Npoun3BOaCTBEHHO-
CUTYaLMOHHbIX 3agay;
HaxoguTb NPUYUHY
HECOOTBETCTBUS
aHanuampyemoro obbekTa
FOCTawm;

OCYLLECTBNSATH
aHanuTUYeCKUin KOHTPOMb
OoKpyXatoLlen cpeabl;
BbIMNOSNHSATE XMUMUYECKMIA
9KCMEPUMEHT C
cobnogeHnem npaeun
©e3onacHomn paboThl.

MpakTuyeckum onbIT:
NPOBOAMTL KAYECTBEHHBIN 1
KONMUYECTBEHHbIA aHanm3
HeopraHU4ecKkmx u
OpraHu4ecKknx BeLLECTB
XUMUYECKNUMU METOLAMU;
npoBoauTb 06paboTky
pe3ynbTaToB aHanM3a B T.u.
C UCMOSb30BaHUEM
annapaTHO-NporpaMMHbIX
KOMIMIEKCOB.

o OcBoeH
CrygeHT otBeTMn Ha 85-100 % Bonpocos OTANYHO (NOBBILIEHHbIiA
OTBeTbI Ha BONPOCHI ySOBeHb)
(cobecepoBaHneand CtyneHT oTBeTUN Ha 75-84,99 % Bonpocos CBOEH
hepEHLIMPOBAHHBIIA PesynbTaTbl 0TBETOB XOpOLLIO (noBbILEHHBI
Ha BOMpOChI YPOBEHb)
saver) OcBoeH
Ne156-169 CrygeHT otBeTUn Ha 60-74,99 % BonpocoBs yOOBMNEeTBOPUTENBHO (6a30BbIii YpOBEHS)
CrygeHT otBeTun Ha 0-59,99 % Bonpocos ;zOBJ'IeTBOpVITeJ'IbHO He ocBoeH
CtygeHT noapobHO ocBeLlaeT 4aHHOroO SABNEHNS
pasgena dusnyeckas 1 konnongHas XvmMusl.
MpeacraBneHbl akTyanbHbIe MOAENN U 3aKOHbI,
npeacTasreHbl NocneaHue pesynbTathl
nccnegoBaHuii B 9Tor obnactu, npumepsl
MCMOMb30BaHUS TEMATUKN B MPOMbILLIEHHbIX U OcBoeH
Kypcosas pa6oTa 3alMTa KypCOBOVi XMMUYecKnx nabopatopusix. B npaktuueckomn OTMNYHO (noBbILLEHHBI
Ne 192-200 6 YacTn paboTbl NpMBEAEHbI meToamky, YPOBEHb)
paboThbl
pesynbTaThl UCCreaoBaHUN U
npoaHanuanposaHbl. [logroTosneHa
npeseHTaums K 3aluTe TBOPHECKOro NPoeKTa.
JonyuieHo He 6onee 1 ownbkn B OTBETE HA
BOMpPOCHI.
CtygeHT noapobHO ocBeLlaeT 4aHHOroO SABNEHNS XOPOLLO OcBoeH

pasgena (bVISVI'-IeCKaﬂ N KonnongHaa xmMMu4.

(NoBbILLEHHBIN




MpeacTaBneHbl AKTyarnbHble MOAENN U 3aKOHbI,
npeacTaBneHbl nocnegHue pesynbTaTbl
nccnenoBaHuii B 3Tol obnactu, npumepsl
MCMONb30BaHNs TEMATUKN B MPOMbILLIIEHHbIX U
XMMUYECKKX nabopaTopusix. B npaktuyeckom
Yact paboTbl NpMBeAeHbl METOAMKN,
pesynbTaThl UICCNeaoBaHWI, NpoaHanM3MpoBaHbl
nony4eHHble pesynbTathl. MogrotoBneHa
npeseHTaums K 3almTe TBOPYECKOro NpoekTa.
JonyuieHo He 6onee 3 owMbOK B OTBETE HA
BOMPOCHI

YPOBEHb)

CTyneHT nogpobHo ocBellaeT AaHHOro SBMeHUs
pasgena dusnyeckas 1 konnongHas Xumusl.
MpencTtaBneHbl AKTyanbHble MOAENW U 3aKOHBI,
npeacTaBreHbl NocneaHne pesynbraThbl
nccnegoBaHuii B aTor obnactu, npumepsl
MCMONb30BaHNA TeEMaTUKN B MPOMbILLMEHHbIX U
XMMUYecKnx nabopatopusix. B npaktuueckomn
YacTn paboTbl NpMBEAEHbI METOAWKN,
pe3ynbTaTbl uccnegosaHui. MNogrotoenexHa
npeseHTauus K 3alwuTe TBOPHECKOrO MPOeKTa.
JonyuieHo He 6onee 5 ownbok B OTBETE Ha
BOMpOChI

yOoBneTBoOpuUTeEsNIbHO

OcBoeH
(6a30BbIl1 ypOBEHD)

KypcoBasi paboTa He conepXuT obLuyto
XapakTepuUcTUKy AaHHOTO sIBMEHNS pasaena
dumanyeckasn n konnougHas xumusi. OTCyTCTBYIOT
akTyanbHble MOAENW 1 3aKOHbl, NocrnegHne
pe3ynbTaTbl UICCNeAoBaHWIN B 3TOWN obnacTty,
npumepbl UCMOSMb30BaHUSi TEMATUKN B
NPOMBILLIIEHHBIX U XMMUYecknx nabopatopusx. B
NpakTUYeCcKOon YacTu paboTbl He NPUBEAEHbI
METOAMKM, pe3ynbTaTbl uccregoBaHuii. He
NOAroTOBMEHA Npe3eHTauus K 3alumTe
TBOpYecKoro npoekta. fonyweHo 6onee 5
oLIMGOK B OTBETE HA BOMPOCHL.

He
yooBneTBoOpuUTESNIbHO

He ocBoeH
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