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1. Uenun v 3agaum gucumnsiivHbl

Llenamun ocBoeHus gncumnimHbl «XuMmsi» SBRAOTCA:

- (bOpMMpOBaHME XMMUYECKOW COCTaBMAKOLWEN €CTeCTBEHHO-HAay4YHOM KapTUHbI MuUpa
Kak OCHOBbl TMPUHATUSA pPELIEHUA B JKU3HEHHbIX W MPOM3BOACTBEHHbBIX CUTyaLMsX,
OTBETCTBEHHOr0 NOBEAEHNS B NPUPOOHON cpefe;

- (bopMMpoOBaHME NOHNUMAHUA 3aKOHOMEPHOCTEN MPOTEKAHUA XUMUYECKUX NPOLEeCCOoB
N SBMEHUN B OKpyXawllen cpefe, UernocTHOW HayyHOM KapTuHbl Mupa, B3aUMOCBSA3U WU
B3aMMO03aBMCUMOCTM €CTECTBEHHbIX HAYK,;

- pasBuTUE YMEHUN MPOBOAMTb pacyeTbl MO XMMUYECKUM popMyfnamM U ypaBHEHUSM
XUMUYECKMX peakuunin, nnaHMpoBaTb WM  UHTEPNpeTMpoBaTb pe3ynbTaTbl  XUMUYECKUX
9KCMNEPUMEHTOB;

- (OpMMpOBaHME HaBbLIKOB MNPOBEAEHUS  XMMWYECKUX  IKCMEPUMEHTaNbHbIX
nccnegosaHun ¢ cobniogeHnem npasun 6e3onacHoro obpalleHusi ¢ BellecTBamu U
nabopaTtopHbiM 060pyaoBaHMEM;

- pasBuUTME YMEHWN aHanu3nmpoBaTtb, OLeHMBaTb, MPOBEPATb Ha AOCTOBEPHOCTb U
0600waTtb MHopMaLMI0O XMMUYECKOro XapakTepa 13 pasnmnyHbIX CTOYHWUKOB;

- bopMMpoOBaHME YMEHUN MPOrHO3MPOBaTb MNOCMEACTBUA CBOEW OeATEeNbHOCTU U
XUMUYECKNX NPUPOAHBIX, ObITOBLIX M NPON3BOACTBEHHBLIX MPOLIECCOB;

- dopmupoBaHne MOHUMAHUA 3HAYMMOCTU [OOCTMKEHUA XUMUYECKOM Hayku U
TEXHOMOrnn nsi pasBuUTUs coumanbHOM N NPON3BOACTBEHHOM cahep.

Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusMn  beaepansHOro
rocygapCctBeHHoro  obpasoBaTenbHOro  crtaHgapTa cpegHero  nNpodeccuoHarnbHOro
obpasoBaHna no cneumanbHoctn 18.02.12 TexHoNorms aHanNUTUYECKOro KOHTPONS
XUMUNYECKNX coeanHeHun (yTB. npukasom MuHucTepctBa obpasoBaHna u Haykm PO ot 9
aekabps 2016 r. Ne 1554 ¢ nameHeHuamMn u gononHeHusamun ot 17 gekabps 2020 r.) wm
npukasom MwuHo6pasoBaHua Poccum ot 05.03.2004 N 1089 (peg. ot 07.06.2017) "O6
yTBEPXAEHUU (befepanbHOro KOMMOHEHTa rocyAapCTBEHHbIX 06pa3oBaTeribHbIX CTaHAapTOB
Ha4anbHOro obLero, OCHOBHOMO obLero u cpegHero (MNonHoro) obuero obpasosaHus".

2. MepeyeHb nNNaHUMpyeMbiX pe3yNnbTaTOB OOy4YeHUS, COOTHECEHHbIX C
nnaHupyemMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTenibHOM NporpamMmbl

B pesynbTate o0CBOEHMSI [OUCUMNIMHBI B COOTBETCTBMM C MNPeaYCMOTPEHHLIMU
KoMneTeHUMsMn oby4vatoLLmnncs AOSMKEH
yMETb:
- AaBaTb XapaKTepPUCTUKY XUMUYECKNX SIEMEHTOB B COOTBETCTBMU C UX NOSTIOXKEHUEM
B Nepuognyeckon cucteme xmmmnyecknx anemeHtos [.1. MeHgeneesa,;
- ucnonb3oBaTb NlabopaTopHyo nocyay n obopyaoBaHue;
- HAXOANTb MOMNEKYIIAPHY hOpMyIy BELLECTBA,
- NPUMEHATb Ha NpakTuke npasuna 6esonacHon paboTbl B XMMUYeckon nabopartopuu;
- TMPUMEHATb OCHOBHbIE 3aKOHbl XUMUW ONS  peleHns 3agad B obnactm
npodeccnoHanbHON AeATEeNbHOCTH;
- NPOBOOUTb Ka4yeCTBEHHble peakunMnm Ha HeopraHnyeckne BewecTBa W UOHbI,
OTAenNbHbIE KNacCbl OPraHN4YeCKUX COEaMHEHUN;
- COCTaBnsATb YpaBHEHUS peakuun, NPOBOAUTL pacyeTbl MO XMMUYECKUM hopMynam 1
YpaBHEHNAM peakumu;
- COCTaBNnsATb 3MEKTPOHHO-MOHHBIN  GanaHC OKUCINTENbHO-BOCCTAHOBUTENbHbIX
NpPoLECCOB.
3HaTb:
- TMOPONN3 COoNen, ANEeKTPosiM3 pacnsiaBoB U PacTBOPOB (COMEN U LLEeNoYen);
- Ouccoumauuio  9nekTpoNIMTOB B BOAOHbIX pacTBOpax, CunbHble W crabble



3MEKTPONNTBI;

- Knaccuukaumio XMMNMYEeCKUX peakLnm 1 3aKOHOMEPHOCTU UX NPOBEAEHNS;

- obpatmble M HeobpaTUMble XMMWYECKME peakuuMu, XMMWUYECKOe paBHOBECKUE,
CMeLLEeHME XMMMUYECKOro paBHOBECUS NOS AENCTBUEM PasfIMYHbIX DaKTOPOB;

- 0o0Ly0 XapaKTepUCTUKY XMMWYECKUX INIEMEHTOB B CBSA3N C WX MOMOXEHWEM B
nepuoanyecKkon cucteme;

- OKNCNNTENbHO-BOCCTAHOBUTENbHbIE Peakunn, peakumm MOHHOro obmMeHa;

- OCHOBHbIE MOHATUSA U 3aKOHbI XUMWUU;

- OCHOBbI 9N1EKTPOXUMUU;

- Nepuoanveckum 3akoH W MEePUOONYECKYIO CUCTEMY XMMUYECKUX anemeHTtoB [.U.
MeHpgeneeBa, 3aKOHOMEPHOCTU W3MEHEHUS XUMUYECKMX CBOWCTB 9fIEMEHTOB W UX
COeaWHEHMI Mo nepuoaam 1 rpynnam;

- TENNIOBON 3(PPEKT XMMNYECKNX peaKkL i, TEPMOXUMUYECKUE YPaBHEHUS,

- TUNbl U CBOMCTBA XUMWUYECKUX CBA3en (KOBaneHTHOW, WOHHOW, MeTanfMyeckoun,
BOOOPOAHON):

- oOpMbI CyLLECTBOBAHUSA XUMUYECKUX INIEMEHTOB, COBPEMEHHbIE NPELCTaBEHUS O
CTPOEHUN aTOMOB;

- XapaKkTepHble XMMUYECKNE CBONCTBA HEOPraHNYECKNX BELLECTB PasfnnyHbIX KIaccos.

B pesynbTtate OCBOeHWA AUCUMMNNWUHBI ObByvarowminca JormkeH obnagate odwmmu
KOMMNEeTEeHUMNAMMU:

Koa HaunmeHoBaHWe komneTeHUUn Kog v HaumeHoBaHWe nHaukaTopa AOCTUXKEHUM
KOMMNEeTEHUUM KOMMNETEHL MK
OK1 Bbibnpatb  cnocobbl  pelleHus | YMeHuUs: pacno3HaBaTb 3agady u/unu npobnemy
3agay npodeccMoHanbHol | B NPOgeCcCMOHanbHOM — W/WnnM  counarnibHOM
AesATEeNbHOCTM NMPUMEHUTENBHO | KOHTEKCTE,  aHanMaupoBaTb  3agady  wunu
K pasnnyHbiM KOHTEKCTaM npobrnemMy 1 BblAensiTb €€ COCTaBHblE YacTu

onpeaenAaTb atanbl peLleHns 3agayun
BbISBNATb M 3(PPEKTUBHO MCKaTb MH(OpMauuio,
HeobxoouMMylo AOns  pelweHus  3agavv  u/unum
npobnembl, COCTaBNATb NNaH AeNCTBUS
onpenenate HeobxoaMMble pecypcbl

BNageTb akTyanbHbIMU MeTodamu paboThbl

B NpodeccnoHanbHOM N CMEXHbIX cdepax
peanu3oBbIBaTb COCTABMEHHbIV NNaH

oueHMBaTb pesynbTaT M NOCNeacTBUMS  CBOMX
OencTeui  (CaMOCTOATENBHO UMW C  MOMOLLbIO
HacTaBHMKa)

3HaHua:  akTyanbHbI  NPOdeCcCUoHanbHbIi U
coumarnbHbI KOHTEKCT, B KOTOPOM MpPUXOAMUTCA
pabotatb W XWUTb, OCHOBHbIE  WCTOYHMWKM
WHopmMaunn 1 pecypcbl Ana pelleHns 3agad u
npobnem

B npodeccMoHanbHOM  u/unu  coumansHOM
KOHTEKCTe

anropuTMbl BblNofHeHUs paboT

B NpodpeccmoHanbHOM U CMeXHbIX 06nacTsax
mMeToabl paboTbl B npodheccuoHansHomn

N CMEeXHbIX cdepax;

CTPYKTYpY MraHa ans pelleHns 3agad

NopsiioK OLUEHKWM pe3ynbTaToB pelleHus 3agad
npodeccnoHanbHon AeATensHOCTU

OK 2 Mcnonb3oBaTb COBpPEMEHHbIE | YMeHMSa: onpegenatb 3ajadm  Ons  noucka
cpeActsa  noucka, aHanusa u | MHdopmauum
WHTepnpeTaumm uHdoOpmMaumMm U | onpenendartb Heobxoaumble MCTOYHUKMN

WH(pOPMaLIMOHHbIE TEXHONOMMN AN | MHpopMauum
BbINOMHEHNSs 3ajad | nnaHMpoBaTb NpPoLEecc MoucKa; CTPYKTYpUpoBaTb




npodeccuoHansHom AeaTensHOCTH

nonyyaemyto MHMOpPMaLmio

BblOENATb Hauboree 3HaYMMoe B nNepeyHe
WHcpopmaumm

oueHuBaTb NpakTU4ecKyto 3Ha4YMMOCTb
pes3ynbTaTtoB noucka

ohopMnATb  pe3ynbTaTbl NoUcKa, MPUMEHATb
cpeactBa  MHAOPMALMOHHBLIX TEXHOMOrMn Ans
peLueHns npogeccnoHarnbHbIX 3agad
ucrnonb3oBatb  COBPEMEHHOE  MporpammHoe
obecneyeHmne

ucrnonb3oBaTb pasnuyHble UMdpPOBLIE cpeacTBa
ONs pelweHnsi npodpeccrMoHanbHbIX 3agay

3HaHus: HOMeEHKNnaTypa VNHOPMALIMOHHBIX
WUCTOYHMKOB, NPUMEHSEMbIX B
npodeccnoHanbHON OeATENbHOCTH

npuemMbl CTPYKTYpPUPOBaHUSA MHGOPMaLMK
dopmaT ocopmMneHnss pesynbTaTtoB  Moucka
WHpopmaLnm, COBpeMEHHbIE cpeacTBa

W yCcTponcTBa nHdopmaTtumsalmm

nopsgok ux MPUMEHEHMS W NporpammHoe
obecneyveHne B npodgeccroHanbLHON
OeAaTenbHOCTU B TOM YUCIe C WCMONb30BaHMEM
unpoBbIX CpeacTs

OK3 MnaHnpoBatb YMmeHus: onpenenaTb aKTyanbHOCTb
1 peanv3oBbiBaTb COOCTBEHHOE HOpPMaTMBHO-NPaBOBON AOKyMEHTaLmMu
npodeccuoHanbsHoe B NpodeCcCMoHanbHON AeATENbHOCTH
W NINYHOCTHOE pa3BuTue, NPUMEHSATb COBPEMEHHYI0 Hay4HYo
npeanpyHMMaTeNbCKYHO npodeccuoHanbHy TEPMUHOSOTNIO
AeATenbHOCTb onpegenatb W BbICTpaMBaTb  TpaeKkTopuu
B NpodpeccroHarnbHom cdepe, npodeccnoHaneHOro passuTus
ncnonb3oBaTb 3HaHUS No 1 camoobpasoBaHus
hMHaHCOBOW rPaMOTHOCTH BbISIBNATb AOCTOMHCTBA n HeJgocTaTku
B Pa3MMYHbIX )KM3HEHHbIX KOMMepyecKon naem
cUTyaumsax npe3eHTOBaTb MAEN OTKPbITUS COBCTBEHHOro

gena B NpodeccroHanbHOM OeATenbHOCTY;
ochopmnaTe GusHec-nNnaH
paccunTbiBaTb pasmMepbl BbiNfaT No NPOLEHTHbIM
CTaBKaM KpeauToBaHus
onpegensatb WHBECTULIMOHHYIO
npvBnekaTenbHOCTb KOMMEpPYECKUX naem
B pamMmkax npodeccmoHanbHon AeaTenbLHOCTH
npeseHToBaTb OM3HEC-naeto
onpeaensTb UCTOYHWKN (OMHAHCMPOBaHMWS
3HaHua: codepXaHue akTyanbHOW HOPMaTUBHO-
NpaBoOBOW AOKYMeHTaLum
COBpEMEHHas HayyHas MW npodeccmoHanbHas
TepMUHONorns
BO3MOXHble TpaekTopun npodeccuoHanbHoro
pa3BuTHa 1 camoobpasoBaHus
OCHOBbI MPeAnpPUHUMATENbCKON OesATeNbHOCTH
OCHOBbI (OMHAHCOBOW rPaMOTHOCTU
npaswuna pa3paboTkm GusHec-nnaHos
nopsigoK BbICTPanBaHWs Npe3eHTauumn
KpeauTHble 6aHKOBCKME NPOAYKTbI

OK4 OdhdekTnBHO B3anmModenCcTBOBaThb | YMEHUs: OpraHu3oBbiBaTh paboTy KonnekTnea

n pabotatb B KOMNEKTMBE U
KoMaHae

N KOMaHObI

B3anMMOAENCTBOBATb Cc Konneramu,
PyKOBOACTBOM, KnneHtammn B xone
I'IpO(beCCMOHaJ'IbHOVI AeATeNIbHOCTU

3HaHus: ncuxomnormn4yeckmne OCHOBbI

OeATeNIbHOCTU  KOJNekKTuBa, ncuxoriorn4yeckne
0COBOEHHOCTM NIUYHOCTH
OCHOBbI I'IpoeKTHOVI AeATeNIbHOCTU




OK 5 OcyLecTBNATb YCTHYIO

N MUCbMEHHYH KOMMYHUKaLMIO

Ha rocyapCTBEHHOM $13blke
Poccuiickon ®egepauun ¢ y4eTom
0COBeHHOCTEN coumMarnbHOro

W KyNbTYPHOrO KOHTEKCTa

YMeHus: rpamMoTHO u3naraTb CBOM MbICIN W
0hopMIATb AOKYMEHTbI MO MpOodeCcCUOHarnbLHOM
Temartumke Ha rocyaapCTBEHHOM A3bIKE,
NposiBNATh TONEepaHTHOCTb B paboyem
KONnnektvee

3HaHus: ocobeHHOoCTHU
KyNnbTYpPHOrO KOHTEKCTa
npaeuna oopMIeHUs AOKYMEHTOB
N MOCTPOEHUS YCTHBIX COOBLLIEHNI

couunanbHoro n

OK7 CopeinctBoBaTthb COXpaHeHUIo
OKpY>KatoLLemn cpeabl,
pecypcocbepexeHnto, MpUMeHsTb
3HaHMA 00 W3MeHeHMM Knumara,
NPUHLMMbI GepexnmBoro
npou3BOACTBA, 3 PeKTNBHO
JencTBoBaTb B Ype3BblYaNHbIX
cuUTyauusix

YMeHus: cobntogatb  HOPMbl  3KONOrMYEeCcKom
©6e3onacHocTH

onpeaensaTb HanpaBneHus pecypcocbepexeHus
B pamMkax npoceccuoHanbHom AesdATenlbHOCTU Mo
npodeccun  (cneumanbHOCTM), OCYLLECTBIATb
paboty c cobnogeHnem NPUHLMMNOB
BepexnMBoro npon3BoacTBa

OpraHn3oBbIBaTbL npodeccuoHanbHyto
0EeATenbHOCTb C Yy4eTOM 3HaHWW 06 M3MeHeHuu
KNMMaTU4eCKUX YCIOBUIA perMoHa

3HaHusa: NpaBuna skonornyeckon 6e3onacHoCcTm
npu BegeHUn NpodeccMoHanbHoM AeaTensHOCTH
OCHOBHbIE pecypchl, 3a4eCTBOBaHHbIE

B Npod)eCccMoHanbHOW AeATeNbHOCTH

nyTn obecneyveHus pecypcocbepexeHust
NpuYHUMNbLI 6epexnMBoro NPoM3BoacTBa
OCHOBHbIE HamnpaBeHNst U3MEHEHNS
KnnMaTn4eckmnx yCJ'IOBI/IVI pernoHa

3. MecTo gucumnnuHbl B cTpyktype CIMNO

D,I/ICLI,I/II'IJ'II/IHa OTHOCUTCA K

NPodUITbHON

noaroToBkun n nayvaetca B 1 n 2 cemectpe 1 roga obyyeHus.

4. O6bem aucUMNIUHLI U BUAbI y4eOHOW paboTbl

O6wasa TpyaoeMKoCTb ANCUMNNNHBI cocTaBnsaeT 144 ak. u.

avcuunnuHe  obuieobpasoBaTenbHON

Buabl yye6HOM paboThbl Bcero PacnpepeneHue TpyaoeMKOCTU Mo
akape- cemecTpam, akK. 4
MUYECKUX
4YacoB 1 cemecTp 2 cemecTp
Obwaa  TpyaoeMKoCTb  AMCUUMIUHbI 144 36 108
(Moayns)
KoHTakTHas paboTta B T. 4. ayOuUTOPHble 144 36 108
3aHATUS:
Nekuyumn 74 12 62
8 mMoM yucrne 8 ¢hopme rpakmud4eckol 74 12 62
nod20moesKu
JTabopaTtopHble 3aHATUSA 35 12 23
8 mMoM yucrne 8 ¢hopme rpakmud4eckol 35 12 23
no020moeKu
MpakTuyeckne 3aHATUS 35 12 23
8 mMoMm yucrie 8 ¢hopMme npakmuyeckol 35 12 23
nod20moeKu




Bud ammecmauyuu

Ound.3auér

CamocTosiTenbHasa pabora:

5 CopepxaHue AUCUUNINUHbLI, CTPYKTYpUpOBaHHOe NoO Temam (pasgenam) c
yKasaHueM oTBeAEeHHOro Ha HUX Konin4yecTBa akafeMnYeCKnx 4acoB U BUOOB YYE€OHbIX

3aHATUN

5.1 CopepxaHue pa3genoB ANCLUNIIUHBI

TpygoemMkocTb pasgena, ak.u
No HanmeHoBaHune CopaepxaHue pasgena pya s p ﬁquJO o
-~ pasgena (yka3biearomesi membl u Oudakmu4veckue . P N
n/n TPaguLMOHHOW | NpaKTUYECKON
OVUCLUMMMNUHBI eOuHUUbI)
dopme NOAroTOBKM
1 cemecTp
8 8
Ctpoenune aTomoB XUMMUYECKMX
1 OcHoBbI CTPOEHUSA | ANEMEHTOB M NPUpoaa XMMMUYECKON CBA3N.
BellecTBa Mepuogunyecknn 3akoH 1 Tabnuua [O.U.
MeHngeneesa.
. 10 10
Tunbl XUMUYECKMX peakuun.
2 XvMunyeckue peakumm | dnekTponutnyeckad  guccouuauus w1
WNOHHbI OOMEH.
Knaccudukauwms, HOMeHknaTtypa " 10 10
CTPOEHME  HEeOpraHMYecKMx  BELLECTB.
CtpoeHune n U
N PU3NKO-XxMMmYeckme CcBOMNCTBA
CBOWCTBA
3 HeopraHuMyeckmx BellecTB. [pon3BoACTBO
HeopraHu4ecknx
EELLIECTE HeopraHMyeckmMx BeLlecTB. 3HadeHue w
npvMeHeHue B ObITy 1 Ha NPOU3BOACTBE
CtpoeHue n 8 8
_ Knaccudmkaums, CTpoeHne "
CBOWCTBA
4 HOMEHKNaTypa OpraHu4ecKkux BeLLEeCTB.
OpraHn4ecKnx - M
CBolicTBa opraHMYecKnx CoeauHEHUN.
BELLECTB
2 cemecTp
CBoKcTBa OpraHMYecKNx COeOVHEHUN. 32 32
CtpoeHnue n | OpraHuyeckne BeLlecTBa B
4 cBoncTBa XN3HEOEeATENbHOCTH yenoseka.
OpraHn4yecKnx MpounsBoacTeo " npuMeHeHne
BELLECTB OpraHN4yeckux BELLECTB B
NPOMBbILLIEHHOCTMW.
KnHeTtunyeckne n | KnHetnyeckme 3aKOHOMEPHOCTH 20 20
TepMoanHaMU4eckue | NpOTEKaHUst XUMUYECKMX peakuui.
5 3aKOHOMEPHOCTM TepMogmMHamMmnyeckne  3aKOHOMEPHOCTU
NpoTeKaHNs npoTeKkaHusi XUMUYECKMX peakuui.
XUMUYECKMX peakuuin | PaBHOBECME XUMUYECKNX PeaKUMA.
[ucnepcHble cuctembl U dakTopbl KX 16 16
6 [uncnepcHoble ycTon4meoCcTu. lccnegosaHme CBOWCTB
CUCTEMBI ONCNEPCHbIX cucTem ans nx
naeHTnrkaumnn.
KayecTBeHHble 20 20
peakumu O6GHapyXeHne HeopraHM4eckux KaTUOHOB
7 obHapyxeHus n aHnoHoB OBGHapyXeHne OopraHNYecKmx
HeopraHu4eckmx M | BellecTs OTOENbHbIX KnaccoB c
OpraHM4yeckux MCMNOSb30BaHNEM Ka4yeCTBEHHbIX peaKkLuui
BELLECTB
Xumma B ObITy M 10 10
8 NPOU3BOLCTBEHHOW Xvmua B ObITYy M NPOM3BOACTBEHHON
OeaTensHoCTH OeATeNnbHOCTH YernoBeka.
Yyenoseka




OcHoBbl nabopaTopHOW MNpakTUKM B 10 10
npodeccuoHarnbHbIX nabopartopusix.
MccnepoBaHue n | XUMUYECKMIA aHanmM3 TEXHUYECKUA BObI.
9 XUMUYECKMIA  aHanu3 | XMMn4eckun aHanms BO3ayxa.
obbekToB Xvmunyeckmn aHanus npob maTepuanos
TexHocdepb! CTPOUTENbHO-PEeCcTaBpaLMOHHON
AesaTenbHOCTU 1 an3anHa. MiccnegoBaHne
00BEKTOB TEXHOCKEPDI.
5.2 Paspenbl AucUMNNnHbI U BUAbI 3aHATUA
CP
MpakTtnyeckne | JlabopaTopHbie
Jlekuun, ak. v 0,
3aHATUA, ak. 4 3aHATUA, akK. 4
aK. 9
B B B B B B
Ne HanmeHoBaHwue pasgena TPaanu bopme | Tpaam | (popM | Tpaan | dopme
WOHHOW | MpakKkTu | LMOHH e LUMOH | mpakTud
n/n ONCLMNINHBI . - . -
dopme | yeckom on npakT HOW eckoun
nogrot | ¢oopm | nyeck | opm | NOAroTo
OBKM e on e BKM
nogro
TOBKMU
1 cemecTp
OCHOBbI CTPOEHNS BeLLleCcTBa 4 4 4 4 - - -
1
XvMunyeckue peakumm 4 4 4 4 2 2 -
2
CTpoeHune " cBolicTBa 4 4 4 4 2 2 -
3 | HeopraHM4ecknx BeLlecTB
2 cemecTp
CTpoeHue n CBOWCTBa 22 22 8 8 2 2 -
4 | opraHuM4eckux BeLlecTB
KnHeTtunyeckne n 10 10 4 4 6 6 -
5 | TePMoAnHamu4eckue
3aKOHOMEPHOCTH npoTekaHus
XUMUYECKUX peaKkuuni
6 | OucnepcHble cuctembl 10 10 4 4 4 4 -
KayecTBeHHblE peakumnm 10 10 4 4 6 6 -
7 | oBHapyxXeHus HeopraHM4yeckux u
OpraHM4eckux BELLECTB
Xnmus B ObITy " 6 6 4 4 - - -
8 | Npon3BOACTBEHHOW [OEATENBbHOCTU
Yyenoeeka
9 MccnepgoBaHne 1 XUMUYECKUN 6 6 4 4 - - -
aHanu3 o6beKToB TexHOocepbI

5.2.1 Jlekunn




Ne
n/n

HanmeHoBaHue pasgena
OVNCLUMNNUHBI

TemaTuKa NeKUMOHHbIX 3aHATUI

TpyooeMKoCTb,
ak. 4

1 cemecTp

OcHoBbI CTpOEeHun4d
BellecrTBa

CoBpemMeHHass Mofenb  CTPOeHWss  aTtoma.
OneKkTpoHHas KOHGurypaums aroma.
Knaccudumkaums XuMmyecknx aneMeHTosB (s-, p-,
d-anemeHThl). BaneHTHble 3IIEKTPOHBI.
BaneHTHOCTb. OneKkTpoHHas npuvpoga
XUMUYECKON CBA3U. ONEKTPoOTpULLATENbHOCTb.
KoBaneHTHas cBsi3b, €e pa3HOBMOHOCTU W
MexaHu3Mbl ~ 0bOpas3oBaHWs  (OOMEHHbLIN U
OOHOPHO-aKLENTOPHBIN). NoHHas CBS3b.
MeTtannuuyeckass cBA3b. BopgopogHasd cBs3b.
MexmonekynspHble B3aMMOA4ENCTBMS.

M3oTonbl, OCHOBHOE M BO3BYXOEHHOE COCTOSIHNE
aToma, rmbpuamnsaums aToMHbIX opbutanen.

Xnmumyeckue peakuyunmn

Knaccudurkaumsa n Tunbl XMMUYECKNX peakuni c
yyactnem HeopraHu4YecKkmx BELLECTB.
KonnyectBeHHble  OTHOWEHUA B XUMWW.
OCHOBHbIE KOMWYECTBEHHbIE 3aKOHbI B XUMWUM U
pacyeTbl MO ypaBHEHUAM XMMMWUYECKUX peakuun.
Monb Kak eguHVMUa KonmMyecTBa BeLlecTBa.
MonspHasa macca. 3akoHbl COXpaHeHMs Maccbl U
3Heprun. 3akoH ABoragpo. MonsipHbii 06beM
raszoB. OTHOCUTENbHAsA NAOTHOCTL ra3os.
Peakuun komnnekcoobpa3oBaHusi C yyacTuem
HeopraHMyeckmx  BeWecTB (Ha  npumepe
rMOPOKCOKOMMIIEKCOB LIMHKA U antioMUHKS).
Teopust aNeKkTponUTUYECKon anccoumaLmm.
Peakuun noHHoro obmeHa. CoctaBneHune
peakuni MOHHOro obMeHa nyTem CocTaBrneHus
MX MOSTHbIX N COKPALLEHHbIX MOHHbIX YPaBHEHWN.
Mmoponua conew. 3HayeHne rugponusa B
Buronormnyeckmx OBMEHHbIX npotieccax.
[MpumeHeHne rmaponuaa B NPpOMbILLIIEHHOCTM.




CTtpoeHne wu cBoiicTBa
HeopraHM4YecKkmx
BeLlecTB

MpeameTt HeopraHuveckon xumun. Baanmocsasb
HeopraHudecknx BellecTB. Knaccudukaums
HeopraHuyecknx BewecTB. [1pocTbie U CNoXHbIe
BewectBa. OCHOBHble  KnacCbl  CMOXHbIX
BeLLecTB (oKcuapl, rmapokcuapbl, KUCNOThl, Conu).
HomeHknaTtypa w® HasBaHMe HeopraHuyeckux
BELLEeCTB UCXOAS U3 UX XMMUYeckon hopmyrbl
UNW cocTaBrieHne XMMmUYeckon popmynel ucxoas
13 Ha3BaHWs BeLLecTBa MO MeXAyHapOAHOW Unu
TpMBMANbHOM HOMEHKNaType.
MexmonekynapHble B3aMMOEeNCTBUS.
Kpuctannormagpatbl. ArperatHble  COCTOSHWUS
BewectBa. Kpuctannuyeckue wu amopdHbie
BellecTBa. Tunbl KPUCTanMMYeCcKux peLleTok
(aTomMHas, MOneKynsipHas, NOHHas,
MeTannuyeckasi). 3aBUCUMOCTb  PU3NYECKUX
CBOWNCTB BeLlecTBa OT Tuna KpuUcTannmyeckomn
peweTkn. MpnymHbl MHOroobpasuns BeLLEeCTB.
CoBpeMeHHble MpeAcTaBneHMs O  CTPOeHun
TBEPAbIX, XUOKMX W ra3oo0bpasHbix BeELLECTB.
Kuakue kpuctannbl.

Metannbl. Ob6wmre dusnyecke M XMMUYECKne
cBovctBa MeTannoB. Cnocobbl  MonyyeHus.
3HayeHne meTannoB N HEMETanNmoB B Npupoae u
XU3HEOEATENbHOCTU 4YenoBeka M OpraHM3MOB.
Koppoausi metannos: Buabl KOPpO3un, Cnocobbl
3aluUTbl METansoB OT KOPpPO3uu.

XvMuyeckme CBOWCTBA  OCHOBHBIX  KMaccoB
HeopraHM4yecKknx BeLLECTB (okcmpoos,
rmapoKcnaos, KncnoT, coneu n ap.).
3aKoHOMEpPHOCTM B MU3AMEHEHMUN CBOWCTB MPOCTbIX
BELLeCTB, BOAOPOAHbLIX COEAMHEHWUN, BbICLUNX
OKCUOO0B W MMAPOKCUAOB.

OOwwme npenctaBneHUs O  NPOMBILUMEHHBIX
cnocobax MosyyeHust XMMUYECKMNX BeLLecTB (Ha
npumepe nNPOU3BOACTBA amMMuaka, CepHOM
KUCMOThI).

YUepHaa n uBeTHas metannyprus. [Npakrtuyeckoe
NpUMEHeHMe 3neKkTponusa Ans  nonyyeHust
LWENOYHbIX, LLENOYHO3EMENbHbIX MEeTanoB U
antoMuHus. Crekno " cunukaTHas
NPOMBILLIIEHHOCTb.

Mpobnema oTx04oB 1 NOBGOYHbBIX NPOAYKTOB.

2 cemecTp

CTtpoeHne wun cBoWcTBa
OpraHM4eckux BELLECTB

[Mpon3BoaCTBO OPraHNYECKNX BELLECTB:
NPOM3BOACTBO MeTaHona, nepepaboTka HedTw.
[MonnaTuneH Kak KpYNHOTOHHAXHbIN NPOAYKT
Xnumu4eckoro npomssonctea. lNpumeHeHne
aTuneHa. NNpon3BoACTBO M NPUMEHEHWNE KayyyKa
N pesunHbI.

CuHTEeTNYECKME U NCKYCCTBEHHbIE BOSOKHA, X
CTpoeHune, cBoncTBa. NpakTuyeckoe
ncnonb3oBaHue BONMOKOH. CUHTeTUYeckue
NAeHKN: U3oNnauusi 4N NpoBoAO0B, MeMOpaHbI
ONs ONpecHeHust BoAbl, 3alLUTHbIE MIEHKU ANA
aBTOMOOUNeENn, NnacTblpu, XMpypruyeckme
noBsA3kn. HoBble TexXHoNorMm gansHenwero
COBEPLLEHCTBOBAHMA NONMMMEPHbLIX MaTepuarnos.
Ponb opraHuyeckon xvMum B pelueHun npobnem
3aHepreTMyeckon 6GesonacHoCTW, B Pa3BUTUM
MeAMLMHbI, CO3[0aHUM HOBbIX MaTepuarnos,
HOBbIX WMCTOYHMKOB 3HEpruv (anbTepHaTUBHbIE
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NCTOYHUKHN 3Hepr|/|v1).

KnHeTuyeckne 7]
TepMoanHaMmnyeckune
3aKOHOMEPHOCTH
NPOTEKaHNS XUMUYECKNX
peakuun

Xnmunyeckue peakumm. Knaccmdgukauyms
XUMUYECKMX peakuuin: no ¢a3oBOMy COCTaBy
(roMOreHHbIe 1 reTeporeHHbIe), No
NCMNonb30BaHWIO KaTanuaartopa (Katanutmnyeckme
N HeKaTanuTnyeckume).

CkopocCTb peakuuu, ee 3aBUCUMOCTb OT
pa3nunyHbIX (haKTOpOB: NPMPOALI pearmpyoLLmnx
BEeLLeCTB, KOHLIEHTpaLumn pearmpyroLmx
BelllecTB, TeMnepartypbl (Mpasuno BaHT-
loddpa), nnowaam peakumoHHOM NOBEPXHOCTH,
Hanuuug katanusatopa. Ponb katanusaTopos B
npupoae v NPoMbILLIIEHHOM NPON3BOACTBE.
OHeprus akTnsaumu. AKTUBMPOBaHHbIN
komnnekc. Katanusatopbl wn kaTanus. Ponb
KaTanus3atopoB B NPWPOAE W MPOMbILLIIEHHOM
nNpou3BoACTBE.

Knaccudumkaymsa xummyecknx peakumi: no
TennoBomy 3hdeKTy (3K30TEPMUYECKME,
3HOOTEPMUYECKME), MO 0OpPaATUMOCTK
(obpaTmble n HeobpaTumble). Tennoskle
ahheKTbl XMMUYECKUX peaKL 1.
Tepmoxmmmyeckme ypaBHeHus. ObpaTumocTb
peakuui. XuMmnyeckoe paBHoBeCHe U ero
CMeLLeHMe nog AencTBUEM pasnnyHbIX
haKkTopOoB (KOHLEHTpaLms peareHToB 1Unu
NpOAYKTOB peakuunw, gasneHue, Temneparypa)
ONS Co30aHNsa onTMMAarbHbIX YCIOBUA
NPOTEKaHNSE XMMUYECKNX NPOLECCOB.

MoHATMe 06 SHTanbnNuuM M 3HTPOMMK. JHeprus
mbbca. 3akoH lecca wn cnegcTeua M3 Hero.
Ponb cMmelleHuns paBHOBeCUS B
TEXHOMOrMYeCcknx npoLeccax.




,D,VICI'IepCHbIe CUCTEMDI

HwvcnepcHble cuctembl. KonnonaHble cUCTeMBI.
MICTMHHbIE pacTBOpLI.

PacTtBopeHue kak n3nKo-XxmMmmnyeckuin npoiecc.
PacTtBopbl. Cnocobbl NpuUroToBneHns pacTBOpOB.
PactBopumocTs. MaccoBas gons
pacTBopeHHoro BelecTtsa. [NpegensHo
OONyCTUMble KOHLIEHTpaLUumn n nx
NCNONb30BaHNE B OLEHKE 3KONOrMYeCcKomn
©e3onacHocTu.

Knaccudpmkaumss  gucnepcHbIX — cuctem  no
coctaBy. CTpoeHuMe U pakTopbl YCTOMYMBOCTU
AncnepcHblx cuctem. PacnosHaBaHMe MCTUMHHBIX
pacTBOpOB, KONMonaHbIX pacTBOpOB "
rpyboamcnepcHbix cuctem. CTpoeHue mMuuensbi.
PaccevBaHne  cBeta npu NpoXoXaeHun
CBETOBOro ny4yka yepes ONTUYECKU
HeogHopoaHyto cpeny (addekta TuHaans).

10

O6Hapy>+<eHV|e HeopraHn4ecknx KaTtuoHOB MU

6
aHNOHOB
KayecTBeHHble peakumn
obHapyxeHus
HeopraHN4YecKnx ]
OpraHMYecKnx BELLECTB
O6HapyxeHne OpraHn4yeckmx BELLECTB
OTAENbHbIX  KMNAcCoB C  MCMNOMb30BaHWEM 4
KayeCTBEHHbIX peakLum
Okonornyeckass 6e3onacHOCTb  nocneacTBuii
ObITOBOM M NPOU3BOACTBEHHOW [EATENBHOCTU
yenoseka, CBA3aHHas ¢ nepepaboTKoN BELLECTB;
Xumma B 6BbITy M o
. MOUCK U aHanu3 XMMUYECKOM MHdopmauumn m3
NpOn3BOACTBEHHOM 6
pasnMYHbIX WMCTOYHUKOB (Hay4yHas u y4ebHo-
[eaTenbHOCTM YenoBeka .
HayyHas nuiTepaTypa, cpeacTtBa MacCOBOM
uUHpopmaumu, cetb IHTEpHET 1 apyrue).
HasHaueHne TexHudeckon BoAbl. TpeboBaHUs K
TEXHUYECKOW BoAE NO rpynnam noTpebneHus.
KayecTBo TexHMYeckon BoAbl pasHbIX BUOOB.
XUMUYECKMIA aHanu3 W MPOM3BOACTBEHHbIN
KOHTPOSIb cocTaBa TEXHNYECKON BOAbI.
WccneposaHue n | CywHoCTb MeTOo4a TUTPOBAHNS.
XUMUYECKNI aHanu3 | AHann3 TexXHUYEeCKOM BOAbl HA >KECTKOCTb W 4

06BbekToB TeXHOCMEpDI

apyrue nokasarenu. KncnotHocCTb 1 LLeJTOYHOCTb
Bogbl. OnpegenexHve obwen wn cBoGogHOM
LLENOYHOCTH (kmcnoTHocTH) MEeToa0M
TMTpoBaHusa. pH cpeabl M MeTodbl  ee
onpeaeneHusi. XKecTkocTb BOAbl U MeToabl ee
onpeaeneHusi.




XvMunyeckun coctaB aTMocepHoro Bo3ayxa,
Bo3gyxa pabouen 30HbI. BpegHble BelecTtBa K
npMMecu B BO3AYXE XWIMbIX MOMELLEHUA, B
BO3gyxe  paboyen  30Hbl.  HopMmaTuBHble
OOKYMEHTbI. Mocneacteus BO34ENCTBUA
BbICOKOM KOHLIEHTpauMu YrNekucroro rasa Ha
opraHusm yenoBeka. MeponpusaTus no
CHWXEHMIO YPOBHS 3arpsi3HEHHOCTU BO34yXa

Mccnep,yemoﬁ KOMHarThbl.

*B hopmMe NpakTU4eCcKon NoaroTOBKM

5.2.2 lNpakTnyeckune 3aHATUA

n/n

HanmeHoBaHue
pasgena gucCLMNIIvHbI

TemaTuka NpakTUYEeCcKMX 3aHATUI (CEMUHAPOB)

TpyooeMKocTb,
ak. y

1 cemecTp

OcHosBbl CTpOeHUs
BellecTBa

PelwweHue NpakTU4eCcKnx 3apjaHun Ha
cocTaBreHue 3NEeKTPOHHO-Trpadn4eCcKnx
dopmyn anemeHToB 1—-4 nepnoos.

PeweHne 3agaHni  Ha  uCNONb30OBaHWE
XUMUNYECKOM CUMBOJVKMN " Ha3BaHMN
coenHEHUN no HOMeHKNnaType
MEXOYHapO4HOro Cow3a TEeOopeTMYecKkon wu
NPUKNagHOW XUMUU U TPUBMANbHbIX HA3BaHWM
ONA  COCTaBIEHUA  XMMUYECKMX  popmyn
OBYXaTOMHBbIX coeanHeHnN (okcupos,
cyneugoB, rmagpuaoB v T..) WU OpPYrux
HEeopraHMYyecknx  COoeAMHEeHUNn  OTAENbHbIX
Knaccos.

Mepunogmnyeckas cuctema XMMUYECKNX
anemeHTtoB [.. Mengeneea. ®usnyeckun
CMbICI MNepuogmyeckoro 3aKoHa O.n.
MeHgeneesa. 3aKOHOMEPHOCTU  WM3MEHEHWUS
CBOWCTB XMMWYECKNX 3reMeHTOB, obpa3yembix
MMM  MNPOCTbIX W  CINOXHbIX BELWecTB B
COOTBETCTBUM C MONOXEHUEM XUMUYECKOro
anemeHta B [lepuogudeckon  cucteme.
MunpoBO33peHYeCKOe U HaydHOEe 3Ha4yeHue
Mepnoguyeckoro 3akoHa [O.N. MeHngeneesa.
MporHosbl [0.N. MeHgeneeBa. OTKpbITUE HOBbIX
XMMUYECKNX 3NTIEMEHTOB.

PelweHne NPaKTUKO-OPUEHTUPOBAHHbIX
TEOpeTUYECKNX 3afaHui Ha XapakTepusauuto
XumMmndecknx anemeHtoB «MeTannuyeckne /
HemMeTannmyeckue CBOWCTBA,
3NeKTpooTpULATENBHOCTL UM CPOACTBO K
3NEKTPOHY XUMUNYECKMX 3MIEMEHTOB B
COOTBETCTBME C MX SNEKTPOHHBIM CTPOEHMEM U
NonoXeHnem B Nepuoguveckon  cucteme
xummnyecknx anemeHtoB [.1. Mengeneesay.

XvMunyeckue peakumm

CoctaBneHune ypaBHEeHUM peakumm
coenHeHus, pasnoxeHus, 3amMelLeHus,
obmMeHa. YpaBHEHWst  peakuuMih  ropeHus,
WOHHOro 06MeHa, OKUCINEHNA-BOCCTAHOBIEHNS.
Pacuert KONUYECTBEHHbIX XapakTepucTuk
UCXOOHbIX BELEeCcTB U MNPOAYKTOB peakuuu.
Pacuer KONMUYECTBEHHbIX XapakTepUCTUK
npoayKTa peakumm COeamHEHUs, eCnn OOHO U3
BELLECTB [aHO B Wu3bbITkKE W/WUNN COOEPXMUT
npumecn. Pacuyer maccoBon unm oObemHoMn
OONN BbIXo4a NpoaykTa peakumm coepuHeHus
OT  TeopeTudeckM  BO3MOXHoro. Pacuer




06beMHbIX OTHOLIEHWA ra3oB. PacyeT macchl
(obbem, konuyecTBO BeLlecTBa) MpoayKTa
peakumm, ecrnm ogHO M3 BELLECTB AaHO B BUAE
pacTtBopa C OnpedeneHHoW MaccoBOW Aonen
pPacTBOPEHHOIO BELLECTBA.

YpaBHeHus OKWNCNEHUSI-BOCCTAHOBMNEHMS.
CreneHb OKUCIEHUA. Okucnutenb 7]
BOCCTaHOBUTENb. OkucnuTenbHo-
BOCCTAHOBUTENbHbIE peakuMn B npupoae,
NPON3BOACTBEHHbIX npotieccax 7]
KU3HEOeATEeNbHOCTH OpraHn3moB.
OKUCNNTENbHO-BOCCTAHOBUTENbHbIN

noteHuunan cpeabl. CocTtaBneHue "
ypaBHUBaHue OKUCNNTENBLHO-
BOCCTAHOBUTENbHbIX peakuumn MeTOA0M
AIIEKTPOHHOrO OanaHca. TunuyHble
HeopraHuyeckue oKncnuTenu 7]

BOCCTAHOBUTENW. JMEeKTPonu3 pacTBOPOB WU
pacnnaBoB CONEN.

CtpoeHne wn cBoncTBa
HeopraHn4eckmnx
BeLLecTB

PeweHne 3apay Ha pacyeT MaccoBOW Aonwu
(mMaccbl) XMMU4Yeckoro anemeHTa (CoeauHeHus)
B MoOriekyre (cmecw).

PeweHne NpaKTUYeCKnxX 3agaHui no
Knaccudumkauum, HOMeHknaType 1 XMMU4Yecknum
dhopmynam HeopraHNyecKknx BeLLecTB
pas3nuyHbIX KnaccoB (HasblBaTb M COCTaBMATb
hopMyrnbl XMMUYECKMX BELLEeCTB, Onpenensitb
npuHagnexHocTs Kk  knaccy). UcTtodHumkm
XUMUYECKON MHGOPpMaLmMK (Hay4yHas u y4yebHo-
HayyHass nuTepaTypa, CpeacTtBa MacCOBON
uHdopmaumm, cetb NHTepHeT n apyrue). MNonck
nHdopmaumm no Ha3BaHWAM,
ngeHTudmkaTopam, CTPYKTYPHbIM dhopmynam.

CocTtaBneHune ypaBHEHUIN XUMUYECKNX PeaKLIMM
C y4acCTUeM MpPOCTbIX U COXHbIX
HeopraHMYyecKnx BeLLecTB: OKCMO0B MeTanmnos,
HemeTanmnoB 1 amgOoTEPHbIX 3NEMEHTOB;
HeopraHMyecKknx KNCnoT, OCHOBaHUMN U
aM@OTepHbIX TMOPOKCUAOB, HEOPraHUYECKNX
conemn, xapakTepusyroLumnx nx CBOMNCTBaA.
PeleHne NPaKTNKO-OPNEHTUPOBAHHbIX
TeopeTu4yecknx 3ajaHuin Ha CBOUCTBA W
nony4yeHne HeopraHNM4eCcknX BELLIECTB.

2 cemecTp

CTtpoeHne u cBoncTtea
OpraHM4eckux BELLECTB

CocTaBrieHune CTPYKTYPHbIX hopMyr
opraHu4ecknx coeauHeHuii. PeleHune 3agady Ha
BblBOA (pOpMyIibl OpraHNM4YecKoro BelLLecTBa.

KnuHeTtnyeckne 7]
TepMogMHaMmu4eckmne
3aKOHOMEPHOCTU
npoTekaHus
XUMUYECKMX peaKkLnin

MpuHuun Jle Watenbe. BnusiHue pasnuuHbIx
dakTopoB  Ha  U3MEHeHMe  paBHOBeCUs
XUMUYECKMX peakLni.

3aKkoH [OencTBylLMX MacC UM KOHCTaHTa
XUMNYECKOTO paBHOBECUS. PacueTbl
PaBHOBECHbIX KOHLUEHTpaUun pearnpyroLmnx
BEWeCTB W nNpoayKToB peakuun. Pac4yeTsbl
TennoBoro agpgekTa peakymu.

PeleHue NPaKTUKO-OPUEHTUPOBAHHbIX
3afjaHUn Ha npuMeHeHue npuHuuna Jle-
WaTtenbe pgna HaxoXOeHus  HanpaBreHus
CMeLlLleHMs1 paBHOBECUSI XMMUYECKOW peakumun u
aHanu3 akTopoB, BAUAIOLWUX HA CMelleHue
XUMUYECKOro paBHOBECUS.




[uvcnepcHble cucTembl

PelueHune 3agay Ha npuroToBrieHne pacTBOpPOB.
PeleHue NPakTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3a4aHUN Ha OUCMEPCHbIE CUCTEMbI,
ucnonb3yemble B OblTOBOM "
NPOn3BOACTBEHHOW OEATENbHOCTU YenoBeka, C
nosuunmn 3KOMOrmyeckom 6esonacHocTn
NOCNeaCTBUN M FPaMOTHBIX PELLEHUA Npobnem,
CBSI3aHHbIX C XUMWEN.

KauecTBeHHble

peakunn obHapyxxeHus
HeopraHn4yecknx n
OpraHM4yeckux BeLLeCTB

KauecTtBeHHbIe XUMUYeckme
XapaKTepHble ans oGHapyXeHus
HeopraHuvyeckmx  BewecTB  (KATMOHOB U
aHunoHoB). CocTaBreHne ypaBHEHWA peakuui
obHapyxeHusi kKaTnoHoB |-VI rpynn 1 aHMOHOB,
B T.4Y. B MONEKYNAPHOW U MOHHOW chopmax.
Peakuumn obHapyxeHus HeopraHn4yecKkunx
BELLECTB B pearbHbIX ODbeKTax OKpyxaroLlen
cpeabl.

peakuum,

KayecTBeHHble XUMn4yeckmne peakuuu,
XapakTepHble Ans OOHapyXeHus oTAeNbHbIX
KIaccoB OpraHMYecknx coeamHeHun: eHonos,
anbOoerngoB, Kpaxmarna, YKCYCHOW KWCMOThI,
aMUHOKUCIIOT U ap.

OeHatypaumss  GenkoB  npu
LBETHbIE peakunn DenkoB.
CoctaBneHue KayeCTBEHHbIX
obHapyXeHusi  OopraHMYecKnx
OTAENbHbIX KITACCOB.

HarpesaHuu,

peakuun
CoeINHEHUN

Xumma B ObiITy m
Npon3BOACTBEHHOM
AesaTenbHoCTH
yernoseka

Kevichbl (c yyeToMm OyayLien
npoceccuoHansHoOn OeATENbHOCTM) Ha aHanma
WHdopmaumnm o] NpPOn3BOACTBEHHOW
OeATenbHOCTM  YenoBeka, CBSA3AaHHOW  C
nepepaboTkol M nNoOfyYeHneMm BeLllecTB, a
TaKkke C aKonormyeckon 6e3onacHoOCTbIO.

McenegosaHue 7]
XUMUYECKUMN aHanms
06BbekToB TeXHOCMEpDI

BbinonHeHWe TUNOBLIX pacyeToB MO TeMaTuke
aKcnepuMeHTa (BbIXOo4 MpPOAYyKTa peakuuu,
mMacca HaBecku, 0ObeM pacTBOpUTENS).
O6paboTka [aHHbIX, aHanmM3 W OLEeHKa KX
OOCTOBEPHOCTU (BblYMCNEHNE cpegHero
3HayeHus 3KCNepUMEHTarbHbIX OaHHbIX,
norpewHocTn). lNpeacraeBneHne B pasnuyHon
dopme pesynbTaTtoB 3KcrnepumeHTa (Tabnuua,
rpadpuk, oTYET, AoKNa, Npes3eHTaums)

Cnocobbl BblpaXKeHuns KOHLEeHTpauuu
pacTBOpPOB: MaccoBas [ONs PacTBOPEHHOrO
BeLLecTBa, MonsipHas n MonsAnbHas
KOHUeHTpauuun. Tutp pactBopa. PeleHune
NPaKTUKO-OPUEHTUPOBAHHbLIX ~ TEOPETUYECKUX
3agaHun Ha pacyeTt KOHUEHTpauum
3arpsA3HSAWNX BELECTB U UX CpaBHEHME C
npegensHo  AONYCTUMbIMU - KOHLEHTpauusiMu

(NAK).

*B hbopMe NpaKkTUYECKON NOArOTOBKM

5.2.3 JlaGopaTopHbIV NPaKTUKyM

n/n

HanmeHoBaHue

pasgena ucumnimvHbl

HanmeHoBaHue nabopatopHbIX paboT

TpyooeMKkocTb,
aK. Y

1 cemecTp

OcHOBBbI
BelllecTBa

CTpOeHus




Xnmumyeckme peakumm

JlabopaTopHas paboTa «Peakunn
rmaponumaan.

WccnenoBaHne cpeabl pacTBOpPOB CONew,
06pa3oBaHHbIX CUIbHBIMWM K crnabbiMu
NpOTONUTaMM1, U NX peakuuin ¢ pacTBopamu
Lernoun, " kapboHaTa HaTpus.
CocTtaBneHve peakunii rmgponmsa conew.

CTpoeHue u cBoWCTBa
HeopraHn4YecKkmx
BELLEeCTB

JlabopaTtopHas paboTta «CporicTBa
MeTasnsioB U HEMETannoB».

NccnepoBaHne U3MYECKUX U XMMUYECKUX
CBOWCTB  MeTannoB W HeMeTassos.
PelueHne akcnepumeHTanbHbIX 3agady Mo
CBoOMCTBaM XUMUYECKNM CBOMCTBaM
mMeTannos " HeMeTannos, no
pacno3HaBaHWIO U NONYYEHUIO COeaNHEHWUN
MeTanoB 1 HEMETasoB.

2 cemecTp

CTpoeHue u cBoWcTBa
OpraHNYeckrx BeLLeCTB

JlabopaTopHasi paboTta «/ccnegoBaHne
CBOWCTB OpraHWYeCcKnX BELLECTBY»

KuneTtunyeckue 7]
TepMoanHaMmnyeckme
3aKOHOMEPHOCTH
NnpoTeKaHUs
XUMUYECKNX peaKL i

JlabopaTtopHas paboTta «OnpeaeneHue
3aBMCMMOCTM  CKOPOCTM  peakuum  oT
KOHLUEHTpauum pearvpyloLlmx BeLLeCcTBY.
WccnepoBaHve  3aBUCUMOCTM  CKOPOCTU
peakuum OT KoHuUeHTpauumu. Onpepenenue
KOHCTaHThI CKOpPOCTM peakuun
rpacpmyeckum METOLOM.

JlabopaTtopHas paboTta «OnpegeneHuve
3aBMCUMOCTM  CKOPOCTM  peakumum  OT
Temnepatypbi». Wccneposaxue
3aBMCUMOCTM  CKOPOCTM  peakumum  OT
Temnepatypbl. PacyeT aHeprun akTueauumu
peakumu.

,D,VICﬂepCH bl€ CUCTEMBbI

JlabopaTtopHas pabGota «[llpurotoBnexHue
pacTBOpPOBY.

MpuroToBneHne  pacTBOpOB  3aJaHHON
(MonsApHOM) KOHUEHTpauuMuM (C npakTUKo-
OPVEHTUPOBAHHbLIMU BOMpocamm),
onpegeneHve cpefbl BOHbIX pacTBOPOB.

JlabopaTtopHas paboTta «WccnepgoBaHue
OVCMEPCHBIX CUCTEMY.

lMpurotoBneHne ©n un3yyeHWe CBOWCTB
AVCNEPCHbIX ~ CUCTEM  pasHbIX  BUAOB:
cycneHsuu, 3aMynbCuw, KONMOWAHOro
pactBopa. CpaBHEHNE CBOWCTB UCTUHHbBIX U
KONMMOWAHbIX pacTBOPOB, BbIsIBIIEHNE
OCHOBHbIX pPas3nuymin mexagy HAMU.

KayecTBeHHble

peakuun obHapy>xeHus
HeopraHM4YecKmnx "
OpraHn4eckux BeLLeCTB

JlabopaTtopHas paboTta «AHanuTu4eckme
peakuum kaTmoHoB 1-VI rpynn».
lMpoBefeHmNe Ka4yeCTBEHHbIX peakuui,
MCnonb3yembix Anst OOHapyXeHUs1 KaTUOHOB
| rpynnel (kanus, HaTpUs, MarHus,
amMoHus), Il rpynnbl Ha npumepe 6apus, Il
rpynnel — cBMHUA, IV rpynnbl — anoMuHus,
V rpynnbl — xenesa (Il v 1), VI rpynnel —
Hukens. OnncaHue HabngaeMbIX ABNEHWA
M COCTaBIIEHNE XUMUYECKMNX peaKL .

JlabopaTtopHas pabota «AHanuTU4eckme
peakunn aHUMOHOB».

lMpoBegeHue Ka4yeCTBEHHbIX peakumn,
ncnonb3yemblX Ans o6HapyXeHNs1 aHWOHOB:




kapboHaTa, docdara, cynbaTa,
cyneuga, HuaTpata, Xxnopuga M gp.
OnucaHne Habnogaemblx SBNEHUN U
COCTaBMNEHNE XMMNYECKNX peaKLi.

Xvumma B BbITy U

8 NpPon3BOACTBEHHOMN
NesTenbHOCTH
yernoBeka
WNccnepoBaHne "

9 XUMUYECKNI aHanus

06beKTOB TexHOChepbI

*B hopmMe NpakTU4eCKon NoaroTOBKM

6 YuyebHO-MeTOAMYECKOE U MHDOpMaLMOHHOe obecneYyeHne AUCLMNIINHBI
[na ocBoeHNsa ANCUMNIIMHBI 06yYaloLWMNCA MOXET UCMONb30BaTh:

6.1 OcHoeHasi nlumepamypa

1. lrabpuensH, O. C. Xumus. 10 kKnacc: y4yebHuk: 6a3oebili yposeHb - M.:
lNpoceeweHue, 2019,2021

2. la6bpuenaH, O. C. Xumus. 11 knacc: y4yebHuk: 6as308bili yposeHb - M.:
lNpoceeweHue, 2019,2022

3. Xumus : y4yebHUK Onsi  cpedHeao rnpogheccuoHarbHo20 obpa3osaHusi |
1O. A. Jlebedes, [. H. ®adees, A. M. lonybes, B. H. lllanoean; nod obuwel pedakyuel
. H. ®adeesa. — Mockea : "3damenbcmeo KOpaum, 2022— ISBN 978-5-534-02226-1. —

Tekem : anekmpoHHbil // ObpasoeamesnibHas nnamgopma Hpaum [caim]. — URL:
https://urait.ru/viewer/himiya-zadachnik-491053#page/1

4. AHuHoceHosa, W.B. Xumusi:@: y4yebHUK U npakmukym Onsi cpedHez20
rnpoghbeccuoHanbHo20 obpasosaHusi — Mockea : Us0amensbcmeo KOpatim, 2022— ISBN 978-
5-534-02226-1. — Tekcm : aneKmpoHHbIU // ObpasosamernibHas nnamgopma HOpaum
[caim]. — URL.: https://urait.ru/viewer/himiya-491735#page/l

5. Hukonbckud, A.bBb. Xumusi: y4ebHUK U rnpakmukym Onsi cpedHezo0
npogheccuoHaribHo20 obpasoeaHusi — Mockea : Msa0amenbcmeo KOpaum, 2022— ISBN 978-
5-534-02226-1. — Tekcm : aneKkmpoHHbil // ObpasosamernbHas nnamgopma Hpatm

[caim]. — URL.: https://urait.ru/viewer/himiya-491475#page/l

6.2 lononHuTenbHas nutepaTtypa

1. Xumusi [OnekmpoHHbIlU pecypc] : 3adadyHuk : y4ebHoe rnocobue Onsi cpedHezao
npogheccuoHanbHo20 obpaszoeaHusi/ HKO. A. Jlebedes [u Op.]; nod obwel pedakuyuel
I. H. ®adeesa. — Mocksea : W3damenbcmeo HOpatim, 2022- 3nekmpoH. pecypc. -
https://urait.ru/viewer/himiya-zadachnik-491053#page/1

2. Xumusi [OnekmpoHHbil pecypc] : 3adues, O. C. Xumusi. JlabopamopHsbil
npakmukym u cbopHuk 3aday: y4ebHoe nocobue O0ns cpedHe20 PoghecCUOHaIbHO20
obpa3oeaHusi — Mockea : MW3damenbcmeo Opaum, 2022- 3neKmpoH. pecypc. -

https://urait.ru/viewer/himiya-laboratornyy-praktikum-i-sbornik-zadach-491481#page/1

3. Xumus [GnekmpoHHbIl pecypc]: MapmbiHoga, T. B. Xumus : y4ebHUK U npakmuKym
0ns cpedHezao npogheccuoHarnbHo20 obpa3osaHus. — Mockea : sdamernbcmeo HOpatim,
2022- 3niekmpoH. pecypc. -https://urait.ru/viewer/himiya-489733#page/1l

lNepuoduyeckue usdaHus:

- XKypHan aHanumu4eckold xumuu

- XXypHan npuknadHol xumuu

- Useecmust BY308. Xumusi u xumu4yeckasi mexHosioausi



https://urait.ru/viewer/himiya-zadachnik-491053#page/1
https://urait.ru/viewer/himiya-491735#page/1
https://urait.ru/viewer/himiya-491475#page/1
https://urait.ru/viewer/himiya-zadachnik-491053#page/1
https://urait.ru/viewer/himiya-laboratornyy-praktikum-i-sbornik-zadach-491481#page/1
https://urait.ru/viewer/himiya-489733#page/1

6.3 lepeyeHb y4yebHO-MeTOAMYECKOro obecne4vyeHUMsA AN CaMOCTOATENbHOW
paboTbl obyyaroLmxcsa

1. Xumusi [OnekmpoHHbIU pecypc] @ OneudHukos, H. H. Xumus. Aneopummbl
peweHusi 3adad U mecmebl: y4yebHoe mocobue Orsi cpedHe20 MpPogeccuUoHarIbHO20
obpa3oesaHusi. — Mockea : W30amenbcmeo HOpaum, 2022- 3neKmpoH. pecypc. -

https://urait.ru/viewer/himiya-algoritmy-resheniya-zadach-i-testy-491790#page/1

6.4 [llepeyeHb pecypcoB UHPOPMALUNOHHO-TENIEKOMMYHUKALMOHHON CeTU
«HTepHeT», HEOOXOAUMBIX AN OCBOGHUA AUCLUNIIUHBI (MoAayns)

HanmeHoBaHue pecypca ceTn «HTepHET» OneKTPOHHbIV agpec pecypca

«Pocculickoe obpasoeaHue» - ¢hedeparnbHbil | https://www.edu.ru/
rnopmarn

HayyHasi anekmpoHHas bubnuomeka https://elibrary.ru/defaultx.asp?

HayuoHanbHas uccrnedosameribckas | hitps://niks.su/
KomMmrbtomepHas cembs Poccuu

UHopmauuoHHas  cucmema  «EOQuHoe  okHo | http://window.edu.ru/
docmyna K obpasogamersibHbIM pecypcamy»

3AnekmpoHHas bubnuomeka BIr'YUT http://biblos.vsuet.ru/megapro/web

Caim  MuHucmepcmea Hayku U  ebicuie2o | https://minobrnauki.qov.ru/
obpasosaHusi P®

lMopmarn omkpbimozo on-line obpasosaHus https://npoed.ru/

AnekmpoHHas UHgopMauUuoHHO-obpa3oeameribHas | hitps://education.vsuet.ru/
cpeda ®IBOY BO «BIr'ynTt

6.5 [lepeyeHb MWH(POPMAUMOHHLIX TEXHONMOrMU, WCNOSIb3yeMbIX MNpwU
ocyliecTBNeHMn obpasoBaTenibHOro npouecca nNo AUCUUNIIMHE, BKNO4Yas nepeyeHb
nporpamMmmHoro obecne4yeHuss 1 UHPOPMaLUOHHBLIX CNPABOYHbIX CUCTEM

Mpn  mM3yyeHuUM  OMCUMNAMHBI  UCNOMb3yeTcsa  nporpamMmHoe  obecnedeHue,
COBpPEMEHHbIE nNpodieccuoHanbHble 6asbl AaHHbIX U UH(POPMALMOHHbIE CMPaBOYHbIE
cuctembl: OMOC yHuBepcuTeTa, B TOM yucrne Ha 6ase nporpammHon nnatdopmbl «Cpeaa
anekTpoHHoro oby4deHna 3KL», aBToMaTuanpoBaHHas UHGOpMaunoHHas 6asa «HTepHeT-
TpeHaxepbl», « MIHTepHET-3K3aMeH».

Mpn ocBoeHUN AUCUUNIIUHBLI UCNONb3YEeTCA JIMLIEH3UOHHOE WU OTKPbITOE
nporpammHoe ob6ecne4vyeHue — H-p, OC Windows, OC ALT Linux.

7 MaTepmanbHO-TeXHM4YecKoe obecnevyeHne gUCLUUNIUHbBI

Ob6ecneyeHHOCTb npouecca OBOy4YeHUs1 TEeXHUYECKMMU CpeacTBaMu  MOSTHOCTLIO
cooTtBeTcTByeT TpeboBaHuam @PIrOC no HanpaBneHuto noarotoekn. MartepuanbHo-
TexHnyeckan 6asa npuBedeHa B NULEH3NOHHbLIX hopmax M pacrnofioXXeHa BO BHYTPEHHEMN
ceTn no agpecy http://education.vsuet.ru.

Mpn JyTeHun nekuumn, npoBedeHUN nabopaTOpHbIX U MNPAKTUYECKUX 3aHATUKA U
KOHTpOJie 3HaHW 0ByyaroLmMXCca No ANCLMMIIMHE UCMONb3YeTCS:


https://urait.ru/viewer/himiya-algoritmy-resheniya-zadach-i-testy-491790#page/1
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

KabureTt
XUMUNYECKUX
AVUCLIUMNINH

(ayn.7)

JTabopaTtopHble cTonsbl;
BbiTskHOM wikad — 1 wt.;
Cton ansa BecoB aHTMBMOpauUnoHHbIn JIK-600/400CB — 1wT;
CywunbHbin wkadg WC-80MK CITY — 1 wr.;

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

Becbl anektpoHHble Vibra AB-323CE 320 — 1 wr;
KoHgyktometp H 1 8733- 1 wT,;
dotomeTp oTtoanekTpuyeckmn KOK-3-01 «30M3» - 1 wr;
pH-meTp pH-150MW — 1 wir;
Pedpaktometp MP®-454 B2M - 1 wT;
MarunTtHasa mewanka MM-5 — 1 wT.;
Cywwunka ansa nocygbl.- 1 wWr.;
LWTatne nabopatopHbii bByH3eHa — 7 wWT.;
MnuTtka anekTpuyeckaa — 1 wWr.;
Xnmmyeckass nocyga [OCT 25336-82 «[llocypa u obopynoBaHue
nabopaTopHbI€ CTEKNSAHHbIEY;
OKCcuKaTopbl, apeoMeTpbl, TEPMOMETPbI;
MapkepHasa gocka;
MHdopmMaLMOHHbIE CTeHAbI, CNPaBOYHbIE MaTepuarnbi;
Komnnekrt yyebHon mebenn.

Ay}J,I/ITOpMFI Ansi CaMOCTOATENbHOM p860TbI CTYOEHTOB:

KoMnbloTepHbIN
Knacc gns
CaMOCTOATENBHON
paboTbl, B T.4. ANs
npoBeaeHns
rpynnoBbIX U
NHOMBUAYANbHbIX
KOHCYnbTauuu,
TeKyLLero
KOHTpOSS 1
NPOMEXYTOYHOWN
atTecTauuu

(ayn.19)

JlokanbHas ceTb, koMmyTaTOop [1-
Link DES-1016 ¢ BbIxoaom B
«MHTEepHeTY;

KomnbioTep B cbope B cocTaBe:
Intel Core i3-540/4096/500/DVD-
RW/GeForce CT220 — 8 wr.;
MpuHTep nasepHbii HP Laser jet
P-2035 A4 30 cTp.B MUH. — 1
WwT.;

CkaHep HP Scan jet- 3110-1wT,;
MynbTumeama npoektop SANVO
PLC —XU 50 — 1 wr.;

OKpaH nepeHocHon — 1 wWr.;
Hoytbyk ASUS K 73 E 15-2410 M
CPU\4096\500\DVD-RW \Intel(R)
HD Graphics 3000 — 1 wrt.;
MapkepHas gocka;

[MnakaTtbl, HarNsagHbIe nocobus,
CXEMb;

Komnnekt yyebHon mebenu.

Microsoft Windows7 ; Adobe
Reader XI; Microsoft Office 2007
Standart;

GIMP; Pascal ABC; Inkscape;
Free Pascal; Paint.NET; Oracle
VM Virtual Box; Microsoft Visual
Studio 2010;

IMnueH3sna Ne AAA.0217.00 c
21.12.2017 r. no «beccpo4yHo»

[lononHnTenbLHO, camocTosATernbHas pa60Ta o6yqarou4|/|x0ﬂ, MOXET OCYLIEeCTBIIATLCA

npu ncnonb3oBaHU:




PecypcHbi ueHTp | KomnboTepbl co cBO6OAHLIM AnbT ObpasoBaHue 8.2 +
AOCTYNoMm B ceTb NHTepHeT 1 LibreOffice 6.2+Maxima
OnNeKTPOHHbIMN BUbnnoTedHbiMn JlnueHams Ne AAA.0217.00 c

N MHopMaLuMOHHO cnpaBoYdHbiMK 21.12.2017 r. no «beccpoyHo»
cucTeMamu.

Ans  mekyweao KoHmporns npouecca 006ydyeHuss OucyuniuHbl  UCMOb3yemcs
pelimuHeaoeasi cucmemMa Ha calime WWW.VSuet.ru.

8 OueHo4Hble MaTepuanbl Ansi NPOMEXYTOYHOW aTTecTauum obyyvarowmxcs no
aucuunnuHe

OueHou4Hble MaTepuansl (OM) Ang AMCUMNAVHBI BKNOYalOT B cebs:

- MepeyeHb KOMMETEHUWA C YyKasaHMeM WHOMKATOPOB AOCTUXKEHWS KOMMETEeHUUN,
3TanoB Mx OpPMUPOBaHNS B NpoLLecce OCBOEHWsI obpa3oBaTenbHOW NPOrpaMmel;

- OMucaHue LwKan oueHnBaHus;

- TUMOBbIE KOHTPOJIbHbIE 3a[laHUs UMK UHble MaTepuarbl, HeobxoaMMble AN OLEHKM
3HaHWUW, YMEHUI, HABbIKOB;

- MeToauyeckue Martepuvansl, ornpegensiowme npoueaypbl OUEHWBaHUA 3HaHUMN,
YMEHWUIN, HAaBbIKOB U (UNKN) OMblTa AEATESNTbHOCTH.

OM npeacTtaBnsalTCA OTAESbHBIM KOMMIIEKTOM W BXOAAT B cCOCTaB pabouen
nporpamMmbl AUCLUNSIUHbI.

OueHo4Hble maTepuanbl oopmupytoTcs B cootBeTcTBum ¢ I BI'YUT «[lMonoxeHne 06
OLlEHOYHbIX MaTepuanax».


file:///C:/Users/79042/Downloads/www.vsuet.ru

OLIEHOYHbIE MATEPWUAIbI
anda NPOMEXYTOYHOU ATTECTALUUU

no yyebHoOMy npeameTy

XUMUA



1. NepeyeHb KOMNETEHLUMN C YKa3aHUEM 3TanoB UX POpPMMpPOBaHUSA

Koa
KOMMEeTEeHL MM

HanmeHoBaHMe koMmneTeHunn

Koa n HanmeHoBaHune MHOMKaTopa AOCTMXKEeHUN
KoOMneTeHuunn

OK1

Bbibvpatb  cnocobbl  pelueHus
3agad npogeccuoHanbHomn
AeATenbHOCTH NPUMEHUTENBHO
K pa3nnyHbIM KOHTEKCTaMm

YMeHus: pacnosHaBatb 3agadvy u/unu npobnemy
B npodeccuMoHanbHOM  W/unu  coumanbHOM
KOHTEKCTe, aHanua3upoBaTb  3ajadyy  wu/wnu
npobremy 1 BblAeNATb €€ COCTaBHbIE YacTyh
onpefensaTb dTanbl peLleHns 3agaym

BbIABNATE U 9PEKTUBHO UCKaTb MHOPMaLMIO,
HeobxoouMMylo AOna  pelweHus  3agadv  u/unu
npobnemsbl, COCTaBNATL NiaH eNCTBUS
onpenenate HeobxoaMMble pecypchbl

BnageTb akTyanbHbIMW MeTogamu paboThbl

B NPOheCCHMOHANbHOM 1 CMEXHbIX cdhepax
peanu3oBbIBaTb COCTABMNEHHbIV NNaH

oueHuMBaTb pesynbTaT M NOCNeacTBuMs  CBOMX
OeVCTBUA  (CaMOCTOATENbHO MMM C  MOMOLLBHO
HacTaBHMKaA)

3HaHMA: aKTyasnbHbIi NPOgECCMOHANbHBLIA 1
coumanbHbIA KOHTEKCT, B KOTOPOM MPUXOAMUTCSA
pabotatb W XWUTb, OCHOBHbIE  WCTOYHMWKM
nHdOPMaUMM 1 pecypcbl ANs peLleHus 3agad u
npo6nem

B npodeccMoHanbHOM  u/unu  coumanbHOM
KOHTeKCTe

anropuTMbl BbINONHEHMS paboT

B NpodeCcCMoHarnbHOM N CMEXHbIX 0b6racTsax
mMeToabl paboTbl B NpodeCccuoHannbsHomn

N CMEXHbIX cdepax;

CTPYKTYpY MraHa ansi pelieHnst 3agad

NnopsigoK OLEHKM pe3ynbTaToB pelleHus 3agad
npodeccnoHanbHon AeAaTenbHOCTH

OK 2

WcnonbsoBatb COBpPEeMeHHbIe
cpeoctBa  Mmoucka, aHanm3a M
WHTEepnpeTaumm unHdopMaummn 1
WH(OPMALMOHHbBIE TEXHOMNOrMKU ANS
BbINOMHEHNS 3agav
npodeccuoHarnbHON AeaTensHOCTH

YMmeHus: onpegenaTtb  3agadnm  Ans  nowvcka
MHpopmauum

onpegensatb HeobxoanMmble WNCTOYHUKN
MHpopmauum

nnaHmMpoBaTb NPOLLECC NOUCKa; CTPYKTypupoBaTb
nony4yaemyro nHopmaumio

BbldenATb Haubornee 3Hauumoe B nepedvHe
MHdopMaLnn

oueHuBatb NpPakTUYeCcKyto 3Ha4YUMOCTb
pesynbTaTtoB noncka

opopMnATL  pesynbTaTbl MOUCKA, MNPUMEHSATH
cpeactBa  MHAOPMALMOHHBLIX TexXHONormn Aans
peLueHns npogeccnoHanbHbIX 3agad
ucrnonb3oBatb  COBPEMEHHOe  MnporpammHoe
obecneyeHne

ucrnonb3oBaTb pasnuyHble UMdpoBbLIE cpeacTsa
ANs pelieHns npodeccuoHanbHbIX 3agad

3HaHuA:  HOMeHKnatypa  MHPOPMAaLMOHHbIX
WUCTOYHUKOB, NPUMEHSEMbIX B
npodgeccnoHanbHon AedaTensHOCTU

npuemMbl CTPYKTYpPUPOBaHUS MHGOPMaLMK
dopmaT ocopMneHnss pesynbTaTtoB  Moucka
WHpopmMaLnm, CoBpeMeHHbIe cpeacTaa

W yCTponcTBa MHopMaTumsarmu

NOpsiAOK UX TMPUMEHEHUA W  MpOrpaMmMHoe
obecneyeHmne B npodeccuoHarnsHoM
OEeATEeNbHOCTU B TOM YMCIle C UCMOJIb30BaHUEM
LMdpOoBLIX CPeacTs




OK3 MnaHupoBaTtb YMeHus: ornpegensaTs aKTyanbHOCTb
W peanun3oBbiBaTb COGCTBEHHOE HOPMaTUBHO-NPaBOBOM AOKYMEHTaL MK
npodeccuoHaneHoe B NpodheccrMoHanbHOM AesaTeNbHOCTH
W NIMYHOCTHOE pasBuTME, NPUMEHATb COBPEMEHHYO Hay4Hy0
npeanpuHMMaTenbCKyo npodeCccuoHanbHy0 TEPMUHOMOTNIO
OesATenbHOCTb onpefenAate WM BbICTpauMBaTb  TpaekTopum
B npodeccmoHansHom cgepe, npodeccnoHanbHOro pa3suTuA
nucnonb3oBaTb 3HaHUA Mo 1 camoobpa3oBaHus
PUHaAHCOBOW rPaMOTHOCTU BbIABNATb OOCTONHCTBA " HegocTaTKu
B PasnnYHbIX XXU3HEHHbIX KOMMep4ecKomn naeu
cUTyaumsx npe3eHTOBaTb WOEN OTKPbITUS COBCTBEHHOrO

gena B nNpodeccuoHanbHoOn OeATenbHOCTY,;
odopmnaTb GU3Hec-nnaH

paccuuTbiBaTb pa3mepbl BbIMAaT Mo NPOLEHTHbIM
CTaBKaM KpeaMToBaHus

onpenensatb WHBECTULIMOHHYO
npuBnekaTenbHOCTb KOMMEPYECKMX naen

B paMkax npodeccrmoHanbHO AeaTeNnbHOCTH
npe3eHToBaTb OM3HeC-naet

onpeaensaTb UCTOYHUKU PUHAHCUPOBaHUSA
3HaHuA: cofepXaHue akTyanbHOW HOPMaTWMBHO-
NpaBoOBOW AOKYMeHTauumn

coBpeMeHHas HaydHas u npodeccnoHanbHas
TepMuHornorus

BO3MOXHbIE TpaekTopum npodheccroHarnbHOro
pa3BuTMSa 1 camoobpasoBaHus

OCHOBbI MpeanpUHUMATENbCKON AEeSATENbHOCTU
OCHOBbI (PMHAHCOBOW rPamMOTHOCTH

npaswuna paspaboTkm GusHec-nnaHos

NopsiAOK BbICTpaMBaHus Npe3eHTaumm

KpeauTHble 6aHKOBCKME NPOAYKTbI

OK 4 OdhekTnBHO B3anMmMoOencTBoBaTb | YMEHUA: OpraHn3oBbiBaTb paboTy konnekTuea
n pabotaTb B KOMMEKTMBE U | U KOMaHAbl
KomaHge B3aMMoencTBoBaTb c Konneramu,

pPYyKOBOACTBOM, KNueHTamm B xoae
npodgeccnoHanbHon AeAaTenbHOCTU

3HaHus: ncuxonoruyeckne OCHOBbI
0eaATenbHOCTU  KOMMeKTUBa, MCUXonornvyeckme
0COBEHHOCTU NNYHOCTU

OCHOBBbI MPOEKTHON OEeATENBHOCTY

OK 5 OcyLecTBNATb YCTHYHO YMeHusa: rpamoTHO wu3narate CBOW MbICIIM W
M NUCbMEHHYIO KOMMYHUKaLMIO ohopMIIATE AOKYMEHTbLI MO MpodeccuoHarbLHoOm
Ha rocygapCTBEHHOM A3bIKe Temartumke Ha rocyaapCTBEHHOM A3bIKE,
Poccuiickon ®epepauum ¢ yuetom NPoSABNATH TOJIePaHTHOCTb B paboyem
0COoBEeHHOCTEN coLManbHOro Konnektuee
W KyNbTYPHOrO KOHTEKCTa 3HaHus: 0COoBEeHHOCTH coumanbHoro n

KyNbTYPHOrO KOHTEKCTa
npasuna oopmMIIeHNa JOKYMEHTOB
N MOCTPOEHUS YCTHBIX COOBLLEHNI

OK7 CopenctBoBaTtb coxpaHeHuto | YMeHus: cobniogatb HOPMbl  3KOJNTOMMYECKON
OoKpy>KatoLLen cpenpl, | 6esonacHocTu
pecypcocbepexeHnto, MNpUMEHATb | ONpedenaTb HanpaBneHust pecypcocbepexeHus
3HaHU 00 W3MEeHeHuMM Knumara, | B paMkax npodeccuoHanbHOM OeATeNnbHOCTM Mo
NPUHLNMbI OepexnumBoro | npocgeccumn  (cneynanbHOCTU), OCYLLECTBNSATb
npou3BoaCTBa, acpdekTnBHO | paboTty c cobnogeHnem NPUHLMNOB
OeNCcTBOBaTb B 4YpesBblUalHbIX | 6epexnnBoro NpomsBoacTea
cUTyaumsix OpraHn3oBbIBaTH npocdeccuoHanbHyto

AesATENbHOCTb C YY4ETOM 3HaHWN 06 M3MEeHeHWU
KMUMaTUYeCKMX YCINOBUIN permoHa

3HaHus: npasuna aKonoruyeckon 6esonacHocTun
npu segeHunn I'IpO(beCCVIOHaﬂbHOVI neATenbHOCTU
OCHOBHbI€ pecypcChbl, 3aeNCTBOBaHHbIE




B Npod)eccmoHarnbHoi AeAaTenbHOCTH
nyTn obecneyeHnss pecypcochbepekeHms
NpUHLMNLI 6epeXxnMBoro NPoM3BoaCTBa
OCHOBHbIE HamnpaBneHns U3MeHeH!s
KNMUMaTUYEeCKMX YCIOBMIN permoHa

2. I'IacnopT OLEeHOYHbIX MaTepunanoB nNo AucuuniinHe

KoHTpORMpYEMb MHpekc OueHouHble cpeacTBa
No o KOHTpOnupye
n | momynwpaspen MOW NoNe TexHonorua / npoueaypa
KOMNeTeHumM HauMeHoBaHue T OLeHKM (cnocob KOHTpons)
n bl /TEMBI W (M ee 3agaHun
ONCUMNINHBI uacT)
1 MpoueHTHas wkana
0-100 %;
0-59,99% -
OK 01 Hey4OBNEeTBOPUTESLHO;
OK 02 Tect 1-20 60-74.99% -
OK 03 YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - oTnIM4HO.
OcHosBbl
CTpOEeHuUs
BellecTBa lMpoBepka npenogaBaTenemM
Cob OTtmeTka no 5 6anbHON
OK 01 obecenoBaHue LKane
(Bonpocbl Ans 91-93
OK 02 - 0-2 —HeyOoBNETBOPUTESTBHO
Oond.3aveTa, Kenc- 114-116
OK 03 3- yAoBNeTBOPUTESIbHO
3agaHus) 4
— XOpOoLLOo
5- oTnnyHo
MpoueHTHas wkana
0-100 %;
0-59,99% -
OK 01 HeyOoBNETBOPUTENBLHO;
OK 02 TecT 1-20 60-74.99% -
OK03 YyOOBNETBOPUTENBHO;
75- 84,99% -xopoLLo;
85-100% - oTnIn4HO.
> XumMundeckme
peakuum
lMpoBepka npenogasatenem
CoG OTtmeTka no 5 6anbHOM
OK 01 obecenoBaHue LLKane
OK 02 (Bonpocsl ans 94-96 0-2
o -2 —HeyOBMNETBOPUTENBHO
and.3avera, kenc- 117-119
OK 03 3- yooBneTBoOpuUTENbHO
3apaHus)
4 — xopoLlo
5- oTAN4YHO
MpoueHTHas wkana
0-100 %;
0-59,99% -
CTpoeHue u OK 01 ’ .
3| caofiorea OK 02 Teor 120 | HeyAoBneTBOpUTONbHO!
HEOpPraHn4ecknx OK 03 YOOBNETBOPUTENBHO;
BeLecTs 75- 84,99% -XOPOLLO;
85-100% - OTIIMYHO.




lMNpoBepka npenogasatenem
OtmeTka no 5 6anbHoON

OK 01 CobecenoBaHue LKane
(Bonpocbl ans 97-99
OK 02 nh.3aveTa, Kevic- 120-122 0-2 —HeyOoBNETBOPUTESTBHO
OK 03 A éa aHVI,Fl) 3- yOoBneTBOpUTENBHO
A 4 — xopowo
5- oTAN4YHO
MpoueHTHas Wkana
0-100 %;
0-59,99% -
i Hey4OBNEeTBOPUTENbHO;
Tect 21-40 60-74.99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTNUYHO.
CTpoeHue u
N CobGecepnoBaHue
CBOMCTBaA OK 04 (3aLuTa lMpoBepka npenogaesaTtenem
OopraHnyeckmx OK 05 na6o ;{'ro HbIX 61-70 OTmeTKa B cucteme
BELECTB p2160TF)) «3a4YTEHO — HE 3a4YTEHO»
lMpoBepka npenogasatenem
CoBecenosatie OTtmeTka no 5 6anbHoOM
(Bonpocbl Ans 100-102 tkane
[Md.3aueTa, Keiic- 123-125 0-2 —HeyOoBnNeTBOPUTENBHO
'33 aHM:;|) 3- ynoBneTBoOpuTENBLHO
A 4 — xopoLio
5- oTnn4Ho
MpoueHTHas wkana
0-100 %;
0-59,99% -
i HeyaoBNeTBOPUTESLHO;
Tect 21-40 60-74,99% -
YOOBNETBOPUTESNBHO;
KuHeTunyeckue n 75- 84,99% -xopoLuo;
TepMogmMHamuye 85-100% - oTNUYHO.
ggngomepHocm OK 04 ng‘fﬂﬁfswe lMpoBepka npenogaBaTenem
npOTeKaHMs OK 05 aB6OpPATOPHBIX 71-80 OTtmeTka B cucteme
XAMUYECKUX paBoT) «3a4TEHO — He 3a4TEeHO»
peakuun lNpoBepka npenogasatenem
CoBecenoBatie OTtmeTka no 5 6anbHoOM
(Bonpocsl ans 103-105 wikane
uch.3aveTa, Kevic- 126-128 0-2 —HeyOoOBMNETBOPUTENBHO
A '33 an;l) 3- ynoBneTBoOpuTENBLHO
A 4 — xopoLlo
5- OTNNYHO
MpoueHTHas Wkana
0-100 %;
0-59,99% -
i Hey4oBNeTBOPUTENbHO;
Tect 21-40 60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -x0poLLo;
- 04 -
fvenepcHbIe OK 04 85-100% - OTnIMYHO.
CobecepoBaHue
cuUcTeMbl OK 05 (3awuTa lMNpoBepka npenogasatenem
na6o :io HBIX 81-90 OTmeTka B cucteme
p26OTI; «3a4YTEHO — He 3a4TEHO»
CoBecenoBatie MpoBepka npenogaBaTenem
(Bonpocel ang 106-108 OTmeTKaanKoage6aanow
and.3adveTa, Keuc- 126-128

3apaHus)

0-2 —HeygoBneTBOPUTESILHO
3- yOoBNeTBOpUTENBLHO




4 — xopoLuo
5- oTnn4yHoO

MpoueHTHas wkana
0-100 %;
0-59,99% -
Hey4OBNEeTBOPUTENbHO;
60-74,99% -
yOOBNETBOPUTENBHO;
gga;umiel_mﬂ 75- 84,99% -xopoLuo;
Py OK 07 85-100% - OTNIMYHO.

Tect 41-60
KayecTBeHHble

HeopraHn4YecKkmx
MpoBepka NpenogasaTenem

N OpraHn4YecKkmx N
OTmeTKa no 5 6anbHom
BELEeCTB CobecepoBaHue LKane

(Bonpock! Ans 109-110 0-2 —HeynoBNEeTBOPUTENBHO
and.3adveTa, Kewc- 129-131 YA P
3- yaoBneTBOPUTENLHO

3anaHuA) 4 — xopoLuo
5- oTnn4yHoO

MpoueHTHas wkana
0-100 %;

0-59,99% -
Hey4OBNEeTBOPUTENLHO;
Tect 41-60 60-74,99% -

XvMus B ObITY 1 yOOBNETBOPUTENLHO;
NpPOV3BOACTBEHH 75- 84,99% -xopoLuo;

8 on OK 07 85-100% - OTNIMYHO.

OeATeNIbHOCTHU I'IpOBepKa npenogaBaTteniem

yenoBeka OTmeTKa no 5 6anbHomn
CobecepoBaHue LKane

(Bonpoce! A HL-112 ) 5 | eynosneTopuTensHo
and.3aveta, Kenc- 132-134 ya P
3- ynoBneTBoOpuTENBLHO

3anakvs) 4 — xopoLlo
5- oTNN4HO

MpoueHTHas Wwkana
0-100 %;

0-59,99% -
Hey4oBNeTBOPUTEIbHO;
Tect 41-60 60-74,99% -
WccnepoBaHue n yOOBNETBOPUTENLHO;
XUMUYECKNI 75- 84,99% -xopoLuo;

9 aHanus OK 07 85-100% - oTnnyHo.

06bekToB MpoBepka NpenogasaTenem

TexHocdepsl OtmeTka no 5 6anebHoON
CobecenoBaHue LKane

(Bonpoce! ans U3-114 | (5 ieynosneteopuTensHO
and.3adveTa, Keunc- 135-137 yA P
3- ynoBneTBopuTENBLHO

3anakus) 4 — xopoLuo
5- oTnn4yHoO

3. OueHouYHble cpeacTBa Ans NPOMEXyTOYHOM aTTecTauum
TunoBble KOHTPONbHbIE 3aJaHNA UM UHbIe MaTepuanbl, Heobxoaumbie
ANA OLEeHKN 3HaHUW, YMEHUU, HaBbIKOB U (UNKN) onbiTa AeATENbHOCTMH,
XapakTepu3yroLwmx atanbl GOpMUPOBaAHUA KOMIMETEHLUN B NpoLecce OCBOEHUS
obpa3oBaTesibHOM NporpamMmmbi

[ns OUEeHKN 3HaHUI, YMEHWUI, HaBbLIKOB 00Yy4YatoLWMXCa NO AUNCLUMMNNUHE «XUMUAY»
npuMeHseTca 6anbHO-PENTUHIOBAsSI CUCTEMA OLIEHKM CHOPMUPOBAHHOCTU
KOMNEeTeHUM CTyaeHTa.

BarnbHo-penTUHroBas cMctemMa OLUEHKMN OCYLLECTBISETCA B TEYEeHNe BCEro
cemecTpa npu NpoBeaeHUM ayauTOPHbIX NTabopaTopHbIX 3aHATUIA U KOHTPONS
camocToATenbHoM paboTobl. lNMokasaTenamu OM aBNAOTCA: KOHTPOSb NpenogasaTenem




BbINOSIHEHUA NabopaTopHoM paboThbl, TECTOBbIE 3a4aHNA NPOBEPKM OCBOEHMS
mMaTepuana. OueHKM BbICTaBMASOTCA B COOTBETCTBUN C rpadpMKOM KOHTPOIS TeKyLlen
yCcrneBaemMoCTV CTyQeHTOB B aBTOMaTM3UpPOBaHHY cuctemy 6a3 aaHHbIx (ACYB[)
«PenTuHr ctyneHToB».

K atTecraumm gonyckaroTcst TOfNbKo obyyarowmecs, BbINONHUBLLME BECh
nabopaTopHbIN NPaKTUKYM, YTO CBA3aHO ¢ obecneynBaeMon UCLMMIINHON
komneTeHumen. OByyatoLminca, He BbINOSTHMBLUMIA NabopaToPHbIA NPaKTUKYM,
oTpabaTbiBaeT NponyLeHHbIE paboThl.

O6yuvatowmiicsa, Habpaswui B cemecTtpe 6onee 60 % OoT makcumanbHO
BO3MOXXHOW 6anbHO-PENTMHIOBOW OLIEHKM paboTbl B cEMeCcTpe nonyyaeT 4onyck K and.
3a4€erTy.

CTyneHT, HabpaBLuMI 3a TekyLlyto paboTy B cemecTpe meHee 60 %, T.K. He
BbINOSTHUI BCto paboTy B cemecTpe no 06beKkTUBHBIM NpuynHam (6onesaHb,
odmumanbHoe ocBoboXaeHNe U T.M.) AUdd. 3a4€TyY, OQHAKO eMy LOMOSHUTESbHO
3ajaloTcs BONpoChl Ha cobeceaoBaHMmM No pasgenam, BbIHOCUMbIM Ha 3K3aMeEH.

lMpomexyTodHas aTTectaums obyyaroLerocs no ANCLUMNIIMHe NPoBOANTCS B
dopme TecTUpoBaHNA N NpegycMaTpmuBaeT BO3MOXHOCTb NocreayoLwero
cobecepoBaHus.

Ond. 3a4€T BKNOYaeT 2 KOHTPOIbHLIX BOnpoca u 1 kenc-3agaHue.

B cnyyae HeyaoBNeTBOPUTENBbHOW COAaYM 3K3amMeHa CTyAeHTY npeaocTaBnseTcs
npaBo NOBTOPHOM cAa4yM B CPOK, YCTAHOBIEHHbIN AN NIMKBMAALMN akaaeMN4eCcKom
3aJ0/MKEHHOCTM MO UTOramMm COOTBETCTBYIOLWEN ceccun. [1pn NOBTOpPHOM caade
3K3amMeHa Konm4ecTBO HabpaHHbIX CTyaAeHTOM 6annoB Ha Npegbiayliem andg. 3avérte
He y4YnTbiBaeTcs.

3.1 Tecmbl (mecmoesbie 3a0aHusi)
3.1.1. Wugp u HaumeHogaHUe KOMNemeHuyuu

OK 01 Bbibupatb crnocobbl pelleHus 3agay npodpeccrmoHanbHOm 4eATENbHOCTU MPUMEHUTENBHO K
pa3nMyHbIM KOHTEKCTaMm

OK 02 Ucnonb3oBaTb COBpEMEHHLIE CPEACTBA NOMCKA, aHanu3a u MHTepnpeTaumm nipopmaumm, n
WH(OPMaLIMOHHBIE TEXHONOMMN ANSA BbINOHEHNS 3a4a4 NPodeCcCMOHaNbHOM AesATENbHOCTH

OK 3 NnaHnpoBaTtb 1 peann3oBbiBaTb COBCTBEHHOE NpodecCuoHanbLHoOe U NMMYHOCTHOE pas3BuUTue,
npeanpyHMMaTENbCKYH0 AeATEeNbHOCTb B MpodeccnoHansHon cgepe, NCnonbL30BaTb 3HaHUS No
(PUHAHCOBOW rPAMOTHOCTU B Pa3fMNYHbIX XXU3HEHHbIX CUTYaLUsSX

Ne
3aJaHu TecT (TecTtoBOE 3aaHue)
a
1. XUMUYECKMM SNTIEMEHTOM Ha3blBaeTCH

a) COBOKYMHOCTb aTOMOB C OIMHAKOBOW aTOMHOW Macco;
6) COBOKYMHOCTb aTOMOB C OAVHAKOBbLIM 3apsaoM S4pa;
B) XMMWYECKMN Hegenumasi 4actuua BeLLEeCTBa;

r) Menbyawnilas YacTvua BellecTBa.

2. MpocToe BeLecTBO

a) CoCTOUT U3 aTOMOB OAHOIO U TOTO e ANEeMEHTa;

©) COCTOUT 13 aTOMOB Pa3HbIX ANTIEMEHTOB;

B) COCTOMT 13 aTOMOB [BYX 3/IEMEHTOB, OOUH U3 KOTOPbIX KACNOPOL;
r) KpUCTannmM3yeTcsi B ogHon chopme.

3. XumMmnyeckoe coeguHeHune

a) COCTOMT 13 aTOMOB OZHOIO U TOrO K& 3M1EMEHTAa;
©) cocTonT M3 aTOMOB pasHbIX SJIEMEHTOB;

B) oOnagaeT OgHOPOAHOCTbLIO;

r) obnagaet HEOAHOPOOHOCTbLIO.

4, 3a eQuHWLY aTOMHOM Macchl NMpUHUMatoT
a) Mmaccy Hamboree Nerkoro anemMeHTa — BOAOPOAa;
6) 1/16 maccbl aToma KMcrnopoaa;




B) 1/12 maccel atoma nsotona 2C
r) 1/8 maccel aToma asoTta

5. MongpHasa macca — 3710
a) Macca Mornekynbl, BolpaXeHHas B a.e.M.;
6) oTHOLLEHME Macchbl Monekynbl k macce 1/12 atoma 12C;
B) OTHOLLEHME MacChl BELLECTBA K KOMNMYECTBY BeLlecTBa
r) Macca atoma, Bblpa)KeHHas B a.e.M.;
6. Monb — aTo
a) KONMYeCTBO BELLECTBA, CoAepKallee CTOMbKO XKe CTPYKTYPHbIX €4NHML,, CKOMbKO
cooepxutcs atomoB B 12 1 yrnepoga 2C;
0) XMMMYeCKM HegenvMmas Jyactuua BeLLecTBa;
B) Macca BellecTBa, B KoTopol cogepxutcs 6,02-1022 atomos
r) Macca BELECTBA, BbIpaXXEHHas B a.€.M.;
7. OkBMBaneHTHasi Macca arnemMeHTa npegcraenseT cobon
a) Maccy BelllecTBa, B KOTopol cogepxutcs 6,02:102% aTomMoB;
6) yacTHOe OT AeneHns MOMSIPHOM MacCbl aTOMOB 3fIeMEHTa Ha €ro BarieHTHOCTb B JaHHOM
XVMUYECKOM COeQUHEHUN;
B) maccy 1 mons BellecTsa.
r) Macca BeLLleCTBa, BblpaXKeHHad B a.e.M.
8. KakoBa monsipHas macca razoobpasHoro BeLlecTsa, eCrv ero OTHOCMTEeNbHas NNOTHOCTbL NO
Bogopody pasHa 147?
a) 14;
0) 28;
B) 7.
r) 16
9. YKaXnTe 3fIEMEHT, HE UMEIOLLNIA annoTPOMHbIX POPM:
a) KUCIopog,;
©) yrnepop;
B) cpocchop;
r) xnop.
10. | CTeneHb OKUCMEHUS aneMeHTa
a) yCrnoBHbI 3apsig aToMa B MOJEKYNE;
0) peanbHO CyLlEeCTBYHOLNIA 3apsig aToMa B MOJIEKYIIE;
B) NOCTOSIHHASA BENNYUHA;
r) nepemMeHHas BENNYMHA.
11. YCTAHOBUTE COOTBETCTBUE
OCHOBHBbIE KJTACCbI BEWECTB XAPAKTEPUCTUKA
1. Okcunabl a) coeguHeHs1, COCTosILLME U3 aTOMOB
2. Kucnotsl MeTanna v ruapoKcorpynn
3. OcHoBaHus 6) coeamHeHus, cocTosLwme U3 ABYX
4. Conm 3MNEeMeHTOB, OAMNH M3 KOTOPbIX - KNUCIOPOA
B) NPOAYKTbI MOSTHOMO U YaCTUYHOIrO
3ameLLieHnss aTOMOB BoAOpoAa B MOneKyre
KMCNOTbI Ha MeTann
r) coeQuHeHUs, cocTosiLLMe N3 aTOMOB
BOAOpOAa, CnocobHOro 3aameLlarbcs Ha
MeTann, U KUCNOTHOro ocTaTka
4) NPOAYKTbI NOSIHOTO UM YaCTUYHOTO
3aMeLLeHUsI TMOPOKCOrpynn B Monekyne
OCHOBaHWS Ha KUCMOTHBIN OCTaToK
1-6;2-2; 3—a; 4-6,0
12. | CoBpemeHHasi hopMynmMpoBKa nepuoanyeckoro 3aakoHa MeHgeneesa rnacut, 4To CBOWCTBA

3N1eMeHTOB U nUX COGJJ,VIHGHI/IVI HaxoOgdaTCcA B nepmo,qmquKoPl 3aBNCUMOCTU OT
a) 3apsga sgpa atoMoB




0) BaneHTHOCTY;
B) CTEMEHN OKUCNEHMS
r) aTOMHOWN Macchbl

13. [(maBHOE KBAHTOBOE YMCNO onpeaenset
a) (bopMy 3neKTPOHHOM opbuTany;
0) pa3mep 3aNeKTPOHHOro obnaka n SHepruo ANEKTPOHa;
B) CODCTBEHHbI MOMEHT KONMYECTBA ABMXKEHUSA 3NEKTPOHa BOKPYT CBOEN OCH;
r) pacnonoxeHvie opbutanu B NpOCTPaHCTBE
14. KBAHTOBBIE NOOYPOBHU 3HAYEHWME OPBUTAJIBHOIO KBAHTOBOIO
YMCIA
1P a)0
2)S 6) 1
3)F B) 2
4HD r3
YCTAHOBUTE COOTBETCTBUE
1-6; 2—a; 3—2; 4—8
15. | NMaBHOE KBAHTOBOE YNCMNO 3NEKTPOHa paBHO 3. CKOMbKMM KBAHTOBBIM MNOAYPOBHAM 3TO
COOTBETCTBYET?
a) 1
6) 2
B) 3
r4
16. | ABTOp «nnaHeTapHOW MOAENU» CTPOEHUS atoma:
a) Tomncos;
6) Pesepdopp;
B) bop;
r) FenseHbepr.
17. | 11H n 12H no oTHoweHuo Apyr K Apyry SABASATCA:
a) romosnoramu;
6) aHanoramu;
8) nsoTonamu;
r) usomepamu.
18. OpbuTtanb — aTo:
a) HanpaBneHne OBWKEHNS MEeKTPOHOB;
6) COBOKYMHOCTb MOSOXEHWIN 3NIEKTPOHA B aTOME;
B) 9HEpPreTM4ecKk1i ypoBeHb;
r) opreHTaums 3MeKTPOHOB B MPOCTPAHCTBE.
19. | CkomnbKO HecrnapeHHbIX 3NEKTPOHOB COAEPXKNUTCS B OCHOBHOM U BO3BY>XAEHHOM COCTOSIHUM B
3NeKTPOHHOW 0bornoyke atoma ocgopa:
a)3unb5;
6) 3 un 4;
B)21nb5;
Nn2uw4.
20. | pynna — aTo:

a) BepTMKanbHbI psif, 3NIEMEHTOB, CXOAHbIX MO CBOMCTBAM;

6) ropn3oHTarnbHbIN PSA 3NEMEHTOB, CXOAHbLIX MO CBOWCTBAM;

B) BepTUKanbHbIWA psif 3NIEMEHTOB C pasfUYHbIMU CBONCTBaMU;
I) rOpM3OHTanNbHbIN Psg 9NEMEHTOB C pasnmMyHbIMU CBOMCTBAMM.

OK 04 3hdhekTnBHO B3anmogencTeoBaTb M paboTaTb B KOMNEKTMBE N KOMaHae
OK 05 OcyLecTBNATb YCTHYIO Y MUCbMEHHYI0 KOMMYHUKaLMIO Ha rocyAapCTBEHHOM A3blke Poccuiickon
Pegepaumm ¢ y4eToM 0cOBEHHOCTEN coLManbHOro M KyfbTYPHOrO KOHTEKCTa

Ne
3agaHu TecT (TecTtoBOE 3aaHue)
A
21. | S-3MEeMeHTbl — 3TO:
a) TMNU4YHbIE MeTannbl;
0) TMNWYHbIE HEMETanbI;
B) NEpexoaHbIe INIEMEHTHI;
r) MeTansbl U HeMeTansbl.
22. MeTannunyeckne CBOMCTBa 35IEMEHTOB B Nepuoae

a) YBEJINYMNBAKOTCA ClieBa Hanpaso;




0) yMeHbLLIalTCA cresa Hanpago;
B) YBENMMUYMBAIOTCS CHU3Y-BBEPX
r) HE U3MEHSOTCS.

23. | Pagnycel aTomoB B rpynne:
a) YMEHbLLUAIOTCS CBEPXY BHUS;
6) yBennunBalTCs CBEPXY BHUS;
B) YBENMYMBAIOTCH CrneBa Hanpaso
r) He N3MEHSATCS.
24. | ObpasoBaHMe XMMUYECKOW CBA3M NPOMCXOONT C
a) BblgeneHnemM aHeprum
0) nornoweHnem sHeprum
B) yBENMYEHMEM aTOMHOWN MaccChl 3afieMeHTa
r) yMEHbLUEHMEM pagunyca atoma
25. | B pesynbTaTte pa3pbiBa MOHHOW CBSA3W 06pa3syoTcs:
a) pagvkansi;
©0) KaTUOH M aHWUOH;
B) aTOMbl MeTanmna u HemeTanna;
r) Monekynbl
26. YCTAHOBUTE COOTBETCTBUE
CBONCTBA XMMWUYECKOW CBA3M XAPAKTEPUCTUKA
1) SHeprus a) cmeLLeHne obLLelt aNeKTPOHHOM Napbl K
2) AnvHa OAHOMY 13 aTOMOB;
3) KpaTHoCTb 6) aHeprusi, KoTopas BblAENAeTCA Npu
4) MonspHOCTb 06pa3oBaHMN MONEKY bl U3 OANHOYHbBIX aTOMOB;
B) paccTosiHMEe MeXAY SApamMu CBA3aHHbIX
aTOMOB;
I) YMCO 3MEKTPOHHBIX Nap, CBA3LIBAOLLMX aTOMbI.
1-6; 2—6; 3—-2; 4-a
27. | YkaxuTe coegMHeHUE C MOHHOWN CBA3bIO:
a) HNO3;
6) KCI;
B) H2;
r) CCl4.
28. | 'mbpuamnsaums - aTo:
a) BbipaBHMBaHWe hopmbl opbuTany;
6) HanpaBNEHHOCTb CBA3K;
B) KpaTHOCTb CBA3W;
r) NONSIPHOCTb CBA3MN.
29. | YKkaxuTe Ha3BaHWe peakuuii, NpoXoasiluyX C BblAENeHNeM TENoThI:
a) aHOoTepMunyeckas;
0) obmeHHas;
B) 9K30TepMuyecKkas;
I') OKUCIUTENBHO-BOCCTAHOBUTENbHAS.
30. | B cootBeTcTBUMM C 3aKkoHOM ["ecca TennoBon adhdekT peakumu:
a) 3aBMCMUT TOJbKO OT COCTOSIHWUSI UCXOAHbIX BELLECTB Y KOHEYHbIX MPOAYKTOB;
6) 3aBMCUT TONBKO OT MYTW Nepexofa OT UCXOLHbIX BELLECTB K NPOAYKTaM;
B) 3aBUCUT OT COCTOSIHUSI BELLECTB M NyTW Nepexoaa.
r) 3aBMCUT OT aTOMHOW MacChl BELLECTB
31. | KpuTeprem BO3MOXHOCTM CaMOMNPOM3BOSbHOIO NPOTEKAHNS XMMUYECKOTO NnpoLiecca aBnsieTcs

creaytollee nsmeHeHue aHeprumn M'éoca (M3o06apHoro noTeHumana):




a) AG >0;

6) AG<O0;
B) AG=0
r) AG=1
32. | CKOpOCTb XMMMNYECKON peakumm — 3TO:
a) U3AMEeHeHMe KONM4ecTBa BeLLecTBa NPOAYKTOB peakLMn K MOMEHTY OKOHYaHUS peakumu;
0) n3amMeHeHne KonM4ecTBa BELLECTBA peareHTOB K MOMEHTY OKOHYaHWUS peakuuu;
B) 3MEHEHME KOHLEHTpaLUM OOHOMO U3 peareHToB B eAVHULY BPEMEHU;
r) BpEMs, 3a KOTOPOE NMOJSIHOCTbI0 PACXO4YETCA OOWH U3 peareHToB.
33. YCTAHOBUTE COOTBETCTBUE
KMHETUYEKOE MNOHATUE XAPAKTEPUCTUKA
1) MoneKynsipHOCTb peakuun a) cymma nokasaTenew cteneHen
2) [Mopsgok peakunn KOHLEHTpauui BELLECTB B KUHETUYECKOM
3) KoHcTaHTa ckopocTu YpaBHEHUN peakumu;
6) ckopoCTb peakuun, Koraa Nnpov3BeaeHne
KOHLEHTpauui pearMpyoLinx BeLecTB
pasHo 0;
B) YMCIO YacTuL, y4acTBYOLLMX B
3N1eMEHTapHOM aKTe peakuun.
l-6;, 2-a; 3-6
34. | Mo npaBuny BaHT-Modbdba, npu noBbieHun TemnepaTypbl Ha kaxable 10° ckopocTb
XUMUYECKON peakunm:
a) yMmeHblUaeTcs B 2 — 4 pasa;
6) yBenuumeaetca B 10 pas;
B) yBenu4ymBaeTcs B 2 — 4 pasa;
r) He U3MeHsieTcs.
35. | CkopocTb xummyeckom peakuumn 2A + B = A2B, npu yBenu4eHMmn KoHUEeHTpaummn Bellects A u B
2 pasa:
a) yBenuuutcd B 2 pasa;
6) yBenuuutca B 4 pasa;
B) yBenu4yutca B 8 pas;
r) HE U3BMEHUTCS.
36. | Katanusatopbl:
a) M3MEHSIIOT CKOPOCTb XMMMWUYECKOWN peakumm, OCTaBasiCb K KOHLY peakuMn HEU3MEHHbIMU;
0) N3MEHSIIOT CKOPOCTb XMMUYECKON peakunn, N3MEHSACh B MpoLecce peakunm;
B) MPOSABMSIOT aKTUBHOCTb NP 60MbLLIOM MX COAEPXaHWUM B peakLMOHHON macce;
r) sBnsaTCca 3EKTUBHLIMU NPU HE3HAYUTENBHOM MX KONTMYECTBE.
37. CocTosiHMEe XMMUYECKOro paBHOBECUS XapaKTepuayeTcs:
a) paBEHCTBOM CKOPOCTEN NPSIMON 1 06paTHON peakunii;
6) HepaBeHCTBOM CKOPOCTEN NpsSAMOW 1 0OpaTHOW peakumi;
B) Macca MCXOOHbIX BELLECTB paBHa Macce NpoayKTOB peakuuu;
r) KOHLLEHTPaLMM UCXOOHbIX BELLECTB M NPOAYKTOB peakuumn OCTarTCa HEU3MEHHBIMU.
38. | Ansa nobow paBHoBecHON cuctembl MA + NB « xC + yD 3HadeHne KOHCTaHTbl paBHOBECKS
oTpaxaeT popmyna:
a) K= [C][D)/ [A]™[B]"
6) K= [A]™[B]" / [C]*[D]
B) K= X[C]-y[D] / m[A]'n[B]
r) K=m[A]'n[B] / x[C]-y[D]
39. | 3aKOHOMEpPHOCTU CMELLEHNS XMMUYECKOrO PaBHOBECUS MO, BINSHNEM BHELLHWNX YCIIOBUN
onpeaensaTCcs NPUHLMINOM:
a) Naynu;
6) XyHaa;
B) Jle-lLlaTense;
r) MapkoBHUKOBa.
40. | Ckopoctb npsamon peakumm N2 +3H, —2NH3 + Q Bo3pacTaeT npu:

a) yBernu4yeH1mn KoHLeHTpaLumm asoTa;

0) yBENUYEHNN KOHLEHTpaL M aMmMnaka;
B) yBENMYEHUN TEMNEPATYPbI;

2) yMeHbLUEeHNM TemnepaTypbl.




OK 07 CopenctBoBaTb COXpaHEHMIO OKpY>KatoLLEen cpenpbl, pecypcocbepexeHunto, NPUMEHATL 3HaHNST 00
N3MEHeHUN KnuMaTa, NPUHLMILI 6epexnmMeoro npovsBoacTea, adekTMBHO AecTBOBaTL B
Yype3BblYarHbIX CUTYaLMSIX

Ne
3agaHun
A

TecT (TecToBOE 3agaHue)

41.

PacTBopbl xapakTepuayoTcs:
a) reTeporeHHOCTbIO;

6) roMOreHHOCTbIO;

8) MHOrOKOMMOHEHTHOCTbIO;
) O4HOKOMMNOHEHTHOCTbLHO.

42.

CoefunHeHWe YacTul, pacTBOPEHHOIO BELLECTBA C MOJIEKYIaMy BOAbl HAa3blBAETCs:
a) aHrugpvaamu;

0) rmagpokcnnamu;

B) rmgpatamu;

r) rmgpokcuaamm.

43.

OTHOLEeHME KoNn4ecTBa pacTBOPEHHOMO BELLECTBA K 00beMy pacTBOpa Ha3blBaeTCs:
a) MaccoBol gornen;

©) monbHoW gonen;

B) MOMSIPHOW KOHLIEHTpaLmen;

r) MONSANbHON KOHLEHTPaUWEN.

44,

B 135 r Bogbl pactBopunu 15 r conu. Maccosas gons (%) pacTBOpeHHOro BellecTsa B
pacTBOpe COCTaBNSET:

a) 10 %;

6) 15 %;

B) 20 %;

r) 25 %.

45.

Mpu pacTBOpeHWM HeneTy4ero BelecTBa AaBlieHne napa pacTBopuTens Hag pacTBOPOM:
a) yBenuumBaeTcs;

6) yMeHbLUaeTcs;

B) HE U3MeHsIeTCs.

46.

PacTBop HauMHaeT KpUCTannM3oBaTbCS:

a) npy TemnepaType, Bbllle TeMNepaTypbl KpUCTannM3auun pactTBopuTens;
6) Npu TemnepaTtype, HWXKe TemnepaTypbl KpUCTannm3awumm pacTBOpUTEns;
B) MpK TOW e TeMnepaTtype, YTo N pacTBOpUTESb

r) NPy KOMHATHOM Temneparype.

47.

TOMNbKO CUMbHbBIE 3MEKTPONUTLI NepedncrieHbl B paay:
a) KOH, HNOs, H2SOg4;

0) H2S, H2S03, H2S04;

B) MgCl2, CHsCOOH, NaOH,;

r) HsS, CHzCOOH, H2S0sa.

48.

OTHOLEHMA Yncna MOMEKyn, pacnaBLUMXCS Ha UOHbI, K 00LeMy Ynucny Monekyrn
pacTBOPEHHOrO BeLLeCcTBa Ha3biBAETCS:

a) KOHCTaHTOW AuccoumaLmu,

6) cTeneHblo guccoumnaunu;

B) pH cpeapl

r) cTeNeHbo rmgpaTaumu.

49.

YpaBHeHWe KOHCTaHTbI anuccoLmaumnn Ans cuctembl KA « K* + A- umeeT Bua;
a) Ko = [KAT[K*]-[A]

6) Kn = [K'][A]

B) Kn = [K'][A] /[KA]

r) Kn = [KA]/ [K*][A]

50.

Mpouecc anekTponUTNUYeCcKkon amccoumnaumm opToocOPHOM KUCMOTLI MO BTOPOWN CTYNEHU
OonucbIBaeTCH ypaBHEHNEM:

a) HaPO4 « 3H* + PO4*

6) HsPO4 < H* + H2PO4

B) HPO4%« H* + PO43

r) Ho2PO4 < H* + HPO42.

51.

Ons ypaBHeHusi peakumum CuCl, + NaOH — ... cokpalleHHOe MOHHOE YpaBHEHWE UMEET BUA;
a) Cu?* + 2NaOH = Cu(OH)2| + 2 NaCl
6) CuCl2 + 20H- = Cu(OH)2| + 2CI-




B) Cu?* + 20H" = Cu(OH)z2|
r) CuClz + 2 Na* = Cu?* + 2 NaCl

52.

CokpalleHHOMY MOHHOMY ypaBHeHU0 Ba?* + SO4% = BaSO4| COOTBETCTBYET MOMEKYNSIPHOE
ypaBHEHUE:

a) BaO + H2S04 = BaSO4| + H20

6) BaCOs + K2SO4 = BaSO4| + K2CO3

B) BaCOs + H2SO4 = BaS04| + CO27 + H20

r) BaClz + H2SO4 = BaSOa4| + 2 HCI

53.

Kucnon peakuun cpegbl COOTBETCTBYET:
a)pH=7;
6) pH>7;
B) pH<7.

54.

LLlenoyHyto cpedy MeeT BOAHbIN pacTBOP COMU:
a) xropua aMMOHWS;

6) kapboHaT HaTpus;

B) cynbaT HaTpus;

r) HATpaT Kanus.

55.

MpoLecc NnpucoeanHeHUst YacTULLen ANEKTPOHOB, CTEMEHb OKUCIEHNSI MPU 3TOM MOHUXaEeTCs,
Ha3blBaeTCs:

a) OKUCMEHMEM;

6) BOCCTaHOBMEHNEM;

B) Auccounauven;

r) 3NeKTPONmn3oM.

56.

YCTAHOBUTE COOTBETCTBUE

COEOVMHEHWE CEPbI OKNCINTENBHO-BOCCTAHOBUTEJIbHBIE
CBOWNCTBA

1) H2S a) MoXeT BblTb TOMbKO OKUCIMUTENeM

2) SOz 6) MoXeT ObITb TONbKO BOCCTAaHOBUTENEM

3) SOs B) B 3aBMCMMOCTW OT YCIOBUA MOXET ObITb 1
OKVUCNUTENEM, N BOCCTaHOBUTENEM

1-6; 2—-6; 3-a

57.

LlenoyHble meTannbl ABRAAIOTCA:
a) CUNbHLIMW OKUCTTUTENSAMM;

0) TMNMYHBIMK KaTanua3aTopamu;
B) CUIMbHBIMW BOCCTAHOBUTENSAMU;
r) TUNMUYHBIMU U30NATOPAMMU.

58.

Peakuns BzanmogencTens LWeroYHbIX MeTansmnos C BOAOW OTpaXeHa ypaBHEHUEM:
a) 4Me + 2H20 = 4MeH + Oz;

6) 2Me + 2H20 = Me202 + 2Hz;

8) 2Me + 2H20 = 2MeOH + Hy;

r) Me + 5H20 = MeO2 + 5H: + Os.

59.

B pagy anemeHtoB Be—Mg—Ca—Sr—Ba meTtannuyeckue csoncTsa:
a) ycunueatoTcs;

0) ocnabegator;

B) HE M3MEHSAIOTCS.

60.

CunbHble okucnutenu-nepMaHraHaTbl BOCCTaHaBIMBalOTCA B KMCIon cpene Oo.
a) Mn*® (K2MnOgy);

6) MnOgz;

B) Mn*2 (MnSOa).

r) MnOg;

KpuTepum n Wwkanbl OLEHKM:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyAoBNeTBOPUTENbLHO, YAOBNETBOPUTENLHO, XOPOLLO, OTIIUNYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - yooBneTBOpPUTENLHO;

75- 84,99% -xopoLwuo;

85-100% - oTnn4HoO.




3.2.  Bonpochbl u 3a0aHus 0ns 3auwumsl s1abopamopHbIx pabom
3.2.1. UWugp u HaumeHo8aHuUe KOMIemeHyuu
O606uweHHas epynna komnemeHuyul (OK 01, OK 02,0K 03, OK 04,0K 05, OK 07)

Ne 3apaHus dopmynmpoBka Bonpoca

61. MepeuncnnTe npasuna paboTbl C peakTMBaMu.

62. Kakue »naKkocTn OTHOCATCS K nerkoBocnnamMmeHsowmmea? MNMepeuncnure npasuna padoTbl
C NEerkoBOCNNaMEHSLLMMUCH XUOKOCTAMMU.

63. Kyaoa cnenyeT cnvBaTb arpeccuBHbIE XNOKOCTUN?

64. Moyemy TBEpPAYIO WENoYvb HeNb3s 6paTh pykamu?

65. Moyemy Hemnb3s NPOBUPKY C pacTBOPOM HarpeBaTb B OQHOM MecTe?

66. [ns 4yero cnonb3ytTCst BbITSHXKHbIE LWKadbl?

67. "oe xpaHATCS KOHUEHTPUPOBAHHbIE KACIOTbI?

68. Moyemy Henb3da Ha paboyem mecTe cobmpaTb MHOrO peakTBoB?

69. Hante onpegeneHne NOHATUAM: KpucTannoruapaT, hopmyna, xumudeckas opmyna.

70. UT0 Ha3bIBaeTCA OTHOCMTENBHOW NIIOTHOCTLIO rasa?

71. Kak HasblBaloTCS peakumm, ngylime ¢ BelgeneHneM Tenna, ¢ nornoweHmem? Kakon sHak
UMEKT 3HAYEHNS UX SHTANbMUN?

72. UTo Ha3biBaeTcH TennoTon obpasoBaHus Bellectesa?

73. [Hanite onpegeneHme CKOPOCTN FOMOrEHHON XMMHUYecKon peakuun. Kakosblee dnsmyeckui
CMbICIT U €ANHULbI?

74. Mepeuncnute akTopbl, BANSIOWME HA BENNYUHY CKOPOCTU XMMUYECKMX PEeaKLMn.

75. Kak cbopmMynupyeTcs 1 Kak 3anucbiBaeTcs B MaTtemMaTuyeckom Buae npasuno BaHt-
Modda?

76. UTo Takoe kaTanuaaTtopbl? Kakve BellecTBa MOryT BbICTynaTb B poniv KatanusaTtopos? Kak
MOXHO OOBACHUTb UX BIMSIHWE HA CKOPOCTb peakunmn?

77. Kakne peakumu HasbiBatloTCA obpaTMbiMmn?

78. YT0 Takoe xmmMmyeckoe paBHOBecUe?

79. 3anuwmnte matemaTMyeckoe BbipaXkeHne Ans KOHCTaHTbl XMMUYECKOro paBHOBECKA?

80. BbiBeguTe MaTeMaTmyecKkoe BblpaxeHue Arsi pacyeTa MacChl pacTBOPEHHOIMOBELLECTBA,
€CNnn N3BECTHbI ero MaccoBasi 4onsi, 06bEM M NNOTHOCTbL pacTBopa.

81. MpuBeguTe hopmynbl 4NS BbIMUCIIEHUS BCEX CNOCOOOB BblpaXXEHUsT KOHLLEHTpaLMm
pacTBOPOB: MacCcoOBOMW J0MW, MONAPHOM M MOMbHOW JONW PpacTBOPEHHOMO BeLLecTBa.

82. YUTo HasblBaeTcH, BOOAOPOAHbLIM NokasaTenem cpefbl? 3anvumnte matemMmaTnyeckoe
BblpakeHne?

83. Mpun nomMoLLM Kaknx BeLecTB MOXHO onpeaennts pH?

84. YUTo Takoe nHaukatopbl? Kakne nHamMkaTopbl ABNAIOTCA CaMbIMU pacnpocTpaHeHHbIMU?

85. UTo Ha3bIiBaeTCH XKECTKOCTbIO BOAbI?

86. HaszoBute cnocobbl yCTpaHEHWs )XeCTKOCTU BOAbI.

87. Kakne peakuumn OTHOCAT K OKUCIIUTENBHO - BOCCTAHOBUTENbHBIM?

88. Kak n3mMeHs10TCs OKUCNUTENBHO - BOCCTAHOBUTENbHbIE CBONCTBA 3N1IEMEHTOBB Nnpeaernax
noAarpynnel U B npegenax nepuona?

89. Hatb onpegeneHus: a) okncnutens; 6) BocCTaHOBUTENS.

90. Kakne Tunbl OKUCNNTENBHO - BOCCTAHOBUTENbBHLIX peakuuii Bbl 3HaeTe. NpuseguTe

npuMepbl KaXgoro Tvna.

Kputepun 1 LWKanbl OLEHKM:

- OLleHKa «3a4TeHO» BbICTaBNsieTCs CTYAEHTY, €CNY OH akTUBHO ydacTByeT B cobeceoBaHum 1
ob6cyxaeHun, NoAroTOBMI apryMeHTbl B NOMb3y peLleHusl, NPeAnoxXun anbTepHaTUBDI, BbICNyLUIMBAn
MHEHUS OpYrux;

- OLleHKa «He 3a4TeHOo», ecrnv CTyAEeHT BbINOSHSAN pofb HabnoaaTens, He BHEC BKMaaa B
cobecepnoBaHue 1 obcyxaeHune.

3.3.  Ketic-3adaHus
3.3.1. UWugp u HaumeHo8aHUe KoMnemeHyuu




0O606weHHas epynna komnemeHyut (OK 01, OK 02,0K 03, OK 04,0K 05, OK 07)

Ne
3aaHun
A

TecT (kenc-3agaHne)

91.

Bblumcnnte maccosyto gonto conu (NaCl) B pactBope, Nony4YeHHOM NMpu pacTBopeHun B 475 1
BoAbl 25 r conu.

PeweHue:

3anucartb ¢hopMyny AnNA HAXOXAEHUA MacCOBOM A0NU:

wW(%) = (Mg-ga/Mp-pa)*100%

Hantun maccy pactsopa.

Mp-pa= M(H20) + m(NaCl) =475+ 25=500r

Bbluncnutb MaccoByto Aonko, NoAcTaBMB 3Ha4YeHUs B hopmyny.

w(NaCl) = (Mg-ga/Mp-pa)*100% = (25/500)%100%=5%

OTBeT: maccoBas gonsa NaCl cocraBnset 5%

92.

Ckornbko rpaMMOoB caxapa W Boabl Heobxoaumo B3ATb Ans nony4veHus 200 r 5 % pacrtsopa?
PelwieHue:

3anucartb chopmyny ansi onpeaeneHmsi MacCoBOW 4ONN PaCTBOPEHHOIO BelecTBa.
w=mB-Ba/mp-pa — MB-Ba = Mp-paxw

Bbiuncnutb maccy conu.

mB-Ba (conu) = 200%0,05=10 r

OnpepenuTb Maccy BoAbl.

m(H20) = m(p-pa) — m(conn) =200 —10=190r

3anucartb oTBeT.

OTBeT: Heobxoammo B3ATbL 10 r caxapa u 190 r BOAbI.

93.

Kakoii 06bem (H.y.) 3aHmumaeT 5:10-3 kr yrnekucnoro rasa?

PelweHue.

Hangem monekynsapHyt maccy CO;:

Mr(CO2)= 12+2:16=44 r.

TakxXe HaM M3BeCTeH MOSSIPHLIN 06beM rasa, KOTopblil paBeH 22,4 M°,
CocTaBuM criegyroLyo NPOnopLuIo:

44 xr CO, 3aHMMmaeT o6bem 22,4 m°3

5103 kr CO, 3aHMmaeT 06beM — X

oTKkyaa x= (5-10%22,4)/44=2,5-10° m°

OtBeT: 5103 kr yrnekucnoro rasa saHumaeT o6bem paBHbii 2,510 M3,

94.

OnpeaenvTb Maccy Monekynbl rasa, ecnvu macca 10-2 M8 rasa, npu H.y., paeHa 0,38102 kr.
PelueHue:

Yucno monekyn 1 kmonb no6oro BewecTBa paBHa unucny Aesoragpo (6,02*10%6 ),
noaTomy Ans Havana onpegenum 1 KMonb rasa:

10 m® rasa umeloT maccy pasHyto 0,3810° kr

22,4 m° rasa MUMeloT Maccy paBHY — X

x=22,4-0,3810°/10°=7,6 kr,

Hanee onpegensieM maccy MorneKysbl rasa:

m=7,6/6,02-1026=1,26-10"25 kr.

OTBeT: 1,26-10°% kr.

95.

OnpepgenuTe MonsipHble Macchbl 9kBuBaneHToB H2S04 B cneayowmnx peakuum:

A) H2S04+2KOH = K2S04+2H20

PeweHune: 3HauyeHne 3KBMBarneHTa BelecTBa 3aBUCUT OT TOrO, B KAKOM MMEHHO peakLuuu
OHO y4yacTByerT.

B peakuun A) 1 monb H,SO4 B3aumogencteyet ¢ 2 monb KOH, a akBuBaneHT H,SO, ¢ 2
akBuBaneHtamu KOH. MonsipHas macca skBuBaneHta KOH paBHa ero MonekynsipHoun
macce, cnegoBaTefibHO, MONsIpHas Macca 3kBuBaneHTa H,SO4 paBHa NonoBuHe ee
MORNeKynsPHOW Macchbl:

M.x=98/2=49 r/monb

OtBeT: 49 r/monb

96.

Ckonbko rpaMMOB pacTBopa C MacCcoBOW JoNeln cepHol KucnoTel 96% HeobxoamMmMo BNUTL B 1
n BoAbl, YTOOLI NONY4YUTL pacTBOp C MaccoBow goren 10%

PewweHue.

[na peweHnsa gaHHOM 3agayum UCNONb3yeM Ipasusio Kpecma.

YuncTbin pacTBOpUTENL (BOAY) MOXHO NMPeACTaBUTb KaK pacTBOP C MacCoBOM AONeEn




pacTBopeHHoro Bewectea 0%

Onpegenum m pactBopa ¢ w (H2S04) = 96%, koTopbIN HaAo BNUTL B 1 N BOAbI:
10 r H,SOsHapo BnuTb B 86 r BOoAbI

Xr — 1000 r

x=116,28r

OtBeT: M (p-pa H2SO4) = 116,28 r

97. | CocTaBbTe ypaBHeHVe aneKkTPoHHOro banaHca, pacctaBbTe KO3(MULMEHTEI B YPaBHEHUN
peakuum:
HNO3 + H2S = H2SO4 + NO + H20.
PeweHue.
CocTaBUM 3NEeKTPOHHbIE YPaBHEHUSA:
N*> +3e— = N*? | 8 oKucnurenb
S?—8e— =S | 3 BOCCTaHOBUTENb
Cnoxum aBa ypaBHeHuUs
8N*™ +3S2— = 8N*2 + 35*6
MoacrtaBum Ko3aphMLMEHTLI B MOJIEKYNSIPHOE YpaBHEHME:
8HNO3 +3H,S = 3H,S04 + 8NO + 4H,0.
98. | CocTaBbTe 3MNEeKTPOHHbIE YpaBHEHMS U NoadepuTe KOIPULIMEHTHI MOHHO-3MEKTPOHHBIM
MeTOLOM B peakuuu
KMnO, + KNO, + H,S0O, = K,SO, + MnSO, + KNO; + H,O
PewweHune.
CocTtaBuM nosnypeakumm:
MnO, + 8H* +5e— = Mn# + 4H,0 | 2 okucnuTenb
NO,~ + H,O — 2e—= NO,~ + 2H* | 5 BOCCTaHOBUTENb
Cnoxum aBe nosiypeakumm, YMHOXUB KaXkayH Ha COOTBETCTBYHOLMNA
KoacppuumeHT:
2MnQO,~ + 16H* + 5NO,~+ 5H,0 = 2Mn#* + 8H,0 + 5NO;~ + 10H*
Mocne cokpalweHUsa NAEHTUYHbIX YNEeHOB, Nosly4aeM UOHHOE YpaBHEHMUE:
2MnO,~ + 6H* + 5NO,~ = 2Mn# + 3H,0 + 5NO,~
MoactaBum Ko3achbhbULMEHTBI B MONEKYNsipHOe ypaBHEHME U YpaBHSAEM ero npasyto
M NIeBYIO YacTu:
2KMnO, + 5KNO, + 3H,S0O, = K,SO, + 2MnSO, + 5KNO; + 3H,0
99. CocTtaBbTe ypaBHEHUS NEKTPOAHBLIX Peakuuii, NPOTEKAOLLNX MPU 3MEKTPONU3e C

HepacTBopuMbIMY aHogamu: a) MgClz; 6) MgClz n ZnSQOa.

CoctaB/M ypaBHEHUA 3MEKTPOAHbIX peaKkuun, NpoTeKaroWwmx npu afneKkTponunse:
MgCl, pacnnaB

K: Mg + 2e — Mg?

A: 2Cl-—2e — Cl

MgCl, — Mg + Cl,

MgCl, pacTBop

K: 2H,O + 2e — H,* + 20H-

A: 2Cl-—2e — Cl

MgCl, + 2H,0 — H, + CI, + Mg(OH),

MqgCl, n ZnSO.pacTBOpbI
K: 2H.,O + 2e — H,* + 20H-
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Zn* + 2e — Zn°

A: 2Cl-—2e — Cly

2H,O0 — 4e — O, + 4H*

MgCl, + 2ZnS0O, + 4H,0 — H, + O, + Cl, + 2Zn + Mg(OH), + 2H,SO,

100. | CocTaBbTe ypaBHEHUS SNEKTPOAHbIX peakLmii, NPOTEKAOLLNX NPW 3NEeKTponmnse pacTeopa
CuSO4 ¢ pacTBOPUMbIM MELHbIM aHOAOM U HEPACTBOPMMbIM rpadUTOBbLIM aHOAOM.
PacTtBOopuMbIN MegHbIN aHOA:

Ha kaTone BO3MOXHO BOCCTaHOBIIeHUe Meaun 1 Boabl. Ho_NoTeHUunan veam umeet
6onee NONoOXWUTeNbHOE 3HaYeHNe, YeM NoTeHuMan BoccTaHoBneHus soabl (EO(H,O/H*) =
-0,41 B), noaTomy Ha KaToge 6yaeT BocCcTaHaBnuBaTbcsA MeAab. Ha aHope Takke
BO3MOXHO OKMCNeHue Meau unuv BoAbl U, T.K. NOTeHuuan meam nmeetT Meam umeet
MeHbllee 3Ha4YeHue, YeM noTeHunan okucneHus sogbl (E°(H.0/0;) = 0,82 B), To Ha
aHoge byaeT OKMCNATLCA Mefb:

K: Cu?* + 2e = Cu®

A: Cu®—2e =Cu?

Cu?* + Cu®=Cu® + Cu?

WNHepTHbIN HepacTBOPUMbIN aHOA:

Conb COCTOUT U3 KaTUOHa HeaKTUBHOIO MeTasifia U aHMoHa Kucrnopogcoaepalien
KUcnoTbl. B aTOM cny4yae Ha kaToge npoucxoauT BOCCTaHOBIIEHME MeAu, a Ha aHoae
OKucrieHue BoAabl:

K: Cu?** +2e—=Cu

A: 2H,0 -4e— = O, + 4H*

2Cu?* + 2H,0 = 2Cu + O, + 4H*

2CuS04 + 2H20 = 2Cu + O3 + 2H,S04

101. | OnpegenuTte Tennoson adhdpekT cropaHns xmakoro CSz(k) 4o o6pa3oBaHMsa razoobpasHbIx
CO2 1 SO2. Ckonbko monen CSz BCTYNAT B peakuuto, ecnu Bolgenutca 700 kx Tenna?
YpaBHeHue peakuuu CropaHusA XUOKoro cepoyrnepoga crneaytoluee:

CSZ()K) +30,=C0,+ 250,
TennoBown 3chheKT peakuum BbIMUCIIMM NOACTaBIAA CPaBOYHble AaHHble
CTaHAAPTHbIX 3HTaNbNUA BelecTB B BbipaXeHue:
AHp-uuu = ZHOKOH_ ZHOucx KD,)K/MOHI:
AHp-yuu= 2'AH0502 + AHOcoz _AHOCSZ —_— 3'AH002 = 2'(-296,9) + 3'(- 393,5) -87—30=-
1075,1 kOx/monb
T.e. npu cropaHuu 1 mMosist cepoyrnepopna sbigensietca 1075,1 k[ Tenna
a npu cropaHum X moJsiel cepoyrnepoaa Boigensietcs 700 klx Ttenna
Hangem x:
x =700-1/1075,1 = 0,65 monb
OTBeT: ecnu B pe3ynbTaTte peakuuun Bbigenutca 700 k[x Tenna, To B peakuuio BCTYNAT
0,65 monb CS;
102. | Peakums ropeHuns 6eH3ona BbipaxaeTcsl TEPMOXMMUYECKUM YPaBHEHNEM:
CeHe(w) + 72 Oz(r) = 6C02(r) + 3H20(r) —-3135,6 KD.)K
BbluncnuTe Tennoty obpasoBaHus xuakoro 6eHsona.
PelieHue.
TennoBown adhpeKT peakunm paBeH:
AHp-uuu = ZHOKOH_ zHOucx K.u)KIMOﬂb
B Hawem cny4yae AHpyuu = — 3135,6 kX, HanaemM TennoTy o6pa3oBaHUA XUOKOTO
6eH3o0na:
AHp yu= 6-AHco2 + 3-AH%20 — AH cers — 7,5-AH o,
-AH cehe = AHp-yuu — 3+(-241,84) + 6-(- 393,51) — 7,5:0 = — 3135,6 — 3-(-241,84) + 6-(-
393,51) — 7,5-0 = — 49,02 kOx/monb
Omeem: AHcens = 49,02 kx/Mmonb
103. | MNMpuBeauTe Npumepkl ABYX METANMOB, NPUTOAHbIX AN NPOTEKTOPHOW 3aLUMTbI Xernesa. [Ans

oboux crnyyaeB HaNULIUTE YpaBHEHUE ANEKTPOXMMMNYECKON KOPPO3MM BO BNaXHOW cpese,
HaCbILLIEHHON KMCNOPOOOoM.

PeweHue:

MpoTekTOpHas 3awWuTa 3akno4vaeTcs B NPMCOeAMHEHUN K 3alyMLLiaeMoMy
MeTananyeckomy usgesnuio, Metanna c 6onee orpuuarenbHbIM 3Ha4eHUEM
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CTAaHA4APTHOrIO 3NIeKTPOoAHOro noTeHuynana EO, T.e. Obonee aKkTUBHOro MeTtanna. ﬂnil
3allUThbIl XKere3a nOAOﬁAyT, HanpumMmep, ULUHK U GGPMnnMﬁ:

Ere2+ire = — 0,440 B

Ezno+/zn = — 0,763 B

Ege2+8e = — 1,850 B

3anuvwem ypaBHeHUsI 3NIEKTPOXMMUYECKON KOPPO3nn BO BNaXHOW cpene, HacbILWeHHON
KMCNOPOAOM:

Fe—Zn

K: O, + 2H,0 + 4e— = 40H—

A:Zn — 2e—=7Zn?"

2Zn + O, + 2H,0 = 2Zn%*+ 40H—

2Zn + Oz + 2H,0 = 2Zn(OH),

Fe-Be

K: O, + 2H,0O + 4e— = 40H—

A: Be — 2e—=Be?

2Be + Oz + 2H,0 = 2Be?"+ 40H—
2Be + O, + 2H,0 = 2Be(OH),

104.

Kak cnegyeT nameHmTb 06bEM peakLMOHHON CMECK CUCTEMBI:

8NH3(r) + 3Br2(>xx)—»>6NH4Br(k) + N2(r), 4Tobbl CKOPOCTb peakumm yMmeHbLumnack B 60 pas?
PelwieHue.

YT06bl yMEHbLINTbL CKOPOCTb peakuMm Heo6xoaUMMo yBenMinTb 06bemM CUCTEMBI, T.€.
YMEHbLWUTb AaBneHne U, TeM CaMbIM, YMEHbLUUTb KOHLEHTPaLMIo ra3oobpa3sHoro
koMmnoHeHTa — NH3. KoHueHTpauusa Br2 npu 3ToM ocTaHEeTCA NOCTOSAHHOM.
Ha4yanbHas ckopocTb NnpsAMoOM peakuuu Obina paBHa:

ul=k-[NH3]8-[Br2]

npy yBenM4eHMn KOHLEHTPauum aMmmMmmaka CKOpocTb NPSIMON peakuumn ctana paBHOM:
u2= k-[x-NH3]8-[Br2] = k-x8-[NH3]8-[Br2]

u2/ u1 = k-x8-[NH3]8-[Br2]/k-[NH3]8-[Br2] = 60

Mocne cokpaleHns Bcex NOCTOAHHbIX, Nofy4yaem

x8 = 60

x = 1,66

OTBeT: YTOObl YMEHbLUNTbL CKOPOCTb peakuuu B 60 pas, Hago yBenMunuTtb o6bem B 1,66
pas.

105.

PaccuuTtaiite, BO CKONbKO pa3 U3MEHUTCHA CKOpPOCTb peakumm Hz+C12 = 2HC1 npn yBennueHun
OaBreHus B 2 pasa

PelwieHue.

B peakuuu:

H, + Cl, = 2HCI
Unpsm = kX[H2] %[Cl];
Uosp = kx[HCI]?

Mpu yBenuyeHnn gaBneHus B 2 pa3a KOHLEHTPaLUS BeLeCTB YBENTMYUTCS TOXe B 2
pasa u CKOpOCTb peakuumn CTaHeT paBHa:

Unpsam2= kx[2H2] X[2Cl;]
Unpsm2/ Unpam1= kX[2H] x[2CI,]/kx[H2] %[Cl.] = 4,

OTBeT: Unpsm BO3pacTtaeT B 4 pa3sa.

106.

Hanuwunte ypaBHeHUs peakuuin B MONEKYNAPHOW, MIOHHOW N COKpaLLeHHOW MOHHOW dhopmax
MeXAy CePHOM KUCMNOTOM M rMOPOKCUOOM Kanus.

PelweHue.

H>SO4 + 2KOH = K»S04 + 2H20

2H" + SO4% + 2K* + 20H™ = 2K* + SO4% + 2H,0
2H* + 20H— = 2H,0




107.

CocTaBbTe MONEKYIsipHbIE U MOHHbIE YpaBHEHUS ruaponmsa conn LisPOas
PeweHue.

LizPO4 — conb, obpazoBaHHasA CUNIbHLIM OCHOBaHUEM U CNabomn KMCNOTON, rmaponus no
aHNOHY

LisPOs < 3Li* + POs*
PO4* + HOH = HPO4* + OH—, pH > 7
LisPO4 + HOH = LioHPO4+ LiOH
HPO4% + HOH = H,PO,~+ OH—, pH > 7
Li2HPO4+ HOH = LiH2PO4 + LiOH
H2POs~ + HOH = H3PO4+ OH—, pH >7
LiH2PO4+ HOH = H3PO4 + LiOH

| ctyneHb

Il ctyneHb

lll ctyneHsb

108.

CocTaBbTe MOneKynspHble U MOHHbIE YpaBHeHus rugponusa conu KCl
PeweHue:

KCI - conb, o6pa3oBaHHas CUJIbHbIM OCHOBaHUEeM U CUNTbHOW KACNOTOMN, TMAPONn3y He
noaBepraetcs, pH=7

109.

B Boge maccoi 40 r pacTBopunu xenesHbin kynopoc FeS04+7H20 maccon 3,5 .
OnpepgenuTe maccoByto gonto cynbdaTa xenesa (Il) B nony4yeHHOM pacTBope.

PeweHue: Hangem maccy FeSO4 copgepxawerocsa B FeSO4+7H20. ina atoro
paccuuTaem Konu4vectBo BelwecTBa FeS0O4.7H20.

v(FeS04+7H20)=m(FeSO4-7H20)/M(FeSO4+7H20)=3,5/278=0,0125Monb

U3 dbopmynbl xxenesHoro Kynopoca crnegyert, 4to V(FeSO4)= v(FeSO4+7H20)=0,0125
monb. Paccuntaem maccy FeSO4:

m(FeS04) = v(FeS04) » M(FeS0O4) = 0,0125+152 = 1,91 r.

YuntbiBas, 4TO Macca pacTBopa cknagbiBaeTcsi U3 Macchbl XxenesHoro Kynopoca (3,5r)
M maccbl Boabl (40 r), paccuntaem MaccoBYH A0S0 cynbarta xenesa B pacTtBope.

w(FeS04) =m(FeS04)/m=1,91 /43,5 = 0,044 =4,4 %.
OTBeT: 4,4 %.

110.

B 6eH3one o6vemom 170 mn pacteopunu cepy maccown 1,8 r. NnotHocTe GeH3ona pasHa 0,88
r/mn. OnpegenuTe MaccoBYHO OO0 CEPbl B pacTBOpE.

PelweHue: ona HaxoXAeHUs MacCoBOM AONU cepbl B pacTBope Heobxoanumo
paccuuTaTtb Maccy pactBopa. Onpegensiem maccy 6eH3ona.

m(C6C6) = p(C6C6) *V(C6H6) = 0,88+170 = 149,6 .
Haxoaum o6yt maccy pacTeopa.

m(p-pa) = m(C6C6) + m(S) =149,6 + 1,8 =151,4r.
Paccuntaem maccoBylo OO cepbl.

w(S) =m(S)/m=1,8 /151,4 = 0,0119 = 1,19 %.
OTBeT: 1,19 %.

111.

Kakas macca xnopvaga ammoHusi obpasyeTcs Npu B3aMMogenCcTBUN XNTIOPOBOAOPOAA Maccon
7,3 r c ammmakom maccom 5,1 r?

PelueHue: 3anncbiBaeM ypaBHeHUe peakuum.

HCI + NH3 = NH4CI

9T1a 3agaya Ha «M36bITOK» U «HeaocTaToK». PaccuuTbiBaem KonnyecTsa BellecTBa
XJIOpOoBOAOpOAA U aMMUaKa M onpeaernsieM, KaKou ra3 HaxoauTCcA B U30bITKe.

Vv(HCI) = m(HCI)/ M(HCI) =7,3/36,5 = 0,2 monb;

v(NH3) = m(NH3)/ M(NH3) = 5,1/ 17 = 0,3 monb.

AMMMaK HaxoauTcs B U3bbITKe, MO3TOMY pacyeT BegeM Mo HeAoCTaTKy, T.e. No
xnopoBogopoay. U3 ypaBHeHus peakuumu cnegyert, 4yTo V(HCI) = v(NH4CI) = 0,2 monb.




Onpepensiem Maccy xfiopugaa aMMOHMUS.
m(NH4CI) = v(NH4CI) « M(NH4CI) = 0,2+ 53,5 = 10,7 r.
Oteet: 10,7 T.

112. | Mpun nponyckaHum cepoBogopoaa obbemom 2,8 n (HopManbHbIe YCroBust) Yepes n3bbITOK
pacTtBopa cynbcaTta meam (ll) obpasosancsa ocagok maccoun 11,4 r. Onpegenute BbIXoq
npoaykTa peakumu.

PelweHune: 3anncbiBaem ypaBHeHUe peakLuun B3auMoaenCcTBUsA cepoBogopoaa u
cynbcara megu (l1).
H2S + CuS0O4 = CuS |+ H2S04
Onpepensiem KONM4YeCcTBO BeLleCTBA CEPOBOAOPOAA, YHaCTBYHOLLEro B peakuum.
v(H2S) = V(H2S) / Vm = 2,8/22,4 = 0,125 Monb.
U3 ypaBHeHuA peakuum cnegyet, 4Yto v(H2S) = v(CuS) = 0,125 Monb. 3HaYUT MOXKHO
HaUTU TeopeTUYecKyr mMaccy CusS.
m(CuS) = v(CuS) * M(CuS) =0,12596 =12.
Tenepb onpeaensieMm BbIXoa NPOAYKTa, NONb3yscb hopmynon:
n = [mp(X) *100}/m(X)= 11,4 *« 100/ 12 = 95%.
OtBeT: 95%
113. | N3 obpasua ropHor nopoabl Maccon 25 1, cogepxallen MuHepan apreHTuT Ag2S, BblgeneHo

cepebpo maccomn 5,4 r. Onpegenvre MaccoByto OO apreHTuTa B obpasue.

PelweHune: onpegensieM KONUM4YecTBO BellecTBa cepebpa, HAXoAALWEerocs B apreHTuTe:
v(Ag ) =m(Ag )/M(Ag ) =5,4/108 = 0,05 monb.

U3 dhopmynbl Ag2S cneayeT, UTO KONIMYECTBO BeLLeCTBa apreHTUTa B ABa pa3a MeHblue
KONnyecTBa BelyecTBa cepebpa. Onpegensiem KONMYeCTBO BellecTBa apreHTuTa:
v(Ag2S)=0,5+v (Ag)=0,5°0,05= 0,025 monb

PaccuuTtbiBaeM maccy apreHTuTa:

m(Ag2S) = v( Ag2S) « M(Ag2S) = 0,025 248 = 6,2 r.

Tenepb onpegensiem MaccoByHO A0SO apreHTUTa B obpasLe ropHon nopoabl, Maccomn
25r.

w(Ag2S) = m(Ag2S)/ m = 6,2/25 = 0,248 = 24,8%.

OtBeTt: 24,8%

3.4.
3.4.1.

KpuTepum n Wwkanbl OLEHKM:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyaooBNeTBOPUTENbHO, YAOBSIETBOPUTENIbBHO, XOPOLLO, OTSINYHO»
0-59,99% - HeyOOBNETBOPUTENLHO;

60-74,99% - yooBneTBOPUTENEHO;

75- 84,99% -xopoLuo;

85-100% - oTnn4HoO.

CobecedoeaHue (sonpochki Onsi Ough.3a4vema)
lWughp u HaumeHOBaHUEe KOMNemeHyuu

O606uweHHas epynna komnemeHuyul (OK 01, OK 02,0K 03, OK 04,0K 05, OK 07)

3a,q’\:_|)-wm CDOpMyJ'II/IpOBKa Bornpoca

114. Mogenu cTpoeHust atoma

115. lMonoxeHne BoAopoLa M ranoreHoB B NepUogMYecKkon cucteme: npocTble
BellecTBa U OCHOBHbIE COEMHEHUNS, CBONCTBA, METOAbI NOSTy4YEHUS U
npYMeHeHue.

116. OTHOCUTENbHbIE aTOMHbIE Y MOJSIEKYIISIPHbIE MACChl, MOfb, 9KBMBASEHTbI

117. CBoKCTBa HeMeTansoB LWEeCTON rpynnbl HA OCHOBE MX MOMOXEHWS B
nepmoagnyeckon CUCTeme.

118. OCHOBHbIE 3aKOHbI XMMWUK: 3aKOH COXPaHEHMs1 MacCbl N SHEPIUX, 3aKOH
NOCTOSIHCTBA COCTaBa, 3aKOH KpaTHbIX OTHOLUEHWIW, 3aKoH ABoragpo.

1109. Cepa, annoTponHble (popMbl, BaXKHENLLNE COEANHEHUS.

120. ONEeKTPOHHOE CTPOEHME aToMa; XapaKTepucTuka anemMeHTa no ero
CTPOEHMIO.

121. Kucrnopog n ero coeiMHeHUs: CTPOEHNEe, CBOUCTBA.




122. MeTansibl U HeMmeTannbl, CEMENCTBA SNIEMEHTOB.

123. XapakTtepucTtmka CBOMCTB 9f1IeMEHTOB MaBHbIX NOArpynn Ha OCHOBE
NOJSIOXXEHNSA B NEPUOJNYECKON CUCTEM

124. A30T, ero coegMHeHusi, Ux CBOMCTBA

125. CTpoeHue BelecTBa; BUAbI XMMNYECKOWN CBSA3U; XapakTepPUCTUKN
XUMUYECKON CBA3N

126. docdop, ero annoTponHblie MoandukaLmm, CBONCTBA OCHOBHbIX
coeauHeHumn

127. OK30- 1 3HAOTEPMUYECKME PEAKLNN, TEPMOXUMUNYECKNE YPaBHEHMUS

128. Yrnepogn, KpeMHuin, 6op; OCHOBHbIE COEANHEHNS

129. CKOpOCTb XMMUYECKUX peakunin, akTopbl, BNUAOLME HA CKOPOCTb;
3Heprus akTuBaLumu.

130. MeTannbl noArpynnsl Mean: BaxkHenLmMe CBONCTBA, COEAUHEHMS

131. [Mpu3HaKkM XMMMUYECKOro paBHOBECUS; KOHCTAHTa XMMNYECKOrO paBHOBECUS

132. MeTannbl NOArpynnbl UMHKA: BaXXHeENLe CBONCTBA, COeAMHEHUS

133. PacTBopbl, KONMYECTBEHHAsA XapakTepPUCTUKA pacTBOPOB; pa3baBneHHble
pacTBOpPbl HE3ANEKTPONNTOB; 3aKOHbI pa3baBfieHHbIX PacTBOPOB

134. CTpoeHue BelecTBa; BUAbI XMMUYECKOWN CBSA3WN; XapaKTEPUCTUKM
XUMUYECKON CBA3N

135. docdop, ero annoTponHsblie MoandukaLmm, CBOUCTBA OCHOBHbIX
coegunHEeHnn

136. OK30- N 3HAOTEPMUYECKME PeaKLNKN, TEPMOXUMUNYECKNE YpaBHEHUS

137. Yrnepogn, KpeMHuin, 6op; OCHOBHbIE COEANHEHNS

138. CKOpOCTb XMMUYECKUX peakunin, hakTopbl, BAUSAIOLWME HA CKOPOCTb;
3HEeprus akTuBaumm.

139. MeTannbl nogrpynnsl MegW: BaXKHENLLNE CBONCTBA, COEANHEHUS

140. [Mpn3HaKN XMMNYECKOro PaBHOBECKS; KOHCTAHTA XMMUYECKOrO paBHOBECUS

141. MeTannbl noArpynnbl LMHKA: BaXXHENLLME CBONCTBA, COEAMHEHMUS

142. PacTBopbl, KONMYeCTBEHHAA XapakTepuCcTuKa pacTBopoB; pa3baBneHHble
pacTBOpPbl HEANEKTPOSINTOB; 3aKOHbI pa3baBneHHbIX PacTBOPOB

143. MeTannbl NOArpynnbl MapraHua: BaXKHenLwmne CBONCTBA, COeANHEHUS

144. OAnekTponuTuyeckasa guccoumaums

145. OJiIEMEeHTbl CEMENCTBA Xefe3a: XxapakTepuctmka, coegmHeHns

146. XnMMYEeCKMe peakumnmn B pacTBopax 3NeKTpPOSIMTOB

147. [MnatnHoBbIE MeTansbl, CBONCTBA, NPUMEHEHNE

148. 'mgponus

149. Xpom, coegmMHEHNS XpoMa, CBOMCTBA COeaMHEHUN

150. ONeKTpPonn3 pacnsaBoB N BOAHbBIX PACTBOPOB 3/1EKTPONINTOB




4. MeToanyeckue MmaTepuarnbl, onpegensiowme npoueaypbl oLleHUBAHUA 3HAHUMN,
YMEHWI, HaBbIKOB U (MNKM) onbiTa AeATeNbHOCTU, XapaKTepU3yLWMX aTanbI
copMMpOBaHUSA KOMNETEHLUMN.

I'Ipou,e,u,ypbl oueHnBaHNA B Xoae n3yyveHna gucumniinHbl 3HaHWUW, yMeHI/II7I n

HaBbIKOB, XapaKTepu3yLLMxX 3Tanbl GOPMUPOBaHNS KOMNETEHUMIA, PErNaMeHTUPYOTCS
NONOXEHUSIMU:

-M BIr'YWUT 2.4.03 lNonoxeHne 0 KypCOBbIX 9K3aMeHax 1 3ayeTax;
- M BIryut 4.1.02 lNonoxeHne 0 peNTUHIoOBOW OLIEHKE TEKYLLIEN yCNeBaeMoCTN.

[ns OLEHKN 3HAHUI, YMEHUIN, HABbLIKOB O0Yy4atoLMXCA NO ANCUMMNNINHE
NPUMeEHSIETCS PENTMHIOBasi cuctemMa.



5. ManVILIa COOTBeTCTBUA pe3yrnbTaToB OGyLIeHVIFl, nokasarenewu, Kputepmuem U LKasn oOueHKU

Pe3ynbTaTtbl 06y4yeHus (Ha
OCHOBE 06006LEHHBIX
KOMNeTeHLU)

MpenmeT oueHkn
(npoaykT unun
npowecc)

Moka3aTenb OLEHKU

Kputepumn oueHuBaHus
cdopMMPOBAHHOCTN KOMMETEHLUN

Llikana oueHkn

Akagemuyeckas
oueHKa

(3auTeHO/He3auTeHo)

YpoBeHbL 0CcBOEHUA
KOMneTeHuumn

OK 01 BblbupaTb cnocobbl pelueHns 3agad npodeccroHanbHoM AeaTenbHOCTY NMPUMEHUTENBHO K PasnnyHbIM KOHTEKCTam
OK 02 VMcnonb3oBaTb COBPEMEHHbIE CPEACTBa NoMcka, aHanusa u nHTepnpetauumn nHopmauumn, 1 MHHOOPMaLMOHHbIE TEXHONMOMMM NS BbINOMHEHUS 3a4ad NpodeCcCUoHarnbLHoN

AeATernbHOCTU

OK 3 lNnaHnpoBaTb 1 peann3oBbiBaTb COGCTBEHHOE NpPoeccnoHanbHoe N NMMYHOCTHOE pa3BuUTUE, NPeanpPUHMMATENBCKYHO OeATENbHOCTL B NPodeccMoHarnbHon cdepe,
A3MMUYHbIX XM3HEHHbIX CUTYaLUAX

MCMNonb3oBaTb 3HAHMSA MO (PUHAHCOBOW rPaMOTHOCTU B

3HaTh o CrtyageHT otBeTUn Ha 85-100 % BonpocoB QOcaoeH .
aKTyanbHbIN OTNNYHO (noBbILLEHHBIN
npodeccMoHanbHbIN U YPOBEHb)
coumanbHbIA KOHTEKCT, B OcBoeH
KOTOPOM NpuxoauTcs paboTtatb CryneHT oTBeTMN Ha 75-84,99 % BONPOCOB XOpOLUO (noBbILLEHHBIN
N XXWTb; OCHOBHbIE UCTOYHUKM YPOBEHb)
WHGOpMaLUuM 1 pecypcbl Ans Ocsoen
pelueHnst 3agay u npobnem B CtyneHT otBeTun Ha 60-74,99 % BonpocoB yAOBNETBOPUTENBHO (633084 ypoBEH)
npodeccrmoHansHoOM u/unm

coumnanbHOM KOHTEKCTE; OTBeTbl Ha

anropuTMbl BbIMOSNHEHNSI paboT BOMNpocbI (TecT) PesynbTaThl TECTa

B NpPoheCcCcnoHanbHOM n NeNe1-20

CMEXHbIX 0bracTsx; MeToabl

paboTbl B npodeccrMoHansHom n

CMeXHbIX Chepax; CTPYKTYpy CtyaeHT oTeeTun Ha 0-59,99 % BONpocos He He ocBoeH
nraHa gnsa pewenHnsa 3agay; YAOBNETBOPUTENBHO

NnopsiioK OLEHKN pe3yrnbTaToB

pelleHust 3agad

npodeccrmoHansLHoOn

[eATenbHOCTU

Ymetb OcBoeH
pacnosHaeaTb 3agady Wunm CTyoeHT pelumn Bce 3agadu, Jonyctun He 6onee OTIMYHO (IOBILLEHHbIIA
npobnemy B PelueHnue keiic- 1 own6km B oTBETE YpOBEHb)
npodeccrMoHanbHOM n/vnm 3agaHun PesynbTaTthbl pelueHns

coumnanbHOM KOHTEKCTE; Ne 91-99 Kenc-3adad (AomallHsaa | CTyaeHT pelunn Bce 3ajayu, AonycTun He Gonee OcBoeH .
aHanuanpoBatb 3agadvy u/vnm pabora) 3 owmnbok xopoulio (MOBbILLIGHHbI/
npobnemy u BolaeNsiTL €€ YPOBEHb)
COCTaBHbIE YaCTI; onpesensTs CTyQeHT pelunn He Bce 3aaqu, HO B TeX, Ha YIOBNETBOPUTENBHO OcBoeH

KOTOpbIE Aaln OTBET, HEe AonyCcTun owmnbkm

(6a30BhbIN ypOBEHD)




aTanbl peLleHns 3agaqu;
BbISIBMATb N 3P(PEKTUBHO
uckaTb uHdopmMauuio,
Heobxoanmyto Ans peLueHus
3agayv u/unu npobnemsl;
COCTaBUTb NNaH OeNCTBUS;
onpegenuTb Heobxoaumble
pecypchbl; BnageTb
akTyanbHbIMWM MeTo4amMu
paboThl B npodeccrnoHanbHom
N CMEXHbIX cdepax;
peann3oBaTb COCTaBIIEHHbIN
nnaH; oueHnBaTb pe3ynbTaT u
NnocneacTBUs CBOUX OENCTBUNA
(camocTosiTeENbHO UNK ¢
NMOMOLLIbI0 HACTaBHMKA)

CTyOeHT peLumnn He BCe 3aauu, n B TeX 4YTO He He ocBoeH
LN JONYCTUN OLMOKM UMK H wmn um H TaTOYHbIN
pe gonyc ownb e pe 3apa VIOBETBOPUTENbHO (HepocTaTo
coBceM YPOBEHb)
CrtyaeHT otBeTUn Ha 85-100 % BonpocoB OcBoeH .
OTMNYHO (NoBbILWEHHBIN
YPOBEHb)
OcBoeH
CtyneHT oTBEeTMN Ha 75-84,99 % BonpocoB .
OTBeTbl Ha YA ° P XOpOoLo (noBbILLEHHBIN
BOMpPOCHI
(coBecemosanue | Pe3yeTaTsi oTBeTOR B omer.
Ha BOMpoChHI T HT OTBETUN H -74 % Bon B BNeTBOPUTENbH o
[d.3aver) p CtyneHT oTBE a 60-74,99 % Bonpoco yOOBMNETBOPUTENBHO (630Bblil YPOBEHS)
Ne114-122
He
CryneHT otBeTun Ha 0-59,99 % Bonpocos He ocBoeH
yOOBNETBOPUTENBHO

OK 04 3dhhekTnBHO B3anmogencTsoBaTh M paboTaTb B KONNEKTUBE U KOMaHAe
OK 05 OcywectBnATb YCTHYIO U MMCbMEHHY0 KOMMYHUKaLIMIO Ha rocyaapCTBEHHOM A3blke Poccuiickon degepaLmm ¢ yHeToM 0COOEHHOCTEN COLManbHOro 1

KYNbTYPHOIrO KOHTEKCTa

3HaTb

npasuna obLeHns B
KONneKkTuBe; npasuna
MHAMBMAYaNbHOM paboThl;
npevMyLLecTBa KOMaHOHOM U
WHOMBMAYansHou paboTsbl

CrtyaneHT otBeTUn Ha 85-100 % BonpocoB OcaoeH -
OTNINYHO (noBbILLEHHBIN
YPOBEHb)
OcBoeH
CtyneHT oTBeTUN Ha 75-84,99 % Bonpocos .
OtBeTbl Ha BOMPOCH! YA ,99 % BONp XOpOLLO (NOBBILLIEHHBIN
(TecT) PesynbTaThl TeCTa YPOBEHb)
NeNe21-40 OcBoeH
CtyneHT otBeTUNn Ha 60-74,99 % BonpocoB YAOBNETBOPUTENBHO o
(6a30BbIlt ypoBEHb)
He
CrtyaneHT otBeTUn Ha 0-59,99 % BonpocoBs He ocBoeH
YOOBNETBOPUTENBEHO
CTygeHT OTBETWUI Ha BCe BOMPOCHI, 4OMYCTUN OcBoe .
He Gonee 1 owwnbkn B oTBETE OTIMHHO (NOBbILIEHHbIA
YPOBEHb)
OcBoeH
OTBeTbl Ha BOMpPOCh CTy[eHT OTBETWI Ha BCE BOMPOChI, JOMYCTUN He 5
(3awmTa XOpOLLOo (noBbILLEHHBIN
PesynbTaThbl 0TBETA 6onee 3 ownbok
nabopaTopHbIX 13 BONDOCK! YpoBeHb)
pabor) P CTyLeHT OTBETUN He Ha BCe BOMPOChI, HO B TEX, OBNETEOPHTENBHO OcBoeH
NeNe61-90 Ha KOTOopble Aan OTBET, He AOMYCTWI OLNOKK Y P (6a30BbI ypoBEHDb)
H BOEH
CTyLeHT OTBETUI HE Ha BCE BOMPOChI, OMNYCTUN | He € OCBOEH
HEeoCTaTOYHbIN
6onee 5 ownbok YyOOBNETBOPUTENBHO

YPOBEHb)




Ymetb

OBraZieHne HaBblkamm y4ebHo- } CTyQeHT pelnn Bce 3aaaum, AOMyCTU He OcBoeH 5
uccreaoBaTenbCKon, PelueHue kelic- Gonee 1 olWMBKA B OTBETE OT/IMYHO (noBbILLIEHHBIN
NPOEKTHOM U counanbHOm 3agaHun YPOBEHb)
JeaTensHoCTy; Ne 100-108 5
BOEH
KOOPAUHMPOBATL 1 BbINOMNHATHL CTy[eHT pelunn Bce 3afjayu, AoNyCTUn He CBOEH
paboTy B YCMOBMSIX pearnbHoro, Gonee 3 OLWMGOK Xopoulio (MOBbILIEHHBIA
BUPTYarnbHOMo ypoBeHb)
KOMBUHNPOBAHHOTO CTyneHT pelunn He Bce 3aayu, HO B TeX, Ha OBNETBOPUTENLHO OcBoeH
B3aNMOOENCTBUS; PeaynbTath KOTOpble fan OTBET, HEe AONYCTWM OLINOKM Y (6a3oBbIn ypoBEHD)
copuecran rowTece
P A (nomawwHss pabota)
pasnuyHbIX CUTyaLusiX,
NposiBNSATbL TBOPYECTBO U
BOOOpakeHue, ObITb
MHULMATUEHBIM CTymeHT pelunn He Bce 3agayu, U B TEX YTO He He ocBoeH
eLumnn JonycTum OWNBKM Unn H wmn un H TaTOYHbIN
P Aony ouwme epe sapa yOOBNETBOPUTENBHO (Henocrato
CcoBCEM YpOBEHb)
CryneHT otBeTun Ha 85-100 % Bonpocos QOcaoeH o
OTNINYHO (NoBbILLEHHBIN
YPOBEHb)
OTBeTLI Ha BOMPOCH CtyneHT oTBeTUN Ha 75-84,99 % BONpoCoB Ocsoe
(cobecepoBaHue- PesynbTaThl 0TBETOB XOpOLLO (noBbIWEHHbIN
and.3aver) Ha BOMpOChHI YPOBEHB)
Ne123-128 OcBoeH
CrtyneHT otBeTMn Ha 60-74,99 % BonpocoB OBIIETBOPUTENBHO o
ya o Bonp ya P (62308BbIi1 ypoBEHb)
He
CtyaeHT otBeTUN Ha 0-59,99 % Bonpocos He ocBoeH
yOOBNETBOPUTENBHO

OK 07 CopgencrBoBaTb COXpPaHEHMIO OKpYXKatoLLen cpefpbl, pecypcocbepexeHunio, MPUMEHATb 3HaHMS 00 M3MEHEeHUN KnmmaTta, NPUHLMNbI 6epexnmMBoro
npoun3BoacTBa, aEKTUBHO AENCTBOBATbL B Ype3Bbl4anHbIX CUTYaUUaX

3HaTb
chopMUPOBAHHOCTb
3KONOrMYECKON KynbTyphl,
NOHMMaHWe BANAHUSA
coumnanbHO-3KOHOMUYECKMX
NPOLIECCOB HA COCTOSIHNE

OTBEThI Ha BOMPOCHI
(TecT)
NeNe41-60

PesynbtaThl TECTa

(0]
CtyaneHT otBeTUn Ha 85-100 % BonpocoB CBOGH
OTMNYHO (noBbILLEHHBIN
YPOBEHb)
BOEH
CrtyaeHT oTBeTUN Ha 75-84,99 % BOnpocos Oceoe .
XOpOoLUO (noBbILWEHHbIN

YPOBEHb)




NPUPOAHOW M coumansHon

OcBoeH

CtyneHT otBeTun Ha 60-74,99 % BonpocoB OBIeTBOPUTENBHO =
cpeabl, 0co3HaHue rnobansbHoro yA 70 BOMP yA p (6a308BbIi ypOBEHb)
XapakTepa 3KOnornyeckunx
npobnem; paclipeHue onbiTa
eSTeNbHOCTM SKOMOMMYeCKO CtyneHT otBeTun Ha 0-59,99 % Bonpocos He He ocsoeH
a yAOBMNETBOPUTENBHO
HanpaBneHHOCTH
YmeTb
nnaHvposaHue n Peluenue kevic- OcBoeH
OCYLLECTBMNEHNE AEACTBUA B 3ajaHuin CTy[eHT pelunn Bce 3agauu, AonycTun He o
g OTMNYHO (noBbILWEHHbIN
OKpy>KaloLLieil cpeae Ha OCHOBe Ne 109-114 Gonee 1 owwnbkm B oTBETE YpOBEHb)
3HaHWs uenemn ycTon4mMBeoro
pa3BUTUS YENOBEYECTBA; b
e3ynbTaThbl
YMEHI€ NporHosnpoBsaThb y , CTyZeHT peluun Bce 3agauu, JOMyCTUI He OcBoeH
HebnaronpuaTHbIEe pelleHus kenc-3anay XOpOLLIO (noBbILLEHHBIN
6 6onee 3 owmnbok
3KOMOMMYECKVE MOCMEeACTBS (nomalHasa pabota) YPOBEHb)
npeanpuHMMaembix EeVCTBUN, CTyaeHT pelunn He Bce 3adayu, HO B TeX, Ha OcBoeH
. YA0BNETBOPUTENBHO o
npenoTBpallaTth 1X; oBnageHune KOTOpble fan OTBET, He AONYCTWM OLNGKN (6a30BbIN ypoBEHD)
HaBbIKaMy y4ebHo- CTyAEHT peLuns He Bce 3aAaum, U B TeX YTO e He ocBoeH
ncenefosarensckon, peLLnn JONYCTUN OWMBKN UIN He peLLmnn 3aaauun OBNETEOPUTENBHO (He[OCTaTOuHBIN
MPOEKTHON 1 counanbHoM coBCeM Yy yYPOBEHb)
[esiTenbHOCTU Ocaoen
CrtyaneHT otBeTUn Ha 85-100 % BonpocoB -
OTNNYHO (NOBbILLIEHHBIN
YPOBEHb)
OtBeTbl Ha Bonpocs| CtyneHT oTBeTUN Ha 75-84,99 % Bonpocos OcsoeH .
(cobecepoBaHue- PesynbTtaThl 0TBETOB XOpOLLO (noBbIWEHHbIN
and.3aver) Ha BOMpOChHI YPOBEHb)
Ne129-137 OcBoeH
CryneHT otBeTun Ha 60-74,99 % Bonpocos OBMNETBOPUTENBHO o
yA o BOMp YA P (6a30Bblit ypoBEHb)
He

CtyneHT otBeTun Ha 0-59,99 % Bonpocos

yAoBNeTBOpPUTESIbHO

He ocBoeH
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