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1. Uenun v 3agayum aucumnnuHbl

Llenamn ocBoeHnst ancumninmnHbl « XuMmnsa» SBNAKOTCS:

- (bopmupoBaHne XMMMUYECKOW COCTaBNAOLLEN €CTECTBEHHO-HAay4YHOM KapTUHbLI MuUpa
Kak OCHOBbl TMPUHATUSA pPELIEHUA B JKU3HEHHbIX W MPOM3BOACTBEHHbBIX CUTyauMsX,
OTBETCTBEHHOrO NOBEAEHUS B NMPUPOLHOW Cpeae;

- popMmpoBaHne NOHMMAHNA 3aKOHOMEPHOCTEN NPOTEKAHUS XUMUYECKMX NPOLECCOB
N SBMEHUN B OKpyXawllen cpefe, UernocTHOW HayydHOM KapTuHbl Mupa, B3aUMOCBSA3U WU
B3aMMO0O3aBMCUMOCTM €CTECTBEHHbIX HaYK;

- pasBUTUE YMEHWA NPOBOAUTL pacyeTbl MO XMMUYECKUM hOpMynamM U ypaBHEHMUSIM
XUMUYECKNX peakunin, nnaHMpoBaTb WM  UHTEPNpeTMpoBaTb pe3ynbTaTbl  XUMUYECKUX
9KCNEPUMEHTOB;

- (opmmpoBaHne HaBbIKOB MNPOBEAEHUSI XUMUYECKUX  IKCMEepUMEHTarbHbIX
nccnegoBaHun ¢ cobniogeHnem npasun 6esonacHoro obpaleHust ¢ BellecTBamum U
nabopaTtopHbIM 060pyaoBaHUEM;

- pasBuUTME YMEHWA aHann3npoBaTb, OLEHMBaTb, NPOBEPSATb Ha AOCTOBEPHOCTb U
0606LaTh MHpOPMaLINIO XMMUYECKOTO XapaKkTepa U3 pasnnyHbiX MCTOYHUKOB;

- bopMMpoOBaHME YMEHUN MPOrHO3MPOBaTb MOCMEACTBUA CBOEN OeATEeNbHOCTU U
XUMUYECKNX NPUPOAHBIX, ObITOBLIX M MPON3BOACTBEHHbIX MPOLIECCOB;

- dopMmupoBaHne MOHUMAHUA 3HAYMMOCTU [OOCTMKEHUA XUMUYECKOM Hayku U
TEXHONOIMM ANga pa3BuUTUSA coumnanbHON U NPON3BOACTBEHHOWN cep.

Mporpamma cocTaBneHa B COOTBETCTBMM C TpeboBaHusMM enepanbHOro
rocygapctBeHHoro  obpasoBaTenbHOro  crtaHgapta  cpegHero  npodeccuMoHanbHOro
obpasoBaHna no cneumanbHoctn 18.02.12 TexHonorma aHanNUTUYECKOro KOHTPONS
XUMUYECKNX coeanHeHnn (yTB. npukazom MuHucTepctBa obpasoBaHna M Haykm PO ot 9
aekabps 2016 r. Ne 1554 ¢ nameHeHuamMn u gononHeHusamun ot 17 gekabps 2020 r.) um
npukasom MwuHo6pasoBaHua Poccum ot 05.03.2004 N 1089 (peg. ot 07.06.2017) "O6
yTBEPXAEHMM heaepanbHOro KOMNOHEHTa rocyAapCcTBEHHbLIX 06pa3oBaTenbHbIX CTaHOAAPTOB
Ha4anbHOro obLero, OCHOBHOMO obLero n cpegHero (NonHoro) obuero obpasoBaHus".

2. lMepeyeHb nNnaHUpyeMbIiX pe3ynbTaToB OOYyYeHUsl, COOTHECEHHbIX C
nnaHupyeMbiMU pe3yfibTaTaMyM OCBOEHUsi o6pa3oBaTeNnibHOM NporpamMmbli

B pesynbTrate o0CBOEHMS [OUCUMNIMHBI B COOTBETCTBMM C MNPeayCMOTPEHHLIMU
KoMneTeHUMsMn oby4varoLLmnncs AOSMKeH
yMeTb:
- AaBaTb XapaKTePUCTUKY XMMUYECKNX SNIEMEHTOB B COOTBETCTBUN C UX NOSIOXKEHUEM
B Nepuoguyeckon cucteme xmmmnyecknx anemeHtos [.1. MeHgeneesa,;
- ucnonb3oBaTb NlabopaTopHyo nocyay n obopyaosaHue;
- HAXo04MTb MONEKYNAPHY0 POPMYIy BeLWeCcTBa;
- NPUMEHSATb Ha NpakTuke npasuna 6esonacHon paboTbl B XMMUYeckon nabopartopum;
- TMPUMEHATb OCHOBHbIE 3aKOHbl XUMUW ONS  peleHns 3agad B obnactu
npodgeccmnoHanbHON AeATeNbHOCTY,
- NPOBOOUTb Ka4yeCTBEHHble peakunMnm Ha HeopraHunyeckne BewecTBa W WUOHbI,
OTAenNbHbIE KNacCbl OpraHMYeCKNUX COeaUHEHUN;
- COCTaBnsATb YPaBHEHMUS peakuui, NpOBOAUTL pacyeTbl MO XMMUYECKMM hopmMynam 1
YPaBHEHNSAM peaKkumu;
- COCTaBNATb 3NEKTPOHHO-MOHHBLIA  BanaHC OKUCINTENbHO-BOCCTAHOBUTENbHbIX
NPOLIECCOB.
3HaTb:
- TMOpPOnnN3 Conen, aNeKTposiM3 pacnsiaBoB U PacTBOPOB (CONen 1 LWenoven);
- OMccoumauuilo  SNeKkTpoNMTOB B BOOHbIX pacTBOpax, CunbHble U crnabble



3MEKTPONNTBI;

- Knaccudunkaumo XMMMYECKNX peakL i 1 3aKOHOMEPHOCTU UX NPOBEAEHUS;

- obpatumble M HeobpaTUMble XMMWYECKME peakuuMu, XMMWUYECKOe paBHOBECKME,
CMeLLeHNE XMMMUYECKOro paBHOBECUS NOA AENCTBUEM pasfiMyHbIX (DaKTOPOB;

- 0o0LLYy0 XapaKTepUCTUKY XMMWUYECKUX INIEMEHTOB B CBSA3NW C WX MOSMIOXEHWEM B
nepuoanyecKkon cucteme;

- OKNCNNTENBHO-BOCCTAHOBUTENbHbLIE Peakunn, peakumm MOHHOro obmMeHa;

- OCHOBHbI€ MOHATUSA U 3aKOHbI XUMUK;

- OCHOBbI 9NIEKTPOXUMUU;

- Nepuoanveckum 3akoH W MEepPUoONYECKYID CUCTEMY XMMUYECKuX anemeHTtos [.U.
MeHpgeneeBa, 3aKOHOMEPHOCTU W3MEHEHUS XUMUYECKMX CBOWCTB 9fIEMEHTOB W UX
COeQVHEHMI MO Nepmuogam n rpynnam;

- TENSIOBON 3a(PPEKT XMMNYECKNX peaKkLmi, TEPMOXMMUYECKNE YPaBHEHUS,

- TUNbl U CBOMUCTBA XUMUYECKUX CBA3EN (KOBAneHTHOW, WOHHOW, MEeTanfmnyeckomn,
BOOOPOAHON):

- oOpMbI CyLLECTBOBAHUSA XMMUYECKMX INIEMEHTOB, COBPEMEHHbIE NPEACTaBNEHUS O
CTPOEHUN aTOMOB;

- XapakTepHble XMMUYECKNE CBONCTBA HEOPraHNYECKNX BELLECTB PasfnnyHbIX KNaccoB.

B pesynbTate OCBOEHWA AUCUMNAUHBLI OByyarowminca OomkeH obragate obwmmu
KOMMNEeTEeHUMNAMMU:

Kog HanmeHoBaHWe koMmneTeHL MK Koa 1 HanmeHoBaHWe nHamkatopa AOCTKEHUN
KOMneTeHuun KOMMeTeHL MM
OK1 Beibupate  cnocobbl  pelleHus | YMeHus: pacnosHaBath 3agadvy u/unu npobnemy
3apad npodeccuoHanbHoM | B npodeccuoHansHOM — w/unn  coumanbHOM
AeaTenbHOCTU NPUMEHUTENbHO | KOHTEKCTE,  aHanuaupoBaTb  3agadvy  W/unm
K pa3nunyHbIM KOHTEKCTaMm npobremy 1 BolgensaTb €€ COCTaBHbIe YacTuh

onpeaenaTb aTanbl peLleHns 3agayun
BbISIBNATb U 3¢pPeKTMBHO mcKaTb MHGOpMaUuio,
HeoOXxoouMMylO [Onis  pelweHus 3agadv  u/vnu
npob6rembl, COCTaBNATb NaH AENCTBUS
onpefenaTe Heo6Xxo4MMble pecypchbl

BNafeTb akTyanbHbIMWM MeTogamu paboThbl

B NpodeccnoHanbHOM N CMEXHbIX cdepax
peanu3oBbiBaTb COCTABMEHHbIN NMaH

oueHuBaTb pe3ynbTaT W MNOCMNEACTBMS CBOMX
aencteui  (CaMOCTOATENBHO UMM C  MOMOLLIbHO
HacTaBHMKaA)

3HaHusa: akTyanbHbIA  MPOgEeCcCUOHanbHbIA U
coumanbHbIA KOHTEKCT, B KOTOPOM MPUXOAMTCSH
pabotaTb M  XWTb, OCHOBHblE  WCTOYHUKM
MHdOPMaUMM N pecypcbl AnS pelleHus 3agay u
npobnem

B npodeccMoHanbHOM  u/unu  couuarnbHOM
KOHTeKCTe

anropuTMbl BbINOSNIHEHMS paboT

B NPodeCCMOHanbHOM N CMEXHbIX 0BracTax
MeToabl paboTbl B NpodeCccuoHansHon

N CMEXHbIX cdepax;

CTPYKTYpY MriaHa ans pelueHns 3agad

NnopaaoK OLEHKM pesynbTaToB pelleHus 3apad
npodeccuoHanbHON AEATENBHOCTH

OK?2 WNcnonb3osatb COBpeMeHHble | YMeHusi: onpedenaTb 3agauv  Ona  noucka
cpeacTea  nowvcka, aHanusa U | MHdopmauum
MHTepnpeTauun uHdopMauum © | onpeaensTb HeobxoauMble VNCTOYHMKM

MHPOPMaLIMOHHbIE TEXHOMOMMM NS | HdopMaLmm
BbINOMTHEHUS 3agay | nnaHMpoBaTb MPOLECC MOUCKa; CTPYKTYpUpOoBaThb




npodeccuoHansHom AeaTensHOCTH

nonyyaemyto MHMOpMaLmio

BblENATb Hauboree 3HaYMmoe B MNepeyHe
MHdopMaunmn

oueHMBaTb NpakTUYeCKyto 3HAYMMOCTb
pe3ynbTaToB Noucka

oopMnATe pes3ynbTaTbl MOUCKA, MNPUMEHATb
cpeactBa  MHAOPMALMOHHBLIX TEXHOMOrMn Ans
peLleHns npodeccnoHanbHbIX 3agad
ucrnonb3oBaTb  COBPEMEHHOe  MporpammHoe
obecneyeHne

ucrnonb3oBaTb pasnuyHble UndpoBble cpeacTsa
ANs pelweHns npodeccmoHanbHbIX 3agad

3HaHus: HOMeHKnaTypa WHPOPMALIMOHHbBIX
NCTOYHWKOB, NPUMEHSEMbIX B
npodheccuoHanbHON AEATENBHOCTH

npvemMbl CTPYKTYPUpPOBaHUS MHGOpMaLmm
dopmaTt odopmneHns  pe3ynbTaToB  Mouvcka
MHdopMaLMM, COBPEMEHHbIE CPEACTBA

N ycTponcTea nHdgopmaTunsawmm

nopsgok ux MPUMEHEHMS W NporpammHoe
obecneyeHne B npodeccuoHanbLHoOM
OeAaTenbHOCTM B TOM 4uCrie C WCMONb30BaHMEM
uMpoBbLIX CPeacTB

OK 3 MnannpoBatb YMeHus: onpegensaTb aKTyanbHOCTb
1 peanun3oBbiBaTb COBCTBEHHOE HOPMaTUBHO-NPaBOBON JOKYMEeHTaLun
npodeccuoHanbsHoe B NpodeCcCMoHanbHON AeATENbHOCTH
W NIMYHOCTHOE pasBuTMe, NPUMEHATb COBPEMEHHYI0 Hay4Hyt0
npeanpuHMMaTenbCKyro npodgeCccuoHanbHy TEPMUHOOINIO
OesaTernbHOCTb onpefenAats W BbICTpauMBaTb  TpaekTopum
B npodpeccmnoHanbHom cgepe, npodeccnoHanbHOro pa3suTusA
ncnonb3oBaTb 3HAHUA Mo 1 camoobpa3oBaHus
dUHAHCOBOW rPaMOTHOCTU BbISABNATb OOCTONHCTBa " HeJocTaTKu
B Pa3fnYHbIX XXU3HEHHbIX KOMMep4YecKon naeu
cuUTyauusix npe3eHTOBaTb WOEN OTKPbITUS COBCTBEHHOrO

gena B npodeccuoHanbLHON  AeAaTenbHOCTY;
odhopmnATb BM3Hec-NNaH
paccyuTbiBaTh pa3mepbl BbinfaaT No NPOLEHTHbIM
CTaBKaM KpeauToBaHus
onpenensaTb WHBECTULIMOHHYIO
npuBnekaTenbHOCTb KOMMePYECKMX uaemn
B pamMkax npodeccruoHansHon AeaTenbHOCTH
npeseHTOBaTb OM3HeC-naeto
onpeaensaTb UCTOYHUKU PUHAHCUPOBaHUS
3HaHuA: cofepkaHue akTyanbHOW HOpMaTUBHO-
NnpaBoBOW AOKYMEHTauumn
COBpEMEHHasi HaydyHas W npodeccuoHanbHas
TEPMUHONOrUs
BO3MOXHbI€ TpaekTopum npodeccnoHansHoro
pa3BuUTMSa 1 camoobpasoBaHus
OCHOBbI MPeAnpPUHUMATENbCKON  OEesATEeNbHOCTH
OCHOBbI PMHAHCOBOW rPaMOTHOCTU
npaswuna pas3paboTku GusHec-nnaHos
NopsiioK BbICTpaMBaHUs NpeseHTaumum
KpeauTHble 6aHKOBCKME NPOAYKTbI

oK 4 ObdhekTMBHO B3aUMOOENCTBOBATL | YMEHUs: OpraHn3oBbIBaTh paboTy KonnekTuea

n pa60TaTb B KOonnektmee w
KOMaHae

N KOMaHObl

B3aMMOenCcTBOBaTb c Konneramu,
PYKOBOACTBOM, KnueHTamm B xoge
npod)eccnoHanbHON OeATEeNbHOCTH

3HaHus: ncuxonormyeckne OCHOBBI

JeATEeNbHOCTU  KOJMEKTMBa, TcuxXosiormdeckue
0COOEHHOCTUN NINYHOCTU
OCHOBbI MPOEKTHOW AeATENbHOCTU




OK 5 OcyLLecTBNATb YCTHYIO

N NMNCbMEHHYI0 KOMMYHUKaLNIO

Ha rocygapCTBEHHOM SA3bIKe
Poccuinckon degepaumm ¢ y4eTtom
0COBEHHOCTEN coLmanbHOro

N KyINbTYPHOIo KOHTEKCTa

YMeHus: rpamMoTHO u3naraTb CBOM MbICIN W
odopMnATb OOKYMEHTbI MO npodheccnoHansHon
TemaTtuke Ha rocygapcTBEHHOM A3bIKe,
nposiBNATb TONEepaHTHOCTb B paboyem
KOnnekTnee

3HaHus: ocobeHHoCTU
KyNbTYPHOrO KOHTEKCTa
npasuna oopMIIEHNSA OOKYMEHTOB
N NOCTPOEHMS YCTHBIX COOBLLEHNI

coumnanbHoro n

OK7 CopeiictBoBaTh COXpaHeHuto
OKpY>KatoLLemn cpenbl,
pecypcocbepexeHno, MNpUMeEHATb
3HaHMst 006 W3MEHeHun KnnmaTa,
NPUHUMNGI BepexnmBoro
npou3BOACTBA, 3 PeKTNBHO
JencteoBaTb B Ype3BblYaMHbIX
cUTyaumsix

YMeHus: cobnogaTb HOPMbl  9KONOrMYeCcKon
BesonacHocTu

onpeaenaTb HanpaBneHus pecypcocbepexeHuns
B pamMkax npocpeccuoHansHoOn AeATenbHOCTU Mo
npodeccun  (cneumanbHOCTM), OCYLLECTBNATb
paboTty c cobniogeHnem NPUHLMNOB
OepexnmMBoro Npon3BoacTBa

OpraHun3oBbIBaTbL npodeccuoHanbHyo
OEeATeNbHOCTb C Y4ETOM 3HaHWN 006 M3MEHEHUU
KNMMaTUYECKMUX YCITOBUN pPervoHa

3HaHus: NpaBuna akonormyeckon 6esonacHoCTU
npu BeAeHUn NpodeccrMoHanbHom AesTeNbHOCTH
OCHOBHbIE PeCypCbl, 324eCTBOBaHHLIE

B NpodeCcCMoHanbHON AeATENbHOCTH

nyTn obecneyeHus pecypcocbepexeHus
NpuHUMNbLI 6epexnuBoro NnponssoacTea
OCHOBHble HanpaslieHna N3MeHeHus
KNnnMaTunyecknx yCJ'IOBI/II7I pernoHa

3. MecTo gucuunnuHbl B cTpykType CIMO

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

NPodUITbHON

noaroToBkun n naydaetca B 1 n 2 cemectpe 1 roga obydeHums.

4. O6bem AgucUUNUHLI U BUAbI y4eb6HOM paboTbl

Ob6wasa TpyaoeMKoCTb ANCUMMNNHBI cocTaBnseT 144 ak. u.

avcuunnuHe  obuieobpasoBaTenbHON

Buabl y4ye6HOM paboThl Bcero PacnpepeneHue TpyaoeMKOCTU Mo
akapge- cemMecTpam, ak. 4
MUYECKUX
YacoB 1 cemecTp 2 cemMecTp
Obwas  TpyooemMKoCTb  OMCUUMNMUHBI 144 36 108
(mogynsi)
KoHTakTHaa paboTta B T. 4. ayanTOpHbIE 144 36 108
3aHATUS:
Nekyumn 74 12 62
8 mMoMm yucrnie 8 ¢hopme npakmudeckol 74 12 62
n1o020moeKu
JlaGopaTopHble 3aHATUSA 35 12 23
8 mom 4ucrie 8 hopme npakmu4eckol 35 12 23
nod20moeKu
MpakTuyeckune 3aHATUS 35 12 23
8 mom 4yucre 8 hopme rnpakmuyeckoul 35 12 23
n1o020moeKu




Bud ammecmauyuu

Ound.3auér

CamocTosiTenbHas pa60Ta:

5 CopepxaHue AUCUUNIUHBLI, CTPYKTYpUpOBaHHOe Mo Temam (pasgenam) c
yKazaHueM oTBejeHHOro Ha HUX KoNin4yecTBa akafeMUYeCKNX 4YacoB U BUOOB Y4EOHbIX

3aHATUN

5.1 CopgepxaHue pa3aenoB AUCLUNIIUHBI

TpyooeMkocTb pasgena, ak.4
No HanmeHoBaHune CopnepxxaHue pasgena byA 5 P ngO Ve
- pasgena (ykasbigaromcsi membl U dudakmuyeckue . P .
n/n TPaoVLMOHHON | NMpaKTU4eCKon
OVCUMMMNUHBI e0uHUUbI)
dopme noaroToBKU
1 cemecTp
8 8
CtpoeHune aToOMOB XUMUYECKMX
1 OcHoBbl CTPOEHMUS | ANEMEHTOB U NPUPOAA XMMUYECKOWN CBA3N.
BellecTBa Mepuognyecknn 3akoH 1M Tabnuua [O.U.
Menpeneesa.
. 10 10
Tunbl XUMUNYECKMX peakuun.
2 XvMuyeckue peakumm | dnekTponuMTuyeckass  guccoumaumsa wm
WNOHHbIV OOMEH.
Knaccudmkaums, HOMeEHKNnaTypa n 10 10
CTPOEHME  HEOpPraHWYeckux  BELLECTB.
CtpoeHune n N
N PU3NKO-XMMUYECKME cBOWCTBa
cBoONCTBa
3 HeopraHmyecknx BewecTts. [MponsBoacTeo
HeopraHM4yecKknx
BeLLECTS HeopraHM4yecknx BeLLecTB. 3HayeHne u
npuMeHeHne B ObITY U Ha NPOU3BOACTBE
CtpoeHnue " 8 8
_ Knaccudpukauus, CTpOeHne "
cBoncTBa
4 HOMEHKNaTypa OpraHuM4ecKkux BeELLEeCTB.
OpraHM4yeckux N M
CBoWCTBa OPraHNY4eCcKNX COeANHEHNIA.
BELLECTB
2 cemecTp
CBonctBa OpraHMYecKkMx COeANHEHUN. 32 32
CTtpoeHune n | OpraHudeckue BELleCTBa B
4 CBOWCTBA Xn3HeOeaTenbHoCTH YyenoBeka.
OpraHM4yeckux MpounssoacTeo " npUMeHeHne
BELLECTB OpraHN4eckux BELLECTB B
NMPOMBILLIIEHHOCTH.
KnHeTunyeckne n | KnHetnyeckme 3aKOHOMEPHOCTH 20 20
TepMOAMHaMMNYecKne | NpoTeKkaHus XUMUNYECKUX peakuui.
5 3aKOHOMEPHOCTH TepmoguHamuyeckme  3aKOHOMEPHOCTU
npoTeKaHuUs npoTeKaHus XUMUNYECKUX peakunn.
XMUMUYECKUX peakunn | PaBHOBECUE XUMUYECKUX peakLmiA.
OucnepcHble cuctembl U dakTopbl KX 16 16
6 [uncnepcHeble ycTOM4MBOCTU. VccnegoBaHne CBOWCTB
CcUCTEMBI ANCMNepCHbIX cucTeMm ans nx
naeHTnmkaumn.
KayecTBeHHble 20 20
peakuun O6GHapyXeHne HeopraHU4eckux KaTUOHOB
7 obHapyxeHus n aHumoHoB OBGHapyXeHue opraHu4ecKmnx
HeopraHn4yecknx M | BewecTs OTAENbHbIX Krnaccos c
OpraHM4yeckux MCMNOMb30BaHNEM Ka4yeCTBEHHbIX peakuuin
BELLECTB
Xvummnst B ObITYy M 10 10
8 NpPon3BOACTBEHHOM Xvumnst B ObITy M MPOM3BOACTBEHHON
OesaTenbHoCTH AeATenbHOCTH YenoBeka.
YyernoBeka




OcHoBbl nabopaTopHOW MNpakTUKM B 10 10
npodeccuoHanbHbIX naboparopusx.
WccnepoBaHue n | XUMNYECKMIA aHanmM3 TEXHUYECKUIA BOAbI.
9 XUMWYECKMA  aHanu3 | XMMUYecKumn aHanus BO3ayxa.
obbekToB Xyumunyecknin aHanus npob maTepuanos
TexHocdepbl CTpOMUTENbHO-peCcTaBpaLMOHHON
neaTenbHOCTM U au3aniHa. ViccnegosaHue
00BbEKTOB TEXHOCHEPDI.
5.2 Pasgenbl gucumniuHbl U BUAbI 3aHATUN
CP
Mpaktnyeckue | JlabopaTopHbie
Jlekuum, ak. y 0,
3aHATUSA, aK. 4 3aHATUSA, aK. 4
ak. v
B B B B B B
Ne HanmeHoBaHue pasgena Thaanu ¢bopme | Tpaay | popm | Tpapm | (popme
n/n AVCLIMMAMHDI MOHHON npaKT|:1 L|,I/IOVHH e LI,I/IOVH npaKTliN
dopme | yeckon on NpakT | HOW ecKomn
nogrot | oopm | nMyeck | popm | noaroTo
OBKM e on e BKU
nogro
TOBKMU
1 cemecTtp
OcHoBbI CTPOEHUS BeLecTBa 4 4 4 4 - - -
1
Xnummyeckme peakumm 4 4 4 4 2 2 -
2
CTpoeHue n CBOWCTBa 4 4 4 4 2 2 -
3 | HeopraHuM4yecknx BeLLecTB
2 cemecTp
CtpoeHune " cBoVicTBa 22 22 8 8 2 2 -
4 | opraHuM4eckux BeLlecTB
KnHeTuyeckne " 10 10 4 4 6 6 -
5 TepmoauHammyeckue
3aKOHOMEPHOCTH npoTekaHus
XUMUYECKUX peaKkuunn
6 | AvcnepcHble cuctemsl 10 10 4 4 4 4 -
KavecTBeHHble peakuunn 10 10 4 4 6 6 -
7 | oBHapyXeHus1 HeopraHM4eckux u
OpraHN4ecknx BeLLeCTB
Xumus B ObITy " 6 6 4 4 - - -
8 | Nnpon3BoACTBEHHOW [OEeATENbHOCTU
yenoseka
9 WccnepgoBaHne U XMMUYECKUNA 6 6 4 4 - - -
aHanu3 o6bekToB TexHocdepbl

5.2.1 lNekunn




Ne
n/n

HanmeHoBaHue pasgena
ONCUMNITNHBI

TemaTuKa NeKLUMOHHbIX 3aHATUI

TpyooeMKocCTb,
ak. v

1 cemecTp

OcHoBbI CTpOEHuA
BelwecTBa

CoBpemeHHass  Mogenb  CTPOeHus  aToma.
OneKkTpoHHas KOHU1rypaums aToma.
Knaccudmkaumst XuMmyeckmx anemMeHToB (s-, p-,
d-anemeHTbI). BaneHTHble 3NEKTPOHbI.
BaneHTHOCTb. OnekTpoHHast npupoaa
XUMWUYECKON CBA3WN. ONeKTpooTpuuaTenbHOCTb.
KoBaneHTHas cBsi3b, €€ pas3HOBUOHOCTM U
MexaHu3Mbl  obpasoBaHus  (OBMEHHbIN  U©
OOHOPHO-aKLENTOPHbIN). NoHHas CBA3b.
MeTtannuueckass cBa3b. BopopogHasa cBA3b.
MexmonekynsapHblie B3anmogencTauns.

M3oTonbl, OCHOBHOE 1 BO30YXAEHHOE COCTOSIHNE
aToma, rmbpmamsaumsi aToMHbIX opbuTanen.

Xumuyeckme peakumm

Knaccudumkauymsa n Tunbl XMMUYECKUX peakuni c
yyactmem HeopraHU4YecKnx BELLECTB.
KonuyecTBeHHble OTHOLUEHMUS B XUMUW.
OCHOBHblE KONNYECTBEHHbIE 3aKOHblI B XUMUU U
pacyeTbl N0 YpaBHEHUAM XMMWUYECKUX peakuuin.
Monb kak eguHMua KonMyecTBa BeLUecTBa.
MonsipHas macca. 3akoHbl COXpaHEHUSI Macchbl U
3Heprun. 3akoH ABoragpo. MonsipHbii 06beM
raso. OTHOCUTENbLHASA NNOTHOCTL ra3oB.
Peakunn komnnekcoobpasoBaHus C yyacTuem
HeopraHudecknx  Bewects (Ha  npumepe
rMMOPOKCOKOMIMIEKCOB LIMHKA U antOMUHKS).
Teopusa anekTponmMTUYeckon auccoumnagymm.
Peakummn noHHoro oébmeHa. CocraBneHue
peakuuii MOHHOro oOMeHa NyTeM COCTaBMeHMUs
UX NOMNHbIX N COKPaLLEeHHbIX MOHHbIX YPaBHEHUIA.
Mmoponns conen. 3HayeHne rugponusa B
Ovonorn4yeckmnx OOMEHHBbIX npoueccax.
lMNpumeHeHne rmaponmsa B NPOMBbILLSIEHHOCTMW.




CtpoeHve un cBowcTBa
HeopraHn4Yeckmnx
BeLLecTB

MpeameTt HeopraHuveckon xumun. Baanmocsasb
HeopraHumdeckux BewlecTB. Knaccudmkaums
HeopraHmyeckmx BewecTB. [1pocTbie U CNOXHbIe
BewectBa. OCHOBHble  KMacCbl  CMOXHbIX
BeLlecTB (OKCMAbI, TMOPOKCMAbI, KUCMOTbI, CONMn).
HomeHknaTtypa w HasBaHWe HeOopraHM4YecKux
BELLECTB MUCXOOS U3 MX XMMUYecKon opMyrbl
UNKn cocTaBreHne XmMMmyeckom popmynbl UCXOAS
13 Ha3BaHWs BeLLeCTBa MO MEXAYHAPOAHOW UMnu
TpMBMANbHOM HOMEHKNaType.
MexmonekynspHble B3aMMOOENCTBUS.
Kpuctannorngpatbl. ArperaTHble  COCTOSIHUS
BewecTBa. Kpuctannuyeckue wun amopdHbie
BewlecTBa. Tunbl KpUCTaNIMYECKMX peEeLLEeTOK
(aTomHas, MOJEeKynsapHas, NOHHas,
mMeTannuyeckas). 3aBuMCMMOCTb  (PU3NYECKMX
CBOWICTB BELLECTBA OT TUMa KpUCTamnnM4eckon
peweTku. MNpuynHbEl MHOroo6pasuns BeLLEeCTB.
CoBpeMeHHble MpeAcTaBneHMs O  CTPOEeHUn
TBEPAObIX, XUOKUX W ra3oobpasHbiX BELLECTB.
AKugkme kpuctannsi.

Metannbl. Obwure dusnyeckme M XuUMnYeckne
cBoncTBa MeTannoB. Cnocobbl  nonyyeHus.
3HayeHne MeTannoB 1 HEMETAaroB B NpUpoae u
XN3HEOEeATEeNbHOCTU 4YeroBeka W OpraHvW3moB.
Koppoausi meTannos: Buabl kKOppo3un, cnocobbl
3alUMTbI METANIOB OT KOPPO3MMU.

XMMMYeckue CBOWCTBA OCHOBHbLIX  KIaccoB
HeopraHu4eckmx BeLLEecTB (okcupos,
rMOopoKCnaoB, KUCIorT, conen 7] ap.).
3aKOHOMEPHOCTU B UBMEHEHMMN CBONCTB NPOCThIX
BELLECTB, BOAOPOAHbIX COEAMHEHWUN, BbICLUNX
OKCUJO0B M N'MAPOKCUAOB.

Obwwne npeactaBneHnMss O MPOMBbILISIEHHbIX
crnocobax NonyvyeHus XMMUYECKNX BeLLEecCTB (Ha
npumepe nNPOU3BOACTBA amMMuaka, CepHOM
KNCNOTbl).

YepHasa v uBeTHaa meTtannyprus. MNMpakTtuyeckoe
NPMMEHEHVEe 3MneKkTponu3a Ans  nonyvyeHus
LLEMOYHbIX, LIEMNOYHO3EMESIbHbIX MeTansnoB U
anioMUHMs. Crekno " cunukatHas
NPOMBILLITEHHOCTb.

[Mpobnema 0Tx040B 1 NOBOYHbBIX NPOAYKTOB.

2 cemecTp

CtpoeHne un cBowcTBa
OpraHun4yeckux seLliecTBs

[Mpon3BOACTBO OpraHNYECKMX BELLECTB:
Npon3BOACTBO MeTaHona, nepepaboTka HedhTu.
MonMaTuneH kak KpynmHOTOHHAXHBIN MPOaYKT
Xnmu4yeckoro npomssoacTtea. lNMpumeHeHne
aTuneHa. Npon3BoACTBO N NPUMEHEHNE Kay4yka
N pe3nHbI.

CvHTETMYECKME N NUCKYCCTBEHHbIE BOJIOKHA, MX
CTpoeHune, cBoncTBa. [pakTuyeckoe
Mcnonb3oBaHMe BOMNOKOH. CUHTeTU4Yeckue
NAEHKN: N3onauusa ans NnpoBogoB, MemOpaHbl
0N ONpecHeHus BOAbI, 3aLUUTHBLIE NIIEHKM ANns
aBTOMOGOUNEN, NNAcTbIpy, XUPYpruyeckmne
noBA3KN. HoBble TEXHONOIMK AanbHENLLEro
COBEPLLEHCTBOBAHMSA NONMMMEPHbIX MaTepuaros.
Ponb opraHuyeckon xummn B pelieHnn npobnem
3HepreTudeckon 6GesonacHoCcTn, B pasBUTUU
MeOMLUMHbI, CO30aHMM HOBbIX MaTepuaros,
HOBbIX WMCTOYHMKOB 3HEpPrun (anbTepHaTUBHbIE
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NCTOYHUKHN 3Hepr|/|v1).

KnHeTuueckne ]
TepMoanHaMmn4yeckue
3aKOHOMEPHOCTH
NpOTEKaHUS XUMUYECKUX
peakuun

Xumundeckue peakummn. Knaccudmkaums
XUMUYECKUX peakLmnin: no hasoBoMy cocTaBy
(romoreHHble 1 reTeporeHHble), No
NCMoNb30BaHMIO KaTanusaTopa (kaTanuTnyeckne
N HekaTanuTuyeckue).

CkopoCTb peakuun, ee 3aBUCUMOCTb OT
pasnunyHbIX PakTopoB: NPUPOALI pearnpyoLmnx
BELLECTB, KOHLEHTpaLuy pearmpyroLmx
BeLLeCTB, TeMnepartypbl (npasuno BaHT-
odbdpa), nnowagn peakLuMOHHON NOBEPXHOCTH,
Hanuuns katanuaartopa. Ponb katanv3aTtopos B
npvpoge v NPOMbILLIEHHOM NPOU3BOACTBE.
OHeprus aKTusaLuuu. AKTUBMPOBaHHbIV
komnnekc. Kartanuszatopsl wn kaTanus. Porb
KaTanusaTtopos B NPUPOAE W MNPOMbILLIIEHHOM
Npou3BoACTBE.

Knaccundumkaumsa XuMmmn4ecknx peakuui: no
TennoBomy 3pdekTy (3K30TepMUYECKUME,
3HAOTEPMUYECKME), MO 0OpaTUMOCTH
(obpaTmble n HeobpaTumble). Tennoskle

3 PeKTbl XMMUYECKUX peakuui.
Tepmoxummyeckme ypasHeHus. ObpaTumocTb
peakuuin. XuMmnyeckoe paBHoOBeCHE U €ro
CMeLleHne nog AencTBueM pasnuyHbIX
(haKTOpPOB (KOHLEHTPaLMs peareHToB Unu
NpoAYyKTOB peakuunu, gaBneHue, Temneparypa)
4N co3gaHusa onTMManbHbIX YCNOBUN
NpoTEeKaHNs XMMUYECKUX MPOLECCOB.

MoHATMEe 006 SHTanbnNuM M 3HTPOMUK. JHeprus
[Mbbca. 3akoH [ecca M cneacTBuA U3 Hero.
Ponb cMmelleHus paBHOBeCUS B
TEXHOMNOrM4YEeCKMX NpoLeccax.




[uvcnepcHble cucTemsl

OucnepcHble cnuctembl. KonnongHole cUCTeEMBI.
McTuHHBIE pacTBOpbI.

PactBopeHune kak domM3nKo-XMMUYECKNIA NnpoLecc.
PactBopbl. Cnocobbl NpUroToBrEHNsT pacTBOPOB.
PacTteBopumocTb. MaccoBas gons
pacTBOopeHHoro BewecTea. [pegensHo
OOMyCTMMbIE KOHLIEHTPALMMN N KX
NCMOMb30BaHNE B OLIEHKE 3KONOrM4eckomn
B6esonacHocTw.

Knaccudpmkauma  gucnepcHblx  cuctem  no
coctaBy. CtpoeHnme u ¢pakTopbl YCTOMYMBOCTU
ancnepcHblx cucteMm. PacnosHaBaHMe UCTUHHBIX
pacTBOpOB, KONMonaHbIX pacTBopoB n
rpyboancnepcHeix cuctem. CTpoeHve muuensbl.
PacceuBaHne  cBeTa npw NPOXOXAEeHUN
CBETOBOIO ny4ka yepes ONTUYECKN
HeofHOpoAHYW cpeay (3cpdekra Tungans).

10

KauyecTBeHHble peakuun
obHapyxeHus
HeopraHm4yecknx n
OpraHM4yeckux BeLLeCTB

O6Hapy>|<eHMe HeopraHn4ecknx KaTtnmoHoOB MU
aHMOHOB

O6HapyxeHne OpraHn4yeckux BELLECTB
OTAEnNbHbIX  KMacCoB C  MCMONb30BaHUEM
Ka4yeCTBEHHbIX peakuun

Xvmma B ObITY M
NPOM3BOACTBEHHON
[esiTENbLHOCTUN YeroBeka

Okonornyeckass 6e3onacHOCTb  MOCNEeACTBUIA
ObITOBOV M MPOWM3BOACTBEHHOW AeATeNbHOCTM
YyernoBeka, CBA3aHHas C nepepaboTkow BeLLeCTB;
MOUCK M aHanu3 XMMUYECKOW MHopmauun n3
Pa3nNnyHbIX WCTOYHMKOB (HayyHas W Yy4ebHo-
HayyHass nuTepaTypa, cpeactBa  MacCOBOM
nHdopmaumm, cete IHTEepHET n apyrue).

WcenegosaHune 7]
XUMUYECKUIA aHanus
00BbEKTOB TeXHOCHEPDI

HasHaueHne TexHudeckon Boapbl. TpeboBaHUs K
TEXHUYECKOW BOAE NO rpynnam notpebnenms.
KayecTBo TexHUYeckon BoAbl pasHbIX BUOOB.
XvMuyeckun aHanus U NPOU3BOACTBEHHbLIN
KOHTPOITb cocTtaBa TEXHUYECKON BOAbI.
CyLHOCTb MeTOA4A TUTPOBAHNS.

AHann3 TexHW4YecKon BOAbl Ha XECTKOCTb U
apyrue nokasatenu. KUcnoTHOCTb U LLENOYHOCTb
Boabl. OnpegeneHve obuwen u cBoboAHOM
LLENoYHOCTHN (kMcnoTHOCTH) MeTOaA0M
TUTpoBaHusa. pH cpeabl KM MeTodbl  ee
onpeaeneHus. XXecTtkocTb BOAbl U MeToObl €€
onpegeneHus.




XvMunyeckun coctaB aTMocdepHoro Bo3ayxa,
Bo3ayxa pabodyen 30HbI. BpepgHble BellecTBa U
npMMecu B BO3OYXE >KWMbIX MOMELLEHUNA, B
Bo3ayxe  paboyen  30HbI. HopmaTtuneHble
OOKYMEHTBI. Mocnencteus BO3ENCTBMS
BbICOKOM KOHUEHTpauun YriekUcrnoro rasa Ha
opraHusm yenoBeka. MeponpusaTus no
CHUWXXEHMIO YPOBHS 3arpsi3HEHHOCTW BO3AyXa

nccnegyemMomn KOMHaThbl.

*B hopmMe NpakTU4eCcKon NoaroTOBKM

5.2.2 lNpakTnyeckune 3aHATUA

n/n

HanmeHoBaHue
pasgena gucLmMnivHbl

TemaTtunka NnpakTUYecKnx 3aHATUIN (CEMUHAPOB)

TpynoemkocTb,
ak. 4

1 cemecTp

OcHosBbl CTpOoEeHuda
BellecTBa

PewweHue nNpakTN4ecKnx 3agaHun Ha
cocTaBneHue ANEKTPOHHO-rpadryecKmx
dopmyn anemeHToB 1-4 nepnogos.

PeweHve 3apgaHni  Ha  Mcnonb3oBaHWe
XUMUNYECKON CYMBOJIKM " Ha3BaHWN
coefMHEHUN no HOMeHKnaType
MeXOyHapoOHOro Ccok3a TeopeTUYeckom U
NPUKNagHoOM XMMUU U TPUBMAmbHbIX Ha3BaHWUA
ONsi  COCTaBMEHUA  XUMWYECKMX  GPOpMYyn
OBYXaTOMHBbIX COefMHEHWN (okcupos,
cyneungos, rmagpuaos v T.N.) WU OPYyrux
HEeopraHM4yeckMx  COEAMHEHUN  OTAENbHbIX
Knaccos.

Mepuopunyeckas cuctema XUMWNYECKNX
anemeHtoB .. Menpeneesa. ®usnyeckun
CcMmbiCH MNepuogmyeckoro 3aKkoHa au.
MeHgeneeBa. 3aKOHOMEPHOCTU  U3MEHEHUS
CBOWCTB XMMWYECKMX 3MEMEHTOB, 0Opa3yembix
UMW  MPOCTbIX W  CMOXHbIX Bewects B
COOTBETCTBMM C MOJIOXKEHMEM XUMUYECKOrO
arnemeHTa B [lepunogunyeckon  cucrteme.
MwupoBo33speHyeckoe U Hay4yHOe 3HayeHue
Mepnoguyeckoro 3akoHa [.M. MeHngeneesa.
MporHosbl .U. MeHgeneesa. OTKpbITUE HOBbIX
XUMWNYECKUX SNTIEMEHTOB.

PeweHne NPaKTUKO-OPUEHTUPOBAHHBIX
TEOpPETUYECKMX 3a[aHUN Ha XapakTepusauuio
XUMUYecknx anemeHtoB «MeTannuyeckune [
HeMeTannmyeckue CBOWCTBA,
3NeKTpPoOTpULAaTENbHOCTL U CPOACTBO K
3NEKTPOHY XUMUYECKNX 3MEeMEHTOB B
COOTBETCTBUE C UX INIEKTPOHHBbIM CTPOEHNEM U
NonioXeHnem B  MNepuoandeckon  cucteme
xummndecknx anemeHtoB [.1. MeHpeneesay.

Xumumyeckme peakumm

CocraBneHune ypaBHeHWI peakummn
coeanHeHus, pasnoxeHus, 3amMeLLeHus,
obMeHa. YpaBHEHWss  peakuuMn  ropeHus,
WOHHOro 0OMeHa, OKUCIIEHNSA-BOCCTAaHOBIIEHUS.
Pacuet KOMNMYECTBEHHbIX XapaKTepucTuk
UCXOOHbIX BELLeCTB W MpOAYKTOB peakuuu.
Pacuet KONMMYECTBEHHbIX XapaKTepucTuk
npoaykTa peakumm CoeanHeHUs, ecnn ogHO U3
BeLLleCcTB [aHO B u3bbITke W/WNU COOEePXMUT
npumecun. PacyeT maccoBon unn 06beMHOn
OONn BbIXxoda NpoaykTa peakumm coefuHeHus
OT  TeopeTudeckM  BO3MOXHoro. Pacuer




0b6beMHbIX OTHOLWEHMN ra3oB. PacyeT macchl
(obbem, konu4ecTBO BeLUeCTBa) NpPOAYKTa
peakuun, ecnv OOHO U3 BELeCTB JaHO B BUAe
pacTtBopa C OnpefenieHHoM MaccoBOW Aonen
pacTBOPEHHOIO BELLECTBA.

YpaBHeHUs OKUCEHUSA-BOCCTAHOBNEHUS.
CteneHb OKUCNEHUS. Okucnutenb 7]
BOCCTaHOBUTENb. OkucnutenbHo-
BOCCTAHOBUTENbHbIE peakuMum B npupoae,
NPON3BOACTBEHHbIX npoteccax "
KU3HEOeATENbHOCTH OpraHn3moB.
OKMCNNTENBHO-BOCCTAHOBUTEMbHbIN

noteHuunan cpeabl. CocTaBneHue "
ypaBHMBaHue OKUCNUTENbLHO-
BOCCTaHOBUTENbHbIX peakuuin MeToa0M
3NEKTPOHHOTO OanaHca. Tunn4yHble
HeopraHmyeckne oKkucnuTenu 7]

BOCCTaHOBUTENN. 3ﬂeKTp01'IVI3 pacTtBopoB U
pacnjiaBoB conen.

CTtpoeHne u cBoncTea
HeopraHu4ecknx
BELLECTB

PelweHvne 3agay Ha pacuyeT MaccoBOW [0NU
(mMaccbl) XMMU4Yeckoro anemeHTa (CoeauHeHus)
B Morfiekyne (cmecw).

PelwweHue npakTN4ecKmnx 3agaHun no
Knaccudukaumm, HOMEHKNaType N XMMUYeCcKum
dopmynam HeopraHu4yeckmx BELLECTB
pasnMyHbIX KNaccoB (HasbiBaTb W COCTaBMATb
hopMynbl XMMUYECKMX BeLlecTB, onpenensTb
NPUHaAnexXHoCTb K Kknaccy).  McTouvHuku
XUMUYECKON MHpopMaumn (HayyHast u y4ebHo-
HayyHad nuTepaTtypa, CpeacTBa MacCOBOW
WHpopmauun, cetb NHTepHeT 1 gpyrue). MNouck
nHdopmaumm no Ha3BaHWAM,
naeHTngurkaTopam, CTPYKTYPHLIM popmMmynam.

CocTtaBneHune ypaBHEHUIN XUMUYECKNX peakUmm
C y4acTMUeM MPOCTbIX U COXHbIX
HeopraHMYyecKknx BeLLecTB: OKCUO0B MeTansos,
HemeTanmnoB N amgOTEPHLIX SNIEMEHTOB;
HeopraHMYyecKnx KNCnoT, OCHOBaHUN U
aM@OTepHbIX TMOPOKCUAOB, HEOPraHUYECKNX
COnen, XxapakTepuayoLmx ux CBoncTaa.
PeweHuve NPaKTUKO-OPUEHTUPOBAHHbLIX
TEOpeTMYeCckux 3afaHuA Ha CBOWCTBA MU
nonyyYeHne HeopraHMYecKkMx BELLECTB.

2 cemecTp

CtpoeHne wn cBoncTBa
OpraHun4yeckux seLlecTB

CocTaBneHue CTPYKTYPHbIX (hOpMyr
opraHnyeckux coeanHeHun. PelleHve 3agad Ha
BbIBOJ (POPMYIbI OPraHNYeCKoro BeLlecTsa.

KnHeTuyeckne 7]
TepMoanHaMmn4yeckue
3aKOHOMEPHOCTH
npoTekaHus
XUMMUYECKMX peaKkLnin

MpuHumn Jle LWWaTenbe. BnvsHue pasnuyHbIX
akTOpOB  Ha  M3MEHeHMe  paBHOBeCUs
XUMUYECKMX peakuun.

3aKkoH [OelcTBYIOLMX MacC W KOHCTaHTa
XUMUYECKOro paBHOBeCUS. PacueTbl
pPaBHOBECHbIX KOHLUEHTpauun pearnpyroLimnx
BeLLeCTB W nNpoaykToB peakuun. PacuyeTsbl
TennoBoro adpekTa peakLmm.

PeweHuve NPakTUKO-OPUEHTUPOBAHHbLIX
3ajaHnn  Ha npuMMeHeHWe npuHuuna Jle-
WaTtenbe p[Ona HaxoXAeHUs  HanpasrieHus
CMeLLieHMs paBHOBECUS XMMUYECKOW peakumun n
aHanu3 akTopoB, BMUSAIOWMUX HA CMelleHue
XMMNYECKOro paBHOBECUS.




,D,VICI'IepCHbIe CUCTEMDI

PewleHne 3agay Ha NpUroToBreHME PacTBOPOB.
PeweHne NPaKTUKO-OPUEHTUPOBAHHbIX
pacyeTHbIX 3a4aHUN Ha OUCMEPCHbIE CUCTEMBI,
ncnormnb3yemble B ObITOBOW "
NPOVN3BOACTBEHHOWN OEATENbHOCTU YernoBeka, C
nos3uuun aKonorn4yeckom ©es3onacHocTn
NOCneACTBUIA N TPaMOTHbIX peLleHnid npobnem,
CBSI3aHHbIX C XUMUEN.

KayecTBeHHbIe

peakumMm obHapyXeHusi
HeopraHM4ecknx "
OpraHN4ecKnx BELLECTB

KauecTBeHHbIe XUMUn4eckmne
XapakTepHble ans obHapyxeHus
HeopraHMyecknx  BellecTB  (KaTUOHOB MU
aHnoHoB). CocTaBneHue ypaBHEHMN peakuuin
obHapyxeHus katnoHos |-VI rpynn 1 aHWOHOB,
B T.4Y. B MONEKYNAPHOW U MOHHOW chopmax.
Peakuun oBHapyXeHus HeopraHu4yeckmx
BELLECTB B pearibHbiXx OOBbEKTax OKpyXatoLlen
cpenpl.

peakumu,

KauecTBeHHblE XUMUYeckme peakumu,
XapakTepHble ansi obHapyXeHWs OTAEeNbHbIX
KnaccoB OpraHWYeCKUx coeanHeHuin: eHonos,
anbaervaoB, Kpaxmana, YKCYCHOW  KWUCHOTl,
aMMWHOKMCIOT U Aap.

OeHatypaumss  GenkoB  npu
LBETHbIE peakuun 6enkoB.
CocraBneHue KayeCTBEHHbIX
obHapyXeHusi  opraHM4ecKnx
OTAENbHbIX KNaccoB.

HarpesaHuu,

peakuui
coeauHeHunmn

Xvummas B ObITy m
NPOM3BOACTBEHHON
[esiTENbLHOCTU
YyernoBeka

Kencebl (c y4yeTom oyaywien
npoeccuoHansHon OeAaTenbHOCTU) Ha aHanus
MHdOopMaLnn o) Npon3BOACTBEHHOM
OEeATENbHOCTM  YenoBeka, CBA3aHHOW  C
nepepaboTKo M MNOMy4YeHMeM BeLlecTB, a
Takke C IKonornyeckomn 6e30nacHoOCTbIo.

WNcenegoBaHue 7]
XUMUYECKUIA aHanus
00BbEKTOB TeXHOCEPDI

BbInonHeHWe TUMNOBLIX pacyeToB MO TeEMaTuke
aKcnepvMeHTa (BbIXO4 NPOAYKTa peakuuw,
mMacca HaBecCku, 0ObeM pacTBopuTens).
OG6paboTka [OaHHbIX, aHanu3 Uu oOueHKa Wux
AOCTOBEPHOCTH (BblUMCIEHWE cpegHero
3HaYeHwus 3KCMepuMeHTarnbHbIX OaHHbIX,
norpewHocTn). lNpeacraBneHne B pasnUYHON
dopmMe pe3ynbTaToB 3IKCNepumeHTa (Tabnuua,
rpaduk, oT4eT, Aoknag, npe3eHTauusl)

Cnocobbl BblpaXxeHusi KOHLIEHTpaLmu
pacTBOpOB. MaccoBasi [OO0Ns pPacTBOPEHHOro
BELLECTBa, MonsipHas n MonsnbHas
KOHUeHTpauun. Tutp pacTteBopa. PelueHune
NPaKTUKO-OPUEHTUPOBAHHBIX ~ TEOPETUYECKUX
3agaHun Ha pacueTt KOHUEHTpaummn
3arpA3HAKLWNX BELECTB M UX CPaBHEHME C
npegenbHo  JOMNYCTUMbIMK - KOHLIEHTpaLMsSMK

(OOK).

*B hbopMe NpaKkTUHECKON NOArOTOBKM

5.2.3 JlaGopaTopHbIV NPaKTUKyM

Ne
n/n

HanmeHoBaHue

pasgena QucUUnvHbI

HanmeHoBaHue nabopatopHbIX paboT

TpyooeMKocTb,
ak. y

1 cemecTp

OcHoBblI
BelllecTBa

CTPOEHUSA




Xummyeckme peakuunn

JlabopaTopHas paboTa «Peakunn
rmaponmaa.

WccnepoeaHne cpedbl pacTBOPOB CONEW,
06pa3oBaHHbIX CUIbHBIMWM K crnabbiMu
NpoTONUTaMM1, U NX peakuuin ¢ pacTBopamu
LLenoyu, " kapboHaTa HaTpus.
CocTtaBneHuve peakuuii rmaposnusa cone.

CTpoeHue u cBoucTBa
HeopraHn4eckunx
BELLECTB

JlabopatopHas paboTta «CporicTBa
MeTannoB N HeMeTarnsoBy.

NccnepoBaHvne uU3MYECKUX U XMMUYECKMX
CBOWCTB  METannoB W  HemeTansos.
PelleHne aKkcnepuMmeHTanbHbIX 3adady Mo
cBOMCTBaM XUMUYECKUM CBOMNCTBaM
MeTannos " HeMeTarnmnos, no
pacno3HaBaHWIO U NOMYYEHUIO COEANHEHNI
MEeTannoB N HEMEeTasnsoB.

2 cemecTp

CtpoeHue un csowcTBa
OopraHn4yeckmnx seLiecTs

JlabopaTopHasi paboTta «/ccnegoBaHne
CBOWCTB OpraHMyeCcKnx BeLLecTB»

KnneTtnyeckune "
TepmoanHaMmudeckune
3aKOHOMEPHOCTH
npoTeKkaHus
XUMUYECKUX peakuun

JlabopatopHas pabota «OnpepeneHuve
3aBMCMMOCTM  CKOPOCTM  peakuum  oT
KOHLUEHTpaumMn pearnpylowmx BeLecTB».
WccnepoBaHne  3aBUCMMOCTM  CKOPOCTM
peakumm OT KOHUeHTpauuun. OnpegeneHue
KOHCTaHThbI CKopoCTH peakunmn
rpadmyecknMm MeTOL4OM.

JlabopaTtopHas paboTta «OnpegeneHue
3aBMCUMOCTM  CKOPOCTM  peakumum  OT
Temnepatypbi». WccneposaHue
3aBMCUMOCTM  CKOPOCTM  peakumum  OT
Temnepatypbl. PacuyeT aHeprun akTveaumu
peakumu.

[ucnepcHble cucTemsbl

JlabopaTtopHas paboTta «[llpurotoBneHue
pacTBOPOBY.

MpuroToBneHne  pacTBOpOB  3aJaHHOM
(MonsipHOM) KOHUEHTpauun (C nNpaKTUKO-
OPVEHTUPOBAHHbLIMU BOMpocamm),
onpefeneHvne cpefbl BOAHbIX PAacTBOPOB.

JlabopaTtopHas pabGoTta «WccneposaHue
AVCMEPCHBIX CUCTEMY.

lMpurotoBneHne ©n un3y4yeHWe CBOWCTB
OVCMEPCHbIX  CUCTEM  pasHbIX  BWAOOB:
CYCMeH3nu, 3MYynbCUK, KONMNouaHoro
pactBopa. CpaBHEHWE CBOWCTB UCTUHHbIX U
KOMMNOWAHbIX pacTBOpOB, BbIBrieHNe
OCHOBHbIX pPasnuynMmn mexagy HUMU.

KayecTBeHHble

peakumm oBGHapyXeHusi
HeopraHn4yeckmnx n
OpraHn4yeckux BeLLecTB

JlabopaTtopHas paboTta « AHanuTnyeckme
peakumu kaTmoHos 1-VI rpynn».
lMpoBeaeHne KauyeCTBEHHbIX peakuui,
ncnonb3yembix Anst 0GHapyXeHns KaTMOHOB
| rpynnbl (Kkanus, HAaTpUSA, MarHus,
ammMoHus), Il rpynnel Ha npumepe 6apus, |l
rpynnbl — cBMHUA, IV rpynnbl — antoMuHus,
V rpynnbl — xenesa (I v ), VI rpynnel —
Hukens. OnucaHne HabnogaeMbiX ABNEHUA
W COCTaBIEHNE XMMUYECKUX peaKkLnn.

JlabopaTtopHaa pabota «AHanuTu4eckune
peakuMm aHMOHOBY.

MpoBeoeHne  KayecTBEHHbIX  peakuui,
ncnosnb3yembix Ans 06HapyKeHUs1 aHNOHOB:




kapboHaTa, docdara, cynbaTa,
cynbuga, HuaTpaTa, Xxnopuga M Op.
OnucaHne HabnogaemblX SBAEHUA U
COCTaBMneHMe XMMNYECKNX peakLni.

Xumma B ObITy #

8 NpPON3BOACTBEHHOW
JesaTenbHOCTH
yernoseka
WccnepoBaHue "

9 XUMUYECKUI aHanums

00beKTOB TexHOChEpHI

*B hopmMe NpakTU4eCcKon NoaroTOBKM

6 YyebHO-MeTOAMYECKOE U NMHhOpMaLMOHHOEe obecrneyeHne SUCLUUNIUHbI
[na ocBoeHna gucunnivHbl 0By4atoLWNNCss MOXET UCMNOSb30BaTb:

6.1 OcHoeHasi nTumepamypa

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

2. labpuensaH, O. C. Xumus. 11 knacc: y4dyebHuk: b6as3oebili yposeHb - M.:
lNpoceeweHue, 2019,2022

3. Xumusi: y4ebHuk Ond cpedHeao rnpogeccuoHaribHo20 0bpa3osaHusi |
1O. A. Jlebedes, I. H. ®adees, A. M. lonybes, B. H. lllanoesan; nod obwel pedakyuel
I. H. ®adeesa. — Mockea : N30amenbcmeo HOpaum, 2022— ISBN 978-5-534-02226-1. —

Tekcm : anekmpoHHbIl // ObpasosamernbHas nnamgopma Hpaum [caim]. — URL:
https://urait.ru/viewer/himiya-zadachnik-491053#page/1

4, AHouHo2eHoga, W.B. Xumusi: y4ebHUK U npakmukym Onsi cpedHeao
npogheccuoHarbHo20 obpasoeaHusi — Mockea : Ma0amernbcmeo KOpaum, 2022— ISBN 978-
5-534-02226-1. — Tekcm : anekmpoHHbIl // ObpasosamernbHas nnamgopma Hpaum
[caim]. — URL.: https://urait.ru/viewer/himiya-491735#page/l

5. Hukonbckud, A.bBb. Xumusi: y4ebHUK U rnpakmukym Onsi cpedHeao
rnpogbeccuoHanbHo20 obpasosaHusi — Mockea : Us0amenbcmeo KOpatim, 2022— ISBN 978-
5-534-02226-1. — Tekcm : aneKmpoHHbIU // ObpasosamernibHas nnamgopma HKpaim

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

6.2 flononHuTenbHasa nutepaTtypa

1. Xumusi [GnekmpoHHbIU pecypc] : SadayHuk : y4ebHoe rocobue 0nsi cpedHezo
rnpogheccuoHanbHo2o obpa3sosaHusi/ KO. A. Jlebedes [u Op.]; nod obwel pedakuuel
[. H. ®adeesa. — Mockea : W3damenbcmeo HOpaum, 2022- 3nekmpoH. pecypc. -
https://urait.ru/viewer/himiya-zadachnik-491053#page/1

2. Xumusi [OnekmpoHHbIU pecypc] @ 3adues, O. C. Xumus. JlabopamopHbiU
npakmukym u cbopHuUk 3aday: y4ebHoe nocobue O0nsi cpedHe20 PoghecCcUOHaIbHO20
obpa3oeaHussi — Mockea : W3damenbcmeo [Opaum, 2022- 3neKmpoH. pecypc. -

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

3. Xumus [GnekmpoHHbIU pecypc]: MapmeiHosa, T. B. Xumusi : y4eb6HUK U npakmukym
0nsi cpedHeao rnpogheccuoHailbHo20 obpa3osaHusi. — Mockea : Ms0amenbcmeo HOpalm,
2022- GnekmpoH. pecypc. -https://urait.ru/viewer/himiya-489733#page/l

lNepuoduyeckue uzdaHus:

- XKypHan aHanumuyeckou xumuu

- XKypHan npuknadHou xumuu

- Nzeecmus BY308. Xumusi u xumudeckasi mexHosio2usi



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 y4ebHO-meTOAMYECKOro obecne4vyeHMs AN CaMOCTOATESNIbHOW
paboTbl obyyvaroLwmxca

1. Xumus [OnekmpoHHbIl pecypc] : OnetHukos, H. H. Xumus. Anzopummebl
peweHusi 3adad U mecmbl: y4yebHoe rocobue Orsi cpedHea0 MpPogeccuoHarIbHO20
obpa3oeaHusi. — Mockea : W3damenbcmeo HOpatm, 2022- 3neKmpoH. pecypc. -

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

6.4 [llepeyeHb pecypcoB WMHGPOPMALNOHHO-TENIEKOMMYHUKALUUOHHON CeTU
«HTepHeT», HeOOXOoaANMbIX ANl OCBOEHUS AUCLMNNUHBLI (MoAayns)

HavnmeHoBaHue pecypca ceTn «IHTepHET» OneKTPOHHbIV agpec pecypca

«Poccutickoe obpasoesaHue» - ¢hedepasnbHbil | https://www.edu.ru/
rnopmarn

HayyHas anekmpoHHas 6ubnuomeka https://elibrary.ru/defaultx.asp?

HauyuoHanbHas uccnedosamerbckas | https://niks.su/
KomribromepHasi cemb Poccuu

UHopmayuoHHas  cucmema  «EOQuHoe  okHO | hitp://window.edu.ru/
docmyna K obpa3ogamersibHbIM pecypcamy»

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

Caim  MuHucmepcmea Hayku U  eblcwezo | https://minobrnauki.gov.ru/
obpasosaHusi PO

lMopman omkpbimozo on-line obpaszosaHus https://npoed.ru/

AnekmpoHHas UHopmMaUuUuoHHO-obpaszosamerbHas | https://education.vsuet.ru/
cpeda OI60Y BO «BIM'YUT

6.5 [lepeyeHb WHMDOPMALUMOHHbLIX TEXHONMOrMU, WUCNOSIb3yeMbIiX MpwU
ocyliecTBneHun obpasoBaTenbHOro npouecca nNo AUCUUNIIMHE, BKNKOYas nepeyveHb
nporpamMmmHoro o6ecrne4yeHmss U UHPOPMaLMOHHBLIX CPABOYHbIX CUCTEM

Mpn  mM3ydeHuUn  OMCUMNAMHBI  UCNOMb3yeTcs  nporpamMmHoe  obecnedeHue,
COBpPEMEHHbIE nNpodyeccuoHanbHble 6a3bl OaHHLIX U UH(POPMAUMOHHbIE CMPaBOYHbIE
cuctembl: ONOC yHuBepcuTeTa, B TOM yuncrne Ha 6ase nporpammHon nnatdopmbl «Cpeaa
anekTpoHHoro oby4veHna 3KL», aBToMaTuanpoBaHHas UHOpMaumoHHas 6asa «UHTepHeT-
TpeHaxepbl», « IHTEepHET-3K3aMeH».

Mpn ocBoeHUM AUCUUNIIUHBI UCNONb3YeTCA JIMLIEH3UOHHOE U OTKPbITOEe
nporpaMmmHoe obecneyveHune — H-p, OC Windows, OC ALT Linux.

7 MaTepuanbHO-TeXHM4YECKOe obecneyeHne ANCLUNIIUHDI

Ob6ecneyeHHOCTb npouecca OBOy4YeHUs1 TEeXHUYECKMMM CpeacTBaMu  MOJSTHOCTbIO
cootBeTcTBYyeT TpeboBaHnam @OIrOC no HanpaeneHuio noarotoskn. MartepuanbHo-
TexHnyeckas 6asa npuBedeHa B NULEH3NOHHbLIX hopmax M pacnonioXeHa BO BHYTPEHHEMN
ceTn no agpecy http://education.vsuet.ru.

Mpn 4TeHWn nekuun, npoBedeHMM nabopaTopHbIX U MPAKTUYECKUX 3aHATUR W”
KOHTpOMe 3HaHUN oBy4alLMXCs NO AUCUMMNINHE NCMNONb3YeTCs:


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
XUMUYECKNX
AVUCLIUMNINH

(ayn.7)

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

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

Becbl anektpoHHble Vibra AB-323CE 320 — 1 wr;
KoHayktometp H1 8733- 1 wT,;
dotomeTp oTtoanekTpuyeckmn KOK-3-01 «30M3» - 1 wr;
pH-meTp pH-150MW — 1 wir;
Pedpaktometp MP®-454 B2M - 1 wT;
MarnumntHasa mewanka MM-5 — 1 wT.;
Cywwunka ansa nocygbl.- 1 wWr.;
LUTatne nabopatopHbii byH3eHa — 7 wWT.;
MnuTtka anekTpuyeckaa — 1 wWr.;
Xumunyeckass nocyga [OCT 25336-82 «[llocynpa u obGopygoBaHue
nabopaTopHble CTEKNSAHHLIEY;
OKcuKaTopbl, apeoMeTpbl, TEPMOMETPHI;
MapkepHasa Jocka;
MHdopMaLnoHHbIE CTEHAbI, CNPaBOYHbIE MaTepuarnsi;
Komnnekrt yyebHon mebenn.

AyD,I/ITOpI/IFI Ans CaMOCTOATENbHOW p860TbI CTYyOEHTOB:

KoMnbioTepHbIN
Knacc ans
CaMOCTOSITESNTbHON
paboThl, B T.4. Ans
npoBeaeHus
rpynnoBbIX U
NHOMBUAYANbHbIX
KOHCYnbTauun,
TEKYLLEro
KOHTpOIS 1
NPOMEXYTOYHON
aTtTectauyum

(ayn.19)

JlokanbHaga ceTb, kommyTaTop [-
Link DES-1016 ¢ BbIXoAoOM B
«MHTEepHeTY;

KomnbloTep B cbope B cocTase:
Intel Core i3-540/4096/500/DVD-
RW/GeForce CT220 — 8 wrt.;
MpuHTep nasepHbin HP Laser jet
P-2035 A4 30 cTp.B MUH. — 1
WwT.;

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

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

MnakaTbl, HarngaHble nocobus,
CXEMb;

Komnnekrt yuebHon mebenm.

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;

NMuuensna Ne AAA.0217.00 ¢
21.12.2017 r. no «beccpoyHo»

[lononHUTEenNbLHO, camocTosATemNbHas pa60Ta 06y'-IaI-OLIJ,VIXC$l, MOXET OCYLLEeCTBIATbLCA

npu ncnonb3oBaHU:




PecypcHbivi ueHTp | KoMnbioTepbl o CBOGOAHbIM AnbT ObpasoBaHue 8.2 +
AOCTyrnoMm B ceTb NHTepHeT u LibreOffice 6.2+Maxima
OneKTpoHHbIMK BnbnunoteyHbiMmn JlnueHsms Ne AAA.0217.00 ¢

N MHOPMALNOHHO cnpaBoYHbIMK 21.12.2017 r. no «beccpoyHO»
cucTemMamum.

Lnsa meKywieeo KOHMpPOIrsida  rpouecca o6yquu9 oucyunnuHsbl ucriofnib3yemcs
peamUHeoeaﬂ cucmema Ha calime Www.vVsuet.ru.

8 OueHo4Hble MaTepuanbl Ansi NPOMEXYTOYHOW aTTecTauum obyyvaroWmnxcsa no
aucuunnuHe

OueHou4Hble MaTepuansbl (OM) Ang AMCUMNAVHBI BKNOYalOT B cebs:

- MepeyeHb KOMMETEeHUUA C yKasaHMeM WHOMKATOPOB AOCTUXKEHUS KOMMETEHLMWHN,
3TanoB ux POpMMPOBaHNA B NpoLecce OCBOEHNs1 0bpasoBaTenbHOM NporpamMmel;

- OMucaHue LwKan oueHNBaHus;

- TUMOBbIE KOHTPOJIbHbIE 3a[laHUS UMK MHble MaTepuarbl, HeobxoauMble AN OLEHKN
3HaHWW, YMEHWUIN, HABbIKOB;

- MeToauyeckue Martepuansl, onpegenslowme npoueaypbl OLEHUBAHUS 3HaHWW,
YMEHWI, HABbLIKOB U (UNN) OMblTa AEeATENbHOCTH.

OM npeacTtaBnAwTCA OTAENbHBIM KOMMIIEKTOM U BXOAAT B cCoOcCTaB pabouen
nporpamMmbl AUCLUNIUHbI.

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


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

AHHOTALMA
K PABOYEW NPOTrPAMME
aOncumnimHbl
«Xnmunsi»

ﬂpou,ecc N3yvyeHnda moayna HanpasJieH Ha (1)0

MupoBaHue cregyrmnx Kom neTeHUMn:

KoOMneTeHunmn

Kopg HanmeHoBaHMe KOMNeTeHUun

Koa v HanmeHoBaHune MHOWMKaTopa AOCTUXKEeHUN
KOMMNEeTEHLUNN

OK1 Bblbvpats  cnocobbl  pelueHus
3agad npodeccruoHanbHomn
OesaATenbHOCTH NPUMEHUTENBLHO

K pa3fiMyHbiM KOHTEKCTaM

YMeHus: pacnosHasaTtb 3agady n/vnu npobnemy
B npodeccnoHanbHOM  W/unuM  coumansHOM
KOHTEKCTe, aHanuaupoBaTb  3agady  u/unu
npobnemy 1 BblAENATb €€ COCTaBHbIE YacTu
onpenenaTb atanbl peLleHns 3agayun

BbISIBMSATb U 3(p(PeKkTMBHO mcKaTb MHGOpMauuio,
HeoOxoouMMylO [Onis  pelweHus 3agadv  u/vnu
npob6nembl, COCTaBNATb NaH AENCTBUS
onpegenaTe Heo6XxoaMMble pecypchbl

BNafeTb akTyanbHbIMWM MeTogamu paboThbl

B NpoeccnoHanbHOM N CMEXHbIX cdepax
peanu3oBbIBaTb COCTABMEHHbIN NMaH

oueHuBaTb pe3ynbTaT W MNOCMEACTBMS CBOMX
aencteui  (CaMoCTOATENBHO UMM C  MOMOLLbIO
HacTaBHMKa)

3HaHWa: akTyanbHbId  NPOgEeCcCUoHanbHbIi U
coumanbHbIi KOHTEKCT, B KOTOPOM MPUXOAMTCSH
pabotaTb M  XWTb, OCHOBHblE  WCTOYHUKM
nMHdopMaUMM N pecypcbl Ana pelleHus 3agay u
npobnem

B npodeccrmoHansHOM
KOHTEKCTe

anropuTMbl BbINONIHEHMS paboT

B NpodeCcCMOoHanbHOM N CMEXHbIX 0BracTax
MeToabl paboTbl B NpodeCccuoHarnsHomn

N CMEXHbIX cdepax;

CTPYKTYpY NnnaHa ans pelleHus 3agad

Nopsiiok OLEHKWM pe3ynbTaToB pelleHus 3agad
npodeccnoHanbHON AEATENBHOCTH

n/vinn counalnbHOM

OK2 Wcnonb3oBaTtb COBpPEMEHHbIE
cpenoctBa  Moucka, aHanu3a M
WHTepnpeTaunm uHdopMaummn u
NMHOPMALIMOHHbBIE TEXHOMNOMMKN AN
BbINOSHEHNS 3agav

n pO(beCCl/IOHaﬂ bHOW OeATenbHOCTU

YMeHusa: onpefensaTtb 3agjauu
MHdopMaLnn
onpenensaTb
MHdopmMaLunn
nnaHMpoBaTb NPOLIeCC MOMUCKa; CTPYKTypupoBaTb
nony4yaemyto UHopmauumo

BblAENATb Haubonee 3Haunmoe B
WHpopmauum

oLEeHuBaTb NPaKTUYECKYHo
pe3ynbTaToB noucka
odopMIATb  pe3ynbTaTbl NOUCKa, MPUMEHSATb
cpeactBa  MHAPOPMALUMOHHBIX TEXHONorMn and
peLLeHusa npodeccnoHanbHbIX 3agay
ucnonb3oBaTb  COBPEMEHHOE  MporpaMmmHoe
obecneyeHune

ucnonb3oBaTb pasnuyHble UUdpoBbIE CpeacTBa
ONs pelleHusa npodeccroHarnbHbIX 3aaad

ana  noucka

HeobxoauMble WNCTOYHMKM
nepeyHe

3HA4YMMOCTb

3HaHus: HOMeHKnaTypa WHPOPMALIMOHHbBIX
NCTOYHWKOB, NPUMEHSAEMbIX B
npodeccnoHanbHON OeATEeNbHOCTH
npvembl CTPYKTYPUPOBaHUS nHOpMaLmm
dopmat  ohopMieHNa  pesynbTaToB
nHdOopMaLmM, COBPEMEHHbIE CPeACTBa

N ycTponcTea nHgopmaTunaaumm

Noucka




NopsiAoOK UX MPUMEHEHUA W  NporpaMmmHoe
obecne4veHne B npogeccroHanbHON
OesaTenbHOCTM B TOM YuUCIe C WCMONb30BaHMEM
unpoBbIX CpeacTs

OK3 MnaHupoBaTb YMeHus: onpegensaTb aKTyanbHOCTb
1 peanu3oBbiBaTb COBCTBEHHOE HOPMaTUBHO-NPaBOBOMN JOKYMEHTaLun
npodeccuoHansHoe B NpodeccrMoHanbHOM AeATENbHOCTU
N NMNYHOCTHOE pa3BuTue, NPUMEHSATb COBPEMEHHYI0 Hay4HYHo
npeanpyHMMaTeENbCKYIO npodeccuoHanbHy TEPMUHONOTUIO
AeATenbHOCTb onpegenatb W BbICTpaMBaTb  TpaeKkTopuu
B npodpeccmnoHanbHom cgepe, npodeccnoHanbHOro pa3suTus
ncnonb3oBaTb 3HaHUS No 1 camoobpasoBaHus
hP1HaHCOBON rPaMOTHOCTHU BbISABNATb AOCTOUHCTBA " HegocTaTku
B pa3snnyHbIX XXU3HEHHbIX KOMMepYeckon naeu
cuUTyauusix npe3eHTOBaTb WOEN OTKPbITUS COBCTBEHHOrO

gena B nNpodeccuoHanbHON AeATenbHOCTY;
ohopMnATe GusHec-nnaH

paccyuTbiBaTb pa3mepsbl BbiNAaT MO NPOLEHTHbIM
CTaBKaM KpeauToBaHus

onpegensatb WHBECTULIMOHHYHO
npvBnekaTenbHOCTb KOMMEpPYECKUX naem

B pamkax npoeccrnoHansHow AeaTenbHOCTH
npeseHToBaThb BM3HeEC-naeto

onpegensaTb UCTOYHUKN (PMHAHCUPOBaHUSA
3HaHusa: cogepxaHue akTyanbHOW HOPMaTUBHO-
NpaBoOBOW AOKYMEHTaUun

COBPEMEHHasi HaydyHass W npodeccuoHanbHas
TepPMUHOMOrUs

BO3MOXHbIE TpaekTopum MpoceccnoHanbHoro
pa3BUTMA 1 camoobpa3oBaHus

OCHOBbI MPeAnpPUHUMATENbCKON OesATeNbHOCTU
OCHOBbI (DMHAHCOBOW rPamMOTHOCTU

npaswuna pa3paboTkm GusHec-nnaHos

nopsgokK BbiCTPanBaHWsA Npe3eHTauum

KpeauTHble 6aHKOBCKME NPOAYKTbI

OK4 OhdhekTuBHO B3aumodencTBoBaThb | YMEHUs: opraHu3oBbiBaTh paboTy KonnekTvea
n pabotatb B KOMMEKTMBE U | U KOMaHAbl
KOoMaHge B3aumogencTeoBaTb c Konneramu,

PYyKOBOACTBOM, KnneHTamm B xoge
npodeccuoHanbHON OEATENBHOCTU

3HaHus: ncuxornormyeckne OCHOBBI
OEeATEeNbHOCTU  KOMMEKTMBA, MNCUMXONornyeckme
0COBEHHOCTUN NMNYHOCTHU

OCHOBbI MPOEKTHOW AEATENBHOCTU

OK 5 OcyLLecTBNATb YCTHYIO YMeHus: rpamMoTHO u3naraTb CBOUM MbICnN W©
N MUCbMEHHY KOMMYHUKALMIO ohopMnATE OOKYMEHTbI NO NpodeccnoHansHom
Ha rocyaapCTBEHHOM S13bIKe TemaTtuke Ha rocygapcTBeHHOM A3blKke,
Poccuiickon ®epepauum ¢ y4eTom NPOABNATH TOJIEPaHTHOCTb B pabouem
0COOEHHOCTEN coLmanbHOro KonnekTmee
N KYNbTYPHOIO KOHTEKCTa 3HaHus: 0cobeHHOCTH couunarnbHoro "

KynbTYPHOro KOHTEKCTa
npasura oopmMIIeHNsa JOKYMEHTOB
N MOCTPOEHMUS YCTHbIX COOBLLEHNI

OK7 CopeinctBoBaTth COXpaHeHuo | YMeHuns: cobnogatb HOPMbl  SKOSOrMYeCcKom
OoKpYy>KatoLLen cpeapl, | 6esonacHocTH
pecypcocbepexeHno, MNPUMEHATb | ONpPeaenaTb HanpasneHns pecypcocbepexeHnst
3HaHMA 06 MW3MeHeHuM Kknumarta, | B pamkax npodeccuoHanbHOW OeATenbHOCTU No
NPUHUMMBI 6epexnumBoro | npodeccun  (cneunanbHOCTW),  OCYLLECTBNATb
npon3BoaCTBa, appekTnBHO | paboTty c cobnogeHnem NPUHLMNOB
JencteoBatb B Ype3BblvanHbIX | 6epexnuBoro nponssoacTea
cuUTyauusix OpraHu3oBbIBaTb NpodeCcCUoHarnbHy

[eaTenbHOCTb C y4eTOM 3HaHWN 00 n3MeHeHUn




KNMnMaTn4eCcKmnx yCJ'IOBI/IIZ pernoHa

3HaHus: NnpaBuna akonormdeckon 6esonacHoCTu
npu BegeHun npodeccnoHansHon AeaTensHoCTM
OCHOBHbIE PECYPCbI, 320ENCTBOBaHHbIE

B NpodeccrMoHanbHOM AeATENbHOCTU

nyTn obecneyeHns pecypcocbepexeHuns
NpVHUMNbLI 6epexnmMBoro Npon3BoacTea
OCHOBHbIE HanpaBrneHns N3MeHeHus
KNMMaTU4eCKNX YCIOBUIA perMoHa

B pesynbTate oCBOEHUS OUCLUMMNNUMHBI B COOTBETCTBUM C MNpesyCMOTPEHHbLIMU
KOMNeTeHUMs MU 0By4atoLWNnCcs JOSMKeH

yMeTb:

- [JaBaTb XapaKTEepUCTUKYy XUMUYECKMX IfIeMEHTOB B COOTBETCTBUM C UX
NnosioXXeHMeM B NepUoanveckon cucteme xmmmieckmx anemeHto [1.M. Mengeneesa;

- ucnonb3oBaTb NabopaTopHyo nocyay n obopyaosaHue;

- HaXo4uTb MONeKynaApHyto dopmMyrny BeLLeCTBa;

- NPUMEHATb Ha npakTuke npasuna 6esonacHon paboTbl B  XMMWYECKOW
nabopartopwuu;

- MNPUMEHSATb OCHOBHbIE 3aKOHbl XUMWUK ONS peweHna 3agady B obnactu
npodgeccnoHanbHON AeATeNbHOCTH;

- NPOBOAUTL KaydeCTBEHHblE peakunn Ha HeopraHM4yeckume BELLECTBA U WOHDI,
OoTAernbHbIE KIacCbl OpraHNYeCcKnx coeanHeHnn;

- COCTaBnsATb YpaBHEHUS peakuun, NpoBOAUTL pacyeTbl MO  XUMUYECKUM
dopmyriam 1 ypaBHEHUAM peakunu;

- COCTaBMnATb 9NEKTPOHHO-UOHHBIN BanaHC OKUCNUTENbHO-BOCCTAHOBUTESbHbIX
NpoLIECCOB.

3HaTb:

- TMOpPOnnN3 Cornewn, aNeKTponM3 pacnyaBoB U pacTBOPOB (CONen u Wwenoyen);

- Jguccoumaumio 3nekTponMTOB B BOAHLIX pacTBopax, CUrbHble U crnabble
3MEKTPOSINTBI;

- Knaccmgukaumio XMMNM4YeCKUX peakunm n 3aKOHOMEPHOCTU NX NPOBEAEHUS;

- obpaTumble n HeobpaTUMbIE XMMUYECKME PEAKLNN, XMMUYECKOE paBHOBECKE,
CMELLEHNE XMMNYECKOro paBHOBECUS NOA AENCTBMEM PasnnyHbIX (aKTOpPOB;

- 00y XapaKTEPUCTUKY XMMUYECKUX 3NIEMEHTOB B CBS3M C UX MOSIOXEHUEM B
nepnoanyecKkon CUCTEME;

- OKNCINTENBHO-BOCCTAHOBUTENbHbIE PEAKUNN, peakLmm MOHHOro obMeHa;

- OCHOBHbIE MOHATUSA U 3aKOHbI XUMUW;

- OCHOBbI 9N1EKTPOXUMUU;

- NeEPUOANYECKMNI 3aKOH N NEPUOLANYECKYIO CUCTEMY XUMUYECKUX anemeHToB ..
MeHpgeneeBa, 3aKOHOMEPHOCTU U3MEHEHUSI XUMWYECKUX CBOWCTB 3MIEMEHTOB M WX
COeauHEeHn No nepuoaam v rpynnam;

- TENNOBOW 3(PPEKT XMMNYECKNX peaKkLmin, TEPMOXMMUYECKNE YPaBHEHUS,

- TUMbl N CBONCTBA XMMNYECKNX CBSA3EN (KOBANEHTHOW, MOHHOW, MeTanm4eckon,
BOAOPOAHON):

- (OpMbl  CyLLECTBOBAHUA  XUMWYECKUX  3IIEMEHTOB, COBPEMEHHbIE
npeacraBneHns o CTPOEHUN aTOMOB;

- XapakTepHble XUMWYECKMe CBOMCTBA HEOPraHM4YeCcKux BELLECTB pasfivyHbIX
Knaccos.

ColdepxaHue pa3desioe OucyunnuHbl. CTpoeHMe aToOMOB XUMWUYECKUX
SNEMEHTOB U npupoaa Xxmmudeckon ceasn. lNMepuogmueckmii 3akoH n Tabnumua O.U.




MeHpgeneeBa. Tunbl XUMWUYECKUX peakumMn. INEKTponuTMYecKkas guccoumaumns wu
MOHHbIN 0BMeH. Knaccudukaumss, HOMEHKNaTypa W CTPOEHME HeopraHMYeckmx
BellecTB. DU3BNKO-XMMUYECKME CBOMCTBA HeopraHuyeckux BellecTB. [lponsBoacteso
HeopraHuyeckux BeLLlecTB. 3HayeHue U npumeHeHue B ObITY M Ha NPOU3BOACTBE.
Knaccudumkaums, cTpoeHne u HOMEHKnaTypa opraHuyeckux Belwects. CBouncTBa
opraHu4ecknx coefuHeHun. KuHeTnyeckne 3aKkOHOMEPHOCTU MPOTEKaHUS XUMUYECKUX
peakuun. TepmoanHamuyeckme 3aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKUX peakuni.
PaBHOBecre xummdeckux peakuun. [ucnepcHble CcUCTEMbl U PAKTOpbl  UX
yctonumBoctn. OO6HapyXeHne HeopraHMyeckux KaTMOHOB W  aHWOHOB. OCHOBBI
nabopaTopHOM NpaKTMKK B NpodeCccuoHarnbHbIX nabopaTtopusx.



OLIEHOYHBbIE MATEPUAIbI
Anda NPOMEXYTOYHOU ATTECTALUN

no y4yeGHoMy npeameTy

XUMUA



1. NepeyeHb KOMMNETEHLUMN C YKazaHUEM 3TanoB UX POPMMpPOBaHUSA

Kopn
KOMMNeTeHLUMn

HanmeHoBaHMe koMneTeHunn

Koa v HanmeHoBaHune MHOWMKaTopa AOCTUXKEeHUN
KOMNEeTEHUNN

OK1

Bbibvpatb  cnocobbl  pelueHus
3agad npocdeccuoHansHon
AeATENbHOCTH NPUMEHUTENBLHO
K pasfiM4HbIM KOHTEKCTaM

YMeHus: pacnosHaBath 3agavy n/mnm npobnemy
B npodeccroHanbHOM  W/unuM  coumansHOM
KOHTEKCTe, aHanuaupoBaTb  3agady  u/unu
npobnemy 1 BblAENATb €€ COCTaBHbIE YacTu
onpenenaTb atanbl peLleHns 3agayuun

BbIABNATE U 9PEKTUBHO UCKaTb MHOPMaLMIO,
HeoOXxooMMyKO [Onis  peweHus 3agadv  u/vnu
npob6rembl, COCTaBNATb NaH AENCTBUS
onpegensaTe Heo6XxoaMMbIE pPecypcChbl

BNafeTb akTyanbHbIMWM MeTogamu paboThbl

B NpodeccnoHanbHOM 1 CMEXHbIX cdhepax
peanu3oBbIBaTb COCTABMEHHbIV NNaH

oLeHuBaTb pe3ynbTaT W MNOCMEACTBMS CBOMX
aencteui  (CaMoCTOATENBHO UMM C  MOMOLLbIO
HacTaBHMKaA)

3HaHMA: aKTyalbHbIi NPOMECCUMOHANbHbLIN 1
coumanbHbIi KOHTEKCT, B KOTOPOM MPUXOAMTCSH
pabotatb W XWUTb, OCHOBHbIE  WCTOYHMWKM
WHopmMaunn U pecypcbl Ana pelleHusa 3agjayd u
npobnem

B npodeccuMoHanbHOM  w/unu  coumanbHOM
KOHTEeKCTe

anropuTMbl BbINOSIHEHMS paboT

B NpodeccrMoHarnbHOM N CMEXHbIX 0BracTsax
MeToabl paboTbl B NpodeccuoHarnsHon

N CMEXHbIX cdepax;

CTPYKTYpY NrnaHa Ans pelueHns 3agad

nopsgoK OLEHKN pesynbTaToB pelleHus 3agad
npodyeccnoHasnibHON AeATeNbHOCTH

OK 2

Mcnone3oBatb COBpPEMEHHbIE
cpeacteBa  Moucka, adHanmsa M
WHTepnpeTaumm uHdopMaumm 1
WHMOPMALIMOHHbIE TEXHOMNOrMKU ANA
BbINOMHEHNs 3apav
npodeccuoHarnbLHON AeATeNbHOCTU

YMeHua: onpefensaTb 3ajaynM  Ons noucka
MHdopMaLum

onpenensaTb HeobOxoanMmble NCTOYHUKU
MHdopMaLmn

nnaHMpoBaTb NPOLeCcC MOUCKa; CTPYKTypupoBaTb
nony4yaemyo UHopmauumo

BblOENATL Hauboree 3Ha4YMMoe B NepeyHe
WHpopmauum

oL€eHuBaTb NPaKTUYECKYHo 3HA4YMMOCTb
pe3ynbTaTtoB Noucka

odopMIATb  pe3ynbTaTtbl NOUCKa, MPUMEHSATb
cpeactBa  MHAPOPMAUMOHHBIX TEXHONOrMM  Angd
peLueHus npodeccmnoHanbHbIX 3agay
ucnonb3oBaTb  COBPEMEHHOE  MporpaMmmHoe
obecneyeHune

ucnonb3oBaTb pasnuuHble UUdpoBbIE cpeacTBa
ONs pelleHusa npogeccroHarnbHbIX 3a4au

3HaHus: HOMeHKnaTypa WHPOPMaLMOHHBLIX
NCTOYHWKOB, NPUMEHSAEMbIX B
npodeccnoHanbHon AeATensHOCTH

npvembl CTPYKTYPUPOBaHUS nHopMaLmm
dopmat odopMneHUa pes3ynbTaTtoB  MoucKa
nHdOopMaLmM, COBPEMEHHbIE CPeACTBa

W ycTponcTea nHdgopmaTunsawmm

nopsgok uxX MPUMEHEeHMs U NporpammHoe
obecneyveHune B npodgeccroHansHon
OeAaTeNnbHOCTN B TOM 4uUCre C MCMOMb30BaHMEM
LMdpPOBLIX CPEACTB




OK3 MnaHupoBaTtb YMeHus: ornpegenaTb aKTyanbHOCTb
1 peanu3oBbiBaTb COBCTBEHHOE HOPMaTUBHO-NPaBOBOMN JOKYMEHTaLun
npodeccuoHansHoe B NpodeccrMoHanbHOM AeATENbHOCTU
N NMNYHOCTHOE pa3BuTue, NPUMEHSATb COBPEMEHHYI0 Hay4HYHo
npeanpyHMMaTeNnbCKYyHO npodeccuoHanbHy TEPMUHOOTNIO
AeATenbHOCTb onpegenate U BbICTpaMBaTb  TpaeKkTopuu
B npodeccmoHansHom cgepe, npodeccnoHanbHOro pa3suTuA
NCnonb30BaTb 3HAHUA MO 1 camoobpasoBaHus
PUHAHCOBOW rPaMOTHOCTU BbISABNATb OOCTOMHCTBA " HeJocTaTKu
B pa3snnyHbIX XXU3HEHHbIX KOMMepYeckomn naeu
cUTyaumsix npeseHToBaTb WAEN OTKPbITUS COBCTBEHHOro

gena B npodeccuoHansHOn [OeaATenbHOCTY;
odopmnaTb GU3Hec-nnaH

paccyuTbiBaTb pa3mepbl BbiMAaT MO NPOLEHTHbIM
CTaBKaM KpeauToBaHus

onpegensatb WHBECTULIMOHHYHO
npvBneKkaTenbHOCTb KOMMEpPYECKNX naew

B pamkax npodeccroHansHow 4eaTenbHOCTH
npes3eHToBaTb OM3HeC-naet

onpeaensaTb UCTOYHMKN OMHAHCUPOBAHUS
3HaHuA: cofepXaHue akTyanbHOW HOPMaTWMBHO-
NpaBoOBOW AOKYMEHTaUum

COBpEMEHHasa HaydHass u npodeccnoHanbHas
TepMMHoOnorus

BO3MOXHbIE TpaekTopum npodheccMoHarnbLHOro
pa3BUTMSA N camoobpa3oBaHus

OCHOBbI MPeAnpPUHUMATENbCKON  OesATeNbHOCTU
OCHOBbI (PMHAHCOBOW rPamMOTHOCTU

npaswuna pa3paboTku GusHec-nNnaHos

nopsigoK BbICTpanBaHWsA Npe3eHTauum

KpeauTHble BaHKOBCKME NPOAYKTbI

OK 4 OdhekTnBHO B3anMmMoOencTBoBaTb | YMEHUA: OpraHn3oBbIBaTb paboTy KonnekTuea
n pabotatb B KOMMNEKTMBE W | U KOMaHAbI
KOomaHge B3aMMOJENCTBOBaATb c Konneramu,

PYKOBOACTBOM, KNneHTamm B xone
npodyeccnoHanbHON OeATEeNbHOCTH

3HaHus: ncuxonoruyeckme OCHOBBI
OEeATEeNbHOCTU  KONNEKTUBa, MCUXONOrn4eckme
0COBEHHOCTU NNYHOCTU

OCHOBbI MPOEKTHOW AEATENBHOCTU

OK 5 OcyLecTBNATb YCTHYIO YMeHuAa: rpamoTHO wu3naratb CBOW MbICIIU WY
N MUCbMEHHYH KOMMYHUKALMIO ohopMnATE OOKYMEHTbI NO NpodeccnoHansHom
Ha rocy1apCTBEHHOM $13blke TemaTtuke Ha rocygapcTBEHHOM A3blKe,
Poccuiickon ®enepauum ¢ y4eToM | NposiBNATb TONEepaHTHOCTb B paboyem
0COBEeHHOCTEN coLManbHOro KOMNmeKTnBe
N KYNbTYPHOIO KOHTEKCTa 3HaHus: 0ocobeHHoCTH couunarnbHoro "

KyNbTYPHOrO KOHTEKCTa
npasura oopMIIeHNsa JOKYMEHTOB
N NOCTPOEHMS YCTHbIX COOOLLEHNI

OK7 CogewncTtBoBaTb COoXpaHeHuto | YMeHus: cobniogatb HOpPMbl  3KOJOTMYECKON
oKpyXatoLlen cpenpl, | 6esonacHocTU
pecypcocbepexeHnto, MNpUMEHATb | ONpeaensaTb HanpaBreHUss pecypcocbepexeHns
3HaHU 00 W3MEeHeHuMM Knumara, | B paMkax npodeccuoHanbHOM OeATeNnbHOCTM Mo
NPUHUUMbI OepexnuBoro | npoceccnn  (cneumanbHOCTU),  OCYLLECTBMATb
npon3BoaCTBa, appekTnBHO | paboTty c cobnogeHnem NPUHLMMNOB
JencTBoBaTb B 4YpesBblvanHbIX | BepexnnBoro NponsBoacTBa
cUTyaumsix OpraHun3oBbIBaTb npoceccuoHansHyo

0eATesNIbHOCTb C y4eTOM 3HaHUN 06 N3MeHeHUn
KIMNMMaTU4eCKnx yCJ'IOBI/IIZ pernoHa

3HaHuA: npaBuia 3KONorMyeckor 6e3onacHoOCTu
npu BegeHum npodeccmoHanbHon AeaTeNbHOCTH
OCHOBHbIE PECYPCbI, 324ENCTBOBAHHbIE




B Npod)eccmoHarnbHoi AeAaTenbHOCTH
nyTn obecneyveHusi pecypcochbepekeHust
NPUHLMNBI 6epexIMBOro NPoM3BoaCTBa
OCHOBHbIE HamnpaBneHns U3MEHEHUS
KMMMaTUYEeCKMX YCIIOBUI pernoHa

2. I'IacnopT OLUEeHOYHbIX MaTepuanoB no AucuuniinHe

KOHTPOMMpPYeMbI MHpekc OueHo4HbIe cpeacTBa
No o KOHTponupye
n/ | monynuipasgen MoK NoNe TexHonorus / npoueaypa
KOMMeTeHuu HanmeHoBaHne . OLEHKM (cnocob KOHTpons)
n bl /TEMbI W (M ee 3agaHnn
OUCLUMMNNUHBI uacT)
1 MpoueHTHas wkana
0-100 %;
OK 01 0-59,99% -
OK 02 Tect 1-20 gg}’gjg’;@fﬁo"me”b”o?
OK 03 YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTNUYHO.
OcHosBblI
CTpOEeHuUs
BelllecTea lMpoBepka npenogaBaTenemM
CoG OTtmeTka no 5 6anbHOM
OK 01 obecenoBaHue LKane
OK 02 (sonpocbl ang 91-93 0-2
. -2 —HeyO0BMNEeTBOPUTENBHO
Ond.3aveTa, Kenc- 114-116
OK 03 aanaHns) 3- yaoBneTBOpUTENBHO
A 4 — xopoLio
5- oTAN4YHO
MpoueHTHas wkana
0-100 %;
OK 01 0-59,99% -
OK 02 Tect 120 | HeyAoBneTOpTeNEHO;
OK 03 YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTNUYHO.
5 Xummnyeckne
peakuum
MpoBepka npenogaBaTenemM
Cob OTtmeTka no 5 6anbHON
OK 01 obecenoBaHue LKane
(Bonpocsl Ang 94-96
OK 02 o 0-2 —HeynoBNETBOPUTENBHO
Oond.3aveTa, Kenc- 117-119
OK 03 3- yooBneTBopuTENbLHO
3apaHus)
4 — xopoLlo
5- oTnn4HO
MpoueHTHas wkana
0-100 %;
0-59,99% -
CTpoeHve u OK 01 ’ .

3 | ceoiicTea OK 02 Tect 1-20 gg}’?j‘g’;ﬁg‘?p“m”b”a
HEOPraHM4ecknx OK 03 YAOBMNETBOPUTENLHO;
BELLeCTs 75- 84,99% -XOpOLLO;

85-100% - OTNUYHO.




MpoBepka npenogaBaTenem
OtmeTka no 5 6anbHoOM

OK 01 CobecepoBaHue LKane
(Bonpocsl Ans 97-99
OK 02 nh 3aveTa, Kevic- 120-122 0-2 —HeyO0BNETBOPUTENBHO
OK 03 A '33 aHM;l) 3- yaoBneTBOpUTENbHO
A 4 — xopoLwlo
5- oTnuyHo
MpoueHTHas wkana
0-100 %;
0-59,99% -
i HeyaoBNeTBOPUTESNbHO;
Tect 21-40 60-74,99% -
YOOBNETBOPUTENLHO;
75- 84,99% -xopoLuo;
CTDOEHME U 85-100% - oTIM4HO.
Pe CobecepnoBaHue
CBOMNCTBA OK 04 (sawuTa lMpoBepka npenogasaTtenemM
OpraHn4Yeckmx OK 05 na6o :'lro HbIX 61-70 OTmeTKa B cucteme
BELLECTB prz)-,160Tr)) «3a4YTEHO — HE 3a4YTEHO»
lMpoBepka npenogaesaTenem
CoBecenoBatie OtmeTka no 5 6aneHoN
(sonpocsl ans 100-102 tikane
Uch.3aveTa, Kevic- 123-125 0-2 —HeyOoOBMNETBOPUTENBHO
A -3a aHm;l) 3- yooBneTBOpuTENBLHO
A 4 — xopoLlo
5- oTnNn4HO
MpoueHTHas wkana
0-100 %;
0-59,99% -
i HeyooBNeTBOPUTESNbHO;
Tect 21-40 60-74,99% -
YOOBNETBOPUTENBHO;
KuHeTunyeckue 1 75- 84,99% -xopoLuo;
TepMoanHamude 85-100% - oTnn4Ho.
g;chomepHocm OK 04 COGZ?ES?:HMG lMpoBepka npenogasatenem
——" OK 05 NaBOpAaTOPHLIX 71-80 OTmeTKa B cucteme
XUMAYECKAX pa6oT) «3a4YTEHO — HE 3a4YTEHO»
peakuui lMpoBepka npenogasaTtenemM
CobeceoBaHme OtmeTka no 5 6anbHon
(Bonpocsl Ang 103-105 tkane
nch.3aueTa, Keiic- 126-128 0-2 —HeynoBnNeTBOPUTESILHO
A -3a an;l) 3- yooBneTBOPUTENLHO
A 4 — xopoLlo
5- oTnuyHo
MpoueHTHas wkana
0-100 %;
0-59,99% -
i HeyO0BNETBOPUTESLHO;
Tect 21-40 60-74.99% -
YOOBNETBOPUTENLHO;
75- 84,99% -xopoLuo;
- 0p -
[cnepcHbie OK 04 85-100% - OoTfIM4HO.
CobecepnoBaHue
cucTembl OK 05 (sawmTa lMpoBepka npenogaBaTtenem
na6o ELiL'lI'O HbIX 81-90 OTtmeTka B cucteme
p260TF)) «3a4YTEHO — HE 3a4YTEHO»
MpoBepka npenogaBaTtenem
CobecenoBsaHune o
(BONPOCHI 7S 106-108 OTmeTKaLunK(; J§G36arn>|-|ov|
and.3adveTa, Keunc- 126-128

3agaHus)

0-2 —HeynoBNETBOPUTESTBHO
3- yAOBNEeTBOPUTESIBHO




4 — xopoLuo
5- oTnn4yHo

KayecTBeHHble
peakumm
oBHapyxeHus
HEeOopraHM4YecKmx
N OpraHnYecKkunx
BeLlecTB

oK 07

Tect

41-60

MpoueHTHas wkana
0-100 %;

0-59,99% -
HeyOooBNEeTBOPUTESLHO;
60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTNUYHO.

CobecenoBaHue
(Bonpocel ang
and.3adveTa, Kewc-
3agaHus)

109-110
129-131

lMpoBepka npenogaBaTtenem
OtmeTka no 5 6aneHoN
Lwkane
0-2 —HeynoBNeTBOPUTESTLHO
3- yooBneTBOPUTENLHO
4 — xopoLlo
5- oTnNn4HO

Xvmus B BbITY 1
NPON3BOACTBEHH
8 on
AeAaTenbHOCTU
YyernoBeka

oK 07

Tect

41-60

MpoueHTHas wkana
0-100 %;

0-59,99% -
HeyOooBNeTBOPUTESLHO;
60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopoLLuo;
85-100% - oTNUYHO.

CobecenoBaHue
(Bonpochkl ans
and.3adveTa, Keuc-
3agaHus)

111-112
132-134

lMpoBepka npenogaesaTtenem
OTmeTKa no 5 6anbHoOM
wKane
0-2 —HeynoBnNeTBOPUTESILHO
3- yooBneTBopuTENbLHO
4 — xopoLlo
5- oTnn4yHoO

WccnepoBaHue un
XUMUYECKUN

9 aHanua
obbekToB
TexHocdepbl

oK 07

Tect

41-60

MpoueHTHas wkana
0-100 %;

0-59,99% -
HeyOo0BNEeTBOPUTENLHO;
60-74,99% -
YOOBNETBOPUTENBHO;
75- 84,99% -xopoLuo;
85-100% - OTNUYHO.

CobecepnoBaHue
(Bonpocel ang
and.3adveTa, Keuc-
3agaHus)

113-114
135-137

lNpoBepka npenogasatenem
OTmeTKa no 5 6anbHom
wKane
0-2 —HeynoBnNeTBOPUTESILHO
3- yooBneTBopuTENbLHO
4 — xopoLlo
5- oTnn4yHoO

3. OueHouHble cpeacTBa Ans NPOMeXyTO4YHOM aTTecTaumm
TuUnoBble KOHTPOJIbHbIE 3a4aHNA UK UHbIe MaTepuanbl, Heobxoanmble
ANA OLEeHKN 3HaHUWN, YMEHUU, HaBbIKOB U (MNK) onbiTa AeATENbHOCTMH,
XapakTepu3yrLwmx atanbl GOpMUPOBaAHMA KOMMNETEHLUN B NpoLecce OCBOEHUs

obpa3oBaTesibHOM NporpamMmmbl

[ns OUEeHKN 3HaHWI, YMEHWUIN, HaBbLIKOB 00Yy4YatoLWMXCa NO AUNCLUMMNNNHE «XUMUAY
npuMeHsaeTcs banbHO-PENTUHIOBasE CUCTEMA OLIEHKN CCOOPMMPOBAHHOCTH
KOMMNEeTEeHUNN CTydeHTa.

BarnbHO-penTUHroBas cMctemMa OLEHKN OCYLLIECTBIISIETCA B TEYEHME BCEro
cemecTpa npu NpoBeaeHUM ayanuTOpPHbIX STabopaTopHbIX 3aHATUIA N KOHTPONS
camocToATenbHoM paboTol. lNMokasatenamu OM aBNATCA: KOHTPOSb NpenogasaTenem




BbINOSIHEHUA NabopaTopHOM paboThbl, TECTOBbIE 3a4aHNA NPOBEPKM OCBOEHMS
maTepuana. OueHKM BbICTaBMASOTCHA B COOTBETCTBUN C rPAadPMKOM KOHTPOIIS TeKyLLen
yCcrneBaemMoCTu CTYyQEeHTOB B aBTOMaTU3npoBaHHYo cuctemy 6a3 aaHHbIx (ACYB[)
«PenTuHr ctyaeHToB».

K atTectaumm gonyckaroTcst TONbKo o6yyarowmecs, BbINOMHUBLLME BECb
nabopaTopHbIA NPaKTUKYM, YTO CBA3AHO ¢ obecneynBaemMon SUCLMMIINHON
komneTeHumen. OByyatoLwmMinca, He BbINOSTHMBLUMIA NabopaToOPHbIA NPaKTUKYM,
oTpabaTbiBaeT NponyLieHHbIE paboThl.

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

CTtyneHT, HabpaBLLMI 3a TekyLlyto paboTy B cemecTpe meHee 60 %, T.K. He
BbIMOMHWUIT BCIO paboTy B ceMecTpe No 06beKTUBHLIM NpuymHam (6onesHb,
odumumanbHoe ocBoboXaeHNE U T.M.) Anudd. 3a4€TyY, OQHAKO eMy OOMOMHUTESbHO
3agatoTcs BONpockl Ha cobecefoBaHWM MO pasgernam, BbIHOCMMbIM Ha 3K3aMeH.

[MpomexyTovHas aTTectaums obyyaroLerocs no AUCLUMNIMHe NPoBOANTCS B
dopme TeCcTUpoBaHNA N NpegycMaTpmBaeT BO3MOXHOCTb NocreayoLwero
cobecepoBaHus.

Ond. 3a4€T BKNOYaeT 2 KOHTPOIIbHLIX Bonpoca u 1 kenc-3agaHue.

B cnyyae HeynoBneTBOpUTENbHOW COaYM 3K3amMeHa CTYAEeHTY npeaocTaBnseTcs
npaBo NOBTOPHOM cAa4M B CPOK, YCTAHOBIIEHHbIN AN NIMKBMAALMN akaaeMN4ecKom
3aJ0/MKEHHOCTM MO UTOramMm COOTBETCTBYIOLWEN ceccun. [1py NOBTOpHOM caade
9K3amMeHa Konn4ecTBO HabpaHHbIX CTyAeHTOM 6annoB Ha NpegbigyLliem andg. avérte
He y4nTbiBaeTCs.

3.1 Tecmbl (mecmoesbie 3a0aHusi)
3.1.1. Wugp u HaumeHo8aHUe KOMNemeHuyuu

OK 01 BbibupaTb cnocobbl pelieHns 3agay npodeccnoHansHON AesATeNbHOCTA MPUMEHUTENBHO K
PasnnyHbIM KOHTEKCTaM

OK 02 Ncnonb3oBaTb COBPEMEHHbIE CPeACTBa NOMCKa, aHanu3a n uHTepnpeTaunm nHpopmaumm, n
WHOPMALIMOHHbIE TEXHOMNOMMK NS BbINOMHEHUS 3ag4a4 NpodeccuoHanbHON AeaTeNbHOCTM

OK 3 MNnaHupoBaTh 1 peann3oBbiBaTb COGCTBEHHOE NPOdeCCMOHANbLHOE U MMYHOCTHOE Pa3BUTHE,
npeanpuHMMAaTENbCKY0 AEATENBHOCTL B Npod)eccrMoHarnbHol cdepe, UCNonb3oBaTh 3HAHUS MO
(hbMHaHCOBOW rPaMOTHOCTU B Pa3NYHbIX XXU3HEHHbBIX CUTYaLUSX

Ne
3agaHu TecT (TecToBoe 3aaHue)
A
1. XUMNYECKUM SNTIEMEHTOM Ha3blBaeTCsH

a) COBOKYMHOCTb aTOMOB C OAMHAKOBOM aTOMHOW MacCow;
6) COBOKYMHOCTb aTOMOB C OAVHAKOBbLIM 3apsaoM S4pa;
B) XMMWYECKN HEAENMMas YacTiua BeLlecTBa;

r) Menb4yarvilas Yactvua BellecTBa.

2. lNpocToe BelwecTBO

a) cocToUT U3 aTOMOB OZHOTO U TOTO € 3NEMEHTA;

6) COCTOMT N3 aTOMOB Pa3sHbIX 3NIEMEHTOB;

B) COCTOWUT U3 aTOMOB [1BYX 3/IEMEHTOB, OAWNH U3 KOTOPbIX KACMOPOS;
r) KpUCTannmM3yeTcsi B ogHon popme.

3. XumMmnyeckoe coeauHeHne

a) COCTOMT N3 aTOMOB OHOIO U1 TOMO XKE 3M1IEMEHTA;
©) cocTonT M3 aTOMOB pasHbIX 3JIEMEHTOB;

B) obnagaeT 04HOPOAHOCTLIO;

r) obnagaet HEOQHOPOOHOCTLIO.

4. 3a eanHNLY aTOMHOW Macchl NPUHUMAIOT
a) maccy Hamboree nerkoro afneMeHTa — BO40Opoaa;
6) 1/16 maccbl aToMa KUCINOpPOoAa;




B) 1/12 macchkl atoma nsotona 2C
r) 1/8 maccbl atoma asoTa

5. MonsapHasa macca — 3710
a) Macca MOMeKyInbl, BbipaXXeHHas B a.e.M.;
6) oTHoLWeHMe Macchl Monekyrnbl k Macce 1/12 aTtoma 12C;
B) OTHOLLEHNE MacChl BELLIECTBA K KONMYECTBY BeLLecTBa
r) Macca aTtoma, Bblpa)keHHas B a.e.M.;
6. Mornb — 310
a) KONMYECTBO BeLLLECTBA, coaepXKalLlee CTOMbKO Xe CTPYKTYPHbIX €4MHUL,, CKOJTbKO
copepxutcst atTomoB B 12 1 yrnepoga 12C;
6) XMMmMYeckn HegenvMmas Yactuua BeLLecTBa;
B) Macca BellecTBa, B KoTopol copepxutcs 6,02-102% atomos
r) Macca BeLleCcTBa, BblpaXKeHHas B a.e.M.;
7. OKBMBareHTHasa Macca aneMeHTa npegcraBnseT cobon
a) Maccy BellecTBa, B KoTopor copepxutcst 6,02:102° aTomoB;
6) yacTHoOe OT AeneHns MOMSIPHOM MacCbl aTOMOB 3IEMEHTA Ha €ro BarieHTHOCTb B JAHHOM
XMUMUYECKOM COEOUHEHUN;
B) maccy 1 Mong BeLlecTBa.
r) Macca BELLECTBA, BbIpAaXXEHHAs B a.€.M.
8. KakoBa monspHas macca razoobpasHoro BeLecTsa, eCiiv ero OTHOCMTENbHas NIIOTHOCTb NO
BOAOpOAY paBHa 147?
a) 14;
0) 28;
B) 7.
r)16
9. YKaxuTe anemMeHT, He UMEIOLLNIA annoTPOnHbIX hOPM:
a) KUCMOpPOL;
6) yrnepog;
B) dhocchop;
r) xmop.
10. | CteneHb OKMUCNEHUN aNeMeEHTa
a) yCrnoBHbI 3apsig aToMa B MOJEKYIE;
©0) peanbHO CyLLECTBYOLLMIA 3apsa aToMa B MOSEKYre;
B) NOCTOSIHHAs BENNYUNHA;
r) nepemMeHHast BENNM4YMHa.
11. YCTAHOBUTE COOTBETCTBUE
OCHOBHbIE KNNACCbI BELWECTB XAPAKTEPUCTUKA
1. Okeunabl a) CoeguHEHWs1, COCTOsILLME U3 aTOMOB
2. Kucnorbl mMeTanna u ruapokcorpynn
3. OcHoBaHus 6) coeqMHeHWs, COCTOALLME U3 ABYX
4. Conm 3MNEeMEHTOB, OOUH U3 KOTOPLIX - KUCIOPOA
B) NPOAYKTbI MOSIHOIO Ui YaCTUYHOTO
3ameLLeHnss aTOMOB BOAOPOAA B MOJIEKyIe
KMCNOTbI Ha MeTann
r) COeANHEHMS, COCTOsILLME U3 aTOMOB
BOAOpPOAA, CNOCOBHOro 3ameLaTbCs Ha
MeTann, U KUCNOTHOro ocTaTka
4) NPOAYKTbI MOFIHOIO UMW YaCTUYHOTO
3aMeLLeHNst TMgpPOKCOrpynn B Momnekyne
OCHOBaHWS Ha KUCIOTHBIN OCTaToK
1-6;2-2; 3—a; 4-6,0
12. | CoBpemeHHasi (opMynMpoBKa NeEPMOLMYECKOro 3akoHa MeHaeneesa rnacuTt, YTo CBOMCTBA

3NIEMEHTOB M UX COEANHEHUI HAaXoOATCsl B NEPUOLANYECKON 3aBUCUMOCTU OT
a) 3apsga sgpa atoMoB




0) BaneHTHOCTY;
B) CTEMNEHN OKUCNEHMUS
r) aTOMHOWN Macchl

13. | NnaBHOE KBaHTOBOE YWCMO onpedenseT
a) bopMy 3neKTPOHHOI opbuTanu;
0) pa3mep 3NeKTPOHHOro obnaka u SHepruo ANEKTPOHa;
B) COBCTBEHHbBIN MOMEHT KONMYECTBa ABMKEHWS SMEKTPOHA BOKPYr CBOEMN OCY;
r) pacnonoxeHvie opbutanu B NpOCTPaHCTBE
14. KBAHTOBBIE NMOOYPOBHW 3HAYEHME OPBUTAIIbBHOIO KBAHTOBOIO
YMCIA
1P a)0
2)S 6) 1
3)F B) 2
4D r3
YCTAHOBUTE COOTBETCTBUE
1-6; 2—a; 3—2; 4—-8
15. | NMaBHOE KBAHTOBOE YNCNO 3NEKTpoHa paBHO 3. CKOMbKUM KBAHTOBbIM NOAYPOBHAM 3TO
COOTBETCTBYET?
a) 1
0) 2
B) 3
r4
16. | ABTOp «nnaHeTapHOW MOAEeNun» CTPOeHMs aToma:
a) TomncoH;
6) Pesepdopa;
B) bop;
r) FenseHbepr.
17. | 11H n 12H no oTHoweHuo Apyr kK Apyry SABNSATCS:
a) romofnoramu;
0) aHanoramu;
8) nsotonamu;
r) usomepamu.
18. OpbuTtanb — aTo:
a) HanpaeneHne OBWKEHNS 3MEKTPOHOB;
6) COBOKYMHOCTb MOSIOXEHWIN 3NIEKTPOHa B aToOMe;
B) 9HEpreTU4eCKUn ypoBeHb;
r) OpyeHTaLMs SNEKTPOHOB B MPOCTPaHCTBE.
19. | CkKomnbKO HecnapeHHbIX 3MEKTPOHOB COAEPXKUTCS B OCHOBHOM U BO30Y>KAEHHOM COCTOSIHWM B
3NeKTpoHHON obonoyke atoma docdopa:
a)3nb5;
0) 3 n4;
B)2n5;
rNn2uw4.
20. | pynna — aTo:

a) BepTMKanbHbI psif, 9NTIEMEHTOB, CXOAHbIX MO CBOMCTBaM;

6) ropn3oHTarnbHbIN PSA SNEMEHTOB, CXOAHbLIX MO CBOWCTBAM;

B) BEPTUKASbHBIN P 3NIEMEHTOB C PasfMYHbIMU CBOMCTBaMM;
r) rOPU3oOHTaNbHbIN P 3NEMEHTOB C PasfMYyHbIMU CBOMCTBAMMU.

OK 04 3hbekTnBHO B3anMoaencTBoBaThb U paboTaTb B KOMSIEKTUBE Y KOMaHAE
OK 05 OcyLecTBnATb YCTHYO Y MUCbMEHHY KOMMYHUKALMIO HA rocyaAapCTBEHHOM A3blke Poccuiickon
Pegepaumm ¢ y4eTom 0cob6EHHOCTEN COLMANbHOMO M KyNbTYPHOrO KOHTEKCTA

Ne
3a4aHu TecT (TecToBoe 3agaHue)

s

21. | S-3MEeMeHTbl — 3TO:
a) TMNU4YHbIE MeTanmbl;
0) TMNWYHbIE HeMeTannbl;
B) NepexoHble ANeMeHTbI;
r) MeTansnel 1 HeMeTanbl.

22. | MeTtannuyeckme cBOMCTBa 31EMEHTOB B Nnepuoae

a) yBenn4MBalTCs CrieBa Hanpaeo;




6) ymMmeHbLUIalTCA crieBa Harnpago;
B) YBENNYMBAKOTCS CHU3Y-BBEPX
r) HE 3MEHSIIOTCS.

23. | Pagnycel aTomoB B rpynne:
a) YMEHbLUAIOTCH CBEPXY BHUS;
6) yBennunBalTCs CBEPXY BHUS;
B) YBENMYMBAIOTCS CMeBa HanpaBo
r) He N3MEHSATCS.
24. | ObpasoBaHMe XMMUYECKOW CBA3WN NPOMCXOOUT C
a) BblgeneHnemM aHeprum
©) nornoweHnem aHeprum
B) yBENMYEHNEM aTOMHOWN MacChl 3NeMeHTa
r) yMeHbLUEeHMeM pagunyca atoma
25. | B pesynbTaTte pa3pbiBa MOHHOM CBA3N 06pa3ytoTcs:
a) pagukanbl;
©0) KaTMOH M aHWUOH;
B) aTOMbl MeTanmna u HemeTanna;
r) MOnekynbl
26. YCTAHOBUTE COOTBETCTBUE
CBOWCTBA XMMUYECKOW CBA3M XAPAKTEPUCTUKA
1) SHeprus a) cmelleHne obLuer dNeKTPOHHOM napbl K
2) Onuna OAHOMY N3 aTOMOB;
3) KpaTHOCTb 6) aHeprus, KoTopas BblgensdeTcs npu
4) MNonspHoOCTb 06pa3oBaHMN MONEKYMbl N3 OAUHOYHbBIX aTOMOB;
B) pacCTosiHME MexXAay Sapamu CBA3aHHbIX
aTOMOB;
r) YMCMO SMNEKTPOHHBIX Nap, CBA3bIBAIOLLNX aTOMBbI.
1-6; 2—86; 3—2; 4-a
27. | Ykaxute coeguHeHne C MOHHOW CBA3bIO:
a) HNO3;
6) KClI;
B) H2;
r) CCH4.
28. | N'mbpmnansaums - aTo:
a) BbipaBHMBaHWe hopmbl opbuTany;
0) HanpaBNEHHOCTb CBA3Y;
B) KpaTHOCTb CBA3W;
r) NONSIPHOCTb CBSA3M.
29. | YkaxuTe Ha3BaHWe peakuui, NpoxXoaswux ¢ BolgeneHmem TennoTbl:
a) sHOoTepMuUyeckas;
6) oOmeHHas;
B) 9K30TepMuyecKas;
I') OKUCIUTENBHO-BOCCTAHOBUTENbHAS.
30. | B cootBeTcTBUMM C 3akoHOM ["ecca TennoBor adhdeKT peakunu:
a) 3aBMCUT TOMbKO OT COCTOSIHUSE UCXOAHbBIX BELLECTB Y KOHEYHbIX MPOAYKTOB;
6) 3aBMCUT TOMBKO OT MyTW Nepexofa OT UCXOAHbIX BELLECTB K NPOAYyKTaMm;
B) 3@aBUCUT OT COCTOSIHUS BELLECTB M NyTu nepexoaa.
r) 3aBMCUT OT aTOMHOWN MacChl BELLECTB
31. | KpuTeprem BO3MOXHOCTM CaMOMNpPOM3BONbHOIO MPOTEKAHNS XMMUYECKOro npoLecca aBnsieTcs

cnegyollee nameHeHme sHeprum MN'mobea (M306apHOro noTeHumnana):




a) AG >0;

6) AG<O0;
B) AG=0
r) AG=1
32. | CkopoCTb XMMUYECKOW peakLmn — 37O:
a) U3AMEHeHMe KONMYeCcTBa BeLLEeCTBa NPOAYKTOB peaKkLMn K MOMEHTY OKOHYaHMS peakunm;
0) n3aMeHeHVe KOnM4ecTBa BELLLECTBA peareHTOB K MOMEHTY OKOHYaHWsSI peakuuu;
B) U3MEHEHMWEe KOHLUEHTpaLny OAHOro M3 peareHToB B eANHULY BPEMEHU;
r) BpeMs, 3a KOTOPOE NOMHOCTLI0 PacxoayeTcs OANH U3 peareHToB.
33. YCTAHOBUTE COOTBETCTBUE
KMHETUYEKOE NMOHATUE XAPAKTEPUCTUKA
1) MonekynsapHOCTb peakuum a) cymMma nokasaTtenewn cteneHem
2) Tlopsipok peakuum KOHLIEHTpauun BELLECTB B KUHETUYECKOM
3) KoHcTaHTa ckopocTu YpaBHEHUN peakumu;
©) ckopoCTb peakuun, korga NponsseaeHne
KOHUEHTpaLuni pearmpyroLnx BeLecTs
paBHo 0;
B) YMCIO YacTuL, y4acTBYOLLMX B
31IeMEHTApHOM aKTe peakuun.
l-6;, 2—-a; 3-6
34. | Mo npaBuny BaHT-lodda, npy noBbILLEHUM TeMMepaTypbl Ha kaxable 10° ckopocTb
XUMUYECKON peakunm:
a) yMmeHbluaeTcs B 2 — 4 pa3a;
6) ysenuumsaetca B 10 pas;
B) yBenu4ymBaeTcs B 2 — 4 pasa;
r) HEe M3MeHsieTCs.
35. | CkopocTb xmmmdeckon peakummn 2A + B = A2B, npu yBennyeHmn koHUeHTpauum Bewwects A u B
2 pasa:
a) yBenuuutcd B 2 pasa;
0) yBenuumutca B 4 pasa;
B) yBenu4yutca B 8 pas;
r) He U3MEeHUTCS.
36. | Katanusartopbl:
a) M3MEHSIIOT CKOPOCTb XMMMWUYECKOWN peakLmm, OCTaBasiCb K KOHLY peakLumMn HEU3MEHHbIMU;
6) N3MEHSIIOT CKOPOCTb XMMUYECKOWN peakumm, U3MEHSASACh B MPOLIECCE peakumy;
B) MPOSABMISAIOT aKTUBHOCTb Npu BOMbLLIOM UX COAEPXKaHWUM B PEaKLMOHHON Macce;
r) ABns0TCA 3PAMEKTUBHBIMU MPU HE3HAYUTENTBHOM UX KONNYECTBE.
37. CocCTosiHME XMMWUYECKOTO PAaBHOBECKS XapakTepuayeTcs:
a) paBEHCTBOM CKOPOCTEN NPSIMON 1 06paTHON peakuuii;
6) HepaBeHCTBOM CKOPOCTEN NPAMOW 1 06paTHON peakuni;
B) Macca MCXo4HbIX BELECTB paBHa Macce NpoayKTOB peakuuu;
r) KOHLLEHTPaLMM UCXOOHbIX BELLLECTB M NPOAYKTOB peakuumn OCTarTCA HEU3MEHHBIMU.
38. | Ons no6oi paBHoBecHOM cuctembl MA + NB < XC + yD 3HayeHne KOHCTaHTbl paBHOBECHS
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 CMELLEHNSI XUMUYECKOrO PABHOBECUS MO, BINAHNEM BHELLHNX YCITOBUIA
onpeaensaTCcs NPUHLMINOM:
a) MNaynu;
6) XyHaa;
B) Jle-lLlaTenbe;
r) MapKoBHMKOBA.
40. | CkopocTtb npsmont peakuun N2 +3H; <+ 2NH3 + Q Bo3pacTaeT npu:

a) yBENUYEHMM KOHLIEHTpaLMmM asoTa;

0) yBENNYEHUN KOHLIEHTpPaLUn ammMmaka;
B) YBENWYEHUN TEMNEPATYPbI;

2) yMeHbLUEHNUM TeMNepaTypbl.




OK 07 CopenctBoBaTb COXpaHEHMIO OKpYXaloLen cpefbl, pecypcocbepexeHunto, NPUMEHATb 3HaHUs 06
NU3MEeHeHNN KnumaTa, NPUHUKUNbI 6epexxnmMBoro Npon3BoAcTBa, ApeKTUBHO 4ENCTBOBATL B
Ype3Bbl4YanHbIX CUTYaUUSIX

Ne
3apgaHn
e

TecT (TecToBoe 3agaHue)

41.

PacTtBopbl xapakTepuayoTca:
a) reTeporeHHOCTbIO;

6) rOMOreHHOCTbI0;

8) MHOTOKOMMOHEHTHOCTbIO;
) OQHOKOMMOHEHTHOCTBIO.

42.

CoegunHeHne YacTul, pacTBOPEHHOMO BELLECTBA C MOJSIEKYIaMy BOAbl HA3bIBAETCA:
a) aHrugpvaamu;

6) rugpokcunamu;

B) rugpatamu;

r) rmgpokcugamu.

43.

OTHoLeHMe KonuyecTBa pacTBOPEHHOIO BeLlecTBa K 00 beMy pacTBOpa Ha3blBaeTCs:
a) maccoBon gonen;

©) monbHOW ponew;

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 pacTBOpeHUM HeneTyyero BellecTBa AaBfieHne napa pacTBopuTens Hag pacTBOPOM:
a) yBenuumBaeTcs;

6) ymeHbLUaeTcs;

B) HE M3MeEHSAEeTCS.

46.

PacTtBop HauMHaeT KpucTannmM3oBaTbCs:

a) Npu Temnepartype, Bbile TeMnepaTypbl KpUcTannmsaumm pactBopuTens;
6) Npu TemnepaTtype, HWXKe TemnepaTypbl KpUCTannmM3awumm pacTBOpUTEns;
B) Npwu TOM e TemnepaType, YTO U pacTBOpPUTENb

r) NPy KOMHATHOM Temneparype.

47.

TOMNbKO CUMbHbBIE 3NEKTPONUTLI NepeUncrieHbl B psay:
a) KOH, HNOs, H2SOg4;

6) H2S, H2SO0s, H2S0q4;

B) MgCl2, CHsCOOH, NaOH,;

r) HsS, CH3:COOH, H2SO:s.

48.

OTHOLLEHMSA YMCra MOSIEKYS, pacnaBLUMXCS Ha UOHbI, K 0OLLeMy YnCiy MONeKyr
pacTBOPEHHOrO BellecTBa Ha3biBaeTCS:

a) KOHCTaAHTOW AuccoumaLmm;

6) cTeneHblo guccoumnaunu;

B) pH cpegbl

r) CTENEeHblo rmapatauuu.

49.

YpaBHeHWe KOHCTaHTbI auccoLmaumn ans cuctembl KA — K* + A- umeeT Bua;
a) Kg = [KAT[K*]-[A]

6) Kn = [K'][A]

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

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

50.

[Mpouecc anekTponUTUYeckon auccoumnaumm opToocOPHOM KUCAOTbI MO BTOPOWN CTyNeHn
OnNUCbLIBAEeTCH ypaBHEHNEM:

a) HaPO4 «— 3H* + PO4*

6) H3PO4 & H* + H2PO4«

B) HPO4s%« H* + PO4*

r) HoPO4 & H* + HPO42.

51.

Ina ypaeHeHus peakunm CuCl; + NaOH — ... cokpalleHHOe MOHHOe ypaBHeHWE UMeeT BUa;
a) Cu2* + 2NaOH = Cu(OH)z| + 2 NaCl
6) CuClz + 20H- = Cu(OH)2| + 2CI-




B) Cu2* + 20H- = Cu(OH)z|
r) CuClz + 2 Na* = Cu?* + 2 NaCl

52.

CokpalleHHOMY MOHHOMY ypaBHeHU0 Ba?* + SO4% = BaSO4| COOTBETCTBYET MOMEKYNSAPHOE
ypaBHEHME:

a) BaO + H2SO4 = BaSO4| + H20

6) BaCOs + K2SO4 = BaSOa4| + K2CO3

B) BaCOs + H2SO4 = BaS04| + CO21 + H20

r) BaClz + H2SO4 = BaSOa4| + 2 HCI

53.

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

54.

LLlenoyHyto cpey MMeeT BOAHbIN pacTBOP COMU:
a) xropug aMmMoHMs;

6) kapboHaT HaTpus;

B) cynbdaT HaTpus;

r) HATpaT Kanwus.

55.

Mpouecc npucoeanHeHUst YacTuLen 3NeKTPOHOB, CTEMNEHb OKUCIIEHNSI MPU 3TOM MOHWXaeTCs,
Ha3blBaeTCs:

a) OKNCNEHMEM;

0) BOCCTaHOBNEHNEM;

B) Auccoumaumen;

r) 9NeKTponn3omMm.

56.

YCTAHOBUTE COOTBETCTBUE

COEAVHEHWE CEPbI OKUCITUTEJIbHO-BOCCTAHOBUTEJIbHbIE
CBOMNCTBA

1) H2S a) MoXeT BbITb TONbKO OKUCIUTENEM

2) SOz 6) MoxeT BblTb TONbKO BOCCTAHOBUTENEM

3) SOz B) B 3@aBUCMMOCTM OT YCIOBUIA MOXET ObITb 1
OKMCIUTENEeM, 1 BOCCTAHOBUTENEM

1-6; 2—86; 3-a

57.

U.leﬂO‘-IHbIe MeTansbl ABNAKOTCA:
a) CUINbHLIMU OKUCITUTENAMMU;

6) TUNNYHbIMU KaTann3aTtopamMu;
B) CUINbHbIMU BOCCTAHOBUTENAMU;
I') TUNNYHBIMU N30JTATOPaMMN.

58.

PeaKU,Vlﬂ B3aV|MO,D,el7|CTBV|ﬂ Leno4vHbIX MeTanmnos C BOﬂ,OVl OTpaXeHa ypaBHEeHNEM!
a) 4Me + 2H20 = 4MeH + Oz;

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

e) 2Me + 2H20 = 2MeOH + Hz;

r) Me + 5H20 = MeO: + 5H: + O:s.

59.

B pagy anemeHtoB Be—Mg—Ca—Sr—Ba meTtannuyeckue csoncTaa:
a) ycunvBeaioTcs;

0) ocrnabegator;

B) HE M3MEHAIOTCS.

60.

CunbHble OKUCMTENU-NEPMaHraHaTbl BOCCTaHaBMNMBAOTCS B KACMNOW cpefe o:
a) Mn*® (K2MnOu);

6) MnOz;

B) Mn*2 (MnSQa).

r) MnOg;

KpuTepum n Wwkanbl OLEHKM:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyAoBNEeTBOPUTENbLHO, YAOBNETBOPUTENbLHO, XOPOLLO, OTIINYHO»
0-59,99% - HeyOOBNETBOPUTENBHO;

60-74,99% - yooBneTBOPUTENBHO;

75- 84,99% -xopoLuo;

85-100% - OTNIMYHO.




3.2.  Bonpochbl u 3a0aHus 0ns 3auwumsl s1abopamopHbIx pabom
3.2.1. UWugp u HaumeHoBaHuUe KOMIemMeHyuu
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. Kakune )XnakocTn oTHOCATCS K rierkoBocnnameHsowmmes? lNepeuncnute npasuna paboTsbl
C NerkoBoCNNamMmeHsWMMUCH XNOKOCTAMMU.

63. Kyna cnepyet cnvBaTb arpecCuBHbIE XUOKOCTU?

64. Moyemy TBEpPAYIO WENoYb Henb3s 6paTh pykamu?

65. Moyemy Henb3sa NPoBMpPKY C paCTBOPOM HarpeBaTb B OOHOM MecTe?

66. [ns Yyero ncnonb3yloTCs BbITSXKHbIE WKadbl?

67. "Ae XpaHATCA KOHLEHTPUPOBaHHbIE KUCIOThI?

68. Moyemy Hemnb3a Ha paboyem mecTe cobrpaTe MHOIO peakTUBOB?

69. [ante onpeneneHue NoHATUAM: Kpuctannorugpat, popmyna, xummyeckasa opmMyna.

70. YUT0 Ha3bIBaeTCs OTHOCMTENBbHOW NIIOTHOCTLIO rasa?

71. Kak HasblBalOTCA peakumu, ngywime ¢ BolgeneHmemM Tenna, ¢ nornoweHmem? Kakon sHak
UMEKT 3HAYEHNS UX SHTANbMUN?

72. UTo Ha3biBaeTcH TennoTon obpasoBaHus Bellectesa?

73. [anTte onpegeneHne ckOpoCTN FOMOreHHOM XuMmyeckon peakumn. Kakosblee msmnyeckmi
CMbICI 1 eanHULUbBI?

74. Mepeuncnure akTopsbl, BAUAIOLINE HA BENUYNHY CKOPOCTU XMMUYECKUX peaKkuui.

75. Kak cbopmMynupyeTcs 1 Kak 3anucbiBaeTcs B MaTteMaTuyeckom Buae npasuno BaHT-
Fodda?

76. YT0 Takoe katanusaTtopbl? Kakve BellecTBa MOryT BbiCTynaTb B ponu katanusaTtopos? Kak
MOXHO OBBACHUTB UX BUSHNE HA CKOPOCTb peakuun?

77. Kakne peakunu HasbiBatloTCA obpaTMbiMmn?

78. YT0 Takoe xmmMmmyeckoe paBHoBecue?

79. 3anuwmnte matemaTuyeckoe BbipaXeHne Ang KOHCTaHTbl XMMUYEeCKOro paBHoOBeCUA?

80. BbiBeauTe MaTeMaTnyecKkoe BblpaxeHue Ans pacyeTa Maccbl pacTBOPEHHOroBeLLEeCTBa,
€CI U3BECTHbI Ero MaccoBas fonsl, 00bEM M NIIOTHOCTb pacTBopa.

81. MpuBeguTe bopmyrnbl ANst BbIMUCIEHMS BCEX CMNOCODOB BbIPaXXEHUSA KOHLIEHTPALMK
pacTBOPOB: MacCcOBOMW J0MW, MONSPHOM M MOMbHOW 40NN PpacTBOPEHHOIO BeLLecTBa.

82. UTo HasblBaeTcH, BOAOPOAHbLIM NokasaTenem cpefbl? 3anvwuTte matemaTndeckoe
BblpaxeHue?

83. Mpn NOMOLLM KaKMX BELLECTB MOXHO onpegenntb pH?

84. YT0 Takoe nHamnkaTopbl? Kakne nHOukaTopbl SABASAOTCS CaMbIMW PAcNpOCTPaHEHHbIMN?

85. YTto HasbIiBaeTCS KECTKOCTbIO BOAbI?

86. HasoBunTe cnocobbl yCTpaHeHWs XeCTKOCT BOAbI.

87. Kakne peakunm oTHOCAT K OKUCNUTENBHO - BOCCTAHOBUTENbHBIM?

88. Kak n3ameHs10TCa OKUCINTENBHO - BOCCTAHOBUTENbHBIE CBOMCTBA 3fIEMEHTOBB Nnpegenax
NoAarpynnel 1 B Npegenax nepvwoga?

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

90. Kakue Tunbl OKMCANTENBHO - BOCCTAaHOBUTENbHbLIX peakumi Bbl 3HaeTe. [puBegute

npuUMepbl KaXgoro Tvna.

KpuTtepuun 1 wiKanbl OLEHKN:

- OLleHKa «3a4YTeHO» BbICTaBMSIETCS CTYAEHTY, ECINU OH aKTMBHO y4acTByeT B cobeceoBaHNN U
o6CyxaeHun, NoaroToBUM apryMeHThbl B NOMNb3y pPeLleHnst, NpeasioxXun anbTepHaTyBbl, BbiCyLLNBar
MHEHUS OPYIUX;

- OLleHKa «He 3a4YTeHO», eCnv CTYAEHT BbIMNONHAN ponb HabnogaTens, He BHEC BKNaga B
cobecenoBaHue 1 ob6cyxaeHmne.

3.3.  Kelic-3adaHus
3.3.1. UWugp u HaumeHoBaHuUe KOMIemeHyuu




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

Ne
3aaHu
e

TecT (kenc-3agaHue)

91.

Beluncnute maccosyto gonto conu (NaCl) B pactBope, nony4eHHOM npu pactBopeHun B 475 r
BoAbl 25 r conu.

PeweHue:

3anucatb hopMyny AnA HAXOXAEHUA MacCOBOM A0NU:

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

Hawntn maccy pactBopa.

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

Bbiuncnutb MaccoBylo gonko, NnoacTaBMB 3Ha4YeHUs B chopmyny.

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

OTBeT: maccoBasi gonsi NaCl coctaBnseTt 5%

92.

CkonbKo rpamMmoB caxapa v Bogbl Heobxoammo B3aTb Ansa nonydernst 200 r 5 % pacteopa?
PeweHue:

3anucaTb chopmyny ans onpeaeneHmsi MacCoBow AONN PacTBOPEHHOIo BelecTBa.
w=mB-Ba/mp-pa — MB-Ba = Mp-paxw

Bbluncnutb maccy conw.

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

OnpepenuTb Maccy BoAabl.

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

3anucaTb oTBeT.

OT1BeT: Heobxoammo B3ATbL 10 r caxapa u 190 r BOALI.

93.

Kakoi 06bem (H.y.) 3aHMMaeT 5-10-2 kr yrnekucnoro rasa?

PeweHue.

Hanpgem monekynsapHyto maccy CO::

Mr(COz)= 12+2-16=44r.

Takxke HaM U3BECTEH MONAPHLIA 06BLEM rasa, KOTopbiv paBeH 22,4 M3,
CocTaBuM crnepyroLLyo NPONoOpLMIO:

44 xr CO, 3aHMMaeT o6beM 22,4 m°

5-10- kr CO, 3aHMMaeT 06bLEM — X

oTkyaa x= (5-10%22,4)/44=2,5-10° m°

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

94.

OnpenennTb Maccy Morekynbl rasa, ecnu macca 10-3 m3 rasa, npu H.y., paBHa 0,38103 kr.
PelwueHue:

UYucno monekyn 1 kmonb no6oro BewecTBa paBHa uncny Asoragpo (6,02*10%6),
noaToMy Ans Hayana onpegenum 1 KMonb rasa:

102 m® rasa nmetoT maccy pasHyto 0,3810°3 kr

22,4 »® rasa UMeloT Maccy paBHY — X

x=22,4-0,38103/10°=7,6 kr,

Hanee onpegensieM maccy MorneKysbl rasa:

m=7,6/6,02-102°=1,26-10%° kr.

OTBeT: 1,26-10°% kr.

95.

OnpepnenuTte MonsipHble Macchbl akBnBaneHToB H2SO4 B cneyowmnx peakumm:

A) H2S04+2KOH = K2S504+2H20

PeweHune: 3HauyeHne 3KBMBarieHTa BelecTBa 3aBUCUT OT TOr0, B KAKOM MMEHHO peakuuu
OHO y4acTBYeT.

B peakuun A) 1 monb H,SO4 B3aumogencteyet ¢ 2 monb KOH, a akBuBaneHT H,SO, ¢ 2
akBnBaneHTamm KOH. MonsipHasa macca akBuBaneHTa KOH paBHa ero MonekynsipHoun
macce, cnegoBaTefibHO, MONsSIpHasA Macca 3akBuBaneHTa H,SO4 paBHa NonoBuUHe ee
MONEeKyNnAPHON Macchbl:

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

OtBeT: 49 r/monb

96.

Ckornbko rpaMMOB pacTBopa C MacCOoBOW JONen cepHom KucnoTbl 96% Heobxoanmo BnNnThb B 1
n BoAbl, YTOObI NONYy4YNTL pacTBOP ¢ MaccoBon gonen 10%

Peluenue.

[na peweHna gaHHOM 3ag4ayv UCNONb3yeM Ipasusio Kpecma.

Yuctbin pacTBOpUuTEnb (BOAY) MOXHO NPEeACTaBUTb KaKk paCTBOP C MacCoOBOM Aornen




pacTBopeHHoro BewecTBa 0%
96 - 10
~ 10
0" . 86

Onpegenum m pactBopa ¢ w (H2SO.) = 96%, kKoTopbIN Haao BNUTL B 1 1N BoAbI:
10 r H,SOsHapo BnuTb B 86 r BoAbI

Xr — 1000 r

x=116,28r

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

97. | CocTaBbTe ypaBHeHWE aneKTPOHHOro banaHca, pacctaBbTe KO3A(PULNEHTBI B ypaBHEHMN
peakuumm:
HNO3 + H2S = H2SO4 + NO + H20.
PeweHue.
CoctaBuM 3MEKTPOHHbIE YPaBHEHUA:
N*> +3e— = N*? | 8 oKucnuTenb
S?—8e— =S | 3 BOCCTaHOBUTENb
Cnoxum aBa ypaBHeHUs1
8N*™ +3S52— = 8N*2 + 3S*°
MoacraBumM KO3 hhULMEHTLI B MOJIEKYNSIPHOE YpaBHEHUE:
8HNO3 +3H,S = 3H>SO4 + 8NO + 4H,0.
98. | CocTaBbTe 9MEKTPOHHbIE ypaBHEHMS U NogdepuTe KO3IPULMEHTbI MOHHO-3NIEKTPOHHbBIM
MeTOoAOM B peakuuu
KMnO, + KNO, + H,S0O, = K,SO, + MnSO, + KNO; + H,O
PeweHne.
CocTtaBMM nonypeakumm:
MnO,~ + 8H* +5e— = Mn* + 4H,0 | 2 oKMcnuTenb
NO,~ + H,O — 2e—= NO,~ + 2H* | 5 BOCCTaHOBUTENb
Cnoxum AaBe nosiypeakumm, yMHOXUB KaXXayH Ha COOTBETCTBYHOLLUN
KoadppuumeHT:
2MnQO,~ + 16H* + 5NO,~+ 5H,0 = 2Mn#* + 8H,0 + 5NO;~ + 10H*
Mocne cokpalweHUsa NAEHTUYHbIX YNEeHOB, NoJfly4aeM NOHHOE YpaBHEHMUE:
2MnO,~ + 6H* + 5NO,~ = 2Mn# + 3H,O + 5NO;~
MopctaBum Ko3achhULMEHTbI B MONEKyNsipHOe ypaBHEHNE U ypaBHAEM ero npaByHo
M NneBylo YacTu:
2KMnQO, + 5KNO, + 3H,S0O, = K,SO, + 2MnSO, + 5KNO; + 3H,0
99. CocTaBbTe ypaBHEHUS SMEKTPOAHbIX peakL i, NpoTeKaLWMX NPy ANEeKTPonm3e ¢

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

CocTaBuM ypaBHEHUS! NEKTPOAHbIX peakuui, NpoTeKarLWwmx Npu afneKkTponuse:
MaCl, pacnnaBs

K: Mg> + 2e — Mg?

A: 2Cl-—2e — Cl

MgCl, — Mg + Cl,

MgCl,pacTBOp

K: 2H,0 + 2e — H,°> + 20H-

A: 2Cl-—2e — Cl

MgCl, + 2H,0 — H, + Cl, + Mg(OH),

MqaCl, n ZnSO.pacTBopbI
K: 2H,0O + 2e — H,°* + 20H-
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Zn* + 2e — Zn°

A: 2Cl-—2e — Cly

2H,O0 — 4e — O,° + 4H*

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

100. | CocTaBbTe ypaBHEHUS ANEKTPOAHbIX peakunii, NPOTEKaloLWMX NPpU 3NEKTPonn3e pacTeopa
CuSO04 ¢ pacTBOPUMBIM MEAHBIM aHOAOM U HEPACTBOPUMbBIM rpachMTOBLIM aHOLOM.
PacTtBOopuMbIN MegHbIN aHOA:

Ha kaTone BO3MOXHO BOCCTaHOBIeHUe Meau 1 Boabl. Ho_NoTeHUuan veam umeer
6onee NONoOXNUTeNbHOE 3HaYeHNe, YeM NoTeHuMan BoccTaHoBneHus Boabl (EO(H,O/H*) =
-0,41 B), noaTomy Ha KaToge 6yaeT BoccTaHaBnuBaTbcs Meab. Ha aHope Takxke
BO3MOXHO OKUCIIeHWe Meau unu Boabl U, T.K. NOTeHUMan megm umeeT megu umeeT
MeHbllUee 3Ha4YeHue, YeM noTeHumnan okucnexnms soabl (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®

MHepTHbIM HepacTBOPUMbIN aHOA:

Conb COCTOUT U3 KaTUOHA HeaKTMBHOIO MeTaJsifia MU aHMoHa Kucropogcoaepalien
Kncnotbl. B aToM cny4yae Ha kaToge nponcxoauT BOCCTaHOBIIEHME MeAu, a Ha aHoae
OKucrieHue BoAabl:

K: Cu?** +2e—=Cu

A:2H,0 -4e— =0, + 4H*

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

2CuS0O4 + 2H20 = 2Cu + Oz + 2H2S04

101. | Onpegenute TennoBow acpdekT cropaHus xuakoro CS2(>k) Ao o6pa3oBaHms razaoobpasHbIxX
CO2 1 SO2. Ckonbko monen CSz BCTYnAT B peakuuto, ecnu Bolgenutea 700 kx Tenna?
YpaBHeHue peakuuu CropaHus XUOgKoro cepoyrnepopga criegyioluiee:

CSy(k) + 30,=C0O, + 2SO,
TennoBow adhheKT peakuum BbIMUCIIUM NOACTaBIAA CNPaBOYHble AaHHble
CTaHAAPTHbIX 3HTaNbNUA BelecTB B BbipaXeHue:
AHp-uuu = ZHOKOH_ zHOucx K.D,)K/MO.I'II:
AHp-yuu= 2-AHs0; + AHco; — AHcs; — 3-AH o, = 2'(-296,9) + 3'(- 393,5)-87—3-0=-
1075,1 kOx/monb
T.e. npu cropaHuu 1 mMosist cepoyrnepopna soigensietca 1075,1 k[ tenna
a npu cropaHum X moJsiel cepoyrnepoaa Boigensetcs 700 klx Tenna
Hangem x:
x =700-1/1075,1 = 0,65 monb
OTBeT: ecnu B pe3ynbTaTte peakuuun Boigenurtca 700 k[x Tenna, To B peakuuio BCTYNAT
0,65 monb CS»
102. | Peakums ropeHuns 6eH3ona BbipaxaeTcsl TEPMOXMMNYECKMM YPaBHEHNEM:
CGHG(X) + 7Y% OZ(r) = 6C02(r) + 3H20(r) —-3135,6 KD.)K
Bbluncnute Tennoty obpasoBaHus XnUAaKoro 6eHaona.
PelwieHue.
TennoBon 3achdeKT peakumm paBeH:
AHp-uuu = ZHOKOH_ ZHoucx KD,)K/MO.I'Ib
B Hawem cny4vae AHp yuu = — 3135,6 k[, HaaeM TennoTy o6pa3oBaHUA XKNUOKOTO
6eH3ona:
AHp yu= 6-AHco2 + 3-AH%20 — AH cers — 7,5-AH o,
-AHCcop6 = AHp-yuu — 3+(-241,84) + 6-(- 393,51) - 7,50 = — 3135,6 — 3+(-241,84) + 6-(-
393,51) — 7,5-0 = — 49,02 kx/monb
Omeem: AHCcens = 49,02 kx/Mmonb
103. | NMpuBeauTe npumMepsl ABYX MeTanmoBs, NPUroaHbIX ANA NPOTEKTOPHOM 3almThl xenesa. [ns

000MX cnyyaeB HanNULLIMTE YpaBHEHME SNEKTPOXMMNYECKON KOPPO3UKN BO BITaXXHOW cpefe,
HacCbILWEHHOM KUCNOPOLOM.

PeweHue:

MpoTekTopHas 3awuTa 3aKnoyaeTcs B NpUcCoeaMHEHUM K 3alumaeMomy
MeTaniM4yeckoMy Usaenuio, metanna c 6onee orpmuaTtenbHbIM 3Ha4YeHUEM
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CTaHOapTHOro aneKTpoAHoro noteHumana EC, T.e. 6onee akTMBHOro metanna. Ans
3alWmThbl XKenesa nogonuayT, Hanpumep, UMHK u bepunnui:

Ere2s/pe = — 0,440 B

Ezn2+/zn = — 0,763 B

Ege2+8e =— 1,850 B

3anuwem ypaBHEHUA 3NEKTPOXMMUNYECKON KOPPO3Un BO BIIAXXHOW cpeae, HaCbIWeHHOW
KNCNOPOAOM:

Fe—Zn

K: O, + 2H,0 + 4e— = 40H—

A: Zn — 2e—=Zn%

2Zn + O + 2H,0 = 2Zn%*+ 40H—

2Zn + Oy + 2H,0 = 2Zn(0OH);

Fe-Be

K: O, + 2H,0 + 4e— = 40H—

A: Be — 2e—=Be?*

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

104.

Kak crnegyet naMeHMTb 00beM peakLMOHHOMW CMECK CUCTEMBI:

8NH3(r) + 3Br2(x)—6NH4Br(k) + N2(r), 4yTobbl CKOPOCTb peakumm ymeHbwmnace B 60 pas?
PeweHue.

Y106bl YyMEHbLLNTb CKOPOCTb peakuMm Heo6XoAUMO YBENUUYNTb 06 BbLEM CUCTEMBI, T.€.
YMEeHbLWUTb AaBfieHUe U, TeEM CaMbIM, YMEHbLUNTb KOHLEHTPaUuko ra3oo6pasHoro
koMmnoHeHTa — NH3. KoHueHTpauusa Br2 npu 3ToM oCTaHEeTCA NOCTOSAHHOM.
Ha4yanbHas ckopocTb NpsAMOM peakuuu Obina paBHa:

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

npuv yBenuyeHUm KOHLEeHTpaumMm aMmmMmaka CKOpOCTb NPSIMOM peakuuu ctarna 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 NOCTOSAHHbIX, Nofy4yaem

x8 =60

x =1,66

OTBeT: YTOObl YMEHbLUTbL CKOPOCTb peakuuu B 60 pa3, Hago yBenMuutb o6em B 1,66
pas.

105.

PaccuuTainTe, BO CKONbKO pa3 N3MeHUTCs CkopocTb peakumm Hz+C12 = 2HC1 npu yBenuueHun
JaBrneHus B 2 pasa

PelwueHue.

B peakuuu:

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

Mpu yBenuuyeHnn gaBneHus B 2 pa3a KOHLEHTPaLUS BeLeCTB YBENTMYUTCSH ToOXe B 2
pasa 1 CKOpOCTb peakuumn cTaHeT paBHa:

Unpsm2= kx[2H2] x[2ClI;]
Unpsm2/ Unpsm1= kX[2H,] x[2Cl,]/kx[H>] %[Cl.] = 4,

OTBeT: Unpsm BO3pacTtaeT B 4 pa3sa.

106.

Hanuwunte ypaBHeHNs peakuun B MONEKYNAPHOW, MIOHHOW N COKpaLLeHHOW MOHHOW popmax
MeXay CepHOMN KACNOTON N rMAPOKCUAOM Kanus.

PelueHue.

H>SO4 + 2KOH = K»S04 + 2H20

2H* + SO, + 2K* + 20H™ = 2K* + SO4* + 2H,0
2H* + 20H~ = 2H,0




107.

CocTaBbTe MOMeKynspHbIe U MOHHbIE ypaBHeHUs ruaponusa conu LisPO4
PeweHue.

LizPO4 — conb, obpa3zoBaHHas CUNIbHLIM OCHOBaHUEM U CNabomn KUCNOTON, rmaponus no
aHNOHY

LisPO4 <> 3Li* + PO
POs% + HOH = HPO,2 + OH—, pH > 7
LisPO4 + HOH = LizHPO,+ LiOH
HPO4? + HOH = H,PO,~ + OH—, pH > 7
LizHPO4+ HOH = LiH,PO, + LiOH
H2PO,~ + HOH = HsPO,4 + OH—, pH > 7
LiH2PO4+ HOH = H3PO4 + LiOH

| ctyneHb

Il ctyneHb

lll ctyneHsb

108.

CocTaBbTe MOneKynsipHble U MOHHblE ypaBHeHUs rnaponusa conm KCl
PeweHue:

KCI - conb, o6pa3oBaHHas CUlIbHbIM OCHOBaHUeM U CUNTbHOW KACNOTOM, TMAPONn3y He
noaBepraetcs, pH=7

109.

B Boge maccon 40 r pacTBopunm xenesHbivi kynopoc FeS04+7H20 maccon 3,5 T.
OnpepgenuTe maccoByto gonto cynbaTta xenesa (ll) B nony4yeHHOM pacTsope.

PeweHune: Hanpgem maccy FeSO4 copepxalwerocss B FeS04+7H20. ina atoro
paccuuTtaem Konu4vecteo BelwecTBa FeS04+7H20.

V(FeS04+7H20)=m(FeS04-7H20)/M(FeS04+7H20)=3,5/278=0,0125MmonL

U3 dopmynkbl xkenesHoro Kynopoca crneayert, 4to v(FeSO4)= v(FeSO4+7H20)=0,0125
monb. Paccuntaem maccy FeSO4:

m(FeS04) = v(FeSO4) » M(FeS0O4) = 0,0125+152 = 1,91 r.

YuntbiBas, YTO Macca pacTBopa cknagbiBaeTcsl U3 Maccehbl Xefie3Horo kynopoca (3,5 r)
M maccbl Boabl (40 r), paccuntaem MaccoBYHO A0S0 cynbdara xenesa B pacTBope.

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

110.

B 6eH3one o6bemom 170 mn pactBopunu cepy maccor 1,8 r. NnoTHocTb 6eH3ona pasHa 0,88
r/mn. Onpegenute MaccoByto AOM0 Cepbl B pacTBOpE.

PelweHue: ona HaxoXAeHUs MacCoBOM AONU cepbl B pacTBope Heob6xoaumo
paccuuTaTb Maccy pactBopa. Onpegensiem maccy 6eH3ona.

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

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

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

111.

Kakas macca xnopuaa ammMoHusi obpasyeTcs Npu B3anMo4encTBUM XIopoBO4OpPOAa Maccom
7,3 r c ammmnakom maccom 5,1 r?

PelieHue: 3anncbiBaemM ypaBHeHUe peakuum.

HCI + NH3 = NH4CI

OTa 3apaya Ha «M30bITOK» U «HeaocTaToK». PaccunTbiBaem KonnyecTBa BelecTBa
Xrnoposogopoaa U aMmmuaka u onpeaernsieM, Kakom ra3 HaxoguTcA B U3ObITKe.

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

V(NH3) = m(NH3)/ M(NH3) = 5,1/ 17 = 0,3 Monb.

AmMMuMak HaxoguTcs B N30bITKe, NO3TOMY pacyeT BeAeM No HeJocTaTKy, T.€. No
xnopoBogopoay. M3 ypaBHeHus peakuuu cnegyert, uyto v(HCI) = v(NH4CI) = 0,2 monb.




OnpepensieMm Maccy xsiopugaa aMMOHMUSA.
m(NH4CI) = v(NHA4CI) « M(NH4CI) = 0,2+ 53,5 = 10,7 r.
Oteet: 10,7 T.

112. | MNMpu nponyckaHumn cepoBogopona obbemom 2,8 n (HopmasnbHble YCNoBUs) Yepes M3bbIToK
pacTtBopa cynbcaTta meam (ll) obpasoancs ocagok maccon 11,4 r. Onpegenute BbIXop
npoaykTa peakumu.

PelweHune: 3anncbiBaem ypaBHeHUe peakuun B3auMoaencTB1UA cepoBoaopoaa u
cynbdarta meam (11).
H2S + CuS0O4 = CuS |+ H2S504
OnpepensieMm KONMM4YeCTBO BeLleCTBa CEPOBOAOPOAA, YHaCTBYHOLLEro B peakuum.
v(H2S) = V(H2S) / Vm = 2,8/22,4 = 0,125 Monb.
U3 ypaBHeHuA peakumm cnegyet, 4Tto v(H2S) = v(CuS) = 0,125 monb. 3HAaYUT MOXHO
HaWTU TeopeTUUecKyr maccy CusS.
m(CuS) = v(CuS) * M(CuS)=0,12596 =12.
Tenepb onpeaensem BbIxoa NPOAYKTa, NONb3ysicb hopmynon:
n =[mp(X) *100)/m(X)= 11,4 « 100/ 12 = 95%.
OTtBeT: 95%
113. | /3 obpasua ropHor nopoabl Maccon 25 r, cogepallen MuHepan apreHTnT Ag2S, BblaeneHo

cepebpo Maccol 5,4 r. OnpegenuTe MaccoByk OON0 apreHTuTa B obpasue.

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

U3 hopmynbl Ag2S cnegyeT, YTO KONMMYECTBO BelLecTBa apreHTUTa B ABa pa3a MeHblue
Konu4yecTBa BelyecTBa cepebpa. OnpegensieMm Konu4yecTBO BelleCcTBa apreHTUTa:
v(Ag2S)=0,5+v (Ag)=0,5+0,05= 0,025 monb

PaccuutbiBaemM maccy apreHTuTa:

m(Ag2S) = v( Ag2S) * M(Ag2S) = 0,025 248 = 6,2 T.

Tenepb onpenensiem MaccoBYH A0S0 apreHTUTa B obpasLe ropHon nopoabl, Maccomn
25r.

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

OtBeT: 24,8%

KpuTepuu 1 wkanbl OLEHKM:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyAoBneTBOPUTENbLHO, YAOBNETBOPUTENbLHO, XOPOLLO, OTIIUYHO»
0-59,99% - HeyOOBNETBOPUTESLHO;

60-74,99% - yooBneTBOpPUTESNBHO;

75- 84,99% -xopoLwuo;

85-100% - oTnn4Ho.

3.4. CobecedoeaHue (sonpochki Onsi dugh.3a4yema)
3.4.1. Wugp u HaumeHo8aHUe KOMNemeHyuu
O606weHHas epynna komnemeHyul (OK 01, OK 02,0K 03, OK 04,0K 05, OK 07)
Ne
sanaHs dopmynupoBka Bonpoca
114. Mopgenu cTpoeHus atoma
115. lNonoxeHne Bogopoaa v rafioreHoB B NEPUOANYECKON CUCTEME: MPOCTbIE
BellecTBa U OCHOBHblE COEQMHEHUS, CBOMCTBA, METOLbI MOSTYYEHUS U
npUMeHeHne.
116. OTHOCUTENBbHBLIE aTOMHbIE U MONEKYNSIPHbIE MACChl, MOJb, 3KBUBANEHTHI
117. CBowncTBa HEMETASNOB LWEeCTON rpynnbl HA OCHOBE UX NOSTIOXKEHUSA B
nepmnognyeckon cucTeme.
118. OcCHOBHbIe 3aKOHbl XMMWW: 3aKOH COXPaHEHUs1 MacCbl U AHEPTUK, 3aKOH
NOCTOSIHCTBA COCTaBa, 3aKOH KpaTHbIX OTHOLWEHWN, 3aKoH ABoragpo.
119. Cepa, annoTponHblie popMbl, BaXKHENLUNE COEANHEHUA.
120. ONEeKTPOHHOE CTPOEHME aTOMa; XapakTepPMUCTUKa 3fieMeHTa Mno ero
CTPOEHMIO.
121. Kucnopopn n ero coeanHeHUs: CTpoeHne, CBOMUCTBA.




122. MeTannbl 1 HemeTannbl, CEMENCTBa 3NIEMEHTOB.

123. XapakTtepucTtmka CBOMCTB 9f1IeEMEHTOB MaBHbIX NOArpynn Ha OCHoBE
NONOXEHUS B NepUoaNYECKON CUCTEM

124. A30T, ero coegMHeHusi, Ux CBOMCTBA

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

126. docdop, ero annoTponHbie MognduKkaLmMm, CBOUCTBA OCHOBHbIX
COeUHEeHUN

127. OK30- 1 3HAOTEPMUYECKME PeaKUNN, TEPMOXUMUYECKNE YPaBHEHMS

128. Yrnepog, KpeMHuin, 6op; OCHOBHbIE COEANHEHNS

129. CKOpOCTb XMMUYECKUX peakunin, dhakTopbl, BAUSAIOLNE HA CKOPOCTb;
3HEeprns akTuBaummn.

130. MeTannbl noarpynnsl Meaun: BaxkHenme CBOMCTBA, CoeaUHEHNS

131. [Mpr3HaKN XMMUYECKOro paBHOBECUS; KOHCTaHTa XMMUYECKOro paBHOBECUS

132. MeTannbl noArpynnbl LMHKA: BaXXHENLLIMEe CBONCTBA, COeaMHEHUS

133. PacTBopbl, KONMYECTBEHHAsA XapakTeEPUCTUKA pacTBOPOB; pa3baBneHHble
pacTBOpPbl HEANEKTPOSINTOB; 3aKOHbI pa3baBneHHbIX PpacTBOPOB

134. CTpoeHue BellecTBa; BUAbI XMMUYECKOWN CBA3WN; XapaKTepUCTUKN
XUMUYECKOW CBA3N

135. docdop, ero annoTponHbie MoandmKaLum, CBOMCTBA OCHOBHbIX
coeguHEeHnn

136. OK30- 1 3HAOTEPMUYECKME pPeakUnn, TEPMOXUMUYECKNE YpaBHEHUS

137. Yrnepon, KpeMHuin, 6op; OCHOBHbIE COEANHEHUS

138. CKOpOCTb XMMUYECKUX peakunin, hakTopbl, BAUSAIOLME HA CKOPOCTb;
HEprns akTuBaLUnmn.

139. MeTannbl noArpynnsl Mean: BaxkHenLmMe CBONCTBA, COEANHEHMS

140. [Mpn3HaKM XMMNYECKOro paBHOBECKS; KOHCTAHTa XMMNYECKOrO paBHOBECUS

141. MeTannbl nogrpynnbl LMHKA: BaXXHENLLME CBOMUCTBA, COeANHEHUS

142. PacTBopbI, KONMYECTBEHHAA XapakTepuCcTuKa pacTBopoB; pa3baBneHHble
pacTBOpPbl HEANEKTPONMNTOB; 3aKOHbI pa3baBieHHbIX pacTBOPOB

143. MeTannbl noArpynnsl MapraHua: BaXHenwmne CBONCTBA, COeANHEHUS

144. AnekTponuTnyeckasn guccoumaums

145. OrieMeHTbl CEMENCTBA Xefe3a: XxapakTepuctmka, coeguHeHns

146. XUMHNYeCKMe peakLmmn B pacTBoOpax dN1eKTPONIMTOB

147. [MnatnHoBbIE MeTansnbl, CBOMCTBA, NPUMEHEHNE

148. 'moponus

149. XpoM, coeMHEHUST XpOMa, CBOMCTBA COEaUHEHNN

150. OnEeKTPONn3 pacniaBoB 1 BOAHbLIX PACTBOPOB ANEKTPOSIUTOB




4. MeTogu4yeckue MaTepuanbl, onpegensiowme npoueaypbl oLeHMBaHUA 3HAHUN,
YMeHUN, HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU, XapaKTepU3yHLWKNX 3Tanbl
cdopMMpOBaHUSA KOMNETEHLUMN.

[Mpouenypbl OUEHMBaHUA B XOA4E U3YyYeHUS OUCLMUMINHBI 3HAHUW, YMEHUI U
HaBbIKOB, XapaKTepuayLmx atanbl GOPMMUPOBaAHMUS KOMNETEHUUIN, pErfnaMmeHTUpPyrTCA
NONOXXEHNAMMU:

- BIr'YUT 2.4.03 lNonoxeHne 0 KypCoOBbIX 9K3aMeHax 1 3a4eTax;

- M BIryut 4.1.02 lNonoxeHne 0 peNTUHrOBOW OLIEHKE TEKYyLLIEeN yCrneBaeMoCTu.

[ns OUEHKN 3HAHUI, YMEHUIN, HaBbLIKOB O0Yy4atoLMXCs NO ANCUMNNINHE
NPUMEHSIETCS PENTUHIOBasi cucTemMa.



5. MaTtpuua cooTBeTCTBUA pe3ynbTaToB 00y4yeHUs, NokasaTenem, KpUTepPMeM U LUKan OLeHKU

Pe3ynbTatbl 06y4eHus (Ha
OCHOBe 000O6LLEHHbIX
KOMMNeTeHLUuMn)

MpenmeT oueHKN
(NpoAyKT unu
npouecc)

Moka3aTenb OLEHKU

KpuTtepuu oueHnBaHus
cchopMMPOBAHHOCTU KOMMNETEeHLMN

LLikana oueHkn

Akagemuyeckasn
oueHKa

(3auTeHo/He3auTeHO)

YpoBeHb 0cBOEHUA
KOMMeTeHuun

OK 01 BblbupaTtb cnocobbl pelueHns 3agad npodecCcMoHanbHoM AeaTenbHOCT NMPUMEHUTENBHO K PasnnyYHbIM KOHTEKCTam
OK 02 Vcnonb3oBaTb COBPEMEHHbIE CpeACcTBa Novcka, aHanmaa u nHTepnpeTaummn nipopmaumm, u HOOPMaLMOHHBLIE TEXHONOMMN ANS BbINONHEHUS 3afay npodeccmoHansHom

AeATernbHOCTU

OK 3 lNnaHnpoBaTb 1 peann3oBbiBaTb COGCTBEHHOE NPOeccnoHanbLHoe 1 NMMYHOCTHOE pa3BuTME, NPeanpUHMMAaTENbCKYHO OeATENbHOCTb B NpodeccuoHanbHom cdepe,
MCNonb30BaTh 3HAHMSA MO PUHAHCOBOW rPAMOTHOCTU B PA3NMNYHbIX XXM3HEHHbIX CUTYaLMSIX

3HaTb o OcBoeH
aKTyanbHbIN CrynenT otBeTMN Ha 85-100 % BONpocos OTNNYHO (NoBbILLEHHBIN
npodeccrMoHanbHbIN U YPOBEHb)
coumanbHbIA KOHTEKCT, B OcBoeH
KOTOpOM npuxoauTcs paboTaTtb CrynenT oTBeTMN Ha 75-84,99 % BONPOCOB XopoLuo (NoBbILLEHHBIN
W XWUTb; OCHOBHbIE UCTOYHUKM YPOBEHb)
WHcbopMaLum 1 pecypcbl Ans OceoeH
pelueHust 3agay u npobnem B CtyneHT otBeTUn Ha 60-74,99 % BonpocoB yOOBNEeTBOPUTENBHO (6330Bbli1 YPOBEHb)
npodeccrmoHansHOM n/vnm

coumnanbHOM KOHTEKCTE; OTBeTbl Ha

anropuTMbl BbINONHEHNSI paboT BOMNpockl (TecT) PesynbTaTthl Tecta

B NpodeccnoHanbHom n NeNe1-20

CMeXHbIX obnacTax; metoabl

paboTbl B npodeccrMoHansHom n

CMEXHbIX cdhepax; CTPYKTypy _ 0 He

ANaHa ANS pelLieHNs 3anau; CtyneHT otBeTun Ha 0-59,99 % Bonpocos VII0BNETBOPUTEITEHO He ocBoeH
NnopsiioK OLEHKN pe3yrnbTaToB

pelleHusi 3agad

npodeccrnoHanbHon

nesiTenbHOCTH

Ymets OcBoeH
pacrosHaBsaTb 3afady umnu CTyoeHT pelwiun Bce 3agadu, JonycTun He bonee OTINYHO (NOBLILLIGHHbI
npo6nemy B PelueHue keiic- 1 owmbkm B oTBETE YPOBEHb)
npodeccrMoHanbHOM n/vnm 3agaHun Pe3ynbTaTthl peLleHus 5
coumnanbHOM KOHTEKCTE; Ne 91-99 Kenc-3afad (aomallHsaa | CTyaeHT pelunn Bce 3ajayu, AonycTun He Gonee CBOGH
aHanuanpoBatb 3agadvy u/vnm pabora) 3 owwmbok XopotLo (MOBbILIEHHbIA
npobnemy u BolaeNsiTL €€ ypoBeHe)
COCTaBHbIE YaCTI; onpesensTs CTyneHT pelunn He Bce 3agayu, HO B TeX, Ha YIIOBNIETBOPUTENbHO OcBoeH

KOTOpbIe Aan OTBeT, He A0oNyCTUn owmnobKu

(6a30BbI ypOBEHD)




aTanbl peLleHns 3agaqu;
BbISIBMATb N 3P(PEKTUBHO
uckaTb uHdopmMauuio,
HeobxoanMyto Ang peLueHus
3agayv u/unu npobnemsl;
COCTaBUTb NNaH OeNCTBUS;
onpegenuTb Heobxoaumble
pecypchbl; BnageTb
aKkTyanbHbIMWM MeTo4amMu
paboTbl B npodeccroHanbHom
N CMEXHbIX cdepax;
peann3oBaTb COCTaBIIEHHbIN
nnaH; oueHnBaTb pe3ynbTaT u
NnocneacTBUs CBOUX AENCTBUNA
(camocTosiTeENbHO UNK ¢
NMOMOLLIbI0 HACTaBHMKA)

CTy,D,eHT pewnn He BCe 3aja4yun, n B Tex 4To

He ocBoeH

He .
wnn gonycTu H TaTOYHbIN
pe JonycTun oLWMBKM UnNn He peLunn 3agayu VIOBNETBOPUTENTLHO (HepocTaTo
coBceM YPOBEHb)
OcBoeH
CTyOeHT oTBEeTUN H -100 % Bon B .
YA oree a 85-100 % sonpoco OTIMYHO (NoBbILWEHHBIN
YPOBEHbB)
OcBoeH
CtyneHT oTBeTUn Ha 75-84,99 % Bon B .
OTBeThbl Ha YA e a % BOMPOCO XOpOLLO (noBbILWEHHBIN
BOMNPOCHI
(coGpece,qosaHme PeaynLTatti oTBSTOR y(gzzg::)

Ha BOMpPOCHI TYOQEHT OTBETUN H -74,99 % Bon B -
nvd.3aver) p CtypeHT oTBE a 60-74,99 % Bonpoco yOOBMETBOPUTENBHO (6330Bbli1 YPOBEHb)
Ne114-122

He
CTyneHT oTBETUN Ha O- 9 He ocBoeH
YA a 0-59,99 % sonpocos YyOOBNETBOPUTENBHO

OK 04 3dhhekTnBHO B3anmoaencTeoBaTth M paboTaTb B KONEKTMBE U KOMaHAe
OK 05 OcyLecTBnATb YCTHYIO U MUCbMEHHYIO KOMMYHMKALMIO Ha rocyaapCcTBEHHOM SA3blke Poccunckon ®enepaumm ¢ y4eTom 0cobeHHOCTEN coLmansHoro 1

KYINbTYPHOIo KOHTEKCTa

3HaTb

npasuna obLyeHns B
KonnekTmee; npasuna
WHAMBMAYanbHOW paboTol;
npeumyLLecTBa KOMaHLHOW U
WHOMBMAYanbHOW paboThbl

OcBoeH
CrtyneHT otBeTMn Ha 85-100 % Bon B .
yA ° poco OTNINYHO (noBbILLEHHBIN
YPOBEHb)
OcBoeH
CTtyneHT oTBETUN Ha 75- 9 o
OtBeTbl Ha BOMPOCH! YA 84,99 % sonpocos XOpOLLO (NOBBILLIEHHBIN
(TecT) PesynbTaTthl Tecta YPOBEHb)
NeNe21-40
CtyneHT otBeTMN Ha 60-74,99 % BonpocoBs YyO0BNETBOPUTENBHO OCI?OeH
’ (6a30BbIli ypoBEHb)
He
TyaeHT oTBeTun Ha 0- % BoOn H BOEH
CtyneHT oTBE a 0-59,99 % BonpocoB VOBNETBOPUTENLHO € ocBoe
BOEH
CTyOeHT OoTBEeTUI Ha BCe BOMPOCHI, 4OMYCTWN Ocaoe .
OTINYHO (NoBbILEHHbIN
He Gonee 1 owwnbkn B OoTBETE
YPOBEHb)
OcBoeH
OtseTbl Ha BONpoC! CTyaeHT OTBETUN Ha BCE BOMPOChHI, JONYCTUN He ,
(3awmTa PeavrbTaTh OTBETa Bonee 3 oWnBoK XOpOLUO (noBbILLEHHBIN
T
nabopaTopHbIX "a 833; ol YpOBEHb)
pabor) P CTyOeHT 0TBETUIN He Ha BCe BOMPOChHI, HO B TEX, [IOBNETBOPUTENbHO OcBoeH
NeNe61-90 Ha KOTopble Aan OTBET, HEe AOMYCTW OLINOKK Y P (6a30BbIli ypoBEHb)
H BOEH
CTyneHT oTBETUN HE Ha BCE BOMPOChHI, ONYCTUN | He € OCBOEH
HeoCTaTOuHbI
6onee 5 owmnbok YOOBMNETBOPUTESIBHO

YPOBEHb)




YmeTb

- OcBoeH
oBlafieHne HaBblkamu y4ebHo . CTyneHT pewnn Bce 3afaudu, AONyCTUm He .
nccnenoBaTenbCKon, PelueHnne kelic- Gonee 1 olWMBKA B OTBETE OTNNYHO (NoBbILLEHHBIN
NPOEKTHOM U counanbHOm 3apaHun YPOBEHb)
[edATernbHOCTY; Ne 100-108 5
CBOEH
KOOPAUHMPOBATL 1 BbINOMNHATHL CTyaeHT pelumn Bce 3afjauu, AoNyCcTUn He 5
paboTy B yCMOBUsIX peanbHoro, Gonee 3 oLNBoK xopoulo (NoBbILLEHHbIA
OBEHb)
BUPTYasbHOIo n yp
BOEH
KOMGMHMpE)BaHHoro CTyneHT pelunn He Bce 3agayu, HO B TeX, Ha VIOBNETBOPUTENHO Ocvoe
B3aNMOOENCTBUS; PesynbTaThbl KOTOpble an OTBET, HEe AONYCTWM OLLINGKM (6a30BbIil ypOBEHD)
CTPATeTMIEGKoE NOBEAGHG & peLeHIR Kefic-3anat
P A (nomawwHss pabota)
pasnuyHbIX CUTYauusix,
NposiBNSATbL TBOPYECTBO U
B >KeHue, ObiTb
MESEE;;BH:If CTyneHT pelunn He Bce 3agayn, U B TEX YTO He He ocBoeH
H TaTOYHbIN
peLunn 4onycTun oWnBKN Unu He peLumnn 3agayn VIOBNETBOPUTENHO (HegocTaTo
coBceM YPOBEHb)
CrypeHT otBetun Ha 85-100 % Bonpocos QOcaoeH _
OTMNYHO (NoBbILLEHHBIN
YPOBEHb)
OcBoeH
OtBeTs! Ha BOMpoCe CrtyneHT oTBeTuN Ha 75-84,99 % Bonpocos .
(cobecenoBanne- PesynbTaTthl 0TBETOB XOpOLLO (NoBbILLEHHBIN
and.3aver) Ha BOMpOChHI YPOBEHb)
Ne123-128 OcBoeH
T HT OTBETUN H -74 % Bon B OBMNETBOPUTESIBHO z
CtyneHT oTBE a 60-74,99 % Bonpoco yo p (6a30Bbli1 yPOBEHS)
He
- 9 He ocBoeH
CtyneHT otBetun Ha 0-59,99 % Bonpocos VIOBIETBOPUTESTHHO

OK 07 CopeiicTBoBaTb COXpaHEHUI0 OKpYXatoLel cpeabl, pecypcocbepeeHuto, NPUMEHSITb 3HaHUst 06 U3MEHEHUW KnumaTa, NpUHLUNbLI 6epeXxrnneoro
Npov3BoACTBa, 3PMEKTUBHO AEVCTBOBATL B YPEe3BblYaNHbIX CUTYaLUsAX

3HaTb
CHOPMMPOBAHHOCTb
3KOSIOMMYECKON KynbTypbl,
NOHUMaHUe BIUAHUSA
coLunarnbHO-3KOHOMUYECKMX
NMPOLECCOB Ha COCTOSIHME

OTBEThI Ha BOMNPOCHI
(TecT)
NeNe41-60

PesynbTtathl TECTA

OcBoeH
T HT OTBETUI H -100 % Bon B .
CryaenT otBeTUN Ha 85-100 % BONpoco OTMNYHO (noBbILLEHHBIN
YPOBEHb)
OcBoeH
- 0,
CtyaneHT oTBEeTUN Ha 75-84,99 % Bonpocos XOPOLLIO (NOBBILLIEHHIIA

YPOBEHb)




NPUPOAHOW 1 coumansHoOn

OcBoeH

0,
cpefbl, 0CO3HaHUE rMoGanbHOro CtyneHt otBeTun Ha 60-74,99 % BOnpocos YAOBINETBOPUTENBHO (6a30BbIii ypOBEHb)
XapakTtepa 3KONorm4eckmnx
npobnem; pacwmpeHne onbita
esTenbHOCTU 3KONOrm4yeckomn CTy,quT otBeTun Ha 0-59,99 % Bonpocos He He ocBoeH
o ' YOOBNETBOPUTENBHO
HanpaBnNeHHOCTU
YmeTb
nnaHvposaHue n PelueHue keiic- OcBoeH
OCyLLeCTBreHNe ASICTBNI B 3agaHuin CTyneHT pewwn Bce 3aaayu, JONYCTUN He OTNWYHO (NOBBILLIEHHBI
OKpYXXaloLLen cpeae Ha OCHOBe Ne 109-114 6onee 1 ownbKM B OTBETE YPOBEHb)
3HaHWs uenemn ycTon4mMBeoro
pa3BUTUSI YENOBEYECTBA; P
e3ynbTaThbl BOEH
YMEHIE NporHosvposats y y CTyAeHT pelunn Bce 3aaaqu, JoNycTUI He OcBoeH
HebnaronpuaTHbIEe pelleHns kenc-sanad XOopoLuo (noBbILIEHHbIN
6 6onee 3 owwnmbok
3KOMornyeckue NocneacTeus (nomalHasa pabota) YPOBEHb)
npeanpuHMMaeMbiX 4eicTBUN TYOEHT peLuunn He B UK, HO B TEX, H BOEH
peanp ae newnc , CTtyneHT pe e BCce 3aa4n, HO B TeX, Ha VOBIETBOPUTESTEHO Ocvoe
npeaoTBpalwaTh Ux; oBnageHue KOTOpble Aan OTBET, He AONYCTUI OLWMGKN (6a30BbI ypOBEHD)
HaBbIkamMy y4e6HO- CTyOeHT pelunn He BCe 3afauu, U B TeX YTO ve He ocsoeH
nceneaosarensckon, peLLMn JONYCTUN OWMBKN UIN He peLLmnn 3aaaumn VHOBETBOPUTENbHO (HeJoOCTaTOYHbI
NPOEKTHOM U coLmnarnbHom coBceM YPOBEHb)
neaTenbHOCTU Ocaoen
TYOEHT OTBETUI H -100 % Bon B .
CrynenT otae a 85-100 % sonpoco OTMNYHO (noBbILLEHHBIN
YPOBEHb)
OcBoeH
OtBeTbl Ha BOMpoCH CtyneHT oTBeTUN Ha 75-84,99 % Bonpocos .
(cobecenoBanne- PesynbTaTthl 0TBETOB XOpOLLO (NoBbILLEHHBIN
and.3aver) Ha BOMpOChHI YPOBEHb)
Ne129-137 OcBoeH
T HT OTBETUN H -74 % Bon B OBMNETBOPUTESIBHO _
CrtyneHT oTBE a 60-74,99 % Bonpoco yo p (6a30Bbli1 YPOBEHS)
He

CtyneHT otBeTun Ha 0-59,99 % Bonpocos

yOoBneTBOpUTEsibHO

He ocBoeH
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