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1. OCHOBAHMA AnA BBEAEHUA YYEBHOW ANCLUMMNIIUHDI, EE CTATYC

1.1 OcHoBaHusA Ans BBeAeHUA y4e6HOW AUCLUUNITUHBI B Y4eOHbIN NMaH:

- ®epepanbHbIi TOCYAApCTBEHHbIN OOpa3oBaTenbHbI CTaHO4APT BbICWIEro 06pas3oBaHuWs Mo HanpasreHuto
noarotoBkn 6akanaspa 35.03.06 ArpouHxeHepusi (kBanudmkaums (cteneHb) «bakanaBp»), YTBEPXKAEHHbLI MPUKa3oM
MuHncTepcTBa 06pasoBaHusa 1 Haykn oT 23 aerycta 2017 r. Ne 813;

- OcHoBHas obpasoBaTenbHasa nporpaMmma noarotoekn 6akanaspa no HanpasneHuto 35.03.06 ArponHxeHepus,
npodunb « TexHnyeckuin cepsuc B AlMK».

1.2 CraTyc AMCUMNNUHLI B y4e6GHOM nnaHe:
- OTHOCUTCSA K 00a3aTenbHbIM AucumnnMHaM (mogynsm) 6asosor yactu bnoka 1 OMOr.
- ABMSIETCS AUCLUNNMHON 06A3aTeNbHOM NSt U3yYeHus.

1.3 B pabouyio nporpammy AWUCLMNAMHBI B YCTAHOBMIEHHOM nopsgke MOryT ObiTb BHECEHbl WM3MEHEHUS 1
OONOJTHeHnA, ocyllecTBdeMble B paMKax Mf1iaHOBOro exXerogHoro u cuUtyaTtTMBHOIO COBEpPLUEeHCTBOBAHUA KOTOpPbIe
oTpaxatoTtca B n.9 paboyen nporpammbl.

2. UENEBAA HAMNPABNEHHOCTb U NMIAHUPYEMBbIE PE3YJIbTATbl OBYYEHUA NO ANCLUUMIIUHE.
NNIOMMYECKUE N COOEPXATENbHO-METOANYECKUE B3AUMOCBA3U ANCLUUMIINHbBI
C OPYrmMmu guCUUnnMHAMU N NPAKTUKAMU B COCTABE OIl

2.1 Mpouecc K13yvYeHMs OUCUMNAWHbLI B LEJSIOM HanpasneH Ha MnoAroTtoBKy obyvakowlerocsi K
pelueHuo 3agay npodeccuoHanbHON AeATeNIbHOCTU crieayroLWmX TUMOB:
- NPOM3BOACTBEHHO-TEXHOMNOMMYECKUIA;
- OpraHn3aunoHHO-YMNpaBeHYeCKuii;
- MPOEKTHBIN;
K pelieHnio MM npodeccroHarnbHbIX 3a4ad, NPefyCMOTPEHHbIX deaepanbHbiM rocyAapcTBEHHbIM 06pasoBaTenbHbIM
cTaHgapToMm Bbicwero obpasosaHusa (ProC BO) no HanpasneHuto noarotoBku, a Takke OMNOIM BO yHuBepcuteTa, B
pamkax KoTopoK npenogaéTcs AaHHas OUCLMNINHAE.

Llenb aucunnnuHbl: opmmnpoBaHme y obyyaroLmMxcs NormM4eckoro, XMMMYeCcKoro MbllLneHns, npuobpeTteHne
M pasBUTUE HaBblKOB NabopaTopHOro 3KCMEepMMEHTa, CrOCOOCTBYIOWMX PELUEHNIO YacTHbIX npobnem uamko-
MEXaHN4YeCKOro U TEXHNYECKOro HarnpaBreHuin B npouecce AanbHenwero npodeccmMoHanbHoro obyyenns, a takke ans
peLleHns Hay4HbIX 1 NPOM3BOACTBEHHbIX 3a4ad B ByayLien npothecCMoHanbHON AeATENbHOCTH.

2.2. KomneTeHuun oby4atowerocs, hopmupyemblie B pe3yribTaTe 0CBOEHUSA y4e6GHON ANCLMUMNIIUHDI:
B pesynbTaTe 0CBOEHWSI AUCLMNIIMHBI 0GyYatoWwmMincs AokeH obnagaTb CreayowmMm KOMNeTEHLUSMM:

KomneTteHuun, .
Koo n KoMnoHeHTbI KOMneTeHUUn,
8 d’OpM"p?BaH"" HaumeHoBaHue dopmrpyeMmble B pamkax AaHHON AUCUMNIWHBI
KOTOpbIX 3apeMCcTBOBaHa "
AMCUMIINHA WHAMKaTopa (kaK oXungaeMbli pe3ynbTaTt ee OCBOEHUS)
BOCTUXKEHUN
kog HanMeHoBaHWe KOMMeTeHUun 3HaTb M NOHMMAaTb ymeTb Aenars BNAAeTL Hasbikami
(oencTBoBaTh) (MMeTb HaBbIKM)
1 2 3 4 5
ObwenpodeccrmoHanbHble KOMNEeTEHUMN
OlK-1 | CnocobeH pewatb | OMNK-1.1 OCHOBHbIE 3aKOHbl | MPUMEHATb HaBblkamu paboTbl C
Tunosble 3agjayn | Wcnonb3yet XMMWM 1N CBOWCTBA | NOMyYeHHble y4yebHOM ©  HayyHoW
npodeccmoHanbH | OCHOBHble  3aKOHbl | BELLECTB, 3HaHMA MO XUMWKM | NUTepaTypon,
ON [eATenbHOCTU | ecTeCTBEHHOHayu- OCHOBHblE ans OCBOEHUS | HaBblkamu
Ha OCHOBE 3HaHWI | HbIX AMCUWNIWMH ANS | 3aKOHOMEPHOCTU Apyrmx npakTnyecKomn
OCHOBHbIX peLueHns npoTekaHus OVCUMNNVH; U NS | peanu3aumm
3aKOHOB CTaHOAapTHbIX 3aday | XMMWUYeCKMX pelleHns 3agady B | MPUKIagHbIX 3agau,
mMaTtemMaTU4yecknx, | B COOTBETCTBUM C | MPOLIECCOB; npogeccmoHanbH | COBPEMEHHOW Hay4HOM
€CTEeCTBEHHOHAy4 | HanpaBMeHHOCTbIO XMMU4yeckme O OesaTenbHOCTY; | annapartypow "
HbIX n | NpodeccMoHanbHOW | CUCTEMBI, BbINOMHATb HaBbIkamMu BeJeHus
obuwenpodeccno- | aeATenbHOCTM XMMUYECKYIO pasnuyHble XMMUYECKOro
HanbHbIX TEPMOAMHAMUKY W | XMMWUYECKne aKcrnepumeHTa
AVNCLMNNVH c KUHETUKY, onepauwmu;
NpUMEHeHem peakuMOHHYI0 BbIMOSHATD
NHMOPMaLMOHHO- cnocobHoCTb nabopaTopHbie
KOMMYHUKaLMOHH BELLECTB, nccrnegoBaHus,
bIX TEXHOIOMMN XMMUYECKYIO pewartb
naeHTuduKaumio; XMMU4eckne
CBOICTBa ypaBHeHus,
XMMUYECKNX 3agaum,
9MEeMEHTOB U UWX | NpOsBNATb
coeavHeHun TBOpYECKUIA
VHULMATUBHbIN




noaxon B

pelueHun

y4eOBHbIX "

npodeccmoHanbH

bIX 3a4ad
OlK-1.2 OCHOBHble BbIMONHATH NnpakTN4ecKoro
Wcnonb3dyeT 3HaHWe | maTematudeckue CcTaHgapTHble NpUMeHeHns
mMaTemaTU4ecKnx MeToAdbl pelleHus | AencTBus, MaTemMaTUyYecKnX
MeTod0B Ana | XMMUYecKunx 3agady | pewaTtb TUMOBbIE | METOAOB ANS PeLUeHUs
peLlueHns 3ajayn Cc y4yeToMm | 3apady, B COOTBETCTBUM

CcTaHOapTHbIX 3agday
B COOTBETCTBUU C
HanpasneHnem
npodgeccrnoHanbHom
AedaTernibHOCTU

OCHOBHbIX
MatemMaTUyecKkmx
mMeTodoB

c HanpaBneHnem
npodeccrnoHanbHom
AedaTenbHOCTU

2.3 OnucaHue nokasartenem, KputepueB U WWKan oueHnBaHUA B paMKax AUCUUNJIUHDbI




YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNeTeHUnA He

MWHUManbHbIN cpeaHun BbICOKWN
ccopmmnpoBaHa
OueHKN chopMMPOBaHHOCTU KOMMNETEHUN
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHoO»

«Heyaoenemsopumeano»

«ydoenemeopumenb/-/o»

MokasaTternb Xapakrepuctvka chopMMPOBaHHOCTY KOMNETEHLMM dopMbI 1
WHaeke u " Kon " OLEeHMBaHS — KomneTeHumnsi B NonHow CdopMmnpoBaHHOCTb CdopMmnpoBaHHOCTb CdopMmnpoBaHHOCTb cpeacrea
HasBaHue ankartopa HAVKaTOPbI 3HaHus, ymerus, | MEPe He ChopMUpoBaHa. KOMMeTeHLMM KOMMETEHLMN B LieNoM KOMMeTeHLMW NOSTHOCTbIO KOHTPONS
KomneTeHLyn | HOCTVXEHUN KomneTeHLmmn HaBbIKUA VmetoLmxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET hopMMpoBaHMS
koMneTerunn (BnapeHus) YMEHWIA U HaBbIKOB MUHUMAIbHLIM TpeGoBaHUAM. TpeGoBaHUsM. KOMMeTeHLMiA
HefoCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa sHaHUi, MmetoLumxcsa 3HaHWiA,
peLueHns NPakTUYeCcKnx Mmetomxcs 3HaHui, YMEHWIN, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccuonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTMBaLMK B LiENOM MOTMBALIMW B MOMHOMN
LienomM 4OoCTaToYHO ANS | AOCTaTOYHO ANS peLueHus Mepe J0CTaTo4HO ANA
peLLeHns NPaKTUHEeCKNX cTaHAapTHbIX peLUeHnsi CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHanbHbIX)
3agav 3agav
Kputepum oueHnBaHus
OrK-1 OrK-1.1 [MonHoTa 3HaHUK OCHOBHbI€ 3aKOHbI He 3HaeT cogepxaHue [NoBepXHOCTHO 3HaeT CB060aHO HasbIiBaeT n B coseplueHcTBe 3HaeT
CnocobeH Mcnonbsyet XUMUn N | OCHOBHbIX 3aKOHOB XMMUU U cofepxaHne OCHOBHbIX XapakTepuayeT cofepxxaHne OCHOBHbIX
pewatb OCHOBHbIE CBOWCTBa CBOWCTBA BELLECTB, 3aKOHOB XMMWU 1 cofep>kaHne OCHOBHbIX 3aKOHOB XMMWU 1
TUNoBbIe 3aKOHbI BELLeCTB, OCHOBHbIE 3aKOHOMEPHOCTN CBOWICTBa BELLECTB, 3aKOHOB XVIMWU 1 CBOWICTBA BELLECTB,
3agaum €CTEeCTBEHHOH OCHOBHblE NpoTEKaHUSI XMMUYECKUX OCHOBHbIE CBOWICTBA BELLECTB, OCHOBHbIE
npodeccuoH | ayy-HbIX 3aKOHOMEPHOCTH NpOLECCoB; XMUYeckne 3aKOHOMEPHOCTYH OCHOBHbIE 3aKOHOMEPHOCTH
anbHomn ANCLMMNWH npoTekaHus CUCTEMbI, XMMWUYECKYIO NpOoTEKaHNsT XMMUYECKNX 3aKOHOMEPHOCTYH NpOoTEeKaHUst XMMNYECKNX
OesTeNbHOCT | ANna peLueHus XMMUYECKUX TEPMOANHAMUKY U KUHETUKY, | MPOLECCOB; XMUYecKue npoTeKaHUsi XMMUYECKUX NpOoLECCOoB; XMMUYeck1e
N Ha OCHOBe | CTaHAapTHbIX npoLeccoB; peakLMOHHYI0 CMOCOBHOCTb CUCTEMbI, XMIMUYECKYL0 NpoLeccoB; XUMNYeckne CUCTEMbI, XMMUYECKYIO
3HaHUIA 3agav B Xvmu4eckue BEeLLEeCTB, XMMUYECKYI0 TEPMOANHAMUKY U CUCTEMbI, XMIMUYECKYL0 TEPMOANHAMUKY U
OCHOBHbIX COOTBETCTBUM CUCTEMB, naeHTUUKaLmio; CBOWCTBA | KUHETUKY, PeaKLMOHHYO TepMoANHaMUKY U KMHETUKY, PeaKLIMOHHYI0
3aKOHOB c XMMUYECKYIO XUMWNYECKMX NIEMEHTOB U CNOCcoBHOCTL BELLIECTB, KMHETUKY, peaKLMOHHYIO CNOCOBHOCTL BELLECTB,
matematude | HanpaBrneHHO TEepMOANHaMUKY 1 NX COeaVHEHWI XMMUYECKYIO CNocoBHOCTb BELLECTB, XUMUYECKYIo
CKUX, CTbiO KUHETUKY, naeHTuukaumio; XUMUYECKYHO naeHTuurkaumio; TecrT;
ecTecTBEeHHO | npodeccuoHa peakLUMOoHHYI0 CBOWCTBA XMMUYECKNX naeHTuduKaumio; CBOWCTBA XMMUYECKUX Onpoc, 3awuTa
Hay4YHbIX W | NbHOWM CNocobHOCTb 3MEeMEHTOB U UX CBOWCTBa XMMUYECKUNX 3MEMEHTOB U UX 3NEKTPOHHOM
obwenpode | AedTenbHOCTU BeLLeCTB, COeAIMHEHNN 3M1EMEHTOB U1 KX COeANHEHNN npeseHTaummn,
ccmo- XMMUYECKYIO CoeAVHEHWI
HanbHbIX naeHTudukaumio;
OVCUMNANH C CBOWCTBa
npyMeHeHve XMMUYECKUX
M 3MEeMEHTOB U WUX
MHdopmaLumno COeVHEHWN
HHO- Hanuuve ymenun NpUMEHsSITb He npumeHsieT ocHOBHble YMmeeT npumeHsTb CBob6oaHO npumMeHsieT B coBepLueHCcTBe ymeeT
KOMMYHMKaLL nony4yeHHble 3aKOHbI XMMWUN 4ns OCHOBHbI€ 3aKOHbI 3HaHWSi OCHOBHbIX 3aKOHOB NPYMEHSTL NOMNyYeHHble
MNOHHBIX 3HaHUA NO XMMWK peLLEeHNs NPaKTUYECKUX XUMUW NS peLleHmnst XUMUW AN peLleHunst 3HaHUS MO XUMUK Anst
TexHonormmn ans OCBOEHUS 3agad, pacyeTHbIX 3agad, npaKkTuyeckux 3agay, 3ajay B OCBOEHMS ApYrux
Apyrux He ymeeT pacyeTHbIX 3ajay, npodpeccroHanbHoM OVCUMNNWH; 1 Ans
AVCUMMNWH; 1 Ans WHTepnpeTnpoBaThb XoA v ymeeT [esTenbHOCTY; pelleHns 3aAaq B

peweHna 3agad B

JIOrMKy peLleHunsa,

WHTEpPNpeTnpoBaTb Xoa

BbINONHAET pasfinyHble

npogeccroHanbHoOn




npodeccroHarnbH 060CcHOBbLIBaTHL CBOMCTBA 1 NOTVKY peLueHuns, XMMUYeCKne onepauuu; AeATenbHOCTY;
Ol AeATenbHOCTY; | BeLlecTBa M XMMUYECKOro obocHoBbIBaTbL BbINONHAET BbIMOSHAET pasnunyHble
BbINOMNHATb npouecca. CBOWCTBA BeLLecTBa unm nabopaTtopHble XMMUYeCKMe onepaumu;
pasnuyHble XMMUYECKOro npotiecca. ncecnefosaHus, pellaet BbIMOSHAET
X“MU4eckne XVMUYECKNE ypaBHEHUS, nabopaTtopHble
onepauuu; 3agaum. nccnegoBaHvs, pellaet
BbIMOSHATH XMMUYECKME ypaBHEHWS,
nabopaTtopHble 3afauu, nposienset
nccnenosaHus, TBOPYECKUN
pewartb MHMLMATMBHBIN NOAXOA B
X“MU4eckne peLueHnn y4ebHbIX 1
ypaBHeHws, npodeccroHanbHbIX
3agaun, 3agad
NposiBATbL
TBOPYECKMIN
MHULMATUBHbIN
noaxon B
peLueHun
y4€OHbIX 7]
npodeccrnoHanbH
blX 3aday
Hanuuve HaBbIkOB paboTbl c He Bnageet HaBbikamu B obuwem, c Bnapeet HaBbikamu B coseplueHcTBe Bnageet
(BnageHue onbiTom) | y4ebHowm " paboTbl ¢ y4ebHou n HefoyeTamu, Bnageet paboThbl ¢ y4ebHow un HaBblkamu paboTbl C
Hay4HoMn Hay4HOW nuTepaTypon, HaBblKaMW peLLeHns Hay4HOW nuTepaTypon, y4eBHOM 1 Hay4HOM
nuTepartypon, HaBblKamu NpakTNYecKon pacyeTHbIX U HaBblKamu NpaKTUYecKon nMTepaTypon, HaBblkamu
HaBblKamMu peanusaumm NpuKnagHbix npakTn4yecknx 3agad ¢ peanusauuv NpuknagHbix npakTN4yecKon
npaKkTnyeckomn 3a7ay peLLeHns pac4eTHbIX 1cnonb3oBaHneMm 3agad, CoOBpeMEHHOM peanusauumn NnpuknagHbix
peanusauum 1 MPaKTUYeCcknx 3agad ¢ 3aKOHOB U MX Hay4HOW annapaTypoW 1 3aja4v, COBPEMEHHOW
NPUKNagHbIX MCMONb30BaHWEM 3aKOHOB U cneacTBun. HaBblkamy BeeHus Hay4HOW annapaTypow 1
3apad, NX CNEeACTBUNA. XMMUYECKOro HaBblKamy BeAeHNs
COBpPEMEHHOW 3KCMEepUMEHTa, XVIMUYECKOTO
Hay4Hou peLleHns pacyeTHbIX 1 3KCMepUMEHTa, peLleHns
annapatypo#i  u npakTU4ecknx 3agad ¢ pacyeTHbIX U
HaBblkamMu MCMNONb30BaHNEM 3aKOHOB npakTU4ecKknx 3agay c
BeAeHUs W X CNeACTBUN. UCMOb30BaHNEM 3aKOHOB
XMMU4ECKOro N UX CNEeACTBUNA.
3KCMepuMeHTa
OrK-1.2 MonHoTa 3HaHun OCHOBHbIE He 3HaeT oCHOBHbIE [NoBepxHOCTHO CsoboaHo Bnageet B coseplueHcTBe 3HaeT
Wcnonbayet mMaremaTnyeckme MaTtemaTtuyeckve MeToapl OpViEHTUpPYeETCS B NMOHSATUIHBIM annapaTom OCHOBHbIE
3HaHve MeToAbl peLleHNs | peLueHUs XMMUYeCcKMX 3adad MaTemMaTU4ecKmx MaTemaTU4yeckMx MeTooB | MaTeMaTuyeckue MeTodbl
maTtemaTtnyec XMMUYECKUX mMeToAax peLueHust peLLeHNs XMMUYECKNX peLUEeHNs XMMUYECKNX
KUX METOLO0B 3agaq XMMWUYECKMX 3aaay 3agad 3agad
AN peweHns | Hanuuve ymeHuin BbIMOJHATb He ymeeT BbINONHATL BbInonHsieT OCHOBHbIE BeinonHseT ctaHgapTtHele | B coBeplueHcTBe Bnageet
CcTaHAapTHbIX cTaHdapTHble cTaHdapTHble AeNCTBUS, cTaHAapTHble AeNCTBUS, OencTena, Ans peLueHns CTaHAApPTHLIMK
3ajay B OencTeus, peliaTb TUMOBbLIE 334a4M C ANs peLleHnst TUMoBbIX TUMOBbLIX 3a4a4y C y4eTOM OencTBusiMK, AN peluatb
COOTBETCTBUM pewaTb TUNOBbIE Yy4€TOM OCHOBHbIX 3agad c yyeTom OCHOBHbIX TUMOBbIX 3a4a4 C y4eToM
c 3afaym C yyeTom mMaTemaTn4yeckux MeToaoB OCHOBHbIX MaTemMaTU4ecKMx MeTooB OCHOBHBbIX
HanpaBsneHune OCHOBHBbIX MaTemMaTU4ecKmx MaTemMaTU4ecKMx MeTofoB
M mMaTemMaTU4eckunx MeTOoAoB
npodpeccroHa MeToAoB
NbHOW Hannyne HaBbIKOB NPaKkTU4EeCKoro He BnageeT HaBbikaMu B obuiewm, ¢ BnapeeT HaBbikaMu B coBeplieHcTBE Bnageet

5




OeATenbHOCTn

(Bnagexune onbiTom)

NPUMEHEHNS
MaTemMaTUYECKMX
MeTodoB ans
pelleHns 3agad,
B COOTBETCTBUM C
HanpaeneHnem
npodeccrnoHanbH
Ol OeATenbHOCTN

NPaKTU4EeCKOro NpUMeHeHus
MaTeMaTU4ecKkux MeTogoB
Ons pelleHus 3agad, B
COOTBETCTBUM C
HarnpasieHem
npodeccuoHanbHom
aesaTenbHOCTU

HegoyeTamu Brageet
HaBblkamu
npakTU4YecKoro
npuMeHeHust
MaTeMaTU4ecKux
MEeTOAOB ANSA peLueHns
3agad, B COOTBETCTBUM C
HanpasieHem
npodeccuoHanbHom
OesTenbHOCTU

NpaKTU4eckoro
npuMeHeHus
MaTemaTU4YecKMx MeToL4oB
Ons pelleHus 3agad, B
COOTBETCTBUM C
HanpasreHneM
npodeccnoHanbHom
nesiTenbHOCTn

HaBblKaMn NpPakTU4ecKkoro
npuMeHeHns
maTeMaTn4Yecknx MeToLoB
ANA pelueHns 3agad, B
COOTBETCTBUM C
HanpaBneHuem
npogeccnoHanbHon
AedaTenbHOCTU




2.4.Jlornyeckue u cogepxaTefibHble B3aUMOCBA3UN AUCLMNIIUHBI C APYrMMU AUCLUMNNMHAMU U NPaKTMKaMuU B
cocTase OMNoOnN

OuncumnnmHbl, NpakTUKN®, Ha KOTOPbIE ONMPAETCHA COAEPKaHNe
AaHHOWN y4eBHOWM ANCUMMMUHBI

MHaekc n HaumeHoBaHue

MepeyeHb TpeboBaHWi,
CHOPMMPOBaAHHBLIM B X04€
N3yYeHns NpeaLLIeCTBYOLLMX
(B MOA@NbLHOCTU «3HATb 1
NOHUMaTby», «yMeTb AenaTby,
«BMageTb HaBbIKAMU»)

MHaekc n HaMmeHoBaHue
OUCLMNINH, NPaKTUK, Ans
KOTOPbIX coaepkaHue
OaHHOWN OMCUMNANHbBI
BbICTynaeT OCHOBOW

MHOeKe 1 HaumeHoBaHWe
OVUCLMNIVH, NPaKTUK, C
KOTOpPbIMW AaHHasA
avcuMnnvHa oceavnBaeTcs
napannernbHo B Xxode
0ZHOro cemecTpa

CogepxaHue  AUCUUMMMHBI
n3yvyaemble obyyaloLmMmMmcs B

Xumumsa
dusnka
MaTtemaTuka

onupaeTtca Ha ANCcuUnnnunHbl,
cTapLuen Lwkone:

3HaTb OCHOBHblE 3aKOHbl XUMUMU,
3HaTb OCHOBHblE NONOXeHUs
TEOPUA  XUMUYECKOTO  CTPOEHUS,
XUMUYECKOW cBA3N,
Mepuoguyeckoro 3aKoHa,
QHepreTukn XNMUNYECKUX
NMpoLieccoB, TEOpUID pacTBOPOB;

TexHuky 6esonacHocTn paboTbl B
XMMUYECKon nabopaTopuu.

YmeTb COCTaBIATb YpaBHEHUA
XUMUYECKNX npoueccos,
NpPOrH03mpoBaTb CBOMCTBa

BELLECTB UCXOAOS M3 UX CTPOEHUs,
OnnCbIBaTb 3NEKTPOHHOE CTPOEHME,
pellaTb pacyeTHble 3aaauu.

Bnagetb HaBblkaMu NpoBeAeHust

XUMUYECKOTO onbITa,
OMNepupoBaHNs C  XUMUYECKUM
obopyaoBaHnem

3HaTb OCHOBbI 3M1EKTPOCTATUKM
3HaTb  OCHOBbI  aHanUTUYEeCcKomn
reomeTpuu, 3HaTb OCHOBBbI
norapudmoB,  UHTerpanbHble U

anddepeHumansHbie CHNCEHNS,
BbIYMCIEHNSA MPOLIEHTOB, peLleHue
nponopummn

B51.0.26.03
ConpoTuBneHune
maTtepuanos

51.0.02
SA3bIK
B51.0.09
mMaTemMaTuka
B51.0.10 dusumka
B1.0.13.02  WHxeHepHas
rpachmka

51.0.16
MatepuanosegeHve "
TEeXHomMorus
KOHCTPYKUMOHHBIX
maTepuanos

B51.0.26.01 TeopeTnyeckas
MexaHuka

MHocTpaHHbIN

Bbicwias

51.0.31 OnekTuBHbIE
Kypcbl no  du3nyeckon
KynbType v cnopty

51.0.34 Lindposbie
TEXHOMNOMMM

B52.0.01.01(Y)
TexHonornyeckas
(npoekTHo-
TexHornornyeckas)
npakTuka (yuebHble
MacTepckue)

* - [Ins HeKoTOpbIX AWCUMMNIMH NepBoro roga obyyeHus Lenecoobpas3Ho ykasaTb Ha B3aMMOCBS3b C NPELIECTBYHLLEN
noaroToBKOW 00y4alLMXCs B CTapLUen LiKone

2.5 ®opMbl METOANYECKUX B3aUMOCBA3eN AUCLUUNIUHBI C APYTMMU OUCLUNIIMHAMU U

npakTukamm B coctase OO
B pamkax meTtoguyeckon paboTbl NPUMEHSIIOTCS criegytomne opmMbl METOANYECKMX B3aNMOCBSA3EN:

—  YY4€T copepxaHusi MpealwecTBYOWNX AUCUMNNMH Npu  dopmMupoBaHuM pabodert nporpammbl

nocrnenyroLwien AMCLUMNIUHBI,

—  cornacoBaHve paboyen nporpamMmMbl MpeawecTBYOLWEN QUCUUNNNHBI BeQyLUM npenogaBatenemM

nocneayroLwen oUCUNNAnHGI;

—  CcoBMeCTHoe obcyxaeHve Begywumu npenogaBaTensaMy MpealecTByOWen UM MocneayLwen

OVCLUMNIVH pe3ynbTaToB BXOAHOMO TECTUPOBAHUS NO NocneayLwen AUCLUNIMHE.

MCNOonb30BaHNUN aKTUBHbIX

2.6 CoumanbHo-BocnuTaTernbHbIM KOMMNOHEHT AUCLUMNIIUHBI
B ycnoBusix co3gaHHOM BY30M COLMOKYNbTYPHOW cpeapbl B pe3ynbTaTe U3yYeHust AUCLUNMMHBL: (hOpMUPYIOTCS

MUPOBO33PEHNE UM LIEHHOCTHbIE OpUeHTaumMM oby4valoLnNXCs;

CnocobHOCTb UCMONb30BaTh NOMYyYEHHbIE PAaHEE 3HAHWS, YMEHUS, HABbIKW, pa3BUTUE TBOPYECKMX Hauvarn.
BocnutatenbHble 3agaun peanu3yloTca B npouecce o0OweHuss npenofaBaTtens ¢ obyyawlwuMMmucs, B

MEeTOAOoB 00yyeHus,

MHTEeNneKkTyarnbHble YMEHUd,

Hay4yHOe MblIlUNeHne;

nobyxJawLmx obyyalolmxca nposiBuTb cebss B COBMECTHOM

OesATEeNbHOCTH, MPUHSATL OLEHOYHOe pelleHue. KonmnekTvBHble BUAbI OEATENbHOCTM CNOCOGCTBYIOT MpUOGPEeTEeHUHo
HaBbIkOB paboTbl B KOMMEKTMBE, yMEHUs ynpasreHus konnektmsoMm. CamoctodAtenbHas pabota cnocobctByeT
BblpaboTke y 06y4aroLWmnxca cnocoGHOCTM NPUHUMAaTL PeLLEHNe U HaBbIKOB CAMOKOHTPOS.

Yepes ceasb ¢ HMPO, ocywiecTtBnsiemort Bo BHey4deOHOe Bpemsi, COUManbHO-BOCMUTATENbHbIA KOMMOHEHT

OPUEeHTUPOBaAH Ha:

1) aganTauuio U BCTpauBaHue oOy4yaloUXCS B OOLLECTBEHHYIO XM3Hb BY3a, ykpenneHvne MeXnMYHOCTHbIX
CBsi3eii U YBEPEHHOCTU B NPaBUIIbHOCTU BbiIGpaHHOM Npodeccuu;




2) npoBefeHWe CUCTEMAaTUYECKOW W LeneHanpaBneHHoW NpogOopUeHTaLMOHHOM paboTbl, hopMupoBaHue
TBOPYECKOro, CO3HaTENbHOro OTHOLLEHUS K TPYAY;

3) dopmupoBaHne OOLLEKYNbTYPHbIX KOMMNETEHUMN, YKPEenneHne FMUYHbIX W [PYNMNOBbIX LIEHHOCTEW,
00LeCTBEHHbIX LLEHHOCTEN, LEHHOCTU HenpepbIiBHOro ob6pasoBaHus;

4) rpakaaHCKo-NpaBoBOE BOCNWUTAHNE NNYHOCTH;

5) naTpmoTmyeckoe BocnuTaHne obyvarolmxcs, hopmMupoBaHne Mogenn npodeccmoHansHOM 3TUKK, KynbTypbl
3KOHOMMWYECKOro MbILLNEHUS, AEeN0BOro obLweHns.

Ob6beanHeHve anemeHTOB 06pa3oBaTenbHON M BOCMUTATENbHOW COCTaBMSAOLLEN ANCLMMNUHLI CnocobeTByeT
dopmupoBaHmio obLienpodeccnoHanbHbIX KOMNETEHUUIA BbIMYCKHUKOB, KOMMETEHLMA CoLmManbHOro B3aumMoaencTaums,
camoopraHmsaumm n camoynpaBsfieHnsl, CUCTEMHO-AEATENIbHOCTHOrO Xapakrepa, Co3faeT ycrnoBus, Heobxogumele Ans
BCECTOPOHHErO Pa3BUTUSA MUYHOCTMU.



3. CTPYKTYPA U TPYQOEMKOCTb YYEBHOW AUCLIUMIUHbI

OvcumnnuHa usyyaetca B 2 cemectpe 1 kypca npu o4How cpopme obyyeHus, B 3,4 cemecTpax 2 Kypca npu

3a04HoON chopme obyyeHus

MpopomkuTensHoCcTb 2 cemecTpa 19 1/6 Hepenb (TeopeTuyeckoe obydeHne)
Obwasa TpygoeMKoCcTb AncumnnuHbl coctaenseT 3,0 3aveTHble eauHuubl, 108 yacos, B ToM uucne 36 4. Ha

9K3aMeH.

TpyAoeMKocTb, Yac

cemecTp, Kypc*

Bup yyeb6HOM paboThl OYHas aaouHan opma
c¢opma
2 cem. Ne 2(cem 3)| Ne 2(cem 4)
1. AyauTopHble 3aHATUSA, BCero 40 2 6
- NeKumn 20 2 2
- NpaKTUYeckue 3aHATMSA (BKNOYas ceMmmnHaphbl) - - -
- nabopaTopHble paboTbl 20 - 4
2. BHeayanTopHas akageMuyeckas paborta 32 34 57
2.1 PukcMpoBaHHble BUAbI BHEayAUTOPHbIX CAMOCTOSITENbLHbIX pPaboT: 6 20 -
BbinonHeHve 1 cgava/zawmra MHAMBUAYanbHOro/rpynnoBoro 3agaHuvs B suge™*
- ANEKTPOHHbIX Npe3eHTaumMn (418 obyvaroLmxcs 04HON opMbl 06y4eHNS). 6 - -
- KOHTPOMbHbIX paboT (Ana obyyaroLmxcs 3a04HOM hopMbl 06yHeHMs). - 20 -
2.2 CamocTosaTenbHOE U3yvyeHne TeM/BonpocoB NporpamMmmbl 10 14 31
2.3 CamonogroToBKa K ayAUTOPHbLIM 3aHATUAM 10 - 20
2.4 CamonoprotoBKka K y4acTUO U y4vacTue B KOHTPONbHO-OLEHOYHbIX
MeponpusaTUsX, NPOBOAUMbIX B paMKax TeKyLlero KOHTPOJii OCBOEHUS 6 - 6
AUCUUNIUNHDLI (3a UCKTIOYEeHUEM y4YméHHbIx 6 nn. 2.1 —2.2):
3. MoaroToBKa M caavya 3Kk3aMmeHa Mo MToramMm OCBOEHUs1 AUCLUNIIUHDI 36 - 9
Yacbl 108 36 72
OBLLAA TpyaoeMKOCTb AUCLMMIIUHbI: 3aueTHbIe eaVANLE! 3 1 >
lMpumeydaHue:

* — cemMecmp — AN O4HOW M OYHO-3a04HON hopMbl 0BYYeHUs, Kypc — Ans 3a04HON PopMbl 0ByYeHUs;

** — KP/KIM, pedepata/acce/npeseHTaumm, KOHTPOrbHOM paboThl (4Nna oby4varomxcsa 3a04HOM opmMbl 0OyYeHust), pacHeTHO-

rpacpmyeckon (pacyeTHO-aHaNUTUYECKOM) paboThl 1 ap.;




4. COOEPXXAHUE N CTPYKTYPA AUCLUIMJINHbBI

4.1 YprnHeHHaﬂ coaepxartenbHas CTPYKTypa AUCLUUNTIMHBI U

obLan cxema ee

peanun3auum B y‘-leﬁHOM npouecce

TpyaoeMKocTb pasaena v ee pacnpeaeneHue

no Bnagam y4ebHomn paboThbl, Yac. § o 3
AyauTtopHas paboTa BAPC o 'g < Taog
3aHATUS g=Qs ’% &8
Homep v HaumeHoBaHMe o ° 2 %‘% ,Ci’ % Lz
pasgena AMCLMNNMHBI. 3 < | 55| 2 | F Eg5 o I2
YKpYNHeHHble TeMbl pasgena =} = s 138 & °S |RZT>0Q|5ao
) [0 g o [) oY =x=2E|58>
o 2 8 (28] 5 Q |e3|2E3wm (8%
S 1E§| & 3888 |g3¢
© O Q = 2 I
as| g S T 298
S = © ) 8
2 3 4 5 6 7 8 9 10
OuHasa bopma oOyveHus
1.0OCHOBHbIE NMOHATUS, 3aKOHbI U eQUHULbI 4,5 0,5 0,5 - - 4 -
N3MepPEHUS B XMUMUU
2. CTpoeHue aToma 1 nepuoaunyeckas 4.5 2,5 0,5 - 2 2 1
cuctema
3. Nepurogmnyecknin 3akoH U nepuogudeckas 4.5 2,5 0,5 - - 2 1 o
cuctema anemeHtoB [1.M. MeHaeneesa 2
4. Xumunyeckasi CBA3b 4,5 0,5 0,5 - - 4 - 6
5. XumMnyeckas  KMHETHMKaA U XnUMuyeckas 5 3 2 - 1 2 1 5
TepMoaMHaMumnka e o
6.PacTtBopbl 3,5 1,5 0,5 - 1 2 1 E‘ o
7. Teopus anekTponuTnyeckon guccoumauun. | 4,5 0,5 0,5 - - 4 - S C
8. Xumua metannos. Kopposus metannos 4.5 2,5 0,5 - 2 2 - g ©
9 Xumun4yeckuin aHanu3 6,5 2,5 0,5 - 2 4 - =
10.TeopeTnyeckme 0CHOBbI OpraHMYeCcKon 4 2 2 - - 2 - z
XUMUMN 5
11. Yrnesogopogabl 12 10 4 - 6 2 1 [
12. OpraHuyeckme coeavHenus, | 14 12 6 - 6 2 1 3
cofepxalume Kucnopog, cepy, asot <
lMpomexyToyHas atTecTtauus 36 X X X X X X Ok3ameH
WToro no gucumnnmde | 108 40 20 - 20 32 6
3aoyHas popma obyyeHus
1.0OCHOBHbIE MOHATUSA, 3aKOHbI N €ANHNLIBI 8,25 | 0,25 | 0,25 - - 8 1
N3MEPEHUS B XMMUU
2. CTpoeHne aToma 1 nepvoanyeckas 7,25 | 0,25 | 0,25 - - 7 2 o
cuctema 8
3. Nepurogmnyecknin 3akoH U nepnogudeckas 8,25 | 0,25 | 0,25 - - 8 1 IS
cuctema anemeHTtoB .M. Mengeneesa 5
4. Xummn4yeckasi cBs3b 7,25 | 0,25 | 0,25 - - 7 2 e
5.Xumnyeckas  KMHeTUKa U Xxumudeckasa | 8,5 0,5 0,5 - - 8 1 E‘
TepMoAMHammka S -
6.PacTtBopbl 7,25 | 0,25 | 0,25 - - 7 2 9 %
7.Teopus anekTponutmuyeckon guccoumauun. | 7,25 | 0,25 | 0,25 - - 7 2 ® o)
8. Xumusa metannos. Koppoaunst meTannos 9,25 | 1,25 | 0,25 - 1 8 2 %’
9 XvMu4eckui aHanms 8,25 | 0,25 | 0,25 - - 8 1 5
10.TeopeTnyeckne OCHOBbI OpraHMyYecKom 7,5 0,5 0,5 - - 7 2 [
XUMUM 5
11. Yrnesogopoabl 105 | 25 0,5 - 2 8 2 <
12. OpraHunyeckue coeguHenuns, | 9,5 1,5 0,5 - 1 8 2
cofepxalume Knucnopog, cepy, asor
lMpomexyToyHas atTectauus 9 X x x x X X Ok3ameH
WToro no aucumnnuue | 108 8 4 - 4 91 20
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4.2 JleKUMOHHbBIN KypC.
MpuMepHbLIN TeMaTUYeCKUIA NNaH YTeHUs NNeKUui No pasaenam AUCLUNIIUHBI

2)3NEKTPOXMMUYECKMI P HANPsSXKEHNs MeTannos

3) XuMnyeckue cBoricTBa MeTanoB

4)CyuHocTb Koppo3un. Buabl koppo3suu.

Ne TpynoemKocTb no

o < pasgeny, yac. MpumeHsiembie
[9) 5 Tema nekunn. OCHOBHbIE BOMPOCH! TEMbI WHTEPaKTUBHbIE POPMBbI
% z OuHast 3aoyHast 0ByueHIs
Q c dopma dopma

1. OCHOBHbI€ MOHATUA, 3aKOHbI U eAUHNLbI

M3MepeHUs B XUMUun

1)BakHelLne 3aKOHbI, NeXxallne B OCHOBE XMMUN 0,5 0,25

2)OCHOBHbIE MOHATUS XMW

3)3akoH ABoragpo

2. CtpoeHue aToma U nepuogmuyeckasl cuctema Jlekums - 6ecepna

1)OcHOBHbIE MpPEeACTaBneHWss O CTPOEHUM artoma,

aToMHOro  siapa, pPaavoakTMBHOCTM, U30TOMax MU 0.5 0.25

nsobapax ' '

2)KBaHTOBO-MexaHn4eckas mogenb atoma. KsaHToBble

yucna.

3. MNepuoguyeckum 3akoH WU nepuoaguYeckas

cuctema anemeHToB [1.U. MeHaeneeBa.

1) CuctemaTuka XMMUYECKNX 31EMEHTOB. 25 025

2) Mepuognyecknini 3akoH U nepuoamveckas cuctema ' '

anemeHToB .M. MeHgeneesa

3) CBoWCTBa 3N1IEMEHTOB U UX COEANHEHNN. Jlekumns - 6ecepa

4. Xnmunyeckas cBA3b

1) XapakTepucTuka XMMWUYECKOW CBS3U, OCHOBHbIE 0,5 0,25

TUMNbl XMMUYECKOWN CBA3N.

2) CTpoeHMe BeLlecTBa B TEOPUN XMMUYECKOW CBS3U

5.  XumMunuyeckas  KMHeTUKA M  XMMUYeCKasn

TepMoAnHaMMUKa

1) OcHoBHble TepmoAMHAMUYECKMe MpeacTaBneHus:

TEepMOOVMHAMUYECKNE CUCTEMbI, TEPMOAMNHAMUYECKMNE

noteHumuansl,  QYHKUMM:  BHYTPEHHSAS  3HEprus,

3HTanbnus.

2) TepmoguHammyeckue yHKUUKM  oBpa3oBaHus 2 05 Mexuus - 6ecena

BELLECTB.

3) WVisameHeHue TepmoauHaMUYECKMX YHKUMIA npu

XMMMYECKNX npoueccax. [lepBbli M BTOPON 3aKOH

TEPMOAMHAMMKN.

4) OCHOBHble NPEACTaBMNEHNS XMMUYECKOW KUHETUKN U

paBHOBeCKSI. FoMoreHHble " reTeporeHHble

XMMUYECKMe NpoLecchbl.

6. PactBOpBI

1) MonekynsapHO-gucnepcHble CUCTEMbl — WCTUHHbIE

pacTBopbl. TUMbl pacTBOPOB, CMOCOObLI BbIPAXEHUS UX

coctaBa. Wcnonb3oBaHne pactBopoB B C.X.

NPOn3BOACTBE.. 0,5 0,25

2) Teopusi pacTBOpeHUsi, OABWXKyLUME cunbl npoLecca

pacTBOpPeEHMUs

3) Dun3nKo-XMMmnYeckne cBouncTBa pacTBopoB

HE3NEKTPOJINTOB,

7. Teopusi 3NeKTPONUTMYECKOM AUccoumnaumun.

1) CsoicTBa BOAHbIX pPacTBOPOB 3MEKTPOMUTOB. Npobnemuas TeKLMs ¢

CunbHble 1 cnabble anekTponutbl. [anbBaHW4eckune AEMOHCTpaLen

3NEeMEHTbI. 0,5 0,25

2) OnekTponutnyeckas auccoumnauus BOAbI.

YKeCcTKOCTb BOAbI U €€ YCTPaHeHMe.

3) AnekTponus coneu

8. Xumusa metannos. Koppo3us metannos.

1)CTpoeHvne MeTannoB, MonoxeHne B Tabnuue,

BOCCTAHOBUTENbHAs CNOCOBHOCTb. 05 0,25
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5)3awmTa o1 Koppo3un Cnocobbl 6opbbLI C KOPPO3MEN.
3HayeHve B C/X U NPOMBbILLNIEHHOCTY.

9. XuMmmn4yecknm aHanms

1)KayecTBeHHbIN XuMUYeckun aHanuad. KaTuoHbl w©
@HWOHBI.

2)MeToabl KONMMYECTBEHHOIO XMMUYECKOro aHanumsaa.

0,5

0,25

10. TeopeTU4eckue OCHOBbI OPraHN4YecKon XMMUM.

1) OcHOBHbIE MOMOXEHUA TEOPWUM  XMMUYECKOrO
cTpoeHus A.M. bytnepoBa.

2) Cnocobbl NOCTpOeHWst HasBaHWi (HOMeHKnaTypa)
OpraHVYecKnx COeaANHEHNN.

3) XvMunyeckasi CBs3b B OpraHN4eCcKnx coeguHEeHUsX.

4) WN3omepus.

0,5

Nekumns - becepa

11. YrneBogopoabl, WX XUMUYECUKe CBOWCTBA,
cnoco6bbl nony4eHus

1) MNpepenbHble yrnesogopoabl. AnkaHbl.

2) HenpepenbHble yrneBogopoAbl. AnKeHbl.

3) HenpegenbHble yrnesogopodbl. ANKuUHbI.

4) OveHoBble yrnesoaopoabl. AnkaaveHsl.

5) LimknoankaHbl. ApeHbl.

0,5

12. OpraHuyeckune coeAuHEHUs, copepXxailume
KUCINOpoA, cepy, a3oT, UX XMMU4YeCKue CBOMCTBA

1) CnupTbl.

2) Anbaerngpbl. KeToHbI.

3)KapboHoBbIE KUCNOTbI

10

OpraHuyeckvie cCoeguHeHusl, cogepxalume cepy

)
4) Yrnesogbl.
5)
6)

HutpocoegnHeHnsa. AMUHbI. AMUHOCNIMPTHI.

7)AMnHOKMCNOTLI. Benku.

0,5

Bcero 3a cemectp

20

4

Bcero nekuun yac

M3 HUX B MHTEpaKTUBHON
dopme:

vac

- 0OYHas hopma 0byyeHus 20

- OYHas popma 0byyeHus

- 3a04Hasa oopma o6y4eHus 4

- 3a04Has goopMa o6yyeHus

lMpumeyaHus:

- MaTtepunanbHO-TEXHNYECKOE obecneyeHne NeKLUNOHHOro Kypca — CM. Mpunoxexwne 6;

- obecrneyeHne NeKUMOHHOTO Kypca y4ebHoM, yuebHO-MeToaMYeckon NuTepaTypor N MHbIMU BGUGNMOTEYHO-
MHPOPMaLMOHHBIMU pecypcamMm 1 cpeacTeamm obecneyeHns obpasosaTenbHOro npouecca — cM. MpunoxeHus 1 m 2.

4.3 NMprMepHbIN TeMaTUYeCKUI NITaH NPaKTUYECKUX 3aHATUN

no paspgenamMm AUCUUNUHDbI

He npeaycmMoTpeHo y4eBHbIM nraHoM

4.4 INabopaTopHbIN NPaKTUKYM.
MpumepHbIM TeMaTUYeCKUIA NNaH NabopaTopHbIX 3aHATUIA NO pa3genamM QUCLUNNUHbI

TpypoemkocTb J1P,

Ne pyA Csasb ¢ BAPC Q

yac 4

: <

-

8+ €'
w o & 2
7o = o o O
O o= o2 £
@ - g ot @ =3
= Tema nabopaTtopHor paboThbl Ero| Co °©
15) x * OYHas 3ao4Haa | Q@ © © O o =
= ® o = =B F I 33
@ = = dopma ¢dopma | & & B| 58 2
Q g E ® o] E X O
as® E o I8

cC ®© = = (0]

o =) ] =

T 0 3

® m -

1 2 3 4 5 6 7 8 9

1 1 MpaBuna paboThbl B XUMUYECKON 2 - + - Pa6oTa B
nabopartopuun. TexHuka 6GesonacHoOCTU. napax.
BxogHon KoHTponb. OCHOBHLIE KhaccChl OTyer.

1 HEeopraHMYeCcKMx CoOeaUHEHNN.

2 2 OcCHOBHbIE TepMoguHamudeckune 1 - + - [pynnosas
npeacTaBnexHns. PacueTt CKOpOCTH paborTa.
peakumun. PacyeT aHTansnum npouecca "pynnoBson

oT4eT.
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2 3 MpuroTtoBnenne pactBopoB. CBoicTBa 1 - + - [pynnosas
pacTBOpPOB. Pacuet KOHLieHTpauum paborTa.
pacTBopoB WOHHO-OOMEHHbIE peakuun B pynnoson
pactBopax (mgponus pacTBopoBs OTYer.

3 4 OkncnuTenbHO-BOCCTAHOBUTENbHbIE 2 - + - pynnosas
peakuun paborTa.

"pynnoson
OTYer.

4 5 Xumust metannoB. CeoncTBa MeTanmnos 2 1 + - pynnosas

rMaBHbIX 1 NOBOYHBIX NOArpynmn paborTa.
pynnoson
oTYer.

5 6 KauecTBeHHbI aHanu3. KonuuectBeHHbIN 2 - + - pynnosas
aHanua. YXecTKkocTb BOAbI paborTa.

pynnoson
OTYeT.
XuMuyeckMe CBOWCTBa YrneBoaopooB. 2 1 + - pynnoBas
6 7 MpepenbHble yrnesogopoabl paborTa.
"pynnoson
oTyYer.
Xumunyeckme CBOWCTBa YrneBOAOPOAOB. 2 1 + - PaboTta B
7 8 HenpegenbHble YyrneBoAopOabI napax.
Otyer.
XMMu4eckne  CBOMCTBA  CIUPTOB M 2 1 + - Pa6oTa B
2 8 9 anbaerngos. napax.
Otyer..
Xumunyeckme  cBowictBa  kapbOHOBbIX 2 + - PaboTta B
9 10 | kucnor. napax.
Otyer.

10 11 MpymeHeHne ©n XxumMMyeckoe 3Ha4yeHue 1 + - pynnoson
CNOXHbIX 3¢pMPOB, XMpPOB OTYeT.
XuMunyeckme cBoncTBa 6enkos. 1 + - pynnoeas

10 | 12 patora.

"pynnoBson
oTyYer.
WNtoro JIP | 12 O6was TpygoemkocTb JIP 20 4 X

* B T.4. npu ucnonbe3oBaHun matepuanos MOOK «HassaHue», HazBaHne BY3a-paspaboTumka, HazBaHue nnaTdopmbl 1
CCblfika Ha Kypc (C ykasaHueM faTbl nocrnegHero obpalleHust)

lpumeyaHus:

- MaTepuanbHoO-TeXHNYeckoe obecneveHne nabopaTopHOro npakTukyma — cm. MNMpunoxexuve 6;

- obecne4veHne NnabopaToOpHOro NpakTMKyma y4ebHon, y4ebHO-MeToaNYEeCKON NUTEPaTYpPOr U UHBIMUM BUBNOTEYHO-
MHJOPMaLMOHHEIMU pecypcaMu 1 cpefctBamu obecnedeHns obpasoBaTtensHoro npouecca — cM. MNpunoxexus 1 n 2.
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5 MPOrPAMMA BHEAYAUTOPHOW AKAEMWYECKOW PABOThI
OBYYAIOLLUMXCA NO AUCUMNNNHE

5.1 PukcmpoBaHHble BUAbI BHeayaAUTOPHbIX CaMOCTOATESIbHbIX paGOT

5.1.1 BeinonHeHue n caava Kypcoson paboTbkl No AucUunnHe
He npeaycmoTtpeHo

5.1.2 BeinonHeHue 1 caava anekTPOHHOMN npe3eHTaLumu

5.1.2.1 Mecmo 3siekmpoHHOU npe3eHmayuu 8 cmpykmype QucyuniuHbl

Pasgenbl gvcumnnuHbl, 0CBOEHUe KOTOpPbIX
OGy‘-IaIOLLl,VIMVICﬂ conpoBoXaaeTca Unmn 3aeepLuaeTcd
BbINOJIHEHNEM GﬂeKTpOHHOVI npes3eHTaumm

KomneTeHumn, hopmmpoBaHue/pasButne KoTopbix
obecrneyrBaeTcs B X04e BbIMONHEHUs!

Ne

3NEKTPOHHOM Npe3eHTaLmmn
HanmeHoBaHue P P H

1

Obuwas n HeopraHnyeckas XMMmmsi OrK-1 CnocobeH peluatb TUMOBbIE 3a4a4m

npodheccmoHanbHoM AeATENbHOCTU Ha OCHOBE 3HaHWIA
OpraHu4eckas xumusi, mamdeckas, OCHOBHbIX 3aKOHOB MaTeMaTU4YECKNX, ECTECTBEHHOHAYYHbIX U
KonnougHasi, aHanuTuyeckast XuMusi obLwenpodeccnoHanbHbIX AUCUUNIMH C MPUMEHEHNEM
VMHAOPMAaLMOHHO-KOMMYHUKALMOHHBLIX TEXHOMOMMI

CoNORLDNE

HBoo~NoarwNE

= e
WN RO

14.

5.1.2.2 MepeyeHb NPUMEPHbIX MeM 3JIEKMPOHHOU rpe3eHmayuu
O6Lwwan n HeopraHu4yeckas XuMmusi

McTopusa n coBpeMeHHOCTb Nepuogmyeckoro 3akoHa .M. MeHgeneesa.
PacTtBopbl B HaLLen Xn3Hu.

Boga — ocHOBa CyLLECTBOBAHUS.

3HaYeHne XMMNYECKOW KUHETUKN B XUMUN, BUOMOTMKN 1 CEINTbCKOM XO3SIACTBE.
Ponb xvMmnyecknx paBHoBecun B npupoae.

OHepreTrka BMOCUHTE3A N CMHTE3a HEYCTONYMBBLIX COEAUHEHUIA.

3HauyeHne pacTBOPOB CrabbixX 3MEKTPOSIMTOB B XUMUK, BUONOTN U TEOXUMUN.
MprMeHeHne Teopmum XMMMUYECKON CBSI3N B XMMUK U Buonorum.

Ponb okncnutenbHo-BOCCTaHOBUTENbHBLIX PpeakLuii B NPUPOAE U TEXHUKE.

. 3HayeHne KOMMMNEKCHbIX COeANHEHUIN B OMOXUMUN KITETKN.

HoBoe HanpasneHne B XumMun — 6|/|0HeopraHV|quKa;| XUMUaA.

. Ponb Boabl B cenbCkoM X0351IACTBE. DKOMNOrMYeckme acnekTbl BOAOMCMNONb30BaHNS.
. MonekynspHbI Kncnopopa kak OKUCInTEnb.

OpraHqucxaﬂ Xnumus.

MpupogaHble yrneBogopoabl. [lo6bi4a u obrnacT NpUMeHeHs.

HedTb, HedbTenpogykTbI.

MpupoaHbIi ras, cnocobbl AobbI4M, razomecTopoxaeHus B Omckor obnactu.
BeHauH, cTpoeHwne, ceonctea, FOCT.

BeHson, npumeHeHve, 3HaYeHe.

deHon u ero Npom3BoaHbIe, NPUMEHEHNE.

[veHoBble, kay4yku, pe3uHa.

ButamuHbl.

Anpl, TepneHbl, TOKCUHDI.

. Obnactn opraHM4eckoro cuHTesa.
. ®uToropMoHsl, Gronormyeckoe 3HaveHme.
. Mnactmaccel 1 gpyrme cuHTeTUYeCKMe BellecTBa.

|/|H,EI,I/IKaTOpr N UX 3Ha4eHne npu BbINONTHEHNN aHannaa.
rlpI/IMeHeHI/Ie JKCnpecc-meToAoB AnA nolyvyeHua OpMeHTMpy}OLLI,eIZ VIHd)OpMaLI,VIVI npun paccnenosaHnnn u

pPacKpbITUM NPECTYNNEeHNA.

15.
16.
17.

[NpumeHeHne MeToLoB aHANUTUYECKOM XMMUN B KPUMUHANMCTUYECKOM IKCNEpPTM3E.
[MNpumeHeHne aHanNnNUTUYECKOM XMMNN NPU paccrneaoBaHMmM SKONOrMYeCcKnx I'IpeCTyFIJ'IeHI/IIZ.
Bbuonornyeckoe 3HavYeHME COCTOSIHUMA KOSNTOMAHbLIX CUCTEM — 30fb W Tefb. CyTb N MeXaHu3Mm CcTapeHud

KOJTOUAHBLIX CUCTEM.

5.1.2.3 UHghopmayuoHHO-Memodu4eckue u MamepuasibHO-mexHu4Yeckoe obecrnevyeHue npouyecca ebIMNoJIHEeHUS!

3/1eKMpPOHHOU nNpe3eHmauyuu

1. MaTepuanbHo-TexHn4Yeckoe obecrneyveHre NpoLecca BbIMONMHEHNs 3MeKTPOHHON Npe3eHTauun — cM. MNpunoxeHue 6.
2. ObecneyeHre npoLecca BbINONTHEHNS 3NEKTPOHHOM Npe3eHTauun y4ebHom, y4ebHO-MeToanYeckon nutepaTypon n
MHbIMK BMBNNOTEYHO-MHDOPMALMOHHBIMK pecypcammn U cpeacTBamMu obecrnedeHns obpasoBaTesibHOro npoLecca — CM.
Mpunoxenwne 1, 2, 3.

14




LUKANA U KPUTEPUM OLIEHUBAHUA

— OLEHKa «3a4YTeHO» MO 3NEeKTPOHHON Mpe3eHTauuu NpuceBanBaeTcs 3a rMyGokoe pacKkpbiTMe TeMbI, Ka4eCTBEHHOe
ochopmreHne paboThl;
— OlLleHKa «He3ayTeHO» MO 3MEKTPOHHON MpeseHTauuy NpucBanBaeTcs 3a crnaboe U HEemMomnHoe PacKpbiTUe TeMbl,
HECaMOCTOSATENBHOCTb M3MNOXEHUs MaTepuana, BbiBOAbl U NPEAnOXeHUsl, Hocalme oBLUin XxapaKTep, OTCYTCTBUE
OTBETOB Ha BOMPOCHI.

5.1.2.4 Tunoeble KOHMPOJILHbIE 3ad0aHus

TunoBble KOHTPOMbHbIE 3a4aHUS UMK UHbIE MaTepurarbl, HeobxoarMble A5 OLEHKWN 3HaHUWA, YMEHWIN U HaBbIKOB U OMnbITa
AeATeNbHOCTU, XapaKTepu3yoLwmnx aTansbl OPMMPOBaHNSA KOMMETEHLMI B NPOLIECCe OCBOEHNS 0bpa3oBaTenbHON
nporpaMMbl; METOAMYECKME MaTepuansl, onpegensioLye npoueaypbl OLEeHNBAHUS 3HAHUIA, YMEHWI, HABLIKOB U (Mrn)
onbiTa A4eATEeNbHOCTH, XapakTepuaytoLme atanbl hOpMMPOBaHNS KOMNETEHUMIN npeacTasneHsl B MpunoxeHun 9 «PoHA,
OLEHOYHbIX CPeACTB N0 AUCLMNNNHE (NOMHas BEPCUSI)».

5.1.3 MNepeyeHb 3apaHuM AN KOHTPONbHbLIX paboT
obyyarowmxcsi 3a04Hou hopMbl 06yHeHUst

BapuaHT 1.

1. Npwn okucnexnun 16,74 r. AByxBaneHTHoro MeTtanna obpasoBanock 21,54 r. okcMaa. BelumMcnvTe mMonsipHble mMacchbl
3KBMBArneHTa MeTarnna u ero okcuga. Yemy paBHbl MONSpHasa N OTHOCUTENbHAs aTOMHas Maccbl metanna?
2. O6bAcHuUTE, KaKaFl VI3 OBYX 3IEKTPOHHbIX KOHCbI/IpraLI,VIVI aToma 6opa (B):
nepsas — 1s°2s' 2p unn BTOpas -— 1s°2s 2pl COOTBETCTBYET OCHOBHOMY COCTOSIHMIO? [lokaxuTe rpaduyecku
pacnpegeneHne 3neKTPOHOB MO aTOMHbIM opbuTanam.
3. Mo cTaHgapTHbIM 3HTaNbNUSM 06pa3oBaHNs BELLECTB OMpeaenuTb U3MEHEHWE SHTaNbMUN XMMUYECKOW peakuum,
npoTekatoLleln Npu cTaHaapTHBIX YCNOBUSIX:

ZCUZO(T) + CUZS(T) GCU(T) + SOQ(.—)
BbluncnunTb, Kakoe KONMYeCTBO Tenna BblAeNMnock UK NOrNoTUNOCk, ecni npopearuposan 1r. Cu,S.
4. Hanncatb BblpaxeHne 3aBMCUMOCTM CKOPOCTW peakumy OT KOHLUEHTpauun pearvpyowux sewecTts. Onpegenntb, BO
CKOIMbKO pa3 M3MEHUTLCS CKOPOCTb NPSAMON U 06paTHOW peakumm B CUCTEME, eCnv BOABOE YBEMUYNTD:

a) 4aBreHne B CUCTEME;

0) o6bem cuctembl (63 N3MEHEHMSA KONMYECTBA BELLECTB);

B) KOHLIEHTPALMM UCXOLHbIX BELLECTB.

C|2 nt 3F2(|— C|F3 (n)-
5. Bbluucnute monsipHyto KOHLI,eHTpaLI,VIPO M MOMSIPHYK KOHUeHTpauuto 3akBuBaneHta 20%-Horo pacteopa xnopwuaa
Kanbums nnoTHocTbio 1,178 riem®,
6. HanucaTb B MOHHO-MOMNEKYNApHON (DOPME ypaBHEHUSI peakuuii, NpuBOAALMX K 06pa3oBaHMI0 MaropacTBOPUMbIX
0CagKoB WU ra3os:

1) Pb(NO3), + KI —

2) Ko,COs3 + HCl —
7. Peakuuu BbipaxalTca cxemamu:

1) Nal + NaNO; + H2SO4 — NaS0O4 + NO + I + H20

2) CrCls + Brz + NaOH — NayCrO4 + NaBr + NaCl + H,O
CocTaBbTe 3MeKTPOHHble ypaBHeHUsi. PacctaBbTe kO3hULMEHTbI B ypaBHEHMAX peakuui. [ns kaxmonm peakuun
YKaXWTe Kakoe BELLECTBO SBMSAETCA OKUCIUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpw anekTponuse pacteopa CuCl, Ha aHoge Bbigenunock 560 mn rasa (ycnoeusi HopmarnbHble). Hantn maccy meam,
BblAENUBLLUENCSH Ha KaToae.

BapwuaHT 2
1. Bbl‘-MCJ'IVITe B Monsix: a) 6,02 - 10% monekyn C,Hy; 6) 1,80 - 10** aToMoB a30Ta;
B) 3,01 - 10% mornekyn NHs. KakoBa MonsipHas macca ykasaHHbIX BeLlecTB?

2. HaSOBVITe 3JIEMEHTbI, MONOKUTENbHbIE MOHBI KOTOPbIX MMEHOT CriedyloLume SMneKTpoHHbIe KoHdpurypauuu: 1s%(d
1s 2s (32*) ls 2s 2p (33*) 1s%25%2p°(3%);
1s°2s? 2p 3s? 3p ®3d%s (3 ).
3. Mo cTaHgapTHBIM SHTanNbNMAM OOpa3oBaHWsA BELLECTB ONpefenuTb U3MEHEHUEe JHTanbMUM XUMWYECKOW peakuumu,
npoTekarLen Npu CTaH4apTHBIX YCIOBUSIX:

Al2O3(r) + 3SO3() = Al2(SO4)3(m).
BbluncnunTb, kakoe KONM4eCTBO Tenna BblAENUIIOCh UK NOrMOTMUIOCk, ecnu npopearnposan 1r. Al;Os.
4. OnpepennTb, BO CKOMbKO pa3 U3MEHUTLCA CKOPOCTb peakuui MpU M3MeHeHun TemnepaTypbl oT 420 go 320°C, ecrm
TemnepaTypHbI KO3 ULMEHT paBeH 3,9.
5. Yemy paBHa MonﬂpHaﬂ KoHueHTpauusa aksuaneHTa 30%-Horo pactsopa NaOH
nnoTHocTblo 1,328 r/cm®? K 1n atoro pactBopa npubasunu 5n Boabl. Bbluncnnte MaccoByk (NMPOUEHTHYH) OO0
nony4eHHoro pacreopa.
6. HanucaTb B MOHHO-MOMNEKYNAPHON (DOPME YpaBHEHUS peakuui, NpuBOAALMX K 06pa3oBaHWI0 MarnopacTBOPUMbIX
0CajKOB WIU ra3os:

1) CuSO4 + NaOH —

2) CaCOs3 + HCIl —
7. Peakuun BbipaxatoTcs cxemamu:

1) MnS + HNO3; — Mn(NO3); + S + NO + H,O

2+);
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2) Cu + H,SO4 — CuS0O4 + SO, + H,O
CocTtaBbTe 3NMeKTpOHHble ypaBHeHWsi. PaccTaBbTe KO3(UUMEHTbI B ypaBHEHMAX peakuuin. [Onsg kaxgon peakumu
YKaXuTe Kakoe BELLECTBO ABMAETCA OKUCIUTENEM, KaKoe — BOCCTaHOBUTENEM.
8. Bbumcnute maccy cepebpa, BblOENMBLLETOCS Ha KaTtoge Mpu MPOonyckaHuy Toka cunor 6A yepes pacTBop HUTpaTa
cepebpa B TeveHne 30 MUH.

BapuaHT 3

1. Ncxoas n3 monspHon mMacchl yrinepoaa v BoAbl, onpeaenvte abcomnoTHy0 Maccy atoMa yrrepoga U Morekynbl Bogpl
B rpamMmmax.
2. HaSOBVITe SJ'IeMeHTbI 0TpmuaTeanble VIOHbI KOTOpbIX MMET creaylowmne 3MeKTPOoHHbIe  KOHurypauum:
1s°2s%2p 231 ) 1s 22s%2p (32) 1s°25°2p°3s23p°(0%);
[Ar]3d™°4s%4p°(3%).
3. Mo cTaHgapTHBEIM SHTanNbNMAM OOpa3oBaHWA BELLECTB ONpefennTb U3MEHEHUE 3HTanbMUM XUMWYECKOW peakuuu,
npoTekaloLlen Npu cTaH4apTHBIX YCNOBUSIX:

ZZI’IS(T) + 302(.—) = ZZI’IO(T) + ZSOQ(r).
BblymcnnTb, kakoe KonNuy4ecTBo Tenna BblAENUNOCL UMW NOrMOTUNOCH, €ChK Npopearvposan 1r. ZnS.
4. PaBHOBecKe B CMCTEME YCTAHOBMIIOCH MPW HEKOTOPOW TemnepaTtype u KoHueHTpaumsax Bewects: [Cly] = 1,1 monk/n;
[F2] = 0,3 monb/m; [CIF3] = 6,0 monb/n.

Cl + 3F; —’ 2CIFs.
BbumcnuTb KOHCTaHTy PaBHOBECWS 1 OMPEASNNTL Ha4aMbHbI® KOHLIEHTPALMN MCXOAHBIX BELLECTB.
5. K 3n 10%-Horo paCTBopa HNOs nnoTHocTblo 1,054 r/cm® npubaBunun 5n 2%-Horo pactBopa TOW X€ KWCMOThI
nnoTHocTbio 1,009 r/cm®. Bbluncnute MacCOBYIO (MPOLEHTHYI) M MOMSAPHYIO KOHLEHTpaLun Mofy4yeHHOro pacTeopa,
06beM KOTOporo paseH 8n.
6. HanucaTb B MOHHO-MOMNEKYNAPHON (DOPME YpaBHEHWUS peakuui, NpuBogdaLmMx K obpa3oBaHU0 ManopacTBOPUMbIX
0CajKOB MW ra3os:

1) NaxSO3 + HSO4 —

2) AlBr3 + AgNO3 —
7. Peakuun BblpaxatoTcs cxemamu:

1) Na,S + Na,Cr,07 + H,SO4 — Crz(SO4)3 + S + Na,SO4 + H,O

2) Ni(OH); + NaCIO + H,0 — Ni(OH); + NaCl
CocTtaBbTe 9MeKTPOHHble ypaBHeHWsi. PaccTaBbTe KOI(MUUMEHTbI B ypaBHEHUAX peakuui. [ns kaxgow peakuum
yKaxuTe, Kakoe BeLLeCTBO ABMAETCA OKUCIMTENEeM, Kakoe — BOCCTaHOBUTENEM.
8. Ckonbko BpeMeHu noTpebyeTcs Ans NOMHOro pasnoXxeHns 2 Mornen BoAbl TOKOM cunow 2A?

BapwuaHT 4
1. B kakom konnyectBe Cr(OH)s; cooepXXmTcsa CTONbKO Xe SKBVIBaJ'IEHTOB CKOJ‘IbKO B 174,96r Mg(OH),?
2. OneKTpoHHas CTPyKTypa atoma onucbiBaeTcs hopmyrnon 1s22s? 2p £3s? 3p 63d°4s?. Kakoit aT0 anemeHT?
3. Mo ctaHgapTHBIM 3HTanbnNusAM obpasoBaHUs BELLECTB OMpeaenvTb
M3MEHEHMNE JHTAaNbNUN XMMUYECKOW peakumm, NpoTekatowen npyu cTaHAapTHLIX YCIOBUAX:
O2p + 4HC|(r) = 2H20x) + 2C|2(r).
BbumcnnTb, kakoe KonNMYecTBO Tenna BblAENUNOCh UK MOrMOTUNOCh, ecnu npopearmposan 1r Oa.
4. Hanncatb BblpameHme 3aBMCUMOCTM CKOPOCTM peaKLmmn OT KOHLEHTpaUMM pearvpyrLwmx BeLLecTB AN CUCTEMbI:
2NOzr) —» N204(
OnpegennTb, BO CKOMbKO pa3 M3MEHWUTLCH CKOPOCTb MPSIMOW 1 0BpaTHONM peakummn B cUCTeMe, eCnv BABOE YBENUYNTD!
a) AaBreHve B CUCTEME;
6) 06beM cuctembl (6e3 U3MEHEHUsT KONMYeCcTBa BELLECTB);
B) KOHLEHTPaLMN NCXOAHBIX BELLECTB.
5. Ckonbko rpammoB Nap;SO3 notpebyeTcsa ans npurotoBneHuns 5n 3%-Horo (no macce)
pacTteopa nnoTHocTelo 1,075 r/mn?
6. Hanucatb B MOHHO-MOMNEKynspHOW OpMe  ypaBHEHMA  peakuui, npuBoaAWMX K  obpasoBaHuio
ManoAMCccoLMMpPOBaHbIX COeAUHEHVI:
1) NazS + H.SO4 —
2) HCOOK + HNO3 —
7. Peakuun BbipaxatoTcs cxemamu:
1) As + HNO3 — H3AsO4 + NO» + H.O
2) NaNO; + K;Cr207 + H2SO4 — Cra(S04)3 + NaNO3 + K2SO4 + H0
CocTtaBbTe 9MeKTpOHHble ypaBHeHusi. PacctaBbTe KO3I(MUUMEHTbI B ypaBHEHMAX peakumin. [ns kaxgon peakuun
yKaXunTe, Kakoe BELLeCTBO SABMAETCA OKUCIMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. 3a 10 MMH. u3 pacTBopa MNaTUHOBOW conu Tok curon 5A Bbigenun 1,517r Pt. Onpegenntb 3KBMBANeHTHYIO Maccy
nnaTuHbI.
BapuaHTt 5
1. KonunyecTtBo BewlecTBa cynbdata 6apusi BaSO., B3siToro ans npoBeaeHust onbita, pasHo 0,12 monb. Paccuutainte
maccy aToro BelyecTsa.
2. Kakasi n3 npvBefeHHbIX 3MNEKTPOHHbIX KOHAUIypaLmin HOPManbHOrO COCTOSIHUS aToMa SABMSETCS NpaBUIbHON:

a) B)

ERER
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MoTomy yto: 1) B cny4yasx ... HapyLweHo npasuno 'yHaa; 2) B cnyyasx ... HapyweH npuHuun Maynu; 3) B cny4vasx ...
3HEeprvsa atoma He MUHMMarbHa.
3. Mo ctaHAapTHBIM 3HTanNbNMAM obpa3oBaHUS BELLECTB ONpeaenuTb W3MEHEHUE SHTanbNuM XMMUYECKOM peakumu,
npoTekaroLlen npu craHgapTHbix yernosusix: CaO) + 3Cpap.) = CaCry + COyy)
BblyncnnTb, kakoe KonNnyYecTBO Tenna BblAENNNOCh UK NOrMOTUNOCH, ecnu npopearmposan 1r CaO.
4. OnpeAennTb, BO CKOMbKO pa3 U3MEHUTLCA CKOPOCTb peakLi Npu naMeHeHUn TemnepaTypsl oT 600 ao 400°C, ecnm
TemnepaTypHbIn koadpduumeHT paseH 1,6.
5. Hantn maccoByto om0 a3oTHOM KUCMNOThbl B pacTBope, B 11 koToporo cogepxutcs 224r. HNOs. NnoTHocTb pacsBopa
1,12r/mn.
6. Hanncatb B MOHHO-MONEKYNspHON hopMe ypaBHEHMS peakLuii, NPUBOASALLMX K 06pa3oBaHnio ManoancCoLUmnpyoLLImx
COEVHEHWIA: 1) FeS + HCl — 2) NH4CI + Ca(OH),; —
7. Peakuun BblpaxatoTcs cxemamu:

1) SO, + KMNnO4 + H20 — MnO; + KSO4 + HaSO4

2) C + K2Cr207 + HSO4 — CO; + Crp(S04)3 + K2SO4 + H20
CocTtaBbTe 9MeKTpPOHHble ypaBHeHus. PacctaBbTe KO3I(MUUMEHTbI B ypaBHEHMAX peakunin. [ns kaxgon peakuum
yKaxuTe, Kakoe BEeLLeCTBO ABMAETCA OKUCIMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Mpwn anekTtponuse BogHoro pactBopa Crz(SO.)3 TokoM curoi 2A macca katoga yeBenuuunacb Ha 8r. B Teuenue,
Kakoro BpEMEHU NPOBOAWMMN 3NEKTPONM3?

BapwuaHT 6

1. Onpepenute maccy obpasua okcupga cepbl (IV), KOTOpbI COAEPXKWT CTOMBKO €& MOreKyn, CKOMbKO aToMOB
COOEPXKMTCA B KyCOUKe xenesa maccom 1,4r.
2. HanuwwuTe pacnpegeneHve 3neKkTPOHOB MO 3HEPreTMYECKUM YPOBHAM U MOAYPOBHAM 3fIEMEHTOB C MOPSAAKOBbLIMU
Homepamu 8 n 18.
3. Mo cTaHgapTHBIM SHTanNbNMAM 0Opa3oBaHWA BELLECTB ONpefennTb U3MEHEHUE SHTanbMUM XUMWYECKOW peakuuu,
npoTekaroLLen npu ctaHgapTHbIX ycrosusix: Fe20sq) + 3CO() = 2Fe(r) + 3COx()
BbluncnunTb, Kakoe KONUMYEeCTBO Tenna BbiAENUNOCh UNKW NOrMoTUNoCk, ecnu npopearvposan 1r Fe,Os.
4. PaBHOBecue B cucteme 250, + Oz <> 2S03 yCcTaHOBUIOCH MPU HEKOTOPOW TEMMEpPaType M KOHLEHTpaLMsaxX
BewecTs: [SO] = 0,4 monb/n; [O2] = 1,0 monk/n; [SO3] = 0,8 Monb/n. BblYMCANUTL KOHCTAHTY paBHOBECUS U ONpeaenvTb
HayanbHble KOHLEHTPAaLMN UCXOOHBIX BELLECTB.
5. K500 mn 32%-Horo (no macce) HNO3 nnoTtHocTeio 1,20 r/mn npubasunu 1n Bogebl. Yemy paBHa maccoBas gona HNO3
B MONy4eHHOM pacTeope?
6. HanucaTb B MOHHO-MOMEKYNAPHON hopMe YpaBHEHUS peaKkLMin HelTpanusaumm: 1) HCI + Ba(OH); —

2) HF + KOH —
YkasaTtb, Kakme 13 3TUX peakumin npoTekaT 06paTtumo, a kakme — HeobpaTumo.
7. Peakuuu BblpaxatoTcsa cxeMamu: 1) Zn + NaNO3 + NaOH — NayZnO; + NH3z + H,O

2) FeSO4 + KmnO4 + H2SO4 — Fey(S04)s + MNSO4 + K2SO4 + HoO
CocTtaBbTe 9MeKTpPOHHble ypaBHeHus. PacctaBbTe KO3I(MUUMEHTbI B ypaBHEHMAX peakuuin. [ns Kaxgon peakuum
yKaXxunTe, Kakoe BELLeCTBO SABAETCA OKUCIMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Yemy paBHa 9KBMBaneHTHas Macca kagmus, ecnv Ans BblgenexHus 1r kagmust M3 pacTBopa ero Conu Hago
nponycTuTb Yepes pacteop 1717 Kn anektpunyecTtsa?

BapuaHTt 7
1. Onpenenute KONMYECTBO BELLECTBA IKBMBArEHTa U MOJISIPHYIO Maccy akBMBaneHToB docdopa, kucnopoaa n 6poma
B coeanHeHusx PHs, H,O, HBr.
2. N3obpa3snTe rpadmyeckne aneKkTpoHHbIE (OOPMYnbl CrieQyHLWNX 3NIEMEHTOB:
a) ptopa; 6) poccopa; B) kanus.
3. Mo cTaHaapTHbLIM 3HTanNbNMaAM obpa3oBaHNs BELLECTB onpeaenvTb
N3MEHEHME JHTaNbNMM XMMUYECKOW peakLmm, MpoTeKatowen Npy CTaHAaPTHBIX YCMOBUSX:
2FeSO4(T) = Fezoa(T) + 2502(.—) + 1/202(.—)
BblumcnnTb, kakoe KONMYecTBO TeNna BblAENMNOCH UK NOrMOTUNOCKL, ecnn npopearvposan 1r FeSOa.
4. HanucaTb BblpaXeHne 3aBUCMMOCTM CKOPOCTM peakLmmn OT KOHLIEHTPaLMM pearvpyroLLmMx BELLECTB AMS CUCTEMBI:
2COy(r) + 4H20(y :’ 2CH30OHr) + 302
OnpepennTb, BO CKOMBKO pa3 M3MEHUTLCA CKOPOCTb NPSMOW 1 06paTHOW peakuum B CUCTEME, ECNN BABOE YBENUYUTD!
a) AaBreHne B CUCTEME;
0) o6beM cuctembl (63 N3SMEHEHMS KONMYECTBA BELLECTB);
B) KOHLIEHTPaLMM UCXOLHbIX BELLECTB.
5. Hantn maccy NaNOs, Heobxoammyto ans npurotoenenmsa 300 mn 0,2M pacTBopa.
6. HanucaTb B MOHHO-MONEKYNSAPHOW hopMe ypaBHEHUSA peakunin HenTpanusauum: 1) Fe(OH)3 + HNO3 —
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2) CH3COOH + NH4OH —
YKasaTb, Kakne u3 aTux peakuuin npotekatoT obpaTnmo, a Kakne — HeobpaTnMo.
7. Peakuun BblpaxatoTcs cxemamu:

1) Se + Cl, + H,O — H,SeOg4 + HCI

2) FeSO,4 + HNO3 + H,SO4 — Fez(SO4)3 + NO + H,O
CocTtaBbTe 9MeKTPOHHble ypaBHeHWs. PaccTaBbTe KOI(MUUMEHTbI B YpaBHEHUAX peakuuin. [ns Kaxgown peakuuu
yKaxuTe, Kakoe BELLEeCTBO ABMAETCA OKUCMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. lNMpu npoxoxaeHun 4Yepes pacTBOp CONU TpexBaneHTHoro metanna toka cunon 1,5A B TeyeHne 30 MUH. Ha kaTtoae
Bblaenunock 1,071r metanna. Beluncnmte aTOMHyt0 Maccy meTtanna.

BapwuaHT 8

1. B kakon macce NaOH cofepXXuTcs TO e KONMYeCcTBO aKBMBaneHToBs, 4To 1 B 140r KOH.
2. HanvwuTe anekTpoHHble hopmMynbl crneayoLwmx 3NeMeHTOB:
a) yrnepoaa; 6) docdopa; B) Kanbuus.
3. Mo cTaHaapTHbLIM 3HTanNbNMAM obpas3oBaHNs BELLECTB onpeaenvTb
M3MEHeHMe SHTanbNMM XMMUYECKOM peakuun, npoTekaLwen Nnpm cTaHaAapTHbIX YCNOBUAX:

SCaO(T) + PzOs(T) = Cag(PO4)2(T)
BblumcnnTb, kKakoe KONMYeCcTBO Tenna BblAENUNOCh UKW NOrMoTUNoCk, ecnv npopearvposan 1r P20s.
4. OnpeaennTb, BO CKOMbKO pa3 U3MEHMTLCA CKOPOCTb peakLui Npu M3MeHeHun TemnepaTypbl oT 215 no 185°C, ecnm
TemnepaTtypHbIA KO dULMEHT paBeH 2,8.
5. Ckonbko rpammoB Na;CO3 cogepxutcsa B 500 mn 0,25H. pactBopa?
6. HanucaTb B MIOHHO-MOMEKYNAPHON hopMe YpaBHEHNS peakLMin HelTpanusaumm:
1) HNO; + NH4,OH —
2) HzS + NH,OH —
YKkasatb, Kakne u3 aTux peakuuin npotekalot obpaTnmo, a kakne — HeobpaTnmo.
7. Peakuun BbipaxatoTca cxemamu:

1) Zn + HSO4 — ZnSO4 + S + H,0

2) H,0, + KMnO4 + HNO3z — Mn(N03)2 + O, + KNO3 + H,O
CocTaBbTe 3MeKTpPOHHble YypaBHeHWsi. PaccTaBbTe KO3(UUMEHTbI B YpaBHEHUSAX peakuui. [ns Kaxgow peakuum
YKaXuTe, Kakoe BELLECTBO SABMAETCA OKUCMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. lNpw anekTponmse ConNu HEKOTOPOro MeTanna B TevyeHme 1,54 npu cune Toka 1,8A Ha kaTtofe Bblgenunock 1,751 aToro
mMeTanna. BeluMcnurte aKkBMBaneHTHy0 Maccy metanna.

BapuaHTt 9

1. HekoTopoe konuyecTBoO MeTarnrna, SKBMBasNieHTHasa Macca KOToporo paeHa 27,9r/Monb, BbITECHSET 13 kUcroTbl 700 mn
BOZIOPOAA, N3MEPEHHOIO NpY HOpMarbHbIX ycnoBusax. Onpeaenutb Maccy MeTanna.
2. 3anucaTb 3NekTpoHHble opMyrbl aTOMOB 3fieMeHTOB ¢ 3apsigoM sgpa 8 u 53. CoctaButb rpadnyeckme Cxembl
3anoIHEHUsI ANEKTPOHaMM BaneHTHbIX opbuTanemn aTnx aToMoB.
3. Mo cTaHaapTHbIM 3HTanNbNMaAM 0bpa3oBaHNs BELLECTB onpeaenvTb
M3MEHEHME SHTanNbNUM XMMUYECKOM peakuun, NpoTekawLwen Npy CTaHaAapTHLIX YCIOBUSAX:

CaCazr) + 2H20x) = Ca(OH)zr) + CaHz(
BbluncnuTb, Kakoe KONMYECTBO Tenna BbiAENUNOCh UK NOrNOTUNOCE, ecnu npopearvposan 1r CaCs.
4. PaBHOBecwKe B cucteme

2NO + 0> —>' 2NO;
YCTaHOBWIOCH NPY HEKOTOPOW TEMNepaType U KOHLIEHTpaLMAX BELLECTB:
[NO] = 4,0 monb/n; [O2] = 1,0 monb/n; [NO2] = 0,9 monb/n. BelYMCnnMTE KOHCTaHTY paBHOBECKS 1 ONpPeaennUTb HaYanbHble
KOHLEHTPaLUN UCXOOHbIX BELLECTB.
5. N3 400r 50%-Horo (no macce) pactBopa H»SO. BeinapusaHuem yaanunu 100r Bogbl. Yemy paBHa maccoBas gons
H>SO4 B ocTaBlieMcsi pacteope?
6. CocTtaBbTe B MONEKYNsSpHOM (hOpME YpaBHEHWUs peakuui, KOTOpble BbIpaXalTCs CReaylwUMU  UNOHHO-
MOJEKYNSAPHBIMU YPABHEHUSIMU:

1) NO; + H" = HNOg;

2) Cu®* + 20H = Cu(OH),|;

3) Pb? + 21" = Pbls|.
7. Peakuun BbipaxatoTcs cxemamu:

l) FeO + HNO3z — Fe(N03)3 + NO> + H,O

2) NaCrOs + PbO, + NaOH — Na,CrO4 + NaxPbO; + H,O
CocTaBbTe 9MeKTpPOHHble ypaBHeHWsi. PaccTaBbTe KOI(MUUMEHTbI B ypaBHEHUAX peakuui. [ns Kaxgow peakuum
YKaXunTe, Kakoe BEeLeCTBO SABMAETCA OKUCIMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Mpw anekTponuae pacTBopa CuSO4 Ha aHofe BbiAenunock 168 cm® rasa (H.y.). COCTaBbTe SMEKTPOHHbIE YPaBHEHMS
NpoLEeCccoB, MPOUCXOASALLUX HA SNEKTPOAAX, U BbIYMCIUTE, Kakas Macca Meau Bbliaenunacb Ha kaToae.

BapuaHTt 10

1. Ha HenTtpanusauuio 2,45r kucnotsl naet 2,00r rmgpokemaa Hatpus. Onpegenntb 3KBMBANeHTHYI0 Maccy KUCHOTbI.
2. 3anucaTtb aNeKTpOoHHble POpMyrbl aTOMOB 3neMeHToB C 3apsgom sapa 13 n 63. CoctaButb rpadumyeckme cxembl
3anoJiHEHUS 3NEKTPOHAMN BaneHTHbIX opOuTanen aTmx aToMoB.
3. Mo cTaHgapTHbIM SHTaNbNUAM 006pa30BaHMA BELLECTB OMpenenuTb U3MEHEHWE SHTaNbMUN XMMUYECKOW peakuuw,
npoTekatoLen npu ctadgapTHbiX yenosusx: 4NHs) + 302 = 2Nz + 6H20x)
BblymcnnTb, kakoe KONMYeCcTBO TeNna BblAENMNOCh UMW MOrMOTUNOCK, ecnn npopearvposan 1r NHs.
4. HanucaTtb BblpaxeHue 3aBMCYMOCTM CKOPOCTI PeaKLiM OT KOHLEHTPALMN pearmpyioLumx BELIECTs Ans CUCTeMbI:

4NH3(|—) + 302(.—) < 2N2(r) + 6H20(.—)
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OnpenennTb, BO CKOMNbKO pa3 M3MEHUTLCS CKOPOCTb MPsIMON 1 06paTHON peakuuy B CUCTEME, ECNN BABOE YBEMUYUTL:

a) oaBrneHue B cucteme; 6) 06bem cuctembl (6€3 M3MEHEHUS KONMYECTBA BELLIECTB);

B) KOHLIEHTPaLMM UCXOLHbIX BELLECTB.
5. [o kakoro obbema cnegyet pa3basutb Bogon 2,4n 1,6H. HCI ana nony4venus 0,25H. pactBopa?
6. CocTaBbTe MOMNEKYNAPHbIE YPABHEHUSI peaKLMIi, KOTOPbIE BbIpaXatTCH MOHHO-MOJEKYNAPHBIMU YPaBHEHUAMM:

1) Zn*" + H,S = ZnS + 2H"

2) Ag” + CI' = AgCl
7. Peakuuu BblpaxaloTcs cxemamu:

1) Zn + H,SO4 — ZnS0O4 + H,S + H.O

2) HNO; + Br, + H,O — HNO3 + HBr
CocTaBbTe 3nMeKTpOHHble ypaBHeHWs. PacctaBbTe KO3(UUMEHTbI B ypaBHEHMSAX peakunin. [ns kaxmon peakuun
yKaXnTe, Kakoe BELLEeCTBO SABIAETCA OKUCMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. OnekTponua pactBopa cynbdaTa HEeKOTOporo MeTasnna NpoBOAWNAM Mpu cune Toka 6A B TedyeHue 45 MuH., B
pesynbTaTe Yero Ha katoge Bblgenunock 5,49r metanna. Beluncnute akBuBaneHTHyt0 Maccy meTanna.

BapuaHnT 11

1. Mpun B3anmogencTeum 5,95r HekoToporo BellecTBa ¢ 2,75r xnoposogopoda nonyyunoce 4,40r conu. Belumcnutb
3KBUBANEHTHblE MacChl BellecTBa 1 06pa3oBaBLLENCHA COMW.
2. 3anucaTtb anekTpoHHble hOpPMyIbl aTOMOB 31EMEHTOB € 3apsaom sapa 18 mn 83. CoctaButh rpaduyeckme cxembl
3anoriHEHUS ANEKTPOHaMM BaneHTHbIX opbuTanemn aTnx aToMoB.
3. Mo cTaHgapTHBEIM SHTanNbNMAM O0Opa3oBaHWA BELLECTB ONpefennTb U3MEHEHUE SHTanbMUM XUMWYECKOW peakuuu,
npoTekatoLlen npu ctaHgapTHbix ycrnosusx: NaOHr) + HCly) = NaClry + HaOgx
BbluncnuTb, Kakoe KONUMYECTBO Tenna BblAENMNoChk UMK NOrNOTUNOCk, ecnu npopearmposan 1r NaOH.
4. OnpepennTb, BO CKOMbKO pa3 U3MEHUTLCA CKOPOCTb Peakuyi MpU M3MeHeHun TemnepaTypbl oT 330 go 520°C, ecnm
TemnepaTypHbIA kK0apdULMEHT paBeH 2,7.
5. Hantn monsapHocTb 36,2%-Horo (no macce) pacteopa HCI, nnotHocTb koTtoporo 1,18 r/mn.
6. CocTaBbTe MONEKYNSAPHbIE U MOHHO-MOINEKYNSIPHBIE YPABHEHWST peakLmMii B3auMOgeNCTBMSA B pacTBOpax Mexay:

a) AgNO3 n K>CrQy;

6) Pb(NO3)2 n Kl;

B) CdSO4 1 NazS.
7. Peakuun BblpaxatoTcs cxemamu:

1) MnSO4 + KCIO3 + KOH — KMnO4 + KCI + K»SO4 + H,O

2) FeCl, + HNO3 + HCl — FeCls; + NO + H,0O
CocTtaBbTe 9MeKTpPOHHble ypaBHeHWsi. PaccTaBbTe KOI(MUUMEHTbI B ypaBHEHMAX peakuui. [ns kaxgon peakuum
YKaXXUTE, KaKoe BELLECTBO ABMAETCHA OKUCNIUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpwn anekTponuse pacteopa conu kaamms udpacxogoBaHo 3434 Kn anektpudectBa. Beigenunocs 2r kagmus. Yemy
paBHa MonsipHasi Macca 3KBMBareHTa kagmns?

BapuaHT 12
1. Xnopug metanna cogepxut 69% xnopa. Belumcnute monsipHyto maccy aKkBuMBaneHTa metanna.
2. CTEyKTypa BarieHTHOro 9NIEKTPOHHOrO Cros atoma aneMeHTa BbipaXaeTcs hopMynow:
a) 5s°5p”; 6) 3d°4s’. OnpenenUTh NOPAAKOBLIN HOMEP U HAa3BaHWE ANeMeHTa.
3. Mo cTaHaapTHLIM 3HTanNbNMAM 0bpas3oBaHNs BELLECTB onpeaenvTb
N3MEHEHMe JHTaNbNMM XMMUYECKOW peakumm, MpoTeKatowen Npy CTaHAAPTHBIX YCMOBUSAX:
MgaN2(r) + 6H200x = 3Mg(OH)z2(r) + 2NHs()
BblumcnnTb, kKakoe KoNMYecTBO TeNna BblAENMAOCh UMW MNOrMOTUNOCHL, ecnu npopearuposan 1r MgsNa.
4. PaBHOBecue B cucteme
N2+02 —» 2NO
YCTaHOBWIMOCH NPV HEKOTOPOW TeMnepaType U KOHLEHTpaumsax BeLwecTB:
[N2] = 0,2 monb/n; [O2] = 0,9 monb/n; [NO] = 1,2 monb/n. BelMncnuTe KOHCTaHTY paBHOBECUSA M ONPeAenUTb HavanbHbIe
KOHLEHTPaLun NCXOOHbIX BELLECTB.
5. Paccuntarite HopManbHOCTb KOHLEHTPUPOBAHHOW COSISIHOW KUCIIOTbI MAIOTHOCTBIO
1,18 r/mn, cogepxawen 36,5% (no macce) HCL.
6. CocTaBbTe TPU MOMNEKYMSAPHBIX YPABHEHUS peakuuii, KOTOPbIE BbIPaXalTCS MOHHO-MOMEKYNSIPHLIM YpaBHEHNEM:
Mg®" + COs* = MgCOs.
7. Peakuun BbipaxatoTcs cxemamu:
l) Bi»S3z + HNO3; — Bi(NO3)3 +NO +S + H.O
2) FeSO4 + Oz + H2SO4 — Fex(S04)3 + H20
CocTaBbTe 9MeKTpPOHHble ypaBHeHWsi. PaccTaBbTe KOI(MUUMEHTbI B ypaBHEHUAX peakuui. [ns Kaxgow peakuum
yKaXunTe, Kakoe BELLeCTBO ABIAETCA OKUCMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. CocTaBbTe 9neKTPOHHbIE YpPaBHEHWS NMPOLECCOB, NMPOUCXOASALLMX Ha ANeKTpodax npu anektponuse pactesopa KOH.
Yemy paBHa cuna Toka, ecnu B TedeHue 14 15mmH 20cek Ha aHoae Bbigenunock 6,4r raza? CKonbko NUTPOB rasa (H.y.)
BbIOENMNOCH NPY 3TOM Ha kaToae?

BapuaHTt 13
1. K pactBopy copepxaiiemy cynbcat meam (lI) macconm 5,60r, gobaBunm pactBop rvapokcuaa Hatpus (B3ST B
n36biTke). Mpu aTom obpasoBanca ocagok maccon 3,06r. OnpegenvTe MaccoByo A0 Bbixoga rmapokcmaa meam (11).
2. HanucaTb anekTpoHHble opMyrbl MIOHOB sn? un s7.
3. Mo ctaHaapTHbLIM 3HTanNbNMaAM obpa3oBaHNs BELLECTB onpeaenvTb
M3MEHEHMWE JHTAmNbMNUMN XMMUYECKOW peakLimm, MpoTeKatoLwen Npy cTaHAAPTHLIX YCMNOBUSIX:
Na2003(T) + SiOz(T) = Na28i03(T) + COz(r)
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BblumcnnTb, kKakoe KONMYecTBO Tenna BbIAENUIOCH UK NOrMOTUNOCHL, ecnu npopearvpoBan 1r SiOa.
4. HanucaTb BblpaXeHue 3aBUCMMOCTM CKOPOCTU peakummn OT KOHLEHTPaLUuM pearvpyoLLmMx BELLEeCTB ANS CUCTEMBI:
10CO+10H2y  —»5CH4;)+5C0O2
OnpepennTb, BO CKOMbKO pa3 M3MEHUTLCSA CKOPOCTb NPSAMON U 06paTHO peakumn B CUCTEME, €CNU BABOE YBENUYNTD:
a) [aBreHne B CUCTEME;
6) o6bem cuctembl (6e3 N3MEHEHMS KONMYecTBa BELLECTB);
B) KOHLEHTpaLMN NCXOOHbIX BELLECTB.
5. MnotHocTb 40%-Horo (no macce) pactBopa HNOs; paBHa 1,25 r/mn. PaccumtaTb MONSPHYK KOHLEHTpauuio u
MOISIPHYIO KOHLIEHTPALMIO 9KBMBANeHTa 3TOro pacteopa.
6. CocTaBbTe Tp¥ MOMNEKYNAPHbIX YPaBHEHUSI peakLni, KOTOPbIE BbIPaXatTCA MOHHO-MOJEKYNAPHBIM YPaBHEHNEM:
H* + OH = H,0.
7. Peakuun BblpaxatroTcsa cxemamu:
1) Cu + HNO3 — CU(NO3)2 + NO + H,O
2) NazAsO3z + Ko,Cr,O7 + HoSO4 — NazAsOg4 + CI’2(SO4)3 + K,SO4 + HO
CocTtaBbTe 9MeKTPOHHble ypaBHeHWsi. PaccTaBbTe KOSI(MUUMEHTbI B ypaBHEHMAX peakuuin. [ns Kaxgon peakuun
YKaXUTe, Kakoe BELLEeCTBO ABMSETCHA OKUCNUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Ha ckonbko ymeHbLUMTCS Macca cepebpsiHoro aHoaa, ecnun anektponus pactsopa AgNO3z npoBoanTb NpU cure Toka
2A B TeuyeHne 38muH 20cek? CocTaBbTe 9MEKTPOHHbIE YpPaBHEHMSI MPOLLECCOB, MPOUCXOAALWMX Ha rpaduToBbIX
anekTpoaax.

BapuaHT 14

1. BeluncnuTe maccy cynbdata 6apus, KOTopbln 06pasyeTcst Npu B3avMOLEWCTBUM pacTBopa xnopuga 6apusa maccon
6,241, C CepHON KUCMNOTON, B3ATOM B N30bITKE.
2. HanucaTb anekTpoHHble hopMynbl MoHoB Sn** 1 Mn?*,
3. Mo cTaHaapTHbLIM 3HTanNbNMAM obpas3oBaHNs BELLECTB OnpeaenuTb
N3MEHEHMWE JHTAmNbMNUN XMMUYECKOW peakLmm, MpoTeKatoLwen Npy cTaHAAPTHBIX YCMOBUSX:

NGQO(T) + Si02(T) = Na28i03(1)
BblumcnnTb, kakoe KONMYECTBO Tenna BbIAENUNOCh UK MOrMoTUNoCh, ecnu npopearmposan 1r NazO.
4. OnpeaennTb, BO CKOMbKO pa3 U3MEHMTLCA CKOPOCTb peakLyi Npu M3MeHeHun TemnepaTypbl oT 550 o 250°C, ecnm
TemnepaTtypHbIA KO dULMEHT paBeH 2,1.
5. Ckonbko munnunutpoB 96%-Horo (no macce) pacteopa H>SO4 NNOTHOCTLIO
1,84 r/mn HyxHoO B3sTb Anga npurotosnenns 1n 0,25H. pacteopa?
6. CocTaBbTe TpU MONEKYNAPHbIX YPABHEHWUS peakLMi, KOTOPbIE BbIPaXatTCs MOHHO-MOMEKYNSPHLIM YpaBHEHNEM:

Cu™ +s” =Cus.
7. Peakuuu BblpaxatoTcs CXeMamu:

1) H,SeO3 + HCIO3 — H2SeO4 + HCI

2) Mg + HNO3 — Mg(NO3)2 + NH4NOs3 + H,O
CocTaBbTe 3MeKTPOHHble ypaBHeHUsi. PaccTaBbTe KO3(UUMEHTbI B YpaBHEHUSX peakuuii. [ns Kaxgow peakuum
YKaXuTe, Kakoe BELLECTBO SBISETCA OKUCMMUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. CocTtaBbTe 3NEKTPOHHbIE YpaBHEHUSA MNPOLIECCOB, MPOUCXOASLUMX Ha YroNbHbIX 3MekTpogax npw anekTponuse
pactBopa AgNQOs;. Ecnn anektponus npoBoauTb C cepebpsiHbiM aHOAOM, TO €ro macca YMeHbLuaeTcss Ha 5,4r.
OnpepenuTte pacxoq anekTpu4ecTsa nNpu 3TOM.

BapuaHT 15

1. MNpu okmcneHnmn okeupa cepbl (IV) kucnopogom nony4umnu okeug cepbl (V1) maccon 12,8r. MaccoBasi aons Bbixoaa
npoaykta coctaBuna 40%. Paccuutante maccy okcuaa cepbl (IV), KoTopbI Obin B3AT ANS peakumm.
2. OneKTpoHHas CTPyKTypa atoma onucbiBaeTcs hopmyrnon 1522522p63$23p63d6452. Kakow aTo anemeHT?
3. Mo cTaHaapTHLIM 3HTanNbNMAM 0bpas3oBaHNs BELLECTB onpeaennTb
M3MEHEHWE SHTanNbNMM XMMUYECKOM peakuun, NpoTekawLwen Npy CTaHaAapTHLIX YCIOBUAX:

Si3N4(T) + GBa(OH)g(T) = 38a28i04(T) + 4NH3(|—)
BblymcnnTb, kakoe KONMYecTBO Tenna BblAENNNOCh UK NOrMOTUNOCh, ecnu npopearnposan 1r SizNa.
4. PaBHOBecue B cucteme

4HCI + O —*l 2H,0 + 2Cl,
YCTaHOBWIOCH NPY HEKOTOPOW TemnepaTtype 1 KOHUEHTpaLUnsX BeLLecTB:
[HCI] = 8,4 monb/n; [O2] = 2,1 monb/n; [H20] = 6,0 monb/n; [Cly] = 6,4 Mmonb/n. Beluncnntb KOHCTaHTy paBHOBECUSA U
onpeaennTb HayarnbHble KOHLEHTPaLMn NCXOOHbIX BELLECTB.
5. MnotHocTb 15%-Horo (no macce) pactBopa H»SOs paBHa 1,105 r/mn. BblMUCIUTE MOMSPHYK KOHLEHTPaUMIO U
MONSIPHYIO KOHLIEHTpaLUMIo 9KBMBArNeHTOB pacTBopa.
6. CoctaBbTe MOMNEKYNAPHbLIE ypasHeHuns peakumi, KOTOopble BbipaXKatoTCst MOHHO-MOJEKYNSAPHBIMU YPaBHEHUAMU:

a) CaCOs + 2H" = Ca’" + H,0 + COy;

6) Pb?* + 21" = Pbl,.
7. Peakuun BbipaxatoTcs cxemamu:

l) Zn + KoCr,07 + HSO4 — ZnS0O4 + CI’z(SO4)3 + K»S0O4 + H,O

2) MnO; + KCIO; + KOH — KoMnOg4 + KCI + H,0O
CocTtaBbTe 9MeKTpOHHble ypaBHeHusl. PacctaBbTe KO3(MUUMEHTbI B ypaBHEHMSAX peakuuin. [ns Kaxgown peakuum
yKaXunTe, Kakoe BELLeCTBO SABIAETCA OKUCIMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. OnekTponus pactBopa cynbdara uuHKa NpoBoAMIM B TeveHun 54, B pesynbTaTe 4Yero BblAenunocb 6n kucnopoga
(H.y.). CocTaBbTe ypaBHEHMS 3NeKTPOOHbIX MPOLLECCOB M BIYUCIINTE CUMY TOKA.
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BapuaHT 16

1. Onpepenute maccy obpasua okcupga cepbl (IV), KOTOpbI COAEPXKWT CTOMBKO € MOFEKyN, CKONbKO aTOMOB
COOEPXKMTCA B Kycouke xenesa maccon 1,4r.
2. Hanvwwute pacnpegeneHve 3nekTpoHOB MO 3HEPreTUYECKMM YPOBHAM W NMOAYPOBHAM 3MEMEHTOB C MOPSAKOBBIMU
Homepamu 8 n 18.
3. Mo cTaHaapTHbLIM 3HTanNbNMAM obpas3oBaHNs BELLECTB onpeaenvTb
M3MEHEHMNe JHTanNbNMM XMMUYECKOW peakumm, npoTekatowen npy CTaHAapTHLIX YCNOBUAX:

Fe203(T) + 3CO(|—) = ZFE(T) + 3002@
BblyncnnTb, kakoe KonNMyYecTBo Tenna BblAENUNOCH UMW NOrMOTUNOCH, ecnu npopearuposan 1r Fex0s.
4. PaBHOBecue B cucteme

250, + Oy _>' 2S03
YCTaHOBWIOCH NPW HEKOTOPOW TeMNepaType U KOHLIEHTpaLWsaX BELLECTB:
[SO;] = 0,4 monb/n; [O2] = 1,0 monb/n; [SO3] = 0,8 Monb/n. BblMMCAMTE KOHCTaHTy paBHOBECUMSA WM ONpenennTb
HavanbHble KOHLEHTPaL N UCXOOHbIX BELLECTB.
5. K500 mn 32%-Horo (no macce) HNO3 nnoTtHocTbio 1,20 r/mn npubasunu 1n Bogbl. Yemy paBHa maccosas gons HNO3
B MNONy4YeHHOM pacTeope?
6. HanvcaTb B MOHHO-MOMNEKyNApHOM hopme ypaBHEHUSA peakunii HemTpanusauum: 1) HCI + Ba(OH), —

2) HF + KOH —
YkasaTtb, Kakme 13 3TUX peakumin npoTekalT 06paTtumo, a kakme — HeobpaTumo.
7. Peakuun BblpaxatoTcs cxemamu:

1) Zn + NaNOsz + NaOH — NayZnO, + NH3 + H,O

2) FeSO4 + KMnOg4 + H2SO4 — Fey(S04)3 + MNSO4 + K2SO4 + HO
CocTtaBbTe 9MeKTPOHHble ypaBHeHWsi. PaccTaBbTe KOI(MUUMEHTbI B ypaBHEHUAX peakuui. [ns kaxgon peakuum
yKaxuTe, Kakoe BEeLLeCTBO ABMAETCA OKUCIMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Yemy paBHa a3KBMBaneHTHas Macca kagmusi, ecnu Ansa BbigeneHuns 1r kagmus u3 pacTtBopa ero conu Hago
nponycTuTb Yepes pacteop 1717 Kn anektpuyectsa?

BapuaHT 17
1. Onpegenute KONMYECTBO BELLECTBA IKBMBArEHTa U MOJISIPHYIO Maccy akBMBaneHToB docdopa, kucnopoaa n 6poma
B coeguHeHnusix PHs, H,O, HBr.
2. N3o6pasute rpacdmyeckme anekTpoHHbIE POPMYIbl CreayloWwmnx 3NIEMeHTOB:
a) propa; 6) poccopa; B) kanus.
3. Mo cTaHaapTHbLIM 3HTanNbNMAM obpasoBaHNs BELLECTB onpeaennTb
M3MEHEHMWE JHTAmbMNUM XMMUYECKOW peakLmm, MpoTeKatoLwen Npy cTaHAAPTHBIX YCMOBUSX:
ZFGSO4(T) = Fezoe,(T) + 2802(.—) + 1/202(.—)
BblymcnnTb, kakoe KonNMyYecTBO TeNna BblAENMAOCh UMW NOrMOTUNOChL, ecnu npopearupoan 1r FeSOa.
4. Hanucatb BblpaXeHne 3aBUCMMOCTM CKOPOCTU peakLmmn OT KOHLIEHTPaLUMM pearvpyroLLmMx BELLECTB A4S CUCTEMBI:
2C02(|—) + 4H20(|—) —’2'CH3OH(|—) + 302(.—)
OnpepennTb, BO CKOMBKO pa3 M3MEHUTLCA CKOPOCTb NPSMON U 06paTHOM peakumm B CUCTEME, eCNY BABOE YBENUYNTD:
a) 4aBreHne B CUCTEME;
0) o6bem cuctembl (63 N3MEHEHMS KONMMYECTBA BELLECTB);
B) KOHLIEHTPAaLMN UCXOOHbIX BELLECTB.
5. Havitu maccy NaNOs, Heobxogumyto ans npurotosnenus 300 mn 0,2M pactsopa.
6. HanucaTb B MOHHO-MOMEKYNAPHON hopMe YpaBHEHUS peaKkLMin HelTpanusaumm: 1) Fe(OH)3 + HNO3 —
2) CH3COOH + NH4OH —
YkasaTtb, kKakue U3 3TUX peakumin NnpoTekaT 06paTtumo, a kakme — HeobpaTumo.
7. Peakuun BbipaxatoTcsa cxemamu:
1) Se + Cl; + H,O — H;SeO4 + HCI
2) FeSO4 + HNO3 + H2SO4 — Fez(S04)s + NO + H2O
CocTtaBbTe 9MeKTpPOHHble ypaBHeHWsi. PaccTaBbTe KOI(MUUMEHTbI B ypaBHEHUAX peakuui. [ns Kaxgow peakuum
YKaXuTe, Kakoe BELLECTBO SBMSIETCS OKUCMUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpu npoxoxaeHnn Yyepes pacTBOP COMNM TPeXBaNEeHTHOro metanna Toka cunon 1,5A B TedeHme 30 MUH. Ha KaToae
Bblgenunock 1,071r metanna. BeluncnmTe aTOMHyt0 Maccy meTtanna.

BapuaHT 18
1. B kakon macce NaOH conepXutcst To e KONMYEeCTBO 3KBUBAIEHTOB, YTo 1 B 140r KOH.
2. HannwwnTte aneKkTpoHHble hopMyribl CREeAYLWUX 3NTIEMEHTOB!
a) yrnepoaa; 6) docdopa; B) Kanbuus.
3. Mo cTaHaapTHbIM 3HTanNbNMAM 06pa3oBaHNs BELLECTB ONpPeaEnUTb
M3MEeHeHWe SHTanbNM XMMUYECKOM peakuun, npoTekaoLwen npm ctTaHaapTHbIX YCNOBUAX:
SCaO(T) + P205(T) = Cag(PO4)2(T)
BbluncnuTb, Kakoe KONUMYEeCTBO Tenna BblAeNMnock UNun NOrnoTUNock, ecnu npopearmposan 1r P20s.
4. OnpenennTb, BO CKOMbKO pa3 U3MEHUTLCA CKOPOCTb PeakLuu Npu U3MeHeHun TemnepaTypbl oT 215 no 185°C, ecnm
TemnepaTypHbI KO ULMEHT paBeH 2,8.
5. Ckonbko rpammoB Na,CO3z copgepxutca B 500 mn 0,25H. pactBopa?
6. HanvucaTb B MOHHO-MONEKyNApHOW hopMe ypaBHEHUSA peakunii HemTpanusauum: 1) HNO; + NH4,OH —
2) H.S + NH4sOH —
YKa3aTb, Kakne u3 aTux peakuuin npotekatot obpaTnmo, a kakne — HeobpaTUmo.
7. Peakuun BbipaxatoTcs cxemamu:
l) Zn + H,SO4 — ZnS0O4 + S + H,O
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2) H>O5 + KMnO4 + HNO3z — Mn(N03)2 + O, + KNO3 + H2,0O
CocTtaBbTe 3MeKTpPOHHble ypaBHeHWsi. PaccTaBbTe KO3(MUUMEHTbI B ypaBHEHUAX peakuui. [ns Kaxgow peakuum
yKaXnTe, Kakoe BELLEeCTBO SBIAETCA OKUCUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpu anekTponmse Conu HeKOTOPOro MeTanna B TedeHme 1,54 npu cune Toka 1,8A Ha katoge Bblgenunocs 1,75r atoro
meTanna. Beluncnvrte akBMBaneHTHy0 Maccy MeTanna.
BapuaHTt 19
1. HekoTopoe konuuecTBo MeTanna, 3KBMBaneHTHas Macca KoToporo pasHa 27,9 r/Monb, BbITeCHAET 13 kucnotbl 700
MI BOOOPOAA, M3MEPEHHOTO Npu HOpMarnbHbIX ycnosusx. OnpegenvTts maccy metanna.
2. 3anucaTb 3NeKTpOoHHbIE POpMyrbl aTOMOB 3MneMeHToB ¢ 3apsgoM sgpa 8 u 53. CoctaButb rpadmyeckme Cxembl
3anoriHEHUs ANEeKTPOHaMM BaneHTHbIX opbuTanemn aTnx aToOMoB.
3. Mo cTaHgapTHBIM 3HTanbNUsSM O0Opa3oBaHWs BELLECTB ONpefennTb U3MEHEHUE 3HTanbMUM XUMWYECKOW peakuuu,
npoTekaroLlen npu ctaHgapTHbIX yernosusx: CaCory + 2H20u) = Ca(OH)2m + CoHa(y
BblumcnnTb, kKakoe KONMYeCcTBO Tenna BbIAENNNIOCh UK MOrMOoTUNOCh, ecnu npopearvposan 1r CaC..
4. PaBHOBecwe B cucteme 2NO + O, —/—» 2NO; ycTaHOBUNOCL MPWU HEKOTOPOW TemnepaType u
KoHueHTpauusx Bewects: [NO] = 4,0 mons/n; [O2] = 1,0 monb/n; [NO2] = 0,9 Monb/n. BeluMCnnTb KOHCTAHTY paBHOBECUS
1 onpeaenuTb HavanbHble KOHLEHTPaLMM NCXOA4HbIX BELLECTB.
5. N3 400r 50%-Horo (no macce) pacteopa H»SO. BbinapusaHuem yaanunu 100r Bogbl. Yemy paBHa maccoBas gons
H>SO4 B ocTaBLIEMCsI pacTBoOpe?
6. CocTtaBbTe B MOMeEKynsipHON OpPME YpaBHEHWS peaKUMIi, KOTOpble BbipaXalTcs CrneaylwuMm  NOHHO-
MOINEKYNAPHBIMU YPaBHEHUSAMU:
1) NO; + H" = HNOg;
2) Cu** + 20H = Cu(OH),|;
3) Pb* + 21" = Pbly|.
7. Peakuun BbipaxatoTcs cxemamu:
1) FeO + HNO3z — Fe(NOs3)z + NO, + H,O
2) NaCrOs; + PbO, + NaOH — Na,CrO4 + Na,PbO, + H,O
CocTaBbTe 3MeKTpOHHble ypaBHeHUsi. PaccTaBbTe KO3(UUMEHTbI B ypaBHEHMAX peakuui. [Ons kaxaon peakumu
YKaXuTe, Kakoe BELLECTBO SBIAETCA OKUCMTENEM, Kakoe — BOCCTaHOBUTENEM.
8. lNMpwn anekTponuse pactBopa CuSO,4 Ha aHoAe Bbigenunocb 168 cm’ rasa (H.y.). CocTaBbTe 3MEeKTPOHHbIE YPaBHEHWS
NpoLECCoB, MPONCXOAALLMUX HA SNEKTPOoAaX, U BblYMCIUTE, Kakasi Macca Meau Bblaenunach Ha kaTofe.
BapuaHT 20
1. Ha HenTpanusauuto 2,45r kucnotbl nget 2,00r rugpokcnaa Hatpus. OnpegenvTs 3KBUBANEHTHYHO Maccy KMCMOThI.
2. 3anucatb 9neKTPOHHblE POPMynbl aTOMOB 3MeMeHTOB ¢ 3apsgom sapa 13 n 63. CoctaBuTb rpaduyeckme cxembl
3anoriHEHUs ANEeKTPOHaMM BaneHTHbIX opbuTanemn aTnx aToOMoB.
3. Mo cTaHaapTHbIM 3HTanNbNMAM 0bpa3oBaHNs BELLECTB onpeaenvTb
N3MEHEHMWE JHTAmNbMNUN XMMUYECKOW peakLmm, MpoTeKatoLwen Npy cTaHAAPTHBIX YCMNOBUSX:
4NH3(|—) + 302(.—) = 2N2(|—) + 6H20(>K)
BblumcnnTb, kKakoe KONMYecTBO Tenna BbIAENUIOCh UMW NOrMOTUNOChL, ecnu npopearmposan 1r NHs.
4. HanucaTb BblpaXeHne 3aBMCMMOCTM CKOPOCTM peakummn OT KOHLIEHTPaLuW pearnpyroLLimx BeLLEeCTB A4S CUCTEMBI:
4NHar) + 302 22Nz(r) + 6H20(
OnpepennTb, BO CKOMBKO pa3 M3MEHNTBLCA CKOPOCTb NPSIMOV U 0BpaTHOW peakumm B CMCTEME, eCrnv BABOE YBENMUYNTD!
a) 4aBreHne B CUCTEME;
6) 06beM cuctembl (6e3 U3MEHEHUsT KONMYeCTBa BELLECTB);
B) KOHLIEHTPALIMM UCXOLHbIX BELLECTB.
5. o kakoro o6bema cnegyet pa3basutb Bogon 2,4n 1,6H. HCI ana nony4venns 0,25H. pactBopa?
6. CocTaBbTe MOMNEKYNAPHbIE YPABHEHWUSI peakLMi, KOTOPbIE BbipaXatoTCst MOHHO-MOSEKYNAPHBIMU YPaBHEHUAMU:
1) Zn** + H,S = ZnS + 2H*
2) Ag* + CI' = AgCl
7. Peakuun BbipaxatoTcsi Cxemamu:
l) Zn + H,SO4 — ZnSO4 + HLS + H,0
2) HNO3 + Brz + H,O — HNOs3 + HBr
CocTaBbTe 3NeKTpoHHble ypaBHeHWsl. PaccTaBbTe KO3((PULMEHTbl B ypaBHEHUAX peakuun. [Ona kaxgow peakumm
YKaXuTe, Kakoe BELLECTBO SBMSIETCS OKUCMUTENEM, Kakoe — BOCCTaHOBUTENEM.
1. OnekTponus pactBopa cynbgdara HeKOTOporo MeTanna npoBoAunu npu cune Toka 6A B TeyeHue 45 MUH., B
pesynbTaTte Yero Ha katoge Bblgenunoch 5,49r metanna. BeldncnvTte a3KBMBaneHTHYO Maccy MeTtanna.

LWKAJTA U KPUTEPUU OLEHUBAHUA
Pabota pomkHa ObITb BbINMOMIHEHA CAMOCTOATENbHO, Od)OpMIieHa B OTAeNbHy TeTpaab (dhann-
ckopocluMBaTenb), nognvMcaHa B COOTBETCTBUM C TpebGoBaHMsSIMM U coaHa Ha kadeapy ryMaHuWTapHbIX, couuManbHO-
3KOHOMUYECKMX U DyHOAAMEHTanNbHbIX AUCLUMNIWH 3a ABe HeAenu 4O Havana Ceccum.
«3auTeHo» BbICTaBNsAETCH B criy4vae BbinonHeHus 6onee 60% paboTbl NpaBumbHO.
«He 3auTeHO» BbICTaBNAETCA B Criyvae HenpaBubHO BbIMOMHEHHbIX 3a4aHuin nnu meHee 60% npaBunbHO.
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5.2 CamocTosiTenbHOe U3y4eHue Tem

Homep pasgena
OVCUMNIVHBI

Tema B cocTaBe pa3gena/Bonpoc B COCTaBe TeMbI
pasfena, BbIHECEHHbIE Ha CAMOCTOATENbHOE
nsyveHue

Pac4yeTtHas
TPYOOEMKOCTb, Yac

dopma TekyLLero
KOHTpOIs Mo Teme

1

2

3

4

OuHasa hopma o6yveHus

CTpoeHue aToMa U Nepuoguyveckas cuctema
1.UcTopust OTKpbITUSI CTPOEHMS aToMa.

2. 3HayeHue Teopun aTOMHOIO CTPOEHNSI.

3. NcTtopusi OTKpbITUS NEPUOANYECKOrO 3aKoHa.
4. HayyHewt  nopgsur u  6uorpacdpuma  O.W.
MenpeneeBa

5. OKMCNUTENBHO-BOCCTAHOBUTESNbHbLIE CBOMCTBA
3NeMEeHTOB B Nepuogmyeckon Tabnuue.

KoHcnekT

XumMunyeckas KWNHeTUKa U XMMM4yeckas
TepMoAuHaMukKa

1.HanpaBneHne xumMmn4yeckmx NnpoL,eccoB.
3HayeHue.

2.I'oMOreHHoe 1 reTeporeHHoe paBHOBECHE.

KoHcnekT

PactBopbl

1.3HayeHne pacTBOPOB B XM3HW YENOBEKA,
Npou3BOACTBE, CENIbCKOM XO35INCTBE.
2.Cnocobbl BbipaXkeHns cogepXXaHusi BeLLLeCTBa B
pacTtBope.

3.ArperaTtHble COCTOSIHUSA pacTBopa.
4.Boaa — yHMBepcanbHbI pacTBopuTEnb.
5. Knaccmndukaumsa n HomeHknaTypa
KOMMMEKCHbIX COEANHEHNI; YCTONYMBOCTb
KOMMNIEKCHbIX COEAMHEHUI B pacTBOpax

6. dakTopbl, BNUSIOLLNE HA YCTONYMBOCTb
KOMMNIEKCHbIX COEAMHEHWIA: TEMMepaTypa,
XenaTHbI adphekT, 3apag,
KoMmnnekcoobpasoBaTens.

KoHcnekT

Xumus metannos

1.0cob6eHHOCTb CTPOEHMS METANSIOB.
2.3HavyeHne MeTansoB B XWU3HW, TEXHUKE,
Npou3BOACTBE.

3.CoBpemeHHble crnocobbl 3aLMThl METaroB.
4.lMepexogHble 1 aMOTEPHbIE MeTaNsbI.

KoHcnekT

YrneBogopopabl.

1.MpupoAHbIE NCTOYHUKM YINEBOAOPOAOB: HE(Th,
NPVPOAHBIV ra3, KAMEHHbIN yronb.
2.lanoreHonpor3BogHbIe YrNeBogopoabl.

KoHcnekt

OpraHuyeckue coeAuHeHUs, cogepalyme
Kucrnopog

1.MHoroaToMHble cnupTbI

2.9cupsbl.

3.XumMn4yeckme cBoNCTBa KETOHOB U anbaeruaoB.
4. Xvpbl. Mbina.

KoHcnekT

OpraHuyeckue coefnHeHUs, cogepxailume
cepy, a3oT

1.AMuHbI. Cnocobbl nony4veHus.

2.®yHKUMM GENKOB.

KoHcnekT

Kap6ouuknuyeckme n BbICOKOMOJIEKYNSAPHbIE
cCoeANHEeHUs.

[OpMOHBI.

Ctepougpbl.

[eTepouunknbl.

ButamuHbl.

depMeHTHI.

. Aabl 1 TokcuHbl. CoeaMHEHUst BUOTEHHBIX 1
TOKCUYHbIX 3/1IEMEHTOB

cukhwnE

KoHcnekT

Bcero

10

3aoyHas popma obyyeHus

CTpoeHue aToMa U Nnepuoaunyeckas cuctema
5. WcTopus oTKpbITUSI CTPOEHUSt aToMa.

6. 3HayeHWe TEOPUM aTOMHOIO CTPOEHMUSI.

7. VcTopus OTKpbITVSI NEPUOANYECKOTO 3aKOHA.

Onpoc
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8. HayuHbn nogsur u  Guorpadms  [O.WN.
MenpeneeBa

5. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE CBONCTBA
3M1EMEHTOB B Nepuvoanyeckon Tabnuue.

XuMunuyeckasa KMHeTUKa U XUMMUeckKas
TepMoAuHaMuKa

1.HanpaBneHne xummnyeckmx NnpoLeccos. 6 Onpoc
3HayeHve.

2. OMOreHHOe 1 reTeporeHHoe paBHOBECHE.

PacTtBOpbI

1.3HayeHne pacTBOPOB B XM3HW YEIOBEKA,
Npou3BOACTBE, CENbCKOM XO35NCTBE.
2.Cnocobbl BbipaxeHns cogepxaHuns BeLlecTsa B
pacTtsope.

3.ArperaTtHble COCTOSIHUSA pacTBopa.
4.Bopa — yHuBepcarnbHbI pacTBopUTESb.
5. Knaccudukaumsa n HomeHknaTypa
KOMMIEKCHbIX COEAMHEHWI; YCTONYNBOCTb
KOMMNIEKCHbIX COEAMHEHUI B pacTBOpax

6. ®akTopbl, BAMSAIOLWME Ha YCTOWYMBOCTb
KOMMNMNEKCHbIX COEAMHEHWUI: TeMnepaTypa,
xenaTHbIM adpdpekT, 3apag
KomnnekcoobpasoBaTens.

6 Onpoc

Xumusa metannos

1.0cob6eHHOCTb CTPOEHMS METArSIOB.
2.3HayeHne MeTanmnoB B XWU3HW, TEXHUKE,
Npou3BOACTBE.

3.CoBpemeHHble CnOcoObI 3aLmUTbl MEeTansos.
4.MepexogHble n am@oTepHbIE MeTanbl.

6 Onpoc

YrneBogopogabl.

1.MpurpogHbIE NCTOYHWUKM YINEeBOAOPOOO0B: HEDTh,
NPUPOAHbLIN a3, KAMEHHbIN Yrosib.
2.l"anoreHonpor3BoHbIe YrneBogopoabl.

6 Onpoc

OpraHuyeckue coeauHeHUs, coaepalyme
Kucrnopog

1.MHOroaToMHbIE€ CNMPTHI

2.30mpbl.

3.XumMn4yeckme cBoNCTBa KETOHOB U anbaeruaoB.
4. Kvpbl. Mbina.

5 Onpoc

OpraHuyeckue coefuHeHUs, coaepKalyme
2 cepy, a3oT

1.AmMuHBI. Cnocobbl nony4eHus.

2.®yHKUMK Benkos.

5 Onpoc

Kap6ouuknuuyeckne n BbICOKOMONEKYNSAPHbIE
coefuHeHus.

7. TOpPMOHBbI.

8. Crepouabl.

9. leTepouuknbl. 5 Onpoc
10. ButamuHbl.

11. PepmeHTHI.

12. Aabl 1 TokeuHbl. CoeanHeHnss BUOTreHHbIX U
TOKCUYHbIX 3J1IEMEHTOB

Bcero 45

lMpumeyaHue:
- y4yebHas, ydebHO-meTOOMYECKass nuTepaTypa M UWHble OGUBNMOTEYHO-MH(OPMaALMOHHBIE pecypcbl M cpeacTea
obecnevyeHns camoCTOATENBHOIO N3yveHns TeM — cM. MNpunoxexus 1-4.

LUKANA N KPUTEPUU OLLEHUBAHUA
- OLieHKa «3a4YmeHo» BLICTaBNSAETCS, €CNY OBYYaAIOLMIACS U3yYnn BCE MPEAoXEHHbIe BOMPOCH!, 0OPMUN OTYETHBIN
mMaTepuan B BuAe KOHCMEKTA Ha OCHOBE CaMOCTOSITENIbHOTO W3Yy4eHHOro MaTtepuana, CMOr BCECTOPOHHE PackKpbiTb
TeopeTUYecKoe coaepkaHue BOMpPOCOB.
- oleHKa «HE 3aYymeHO» BbICTaBNAETCS, €Cnu OBy4aloLmMnca U3ydnr TONMbKO 4acTb M3 NPEeAnoXeHHbIX BOMpPOCOB,
HeakkypaTHO OCPOPMUI KOHCMEKT Ha OCHOBE CaMOCTOSITENIbHOrO W3yYeHHOro MaTepuana, He CMOr BCECTOPOHHE
pacKpbITb TEOPETUYECKOE CofepXKaHne TEMbI.
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5.3 CAMONOAIrOTOBKA K AYOUTOPHbLIM 3AHATUAM
(KpOMe KOHTPOJbHbIX 3aHATUN)

3aHATUS,
no KOTOPbIM XapakTtep OpraHnsaLmoHHas PacueTtHas
NpeaycMoTpeHa (copepxaHue) OCHoOBa O6LUMIN anropyTM CamMONoOAroTOBKN | TPYOOEMKOCTb,
peay P CaMOMOArOTOBKN CaMOMOAroTOBKN yac.
CcamonoaroToBka
OuHoe obyueHue
lMoBTOpeHue
MoBTOpeHne martepwvana,
JlekumoHHoe mMaTepuana no
- N3y4YEeHHOro Ha npegbiayLmx 4
3aHATHE y4ebOHUKy "
nexkumsx.
KOHCNEKTY
1.M3yyenne  obopynoBaHus "
peakTUBOB.
2.syyeHne WCTOYHWNKOB "
M3yueHne nutepaTypbl no BOnpocam
MnaH  BbINONHEHUS -
JlaBopaTopHas coaepxaHusi NaBopaTopHoli nabopaTtopHon paboTbl, BkMYas 6
pabota nabopaTtopHbIX a6OThI 3NEKTPOHHbIE PECYpChbl.
onbITOB P 3.CocTaBneHne cxem XMMUYECKMX
peakuun.
4.®opmynvMBaHMe  BbIBOOOB MO
Ka)KOoMy OnbITy.
3aouHasa chopma obyyeHus
MoBTOpeHune
MoBTOpeHne maTtepwuana,
JlekumoHHoe mMaTepuana no
- N3y4YEeHHOro Ha npegbioyLmx 8
3aHATMe y4ebHuKy "
neKumsx.
KOHCMEKTY
1.M3yyeHne  obopynoBaHus n
peakTMBOB.
2.MN3y4veHne WUCTOYHUKOB "
M3yueHne nutepaTypbl no BOMnpocam
MnaH  BbINONHEHUS -
JlabopaTopHas coaepxaHusi NaBopaTopHoli nabopaTtopHon paboTkl, BkMYas 12
paboTta nabopaTopHbIX a60ThL! 3NEKTPOHHbIE PECYpPChI.
OrnbITOB P 3.CocTaBneHne cxem XWMUYECKUX

peakuun.
4 .dopmynmBaHue
KaKgoMmy onbITy.

BblBOAOB no

LWKAJA U KPUTEPUU OLEHUBAHUA
camMonoaroToBKM NO TeMaM J1labopaToOpPHbIX 3aHATUN
—  OLEHKa «3a4YmeHo» BbICTaBnsieTcs oby4yaroLemMycs, eCrnm OH YETKO, NTOTMYHO 1 rPaMOTHO M3naraeT BOnpoc,

BbICKa3blBaeT COOCTBEHHbIE Pa3MbILUSIEHUs, AeNaeT YMO3aKIioYeHUs U BbIBOAbI, KOTOpble ybeamTenbHO
000CHOBbBIBAET, OTBEYAET Ha AOMNOSHUTENbHbIE BOMPOCHI MpenoaaBaTtens u ayantopumn.
—  OUEHKa «He 3a4YmeHO» BbICTaBnseTcs 0by4yatoLemycs, ecrim Bonpoc He packpbIT.

5.4 CamonogroTtoBKa 1 yyactue

B KOHTPOJIbHO-OLIEHOYHbIX Y4e6HbIX MeponpusaTusax (paboTtax) NPOBOAUMbIX B pamMKax TEKYLLEro KOHTPOns
OCBOEHMUSA AUCLUNIUHbI

HaumeHoBaHue OxBaTt CopepxaTtenbHas xapakrepucTmka PacyeTHas

OLleHOYHOro cpeacTea oby4aroLmxcs (TemaTtumyeckas HanpaBneHHOCTb) TPYOOEMKOCTb, Yac

1 2 3 4
OyHas dopma 0byyeHust
Onpoc 100% Pasgen 1,2 2
KoHTponbHas paboTa 100% Pasgen 1,2 2
Tect 100% Paspen 1,2 2
3aoyHas popma oby4veHus

Onpoc 100% Paspen 1,2 2
KoHTponbHas paboTa 100% Pasgen 1,2 2
Tect 100% Paspen 1,2 2
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6 MPOMEXYTOYHASA ATTECTALIUA OBYHAIOLLIUXCA
Nno PE3YJIbTATAM U3YYEHUA YHEBHOWU OUCLUUMIIUHbBI

6.1 HopmaTtuBHas 6asa npoBeaeHus

NPOMEXYTOYHON aTTeCcTauun 06yqa+ou.|,wx0ﬂ no pesyrnbTatamMm n3yyvyeHna oucunniivHbI:

1) pewicteytowee «lMonoxeHve o TeKyLeM KOHTPOrMe ycneBaeMOCTW, NPOMEXYTOYHOW aTTectaumm obyvarLmxcs no

nporpammam Bbicliero obpasoBaHus — nporpammam 6Gakanaspwuara,

nporpammMmam cneunannteTta, nporpammam

MarncTpaTtypbl 1 cpegHero npodgeccuoHansHoro obpasosanus B PE0Y BO Omckuin FAY»

6.2. OCHOBHble XapaKTepPUCTUKN

NPOMEXYTOYHON aTTeCcTauum o6yqarou.|,wx0ﬂ Nno nToram n3yyvyeHuna ancumniinHbl

Llens
NPOMEXYTOYHOW aTTecTauum -

YCTAHOBMEHUE YPOBHS  OOCTWKEHUS
oby4yeHnss no JaHHOW AucumniunHe,
nporpamMmmbl

KaxgbiM  obydalowmmess  Lenen
M3MOXEHHbIX B MN.2.2 HacTosLwen

®opma
NPOMEXYTOYHOM aTTecTauum -

9K3aMeH

MecTo ak3ameHa
B rpadpuke y4ebHOro npotecca:

1) NOArOTOBKA K 3K3aMeHy M cAaya 3K3aMeHa OCYLLEeCTBNSeTCA 3a CYET
y4ebHOro BpemeHu (TPyOOEMKOCTM), OTBEAEHHOTO Ha 3K3aMeHaLMOHHYHo
ceccuio Ans oByyaloWwmxcsl, CPOKM KOTOPOii yCTaHaBMMBAOTCS NPMKa3oM Mo
YHMBEPCUTETY

2) pata, Bpems 1 MeCcTO MpoBedeHUs aK3ameHa onpeaenseTcs rpadmkom
cAayv 9K3aMeHOB, YTBEpPXKAaeMbIM AeKaHOM BblnyckawLero gakynbreTta

dopma ak3ameHa -

YCMHbIU

Mpoueaypa nposeaeHVs ak3ameHa -

npeacTaBneHa B )OHAE OLEHOYHbIX CPEACTB N0 AUCUMNNUHE
(cm. Mpunoxenue 9)

Ok3aMeHauMoHHas nporpamma
no y4yeGHoW AMCUMNITNHE:

1) npeactaBneHa B hoHAE OLEHOYHbIX CPEACTB N0 AUCUUNNNHE
(cm. Mpunoxenue 9)

2) oxeatbiBaeT 1,2 pasgensi(B cootBeTcTBMM C n. 4.1
OOKYyMeHTa)

HacTosLLero

MeToaundeckue maTepuansi,
onpegensowyme npoueaypsbl

OLIeHMBaHWS 3HAHWUI, YMEHWI, HABbIKOB:

npeacTaeneHbl B PoHAE OLEHOYHbIX CPEACTB MO AUCLMUNINHE
(cm. Mpunoxenue 9)
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7 OBECIMNEYEHUE YYEBHOIO NMPOLIECCA MO ANCUUMNIIUHE

7.1 Bu6nuoteyHoe, MHhopMaLMOHHOE U MeToan4YecKoe obecnevyeHue
y4ye6GHOro npouecca no gUCUUNINHe

B cooTBeTCTBUM C OEWCTBYIOLLMMM rOCYyAapCTBEHHbIMM TpeboBaHuaMM onsa peanv3aumu y4yebHoro npouecca no
aucuunnuHe obecneumBarolent kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS y4eOHO-MeToaAnYECKUI
komnnekc (YMK), cooTBeTcTBylOWwWMA gaHHOM paboyern nporpamme. MNpu paspaboTtke YMK kadenpa pykoBoacTByeTcsi
YyCTaHOBMNEHHbLIMU YHUBEPCUTETOM TpeboBaHNAMM K €ro CTPYKType, CoaepXXaHuio u 0opMIEHNIO.

OpraHusauunoHHo-meToamdeckum sgpom YMK asnsatotcs:

- nonHas Bepcuun paboyer NnporpaMMbl y4eOHOW AUCUMNIUHBI C BHYTpEeHHUMK npunoxeHusamu NeNe 1-3, 5, 6, 8;

- tboHA oueHo4HbIX cpeacTs no Hert POC (MpunoxeHne 9);

- MeToAMYeckne pekomeHgauuMnm Ans oby4valLuxcs No MU3yYEeHWUO AUCUMNINHBI U NPOXOXOEHUIO KOHTPOIbHO-
OLEHOYHbIX MeponpuaTui (Mpunoxexne 4);

- MeToaMYeckne pekomeHgaummn npenogasartensam no avcuunnuie (Mpunoxenve 7).

B coctaB yuebGHO-MeTOAMYECKOrO KOMMMekca B 0OOs3aTenbHOM MOpsiAKe Tawkke BXOAAT NepeyucrieHHble B
MpunoxeHnsix 1 n 2 NUCTOYHMKU y4ebHOM K y4ebHO-meToaMyeckor uHdopmauumm, yyebHble pecypcbl M cpeacTea
HarnsiaHoOCTU.

MpunoxeHna 1 u 2 Kk HacTosAwemy y4yebHO-MporpaMMHOMY [OOKYMEHTY B 00A3aTenbHOM Mopsiake
aKTyanuampyeTcs Ha Ha4Yano Kaxgoro yvyebHoro roga

OnekTpoHHaa Bepcus aktyanbHoro YMKI, apantupoBaHHass pans  obydalolmxcs, BbICTaBMNseTcs B
MHdOpPMaLMOHHO-00pa3oBaTeNbLHON Cpeae yHMBEpCUTeTa.

7.2 UHchopmaLMOHHbIE TEXHONOINMU, MCNONb3yeMble NPU OCYLLEeCTBIEHUN
obpa3oBaTenbHOro npouecca no AUCLMNIIMHE; COOTBETCTBYHOLAA UM
MH(OpMaLMOHHO-TEXHONOIMYEcKasi U1 KOMNblOTepHas 6a3a

MpumeHeHnune cpeacts UKT B npoLecce peanuaauumn gUCLUNIANHDIL

—  MCnonb3oBaHWe WHTepHeT-Opay3epoB ANA MpocMoTpa, noucka, unbTpauuv, OpraHusauumn, XpaHeHus,
M3BMNEYeHNs 1 aHanuaa gaHHbIX, UHPOpMaLun N LMPOBOro KOHTEHTA;

— wucnonb3oBaHue 0b6nayHbIX CEepBUCOB Ans MPOCMOTpa, Moucka, unbTpauuu, OpraHu3auuun, XpaHeHus,
M3BMNeYeHns 1 aHanuaa gaHHblX, nHdopMauum n umdposoro KoHTeHTa (Google anck n T.4.);

— ucnonb3oBaHueoducHbIxnpunoxeHun Microsoft Office (MS Excel, MS Word, MS Power Point ngp.) n Open
Office;

— MOAroToBKa OTYETOB B UMPOBOM nnu BymaxkHOM chopmaTe, B TOM Yucrie NoAarotoBka npeseHtauun (MS
Word, MS PowerPoint);

— wucnonb3oBaHue digital-MHCTPYMEHTOB MO (hOPMMPOBAHUIO SNEKTPOHHOIO OOpa3oBaTeNbHOrO KOHTEHTa B
ONOC yHuBepcuteTa (https://do.omgau.ru/ ), nNpoBepke 3HAHUN, OOLLEHMS, COBMECTHOM (KOMaHAgHOW) paboTbl u
CaMOMOAroTOBKN CTYAEHTOB, COXpaHEHUIO LMPPOBLIX CNefoB pe3ynbTaToB 00yYeHUst U np.

WNHopmaLMOHHbIEe TEeXHOMornM, WCMonb3yemble Mpu OcyllecTBreHnn obpasoBaTenbHOro npolecca Mo
avcumnnvHe 1 ceegeHus 06  MHAOPMaLMOHHO-TEXHOMOMMYECKON U KOMMbloTEpHOW 6Gase, Heobxooumow Ans
npenofaBaHns U U3yYeHWs AMCLUNAMHBLI, npeacTaBrneHsbl B lMpunoxeHnn 5. [aHHoe npunoxeHue B obsizaTenbHOM
nopsigke akTyanuanpyeTcst Ha Ha4yano Kaxaoro y4ebHoro roaa.

7.3 MaTepumanbHO-TeXHM4YECKoe obecneyeHne y4e6HOro npouecca no AUCLUUNIMHe
CeBefeHuss 0 maTtepuanbHO-TEXHUYeckon 6ase, HeobOxooumon Ans peanu3auum NporpamMmbl AUCUUMIMHBI,
npeacTaeneHsl B [NpunoxeHun 6, KOTopoe B 06s3aTenbHOM MOPsSiAKE aKTyanv3upyeTcs Ha Havarno Kaxaoro yvyebHoro
roga.

7.4. OpraHu3auMoHHoe obecneyeHne y4ebHoOro npowecca u cneumanbHble TPe6oBaHUA K HEeMY
C y4YeTOM xapakTepa y4e6HoW paboTbl Mo AUCLUNIINHE
AyauTopHble yyebHble 3aHATMA MO AUCUMNNNHE BEAYTCA B COOTBETCTBMM C pacnvcaHvem, BHeayauTopHasi
akagemudyeckass paboTa opraHu3yeTca B COOTBETCTBMM C CeMecTpoBbiM rpadwmkom BAP un  rpadwukamn
caaun/nprvéma/sawmTbl BbIMOMHEHHbIX paboT. KoHcynbTMpoBaHMe 00y4alolmMxcs, M3yvarowmnx OaHHyl AWCLUMMMHY,
OCYLLECTBIISAETCA B COOTBETCTBMM C rpaddMKOM KOHCYNbTaLUN.

7.5 KagpoBoe oGecneuyeHne y4e6GHOro npouecca no AMCLUNnNHe
CeefeHnsi 0 kagpoBoM obecrniedeHun ydyebHOro mpouecca no AucUUnIMHe npeactaeneHbl B MpunoxeHun 8,
KOTOpOe B 06si3aTeNIbHOM MOPSiAKE aKTyanuaupyeTcs Ha Ha4yano Kaxaoro yyeGHoro roga.

7.6. O6ecneyeHue y4e6HOro npouecca no AMCLUUNIIMHe ANA MHBaNuaoB U nuy,
C OorpaHN4eHHbIMM BO3MOXXHOCTAMMU 300POBbA

OpraHu3aunoHHo-negarornyeckoe, NCUXOSIoro-neaarorMyeckoe ConpoBOXAEHME 00YyYaloLMXCA WMHBaNMOoB U
1L, C OrpaHNYEHHbIMY BO3MOXHOCTSIMU 340POBbS OCYLLECTBISAETCS HA OCHOBaHUM COOTBETCTBYIOLLEN pEKOMEeHAaLMmn B
3aKMOYEHUM  MCUXONOro-MeanKO-NefarorMyeckon  KOMUCCUM UMW  UHAMBMAYaANbHOW MporpamMme  peabunutaumm
MHBanuaa.

Oﬁy'vlaIOLLlVIMCﬂ M3 4ymcna nuu C OrpaHN4YeHHbIMXU BO3MOXHOCTAMU 300pPOBbA U MHBaANMOooB B Cliyyae
HeoGXxoANMOoCTHU:

— NpenocTaBnsioTCS NeYaTHble U (UNnK) 3NeKTPOoHHbIE 06pa3oBaTenbHble pecypchbl B hopMax, aganTupoBaHHbIX
K OrpaHUYEHUsIM UX 300POBbS;
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— y4yebHO-MeTOoAMYeCKMe maTtepuansl Ans caMoCcToATenbHOW paboTbl, OLeHOYHble cpeAcTBa BblbupaloTcs C
y4eTOM UX MHAMBUAYanNbHbIX NCMXON3NYECKMX 0CODEHHOCTEN;

— paspeluaeTcsl MCMOMNb30BaHWE TEXHUYECKUX CPeAcTB, HEOOXOAUMBbIX MM B CBA3WM C WX WHAWBMAYaNbHbLIMM
ocobeHHOCTAMM (3TK cpeacTBa MOryT ObITe NpegoCTaBeHbl YHUBEPCUTETOM UM MOTYT UCNOMb30BaThCA COBCTBEHHbIE
TeXHu4eckue cpeacTaa).

—  npoBedeHVe npoueaypbl OLEHVWBaHWA pes3ynbTaToB O0Oy4YeHWs BO3MOXHO C y4YeToM ocobeHHocTew
HO30MOMMN (YCTHO, MWCbMEHHO Ha Oymare, MMCbMEHHO Ha KoMmnbloTepe, B opme TecTUpOoBaHWA W T.M.) Mpu
MCMOMb30BaHNMN AOCTYMHON hOpMbI MPEAOCTaBNEHNS 3aAaHNIA OLIEHOYHbIX CPEACTB M OTBETOB Ha 3agaHus (B nevaTHom
dopmMe yBenuyeHHbIM WprudToM, B hopMe ayamosanncu, B (hopme 3rEeKTPOHHOIo AOKYMEHTa, 3aJaHus 3a4nTbiBaloTCA
acCUCTEHTOM, 3afaHusa NpegoCcTaBnsaloTCs C MCMNONb3oBaHMEM CypAonepeBoAa) C UCMONb30BaHMEM AOMONHUTENBHOIO
BpeMeHM AN NoAroToBKM OTBETa.

Bo Bpems npoBefeHus 3aHATMW B rpynnax, rae obyyawTca uHBanuabl M obyvarowmeca ¢ OB3, BO3MOXHO
NPUMEHEHNe MynbTUMEONNHbLIX CPEACTB, OPrTEXHWKW, CNang-NnpPOeKTOPOB M MHbIX CPeACTB ANS MOBbILEHWUSA YPOBHS
BOCTPUATUSA y4yebHON uHdopMaumMn oby4valowMMUCS C PasnUYHbIMU HapyleHuaMu. [na pasbACHEeHUs OTAENbHbIX
BOMPOCOB M3y4aeMoW AUCLMNMNHBI MpenogasaTensmMn JOMONHNTENbHO NPOBOASATCS MHAMBUAYanNbHbIE KOHCYNbTaLu1, B
TOM YyuCre C UCMonb3oBaHNeM ceTu MIHTepHerT.

7.7 O6ecneyeHne obpasoBaTenbHbIX MPOrpaMM ¢ YaCTUUYHbLIM NPUMEHEeHUeM
3NEeKTPOHHOro 06y4YeHUA U AUCTAHLUUOHHbLIX OGpa3oBaTeNbHbIX TEXHONOrMMn

Mpu peanusaumm nporpaMmmbl AWCUUMIMHBI MOTMYT MPUMEHATLCA SMEKTPOHHOEe OobyvyeHne M OUCTaHUMOHHbIE
obpa3soBaTernbHble TEXHOMOMMMN.

B cnyyae npumeHeHWs aneKTPOHHOro 00yYeHUsi, AMCTaHLUMOHHBIX 0Bbpa3oBaTenbHbIX TEXHOMOMMI, obyyaroLmMMes
obecneymBaeTcsl OOCTYNn K COBPEMEHHBIM NPOdECCUMOHanbHbIM 6asam [aHHbIX M UHOPMALMOHHBLIM CNPaBOYHbIM
cuctemam, CocTaB KOTOpbIX onpegensietcs B paboyei nporpamme. B mHdbopmaumoHHo-obpa3oBaTenbHol cpene
yHUBEpcuUTeTa B paMkax AUCLIMNIVH CO34aeTCs MNEKTPOHHbIA obyyatlowuii Kypc, cogepxawmn yyebHo-MmeToanyeckue,
TeopeTnyeckme maTepumanbl, MH(pOPMaLMOHHbIE MaTepuansl Ans CAMOCTOATENbHOM paboThl.
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8. IMCT PACCMOTPEHWI N OROEPEHWA
paBoyeit NnporpaMmbl AUCLUUNIUHDI B51.0.08 Xumusa
B cocTaBe OIMOM 35.03.06 ArpouHxeHepus

1. PaccmoTpeHa u opobpeHa:

a) Ha sacenanvn obecneuvsaiolelt npenojasane kadeapsl rymaHntapHbix, coLnanbHO-aKOHOMUYECKUX U1
hyHAaMeHTaNbHbIX AUCUMNINH

npotokon Ne 10 ot 02.06.2021 r. Y /d
3a.. kade4pon, KaHA.UCT.HayK, BOLUEHT 1

i

E.B. Cokonosa

6) Ha 3acejaHuy MeToanueckoro coseta Tapckoro gunuana;
npotokon Ne 10 ot 08.06.2021 r. W/ﬁ
Mpeacesartenb METOANYECKOro COBETA, KaHA. 3KOH. HayK, AOLIEHT. dp %}U — E.B.lOauHa

2. PaccMmoTpeHue u ogobpeHue npeacTaBuTeNaMU npoceccuoHanbHou cepbl No npodunio
onon:

Vit
=
Iupekrop OO0 «OlMX um. GpyH3e» Tapckoro paitoHa Owmckoit obnactu. L>~. B.A. lekmaH

3. PaccMoTpeHue u 0A06peHne BHEeWHUMU NPpeAcTaBuTensamMm (opraHamu) menarorMyeckoro
(HayyHo-neparoruyeckoro) coobwecrsa no npocunio AUCLUUNNUHDL:

KomuTeT no o6pa3osaHunio ALMUHUCTpaLNN R ‘

TapcKoro MyHULMNansHoro patoHa OMcKo# obnacTy, l
2L
npeaceaatens Komureta no 06pasosaHutio ol foa Bl % C.H. Conosbes
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9. U'BMEHEHUA N AOMNOJNTHEHUA
K pabouel nporpamme AUCLUNITUHbI
MpeactaBneHbl B npunoxeHuu 10.
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NPUNOXEHMUE 1

NMEPEYEHb
nuTepartypbl, peKoMeHayeMoW
AN U3y4eHUs1 AUCLUMUNIVHbI

ABTOp, HanMeHoBaHue, BbIXOOHble AaHHble

Hoctyn

Maenos H. H. O6was 1 HeopraHnyeckas xumus : y4ebHmk

/ H. H. MaenoB. — 4-e n3a., ctep. — CaHkT-MNeTepbypr : IlaHb, 2021.

— 496 c. — ISBN 978-5-8114-8579-6. — TeKCT : 9fIEKTPOHHbIN. —
URL.: https://e.lanbook.com/book/177840 — Pexwum goctyna: ans
aBTOpPM3. NOJIb30BaTENEN.

http://e.lanbook.com/

HeuaeBa E.A. Xumus : yuebHoe nocobue / E.A. HeuvaeBa, M.H.
KoxxeBnHa. — Omck : Omckuin FTAY, 2018. — 116 c. — ISBN 978-5-
89764-618-0. — TeKCT : 9aneKTpoHHbIN. — URL:
https://e.lanbook.com/book/113350 — Pexwum goctyna: Ansi aBTopus.
nons3oBarenem

http://e.lanbook.com/

Mopny6HbIX, J1. M. Xumus : yuebHoe nocobue / J1.11. MopayGHbIX. —
Mocksa : MH®PA-M, 2024. — 305 c. — ISBN 978-5-16-112558-8. -
TekcT : anekTpoHHbIW. - URL:
https://znanium.ru/catalog/product/2151124 — Pexum goctyna: ans
aBTOPM3. NONb30BATENEN.

http://znanium.com/

Oemuna O. B. Xumus : yuebHoe nocobue / O.B. lemuHa, N.W.
lonoBHeBa. — MockBa : UHOPA-M, 2024. — 257 c. — ISBN 978-5-
16-018999-4. - TeKCT : aNeKTpoHHbIN. - URL:
https://znanium.com/catalog/product/2082631 — Pexum goctyna: ons
aBTOPM3. NONIb30BaATENEN.

http://znanium.com/

NpaHg6epr . N. OpraHudeckas xumus : y4ebHuk / N. W. T'pangbepr, H.

J1. Ham. — 11-e u3pg., ctep. — CaHkr-letepbypr : JlaHb, 2022. — 608
c. — ISBN 978-5-8114-9403-3. — TekKcT : aneKkTpoHHbIn. — URL:
https://e.lanbook.com/book/195669 — Pexum gocTyna: ons asTopus.

nosib3oBartesnen

http://e.lanbook.com/

Kanpgayposa A.B. ObLias n HeopraHnyeckas XuMus : NPakTUKyM :
yyebHoe nocobue / A. B. Kangayposa ; Om. roc. arpap. yH-T. - OMcK :
Owmckun F'AY, 2017. - 79 c. - ISBN 978-5-89764-692-0 - TekcT :
HenocpeacCTBEHHbIN.

BubnuoTteka Tapckoro punumana
OrbOY BO Owmckun 'AY

>KypHan ectecTBEHHOHaY4YHbIX NUCCIef0BaHNA: CETEBOW Hay4HbIN
XypHan. — Mocksa : UH®PA-M. — ISBN 2500-0489 - TekcT
ANEKTPOHHbLIN. - URL: https://znanium.com

http://znanium.com/

31


https://e.lanbook.com/book/177840
http://e.lanbook.com/
https://e.lanbook.com/book/113350
http://e.lanbook.com/
https://znanium.ru/catalog/product/2151124
http://znanium.com/
https://znanium.com/catalog/product/2082631
http://znanium.com/
https://e.lanbook.com/book/195669
http://e.lanbook.com/
http://znanium.com/

NPUNOXEHUE 2

NEPEYEHb PECYPCOB
WH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOW CETU « MUHTEPHET»
W NOKAINbHbIX CETEWA YHUBEPCUTETA,
Heo6XxoAMMbBIX ANsl OCBOEHUSA AUCLMUMIUHDI

1. YaaneHHble 3NMeKTPOHHbIe ceTeBble y4eOHble pecypcbl BPeMEHHOro AocTyna,
ccopMmpoBaHHble Ha OCHOBaHMY NPSIMbIX AOrOBOPOB C NpaBoo6nagaTenimMm
(3neKTpoHHble 6ubnuoTeyHble cuctemsl - I6C)

HanmeHoBaHne

Hoctyn

OBC «znanium.com»

http://znanium.com/

OBC «KoHcynbTaHT cTyAeHTa»

http://www.studentlibrary.ru/

OBC «JlaHb»

http://e.lanbook.com/

2. AneKTpPOoHHbIe ceTeBble pecypchbl OTKPbLITOro Aoctyna (npodeccuoHanbHbie 6a3bl AaHHbIX, MaccoBble
OTKpPbITble OHNMaWH-KypcChbl U Np.):

KypHan "Xumusa n XKusHb - XXI sek”

http://www.hij.ru/

OnekTpoHHas GubnuoTeka y4ebHbIx MaTepmnanos No xmumun (camt
MIY)

http://www.chem.msu.ru/rus/elibrary/welcome.html

WHTepakTueHasa Tabnuua Menaeneesa

http://chem.50webs.com/mendeleev/table.html

MpodheccuoHanbHble 6a3bl AaHHbIX

https://do.omgau.ru

3. OneKkTpoHHbIEe y4e6Hble U y4e6HO-MeToAMYECKUE PecypChl, MOAroTOBMEHHbIE B YHUBEPCUTETE:

ABTOpP(bI) HanmeHoBaHune

Hoctyn
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Y'-IEEHO-METOD,VIV'-IECKOE OBECIMNEYEHUE
CAMOCTOATENIbHOU PABOTbI OBYYHAKOLLIUXCA
no AucuunnunHe

NPUNOXEHMUE 3

1. Y4yebHo-meTOAMYECKasa NuTepaTypa

ABTOp, HAaUMEHOBaHWe, BbIXOAHbIE AAHHbIE Hoctyn
2. YyebHo-meToauyeckme paspaboTku Ha npaBax pyKonucu
AsTOp(bI) HaumeHoBaHve Hoctyn
Kadegpa rymaHutTapHbIx,
counansbHo —
MeToamn4yeckne ykasaHusa Ans obyvaroLmxcs no nsyd4eHunto okoHoMuHEcKuX i
BanabuHa H.A. hyHAaMeHTanbHbIX

ONCUUMINHBIE « XUMUNY

ancuunnuH Tapckoro
dpunnana erecy BO
Owmckun F'AY

3. YuebHble pecypcbl oTkpbiToro goctyna (MOOK)

HanmeHoBaHne MOOK

Mnatdopma BY3 pa3paboTumnk

Hoctyn
(ccbinka Ha MOOK, gaTa
nocrnegHero obpaleHuns)
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NPUNOXEHUE 4
METOOUYECKHUE YKA3AHUA ANA OBYYAIOLLUXCA

no OoCBOEHU0 AncumnnIinHbl
npeactTaBieHbl oTAENIbHbIM OKYMEHTOM
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NPUNOXEHUE 5

NH®OPMALIMOHHbIE TEXHOJOIUMU,
ncnonb3yeMble Npu ocyllecTBreHMN obpa3oBaTenbLHOro npouecca

no AucuunnunHe

1. MporpamMmHbIe NPpoAYKTbLI, HEO6GXO0AUMBIE AN OCBOEHUS y4eOHOM ANCLUNIUHDI

HaumeHoBaHue

nporpammHoro npogykra (M)

Buapbl y4ebHbIX 3aHATU 1 paboT,
B KOTOPbIX UCMONb3YeTCs
[OaHHbIN NpoayKT

Microsoft Office (MS Excel, MS Word, MS P
Office

ower Point uxp.) u Open

Jlekunn

2. UHbopMaLMOoHHbIe cnpaBo4YHble CUCTEMbI, HeoGXoAUMbIe 4,

J1A peann3auynm y‘-leﬁHOl'O npouecca

HaumeHoBaHue
CMpaBOYHON CUCTEMDI

HocTyn

3. CneumanusvpoBaHHble NoMelleHUss U o6opyaoBaHue,

ncnosib3dyeMblie B paMKax nHdopmMaTusaumm )

y4e6HOro npouecca

HanmeHoBaHne nomeLleHus

HaumeHoBaHve obopygosaHus

Buabl y4ebHbIX 3aHATUIA 1 pabor,
B KOTOPLIX UCMOSNb3yeTcs
[aHHoe noMeLleHne

Knac
KoMnbloTepHbIn Knacc KOMIMb

1 Bbl

¢ cBoboaHOro goctyna B
HanNU4nUn nmetoTca
I0Tepbl C YCTaHOBIEHHBIM

nporpaMmMHbIM obecnevyeHnem

X0O0M B CeTb VIHTEpHET

WMcnonb3yeTcsa npu opraHnsaunm
camocTosTenbHON paboTbl obyyaroLwmnxcs

CneuwmanuavposaHHas nabopartopus
no XMmMun

Wcnonb3yeTcs npuv npoeeaeHnmn
NEKUMOHHBIX U NabopaTopHbIX  3aHATUW,
KOTOpble COMPOBOXOAKTCHA AEMOHCTpaunen
onbITOB

4.9neKTPOHHbIe

MHcopMauMoHHO-ob6pa3oBaTenbHble cuctembl (ANOC)

HanmeHoBaHne SMOC

Ooctyn

Buapbl y4ebHbIX 3aHATU 1 paboT,
B KOTOPbIX MCNOMb3yeTcs
JaHHaga cuctema

ANOC «OMIAY-Moodle»

https://do.omgau.ru

CamocTosTensHasa paborta obydarowmxcs
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NPUNOXEHUE 6

MATEPUAIIbHO-TEXHUYECKOE OBECNEYEHUE
YYEBHOI'O NMPOLIECCA MO AUCUUIMITNHE

HaunmeHoBaHuMe cneunanbHbIX MOMELEeHUn u
noMeLLeHUN AN CaMOCTOATENbLHOW paboThbl

OcHalleHHOCTb cneuunanbHbIX NOMeLeHN U NOMeLLeHNn
ANA CaMOCTOATENbHOW paboThbl

KoMnbloTEPHbIN KNacc ¢ BbIXOAOM B «HTepHET».

AyauTtopuss  Oons NpoBeAEHUS  MPaKTUYECKMX  3aHSTUW,
rpynnoBbIX W WHAOMBMAYaNbHbIX KOHCYNMbTauUWW, TeKyLLero
KOHTPONSA M MPOMEXYTOYHOW aTTecTauun, CaMOCTOSTENbHOW
paboThl.

Pabouee MecTo npenogasaTens, pabouve MecTa
obyvatoLmxcs.

Jocka y4yeHuuyeckas 3x-anemeHTHasl, 3KpaH, KOMMNbIOTEPbl C
nporpaMMHbIM obecrnevyeHnem

Y4yebHble ayguTopumn ana nposegeHuna nekuMoHHbIX
M NPaKTUYECKMX 3aHATUN

Y4yebHasa ayauTopua Ons  NpPOBEAEHVS  MEKUMOHHBbIX U
NPaKTU4ECKNX 3aHATUN.

Pabouee MecTo npenogasaTens, pabouve MecTa
oby4aroLmxcs.

[Hocka yyeHundeckas 3x-anemeHTHas, mebenb ayantopHasi.
lMepeHocHoe MynbTUMeOWUiHOE OOOpyLoOBaHME: MPOEKTOp,
HOYTOYK C nporpaMMHbIiM obecneyeHrem.

CneumnanuampoBaHHas nabopatopusi no XuMuu ans
npoBeneHnst nabopaTopHbix paboT

Xumunyeckme peakTuBbl, XMMUYeckoe obopyaosaHue, Tabnuuel,
CXEeMbl.
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NPUNOXEHUE 7
METOOWYECKUE PEKOMEHOALWW NPENOOABATENSAM
1. OPTAHU3ALUOHHbIE TPEEOBAHUSA K YYEEHOW PABOTE MO AUCUUNIUHE
®dopmMbl opraHM3auum y4ebHon AeaTeNnLHOCTY NO AUCLUNIINHE

Mpouecc nsyyeHns aucuMnivHel HanpaeneH Ha 6a3oBylo NOAroToBKy HGakanaspa, B KOTOPON XUMUS 3aHUMaeT
BaXkHeviee mecTo. OCBOEHME 3HaHWN O XMMWUYECKOW MpYpOAe BeliecTBa M 3aBWCUMMOCTU CBOWCTB OT CTPOEHMS
dopmupyeT 06LLYI0 eCTECTBEHHO-HAYYHYIO KapTUHY MUpa BbiMyCKHMKA. 3HAHUS O NMpUpoAe BelecTBa, PasHOObpasHbIX
XUMUYECKNX ABMEHUSIX MO3BOMNSAOT OLEHUTb PONib XMMWUW B PasBUTUN COBPEMEHHBLIX TEXHOMOMMM U MOMYYEHUWN HOBbIX
matepuanoB. ChopMMpoBaHHasi NO3UTUBHAsA OLEHKA 3HAYEHWS XMMUW B XXM3HU U MPOMBILUIIEHHOCTM cnocobeTeyeT
rpaMOTHOMY OTHOLLEHUIO K COBCTBEHHOMY 3[,0POBbLIO U OKpyXatoLlen cpeae; 6e3onacHoMy MCNONb30BaHWMIO BELLECTB U
maTtepwanos B 6bITy, Ha NPOU3BOACTBE, B CEMNbCKOM XO35IMCTBE, PELUEHNIO NPaKTUYECKMUX 3a4a4 B NOBCEOHEBHOWN XM3HMW,
ANs npeaynpexaeHns ABrneHn, HaHOCALLMX Bpe 340POBbI0 YernoBeKa 1 OKpyXatoLen cpeae.

OCHOBHbIMM NpOGNEMaMn XUMUK SBASIOTCS M3yYeHMe cocTaBa U CTPOEHNS BELLECTB, 3aBUCMMOCTM UX CBOMNCTB
OT CTPOEHMS, NMONyYeHne BeLLeCTB C 3a4aHHbIMU CBOMCTBAMM, NCCREeA0BaHNE 3aKOHOMEPHOCTEN XUMUYECKNX peakLnii 1
nyTew ynpasneHns nMu B LieNsX NofyYyeHns BeLecTs, MaTepnanos, SHepPrun.

3adayu OucyurnuHsbl:

e MpVYMEHeHUe MONyYeHHbIX 3HaHWW AN OOBLACHEHUA PasHOOOPAa3HbIX XMMUYECKUX SBMEHUA W CBOWCTB
BELLeCTB, OLEHKN POMM XMMUW B Pa3BUTUMN COBPEMEHHBIX TEXHOMOMMI U MOMYy4YEeHUN HOBbIX MaTepuanos;

o I'IpVIOGpETEHVIe n passutune 'y o6yqarou.|,14xc;| HaBbIKOB na60paTopHoro SKCNnepumeHTa.

® pa3BuTME NO3HaBATEJIbHbIX UHTEPECOB U UHTENNEeKTyanbHbIX crnocobHocTen B npouecce cCaMoCToATESIbHOIO
HpVIOGpeTeHVIﬂ 3HaHUN B COOTBETCTBMM C BO3HUKAIOLLMMUN XKUSHEHHBIMU I'IOTpe6HOCT$|MM;

® BOCNUTaHue y6€)K,D,eHHOCTVI B NO3UTUBHOW POSN XMMUWN B XXM3HU COBPEMEHHOIO obuwecTBa, HeobxoanmMocTn
XUMNYECKN TPAMOTHOIO0 OTHOLLEHUA K CBOEMY 300POBbIO U Opr)KaPOLIJ,eVI cpeae,

e MNpVMeHeHue NonyyYeHHbIX 3HaHWA 1 ymeHun Ans: 6esonacHon paboTbl ¢ BewecTBamu B nabopaTtopum, bbITy
M Ha NPOW3BOACTBE; PeLUeHUst MpakTUYeCcKUX 3adad B NMOBCEOHEBHOW >XWU3HW; NpesynpexaeHns SBneHUn, HaHOCALLIMX
Bpen 340POBbIO YENoBeKa 1 OKpyXKaloLLen cpeae; NpoBedeHns uccnenoBartensckux paborT.

OCHOBHbIMW ~ OPraHM3auUMOHHbIMW  popmMaMn  0B0ydYeHuss  OByvaloLMXCA  XMMUKU  SBASIOTCA  NeKuMn 1
nabopaTtopHble, npakTudeckne paboTel. KoHTponbHble u  obobljalolume 3aHATUA  BKIIOYEHbl B KayecTse
CaMOCTOSITENMbHBIX KOMMOHEHTOB B 06wwmii obpasoBaTtenbHbin npouecc. Cneunduka AUCUMNAUHBL «XUMUSI» He
npegnonaraeT KNacCcM4eckoro MOHWMaHUS MeKuuu, Nockomnbky TpebyeT OeMOHCTpauuu OMbITOB, MaKeToB, MOAENen,
NMOCTaHOBKM MpobGneMHbIX BOMPOCOB ANA akTWBM3auuM MOo3HaBaTeNbHOrO WHTepeca obydalolmxcd, a Takke
BO3MOXHOCTb 0606LLMTE NOMyYEeHHbIE 3HaHWNS N OCYLLECTBUTL MX KOHTPOIb B Xo4e (hpoHTanbHow 6eceabl.

JTaBopaTopHble 3aHATMS MOXHO NPOBOAMTL Kak B hopMe nabopaTopHOro npakTUKyma Mnocre TeOpeTU4eCcKoro
n3yyeHns Kypca, HO LenecoobpasHee NnpoBoauTbL TeMaTuyeckne nabopaTopHble paboThbl B KOHLE KaXaoro pasgena, Tak
KaK Takas opraHumsaummn y4yebHOro mpouecca crnocofCTByeT 3akpenneHuto, 0600LeHNI0 TEOPETUYECKOro Matepuana m
AaeT BO3MOXHOCTb OCYLLECTBUTb KOHTPOIb YPOBHS ycBoeHus. Kaxaasa nabopatopHas pabota cooepXuT KOHTPOMbHbIE
BOMPOCHI, OTBEYas Ha KoTopble obyyarolmecs 3alumLLaloT CBOW aKcnepuMeHT. Ansa 6onee adbdeKkTnBHONM opraHnsaummn
nabopaTopHoro npakTukyma pa3paboTaHbl TeTpaam Ans obyyaroLumxcs.

B o6Lem cogepxaHum BHeayauTopHasi paboTa BknoyaeT B cebs:

- CaMOCTOsITENbHOE U3yYeHNe HEKOTOPbIX TEM;

- BbINOMNHEHNE KOHTPOIbHbIX paboT (4N 3a04HON hopMbI 00yHeHWS);

- CaMOMOArOTOBKY K ayAUTOPHBLIM 3aHATUSM;

- MOArOTOBKY NPe3eHTauMin N0 CaMOCTOATENBHO BbIOPaHHON Teme;

- CaMOMNOAroTOBKA K y4acCTUIO B KOHTPOJSTbHO — OLEHOYHBIX MEPONPUATUSX.

B koHUe cemecTpa obyyatolumecsi o4HoW hopMbl 0ByHeHNs MPeACTaBNAOT ANIEKTPOHHYIO NPe3eHTaLmIo.

YuntbiBas 3Ha4MMOCTb OUCLMMNNHBI «XMMUSI» K €€ U3Y4eHUIo NpeabsBSIOTCSA criedytolwme opraHm3auoHHble
TpeboBaHus:

— obsizaTenbHoe nocelueHe obyyalomMmcs BCeX BUAOB ayAMTOPHbIX 3aHSATUN, ocobeHHO nabopaTopHbIX K
KOHTPOIbHbIX 3aHATWI; OYOPMITEHNE KOHCMEKTa NeKLMW; Ka4eCcTBEHHasa CaMOCTOATENbHasA NOAroTOBKa K nlabopaTtopHbIM
3aHATWAM; BbINONHEHNE KOHTPOIbHbIX paboT, opopmneHne oT4yeToB no nabopaTopHbiM paboTam;

— CcBOEBpeMeHHas BHeayauTopHasa paboTta oby4arollerocs; caaya npenogaBaTento OTYETHBIX MaTepyanos no
ayAMTOPHBIM U BHEayaUTOPHbIM Bugam pabor.

2. OPFAHU3ALMSA U NPOBEQEHUE NEKLUWUOHHBIX 3AHATUN

CTaHoBnNeHMe nuYHOCTM Oyayuiero cneumanucrta B npouecce NpodecCroHanbHON MNOArOTOBKU SBMSETCA
KOMMJIEKCHOWN, MHOronsfiaHoBon npobnemoi. MNpu pacCMOTPEHUN HOBLIX MEPCMNEKTUB KOHLEMUUA y4eHust HeobXoammMmo
y4nUTbIBaTb, YTO 0Opa3oBaHUe Kak coumanbHblii PeHoOMeEH, Kak cdhepa Co3uaaHust IMYHOCTU U aKTUBHOTO BIUSIHWSA Ha BCE
napameTpbl COLMyMa, MO CBOUM LIEHHOCTHO-LENeBbIM BO3MOXHOCTAM W (PYHKUUAM BbIXOAWUT [aneko 3a pamku
TpaguuuoHHon 3agaum opmupoBaHus 3HaHuA. OCHOBbLIBasSICb Ha MpUHUMMNAX AemMoKpaTusauuu, rymaHusaumm wu
ryMaHutapusauuu, obpa3soBaHue [OMKHO cnocobcTBoBaTh HPaBCTBEHHOMY " WHTENMNeKTyanbHoMy
COBEpPLUEHCTBOBAHMUIO NINYHOCTM.

CTpeMsiCb K OOCTMXKEHMIO OCHOBHBLIX CTpaTErMyeckux Lenen npenogaBaHusl PeKOMEHAyeTCsl HauenuBaTbCs,
npexae BCero, Ha JIMYHOCTb Oby4aroLLerocs ¢ ee NOTPEOHOCTAMU U HTEPECAMU, MHOANBMAYATTbHO-NCUXOOTMYECKUMN U
BO3PACTHbIMW OCOOEHHOCTSIMM, OpPraHM30BbIBaTb Y4Y4eOHY OesATEeNbHOCTb C TOYKM 3peHUst NMPOOeMHOro oby4yeHus,
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KOTOpOE [OOCTUraeTcsl 3a CYET MPUBIEYEHMST yyaluxcs K OOCYXOEHWI0 HEeOAHO3Ha4yHbIX Npobnem M BOMPOCOB Kak
TNINYHOTO, TaK 1 06LLIEero xapakrepa; NpefoCTaBeHNs UM BO3MOXHOCTM BbiCKa3bliBaTb COOCTBEHHOE MHEHWE.

O6y4eHne fomKHO NpegnonaraTe CO3AaHNe YCNOBUI AN pa3BUTUSI NO3HABATENbHOW aKTUBHOCTU, NMPOSIBNEHNUS
cneunduyecknx FNUYHOCTHBIX XapakTepUCTUK, peanu3ylolnxcs B MOBEAEHWM Kak o0coboin ¢opme aKTUBHOCTH,
HanpaBreHHOW Ha NOWCK U oBHapyXXeHWe HOBOrO, KaK XapakTepUCTUKM oObekTa M MHTEerpaumMu HOBOW MHopmauuun B
coepxaHue nNMYHoro onbiTa. lNo3HaBaTenbHasa akTUBHOCTb Kak acnekT No3HaBaTernbHON AeaATenbHOCTM hopmupyeTcs,
a Kak CBOWCTBO NMYHOCTU 3aKpennseTcsi U pa3BuBaeTcs B pe3ynbTate ocobbiM 06pa3om opraHM3oBaHHOro npolecca
nosHaHus. Pa3BuTue no3HaBaTenbHOW akTUBHOCTM OByyatoLmxcs npeanonaraet:

e ONTUManbHOe coYeTaHue TeOPUN 1 NPaKTUKK;

e opraHu3auus pedrnekcun kak CyObEKTMBHOIO OLEHWBAHUSA TEOPETUYECKOTO COAEPXKaHWs Kak BaXXHOro
MHCTPYMEHTa NpaKTU4ECKON AeATENbHOCTH;

e peanusaumto npobrnemMHoro nogxoga B OOy4eHWM, Korga pelleHue y4ebGHon npobrembl BbICTynaeT Kak
ycnosue 3EKTUBHOCTUN peLleHus NpodeccnoHanbHbIX 3agay B OyayLuem.

[Mpn aTOM MakcumanbHbIN pe3ynbTaT JOoCTUraeTcsa Toraa, Korga B cuctemMe MetogoB obyvyeHus NpucyTCTBYIOT
MHTEPaKTUBHbIE METOAbI.

BysoBckas nekumsi — rnaBHOe 3BEHO AMAAKTUYECKOro uukna obyyeHusi. EE uenb — dopmupoBaHue y
obyyaroLLmMxcsi OPUEHTUPOBOYHOW OCHOBBI 41181 NOCNEAYOLEro YCBOeHUs MaTepuana B xode nabopaTopHbIX 3aHATUN K
camocTosiTenbHON paboTbl. CoaepxaHue NnekuMn 40IMKHO 0TBeYaTh CNeayoLWMM ANAaKTUYECKUM TpeboBaHNAM:

- M3MOXeHVe MaTepuana oT MPOCTOro K CIIOXKHOMY, OT U3BECTHOIO K HEM3BECTHOMY;

- NOTMYHOCTb, YETKOCTb U SICHOCTb B U3MNOXEHUM MaTepuana;

- NpoGnNeMHOCTb WM3MOXeHUsi, crnocobCTBytoLass opraHu3auun OUCKyccun, Auarnora C Lenbl  akTUBM3auum
OeAaTenbHOCTM oby4varoLmxcs;

- onopa CMbICINOBOW YacTW NeKUUN Ha NoanunHHbIe PaKTbl, COObITUS, ABNEHUS, CTaTUCTUYECKNE AaHHbIE;

- TeCHas CBHA3b TEOpPEeTUYEeCKUX MOMOXEHWA W BbLIBOAOB C NpakTukod wn Oyayuien npodheccmoHansHom
OeaTenbHOCTbI0 00yYatoLLmxcs;

- -UCMonb3oBaHWE HarnggHoCTM Ans OPMUPOBaHWA afeKBaTHOW KapTWMHbl Mupa (npeseHTauun, y4vebHble
unbmbl, gpyrve BugeoMaTepuarnbl, Tabnuubl, CXxembl, 4EMOHCTPaALMOHHBIE ONbIThI, MOAENW U AP.).

MpenogaBaTenb, YNTaOLWUIA NEKUMOHHBbIE KypCbl B By3e, JOMDKEH 3HaTb CYLLECTBYHOLLME B Meaarornyeckom
Hayke W UCronb3yemble Ha NPaKTUKe BapuaHTbl NEKUMI, X ONAAKTUYECKNE U BOCMUTbLIBAOLLME BO3MOXHOCTM, @ Takke
MX MeToauyeckoe MeCTO B CTpPykType npouecca obyveHusa. Kypc Xumum B cuny onpegeneHHon abCTpakTHOCTM
mMaTepuana, Kak npaBumno, SBMNSIETCA CMOXHbIM Ang OonblMHCTBA oby4vatowmxca. B atnx uensix o6s3aTenbHbIM
SIBNSAETCA co3naHne 6naronpuaTHOro SMOLIMOHANbHO-MCUXONOrMYECKOro KnMMaTa Ha 3aHATUAX, peannsaumio IMYHOCTHO
OpPUEHTMPOBAHHOIO noaxoaa, obecneyeHne andgepeHUMpoOBaHHOIO NOAX0AA NPU BbINOMHEHUN y4eOHbIX 3adaHui. Ona
NOBbILIEHNSI MO3HABATENbHOW aKTUBHOCTM LlenecoobpasHO NMpUMEHEHWE Ha NMEKUMOHHbIX 3aHATUSAX COOTBETCTBYHLLMX
nefarorm4ecknx TEXHOMOMMIN, MPUEMOB, TEXHUK:

- TEXHOMOorno NpobnemMHoro obyyeHus;

-TEXHOMOMMI0 Pa3BUTUSE KPUTUYECKOTO MbILLSIEHNUS;

- TEXHOMOMMW rpynnoBoW, NapHoNn, BpuragHon 4esTenbHOCTY;

- KOHTPOBbHO-KOPPEKTUPYHOLLYIO TEXHOSOMUIO;

- MapaueHTPUYECKYH TEXHOMOTMIO.

3. OPFTAHU3ALIMA U MPOBEAEHUE NNTABOPATOPHbIX 3AHATUA NO AUCUUNIIUHE

Mpy ocBoeHun AncUMNMHBI «XUMKA» OBydaloLuMecs AOIMKHbI BbIMOMHUTL ONpedeneHHoe Yncro nabopaTopHbIX
paboT. OpraHusauuns gaHHoro Buaa y4ebHown gesaTensHOCTV npeanonaraet:

1. Obyvalomncs JonyckaeTcs K BbIMOSIHEHUIO nabopaTopHOW paboTbl MpW HanMMyMM oT4YeTa MO TEeXHUKe
6e3onacHOCTV NpoBeAeHMs NabopaTopHbIX XMMUYECKMX OMbITOB, MOBEAEHNSA B XMMUYECKon nabopatopun, npu paboTe ¢
XMMUYECKMM 060pyaoBaHUEM.

2. OGyvatowumincsa gonyckaeTcsa K BbINOMHeHMI0 nabopaTtopHon paboTbl Npu HanUuuyM NOATrOTOBMEHHOW TeTpaaun
ans nabopaTopHbix paboT, B KOTOpon odopmneHa Tekywias nabopaTopHas paboTa, Bkm4awwas HassBaHue
nabopaTtopHon paboThl, Lenb, KpaTkue TeopeTuyeckne CBeAeHUs, NPaKTUYeCcKyto YacTb (Ha3BaHWe onbIToB, Tabnuubl 1
np.) u oTBeThbl Ha npeanaraemble Bonpockl. (ObyyaroWwmics, He NOArOTOBMBLLUMICA K BbINOMHEHWIO nabopaTopHoWn
paboTbl, FOTOBUTCS K HEW BO BpeMs 3aHATUSI nod HabniogeHueM npenopasaTtens v gonyckaeTtcs Kk paboTe, ecnu
OCTaeTcs [O0CTaTOMHO BpemMeHW [Ansi ee BbiNonHeHus. Ecnv BpemeHn Ha BbinonHeHue nabopaTopHol paboThbl
HegoCTaTOYHO, TO 0ByYaloLLMIACA HanpaBnseTcs Ha 0TpaboTKy NpPonyLeHHO paboTel B APYryo rpynny no pacnmcaHuio
paboTbl NpenogaBaTens (MNu HanpaeBnseTCst B APYryto rpynny no AOroBOPEHHOCTM C NpenogasaTtenem).

3. O6yuatowmiics BbinonHsieT nabopaTopHyo paboTty noa HabnogeHnem nabopaHTa u npenoaaeaTensi, BHOCS B
NPaKkTUYECKYI0 YacTb 0TYeTa HeobXxoaMMble CBEAEHMWS: YPaBHEHUS peakuuii, HabnoaeHus, pacyeTbl, rpadukn, genaet
HeobxoaVMble BbIBOAbI.

4. B KoHue 3aHATMS oby4valolmincs OoT4MTbIBAeTCs O NpoBeAeHHon nabopaTtopHoi paboTe, oTBevaeT Ha
KOHTPOrbHbIE BONPOCHI, MpernogasaTtenb oLeHnBaeT paboTy 1 CTaBuUT CBOIO MOANUCH.

5. JlabopaTopHbIi MpakTUKyM CYMTaEeTCs BbIMOMIHEHHBIM, €ecrnu oby4valowmics otpabotan M 3awmtuin Bce
nabopaTtopHble paboTbl, NOy4YMB BCE OTMETKMU.

MeToavka npoBeaeHusi nabopaTtopHon paboTbl, BbINONTHAEMON MUKPOMETOAOM

Xnmudeckas peakuna npn MMKpomMeToae npoBoaAUTCA nnéo B MVIKpOI'IpO6I/1pKe, nnbo Ha CTeKNsHHOWM nnacTuHe
nnn cneuuanbHOM nnaHweTe. an nposeneHnn peakumn B MVIKpOI'IpO6I/1pKe HeobxoaMMoe KOnM4ecTBO peaKkTnea
BBOAUTCA B I'IpO6I/1pKy no Kannam C NOMOLbH Kanunndapa unm nuneTku. B cny4yae HeobxoaMmMocTu (yKaaaHo B OI'IbITe),
nepeMewinBaHme pacrtesopa npou3BoANUTCA JNErkMMm BCTpAXUBaHUEM I'IpO6VIpKI/I, npun J3TOM He [JonycKaeTca
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pa3bpbi3rvBaHusl pacteopa. [poBedeHue peakuuii Ha CTEKNSHHOW nnacTvHe npegycMaTpuBaeT  BbiCyLUMBAHUE
TWaTeNnbHO BbIMbITOW MNACTWHLI AN NPefoTBPALLEHUs] pacTekaHusi karnefb no ee MoBepxHOcTU. Mpu HaHeceHWuu
peaKkTUBOB BO M36exaHWe UX 3arpsisHEHWs Kanumnmisip UM KOHYUK NUNETKU He JOMKHbI KacaTbCsl MNacTUHbI UIK paHee
HaHeCeHHbIX Kanenb. [ocnenoBaTenbHOCTL M KOMMYECTBO HAHOCWUMBIX Kamnenb ykasbiBaeTcs B OnbiTe. Peakuus
OCYLLECTBISETCH MyTeM TMpOCTOr0 COBMELLEHWS Kanemnb BceX peareHToB. [lepemeluuBaHue pacTBopa npu
HEeobX0AUMOCTY MPOU3BOAMTCS CTEKISAHHOW Narnoyvkol B TEYEHWE HECKOMNbKUX CEeKyHA [0 CnusiHus kanenb. OnbiTbl
MOTYT BbINOMHATLCA HA 3aTEMHEHHOW CTEKMNSAHHOW NnacTMHe ANs Nyylero HabniogeHus BeinageHnst ocagka (ykasaHo B
onbiTe). Mo OKOHYAHWK NPOBEAEHUs OMbITOB, YKa3aHHbIX B NPaKTUYECKOW YacTu MEeToAMYEeCcKOro nocobusl, CTEKNsIHHbIE
NNacTWHbI NPOMbLIBAIOTCS BOAOMPOBOAHON 1 AUCTUNNMPOBAHHOW BOZOW M TLLATENbHO BbICYLUMBAIOTCS.

OpraHusaumnoHHblie hopMbl NpoBeAeHUs NabopaTopHOro NPakTUKyma.

Mpw npoBeaeHUn NabopaTopHOro NPaKTMKyMa MOTyT UCMOMb30BaHbl CReAyoLNe OpraHn3aunoHHbIe dopMbI:

- ppoHTanbHasa nabopaTopHas paboTa NPOBOANUTCH B CllyYae MCMONb30BaHWUA OMACHbIX XMMUYECKNX BELLECTB,
CNoXHoOro obopyaooBaHUA W OpyrMx aHanorvyHbix cnydaes. B aTto cnydyae oauH obydawowmiics (nabopaHT,
npenogasaTenb) NPW KOHCyNbTaTUBHOM MoOMOLWM npenopasaTens (nabopadTta) BbinonHAeT onbiT. OcTanbHble
obyyatoLmecs, Habnogasi 3a onbITOM MOryT KOMMEHTMPOBATbL, NPOrHO3NPOBAaTbL U apryMEeHTUPOBAaTh X0 3KCNeprMeHTa.
3atem caMoCToATENLHO OPOPMAISAIOT OTYET B NabopaTopHOM TeTpaau.

- rpynnosas (komaHaHas) nabopaTtopHas paboTa, Korga kaxgas KomaHga rnonyyvaeT oTAenbHoe 3ajaHue,
BbIMOSIHAET €ro, roTOBUT OTYET U KOHTPOSIbHbIE BOMPOCHI, OCYLLECTBIAT CAMOMPOBEPKY, 3aTeM rpynnon OTYMTbIBaOTCS
npenogasaTento.

- napHas nabopatopHasa pabota. Obyvatowmecs B napax NpoBOAAT XMMUYECKNE OMbITbl, 0OpMAsAtoT paboTy,
OTBEYaloT Ha KOHTPOrbHbLIE BONPOCHI B Mapax, CAAlT OTYET npenogasartento.

- nHauBmayaneHasa nabopartopHas paboTa. Kaxabin obyyarowmincs npoBognT aKCNEPUMeEHT, OPOpMNAET OT4eT,
BbIMOMHAET KOHTPOMbHOE 3ag4aHue 1 NepcoHanbHO caaeT npenogaBaTento oTyerT.

4. OPTAHN3ALIUA CAMOCTOSATENbHON PABOTbI OBYYAIOLLMXCA
4.1 CamocTosiTeNibHOe u3y4yeHue Tem

TeMmbl, BblHECEHHblIE Ha CaMOCTOATENbHOE MW3ydeHWe, MPOBEPSTCA Ha 3aHAMUSX JIeKUUOHHO20 U
nabopamopHo2o euda B pa3nuuHbIX opmax: npeseHTauuu, ¢poHTanbHo 6Geceabl. [NpenogaBatens B Havane
M3y4YeHUs ANCUUNNMHBI BbligaeT o0yyatoLwmMMest Bce TeMbl ANsi CaMOCTOATENbHOrO M3yveHus, onpeaenset cpoku BAPC n
npeaocTaBneHnst OTHYETHbIX MaTepumanoB npenogasartento. opmMort OTYETHOCTU MO CaMOCTOSITENBHO M3YYEHHBIM TEMaMm
TaKke MOXeT SIBMATbCA KOHCMEKT.

[MpenogasaTento He06X0AUMO NOSAICHUTEL 0BYyYaLWKUMCS 06LLMI aNrOpUTM CaMOCTOATENBLHOIO N3YyYEeHNst TEM:

O6LWKi anropuTM CamMoCTOATENIbHOIro U3YyYeHUsi TeM

1) O3HaKOMWTBLCS C PEKOMEHA0BAHHOW Y4eBHOM NUTEepaTypor U 3NEKTPOHHLIMI PECYpCaMm No TeMe (OPUEHTMPYSACh Ha
BOMPOCHI ANs CAMOKOHTPOIS).

2) Ha aToW ocHOBE COCTaBUTb Pa3BEPHYTLIN MNaH U3NOXEHNS TEMbI

3) BblbpaTtb hopMy OTYETHOCTU KOHCMEKTOB(MIaH — KOHCMEKT, TEKCTYarnbHbI KOHCNEKT, CBOGOAHbIN KOHCMEKT, KOHCMEKT
— cxema)/npeseHTaums/acce/goknag

2) OhopMuTbL OTHETHLIM MaTepuan B yCTaHOBIIEHHON (hopMe B COOTBETCTBMU METOANYECKMMU PEKOMEHAaLNAMM

3) [MpoBecT CaMOKOHTPOSIb OCBOEHUS TEMbI MO BONPOCaM, Bbl4aHHbIM NpenogaBaTtenieM

4) MpegocTaBnuTb OTYETHBLIM MaTepuan npenogaBaTesiio Mo COrnacoBaHUI0 C BeAyLuM npenogaBsaTenem

5) MogroToBuTbLCA K npegycMoTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MEepOonpuUATUIO NO pedynbTaTaM CaMOCTOATENbHOIO
N3y4yeHna TemMbl

6) MNprHATL yyacTue B ykazaHHOM MepOnpuATMKM, NPONTU pybexHoe TeCcTMpoBaHWe No pasfeny Ha ayauTOPHOM
3aHATWM U 3aKMIYMTENBHOE TECTUPOBAHME B YCTAHOBMNEHHOE AN BHEayAMTOPHOW paboTbl Bpems

npeacTaeneHbl B OHAaX OLLEHOYHbIX CPeACcTB

Bonpochl Ans caMOKOHTPOMNS OCBOEHWUS TEMbI -
no ANCUMNNnHe

7.4.2.llikana n KpUTepUU oLlEHMBaAHUA TEM, BLIHOCUMbIX Ha CAMOCTOSITENbHOE U3y4YeHue.
- OUEHKa «3aymeHOo» BLICTABMSAETCSH, ecriv 0ByYaloLWUNCa N3yYnn BCe NMPEeasIoKEHHbIE BOMPOCHI, 0OPMUN OTHYETHBbIN
mMaTepuan B BMAE KOHCMEKTa Ha OCHOBE CaMOCTOSITESIbHOTO M3Yy4eHHOro maTtepuana, CMOr BCECTOPOHHE PacKpbiTb
TeopeTMyeckoe CoaepXKaHue BOnpocos, caan paboTy Ha kadeapy B YCTAHOBIEHHbLIE CPOKU.
- OlleHKa «HE 3aYymeHO» BbICTaBMSAETCS, ecrnu OGy4aloLMNCa M3y4Ynn TOMbKO YacTb W3 MPeAnoXeHHbIX BOMPOCOB,
HeakKypaTHO OMOPMUI KOHCMEKT Ha OCHOBE CaMOCTOATENbHOMO W3YYEHHOro matepuana, He CMOr BCECTOPOHHE
packpbiTb TEOPETUYECKOE CoaepXKaHue TeMbl, He caan paboTy Ha kadefpy B yCTaHOBMNEHHbIE CPOKY.

7.4.3. OpraHnsaums BbINOJSIHEHUS U NMPOBepPKa INEKTPOHHbIX Npe3eHTauun.

OneKTPOHHYH npeseHTaumio obyyarolmecs roToBAT B NEPUOS M3y4YeHus Kypca. Tembl npegnaratoTcs B Hadvane
CeMecTpa, Takke nMpegfiaraeTcsa MeTOAMYECKME pPeKOMeHAauuMu Mo MOArOTOBKE SMIEKTPOHHbIX Npe3eHTauni.
OneKTpoHHas npeseHTaums MoXeT ObiTb 3aliMeHa Ha 3aHSATUN B NEPUOA U3YYEHMST COOTBETCTBYHOLLEN TEMbI, MOXET
ObITb OPraHN30BaHO 3aHSATUE MO TUMY MUHU-KOH(EPEHUUN, TAe oby4daroLmnecs 3awmwaT Bce CBOM paboThl.

Ob6yuyatoLmecs 3ao4Hon PopMbl 0ByYeHMs coakT KOHTPOMNbHYH0 paboTy Ha kadeapy ryMaHWTapHbIX, CoOLManbHO
— BKOHOMUYECKMX U DyHAAMEHTANbHbIX AUCUMMIUH 3a 2 HEAENWU A0 Hayana ceccuw.
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5. KOHTPOJIbHbIE MEPOMNPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLUUMIIUHDI

BxoaHoWM KOHTPONb NPOBOAMTCS C LENbIO BbISIBNEHWS KOHCTaTMPYIOLLEe FOTOBHOCTU 0BYYatoLMXCA K OCBOEHUIO
OaHHON AMCLMNIMHBI 38 CYET 3HaHWIN, YMEHWIN, KOTopble CPOPMUPOBAnMUCL y 0ByYaloLWMNXCA Ha ypoKax XMMum u apyrux
obpasoBaTernbHbIX 06nacTen ecTeCTBEHHOHaY4YHOro LyKna B LUKOre.

TemaTtunyeckasi HanpaBieHHOCTb BXOAHOIO KOHTPOSA 3aKnioyaeTcs B 3adaqax U ynpaXHEeHUsaX BCeX BaXKHENLINX
TEM LLKOMBbHOro Kypca XxMmun. BxogHoWM KOHTpOnb NPOBOANTCA B BUAE TECTUPOBaHNA (Ha brnaHkax).

Llikana u kpumepuu ouyeHuUBaHUsI 8X0OHO20 KOHMPOJIS:

-OLleHKa «3a4TeHO» BbICTaBNAETCSH, ECNN KONMMYECTBO NpaBuIibHbIX 0TBETOB 6onee 60%

-OLeHKa «He 3a4TEeHO» BbICTABMNAETCH, €CNN KONNYECTBO NpaBuiibHbIX OTBETOB MeHee 60%

B TeyeHne cemecTpa no uToram u3yyYeHUs AMCLUNMWHBI NPOBOAMTCHA TEKYLUMIA KOHTPOMb B BMOE KOHTPOSIbHON
paboThl, 3aWMTbl 3NEKTPOHHON Mpe3eHTauun, oTdyeTa no nabopaTopHon paboTe Ana obyyaloLmxcs OYHOM OopMbI
0by4eHns n dpoHTanbHoN 6ecenbl U KOHTPOMLHONM paboTbl Ana obyyatowmxcs 3ao4HON hopmbl 0ByHeHUS.

llikana u Kpumepuu oyeHuU8aHUs MeKyweao KOHMPOoIs:

- OLleHKa «3a4TeHO» BbICTaBNsieTCst 0byyaloLLeMyCsi, eCrnv KOnmM4ecTBO NpaBusibHbIX OTBETOB Bbille 60%.

- OLIeHKa «He 3a4TeHO» BbiCTaBnseTcA 0OyyaloLeMycsi, eCNM KONMYECTBO MPaBUIbHbIX OTBETOB HUXE (UM pPaBHO)
60%.

dopma npomexyTouHoW aTTecTtaumm obyyarllimxcsi — dk3amMeH. [logroToBka K 3dK3amMeHy M chada dk3aMeHa
OCYLLIECTBNSAETCA 3a CYHET Yy4ebHOro BpeMeHu (TPyOoOEMKOCTM), OTBEAEHHONO Ha 3K3aMEHALMOHHYH CEeCCUo, CPOKM
KOTOPOWN yCTaHaBNMBAIOTCA NPUKa3oM Mo dunuany.

OCHO8HbIe yCri08Us 0J1y4eHUs1 00y4aroWUMCs 3K3ameHa:

1) obyyvaowmincsa BbIMONHWN BCe BuAbl y4ebHoW paboTbl (BKMOYas CaMOCTOSTENbHY0) U oTyuTancs ob mnx
BbINOMTHEHWNM B CPOKM, yCTaHOBMNEHHbIe rpacdhukom y4ebHOro npouecca no AUCLUNIVHE;

2) NpoLwén 3aKniynTensHoe TeCTUPOBaHNE;

3) oTBETWN Ha BONpPOCHI BuneTa 1 JONOMHUTENbHBIE BONPOCHI Mpenogasartens.

lnarosas npouedypa nonyyYeHus ak3ameHa obyyatouuMcs 04HOU hopMbl 0BYYEHUS:

1) B nepuog 3a4éTHon Hegenu obyyvaromiica caaéTt TeCTUpoBaHue;

2) B nepuopg 3a4étHON Hegenu obydaroLwmnincsa caaét MMerLLMecs: 3a40MKEeHHOCT MO QUCLMNINHE;
3) B pamkax rpacuka obyyatomnca coaét ak3ameH.
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NMPUNOXEHWUE 8
KAOPOBOE OBECIMNEYEHUE YYEBHOIO NMPOLIECCA NO AUCUUNNUHE

1. Tpe6oBaHue ®roc

Peanunsaunsa nporpammbl 6akanaeBpuaTta obecneumBaeTtcs neparorndeckumm paboTHukamu OpraHu3auuu, a
Takke nuuamu, npuenekaeMbiMi OpraHnsaumen K peanusauum nporpaMmmMel 6akanaspuarta Ha WHbIX YCIOBUSX.

KBanudgukaums neparormyeckux pabotHukoB OpraHmsauuu [OMMKHa OTBeYaTb  KBanmuKauMOHHbIM
TpeboBaHNAM, yka3aHHbIM B KBaNMMWKALMOHHBLIX CNpaBoOYHMKax W (Mnu) npodreccroHanbHbIX CTaHgapTax (npwu
HanmMuum).

He wmeHee 60 npoLEHTOB YMCREHHOCTW nepdarormyecknx paboTHukoB OpraHusaumy, y4acTBYHOLIMX B
peanu3aumn nporpammbl GakanaBpuarta, W nuvy, npuBnekaembix OpraHu3aumen Kk peanu3auun [Nporpammbl
GakanaBpuaTa Ha MWHbIX YCMNOBUSIX (MCXOAS M3 KOMMYECTBa 3aMeLlaeMbiX CTaBOK K LENOYUCIIEHHBIM 3HAYEHUsIM),
OOMXKHbI BECTUM HayuHyl, Hay4yHO-METOAMYECKYyl W (Unn) npakTtudeckylo paboTy, COOTBETCTBYIOLLYO Mpodusto
npenogaBaemMon AUCUMNIUHBI (Moayns).

He meHee 5 NpoLeHTOB YNCNEHHOCTU Nefarormyeckmx paboTtHukos OpraHm3aumnm, yHacTByOLWUX B peanvsaumm
nporpammbl 6akanaspuara, u nuu, npusnekaemoix OpraHunsaumen k peanusaumm lNporpammbl 6akanaespuata Ha MHbIX
ycrnosusx (MCxoaA M3 KOMMYecTBa 3aMellaeMblX CTaBOK K LENOYUCINEHHbIM  3Ha4YeHWsiM), AOIMKHbl  ABNATLCS
pykoBoguTenamm un (unn) paboTHMKaMU UHbIX OpraHusauui, OCYLLECTBASIOWMUMA TPYAOBYIO AEATEeNbHOCTL B
npodeccmoHanbHon cepe, COOTBETCTBYIOLLEN NPOeCcCUoHaNbHOM AeATENBHOCTU, K KOTOPOW FOTOBATCS BbIMYCKHUKA
(MmeTb cTax paboTbl B AaHHOWN NpodeccuoHanbHom cdepe He MeHee 3 ner).

He wmeHee 60 npoueHTOB u4MCNEHHOCTM negarornyeckux paboTHukoB OpraHu3auuu, yyacTBYOLNX B
peanu3aumn nporpammbl GakanaBpuata, W nuvy, npuBnekaemblx OpraHusauven k peanusauum [lporpaMmbl
GakanaBpmaTa Ha MWHbIX YCNOBUSX (MCXOOS M3 KONMMYECTBa 3amMellaeMblX CTaBOK K LIENOYMCIEHHbIM 3HAYeHUsAM),
OOMXHbl MMETb Y4YeHyl CTeneHb (B TOM YWCME YYEHyl CTerneHb, MOMYYEeHHYH B WHOCTPaHHOM rocygapcTee U
npusHaBaemyto B Poccuickon ®Pegepaunm) m (unn) yyeHoe 3BaHue (B TOM 4uCre yYeHOe 3BaHWe, MonyyYyeHHoe B
MHOCTPaHHOM rocygapcTse u npu3HaBaemoe B Poccunckon egepaunm).
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NPUNOXEHUE 9

depepanbHoe rocyaapcTBeHHOe OlogKeTHOe obpa3oBaTenbHOe yupexaeHue
BbICLUEro obpasoBaHus
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenu MN.A.CtonbinnHa»

dakynbTeT BbiclUero obpasoBaHus

Onnorl no HanpaBneHuto 35.03.06 ArponHxeHepus

®dOHO OLEHOYHbIX CPEOCTB
no AucuunnuHe

B1.0.08 Xumusna

HanpaBneHHocTb (npocdunb) «TexHuyeckum cepuc B AMNMK»
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BBEAEHUE

1. ®OHA OUEHOYHbIX CpeacTB MO  AMCUUMNIIMHE SIBNsieTcs 06si3aTenbHbiM  060COGNEHHBIM
npunoxeHvem k Paboyeii nporpaMmMe AMCLUMNIIVHBI.

3. ®oHO OUEHOYHbIX CPEeACTB SIBMSIETCA COCTaBHOM 4acTbld HOPMaTUBHO-METOANYECKOrO
obecneyeHns CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHUS O0YYaloLWMMUCS YKa3aHHON ANCLMMITUHBI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuun, n3 yucna npegycmotpeHHbix ®rOC BO B kavecTBe pes3ynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEeHOYHbIX CPeacTB MO AWCUMNNMHE BKM4YaeT B cebs: oueHoyHble cpencTsa,
npuMeHsieMble [Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble Cpeactsa, nMNpuUMeHsemble B paMkax
UHOVBMAOYanM3auMn BbIMNONMHEHUS, KOHTPOMsA uKcMpoBaHHbIX BuaoB BAPC; oleHouHble cpenacTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs U OLEHOYHble CPeacTBa, MpUMEHsieMble MpU MPOMEXYTOYHOW
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. PaspaboTtumMkamu ¢oHOA OLEHOYHbIX CPEACTB NO AUCUMNNMHE SIBMAIOTCA MpenojaBaTenu
kadpeapbl rymaHUTapHbIX, COLMANbHO-3KOHOMUYECKMX U (DyHAAMEHTAarNbHbIX AUCUMNIMH, obecnevmBatoLLei
n3yyeHve obyvarowmmuca gucLunninvHel B yHuBepcutete. CogepxaTenbHon ocHoBow ans paspabotku ®OC
nocnyxwuna Paboyas nporpamMma AUCLMNANHLI.

1. OXUOAEMBbIE PE3YNIbTATbl U3YYEHUA
y4ye6GHOM AUCLUNNUHBI, NepCOHaNbHbIA YPOBEeHb JOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C Ucnonb3oBaHMeM NpeAcTaBeHHbIX B N. 3 OLEeHO4YHbIX CpeAcTB

KomneTteHuun, N
Kog un KoMnoHeHTbl KOMneTeHUUN,
B q)OpM"p?BaH"" HaMMeHOBaHue dhopMupyemMble B pamkax JaHHOW OUCUMUMITUHBI
KOTOpPbIX 3aAeNCTBOBaHa -
U WHAMKaTopa (kak oxXmMagaembIv pe3ynbTaT ee 0CBOEHMS)
OOCTUXEHUN
koA, HaMmeHoBaHue KOMMneTeHLuUn 3HaTb M NOHUMAaTb ymeTb Aenatb BrnaaeTk Hasblkamit
(nencreoBaThb) (MMeTb HaBbIKM)
1 2 3 4 5
O6wenpodeccuoHanbHble KOMNETEHLUK
OlK-1 | CnocobeH pewaTb | OMNK-1.1 OCHOBHbIE 3aKOHbl | MPUMEHSTb HaBblkaMu paboTbl C
TunoBble 3agayn | Wcnonbayet XMMUU 1 CBOWCTBA | MONyYeHHblE y4yebHOM U Hay4dHOW
npocpeccmoHanbH | OCHOBHblE  3aKOHbI | BELLECTB, 3HaHUS MO XMMUWU | nMTepaTypow,
ON [OesTenbHOCTU | eCTECTBEHHOHAYM- OCHOBHblE ansi OCBOEHWs | HaBblkamu
Ha OCHOBE 3HAHWMN | HbIX OUCLMMNINH ANsl | 3aKOHOMEPHOCTU apyrux npakTN4ecKomn
OCHOBHbIX peLueHns npoTekaHusi OVCUMNIVH; U Ans | peanusaumm
3aKOHOB CTaHOApTHbIX 3adad | XMMUYECKMX pelleHnst 3agay B | NpUKIagHbIX 3ajau,
MaTeMaTn4eckux, B COOTBETCTBUM C | MPOLIECCOB; npodgeccrmoHanbH | COBPEMEHHOW Hay4HOMN
€CTECTBEHHOHAy4Y | HanpaBNEHHOCTbIO XMMUYeCKne ON AeaTenbHOCTW; | anmapaTypon "
HbIX 1 | NpoheccrMoHanbLHOM | CUCTEMBI, BbINONHSATH HaBblKaMu BeaeHus
obwenpodeccro- | AesTenbHOCTU XVMUYECKYIO pasnuyHble XMMUWYECKOro
HanbHbIX TepMoaMHaMUKy W | XMMUYEcKue 3KcneprMmMeHTa
avcumnnuH c KUHETUKY, onepaumu;
NPYMeEHEHNEM peakuMOHHYH BbINOSHATD
NHMOPMaLMOHHO- cnocobHoCTb nabopaTopHbie
KOMMYHUKaLMOHH BELLECTB, nccrnegoBaHus,
bIX TEXHOSOMM XVIMUYECKYHO pewaTtb
naeHTUUKauuio; XMMU4eckmne
CBOWCTBa ypaBHEHMS,
XUMUNYECKUNX 3agauu,
3MIEMEHTOB U UX | NPOSIBNATH
COeNHEHNN TBOPYECKNUN
MHULNATUBHBIN
noaxon B
peLueHnn
y4eBHbIX "
npodpeccrmoHanbH
bIX 3a4ad
OrK-1.2 OCHOBHblE BbIMOSMHATb npakTU4eckoro
Mcnonb3yeT 3HaHWe | mMaTemaTuyeckme CcTaHgapTHble NpUMeHeHNst
MaTemMaTU4YeCKnX MEeTOAbl pelleHns | AencTBus, MaTeMaTUYEeCKnNX
MEeTOoA0B ONS | XMMUYECKMX 3adad | pewiatb TUMOBble | METOAOB AN pelleHus
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peweHuna

CTaHOapTHbIX 3agad

B COOTBETCTBUU
HanpasneHnemMm

npodgeccrnoHanbHon

AeATelIbHOCTU

Cc

3agayn Cc y4yeTom
OCHOBHBbIX
MaTeMaTuveCckmnx
mMeToaoB

3agay, B COOTBETCTBUM
¢ HanpaBrneHnem
npogeccrnoHanbHon
OesTenbHOCTH

YACTb 2. OBLLASAA CXEMA OLIEHUBAHUA XOOA U PE3YINIbTATOB U3YYEHUA
YYEBHOU ANCLUUNNINHbI
O6LWme KpUTEPUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHasA Be4OMOCTb-MaTpULa OLLEHUBaHUSA X0Aa U pe3yNibTaToB U3yyeHus yyeGHom
OVUCLMUNIIMHBI B paMKax negarormyeckoro KOHTpons

Pexum KOHTPOMbHO-OLIEHOYHBIX MEPONPUATUI

OueHKa CO CTOPOHI Komuc-
Kareropus camo- B3anmo- n enou a n 2 CTaBUTensi | CWOHHas
KOHTPOIS U OLEHKM oLieHKa oLeHKa peroa peA
BaTens npon3BoacTea OLlEeHKa
1 2 3 4 5
. BxoaH
BxogHon oAHoe
1 TecTupoBaHue
KOHTpPOJb
(Ha B6naHkax)
Hgusnayanusaums
BbIMNOMNMHEHUs™,
KOHTpOnb 2
¢pmKCcMpoBaHHbIX
BugoB BAPO:
AHanus
MpoBsepka
- ONEeKTpOHHas MMetoLLnxcs .
2.1 o BbIMOMHEHHON
npeseHTauus 3HaHWUI 1
o paboThbl
YMEHUN
- KOHTpONbHas AHanuns
YpoBeHb
paboTta(ans cTenenu
BbIMOSHEHNS
obyuatomxces 2.2 BbINOSTHEHUSI .
- KOHTPOJSTbHON
3a04HON OpPMbI npeanoXeHHbIX 26OThl
06y4eHus) 3agaHun P
Tekywmn 3
KOHTPOJb:
YpoBeHb
YpoBeHb P
BbINOSTHEHNS
AHanus OTBETOB .
KOHTPOJSTbHON
- CamocTodatensHoe CTeneHun B Xo4e )
3.1 paboTbl; ypOBEHb
n3y4yeHue Tem N3Yy4EHHOCTH dpoHTan
9 OTBETOB B X04€e
Tem bHOWN N
dpoHTansHon
Oecepl
Oecenpbl
AHanus AHann3 oTBeToB
OTBETOB Ha Ha KomnnekcH
[MpomexyToyHas
" 3K3amMeHaunoH 3K3aMeHaLUMOHHbI asi oueHka
aTTecTtauma . . KomnnekcHas
Hble BOMpPOCHI; € BONpOocChI; B xoage NMA
oby4yatomxcs no 4 OLIeHKa B xofe
aHanms aHanus / oueHka B
nuToram nsyveHus MA
pe3ynbTaTos pe3ynLTaTos pamMmKkax
OVUCUMMMNUHBI
WTOroBOro WUTOroBOro nepecagayu
TECTUPOBaHUSA TECTUPOBaHNSA

* AAHHBbIM 3HAKOM MOMEYEHbI

nHOMBMAYanNM3upyeMble BUabl y4eGHON paboThbl
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2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4YeHUA Y4eOHON ANCLUNIIUHBI

1. dopmanbHbIN KPUTEPUIA NONyYEHUA OGyvaroWMMUcs
NONOXNUTENbHON OLEHKN NO UTOraM U3yyYyeHUs AUCLUNIIVHDI:

1.1 MNpegycmoTpeHHas nporpamma
N3yYeHns QUcCuUUnnHel obyyarwmmcs
BbIMOMTHEHA NOMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 INo kaxxaow M3 NpPeayCMOTPEHHbIX NPOrpaMmon BUAOB paboT
no gucumnnuHe oby4varoWminca ycnewHo oTymTancs nepesa
npenogasaTteneM, 4EMOHCTPUPYS MPU STOM OOMKHbIN (HE Hmke
MUWHVMMarnbHO NPUEMIIEMOro) YpOBEHb CDOPMUPOBAHHOCTH
3/1IEMEHTOB KOMMETEHLMN

2. N'pynnbl HedpopmanbHbIX KpUTEpUeB

KayeCTBEHHOMN OLLeHKMN paGOTbI oﬁyqarou.l.eroc;l B PpaMKax uU3y4YeHusa gUuCUuunninHbI:

2.1 KpuTepum oLeHKM KayecTBa xofa npoLiecca
n3yyeHns obydarowmMmcsa nporpammbl QUCLUNITUHBI

(TekyLen ycnesaemocTw)

2.2. Kputepum oueHkn kayecTBa BbIMOMHEHUSA
KOHKpeTHbIX BMgoe BAPO

2.3 KpuTepuu oLeHKN Ka4eCTBEHHOIO YPOBHSA UTOTOBbIX
pe3ynbTaToB U3y4eHUs AUCLIMMITUHDI

2.4. Kputepum aTTeCTaunoOHHON OLEHKM
Ka4yeCTBEHHOIo YPOBHSl pe3ynbTaToB U3y4eHus
ONCLUMNNUHBI

2.3 PEECTP

ANieMeHTOoB CbOHAa OLEeHOYHbIX cpeacTsB Nno yqeGHoﬁ auncuuninuHe

Mpynna
OLEHOYHbIX CPEeACTB

OueHOo4YHOEe CpeacTBO UMK €ro ANemMeHT

HaunmeHoBaHue

1. CpegcrtBa gnsa
BXOA4HOr0 KOHTpoONA

BOI'IpOCbI Ona nposegeHna BXogHOro KOHTponga

LWkana n KpUTepun oLEHKM OTBETOB Ha BOMNPOCHI BXOAHOIO KOHTPOIA

2. CpenctBa
Ana vHamBuayanusauum
BbINONTHEHUSA,

[MepeveHb NPUMEPHBIX TEM 3NTEKTPOHHON Npe3eHTauum

LLkana n KpUTepumn oLEeHKU 3NEeKTPOHHON Npe3eHTauunm

lMepeyeHb 3agaHuin AN KOHTPOIbHBIX paboT obyyarLwmxcs 3a04HON hopMbI

KOHTpONS
0obyyeHus
(pMKCMpPOBaHHbIX BUAOB
BAPO LLikana v kpuTepun oLeHMBaHNS
3. CpeactBa TeMbl 1 BONPOCHI A1 CaMOCTOATENBLHOIO N3y4YeHus

AnA TeKywero KOHTpons

O6wun ariropuTM CaMoCTOATESTbHOIo N3y4eHunsa TemMbl

4. CpencTBa
ANl NPOMEXYTO4YHOWM
aTTecTauuu no utoram
U3yYeHUs AUCLMNIIUHbI

TecToBLIE BOMPOCHI Ana npoBegeHnda NToroBoro KOHTposna (aksameHa)

LWkana n KPpUTEPUN OLLEHKN OTBETOB Ha TECTOBbIE BOMNMPOCHLI UTOFOBOIro
KOHTpPONA

BOI'IpOCbI O714 NOAroToBKMU K UTOTOBOMY KOHTPOIJHO

OK3amMeHaUunoHHas nporpamMma rno yqe6H017| ancunniunHe

KomnnekT ak3amMeHaUMOHHbIX OMneToB

MNnaHoBas npoueaypa NpoBEAeHUs 9K3ameHa

LLkana n KpuUtepun oLueHKN OTBETOB Ha 3K3aMeHaUNOHHbIe ounetbl
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2.4 OnucaHue nokasartesnen, KpuTepmeB U LWKan oueHMBaHUS U 3TanoB (hOpMUPOBaAHUS KOMNETEHLUN B paMKaxX AUCLUNIUHDI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLUIN

KOMMNEeTeHUnA He

MWUHUMarbHbIN

cpeaHun

BbICOKUN

cdopmmpoBaHa
OueHkn chopMmMpoOBaHHOCTU KOMMNETEHUU
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHka «omnu4yHoO»
«Heydos1emeopumesibHo» «ydosriemaopumesnibHO»
MokasaTens XapakrepucTtvka chopMMPOBAHHOCTY KOMNETEHLMN dopMbI 1
WHaekc u Kop OLEeHNBaHNS — KomneTeHuus B nonHom ChopmMmMpoBaHHOCTbL CbopmMmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTea
Ha3BaHue vHAnkaTopa WHavkaTopsi 3HaHVs, ymeHns:, | Mepe He cchopmmpoBaHa. KOMMeTeHLMN KOMMeTEHLWN B LieNoMm KOMMeTeHLMW NOTHOCTbIO KOHTponS
KomneTeHLun | AOCTVXeHUn KOMMETEeHLN HABbIKM VimetoLmxcsi 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET bopMMpoBaHMs:
KomneTeHunm (BnapeHus) YMEHUi1 1 HaBbIKOB MVUHUMaTbHBIM TpeBoBaHuUsIM. TpeGoBaHUsIM. KOMMeTeHLMiA
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa sHaHUi, MmetoLumxcsa 3HaHuiA,
peLLeHns NPaKTUYEeCKNX MmetoLumxcsa 3HaHUi, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTMBaLMK B LiENOM MOTMBALIMU B MOMHOMN
LienioM JOCTaToYHO ANA | A0CTaTOYHO ANS peLleHus Mepe J0CTaTo4HO ANA
peLLeHns NPaKTUHEeCKNX cTaHAapTHbIX peLUeHns CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agad
Kputepum oueHnBaHus
OrK-1 OrK-1.1 [MonHoTa 3HaHUK OCHOBHbI€ 3aKOHbI He 3HaeT cogepxaHue [NoBepXHOCTHO 3HaeT CB0o60aHO HasbIiBaeT u B coseplueHcTBe 3HaeT
CnocobeH Mcnonbsyet XMMUK N | OCHOBHbIX 3aKOHOB XMMUU U cofepxaHne OCHOBHbIX Xapakrepusyet cofepxxaHne OCHOBHbIX
pewaTtb OCHOBHblE CBOWCTBa CBOICTBA BELLECTB, 3aKOHOB XMMUU U cofep>KaHne OCHOBHbIX 3aKOHOB XMMWUU U
TMNoBble 3aKOHbI BELLeCTB, OCHOBHbIE 3aKOHOMEPHOCTMN CBOWICTBa BELLECTB, 3aKOHOB XVIMWU 1 CBOWICTBA BELLECTB,
3agauv €CTEeCTBEHHOH OCHOBHbIE NpoTEKaHUsI XMMUYECKUX OCHOBHbIE CBOWICTBA BELLECTB, OCHOBHbIE
npodeccnoH | ay4-Hbix 3aKOHOMEPHOCTMN NPOLIECCOB; XMMUYECKME 3aKOHOMEPHOCTMN OCHOBHbIE 3aKOHOMEPHOCTM
anbHomn ANCLMMNWH npoTekaHus CUCTEMbI, XMMWUYECKYIO NpOoTEKaHNsT XMMUYECKNX 3aKOHOMEPHOCTH NpOoTEeKaHUst XMMNYECKNX
OesTeNnbHOCT | ANna peLueHus XMMUYECKUX TEPMOAVHAMUKY U KUHETUKY, | MPOLECCOB; XMMUYeCKue npoTeKaHUst XMMUYECKUX NpoLEeCcCoB; XMMUYeck1e
N Ha OCHOBE | CTaHAAPTHbIX NpoLeccoB; peaKLMOHHYH0 CMOCOBHOCTb CUCTEMbI, XMIMUYECKYHD NpoLECCoB; XUMUYECKUE CUCTEMbI, XMIMUYECKYHD
3HaHUIA 3agav B Xvmu4eckue BEeLLEeCTB, XMMUYECKYI0 TEPMOANHAMUKY U CUCTEMbI, XMIMUYECKYLO TEPMOANHAMUKY U
OCHOBHbIX COOTBETCTBUM CUCTEMB, naeHTUUKaLmio; CBOWCTBA | KUHETUKY, PeaKLMOHHYHO TepMOANHaMUKY U KMHETUKY, PeaKLMOHHYI0
3aKOHOB c XVMUYECKYIO XUMUYECKMX 3TIEMEHTOB U CNOCOGHOCTL BELLIECTB, KMHETUKY, peaKLMOHHYIO CNOCcOBHOCTL BELLIECTB, TecrT;
matematude | HanpaBrneHHO TEepMOANHaMUKY 1 NX COeaVHEHWI XMMUYECKYIO CNoco6HOCTb BELLECTB, XUMUYECKYIo Onpoc, 3awuTa
CKUX, CTbiO KUHETUKY, naeHTuukaumio; XUMUYECKYHO naeHTUukaumio; 3MNEKTPOHHOM
eCTeCTBEHHO | npodpeccuoHa peaKLUMOHHY0 CBOWCTBA XMMUYECKUX naeHTUdUKaumo; CBOWCTBA XUMUYECKMX npeseHTauum,
HayYHbIX W | NbHOWM CNocobHOCTb 3NEeMEHTOB U UX CBOWICTBa XMMUYECKUNX 3MNEeMEHTOB U UX
obuenpoce | gesitensHoCcTU BELLeCTB, coeaVHeHWI 3NEeMEHTOB U UX CoeAVHEHWI
ccuo- XVIMUYECKYHO COeaVHEHWI
HanbHbIX naeHTudukaumio;
OVCLUMMINH C CBOWCTBa
npyMeHeHVe XUMMUYECKNX
M 3MNEeMeHTOB U WUX
MHdopmaLmo coeuHeHun
HHO- Hannuve ymenun NPUMEHsATL He npvmeHsieT ocHOBHbIE YMeeT npumeHsATb CBob0oAHO NpuMeHseT B coBepLueHcTBE ymeeT
KOMMYHMKaLL nony4yeHHble 3aKOHbI XMMWUN 4ns OCHOBHbI€ 3aKOHbI 3HaHWS1 OCHOBHbIX 3aKOHOB NPYMEHSATL NOMNyYeHHble
VNOHHBIX 3HaHUA N0 XMMWK peLLEHNS NPaKTUYECKUX XMMUW NS peLleHunst XUMUW NS peLleHunst 3HaHMS MO XMMWUKW Anst
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TEXHOMOrnMn

ans

Bpyrux
OVCUMNAVH; U ANs

0OCBO€EHUNA

3a/1a4, pacyeTHbIX 3aaad,
He ymeeT
VHTEpNPEeTUpoBaTh Xoa 1

npakTUYecknx 3aaay,
pacuyeTHbIX 3a4au,
ymeet

3agaqv B
npodeccnoHanbHom
AesATenbHOCTY;

OCBOEHUS ApYyrnx
OUCUMMNUH; 1 ans
pelueHus 3agady B

pelleHVsi 3apad B NOTUKY peLueHus, VHTepnpeTnpoBaThb XOA, BbINOMHAET pa3nuyHble npodheccroHanbHow
npodpeccroHansH 060ocHOBbLIBaTHL CBOMCTBA 1 NOTUKY peLUeHus], XMMUYEeCKVe onepauuu; AesiTenbHOCTY;
OVl AeATenbHOCTY; | BELLecTBa UM XMMU4ECKOro obocHoBbIBaTL BbINOMHAET BbINOMNHAET pasnuyHble
BbINOMNHATb npouecca. CBOWCTBa BeLLecTBa nnm nabopartopHble XMMUYeCKMe onepaumu;
pasnuyHble XMMMWYECKOTO npoLiecca. nccnenoBaHus, pewaet BbINOMNHAET
XMmu4eckue XMMUYECKME YPaBHEHWS, nabopaTtopHble
onepauuu; 3agauv. nccnefoBaHusi, pelaeT
BbINOMNHATb XUMUYECKME YpaBHEHUS],
nabopaTtopHble 3afjauw, nposiBnseT
nccrnenosaHus, TBOPYECKUN
pewaTb VMHULMATMBHBIV Noaxon B
XMmun4eckue peLleHnn y4ebHbIX 1
ypaBHeHws, npogeccroHanbHbIX
3agaun, 3agav
nposiBNATbL
TBOPYECKUNIA
MHULMATUBHbIN
noaxon B
peLueHum
y4eOHbIX 7]
npodpeccroHansH
blX 3agay
Hanuuve HaBbIkOB paboTbl c He Bnageet HaBbikamu B obuwewm, c Bnapeet HaBbikamu B coseplueHcTBe Bnageet
(BnageHue onbIToM) | y4ebHow " paboTbl ¢ y4ebHow 1 HepovyeTamu, BrnageeT paboTbl ¢ y4ebHow U HaBblkamMu paboTbl C
Hay4Hou Hay4HOW NuTepaTypou, HaBblKaMK peLLeHns Hay4YHOW nuTepaTypowu, y4ebHoM 1 Hay4Hon
nuTepaTypou, HaBblKamy NMPaKTUYECKON pacyeTHbIX U HaBblKamy NPaKTUYECKON nuTepaTypou, HaBblkaMu
HaBbIKamu peanusauum NpuKNagHbIx npakTU4ecknx 3agad ¢ peanusauun NpuknagHbix npaKkTnyeckomn
npaKkTnyeckomn 3a7lay peLUeHns pacyeTHbIX 1cnonb3oBaHNeM 3afay, COBpEMEHHOM peanusauumn npuknagHbix
peanusauum 1 NpaKTUYeckmx 3agad ¢ 3aKOHOB U UX Hay4HoW annapaTypoin u 3afay, COBpEMEHHOW
NpyKNagHbIX MCMonb30BaHNEM 3aKOHOB U CneacTBUN. HaBblkamu BefieHUs Hay4HoW annapaTypon 1
3apad, NX CNEeACTBUN. XUMUYECKOTO HaBblkamy BEAEHUSA
COBpPEeMeHHON aKcnepvMeHTa, XMMUYECKOTO
Hay4HoW peLLeHNs pacHeTHbIX U 3KCnepyMeHTa, peLleHns
annapatypoi U npakTu4eckux 3agad ¢ pacyeTHbIX U
HaBblkamu MCMonb3oBaHNEM 3aKOHOB npakTUyeckux 3agad ¢
BeAeHus N UX CNEACTBUN. 1cnonb3oBaHNEM 3aKOHOB
XUMUYECKOTO N UX CNEACTBUIA.
aKcnepymeHTa
OrK-1.2 MonHoTa 3HaHuMM OCHOBHbIE He 3HaeT OCHOBHbIE [MoBepXHOCTHO CBobogHo Bnageet B coBepLlueHcTBE 3HaeT
Wcnonbayet maTtemaTuyeckue mMaTemMaTuyeckue MetToabl OpUEHTUpyeTCs B MOHATUNHBLIM annapaTom OCHOBHbIE
3HaHue METOAb! PeLUEeHNs | peLleHUst XMMUYecknx 3ajad maTemaTu4eckunx mMaTemMaTuyecknux MeTofoB | MaTemaTuyeckne MeToabl
maTtemaTtuyec XUMMUYECKNX MeToaax peLueHust peLLeHNst XMMUYECKNX peLLEHNs XUMUYECKNX
KMX METOA0B 3agav XUMUYECKMX 3aJay 3agay 3agad
ana peweHuns | Hanuyve ymeHun BbINOMHATb He ymeeT BbINONHATH BbInonHseT OCHOBHbIE BbinonHsieT ctaHgapTHele | B coBeplueHcTBe BnageeT
cTaHAapTHbIX cTaHdapTHble cTaHdapTHble AeNCTBUS, cTaHAapTHblE AENCTBUS, [AeiicTBUA, ANs peLueHus CcTaHZapTHbIMU
3apay B aevicTaus, peLuaTb TUNOBbIE 3afa41 C ANSA peLleHns TUNOoBbIX TUNOBBLIX 3a/a4 C y4eTOM OencTBuaMuY, Ans pelaTtb
COOTBETCTBUM pewaTb TUNOBbIE Yy4€TOM OCHOBHbIX 3afad c yyeTom OCHOBHbIX TUMOBBIX 3a4ay C y4eToM
c 3afjayv C y4yeToM | MaTemMaTUyeckux MeTo[oB OCHOBHbIX OCHOBHbIX

MaTeMaTn4yecknx MeTogoB
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HanpasneHve OCHOBHbIX MaTeMaTU4ecKux MaTeMaTU4ecKkmx MeTogoB

M MaTeMaTU4eCcKnx MEeTO40B

npodeccroHa MEeTOA0B

NbHON Hanuune HaBbikOB NpPakTU4eCcKoro He BnageeT HaBblkaMu B obuwem, ¢ BnapgeeT HaBblkamu B coBeplieHcTBe BNageet

AeATenbHOCTM | (BNageHue onbIToM) | NpUMEHeHus! NpPaKTU4EeCKOro NpUMeHeHus HegoyeTamu Brageet nNpaKTNyeckoro HaBblkaMy NPaKTU4EeCKOro
MaTeMaTU4ecKmx MaTeMaTU4eCcKMx MeToaoB HaBblkamu NpYMeHeHust NpUMeHeHns
MeToA0B ans Ons pelleHus 3agad, B npaKTU4ecKoro MaTeMaTU4ecKkux MeTogoB | MaTeMaTU4ecKux MeTogoB
pelwleHns 3agad, COOTBETCTBUM C npuMeHeHust Ons pelleHus 3agad, B AN pelleHvs 3agad, B
B COOTBETCTBUM C HanpaereHem MaTeMaTU4YecKux COOTBETCTBUM C COOTBETCTBUM C
HanpasneHvem npodeccnoHanbHoOn METOAO0B ANS peLueHns HanpasrieHem HanpasneHnem
npodeccroHarnbH AeATenbHOCTH 3ajad, B COOTBETCTBUM C npodeccnoHanbHoOm npodeccroHanbHon
Ol AesaTenbHOCTN HanpasieHem nesTensHoCTn nesTenbHOCTU

npodeccnoHanbHoOn
OesaTenbHOCTU
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensowme npoueaypbl oLeHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTep13yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3af4aHUs, HEOOGXOoAUMbIE ANA OLEeHKU 3HaHWW, YMEeHUI, HAaBbIKOB

3.1.1. BONPOCbI
ANA npoBeAeHUA BXOAHOIo KOHTpons

1 BapuaHT
Al. K BellecTtBam OTHOCUTCA
1) cTakaH
2) xeneso
3) CHeXuHKa
4) MmoHeTa
A2. K jpuanyeckmm CBOMNCTBaAM BELLECTB HE OTHOCUTCA
1) Temnepatypa KuneHus
2) uget
3) pasmep
4) 3anax
A3. K xumnyeckmm siBeHnsam oTHOCUTCA
1) ncnapexwve Boabl
2) ropeHuve gpos
3) crnbaHmne NpoBONOKK
4) andbdysns rasos
A4. K npocTbiM BelecTBam OTHOCUTCSA
1) kucnopog
2) Boga
3) yrnekucnbli ras
4) BO3gyx
A5. 3HaK XMMU4ecKoro afiemeHTa HaTpus
1)N
2) Ni
3) Na
4) Ne
A6. DnemeHTamMu ogHOM rpynmnbl U NOArpynnbl ABNSATCA
1)N, O
2) Cl, Mn
3)AlLS
4HP,N
A7. lNopsiakoBbIi HOMEpP MarHus
1) 24
2) 12
3)2
14H3
A8. OnemeHToM 4-ro nepuoaa lll rpynnel rnasHOM NoArpynnbl SBRSeTcA
1) Si
2) Sc
3) Ga
4) Al
A9. [MaTn atomam BogopoJa COOTBETCTBYET 3anuch
1) 5H
2) Hs
3) 5H,
4) 5H,0
A10. OTHocuTenbHas MonekynapHasa macca Bewectsa MgCO; paBHa:
1)84r
2) 84
3) 52
4)42r
All. MaccoBas gons asota B NH,Br paBHa
1) 28,6%
2) 15,2%



3) 14,7%
4) 14,3%
A12. B 15 monekynax CO, cogepxutcsa
1) 10 aTtomoB kucnopoga
2) 15 aTomMoB kucnopoga
3) 30 aToMOB Kucnopoga
4) 5 atomoB kucnopoga
2 BapuaHT
Al. K BellecTtBam He OTHOCUTCS
1) antoMunHnI
2) Bogopoa
3) cnnyka
4) azoT
A2. K jpuanyeckmm CBOMCTBaAM BeLLECTB OTHOCUTCSA
1) dopma
2) BbicOTa
3) uBet
4) wepoxoBaToCTb
A3. K xummnyeckmm SBNeHNSM He OTHOCUTCSA
1) cBEYEHME HUTU HaKanMBaHUs
2) Bapka guua
3) mencrteBume ykcyca Ha coay
4) ropeHve GeHranbCKUX OrHemn
A4. CnoxHbIM BELLECTBOM ABNAETCA
1) renun
2) Meab
3) caxap
4) cepa
A5. 3HaK XMMMYeCKOoro anemeHTa pTyTu
1) He
2) Hg
3) Rh
4) Rb
A6. DnemeHTamMu ogHOro Nepuoga u pasHbiX rpynn ABNSTCA
1) Ca, Zn
2) Cl, Mn
3)B,F
4) Se, Te
A7. lNopsiakoBbIi HOMEpP Xpoma
1) 24
2) 52
3)6
4) 4
A8. OnemeHToM 2-ro nepuoga VIl rpynnbl rnasHOM Noarpynnel ABnsieTcs
1) 0
2) Ne
3) Fe
4) Ar
A9. MlHgekc nokasbiBaeT
1) yncno cBoboaHbIX aTOMOB
2) 4Mcno Monekyn CroXHOro BellecTsa
3) uMcno aToMOB JaHHOrO anemMeHTa B MOfeKyne NpoCToro UM CRNoXHOro BellecTea
4) yncno MOoreKyn NPOCTOro BeLecTsa
A10. OTHocuTenbHas MonekynapHas macca Bewectsa KsPO, paBHa
1) 212
2) 89
3) 42
4) 104
All. Maccoas gons coccopa B P,O5 paBHa
1) 65,96%
2)43,7%
3) 42,9%
4) 21,8%
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A12. 12 aTOMOB KMCopoaa CoaepXmTcs
1) B 12 monekynax SO,
2) B 4 monekynax SO;
3) B 16 monekynax SO;
4) B 8 monekynax SO;
3 BapuaHT
Al. K Tenam oTHocuTCA
) Medb
) BOAA
) kucnopopg
) nogkosa
A2. K hunandecknum csomcteam BeLeCcTBa OTHOCUTCS
1) pacTBOpMMOCTb B BOAE
2) hopma
3) pasmep
4) macca
A3. K xumun4yecknm siBNeHUsIM He OTHOCUTCH
1) npuropaHue nuwim
2) ropeHue ceevn
3) TasHue nbaa
4) ckucaHue moroka
A4. K cnoxHbiM BelLlecTBaM OTHOCUTCSH
1) renun
2) kucropog
3) yrapHbin ras
4) yyryH
A5. 3HaK XMMMYECKOro arieMeHTa MarHus
1) Mg
2) Mn
3) Mo
4) Md
A6. dnemeHTamMu ogHOro nepuoaa ABNATCH
1N, P
2) Cl, Si
3)AlLB
4) Ca, Al
A7. lNopsiakoBbI HOMeEp Xnopa
1)7
2) 35
3) 17
4)3
A8. OnemeHToM 3-ro nepuoaa VI rpynnbl rnaBHOM NoArpynnbl SBnNseTcs
1)Ss
2) Tl
3)0
4) Cr
A9. Tpem Monekynam Kicrnopoda cCoOTBETCTBYET 3annchb
1) 30
2) 30,
3) O3
4) 303
A10. OTHoCcUKTENbHas MonekynsapHasa Mmacca BewecTtea Na,SO, paBHa
1) 71
2)70
3) 142
4)70r
All. MaccoBas gons kncnopoga B N,O3z paBHa
1) 53,3%
2) 63,2%
3) 21,1%
4) 60%
A12. B natn monekynax CCl, cogepxutcs

1
2
3
4
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1) 4 aToma xropa
2) 1 aTtom yrnepogaa
3) 25 aTomoB
4) 5 atomoB
4 apuaHT
Al. K BewwectBam OTHOCUTCSA
) BOAA
) cocynbka
) ancbepr
) NbanHa
A2. K hunandeckum cBomcTeam BeLLECTB HE OTHOCUTCS
1) TBEpOOCTb
2) NNacTU4HOCTb
3) TennonpoBoAHOCTb
4) pnnHa
A3. K xumunyeckmm siBNEHNAM OTHOCUTCS
1) nnaBnexHve metanna
2) pacTBOpeHue caxapa
3) pxaBneHue xenesa
4) ncnapexuve cnupta
A4. dopmyna npocToro BeLlecTsa
1)H
2)0
3) O,
4) CO,
A5. 3HaK XMMUY4ECKOro afeMeHTa KpemMHuUs
1) Kr
2)Si
3)K
4H)S
A6. dnemeHTamu ogHon rpynnsl 1 OQHOIO nepuoga ABNsitOTCS
)P, S
2)0,S
3)Cr, S
4) Cr, Se
A7. lNopsiaKoBbIM HOMEpP aproHa
1) 18
2)8
3) 40
43
A8. dnemeHTOM 2-ro nepmoga V rpynnbl rMaBHON NOArPYnnbl ABNSeTCA
1P
2)0
3) Be
4N
A9. O kakor hopMe CyLLEeCTBOBaHNSA XMMUYECKOro arieMeHTa azoTta rosopuT 3anncek 3N,?
1) cBoOOAHbBIE AaTOMBI
2) NpocToe BeLlecTBO
3) cnoxHoe BeLecTBo
4) Bce npeablayLime oTBEThI
A10. OTHOCUKTENbHasE MOMeKynapHasa Macca Bewectea BaSO; paBHa
1)185r
2)217r
3) 217
4) 80
All. MaccoBas gons Bogopoga B CsHg paBHa
1) 18,18%
2) 2,3%
3) 7, 7%
4) 30,8%
A12. B 10 aTomOB BOAOpOSa COOEPXUTCA
1) B 5 monekynax sogbl
2) B 10 monekynax BoAbl

1
2
3
4
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3) B 2 Monekynax BoAbl
4) B 15 monekynax Boapl

LUKAJIA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHI BXOAHOI0 KOHTpOnsA

-OLIEHKa «3a4TeHO» BbICTaBMSAETCS, ECNN KONMMYEeCTBO NpaBuIbHbIX 0TBeTOB 6onee 60%
-OLEeHKa «He 3a4TEeHO» BbICTABNSAETCS, €CNN KONMYECTBO NpaBuiibHbIX 0TBETOB MeHee 60%

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

3.1.2.CpenctBa
ANA UHAMBUAYanU3auum BbiNONIHEHUs, KOHTpons MKcMpoBaHHbIX BuaoB BAPC

MepeyeHb NPUMEpPHbIX TEM 3NIEKTPOHHOMN Npe3eHTauumn
O6Lan n HeopraHM4vyeckasa XumMus

WMcTopusa un coBpemeHHOCTb nepuoanyeckoro 3akoHa .M. MeHaeneesa.
PacTBopbl B HALLEN KU3HM.

Boga — ocHoBa cyLlecTBOBaHUS.

3Ha4YeHne XMMNYECKON KMHETUKN B XMMUMN, BUONOMMN U CENbCKOM XO3SNCTBE.
Ponb xumunyecknx paBsHoBeCU B Npupoae.

OHepreTrka BMOCMHTE3a N CUHTE3a HEYCTONUYUBBLIX COEANHEHNN.

3HayeHne pacTBOPOB CrabbiX ANEKTPONUTOB B XMMUK, OMONOrMM U reoXumMmin.
lMpumeHeHne Teopun XMMUYECKON CBA3N B XMMUKU 1 Bronornu.

Ponb okMcnMTenbHO-BOCCTAHOBUTENBHbBIX PeakLnii B NPUPOAE U TEXHMKE.
3Ha4YeHne KOMMNMNEKCHbIX COEANHEHNI B BUOXMMUM KINETKN.

HoBoe HanpaBneHue B XumMun — OMOHeopraHnyeckas XMmusi.

Ponb Bogbl B CeNbCKOM X035AMCTBE. DKOMOMMYECKNE acnekTbl BOAOMCNONb30BaHUS.
MonekynsapHbIA KUCITOPOA Kak OKUCIUTENb.

OpraHuyeckas XumMmus.

MpupoaHsble yrnesogopoabl. [lobbiva n 0brnactu npuMeHeHus.
HedTb, HedTENPOAYKTHI.

MpupogHbIn ras, cnocodbl 4oObLIYK, razomecTopoxaeHus B Omckon obnactu.
BeHsuH, cTpoeHue, ceonctea, FOCT.

BeH3on, npMMeHeHue, 3HayYeHue.

®deHorn 1 ero Npou3BoHbIe, NPUMEHEHHUE.

[neHoBble, kKayyyku, pesuHa.

ButamuHbl.

Anbl, TepneHbl, TOKCUHBI.

O6nacT opraHM4Yeckoro cnHTesa.

PunTOropMoHsbl, Guonornyeckoe 3HavyeHume.

lMnacTtmacchl n gpyrve CUHTETUYECKne BeLecTsa.
MHaukaTopbl 1 NX 3Ha4YeHne Npu BbINONIHEHMW aHanm3aa.

lMpuMeHeHue  SKcrpecc-meTodoB  ANA  MNONyYeHWss  OpUEeHTUpylowen  uHdopmauun  npwm
paccrnefoBaHUn 1 packpbITUK MPECTYNNEHUN.

lMprmeHeHne MeTo40B aHaNUTUYECKON XUMNUN B KPUMUHANUCTUYECKOWN SKCMepTU3e.
[MpMMeHeHue aHanUTUYeCKon XMMUK NpU paccrnefoBaHUN 3KONOMMYECKUX NPECTYNNeHUn.

34. buonornyeckoe 3Ha4YeHME COCTOSIHUMW KOMMOMAHbLIX CUCTEM — 30Sfb U TENb. CyTb N MexXaHnU3m
CTapeHunda KonrmonaHbliX CUCTEM.

YcrnoBuss nybnuyHOM 3awuTbl OroBapuBaloTcs npenogasatenem. B cnyyae nybnuyHoOM  3awuThl
3NEeKTPOHHas Npe3eHTauns oLeHMBaETCS C TPEX NO3ULMIA:
- C No3uummn npenogasaTens,
- C No3uumm obyvarLmxcs (B3auMooLeHKa),
- ¢ cOBCTBEHHON NO3ULUK (CaMOoOLIEHKa).
Lkana u Kkputepum oueHMBaHMs NyoGrMYHOM 3aunThl NpeacTaBneHbl B Tabnuue.
Tabnuua -lLkana v KpuTepun oLeHMBaAHUA Npe3eHTaLMn U goknaga
Mapametp ana | MuHumanbHbIn | N3M0XEHHbIN, 3aKoHYEHHbIN, O6pasLoBblin, OueHka
oLeHnBaHus oTBEeT pacKpbITbI OTBET NONHbIN OTBET NpPUMepHbIA OTBET
MakcumanbHo MakcumanbHo 17 | MakcumanbHO MakcumanbHo 25
po 10 6annos 6annos 20 6annos 6annos
PackpbiTne Mpobnema He | MNpobnema Mpobnema [pobnema
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aKTyanbHOCTW | packpbITa, packpbiTa He | packpbITa, packpbiTa
TeMbI aKTyarnbHOCTb MOMHOCTBIO, C€nabo | akTyanbHOCTb B | MOMHOCTbLIO,
npeseHTauuun He [JokasaHa, | aprymeHTMpoBaHa uenom aKTyanbHOCTb
oTCyTCTBYET aKTyarnbHOCTb, AokasaHa, npobnemsl
aHanus oTcyTcTByeT/cnabo | npoBenéH obocHoBaHa,
pasnmnyHbIX BbIMOMHEH aHanu3 | aHanus NCMNonb30BaHbl
WUCTOYHMKOB U | MCTOYHUKOB, npobnembl, He | pa3nuyHble
noaxonos, BbIBOAbI He | Bce BbIBOAbI | TEeopeTnyeckue
OTCYTCTBYIOT caenaHbl W/vunu He | coenaHbl u/vunun | pecypcsl "
BbIBOAbI 0b60CHOBaHbI 060CHOBaHBbI NCTOYHUKMU,
BbIBOAbI
060CHOBaHbI
Bawura: MpeacraBsnsem | MNMpeacraBnsemas Mpencraesnsema | MNpeacrasnaemas
-riorvka as WHcopmaLms He | 8 wuHopmauns | nHcopmaums
N3MNOXEHUS nHdopmaums CMCTEMATU3MPOBAH | CUCTEMATU3NPO | cMCTemMaTu3MpoBa
MaTepuana; normyeckn He | a nvnm He | BaHa n | Ha,
- cnawngebl; cBsizaHa nocrnegoBsartenbHa | nocnegosaTernb | nocrnegoBaTerbH
- rpaMoTHOCTb Ha a W 1norMyecku
peyun BO BpeMs cBsizaHa
3aWmThl
Odopmnenue: | He Mmetotcs owmnbkm B | Mimetotes Pedepart
COOTBETCTBYET | OhOpMIeHUn MOrpeLwHoCcTM 1 | ohopMIeH B
TpeboBaHuaM He3HauuTenbHbl | COOTBETCTBUN  C
€ HapyweHus B | TpeboBaHuAMMU.
odopmneHUn
OTBeThI Ha | Het oteeToB | Tonbko oTBeTbl Ha | OTBETHI Ha | OTBeTbI Ha
BOMpPOCHI Ha BONPOCHI anemMeHTapHble BOMPOCHI BOMPOCHI MOSIHbIE
BOMNPOCHI MomHble/MacTUd | ¢ NpYBEOEHMEM
HO NOJHbIE npMMepoB  u/unm
NOSCHEHUI
WUtoroeas
oLeHKa

LLikana nepeBofa 6annoB B OLEHKY:
-100 — 70 6annoB - «3a4TeHo»
- < 60 6annoB - «He 3a4TEeHOY.

— OUEHKa «3a4yTeHO» MO 3NEKTPOHHOW npes3eHTauMuM npucBamBaeTca 3a rnybokoe pacKkpbiTue Tembl,
KayecTBeHHOe odhopmMmIieHne paboThl;

— OUEHKa «He 3a4TeHO» MO 3MEKTPOHHOM Mpe3eHTauun npuceamBaeTcs 3a cnaboe n HEMONHOEe packpbiTue
TEeMbl, HECaMOCTOSITENIbHOCTb M3IOXEHUA MaTepuana, BbIBOAbl U NPEANOXEHUs], HocsALLME OB XapakTep,

LWkana n KpuUtepmun oueHKun 3]19KTpOHHOI7I npes3eHTauuu

OTCYTCTBME OTBETOB Ha BOMNPOCHI.

maccbl meTanna?

3.2.2 MNepeyveHb 3agaHU ANA KOHTPOJbHbIX paboT
oby4aroLmxcs 3ao04Hon hopmbl 06yUveHUs

BapwmaHT 1.
1. Mpu okucnenun 16,74 r. gByxBaneHTHoro metanna obpasosanock 21,54 r. okcuga. Beluucnute
MOJISipPHbIE MacChl 3KBMBanNeHTa MeTanna n ero okeuga. Yemy pasHbl MOMSIPHAA U OTHOCUTENbHas aToMHas

2. O6bsacCHUTE, Kakas U3 OBYX ANEKTPOHHbLIX KOHdMrypauun atoma 6opa (B):

nepeas — 1322312p2 unu BTopast — 1522522p1 COOTBETCTBYET OCHOBHOMY COCTOSAHUIO? [NMoKkaxuTe rpadumyeckn

pacnpepgeneHne aNnekTpoHoB MO aTOMHbIM Op6l/ITaﬂF|M.

3. 1Mo CTaHOAPTHbLIM SHTaNbNMMAM O6p83088HI/IF| BelleCTB onpeaenntb USMeHeHne aHTanbnmm XUMUMYECKoMn

peakuunu, HpOTeKaIOU.leVI npun CTaHOapPTHbIX YCITOBUAX:

ZCUZO(T) + CUzs(T) = 6CU(T) + SOz(r).
BblumcnnTb, kKakoe KOnM4yecTBO Tenna BblAENUNoCh Unn NornoTUNochb, ecnu npopearnpoBarn 1r. Cu,S.
4. Hanucatb BblpaXXeHne 3aBUCUMOCTWU CKOPOCTU peaKkumnm OT KOHUEeHTpauunm pearvpyrowmx BeLllecTB.
OnpeﬂeﬂVlTb, BO CKOJIbKO pa3 U3MEHUTbCA CKOPOCTb npﬂMOVI n O6paTHOVI peakunn B cucrteme, ecrnim saBoe

YBEJITNYNUTL!

a) AaBreHne B CUCTEME;

0) o6bem cuctembl (0€3 M3MEHEHUS KONMYECTBA BELLIECTB);
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B) KOHLEHTpaLun UCXOAHbIX BELLECTB.

Clz(r) + 3F2(r) S:; 2C|F3(|—).
5. Bbluncnute MOMSIPHYO KOHLEHTPaUMIO U MOMSPHYI KOHUeHTpauuio akeuBaneHta 20%-Horo pactsBopa
xriopvaa Kanbums nnoTHocTeio 1,178 rlem®.,
6. HanucaTe B WOHHO-MONEKYNsApHOW OpPMeE YypaBHEHWS peakuuin, npuMBOAsAWMX K 0OpasoBaHuMio
ManopacTBOPMMbIX OCaJKOB WM ra3oB:

1) Pb(NO3), + Kl —

2) K,CO3 + HCI —
7. Peakunun BblpaxatTca cxeMmamu:

1) Nal + NaNO, + H,SO, — Nast4 + NO + 1, + H,O

2) CrCl; + Br, + NaOH — Na,CrO,4 + NaBr + NaCl + H,O
CocTtaBbTe 3neKTpPOHHble ypaBHeHUs. PacctaBbTe KO3(h(PULUMEHTHI B ypaBHEHUAX peakuun. [Ana kaxagown
peakunn yKaxnte Kakoe BeLLeCTBO SBNAETCA OKUCITUTENEM, KaKoe — BOCCTaHOBUTEMEM.
8. Mpwn anekTtponuse pacteopa CuCl, Ha aHoae Bbigenunocbk 560 mn rasa (ycrnoeusi HopmarnbHble). Hantm
Maccy Meau, BblOENMBLLUENCS Ha KaToge.

BapwmaHT 2

1. Bbluucnurte B monsx: a) 6,02 - 10% monekyn C,H,; 6) 1,80 - 10** aToMoB a30Ta;
B) 3,01 - 10% monekyn NHs. KakoBa monsipHast Macca yka3aHHbIX BeLLeCTB?
2. HasoBuTe anemMeHTbl, NONIOXKUTENbHBIE MOHBLI KOTOPbIX UMEIT Cneaylowmne 3nekTpoHHbIE KOHUIypaLuum:
1s%(3%); 15°25°(9%"); 1s225°2p°(3%"); 15%25%2p%(3%);
15°25%2p®3s23p°3d°4s°(3*).
3. No cTaHgapTHLIM SHTaNbNMSAM 06pa3oBaHUA BELWECTB ONpeaenuTb N3MEHEHME SHTaNbMUM XMMUYECKON
peakuuu, NpoTeKatoLlen Npy CTaH4apPTHBIX YCIOBUSX:

Al,O3(y + 3SO3p) = Aly(SO4)3m).
BbluncnnTb, kakoe KonmM4ecTBO Tenna BblAENMnoch Uy NornoTunock, ecnu npopearnposan 1r. Al,Os.
4. OnpenennTtb, BO CKOJIbKO pa3 M3MEHWUTbLCHA CKOPOCTb peakuun npu M3amMeHeHun Temnepartypbl oT 420 go
320°C, ecnu TemnepaTypHbI KO3 dULIMEHT paseH 3,9.
5. Yemy paBHa MonsipHas koHUeHTpauus aksmBaneHTa 30%-Horo pacteopa NaOH
nnoTHocTbio 1,328 r/em®? K 1n aToro pactBopa npubasunu 5n Boapbl. Beluncnute maccoByto (MPOLEHTHYHO)
OO0 NOMNy4YeHHOro pacTeopa.
6. HanucaTb B MWOHHO-MONEKynspHOW OpMe YypaBHEHWS peakuun, npuvBoAsawmnX K obBpasoBaHuio
MariopacTBOPMMbIX OCALKOB WS ra30B:

1) CusSO, + NaOH —

2) CaCO; + HCl —
7. Peakunn BblpaxalTcs cxeMamu:

1) MnS + HNO3 — Mn(NO3), + S + NO + H,0

2) Cu + H,SO, — CuSO, + SO, + H,0
CocTaBbTe aMNeKTpOHHble ypaBHeHUs. PaccTaBbTe KO3(hULUMEHTbI B ypaBHEHUAX peakuun. [Ang kaxgown
peakunn yKaXknte Kakoe BEeLLEeCTBO SABMSIETCA OKUCIIUTENEM, KAKOe — BOCCTAHOBUTEMEM.
8. Beluncnute maccy cepebpa, BblAENUBLIEroCs Ha KaToAe Npu NponyckaHuM Toka cunon 6A Yyepes pacTBop
HuTpaTa cepebpa B TeveHne 30 MUH.

BapwmaHT 3

1. Ncxopsa n3 monsipHoOM macchl yrinepoga v BoAbl, onpegenute abConioTHYH Maccy aTtoma yrnepoa u
MOJIEKYIbl BOAbI B rpamMMaXx.
2. HasoBuTe aneMeHTbl, oTpuLaTesbHblE MOHbI KOTOPbIX UMEHOT Creaylolme 3NEKTPOHHbIE KOHUIypaLuu:;
1s%2s°2p°® 31'2; 1s°25°2p%(3%); 1s°2s2p®3s°3p%(3%);
[Ar]3d™°4s°4p°(3%).
3. Mo cTaHgapTHbIM 3HTanNbNMAM 0Opa3oBaHMsA BELLECTB OMNpPeaenuTb U3MEHEHNE 3HTaNbMMM XUMNYECKOM
peakuuu, NpoTeKatoLLel Npy CTaH4APTHLIX YCIOBUSX:

ZZnS(T) + 302(r) = ZZnO(T) + ZSOQ(r).
BbluncnnTb, kakoe KonM4ecTBO TeNnna BblAeNMnoch Uiy NornoTuIock, ecnv npopearvposan 1r. ZnS.
4. PaBHOBecCWe B CUCTEME YCTAHOBUIOCH NPU HEKOTOPOW TemnepaType U KoHUeHTpauumsax Belects: [Cly] =
1,1 monw/n; [F,] = 0,3 monb/n; [CIF;] = 6,0 monb/n.

C|2 + 3F2 2 2C|F3
Bbl4MCNNTL KOHCTAHTY paBHOBECUS U ONPEAENUTb HavarbHble KOHLEHTPaLMN NCXOL4HbIX BELLECTB.
5. K 3n 10%-Horo pactBopa HNO; nnoTHocTblo 1,054 r/cm® npubasunu 51 2%-HOTO pacTBOpa TOW e
KUCTOTbI MNOTHOCTh0 1,009 r/em®. Bbluncnnte MaccoByl0 (NMPOLIEHTHYIO) U MOJSIPHYK KOHLEHTpaumm
Nnony4eHHOro pacteopa, 06em KOTOporo paseH 8.
6. HanucaTb B MWOHHO-MONEKYNApHOW OpPME YpaBHEHWUs peakuui, NpuBOAAWMX K 0OpasoBaHuio
MarnopacTBOPUMbIX OCALKOB WUIN ra3os:

1) N32803 + H2804 —

2) AIBr; + AgNO3; —
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7. Peakunn BbipaxatoTcs cxeMamu:
1) Na,S + Na,Cr,O; + H,SO, — Cr2(804)3 + S + Na,SO, + H,O
2) Ni(OH), + NaCIO + H,O — Ni(OH); + NaCl
CocTaBbTe 9NEKTPOHHbIE ypaBHEHUS. PaccTtaBbTe KO3(PMUMEHTbI B YpaBHEHMSX peakuun. [Onsa Kaxgow
peakunn yKkaxnTte, Kakoe BELLEeCTBO SABMNSETCH OKUCNINTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Ckonbko BpeMeHUn noTpedyeTcsa aAns NofHOro pasnoXXeHust 2 Mosen BoAbl TOKOM cunom 2A7?

BapwuaHT 4

1. B kakom konuyectee Cr(OH); coaepXXuTcs CTOMbKO e 3KBMBaNEHTOB, CKOMbko B 174,96r Mg(OH),?
2. DneKkTpoHHadA CTPYKTypa atoma onucbiBaeTcsa oopMyrom 1522522p63523p63d6452. Kakoi 910 anemeHT?
3. Mo ctaHpapTHbLIM aHTaNbLNNsM 06pa3oBaHKs BELLECTB OnNpeaenuTb
N3MEHEHME IHTaNbNUN XMMUYECKOW peakuumn, NnpoTekaLLe Npy CTaHgapTHbIX YCNOBUAX:

Og(r) + 4HC|(r) = 2H20(>K) + 2C|2(|—).
BbluncnnTb, kakoe KonmM4ecTBO Tenna BblAeNMnoch Uiy NornoTunock, ecnu npopearmposan 1r O,.
4. HanuncaTtb Bbipa)keHuWe 3aBUCMMOCTM CKOPOCTU peakLun OT KOHLIEHTpaLMU pearvpyloLlmx BewecTs Ans
CUCTEMBI:

2NOzp o NoOyp
OnpegenuTb, BO CKOMBbKO pa3 M3MEHUTLCA CKOPOCTb MPSIMON 1 0OpaTHOW peakumu B cucTeme, ecnv BOBOE
YBEMUYUTB:

a) JaBneHue B CUCTEME;

0) o6bem cuctembl (6€3 M3MEHEHUS KONMYECTBA BELLECTB);

B) KOHLIEHTPALMM UCXOOHbIX BELLECTB.
5. Ckonbko rpammoB Na,SO3; notpebyetcs ana npurotosnenus 5n 3%-Horo (Mo macce)
pacTBopa nnoTHocTbto 1,075 r/mn?
6. HanucaTe B MWOHHO-MONEKYNApHOW OpPME YypaBHEHWS peakuui, npuMBOAsAWMX K 0OpasoBaHuUio
ManoanccoLnMpoBaHbIX COEANHEHWIA:

1) Na,S + H,SO, —

2) HCOOK + HNO; —
7. Peakunu BblpaxaroTcs cxeMaMu:

1) As + HNO3 — H3ASO4 + NOZ + Hzo

2) NaNO, + K,Cr,07 + H,SO, — Crg(SO4)3 + NaNO; + K,SO,4 + H,O
CocTtaBbTe 3nMeKTPOHHblE ypaBHeHWs. PaccTaBbTe KOI((ULUMEHTbI B ypaBHEHUAX peakuun. Ona kaxgon
peakLmm yKaxnuTe, Kakoe BELLECTBO SABMSIETCS OKUCIIUTENEM, KaKOe — BOCCTaHOBUTENEM.
8. 3a 10 muH. m3 pacTtBopa nnaTMHOBOM conu Tok cunonm 5A Bbligenun 1,517r Pt. OnpegenuTtb
3KBMBANEHTHY Maccy NnaTuHbI.

BapuaHT 5

1. KonuyecTtBo BelectBa cynbdarta G6apuss BaSO,, B3ATOro And npoBefeHust onbiTa, paBHo 0,12 monb.
PaccuuTanTe maccy aToro BeLlecTBa.
2. Kakas 13 npuBEOEHHbIX 3NEKTPOHHbIX KOH(Urypauui HOPMasbHOTO COCTOSIHUS aToma siBNsAeTcs
nNpaBUNbHON:

a) B)
| [ 1 1 | T T 1 ]
ol EEE
1l
0 L1 | ) L |
[T 1 T ] | [ | 1
ENE il EE
|11 L1l ]

MoTomy 4TtO: 1) B cnyyasix ... HapyweHo npasuno yHaa; 2) B cnyvasx ... HapyweH npuHuun MNaynu; 3) B
Cryyasix ... 3Heprus atoma He MMHUMarnbHa.

3. Mo ctaHgapTHBIM 3HTanNbNUsM 06pa3oBaHMsA BELWECTB OMNpeaennTb N3MEHEHUE SHTanbNMM XMMUYECKON
peakuumn, npoTekatoLen npu ctaHaapTHbIx ycrnosusx:  CaOy + 3C(pap) = CaCy + CO(py

BbluncnnTb, Kakoe KoNnM4ecTBo Tensa BblAeNMnoch Unu NornoTunock, ecnu npopearvposan 1r Cao.

4. Onpenenutb, BO CKOMbKO pa3 M3MEHUTbLCA CKOPOCTb peakuuu npu nsMeHeHuu Temnepatypbl oT 600 oo
400°C, ecnn TemnepaTypHbilit K03hPULIMEHT paseH 1,6.

5. Hantu maccoBylo [oni0 as3oTHOW KUCMOTbI B pactBope, B 1n koTtoporo cogepxutcsa 224r. HNOs.
MnotHocTb pacsopa 1,12r/mn.
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6. HanucaTtb B WOHHO-MONEKYNSAPHOM pOpMe YpaBHEHUsI peakuui, MpMBOASALWIMX K 0OpasoBaHuIo
Marnoguccouunpyowmnx coegmHennn: 1) FeS + HCl — 2) NH,CI + Ca(OH), —
7. Peakunn BbipaxatoTcs cxeMamu:

1) SO, + KMnOy4 + H,O — MnO, + K,SO,4 + H,SO,4

2) C + K,Cr,0O7 + H, SO, — C02 + Cr2(504)3 + K,SO, + H,O
CocTaBbTe 9NEKTPOHHbIE ypaBHeHMs. PaccTaBbTe KO3(hUUMEHTHI B YpaBHEHUAX peakuun. [Onsa Kaxgow
peakLmm yKaxuTe, Kakoe BEeLLEeCTBO ABMSETCA OKUCNUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpwu anektponuse BogHoro pacteopa Cry,(SO4); TOKOM cunon 2A macca katoga ysenuumnacb Ha 8r. B
TeyeHne, Kakoro BpeMeHu NpoBOAUNN SNEKTPONn3?

BapwuaHT 6

1. Onpepenute maccy obpasua okcuga cepbl (IV), KOTOPbIN COAEPXKUT CTOMBKO XXE& MONEKYN, CKOMbKO
aTOMOB COOEPXKUTCA B KyCOUKe Xenesa maccou 1,4r.
2. Hanuwwute pacnpegeneHve 3reKTPOHOB MO 3HEPreTUYECKMM YPOBHAM U MOAYPOBHAM 3MEMEHTOB C
nopsaakosbiMn Homepamm 8 n 18.
3. Mo cTtaHgapTHbIM 3HTanNbNMAM 0Opa3oBaHMst BELWECTB OMNPEeAEeNuTb N3MEHEHWE JHTaNbMMN XMMUYECKON
peakuun, npoTekatoLlen Npu ctaHaapTHbIX ycrnoBuax:  Fe,O5q) + 3CO(y = 2Fe(;) + 3COy
BblunMcnnTb, Kakoe KoNMyYecTBO Tenna BblAENUNoch UNn NOrnoTMNoCk, ecnu npopearuposan 1r Fe,0s;.
4. PaBHOBeCwHE B cucTeme 2S0, + 0O, < 2S03; ycTaHOBWMOCb MNpPW HEKOTOPOM Temnepatype U
KOHLeHTpauusax BellecTts: [SO,] = 0,4 monk/n; [O,] = 1,0 monk/n; [SOs] = 0,8 Mmonb/n. BelYNCRIUTL KOHCTAHTY
paBHOBECUSA U OMpefenvTb HaYarnbHble KOHLEHTPaLUN UCXOAHbIX BELLECTB.
5. K500 mn 32%-Horo (no macce) HNO; nnoTtHocTeio 1,20 r/mn npubasunu 151 Bogel. Yemy paBHa maccoBas
gonsa HNO3 B nony4eHHoOM pacTteope?
6. Hanucatb B MOHHO-MOMEKYNAPHON hOpMe YpaBHEHUSA peakLu i HEUTpanuaauum: 1) HCI + Ba(OH), —

2) HF + KOH —
YkasaTb, Kakue U3 aTux peakuuin npotekaroT obpaTtumo, a kakne — HeobpaTumo.
7. Peakunn BblpaxatoTcs cxeMamu: 1) Zn + NaNO; + NaOH — Na,ZnO, + NH3; + H,O

2) FeSO,4 + KmnOy4 + H,SO,4 — Fey(S0,); + MNSO,4 + K,SO4 + H,O
CocTaBbTe 9NEKTPOHHbIE ypaBHeHMS. PacctaBbTe KO3(hUUMEHTHI B YpaBHEHUAX peakuun. [Onsa kKaxgow
peakLmm yKaxmuTe, Kakoe BELLEeCTBO ABMSETCA OKACNUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Uemy paBHa aKBMBaneHTHasa mMacca kagMmusl, ecnv aAng Bbigenenunsa 1r kagMmsa 13 pacteopa ero conv Hago
nponycTutb Yepes pacteop 1717 Kn anektpuyectsa?

BapuaHTt 7

1. Onpepenute KOMMYECTBO BELLECTBA 3KBMBANEHTa W MOMAPHYD Maccy 9kBMBaneHToB docdopa,
kucnopoga n 6poma B coeanHeHmsx PH3, H,O, HBr.
2. 3o6pasunTe rpadmyeckme aneKTpoHHble (DOPMYIbI CreayoLmMX 31IEMEHTOB:
a) dpTopa; 6) dpocdopa; B) kanwusi.
3. Mo cTaHgapTHbIM aHTanNbNMsiM 06pa3oBaHUSA BELECTB ONpeaennTb
N3MEHeHMe aHTanbNUn XMMUYECKOW peakuun, npoTekaroLLen Npy cTaHaapTHbIX YCIOBUSIX:

2FeSO4(T) = Fezo3(-|—) + ZSOZ(r) + l/zOz(r)
BblunmcnnTb, Kakoe KONMYecTBO Tenna BblAENUIOCh UK NOrNoTMNOCk, ecnu npopearnpoBan 1r FeSO,.
4. HanucaTtb Bblpa)KeHWe 3aBMCUMOCTM CKOPOCTU peakuum OT KOHLIEHTpauuu pearmpylLliux BELLeCTB ANis
CUCTEMBI:

2C02(|—) + 4H20(|—) :__’ ZCH3OH(|—) + 302(.—)
OnpepnenuTb, BO CKOMbKO pa3 M3MEHUTLCS CKOPOCTb NMPSAMON M 00paTHOM peakuum B cUCTEME, eCcriv BOBOE
yBEMNUYUTL:

a) JaBneHue B CUCTEME;

0) 06bem cuctemsl (0€3 U3MEHEHUsT KONMMYECTBA BELLLECTB);

B) KOHLIEHTpaL MM UCXOOHbIX BELLECTB.
5. Hantn maccy NaNOs, Heobxoanmyto anst npurotoBnenust 300 mn 0,2M pacTtsopa.
6. HanucaTtb B MOHHO-MONEKYNApHOU hopMe ypaBHEHUS peakunii HermTpanusaumm: 1) Fe(OH); + HNO;
N

2) CH3;COOH + NH,OH —
YKasaTb, Kakue u3 aTux peakuui npoTekatT obpaTnmo, a kakme — HeobpaTumo.
7. Peakunu BbIpaxaroTcsi cXxeMaMu:

1) Se + Clg + H,O — H,SeO, + HCI

2) FeSO, + HNO3; + H,SO, — Fez(SO4)3 + NO + H,O
CocTaBbTe aneKTpOHHble ypaBHeHUs. PacctaBbTe KO3(PULMEHTLI B YpaBHEHUsX peakuuin. [Ana kaxaown
peakumm yKaxuTe, Kakoe BELLEeCTBO ABMSETCS OKUCNUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpun npoxoxaeHun Yepes pacTBOp CONMKM TPEXBaANEHTHOro Metasnna Toka cunon 1,5A B TedeHne 30 MUH.
Ha kaTofe Bblaenunock 1,071r metanna. BelumcnuTtb aToMHy0 Maccy metanna.
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BapwuaHT 8

1. B kakon macce NaOH cogepXntcs To e KONMYecTBO 3KBMBaneHToB, 4To 1 B 140r KOH.
2. HanuwuTte anekTpoHHble hOpMynbl CrieayroLnX 3N1EMEHTOB:
a) yrnepogaa; 6) docdopa; B) kanbuus.
3. Mo cTaHgapTHbIM aHTanNbnNMsiM 06pa3oBaHNA BELECTB onpeaennTb
N3MEHEHME SHTaNbNUN XMMNYECKON peakumnn, NpoTeKatoLLen Npyu CTaH4apTHBIX YCITOBUSX:

3CaOy + P05 = Cag(POu)y
BblunmcnnTb, Kakoe KONMYeCcTBO Tenna BblAENUIOCh UNKW NOrNOTMNOCKE, ecnu npopearnposan 1r P,0s.
4. Onpegenutb, BO CKOMbKO pa3 M3MEHUTBLCS CKOPOCTb peakuun npyv n3amMeHeHuu temnepaTypbl oT 215 o
185°C, ecnm TeMnepaTypHbIi KOIMULIMEHT paBeH 2,8.
5. Ckonbko rpammoB Na,CO3; cogepxutca B 500 mn 0,25H. pactBopa?
6. Hanucatb B MOHHO-MONEKYNApHOU hopMe YpaBHEHUS peakuni HemTpanusaumm:
1) HNO, + NH4OH —
2) H,S + NH,OH —
YKasaTb, Kakne 13 aTUx peakuui npotekatT obpaTumo, a kakme — HeobpaTmmo.
7. Peakunu BblpaxarTcs cxeMaMu:

1) Zn + H,SO4 — ZnSO4 + S + H,0

2) H,0, + KMnOy4 + HNO3 — Mn(NO3), + O, + KNO3 + H,O
CocTaBbTe 3NeKTPOHHble ypaBHeHUs. PacctaBbTe KO3(hUUMEHTbI B YpaBHEHMSIX peakuuin. [Onsa Kaxgow
peakumm yKaxkuTe, Kakoe BELLEeCTBO ABMAETCA OKACNUTENEM, KAKOE€ — BOCCTaHOBUTENEM.
8. Mpwn anekTponunse conu HEKOTOPOro meTanna B TedeHune 1,54 npu cune Toka 1,8A Ha kaToe BblAENUNOCh
1,75r aToro meTanna. BeluncnuTe sKBUMBaANEHTHYO Maccy MeTtanna.

BapwuaHT 9

1. HekoTopoe konuyecTBO meTanna, 3KBMBaNeHTHasi Macca KOToporo paBHa 27,9r/MOMb, BbITECHAET U3
kvcnoTel 700 mn Bogopoaa, M3MEpPEHHOro Npy HopMarbHbIX ycnoBusix. Onpegennts Maccy metanna.
2. 3anucaTb anNekTpoHHbIe hOPMYIbl aTOMOB 31EMEHTOB ¢ 3apsgoM sapa 8 n 53. CoctaBuTb rpadumyeckue
CXeMbl 3anoJIHEHMS ANEKTPOHaMM BaneHTHbIX opbuTanen aTnx aToMoB.
3. Mo cTaHaapTHbIM aHTanNbNUsiM 06pa3oBaHMs BELLECTB ONpeaenvTb
N3MEHeHVe 3HTanbNUnm XMMUYECKOW peakuuu, npoTekaroLLen Npu cTangapTHbIX YCIOBUAX:

CaCQ(T) + 2H20(>K) = Ca(OH)Q(T) + CzHQ(r)
BblunMcnnTb, Kakoe KONMYecTBO TeMna BblAENUOCh UK NOrNoTMNOCk, ecnu npopearnpoBan 1r CacC,.
4. PaBHOBecue B cucteme

2NO+0, &= 2NO;
YCTaHOBMIOCh NPY HEKOTOPOW TEMMEPATYPE U KOHLEHTPaUUAX BELLECTB:
[NO] = 4,0 monb/n; [O,] = 1,0 monb/n; [NO,] = 0,9 monb/n. Bel4ncnutb KOHCTaAHTY paBHOBECUS U onpeaennTb
HayarnbHble KOHLEHTpaL MM UCXOOHbIX BELLECTB.
5. U3 400r 50%-Horo (no macce) pactBopa H,SO, BbinapusaHwem ygoanunu 100r Bogbl. Yemy paBHa
mMaccoBas gonsa H,SO,4 B ocTaBLlemMcs pactBope?
6. CocTaBbTe B MOMEKYNSpHON hopMe ypaBHEHUS peakuuii, KOTopble BbIpaXaktTca cneaylolmnmMn UOHHO-
MOJEKYNAPHBIMU YPaBHEHUAMMU:

1) NO, + H" = HNOy;

2) Cu”" + 20H = Cu(OH),|;

3) Pb* + 21" = Pbl,|.
7. Peakunn BblpaxalTcs cxeMamu:

1) FeO + HNO3 — Fe(NO3)3 + N02 + Hzo

2) NaCrO; + Pb02 + NaOH — Na,CrO, + NaszOz + H,O
CocTaBbTe 3MeKTPOHHbIE ypaBHeHWs. PaccTaBbTe KO3I((ULUMEHTbI B ypaBHEHMAX peakuun. Ona kaxgon
peakumm yKaxuTe, Kakoe BELLEeCTBO ABMSETCS OKUCNUTENEM, KaKkoe — BOCCTaHOBUTENEM.
8. lMpwn anekTponuse pacteopa CuSO, Ha aHoae BbigenunocL 168 cm® rasa (H.y.). CocTaBbTe aneKTPOHHbIE
ypaBHEHUs MpOLLECCOB, MPOMCXOAALLMX Ha arekTpoaax, U BblYMCINTE, Kakasg Macca Meau Bblaenunachb Ha
Katoge.

BapuaHTt 10

1. Ha HerTpanusauuio 2,45r kucnotel naet 2,00r rugpokcmaa HaTpusa. Onpeaenntb SKBUBANEHTHYHO Maccy
KNCNOTBI.
2. 3anncatb aneKTpoHHbIe OPMYIbl aTOMOB 31EMEHTOB C 3apsaoM sgpa 13 n 63. CoctaBuTb rpaduyeckme
CXEeMbl 3arMoSyTHEHUS 3NEKTPOHaMM BarneHTHbIX opOuTanei aTux atTomoB.
3. No cTaHaapTHLIM 3HTaNbLNMAM 0Opa30BaHUS BELLECTB OMNpPeaenuTb U3MEHEHNE SHTANbMUU XMMUYECKOWN
peakuuu, npoTekatLlen npy ctaHgapTHbIX ycrnosuax:  4NHszp + 3054 = 2Ny + 6H,0 50
BblunMcnnTb, Kakoe KONMYecTBO Tenna BblAENUNOCh UNK NOrnoTUIOCL, ecnu npopearvposan 1r NH;.
4. HanucaTtb Bblpa)keHWe 3aBUCUMOCTM CKOPOCTWU peakuuu OT KOHLIeHTpauuu pearvpyrlolimx BeLLecTB Ans
CUCTEMBI:

ANHyp + 3020 €— 2N+ 6H0
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OnpegenvTb, BO CKOMbKO pa3 M3MEHUTbLCH CKOPOCTb MPSIMON 1 0BpaTHOW peakuuu B cucteme, ecnv BOBOeE
YBENMUYUTB: a) AaBreHne B CUCTEME; 0) 06bemM cuctembl (0€3 MU3SMEHEHUS KONMYECTBA BELLIECTB);
B) KOHLEHTpaLMN UCXOAHbIX BELLECTB.
5. [lo kakoro obbema criegyet pasbasutb Bogon 2,4n 1,6H. HCI gns nonyyeHus 0,25H. pactBopa?
6. CocraBbTe MOMEKynspHble YpPaBHEHWUS peakuMi, KOTOpble BbIPAXalTCA WOHHO-MOMEKYNSPHBIMU
ypaBHEeHUAMU:
1) an* +H,S =ZnS + 2H"
2) Ag” + CI' = AgClI
7. Peakunun BblpaxatTca cxeMmamu:
1) Zn + H2804 — ZnSO4 + st + Hzo
2) HNO, + Br, + H,O — HNO3 + HBr
CocTtaBbTe 3neKTpPOHHble ypaBHeHUs. PacctaBbTe KO3(h(PULUMEHTHI B ypaBHEHUAX peakuun. [Ana kaxagown
peakuum yKaxxuTe, Kakoe BeLLeCTBO ABMNSAETCA OKUCNUTENeM, Kakoe — BOCCTaHOBUTENEM.
8. OnekTponus pacteBopa cynbdaTta HEKOTOPOro MeTansa NPoOBOAWN MU cune Toka 6A B TedeHne 45 MuH.,
B pesynbTaTe Yero Ha katofe Bblgenunock 5,49r metanna. Beluncnure skBMBaneHTHyO Maccy MeTarnna.
BapuaHT 11
1. MNpun B3ammogencTeun 5,95r HekoToporo BewlecTBa € 2,75r xnoposogopoga nonyymnocb 4,40r conu.
Bbluncnutb a3KBMBanNeHTHbIE Macchl BellecTBa 1 0bpa3oBaBLLENCHA COMMU.
2. 3anncatb aneKTpoHHbIe OPMYINbl aTOMOB 31EMEHTOB ¢ 3apsaom sgpa 18 n 83. CoctaBuTb rpaduyeckme
CXeMbl 3anoSfTHEHUSA 3NEKTPOHaMKM BaneHTHbIX opbuTanemn 3TMx aToMOB.
3. No cTaHgapTHLIM SHTaNbNMSAM 06pa3oBaHUA BELWECTB ONpeaennTb N3MEHEHME SHTaNbMUM XMMUYECKON
peakuuu, npoTekatoLlen npu ctaHgapTHbix ycrosusax:  NaOHq) + HCly = NaClyy + HyO
BblunMcnnTb, Kakoe KONMYecTBO Tenna BblAENUITOCh UKW NOrNoTMNOCk, ecnu npopearnpoBan 1r NaOH.
4. OnpenennTb, BO CKOJIBKO pa3 M3MEHWUTbLCHA CKOPOCTb peakuun npu uameHeHun Temnepartypbl oT 330 go
520°C, ecnu TemnepaTypHbIi KO3MULIMEHT paBeH 2,7.
5. Hantn monsapHocTb 36,2%-Horo (no macce) pacteopa HCI, nnoTHocTb koToporo 1,18 r/mn.
6. CocTaBbTe MOMEKYNSAPHbIE N MOHHO-MONEKYNSAPHBIE YPaBHEHUS peakuMin B3aMMOOEWNCTBUSA B pacTBopax
Mexay:
a) AgNO; 1 K,CrOy;
B) CdSO,4 n Na,S.
7. Peakunn BblpaxalTcs cxeMamu:
1) MnSO4 + KC|03 + KOH - KMnO4 + KCI + K2804 + Hzo
2) FeCl, + HNO; + HCI — FeCl3; + NO + H,O
CocTaBbTe 3nMeKTPOHHblE ypaBHeHWs. PaccTaBbTe KOI((ULUMEHTbI B ypaBHEHMAX peakuun. Ona kaxgon
peakLmm yKaxnuTe, Kakoe BELLECTBO ABMSETCS OKACNUTENEM, KAaKOe — BOCCTaHOBUTENEM.
8. lMpwn anekTponuse pactBopa conu kagmus mapacxogosaHo 3434 Kn anektpudecTtBa. Bbigenunocb 2r
Kagmud. Yemy paBHa MongpHas Macca aKBMBaneHTa kagMmms?

BapuaHT 12
1. Xnopug metanna cogepxut 69% xnopa. Beluncnure MonsapHyto Maccy aKkBuBaneHTa meTanna.
2. CTPyKTypa BaneHTHoro 3NEeKTPOHHOro Cros aTomMa afieMeHTa BbipaxaeTcs (OPMYron:
a) 5s°5p”; 6) 3d°4s’. OnpeaennTb NOPSIAKOBbLI HOMEP W HAa3BaHWe SNeMeHTa.

3. Mo cTaHAapTHbLIM 3HTaNbLNNSM 00pa3oBaHNs BELLECTB ONpeaenuTb
N3MEHEHME SHTaNbNUN XMMUYECKOW peakuumn, NpoTeKkatoLen Npu CTaH4apTHLIX YCITOBUSX:

Mg3sNz(r) + 6H200 = 3Mg(OH)z(ry + 2NHsp
BbluMcnnTb, Kakoe KONMYecTBO TeMna BblAENNIIOCh UK NOrNOTUIIOCE, ecnv npopearuposan 1r MgsN,.
4. PaBHOBecKe B cucteme

N, + O, ;-_> 2NO
YCTaHOBMMOCh NPWY HEKOTOPOW TeMMepaType U KOHLEHTpaLmMsaX BELLEeCTB:
[N2] = 0,2 monb/n; [O,] = 0,9 monk/n; [NO] = 1,2 Mmonb/n. BelMUCANTL KOHCTaAHTY paBHOBECUS 1 OnNpeaenuTb
Ha4anbHbl€ KOHLEHTPALNN NCXOOHbIX BELLECTB.
5. PaccunTtanTte HopMarnbHOCTb KOHLEHTPUPOBAHHON CONAHOM KMCOThbI NAOTHOCTLIO
1,18 r/mn, cogepxatuen 36,5% (no macce) HCI.
6. CoctaBbTe TpPWU MOJSEKYNAPHbIX YPaBHEHUS] pPeakuuin, KOTOpblEe BbIPAXAKTCA WMOHHO-MOJIEKYISIPHBIM
YpaBHEHUNEM:

Mg®* + COs” = MgCOs.
7. Peakunu BbIpaxaroTcsl cXxeMaMu:

1) Bi283 + HN03 — Bl(NO3)3 +NO+S+ Hzo

2) FeSO4 + Oz + H2804 — Fez(SO4)3 + Hzo
CocTaBbTe aNeKTpPOHHble ypaBHeHUs. PaccTaBbTe KOI((PULMEHTbI B ypaBHEHMsX peakuun. [Ana kaxaow
peakLmm yKaxuTe, Kakoe BELLEeCTBO ABMSETCS OKUCNUTENEM, Kakoe — BOCCTaHOBUTENEM.
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8. CocTaBbTe 3MEKTPOHHbIE YpaBHEHWUsI MPOLIECCOB, MPOMCXOASLMX Ha SMEeKTpPoAax Npw SMeKTponuse
pactBopa KOH. Yemy paBHa cuna Toka, ecnu B TedeHne 14 15mmH 20cek Ha aHoge Bblgenunochk 6,4r rasa?
CKonbKko NUTPOB rasa (H.y.) BblAenMnock Npu 3ToM Ha katoae?

BapuaHTt 13

1. K pactBopy cogepxawemy cynbdat megmn (I1) maccon 5,60r, gobasunu pacTBop rugpokcuaa HaTpusi
(B3aT B M30bITKE). lMpK aTom obpasosancs ocagok maccon 3,06r. OnpegenvTe MaccoByo OOMNK0 BbixoAda
rmgpokcnaa meaum (I1).
2. Hanncatb anekTpoHHble (opMyrbl MOHOB sn* n 8%,
3. Mo ctaHaapTHbLIM aHTaNbLNNsM 06pa3oBaHKs BELLECTB OnpeaenuTb
N3MEHEHME IHTaNbNUN XMMUYECKOW peakumun, NpoTeKaLLe Npu CTaHaapTHbIX YCNOBUAX:

Na2C03(T) + SiOZ(T) = NaQSiO3(T) + COg(r)
Bbluncnntb, kakoe KonM4ecTBO Tenna BblAenMnoch Uy NornoTuIiock, ecnv npopearvposan 1r SiO,.
4. HanucaTtb Bblpa)keHWe 3aBUCUMOCTM CKOPOCTU peakLuMn OT KOHLEHTpauuu pearvpylowux BewecTB Ans
CUCTEMBI:

10CO(|—)+10H2(r) <___> 5CH4(|—)+5C02(r)
OnpegenuTb, BO CKOMBbKO pa3 M3MEHUTLCS CKOPOCTb MPSMON 1 0OpaTHOW peakumu B cucTeme, ecnv BOBOE
yBENUYNTB:

a) JaBneHue B CUCTEME;

0) o6bem cuctemsbl (6€3 M3MEHEHUS KONMYECTBA BELLECTB);

B) KOHLIEHTPAL MM UCXOOHbIX BELLECTB.
5. TMnotHocte 40%-Horo (mo macce) pactBopa HNO; paBHa 1,25 r/mn. Paccuutatb MonsapHyto
KOHLIEHTPaLUIO 1 MOJSIPHYHO KOHLIEHTPALMIO 9KBMBANeHTa 3TOro pacteopa.
6. CoctaBbTe TpU MONEKYMAPHBIX YPaBHEHUSA peaKuMi, KOTOpble BbIPAXalTCA WOHHO-MOSEKYISAPHbLIM
ypaBHEHUEM:

H" + OH = H,0.
7. Peakunu BblpaxarTcs cxeMaMu:

1) Cu + HNO3; — CU(N03)2 + NO + H,O

2) NazAsO; + K,Cr,0; + H,SO, — Na3ASO4 + Cr2(804)3 + K,SO, + H,O
CocTaBbTe 39MEKTPOHHblE ypaBHeHWs. PacctaBbTe KOI((PULUMEHTLI B ypaBHEHMAX peakuun. [Ona kaxgoun
peakLmm yKaxkuTe, Kakoe BELLEeCTBO ABMAETCA OKACNUTENEM, KAKOE€ — BOCCTaHOBUTENEM.
8. Ha ckonbko ymeHbLINTCH Macca cepebpsiHoro aHogda, ecnu anektponus pacteopa AgNO; NpoBoanTb Npuy
cune Toka 2A B TedeHue 38muH 20cek? CocTaBbTe 9NEKTPOHHbIE YPaBHEHMS MPOLECCOB, MPOMCXOASALMX Ha
rpacuToBbIX 3reKTpoax.

BapuaHT 14

1. Beluncnnte maccy cynbcata Gapusi, koTopbii 06pa3yeTcs Mpu B3aMMOLEWCTBMM pacTBopa xfnopuaa
Gapust maccom 6,24r, ¢ cepHON KACNOTOW, B3AATOM B U3ObITKE.
2. Hanncatb anekTpoHHble (opMyribl MOHOB sn* u Mn?",
3. Mo cTaHAapTHbIM 3HTanNbNUsAM 06pa3oBaHKsA BELLECTB ONpeaennTb
N3MEHeHMe aHTanbNUn XMMUYECKOW peakuun, npoTekaroLLen Npy cTaHaapTHbIX YCIOBUSIX:

NaQO(T) + SiOZ(T) = NaZSiO3(T)
BbluMcnnTb, Kakoe KONMYecTBO TeMnna BblAENUIIOCh UK NOrNoTMUNOCk, ecnu npopearnposan 1r Na,O.
4. Onpegenutb, BO CKOMbKO pa3 M3MEHUTLCA CKOPOCTb peakuuu Mpu n3MeHeHun Temnepatypbl ot 550 o
250°C, ecnv TemnepaTypHbiil kK03pduLMeHT paseH 2,1.
5. Ckonbko munnunutpoB 96%-Horo (no macce) pacteopa H,SO4 NNOTHOCTBLIO
1,84 r/mn HyxHO B3ATb Ana npurotoBnexusa 1n 0,25H. pacteopa?
6. CoctaBbTe TpPWU MOJSEKYNAPHbIX YPaBHEHUS] pPeakuui, KOTOpble BbIPAXAKTCA MOHHO-MOJIEKYISIPHBIM
ypaBHEeHneM:

Cu* +S” =Cus.
7. Peakunu BblpaxaroTcs cxeMaMmu:

1) H28803 + HC|03 — steO4 + HCI

2) Mg + HNO3; — Mg(NO3), + NH4NO;3 + H,O
CocTaBbTe aNeKTpPOHHble ypaBHeHUs. PaccTaBbTe KOI((PULMEHTBHI B ypaBHEHUsX peakuun. [Ana kaxaow
peakLmmn yKaxkuTe, Kakoe BELLEeCTBO ABMSAETCS OKACNIUTENEM, KAKOE€ — BOCCTaHOBUTESEM.
8. CocTaBbTe OSnEKTPOHHbIE YPABHEHUS MPOLECCOB, MPOMCXOASALWMX Ha YrofibHbIX 3fieKkTpogax npu
anektponu3e pactBopa AgNO;. Ecnu anektponus npoBogutb C cepebpsHbIM aHOO4OM, TO €ro macca
yMeHbLuaeTca Ha 5,4r. OnpegenuTe pacxof 3NeKTpuyYecTBa Npu STOM.

BapuaHTt 15
1. Mpu okucneHuun okeuaa cepsl (1V) kncnopogom nonydnnu okeug cepsl (V1) maccown 12,8r. MaccoBas gons
BbixoAa npopaykrta coctasuna 40%. Paccumtante maccy okcuaa cepsol (1V), KOTopbin Bbin B3AT AN peakuuu.
2. ONeKTpOoHHas CTPYKTypa aTtoMa onuceiBaeTcs hopmyron 1322322p63523p63d6452. Kakon 310 anemeHT?
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3. Mo cTaHAapTHbIM aHTanNbNUsiM 06pa3oBaHMs BELECTB onpeaennTb
N3MEHEHMEe SHTaNbNUN XMMNYECKON peakumnn, NpoTeKatoLen Npyu CTaH4apTHBIX YCITOBUSX:

Si3N4(T) + GBa(OH)Q(T) = 3Ba28i04(T) + 4NH3(r)
BbluncnnTb, kakoe KonM4ecTBO Tenna BblAenunoch Uinn NornoTuIiock, ecnv npopearvposan 1r SizNg.
4. PaBHOBecwHe B cucTeme

4HCI+ 0, —* 2H,0 +2Cl,
YCTaHOBMIMOCH NP HEKOTOPOW TEMMEepaType U KOHLLEHTpaUUsaX BELLECTB:
[HCI] = 8,4 monb/n; [O,] = 2,1 monb/n; [H,0O] = 6,0 monb/n; [Cly] = 6,4 monb/n. BeluncnnTb KOHCTaHTY
paBHOBECUSA U OnpeaenuTb HavanbHble KOHLEHTPaLUN UCXOAHbIX BELLECTB.
5. lnotHocTb 15%-HOro (mo macce) pactBopa H,SO, paBHa 1,105 r/mn. Bbluucnutbe MONSApPHYHO
KOHLIEHTPaLUIO 1 MOJSIPHYIO KOHLIEHTpaLUIO 9KBMBANEHTOB pacTBopa.
6. CocTaBbTe MOMEKYNsipHble YpPaBHEHWs peakuui, KOTOpble BbIPaXalTCs WMOHHO-MOMEKYNSAPHBIMU
YPaBHEHUSIMU:

a) CaCO; + 2H" = Ca®™ + H,0 + COy;

6) Pb** + 21" = Pbl,.
7. Peakunu BblpaxaroTcs cxeMaMu:

1) Zn + K,Cr,O; + H,SO, — ZnSO4 + Crz(SO4)3 + K,SO, + H,O

2) MnO, + KCIO; + KOH — K,;MnO, + KCI + H,0O
CocTtaBbTe 3MeKTPOHHblE ypaBHEHWs. PaccTaBbTe KOI(ULUMEHTbI B ypaBHEHUAX peakuun. Ona kaxgon
peakLmm yKaxkuTe, Kakoe BELLEeCTBO ABMAETCA OKACNUTENEM, KAKOE€ — BOCCTaHOBUTENEM.
8. OnekTponus pacrteopa cynbdarta uMHKa NPOBOAMMAM B TEYEHUU 54, B pesynbTaTe Yero BblAeNUIoch 611
kncnopoga (H.y.). CoctaBbTe ypaBHEHUS 3NEKTPOAHBLIX MPOLECCOB U BbIYUCIIMTE CUITY TOKa.

BapuaHT 16
1. Onpegenute maccy obpasua okcupa cepbl (IV), KOTOPbI COAEPXMUT CTOMBKO K€ MOSEKYS, CKOMbKO
aTOMOB COEPXKUTCA B KyCOUKe Xenesa maccou 1,4r.
2. Hanuwwute pacnpegeneHve 3reKTPOHOB MO 3HEPreTUYECKMM YPOBHAM U MOAYPOBHAM SMEMEHTOB C
nopsaxkoBbiMn Homepamm 8 n 18.
3. Mo cTaHaapTHbIM aHTanNbNUsiM 06pa3oBaHMs BELLECTB ONpeaenvTb
N3MEHEHME IHTaNbNUN XMMUYECKOW peakuun, NpoTekatoLwen Npyu CTaH4apTHbIX YCITOBUSIX:
Fe203(T) + 3CO(|—) = ZFE(T) + 3C02(r)
BblunmcnnTb, Kakoe KONMMYecTBO Temnna BblAENUIOCh UK NOrNOTMNOCk, ecnun npopearuposan 1r Fe,0s.
4. PaBHOBecwHe B cucTeme
250, + O, 2 250,
YCTaHOBMIOCh NPY HEKOTOPOW TEMMEPATYPE U KOHLLEHTPaUUAX BELLECTB:
[SO;] = 0,4 monb/n; [O,] = 1,0 monb/n; [SO3] = 0,8 monb/N. BblYNCNUTL KOHCTaHTY paBHOBECUS W
onpefenuTb HayanbHble KOHLEHTPpauun UCXOAHbIX BELLEeCTB.
5. K500 mn 32%-Horo (no macce) HNO3; nnotHocTeio 1,20 r/mn npubasunu 1n Boapl. Yemy paBHa maccoBast
aonsa HNO; B nony4eHHoM pacTteope?
6. HanucaTb B MOHHO-MONEKYNApHOU hopMe ypaBHEHUS peakuni HenTpanusaumm: 1) HCI + Ba(OH), —
2) HF + KOH —
YKasaTb, Kakne 13 aTux peakuui npotekatT obpaTumo, a kakme — HeobpaTmmo.
7. Peakunn BblpaxalTcs cxeMamu:
1) Zn + NaNO3 + NaOH — NazznOZ + NH3 + Hzo
2) FeSO, + KMnO, + H,SO, — Fez(SO4)3 + MnSQO, + K,SO,4 + H,O
CocTaBbTe anMeKTPOHHblE ypaBHeHWs. PaccTtaBbTe KO3(UUMEHTbI B YpaBHEHWUSX peakuun. Ons Kaxaon
peakummn yKaxxuTe, Kakoe BELLEeCTBO ABMSETCS OKUCNUTENEM, Kakoe — BOCCTaHOBUTENEM.
8. Uemy paBHa aKBMBaneHTHas Macca kagMmusl, ecnuv aAng sbiaeneHuns 1r kagMua 13 pacteopa ero conv Hago
nponycTntb Yepes pactsop 1717 Kn anekrpnyectsa?

BapuaHT 17

1. Onpegenute KONMMYECTBO BELUECTBA SKBMBANEHTa WM MOJMSIPHYIO Maccy 3KBUBAneHToB docdopa,
Kucnopoga v 6poma B coegnHeHmax PH3, H,O, HBr.
2. N306pasunte rpadmyeckne anekTpoHHbIE hOPMYITbl CEAYIOLNX SNTIEMEHTOB:
a) ptopa; 6) hocdopa; B) kanus.
3. Mo cTaHAapTHLIM 3HTanNbNUsM 06pa3oBaHMs BELLECTB OnpeaeniTb
N3MEHEHME SHTaNbNUN XMMUYECKOI peakLun, NpoTeKatoLLen Npyu CTaH4apTHLIX YCIOBUAX:

ZFESO4(T) = FeZO3(T) + 2802(,—) + l/zOz(r)
BbluncnnTb, kakoe KonM4ecTBO Tenna BblAENUnoch Uiy NornoTuIochb, ecnv npopearvposan 1r FeSO,.
4. HanucaTtb BblpaXXeHWe 3aBUCMMOCTM CKOPOCTU peakLun OT KOHLIEHTPaLMU pearvpyloLlmnx BewecTs A
CUCTEMBI:

ZCOQ(F) + 4HZO(,-) 2 2CH3OH(|-) + 302(.—)
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OnpegenuTb, BO CKOMbKO pa3 U3MEHUTbLCH CKOPOCTb MPsSIMOW M obpaTHOW peakuun B CUCTEMe, ecnv BOBOE
yBENUYNTB:

a) AaBneHVe B CUCTEME;

0) obbem cuctembl (0€3 M3MEHEHUS KONMYECTBA BELLECTB);

B) KOHLEHTpaLMN UCXOAHbIX BELLECTB.
5. Hantn maccy NaNOs, Heobxogumyto ans npurotoBnenust 300 mn 0,2M pacTBopa.
6. Hanucatb B MOHHO-MONEKYNsApHOU hopMe YpaBHEHUST peakLnii HeUTpanu3auuu: 1) Fe(OH); + HNO;
N

2) CH3COOH + NH,OH —
YKaszaTb, Kakue n3 aTux peakuui npoTekatoT obpaTtnmo, a kakme — HeobpaTnmo.
7. Peakunun BblpaxaroTcs cxeMamu:

1) Se + C|2 + H,O — H,SeO, + HCI

2) FeSO,4 + HNO; + H,SO,4 — Fey(SOy4)s + NO + H,O
CocTaBbTe 9NEKTPOHHbIE ypaBHeEHMs. PaccTaBbTe KO3(hUUMEHTHI B YpaBHEHMAX peakuun. [Onsa Kaxgow
peakunn yKkaxnTte, Kakoe BELLEeCTBO SABMNSETCH OKUCNINTENEM, Kakoe — BOCCTaHOBUTENEM.
8. MNpu npoxoxaeHun Yyepes pacTBOP CONMM TpexBaneHTHOro metanna Toka cunon 1,5A B TeyeHme 30 MUH.
Ha kaToge Bblaenunock 1,071r metanna. Belumcnnte aTOMHY0 Maccy mMetanna.

BapuaHT 18

1. B kakon macce NaOH coaepXutcs To e KONM4ecTBO aKBMBaneHToBs, 4To u B 140r KOH.
2. HanuwunTte anekTpoHHble POopMynbl CriegyroLmX 3NeMEHTOB:
a) yrnepoga; 6) dpocdopa; B) kKanbuums.
3. Mo cTaHaapTHbIM AHTanNbNUsM 06pa3oBaHMS BELWECTB onpeaenvTb
N3MEHeHMe aHTanbNUnm XMMUYECKOW peakuun, npoTekarLLen Npy cTaHaapTHbIX YCIOBUSIX:

3Caly + P05y = Caz(PO4)y
BbluncnnTb, kakoe KonmM4ecTBO Tenna BblAENMnoch Uiy NornoTunock, ecnu npopearvposan 1r P,0s.
4. OnpenennTb, BO CKOJIBKO pa3 M3MEHWUTbLCHA CKOPOCTb peakuuu npu U3MeHeHun Temnepartypbl oT 215 go
185C, ecnv TemnepaTypHbIi KOadhdULMEHT paBeH 2,8.
5. Ckonbko rpammoB Na,CO3; cogepxutcsa B 500 mn 0,25H. pacteBopa?
6. Hanucatb B MOHHO-MOMEKYNSAPHOM hopMe ypaBHEHUS peakL i HEUTpanuaaumm: 1) HNO, + NH4,OH
N

2) H,S + NH,OH —
YKasaTb, Kakue u3 aTux peakuui npoTekatT obpaTtnumo, a kakme — HeobpaTumo.
7. Peakunn BblpaxatlTcs cxeMamu:

1) Zn + H,SO, — ZnS0O, + S + H,O

2) H202 + KMnO4 + HNO3 - Mn(NO3)2 + 02 + KNO3 + Hzo
CocTaBbTe aMneKTpPOHHble ypaBHeHUs. PaccTaBbTe KO3(hULUMEHTbl B ypaBHEHUAX peakuun. [Ana kaxgown
peakuumn yKaxuTe, Kakoe BELLEeCTBO ABMSETCS OKUCNUTENEM, KaKkoe — BOCCTaHOBUTENEM.
8. MNpu anekTponuse conm HEKOTOPOro MeTanna B TedeHne 1,54 npu cune Toka 1,8A Ha KaToge BblgeNMNoch
1,75r atoro MeTanna. Beluncnure sKkBMBaneHTHyO Maccy MeTanna.

BapuaHT 19

1. HekoTopoe KonuyectBo MeTanna, 3kBMBasieHTHas mMacca KOToporo paBHa 27,9 r/MOnb, BbITECHAET U3
kncnotel 700 Mn BOgOPOAA, U3MEPEHHOIO NPU HOpManbHbIX ycnosusix. OnpegenuTb Maccy meTtanna.
2. 3anucaTb 3NEKTPOHHbIE (POPMYIbl aTOMOB 31eMEHTOB € 3apsaom sapa 8 n 53. CoctaButb rpaduyeckue
CXeMbl 3aroSfTHEHUS 3NEKTPOHaMM BarneHTHbIX opbuTanei aTux atTomoB.
3. Mo cTaHaapTHLIM 3HTaNbLNMAM 00pa3oBaHUSA BELLECTB OMNpeaenuTb N3MEHEHME SHTaNbNNN XMMNYECKON
peakuumn, NpoTekatoLwen Npu ctaHaapTHeIX yernosusax:  CaCyqy + 2H,0,g = Ca(OH)zq) + CoHay
BbluncnnTb, Kakoe KONMYecTBO Tensa Bbl4eNMNoCh Unv NornoTunock, ecnu npopearmposan 1r CacC,.
4. PaBHOBecue B cucteme 2NO + O, :—_> 2NO; ycTaHOBUIIOCb NPWY HEKOTOPOWN TemnepaTtype u
KoHLeHTpauusax Bewects: [NO] = 4,0 monb/n; [O,] = 1,0 monse/n; [NO,] = 0,9 Monb/n. BblUNCnUTb KOHCTaHTY
paBHOBeECUS U onpefenuTb HayvarnbHble KOHLEHTPaLUn UCXOAHbIX BELLEeCTB.
5. U3 400r 50%-Horo (no macce) pactBopa H,SO, BbinapusaHwem yoanunu 100r Bogbl. Yemy paBHa
mMaccoBas gona H,SO,4 B ocTaBLemMcs pactBope?
6. CocTaBbTe B MOMNEKYNspHON popMe ypaBHEHUS peakuuii, KOTopble BbIpaXatTcd CneayloLlmnMm UOHHO-
MOJTIEKYNSAPHBIMU YPaBHEHUSMMU;

1) NO, + H" = HNOy;

2) Cu** + 20H = Cu(OH),|;

3) Pb®* + 21" = Pbl,|.
7. Peakunu BbIpaxaroTcsl cXxeMaMu:

1) FeO + HN03 — Fe(N03)3 + N02 + Hzo

2) NaCrO; + PbO, + NaOH — Na,CrO, + Na,PbO, + H,O
CocTaBbTe aneKTpPOHHble ypaBHeHUs. PaccTaBbTe KO3(h(ULMEHTbl B ypaBHEHUAX peakuun. [Anga kaxaow
peakLmmn yKaxuTe, Kakoe BELLEeCTBO ABMSAETCS OKUCIUTENEM, KaKoe — BOCCTaHOBUTENEM.
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8. Mpw anekTponuse pacteopa CuSO, Ha aHoAe Bblaenunock 168 cM® rasa (H.y.). CocTaBbTe SMEKTPOHHbIE
ypaBHEHUS MPOLLECCOB, NMPOVCXOAALLIMX Ha 3NEKTpPoAax, M BblMUCIIUTE, Kakas Macca Meau Bblgenunach Ha
KaToge.
BapuaHT 20
1. Ha HewnTpanusauuio 2,451 kucnotsl nget 2,00r rmgpokcmnaa Hatpus. Onpeaenntb SKBMBAIEHTHYIO Maccy
KUCMOTBI.
2. 3anucaTtb aNeKTPoHHbIE (hOpMYIbl aTOMOB 3NEMEHTOB ¢ 3apsagom sapa 13 n 63. CoctaBuTb rpaduyeckne
CXeMbl 3anofIHeHUS 3NeKTPOHaMu BaneHTHbIX opbuTanern aTux atomos.
3. Mo ctaHpapTHbLIM aHTaNbLNUsM 06pa3oBaHKs BELLECTB OnNpeaenutb
N3MEHEHME IHTaNbNUN XMMUYECKOW peakuun, NpoTekatoLLen Npy CTaHaapTHbIX YCIIOBUSIX:
4NH3(|—) + 302(|—) = 2N2(|—) + GHQO(»()
BblunMcnnTb, Kakoe KONMYeCcTBO Tenna BblAENUNOCh UNW NOrMNOTUIOCL, ecnv npopearvposan 1r NHs.
4. HanuncaTtb Bbipa)keHWe 3aBUCMMOCTM CKOPOCTU peakuun OT KOHLIEHTpaLMU pearvpyloLlmx BewwecTs Ans
CUCTEMBI:
4NH3(r) + 302(r) <___> 2N2(|—) + 6H20(|—)
OnpegenuTb, BO CKOMBbKO pa3 U3MEHUTLCSH CKOPOCTb MPsSIMOW M obpaTHOW peakuun B cUCTEMe, eCnv BABOE
yBENUYNTB:
a) AaBneHVe B CUCTEME;
0) o6bem cuctembl (6€3 M3MEHEHUS KONMYECTBA BELLECTB);
B) KOHLIEHTPAL MM UCXOOHbIX BELLECTB.
5. o kakoro obbema criegyet pasbasutb Bogon 2,4n 1,6H. HCI gns nonyyeHus 0,25H. pactBopa?
6. CocTaBbTe MOMEKYNsipHblE YPaBHEHWUs peakuuin, KOTOpble BbIPAKAKTCA WOHHO-MOMEKYNAPHBIMU
YpaBHEHUAMU:
1) Zn** + H,S = ZnS + 2H*
2) Ag” + CI' = AgCl
7. Peakuun BbipaxatoTCsi CXeMaMu:
1) Zn + H,SO4 — ZnSO,4 + H,S + H,0
2) HNO; + Br; + H,O — HNO;3; + HBr
CocTaBbTe 3NeKTpPOHHble ypaBHeHUs. PacctaBbTe KO3(hdUUMEHTHI B YpaBHEHUSIX peakuui. [Onsa kaxgow
peakLmm yKaxkmuTe, Kakoe BELLEeCTBO ABMAETCA OKACNUTENEM, KAKOE€ — BOCCTaHOBUTENEM.
9. O3nekTponua pacTteopa cynbdara HeKOTOPOro mMeTanna NpoBOAMIN NPK curne Toka 6A B TeveHue 45
MUWH., B pe3ynbTaTe Yero Ha katofe Bblaenunnock 5,49r metanna. Belunucnure skBUBanNeHTHy maccy
mMeTanna.

LLikana u KpMTepumn OLLEHKN KOHTPOJIbHbIX paboT oGy4aloWwmxcsi 3a04HON hopmbl 0GyUeHUs
PaGoTta gormkHa ObiTb BbINOSIHEHA CAMOCTOSATENbLHO, OdhopMIieHa B OTAeNlbHyl TeTpadb (dpain-
cKopocluMBaTesb), NoAnncaHa B COOTBETCTBUM C TpeGoBaHMSIMM M cdaHa Ha kadedpy rymaHUTapHBbIX,
coumanbHO-9KOHOMUYECKMX U (hyHAAMEHTarbHbIX AUCUMIIVH 3a ABe Hefeny Ao Hayana ceccum.
«3ayTeHo» BbICTaBNAETCH B Crydae BbiNorHeHust 6onee 60% paboTbl NpaBuIbHO.
«He 3auyTeHo» BbICTaBNsIeTCS B Crydyae HenpaBWIbHO BbIMOJSIHEHHbLIX 3adaHuit unu mMeHee 60%
NpaBUbHO.

3.1.3 CpeactBa AnNA TeKyLero KOHTpons
BOIMNPOCHI
0N CaMOCTOATENBHOIO U3y4YeHUs TEMbI
«CTpoeHune atoma 1 nepuoguveckas cuctema»
MicTopusi OTKpbITUS CTPOEHMST aToMa.
3HayeHne Teopun aTOMHOIO CTPOEHMSI.
VicTopust OTKpPbITUSI NEPMOAMNYECKOrO 3aKoHa.
HayuHbin nogsur n 6uorpadcpmsa .1, Mengeneea
OKMCNNTENbHO-BOCCTAaHOBUTENbHbIE CBOWCTBA 3/IEMEHTOB B NEpMoaMYeckon Tabnuue.

abrwbdpRE

BOIMPOCHI
ONA CaMOCTOATENBHOIO U3y4YeHUs TeMbI
«XuMUYeckas KMHeTuKa n Xxummyeckasi TepMoavHamMuKa»
1.HanpaBneHue xvumnyeckmx npoueccoB. 3HaveHue.
2.'oOMOreHHoe 1 reTeporeHHoe paBHOBECHE.

BOMPOCHI
Ona caMOCTOATENIbHOIo N3y4eHunsa TemMbl
«PacTtBopbI»
1.3Ha4veHune PacTBOPOB B XN3HU 4YerioBeKa, Npon3BoaACcTBE, CEJIbCKOM XO3SMCTBE.
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2.Cnocobbl BbipaXXeHWsi cogepKaHus BELLLECTBa B pacTBope.

3.ArperatHble COCTOSHUSA pacTBopa.

4.Bopa — yHuBepcanbHbI pacTBOpUTESb.

5. Knaccudmkaumsa n HoMmeHknaTypa KOMMNEKCHbIX COeAMHEHWI; YCTOMYMBOCTb KOMMIEKCHBIX COEANHEHMW
B pacTBopax

6. dakTopbl, BAMAOLME HA YCTOMYMBOCTL KOMMMEKCHBIX COEOUHEHUI: TEMMNepaTypa, XenaTHbIn adpdexT,
3apsag KomnnekcoobpasoBaTtens.

BOMPOCHI
AN CaMOCTOATENBHOIO U3y4eHUs TeMbI
«Xummusa MmeTannoB»
1.0cob6eHHOCTL CTPOEHUSI METarOB.
2.3Ha4veHne MeTanmoB B XXM3HW, TEXHWNKE, MPOU3BOACTBE.
3.CoBpeMeHHble cnocoObl 3auTbl METanmoB.
4.lMepexogHbie 1 amoTepPHbIE METanNSbI.

BOMPOCHI
ONs CaMOCTOATENBbHOIO U3y4eHnst TeMb!
«Yrneesogoponbi»

1.MprpoaHbie UCTOYHMKKN YrNeBOAOPOAOB: HEeTb, MPUPOAHbLIN ra3, KAMEHHbIN Yrorb.
2.'anoreHonpon3BoaHbIe YrneBogopoabl

BOINPOCHI
AN CaMOCTOATENBHOIO U3y4YeHUst TEMbI
«OpraHunyeckue coeguMHeHUs, cogepallme Kucrnopon»
1.MHOroaTomMHbIe CANPTHI
2.9dumpbl.
3. Xnmmn4yeckne cBomcTBa KETOHOB U anbaerngos.
4 Xupbl. Mbina.

BOIMPOCHI
AN CaMOCTOATENbHOIO U3y4YeHns TeMbl
«OpraHuyeckne coeguHeHuns, cogepalume cepy, asoT»
1.AMuHbI. CNOCO6bLI Nony4eHus.
2.®yHKUMM BENKOB.

BOMPOCHI
Ans CaMOCTOSATENIbHOIO U3Y4eHUs TeMbl
«Kapbouuknuyeckne 1 BbICOKOMOMEKYNSAPHbIE COeANHEHUS»

1. TOpMOHBbI.

2. Ctepougbl.

3. [eTepouunknbl.

4. ButamuHbl.

5. ®epMeHTHI.

6. Anbl 1 TokcKHbI. CoeanHeEHUs1 BUOTEHHBIX Y TOKCUYHBIX 31EMEHTOB

OBLUUA ANTOPUTM
CaMOCTOATEeNMbHOro Msyquvm TeMbl

1) O3HaKoOMUTbCHA C PEKOMEHAOBAHHOW y4ebHOM NUTepaTypor U aNeKTPOHHLIMU pecypcamm rno Teme
(OpreHTMpysicb Ha BONPOCK! 418 CAMOKOHTPOIS).

2) Ha aTol oCcHOBE COCTaBUTb Pa3BEPHYTLIN MIlaH U3NOXEHWS TEMbI

3) BbibpaTb (hOpMy OTHETHOCTU KOHCMEKTOB(NMaH — KOHCMEKT, TEKCTYarbHbIA KOHCNEKT, CBOOOAHLIN
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHbLIN MaTepuan B YCTaHOBIEHHOW (hopMe B COOTBETCTBMU METOAMNYECKUMN
pekomMeHZaumMamMm

3) HDOBeCTI/I CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMpoCaM, BblAaHHbIM npenogaBaTefiem

4) MNpepocTaBuUTb OTYETHBLIA MaTepuan npenogaBaTenio No CornacoBaHu ¢ BeayLwmM npenogaBartenem

5) MogroToBUTLHCH K npeaycMOTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpUuATUIo No pesynbtatamMm
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CaMOCTOATENIbHOIo U3y4eHna TeMbl

6) MpWHATL y4acTue B ykazaHHOM MEPONPUATUN, MPOUTK pyGeXHOe TeCTMpOBaHWE No pasgeny Ha
ayaUTOPHOM 3aHATMW 1 3aKMIOYUTENBHOE TEeCTUPOBaHNE B YCTaHOBMNEHHOE AN BHeayaMTOPHOW paboThl
Bpemsi

LUKANA N KPUTEPUMN OLIEHKU
CaMOCTOATEeJNIbHOIo N3y4eHus TeMbl
- OLUeHKa «3a4meHo» BbICTaBNAETCA, eClin 06yqarou.|,m7|cs| n3y4umn sce npennoxXeHHblie BOnpochl, Od)OpMVIJ'I
OTYETHbIN Matepualn B Buae KOHCnekrta Ha oCHOBE CaMOCTOATENIbHOIo n3y4eHHoro martepuana, cMmor
BCECTOPOHHE pacCKpbITb TEOpeTUn4eCKoe coaepxxaHmne Bonpocos.
- OUEeHKa «He 3a4meHO» BbICTaBNAETCA, eCIN o6yqarou.|,vn7|c;| M3y4unn ToONbKO 4YacCTb U3 NpeasioXXeHHbIX
BOMNpPOCOB, HEAKKypaTHO OCbOpMVIJ'I KOHCMNEKT Ha OCHOBE CaMOCTOATEJIbHOIo M3y4eHHOro Mmatepuana, He cMor
BCECTOPOHHE paCKpbITb TeOpeTn4eCkoe coaepXxXaHne TeMbl.

3.1.4. CpepcTBa ANA NPOMEXYTOYHOM aTTecTauum no uTtoram U3yyeHusi ANCLUUNNINHbI
TECTOBbIE BOIMPOCDI
ANnsA npoBeAeHUsi UTOrOBOro KOHTPOIs
1.PopmMynbl KUCIOTHLIX OKCUAOB:
o COy;n CaO
o CO,un S0O;
o KO n A|203
2.®opmyna cepoBoOpPOLHOM KACNOTbI:

O HzS
o HySO,
@) H2803

3.K peakunsim obmeHa OTHOCUTCS:
o CaO + H,O > Ca(OH)z
o Cu(OH), » CuO + H,0
@) KOH + HN03 > KN03+ Hzo
4.9neKkTponnThl, Npy AUCCOLMALMN KOTOPbIX 00pasyoTcst KAaTUOHbI MeTanna, U aHUOHbI KUCIIOTHOTO
ocTaTka Ha3bIBaKTCS:
o  KucroTammu
o consmu
O  OCHOBaHMUAMMU
5.CokpalleHHOoe MOHHOE ypaBHEHUE peaKLmm H*+ OH > H,0 COOTBETCTBYET B3aUMOAENCTBUIO B
pacTBope:
o rmapokcuaa Kanusi U COnstHOM KUCNOTbI
o rmapokecnga meam (1) n consHom KMCnoThbl
o rmmapokenga meam (II) v KpemMHMeBOn KUCMOThI
6.0cagok obpasyeTcsa npu B3aumogencTsum B pacteope xnopuga xenesa (ll) wu:
O COMSIHOM KUCNOThI
o TMApoKCcKaa Kanwus
o Hutpata meau (I1)
7.MpucyTtcTBre B pacTBOpE KUCMOTbl MOXHO J0OKa3aTb C MOMOLLbHO:

o nakmyca

o eHondTanenHa

o weno4n
8.KoathdpuumeHT nepeq hopmMynon BOCCTAHOBUTESNSA B YypaBHEHUM peaKkLmn anioMUHNA C KUCNOPOaoM
paBeH:

o 5

o 8

o 4

9.PactBopeHue mena B condHonm kucnoTte byaeTt 3amennatbCcs npu:
O  YBENUYEHUU KOHLIEHTPAaLIMK KNCTOTbI
o0 M3MerbyeHun mena
o pasbaBneHuy KUCNoTbl
o 10.Xumwnyeckoe pasHoBecue B cucteme FeO )+ Hyp <==> Fe )+ H,0 (,n+ Q cmecTuTcs B
CTOpOHY 06pa3oBaHna MPOAYKTOB peakLmnu npu:
MOBbILLEHNWN AABMNEHMNS
MOBbILLEHNN TEMMEPaTYpbI
O NOHWKEeHWUN AaBneHus

O O
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11.PacTtBop xnopoBogOPOAHOM KACOThLI HE MOXeT B3auMOA4enCcTBOBaTh:
O  CIMAPOKCUAOM HaTpus
O C YINEKUCITbIM rasom
O CkKanbuvem
12.0kema cepbl (IV) pearunpyer:
o C BOOOMN
O  C YronbHOWN KUCNOTOM
o CKanbumem
13.PoccopHag kucnoTa He pearmpyer:
o  C ruapoKcuaoM Kanus
o C MarHuem
o € BOOOPOAOM
14.YronbHas kucnoTa pearmpyer:
O  C OKCMOOM Kanbuusi
O CHWTpaTOM HaTpus
o Cokcuaom kpemHus (IV)
15.CyMmma Bcex k0achdu1LUMEHTOB B ypaBHEHMM peakumn Kanbuus ¢ pocopHOM KUCIOTOW paBHa:
o b5
o 7
o 9
16.Mocne BbinapmBaHusa gocyxa 40 r pactBopa octanock 10 r conn. Maccosas gons conu B ICXOAHOM
pacTtBope Obina paBHa:

o 5%
o 15%
o 25%

17.MaccoBoe 4ncno atoma paBHO:

O 4Yucny NPOTOHOB B aTOMe

O  4YUCIy HENTPOHOB B aTOMe

O YUCIY HYKITOHOB B aToOMe

O 4YUCny 3MEKTPOHOB B aToMe
18.41CrI0 HETPOHOB B aTome > 15 P paBHO:

o 31
o 16
o 15
o 46
19.4ucno opbutaneit Ha f-NoAypOBHE paBHO:
o 1
o 3
o b5
o 7
20.ATOMbI, KaKoro arneMeHTa UMEeKT MNEKTPOHHYI0 KOHAUrypaLuuio BHELLHEro Crost: 4sz4p5:
@) 35Br
@) 7N
o 33AS
@) 23V

21.KakoBa cpefa pactBopa, ecnv pH <7
O HeWTpanbHas
o Kucnas
o  Weno4vHas
22.MNpw B3aUMOAENCTBUU, KakUX ABYX BELLECTB, MPOMCXOAUT peakuus HenTpanmsawumm :
o NaCl+AgNO;
O BaC|2+H20
o NaOH+HNO;3;
o BaCl,+H,S0O,
23./30TOMblI XMUYECKOro afieMeHTa OTNu4alTcs Apyr oT apyra:
O MO YMCny HENTPOHOB
o MO YMChy SMEKTPOHOB
o MO YMcCny NPOTOHOB
O MO MOSIOXKEHUIO B NEPUOANYECKON CUCTEME
24 KoBaneHTHasi CBA3b OCYLLECTBMSETCS 3a CYeT:
O  AIEKTPOHHbIX 06nakos
O  BarneHTHbIX 3NIEKTPOHOB
o [OBYX OBLLMX 3NEKTPOHOB, UMW 3NEKTPOHHON Napbl
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O 3NEeKTPOCTaTMYECKUX CUIT MPUTSKEHUS
25.CycneH3una npeacrasnseT cobon:
O CMeCb TBEPAOrO U XXMOKOro BELLECTB
O pacTBOp TBEPOOro BELLECTBA B XUAKOM pacTBopuTene
o INnekapCTBEHHOe CpecTBO
O KOMJOWAHbIN pacTBop
26.Omynbecma npeacraBnsaeT cobowu:
XWOKUA pacTeop
CMeCb HEpPACTBOPUMBIX APYr B OPYre XUOKNX BELLECTB
pacTBop sAMYHOro 6enka
CcpeacTBO AN CTUPKK

o O O O

27 .MeTtannunyeckne CBOMCTBa XMMNYECKNX 3NIEMEHTOB C TOYKM 3PEHUS XMMUN OBYCMNOBMEHbI
CMOCOBHOCTLIO aTOMa | | aneKTPOHBI.
28.Y XMMMUYECKNX 3NIEMEHTOB MaBHbIX NOATPYNM C yBENMYEHNeM aTOMHOro ; ycunmearoTcs
MeTannmMyeckme CBOMCTBA.
29.Y XxMMn4ecknx aneMeHToB B npedenax |:|cneaa HanpaBo YCMIMBAKTCS OKUCTIMTENbHbIE
CBOWCTBaA.
30.Kpucrannnueckue BelecTsa, cogepxalme | Bogbl, Ha3bIBAKOT KpUCTannoruapaTamu.
— MeTop, pasfeneHnst CMecel, B OCHOBE KOTOPbIX NEXUT pasnnyHas Temneparypa
KMNEHNst KOMMOHEHTOB
32. SnekTponutuyeckasa guccounaums- 3To pacnag |:| Ha MOHbI NoA AeCcTBMEM BOAbI, UNu Npu
pacnnasneHmn.
33. XuMuueckoe noHsTe «[____|» nokasbiBaeT KONM4YecTBO BeLLeCTBa.
34. Xumnyeckne coeanHeHns ; CoCTaBa Ha3blBaloT - CMOXHbLIMW BeLLeCTBaMMm.
35.MHorne xummnyeckue anemeHTbl 06pa3ytoT HECKOMbKO MPOCTbIX BELLEeCTB, 0bnagaoLumx ;
CBOWCTBaMU. TO ABMEHME Ha3bIBalOT rOMOSIOTNEN.
36. 3aKoH NOCTOsAHCTBA cOCTaBa OTKPbIN yveHbIn XK.J1. ;
37.K peakumsam 3ameLLeHns OTHOCUTCH B3anMOoOeNCcTBUE:
aTeHa v BoAbl
©poma 1 Bogopoaa
©6poma 1 nponaHa
MeTaHa u kucnopoga
GpomMHOV BOAOW B3aMMOAENCTBYET Kaxaoe M3 ABYX BELLECTB:
3TUneH n 6eHson
6ytagueH-1,3 n 6ytaH
3TaH 1 3TeH
OyTuH-1 n neHTaguen-1,3
39.B otnuume ot nponaHa, LMKNonponaH BCTynaeT B peakuuio:
AernapupoBaHust
rMAPUPOBaHUS
ropeHus
aTepudukaumnm
40.bytaHon-1 obpasyeTcsa B pe3ynbTaTe B3aMMOL4ENCTBUS
o ©GytaHans c Bogown
o 6yTeHa-1 c BOOHbIM PAcTBOPOM LLENOYH
o 1-xnopbyTtaHa Cc BOAHbIM PacTBOPOM LLENOYM
o 1,2-gpnxnopObyTtaHa ¢ Bogomn
41.C KaxxgbIiM 13 BELLECTB: BOOON, BpoMOBOAOPOAOM, BOAOPOAOM — MOXET pearnpoBaTtb
nponax
MeTaHon
aTaH
OyTeH -1
42.0OCHOBHbIM MPOAYKTOM peakuun xnopataHa ¢ n3bbITKOM BOAHOIO pacTBOPB rmgpokcmaa
Kanusi aBnseTcs:
3TUNeH
aTaH
3TUNOBbLIN CNMPT
aTunar Kanus
€H30M BCTYNaeT B peakumio 3aMeLleHuns ¢
OpPOMOM 1 a30THOW KUCIOTOMN
KMCROpPOOOM U CEPHOM KUCNOTON

38.

OOOOOOOOO

O O O O

O O O O O

43.

oo Ulo o oo
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O  XIOpOM Y BOOOPOOOM
O  a30THOM KMUCNOTOM U BOAOPOAOM
44 MpucoegmHeHme HCL kK MeTUNNponeHy, B COOTBETCTBUM C npaBuniom B.B. MapkoBHuKoBa, npnBoant
K oOpasoBaHuto
o 2-mMeTun-2-xnopriponaHa
o 2-meTtun-1l-xnoprponaHa
o 2-MeTun-2-xnopnponexHa
o 2-MeTun-1-xnopnponexHa
45.B3anmopenicTaue nponeHa n 6pomosoaopoaa B 006bI4HbIX YCNOBUSAX:
o npoTtekaeT no npasuny B.B. MapkoBHukoBa
o npuBOAMWT K obpasoBaHuio 2-6pomnponaHa
O OTHOCUTCS K peakumsm 3ameLleHns
O  OCYLLEeCTBAeTCsA N0 MIOHHOMY MEXaHU3My
o MpuBOAMT K 0bpasoBaHuio 2,2-agnbpomMnponanHa
46. KapboHunbHas rpynna BXogauT B COCTaB:
o npefenbHbIX OAHOATOMHbIX CMPTOB
o anbgerngos
o apomaThyecKkux yrneBoLopOaOB
o deHomnos
47. \3omepom NponumioBoro cnupTa siBNAeTCs:
o MeTuanauetaT
o mnponaHanb
O  METUM3TUIOBBIN 3hup
o npornaHoBas Kucnota
48.30mepamu ABRAIOTCA:
o ceHon n TONYyon
o npornaHosn 1 nponaHarb
o GyTaHoBas KMCNoTa 1 U30MEHTAHOBAs KMcMoTa
o ©6ytaHon-1 n nponaHon-1
49.KucnotHble cBoncTBa Hanbonee BblpaXeHbl Y

o deHona
o MeTaHona
o 9TaHona

o 2,4,6-TpuHnTpodeHona
50.2Kngknii yrnesogopo, Monekyna KoToporo npu xectkoMm Y& ocselueHnn npucoeanHaeT WecTb aToMOB
Xnopa, a B NpUCYTCTBUM Xere3a C XJIOpoM 06pa3yeT MOHOXIIOPNpPOn3BOAHOE, Ha3bIBAETCS:
nponeHom
GeH30MoMm
rekcaHom
MEeTUNLMKNONEeHTaHOM
51.®eHon B3aMMOAENCTBYET C:
O  COMSIHOW KNCNOTOW
o HaTpuem
O  3TWUMEHOM
O MeTaHOM
52.Peakumnsi «cepebpsiHOro 3epkana» He xapakTepHa A51s KaX4oro U3 ABYyX BELLECTB:
o [NoKO3bl U hopmanbaervaa
O (PPYKTO3bI U MMIOKO3bI
o caxaposbl U rnuuepunHa
o caxaposbl 1 hopmaneaervaa
53.B3anmopencTBytoT mexay coboli:
O 9TaHon 1 XropoBoaopos
O  YKCyCHas kucrota u cepebpo
o peHon n rmgpokemg meaum (I1)
o auetansgervg u xnop
54.B cxeme npespalleHni : aTaHosn — X - yKCyCHas K1CroTa, BELEeCTBOM «X» ABMseTCs
OytaHon-1
OpomaTaH
aTaHanb
3TUNEH
KCyCHas Kucnota MOXeT pearnpoBatb C
kapboHaToM Kanus
MypaBbWUHOWN KUCMOTON

O
O
O
O

55.

oo Ko oo o
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o PpTYyTbO
o okcugom cepbl (1V)
56.CeexeocaxaeHHbin rmgpokeng megu (Il) pearnpyet ¢
o MpOonaHonom
o  [NoKO30M1
O  3TWMOBbLIM CMIMPTOM
o  [OM3TMNOBbLIM 3MPOM
57 .AMMuMayHbIN pacTBOp okcnaa cepebpa saBnsieTcst peakTMBOM Ha
rNIOKO3Y
aTaHon
rMULEPUH
MYpPaBbWHYIO KMCIOTY
aueTtanbgervg
aHWMVH
58.B oTnunyne ot peHona metaHon

O O O O O O

O B3aMMOZENCTBYET C pacTBOpPaMMU LLENOYEN
©o BCTynaeT B peakuuu NonmnKkoHAeHcauum
o B3aMMoZencTByeT ¢ OpOMOBOAOPOAOM
o Mpu oKUCreHun obpasyeT popmansaerma
o BCTynaeT B peakuuu atepudukaumnm
o pearnpyert ¢ xnopugom xenesa (Ill)
59.0praHnyeckoe BeLLecTBO, MonekynsapHasa oopmyna kotoporo CgHi, OTHOCUTCS K FTOMOSIOrMYECKOMY
psAy
o 3TuneHa
o aueTtuneHa
o ©GeHsona
o MeTaHa
o 60.YrneBogoponbl, MOMEKYIbl KOTOPbIX HApPSA4Y C OANHAPHBIMU CBA3AMU codepXaT ABe
OBOWMHbIE CBSAI3U, OTHOCATCS K KIaccy:
O UMKnoarnkaHbl
© aueTuneHoBble YrneBoaopoabl
o 9TWneHoBble
o [AVeHOoBble yrneBogopoabl
61.ByTeH-1 aBnaeTca CTPYKTYpPHLIM U30MEPOM
o OyrtaHa
o uwmknobytaHa
o OyTuHa
o bGytagveHa
62. Y1cno anekTpoHOB, KOTOPbLIE CoaepXXaTca B aTOMe yrrepoga paBHO:
o 6
o 12
o 8
63.9nekTpoHHas opmyna atoma 1s 2s 22p ®3s 23p2 . XUMUYECKMI 3HAK 3TOrO AfieMeHTa:
o C
o O
o Si

64.Pagunycbl aTOMOB XMMUYECKUX SEMEHTOB B psAy: Xnop, pocdop, antoMnHUA, HaTpuiA:
o yBenuuMeawTCcs
O YMeHblUalTCs
O He U3MeHSTCH

65.XrMunyeckas cBaA3b B MOSEKyne BOAbl:

O WOHHasg

O KOBasleHTHas nonspHas

O KOBasieHTHas HenonsipHas

66. Cxema
CchOOH + CH3OH - CH3 -CO-0- CH3 + Hzo
OTHOCUTCS K peakumm
o aTepudukaumm
o rugponusa
o Aervapatauuu
O HeuTpanusauuu
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67. OKMCnUTENbHO-BOCCTAHOBUTENBHON peakumen CoeMHEHNS SBSIeTCA B3aMMOAENCTBME
O LMHKa C CONAHON KMUCIOTOMN
O  YIMEeKXCOoro rasa ¢ «M3BeCTKOBOM BOAON»
o cepoBogopoaa ¢ 6poMHON BOoOOW
o Ccepbl C antOMUHNEM

68. Peakunen 3amelleHns aBnseTcs
@) CGHG + HNO3 —
@) C2H4 + HCIl —
(@] C2H2 + Hzo and
(@] C6H6 + H2 —

69. Peakunen 3amelleHnsa SBNseTcs B3aumoagencTemne
O UWHKa C CONSIHOM KNCMOTOMN
O  YIMEKXCIOoro rasa ¢ «M3BeCTKOBOM BOAON»
o aTuneHa c 6pomHoN BOAOMN
O CEpHOM KUCIOTON C rMapoKCUOOM antoMUHUS

70. Baanmopgencraune ruapokcmaa HaTpus C CEpHOM KUCNOTOW SBNSEeTCA
O 9K30TEPMUYECKOMW peakuuen 3ameLLeHns
o 9HOOoTepMuyeckon peakuuen obmeHa
O 3HAOTEPMUYECKON peakumnen 3ameLLeHms
O  3K30TEepMMYECKOW peakuuen obmeHa

71. Peakuuneit coeanHeHus, nayuien 6e3 nameHeHusi CTENEHN OKUCINEHNS], ABNSAETCS
o TOPEeHUs yrapHoro rasa

B3aMMOENCTBME YITIEKMNCIIONo ra3a ¢ OKCMAoM KanbLust

B3aMMOJENCTBME OKCUAa Meamn C CONsAHOM KNCNOTOMN

peakumsi a30THOW KUCOThLl C OEH30110M

O O O

7. PeaKLl.Vlﬂ, CXeMbl KOTOpPbIX
CGHG + Brz FeBr3 g CH3 - CH:CHZ + HCI -,
ABNAKOTCA peakunamm
o npucoeguHeHusA
o 3amMelleHusa
o 3aMelleHua n npuncoeanHeHund, CootBeTCTBEHHO
o npucoeguHeHua n 3amelleHund, CooTBeTCTBEHHO

72. BzanmogenctBue aLeTuneHa ¢ BOAon ABNseTcs
O KaTanuTuyeckown peakumen sameLleHus
O HekaTanuTU4eckow peakumen npucoeanHeHns
O KaTanuTU4eckown peakuuen NpucoeguHeHusi
O HeKaTanuTU4YecKown peakuuen samelleHus

73. Kak B peakuum 3amelleHmns, Tak 1 B peakumm NpucoemHeHns ¢ yrneBogopogamMmm BCcTynaeT

o BogopoA

o Opom

o ©6pomoBoaopon
o Boja

74. OKMCNUTENbHO-BOCCTAHOBUTENBHOM peaKLmel ABNseTCa pasnoxeHme
O0 HMTpaTa uuHKa
o kapboHaTa aMMOHUs
o Manaxuta
o mapokapboHaTa HaTpus

75. Peakunen 3ameLleHns aBnsieTcs B3anmMogencrame
o 3TnneHa c 6pomHoM BO4OMN
O  YFMNEeKXCIoro rasa ¢ «M3BeCTKOBOW BOLON»
O LMHKa C CONSAHOM KNCMOTOMN
O CEpHOM KMCNOTOW C rMAPOKCMAOM antOMUHMUS

76. QHOOMETPUYECKOWN peakLmen aBnseTcs
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pasnoxeHue rugpokcuaga megu(ll)

HenTpanun3aumsi COnstHON KNCMNOTbl TMAPOKCUMAOM HaTpus
B3aMMOeNCcTBME BOOOPOAA C KMCITOPOAOM
B3aMMOAENCTBMNE LIMHKA C CONSAHON KACNOTON

O O O O

77. Katanutudeckon aBnsaeTcs peakums
XIOpMPOBaHMst MeTaHa

O CMHTE3 amMuaka

O CONSAHOM KUCMOTbI C KapboHaToOM HaTpUS
o OpomMnpoBaHusi aHUNUHA

O

78. HeobpaTtuma peakuums
O  pasnoXeHus rmapokcuaa antoMuHUS
o MapupoBaHuWs 3TUIEHA
o Aermgpatauuu nponaHona
O COeaMHEHUs1 CEPHNUCTOrO rasa C KUCNopoaoM

79. OKMCRMTENbHO-BOCCTAHOBUTENBHOM peakumen ABnseTca pasnoxeHue
o Manaxuta
o kapboHaTa aMMOHUS
O HUTpaTa UMHKa
o mapokapboHaTta HaTpus

80. K peakuusiM ruaponmnaa He OTHOCUTCS peaKLus
o CH3;COOCH; + NaOH(p_p) -
o Na20 + H20 —
o K2SiO + H20 —
o Al4C3 +H20 —

81. Peakuunen obmeHa saiBnsieTcs B3anmoaencTeme
o OKCMaa KanbLMs ¢ a30THOW KUCIOTOW
O YrapHoro rasa C KMCnopoaom
o 3TuUneHa ¢ BOAOPOAOM
O COJSIHOWM KUCNOTbI C MarHMem

82.0KncnnMTenbHO-BOCCTaHOBUTESNBHOW peakumel CoeanHeHUs ABnsieTcs B3aMMoaencTemne
O LMHKa C CONSIHOM KNCMOTOMN
O YFNEeKWUCOoro rasa ¢ «M3BECTKOBOW BOAON»
o cepoBogopona c 6poMHOI BoOon
o Cepbl C antOMUHNEM

83. OK30TepMmyeCKOn peakumnen ABnseTcs

AerngpvpoBaHne aTaHa

O pasnoXxeHuwe nepmaHraHaTa kanus

O HeuTpanusauus CepHON KUCMOTbl MMOPOKCUOOM Kanusi
O  QrieKTponu3 BoApl

@)

84. O6paTumon AABNsieTcs peakumsi
o Cu(OH), + 2HCI = CuCl, + 2H,0
@) CH4 + 202 = COZ + 2H20
@) CzH4 + H2 = CzH@
o CuO +H;=Cu+H,0

85. Peakuus, ypaBHeHNEe KOTOPON
Zn(OH)2 + H2804 = ZnSO4 + 2H20,
OTHOCUTCS K peakuuam

obmeHa

coegnHeHuns

pasnoxeHus

3ameLleHud

O O O O

86. Peakunen HenTpanmsaunm aBnaeTtcs
o BaCOj; + 2HCI = BaCl, + H,O + CO,1
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) Ba(OH)2 + H,SO, = BaSO4l + 2H,0
o CaClZ + Na,CO; = CaCOg,l + 2NaCl
o 3NaOH + FeCl, = Fe(OH)s| + 3NaCl

87. Baanmopgenctamne KMCNoTbl C OCHOBAHNEM Ha3blBaeTCs peakumen
O pasnoxeHue
o 3amelleHue
o HenTpanusauus
o npucoegvHeHue

88. BzanmopgencTene LUuHKa C CONSIHOM KMCNOTOM OTHOCUTCS K peakuum

o o0bmeHa

o coeanHeHus
O pasnoXeHus
o 3amelleHus

89. BaammopelicTBue kapboHaTa HaTpUsA C r’MAPOKCUAOM KamnbLMA OTHOCUTCS K peakLmm

o o0bmeHa

o COedNHEeHUs
O pasnoxeHus
o 3amelleHus

90. Peakuus, ypaBHeHME KOTOPOW
3H2+N2 :2NH3

OTHOCUTCS K peakuusam

o 0bpaTUMON, 3K30TEMUYECKON

o HeobpaTMMOW, 3K30TEPMMUYECKON
o obpaTumoNn, 3HOOTEPMUYECKOM

o HeobpaTMMon, 3HOOTEPMUYECKON

91. Baaumopgencrane HaTpusi C BOAOW OTHOCUTCS K peakumsm
coeIHeHUst

3amMeLLleHuns

obmeHa

pasnoxeHusi

o O O O

92. PeakuusiMu 3aMeLLeHnUst U NPUCOEaNHEHUsI COOTBETCTBEHHO ABMSOTCA
CH,+Cl, ™ WCyH,+Cl,—

CH3COONa + HCl —- wn C6H6 + Br2 Kar

H,SO, + Zn — wnH,SO, + CuO —

C8H16 + H, ! n C2H6 + C|2 hv

O O O O

93. Baanmopgencrene metaHa ¢ Xriopom SBNSETCH peakumnemn
COeIHEHMNA N 3K30TEPMUYECKON

3aMeLLeHns N 3HO0TEPMNYECKON

COeQIHEHUA N 3HOO0TEPMUYECKON

3aMeLLeHUs U 9K30TePMUYECKOM

O O O O

94. K HeOGpaTI/IMbIM peakumam OTHOCUTCA B3a|/|M0ﬂ,el7|CTBV|e mexay
1) Nzl’]H22)802M023)CM024)H2MS

95. BcTaBbTe NponyLeHHOe CroBO. Y XMMUYECKUX 3NeMEHTOB rMaBHbIX NOArpynn ¢ yBennyeHnemMm aToOMHOro
YyCUnMBalTCa MeTannmyeckme CBOMCTBa.

o nepuoga

o  HOMepa

o  rpynnbl

96. ®opmynbl TONLKO ankeHOB 3anucaHbl B pagy
O C2H2,C2H4, CzH@
@) Csz,C3H4. C4H6
o C2H4, C3H6, C4H8
o CeHs, C3Hg,C4H1o
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97. Ans npurotosneHns 400 rpammoB 2 % pacTtBopa conv HeobXxoaMMO B3siTb COMb, Macca KOTOPOW paBHa:
o 6r

o 8r

o 10r.

98.IMocne BoinapmBaHusa gocyxa 40 r pactBopa octanock 10 r conu. MaccoBas [ons cOnv B UCXOAHOM
pacTtBope Obina paBHa:

o 5%
o 15 %
o 25 %

99. Peakuusi KoHoBanoBa - 370 B3aMMOeNCTBUE arkaHa c
O  CONSIHOW KNCNOThI

O  pacTBOpPOM a30THOW KUCOThI

O  pacTBOpPOM CEPHOM KUCIOTbI

o  BpomHon Bogomn

100. Mpwu B3anmogencTenm nporneHa ¢ 6poMom npu 0BbIYHBIX YCIOBUSIX NPENMYLLIECTBEHHO 0bpasyeTcs:

o 1l-6pomnponaH
o 2 -BbpomnponaH
o 1.1- gubpomnponaH
o 1,2-gpubpomnponaH

Lkana un KpuUTepun oLeHKn OoTBETOB Ha TECTOBbIE BOMPOChbI NTOr0OBOIo KOHTPOINA
- 3auTeHo BbicTaBnsieTcs 06y'~|arou.|,emycsi, €CIn noJ1y4eHo 60% v Bonee npaBusibHbIX OTBETOB.
- He 3auteHo BbicTaBnsieTcs o6yqa+ou.|,emycsi, €CIn NoJ1y4eHo meHee 60% npaBuIibHbIX OTBETOB.

BOMPOChHI
ANs NOAroToBKU K UTOrOBOMY KOHTPOIIO

1. BaxHenwmne 3aKoHbl, nexalime B OCHoOBE XMMUN. OCHOBHbIE MOHATUS XUMUK

2. OcHoBHble npefAcTaBneHWss O CTPOEHUM aTtoma, aTOMHOro sapa, paguoakTUBHOCTWU, M3oTonax u
nsobapax

3. KsaHTOBO-MexaHuyeckas Mmoenb atoMma. KBaHTOBble Yucna.

4. VicTopusi OTKpbITUS CTPOEHNsI aToMa. 3HayYeHne TeopuUn aTOMHOIO CTPOEHMS.

5. HayuHbIi nogsur n 6uorpadms O.M. Mengeneesa. Vctopusi OTKpbITUA NEPUOANYECKOTO 3aKOHa.

6. OKucnUTENbLHO-BOCCTAaHOBMTENBHbBIE CBOWCTBA 3NIEMEHTOB B Nepuoanyeckon Tabnvue

7. CwucrtemaTtuka XuMmyeckux aneMeHToB. CBONCTBA 3NIEMEHTOB U X COeANHEHMNN.

8. XapakrepucTuka XMMN4YEeCKOW CBA3WN, OCHOBHbIE TUMbI XUMNYECKOWN CBA3M.

9. CrTpoeHue BellecTBa B TEOPUM XMMUYECKOWN CBA3WN. HanpaBneHne XuMmnyeckmx npoLeccos.

3HayeHue.
10. N'omoz2eHHO€e U 2emepo2eHHOe pasHoegecue.
11. OcHoBHble TepmoanHaMmyeckme npeacTaBneHus: TepMoguHaMmnyeckme CUCTEMBI,

TepMoanHaMmnyeckne noTeHumarnbl, PyHKUUU: BHYTPEHHSS SHEPrus, 3HTanbnus.

12. TepmoguHammyeckme pyHKUMM 0Opa3oBaHMs BELLECTB.

13. N3meHeHne TepMoaMHaMUYecknx (PyHKLMIA Npyu XMMmUYeckux npoueccax. [epBbit 1 BTOPOM 3aKOH
TepMOoaANHaMUKU.

14. OcHoBHble MNpPeACTaBAeHUs XUMUYECKOW KUHETWKM U paBHOBecUs. [OMOreHHble U reteporeHHble
XUMUYECKME NPOLIECCHI.

15. MonekynspHO-ANCNEPCHbIE CUCTEMbI — WCTUHHbIE pPacTBOPbl. Twnbl PacTBOpPOB, CMNOCOObI
BbIPaXXeHUS Mx cocTasa. Vicnonb3oBaHme pacTBopos B C.X. Npon3BoacTBe..

16. Teopus pacTBopeHUs, ABMXKYLLNE CUMbl MpoLiecca pacTBOpPeHUs

17. ®usmKo-xmmMmyeckme CBONCTBa PacTBOPOB HEIANEKTPONNTOB,

18. 3HayeHne pacTBOPOB B XXM3HWU YenoBeka, NPOM3BOACTBE, CENbCKOM XO3ANCTBE.

19. Cnocobbl BblpaXXeHUs CoAepXaHuUsi BELLECTBa B pacTBope.

20. ArperaTHble COCTOSIHUS pacTBopa.

21. Knaccudmkauusa n HoMeHknaTypa KOMMNNEKCHbIX COeAUHEHUIA; YCTONYMBOCTb KOMIMIEKCHBIX
CcoeIMHEHUN B pacTBOpax
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22.

23.

24,
25.
26.

27.
28.
29.
30.

31.

32.

33.
34.

35.

36.
37.
38.
39.
40.
41.
42.

43.

44,

45,
46.

47.
48.

49.
50.

®dakmopbl, enusWUe Ha ycmolU4yueocmb KOMIJIEKCHbIX coeQUHeHuli: memmnepamypa,
xenamHsbil aghghekm, 3apsi0 KoMriekcoobpasosamerisi.

CaowicTBa BOAHbLIX PacTBOPOB 35eKTponuToB. CunbHble 1 cnabble anekTponuTbl. anbBaHWYeckme
3MNEMEHTHI.

OnekTponuTuyeckas guccoumauuns Bogbl. QNeKTponma conemn

CTtpoeHve meTansnos, NONoXxeHve B Tabnuue, BOCCTaHOBUTENbHAsS CMOCOOHOCTb.
ONEeKTPOXMMUYECKNI PAS HaMPSHXKEHUS MeTannos. XuMmuieckme ceonctaea metannos. OcCobeHHOCTb
CTPOEHNSA MeTanmnos.

CywHocTb Koppo3uun. Buabl kopposuun. CoBpemMeHHble cnocobbl 3aLmuTbl METanmMos.

3HayeHne MeTanmnoB B XXW3HWU, TEXHWUKE, NPOU3BOACTBE.

lMepexodHbie u amghomepHbie Memarnibl.

3awuma om koppo3uu Cnocobbl 60pbL6blI ¢ Koppo3uel. 3HayeHue e c/X U
npombIiwIeHHoCcmu.

KayecmeeHHbIlU xumu4veckuli aHanu3. Memodbl Koslu4ecmeeHHO20 XUMUYECKO20 aHanu3a.
KamuoHbI u aHUOHBI.

OcHOBHble MONOXEHWUst Teopun xumudeckoro cTpoeHus A.M. BytnepoBa. Cnocobbl NOCTPOEHWUs
Ha3BaHWIN (HOMEHKaTypa) OPraHNYEeCKNX COEANHEHUIA.

XvMunyeckas cBA3b B OpraHMYeCckux coeguHeHusx. Nsomepus.

MpegenbHble yrnesogopodbl. Fomonoruyeckuii pag. HomeHknaTypa, nsomepus. isameHeHve
hr3nM4EeCKnX CBOMCTB B 3aBMCMMOCTU OT CTPYKTYpbl. ObLLMe MeToabl CUHTE3a ankaHoB.

OneduHbl. CTpoeHne Monekynbl aTuneHa. dnsnyeckne n Xummyeckme CBOMCTBa onedguHoB.
MexaHuam peakumm anekTpocnnbHOro npucoeguHeHus. Npasuno MapkoBHMKOBa 1 €ro
COBpeMEHHas TpaKToBKa.

HenpegenbHble yrneBogopoabl. ANKUHBI.

HveHoBble yrneBogopoapbl. AnkagneHsl.

LinknoankaHsbl. ApeHbl.

OpraHu4yeckue coegmHeHus. MNMonumepsbl, NPUMEHEHKE.

MpupoaHble NCTOYHUKM YIEBOAOPOJ0B: HE(Tb, NPUPOOHBIN ra3, KAMEHHbIN Yrofb.
["anoreHoNpov3BOAHbIE YrIeBOAOPOab.

MHOroaToMHbIE CNNPTbI. ATUMEHIMMKONb, rUUepuH. [onydyeHne, Xumnyeckme CBOMCTBa 1
NPUMEHEHNE 3TUX COEOUHEHNI.

Anbaervabl U KeToHbl. HoMmeHknaTypa u nsomepusa. Cnocobbl NonyveHns anbgerngoB 1 KETOHOB
npeaensHOro psaaa.

Kap6oHoBble kucnotbl. HomeHknatypa 1 n3soMmepusi 0GHOOCHOBHbIX NpeaeribHbIX KapbOoHOBbLIX
kmcnoT. Cnocobbl NONyYEeHNss U XMMUYECKNe CBOWCTBA.

HutpocoeanHeHnsa. AMuUHbI. AMUHOCMIMPTBI.

Benkn. Knaccngpukaums. CTpoeHne 6enkoB 1 X CBOMCTBA. 3Ha4eHne 6enkoBbIX BELLLECTB B
XM3HEHHbIX Npoueccax. M1weBoe 1 NPoMbILLNIEHHOE UCMONb30BaHNe 6enkoB.

XvMunYeckne CBOMCTBA KETOHOB U anbAernaos.

CnoxHble adupbl opraHn4ecknx kucrnoT. HomeHknaTtypa. Cnocobbl MonyyYeHms 1 XuMmnyeckme
csoucTBa. >Kupbl 1 macna.

AMMUHOKMCNOTLI. XMMUYECKNE CBONCTBA.

Anbl 1 TokcuHbl. CoeanHeHUs BUOreHHbIX U TOKCUYHBIX 3NTIEMEHTOB

KOMNNEKT 3K3AMEHAUMOHHbLIX BUJIETOB

depnepanbHoe rocygapcTBeHHoe boakeTHoe 06pa3oBaTenbHOE yupexaeHne
BbICLLEr0 0Opa3oBaHus
«OMcKkuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT uMenu MNM.A. CtonbinuHa»
Kadheopa rymaHuTapHbIX, COUManbHO-3KOHOMUYECKUX U DYHAAMEHTAamNbHbIX UCLMMNITUH

3K3AMEHALMOHHbLIW BUNET Ne1
no gucuunsiuHe
«Xnmunar»
1. BaxHewnwumne 3akoHbI, nexauime B ocHoBe XMMUU. OCHOBHbIE MOHATUS XUMUN
2. [lpepenbHble yrnesogopoabl. Flomonoruyecknii pag. HomeHknatypa, nsomepus. ameHeHne
hPU3NYEeCKUX CBOMNCTB B 3aBUCMMOCTU OT CTPYKTYpbl. OOLme meToabl CUHTE3a ankaHoB.
3. Onpegenute mMaccoByo A0S0 a30Ta B HATPATE aMMOHMS.

depepanbHoOe rocygapcTBeHHOe GlomKeTHOE 0bpa3oBaTeribHOE yYpexaeHme
BbicLIero obpasoBaHuns
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«OMCKMIN rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenm MNM.A. CtonbinuHa»
Kadhenpa rymaHutapHbIX, coumanbHO-9KOHOMUYECKUX U yHAaMEHTanbHbIX ANUCLMMNIIUH
3K3AMEHALUOHHbLIA BUNET Ne2
no AUCLUMNIINHE
«Xnmuar
1. OcHOBHbIE NpeACcTaBeHNst 0 CTPOEHUM aToma, aTOMHOIo f4pa, paguoaKkTMBHOCTM, n3oTonax u nsobapax

2. [lneHosble yrnesogopoabl. ArkagueHoi.
3. MaccoBag gonsa ¢occopa B okcmae paBHa 43,66 %. YcTaHoBUTL hopMyny 3TOro okcuaa.

depnepanbHoe rocygapcrTBeHHoe bogkeTHoe obpa3oBaTenbHOE yYpexaeHne
BbICLLEro 0Opa3oBaHus
«OMCKuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT umenun MN.A. CtonbinuHa»
Kadegpa rymaHmTapHbIX, COLManbHO-3KOHOMUYECKUX U yHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALMOHHbIWA BUNET Ne3
no AucCUUNInHe
«Xnmusay

1. KsaHTOBO-MexaHn4yeckas mogenb atoma. KBaHToBble Yncna.
2. MHoroatomHble CNUPTbl. DTUMNEHININKOMb, MuuepuH. lNonyyeHre, XMMmM4yeckne CBOMCTBa U MPUMEHeHne

3TUX COeANHEHUN.
3. MaccoBasi gons TpéxBasieHTHOroO anemeHTa B okcuae paBHa 70 %. YcTaHOBUTbL QOPMYry 3TOro

okeunaa.

depnepanbHoe rocygapcTBeHHoe bogkeTHoe 06pa3oBaTenbHOE yYpexaeHne
BbICLLEr0 0Opa3oBaHus
«OMCKuMIn rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenu MNM.A. CtonbinnHa»
Kadheopa rymaHutTapHbIX, coUManbHO-9KOHOMUYECKUX U PYHAAMEHTamNbHbIX UCLMMNITUH
3K3AMEHALWOHHbINA BUNET Ne4
no AuUCUUNIINHE
«Xnmunar

1. KapboHoBble kncnotbl. HoMeHknatypa 1 usomepms O4HOOCHOBHbIX NpeAenbHbIX KapOOHOBBLIX KUCIOT.
Cnocobbl Nony4yeHuss N XmmMu4eckMe CBOMCTBA.

2. Nctopusi oTKpbITMS CTPOEHWUst aToMa. 3HavyeHne Teopum aTOMHOIO CTPOEHWS.

3. YcraHoBuTb opmyny yrresogopona, ecnu oH copepxuT 12,19 % sopopoga. [noTHocTb Mo

BoJopoAy pasHa 41.

depepanbHoOe rocynapcteeHHoe GrompkeTHoe obpasoBaTenbHOE yupexaeHme
BbICLLEr0 0Opa3oBaHus
«OMcCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadheppa rymaHutTapHbIX, coumManbHO-3KOHOMUYECKUX U DYHAAMEHTamNbHbIX UCLMMNITUH

3K3AMEHALMOHHbIU BUNET Ne5
no AMcuuUnnHe
«Xnmunar»

1. OneduHbl. CTpoeHne Monekynbl aTuneHa. dusnyeckme n xummyeckne cBorMcTea oneduHos. MexaHusm
peakunn anekTpoduUnbHOro npucoeamHeHus. Npaesmno MapKoBHWKOBa U €r0 COBPEMEHHAs TPaKTOBKa.

2. Hay4uHbin nogsur n 6uorpacmsa O.1. MengeneeBa. ctopus oTKpbITUSA NEPUOAMYECKOrO 3aKOHa.

3. YcTtaHoBUTbL (hopmyny ankuHa, ecnv oH cogepxut 12,19 % sogopoaa.

depepanbHoOe rocygapcTBeHHOE GlomKeTHOE 0bpa3oBaTerbHOE yupexaeHme
BbiCLLEr0 06pa3oBaHns
«OmcKnii rocygapCcTBeHHbIN arpapHbin yHuBepcuteT umenn MNM.A. CtonbinMHay
Kadenpa rymaHmTapHbIX, coLmanbHO-3KOHOMUYECKUX U DyHAAMEHTanbHbIX AUCLUNINH

3K3AMEHALMOHHbIU BUNET Ne6
no AUCLUMNINMNHEe
«Xnumuar»

1. OKMCNUTENbHO-BOCCTAHOBMUTENbHbLIE CBOMCTBA 3N1eMEHTOB B nepuoamnyeckoin tTabnuue

2. [anoreHonpou3BOAHbIE YrNeBOAOPOAbI.
3. YcTaHoBUTbL MONeKynsipHyto (bopMyny BellecTsa, ecnu oHo coaepxut 54,4 % C, 36,4 % O 1 9,1 % H;

D(Hy) = 44.
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depnepanbHoe rocygapcTBeHHoe bogkeTHoe obpa3oBaTenbHOE yYpexaeHne
BbICLLEro 0Opa3oBaHus
«OMCKMIN rocyaapCTBEHHbIN arpapHbi yHnBepcuteT uMenu MNM.A. CtonbinnHa»
Kadhenpa rymaHutapHbiX, coumanbHO-9KOHOMUYECKUX U pyHAaMEHTanbHbIX AUCLMMNITWH
3K3AMEHALMOHHbINA BUNET Ne7
no AucCUUNINHe
«Xnmunsay

1. CwucrtemaTnka XMMU4eckmx anemMeHToB. CBONCTBA 3N1IEMEHTOB U UX COEANHEHWA.

2. benku. Knaccndpumkaumna. CtpoeHne 6enkoB n nx ceonctea. 3HavyeHne 6enkoBbIX BELLECTB B XKU3HEHHbIX
npoueccax. N1ueBoe 1 NPOMbILLNEHHOE NCNONbL30BaHNE GEnKoB.

3. Tlpu nonHom cropaHumn 4,6 r opraHnyeckoro Bellectsa nonyyunu 8,8 r yrnekucnoro rasa n 54 r
BOAbl. Hantn monekynsapHyto popmyny BellecTaa.

depnepanbHoe rocygapcrTBeHHoe bogkeTHoe o6pa3oBaTenbHOE yupexaeHne
BbICLLEr0 0Opa3oBaHus
«OMCKuMIn rocyaapCTBEHHbIN arpapHbI yHMBepcuteT umenun MN.A. CtonbinuHa»
Kadhenpa rymaHutTapHbIX, coumManbHO-9KOHOMUYECKUX U DYHAAMEHTamNbHbIX UCLMMNITUH
3K3AMEHALMOHHbIWA BUNET Ne8
no AuUCUUNIINHE
«Xnmuar

1. OcHoBHble TepMoANHaAMUYECKNE NpeacTaBrneHns: TepMoguHaMmnyeckme cCUCTeMbl, TepMoaMHaMnyeckmne
noTeHumanbl, YHKUWN: BHYTPEHHAS SHEPrusi, SHTanbnus.

2. ArperaTHble COCTOSIHMSA pacTBoOpa.

3. [pu nonHom cropaHum 2,9 r opraHnyeckoro BewecTtsa nonyymnu 3,36 n yrnekucnoro rasa n 2,7 r
BoAbl. [1NOTHOCTL NO BOAOpOAY paBHa 29.

depepanbHoOe rocynapcTBeHHOe BlomkeTHOE obpa3oBaTenbHOE yupexaeHme
BbICLLEr0 06pa3oBaHns
«OMcCKuI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadenpa rymaHuTapHbIX, CoLManbHO-3KOHOMMUYECKUX U ddyHAaMeHTanbHbIX UCLMNINH
3K3AMEHALMOHHbIUA BUNET Ne9
no AUCLUMNIINHE
«Xnmuar

1. XapaKTepucTvKa XMMUYECKOW CBSI3N, OCHOBHbIE TUMbl XMMWUYECKOW CBA3M.

2. CylHocTb Koppo3un. Buapl kopposun. CoBpemMeHHble crocobbl 3aLluTbl MeTanos.

3. YcTaHoBUTbL hopMyrny ankeHa, ecnv 11,2 r ero npu B3anMoaencTemum ¢ 6GpoMoBOAOPOAOM
obpasyeT 27,4 r Gpomuaa ¢ nonoxeHmeM 6poma y TpeTUYHOro atoma yrrepopaa.

depepanbHoOe rocygapcTBeHHoe OloakeTHOE obpa3oBaTenbHOE yupexaeHme
BbiCLLEr0 0Opa3oBaHns
«OmcKnii rocygapCcTBeHHbIN arpapHbin yHuBepcuteT umenn MNM.A. CtonbinMHay
Kadenpa rymaHmTapHbIx, coLmanbHO-3KOHOMUYECKUX U DyHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALUWOHHbINA BUNET Ne10
no AUCLUMNIINHE
«Xnmunsar»

1. CrtpoeHue BeLLeCcTBa B TEOPUN XMMUYECKOW CBSI3W. HanpaBneHne XmmMmyecknx npoLeccoB. 3Ha4YeHme.
2.  AMMHOKMCNOTbI. XMMUYECKNE CBOMNCTBA.
3. B pactBop, cogepxawmn 1,2 monb HCl onyctnnu unsbeitok anomuHusa. Kakon ob6bém Bogopoga

BblAeNnTCA npu aTom?

depnepanbHoe rocygapcTBeHHoe bogKeTHoe obpa3oBaTenbHOE yYpexaeHue
BbICLLEr0 0Opa3oBaHus
«OMCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadhenpa rymaHutapHbIX, coumanbHO-9KOHOMUYECKUX U yHAaMEHTanbHbIX ANUCLMMNIIWH

3K3AMEHALMOHHBLIWA BUNET Ne11
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no AucuunsvHe
«Xnmuar»

1. lomMozeHHOe u 2emepozeHHOe pasHosecue.

2. ®akmopbl, enusiLWue Ha ycmol4yueocmMb KOMIUIEKCHbIX COeOUHeHul: memnepamypa,
xenamHsil a¢hghekm, 3apsi0 Komrsiekcoobpasoeamerisi.

3. Ckonbko rpaMMOB altOMWHUSI HY)KHO pPacTBOPUTb B COMSIHOWM KUCMoTe, 4ToObl nony4ymTb 5,6 N
Bogopoaa

depnepanbHoOe rocygapcTeeHHoe BlomakeTHOe obpa3oBaTernbHOe yupexaeHme
BbicLlero obpasoBaHuns
«OMCKuMI rocyaapCTBEHHbIN arpapHbiv yHuBepcuteT uMmenu MNM.A. CtonbinnHa»
Kadbenpa rymaHmTapHbIX, CoLManbHO-3KOHOMUYECKUX U DYHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALMOHHbINA BUNET Ne12

no aoucumnriinHe
«Xnmumsa»

1. TepmoamHamuyeckne pyHKLMN 06pa3oBaHWs BELLECTB.

2. Anbaernabl n KeToHbl. HoMeHknaTtypa 1 nsoMepus. Cnocobbl nonyvyeHns anbaernaos 1 KEeTOHOB
npenensHoro psaaa.

3. Kakolt 06bEM yrnekucnoro rasa BblaenuTcs Npu NonHoM cropaHuy 6 n auetuneHa C,H,

depepanbHoOe rocygapcteeHHoe OloakeTHOE obpa3oBaTenbHOE yupexaeHme
BbiCLLEr0 06pasoBaHns
«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenu MNM.A. CtonbinMHay
Kadenpa rymaHmTapHbIX, COLManbHO-IKOHOMMUYECKUX U DyHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALUWOHHbINA BUNET Ne13

no aoucuunriinHe
«Xnmumsa»

1. WN3meHeHue TepmoaMHAMMUYECKUX (PYHKLMIA MPU XMMUYECKUX npoueccax. [epBblil M BTOPOW 3aKOH
TEepPMOLMHAMUKN.

2. XvMuyeckas cBsi3b B OpraHMYeckux coeuHeHunsx. somepus.

3. Onpegaenute maccy noamaa Hatpust Nal konuuectsom Belectsa 0,6 Morb.

depepanbHoOe rocynapcTBeHHoe GrompkeTHOE obpa3oBaTenbHOE yupexaeHme
BbICLLEr0 0Opa3oBaHus
«OMcCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadhenpa rymaHuTapHbIX, coUManbHO-3KOHOMUYECKUX U DYHAAMEHTamNbHbIX UCLMMNITUH
3K3AMEHALUWUOHHbINA BUNET Ne14

no gucuunrivHe
«Xnmunar»

1. OcHOBHble NPeACTaBNEHUS XUMUYECKOW KUHETUKA W paBHOBeCUS. [OMOreHHble U reTeporeHHble
XUMUYECKME NPOLECCHI.

2. 3awuma om koppo3uu Cnocobbi 60pL6kI ¢ Koppo3uell. 3Ha4YeHue 8 C/X U NPOMbIWIIeHHOCMU.

3. OnpepennTe KONMYECTBO BELLECTBA aTOMHOro 0opa, cogepxawerocs B TeTpabopate HaTpusa Na2B407
maccomn 40,4 .

depepanbHoOe rocygapcTBeHHOEe GlomKeTHOEe 0bpa3oBaTerbHOE yupexaeHme
BbICLLEr0 0Opa3oBaHus
«OMcCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadheopa rymaHuTapHbIX, cOUManbHO-3KOHOMUYECKUX U DYHAAMEHTANbHbIX UCLMMNITUH
3K3AMEHALUWOHHbINA BUNET Ne15
no AuUCUUNINHEe
«Xnmuar
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1. MoneKynspHoO-gMCNePCHbIE CUCTEMbI — UCTUHHBIE PAcTBOPbLI. TUMNbl pacTBOPOB, CMOCOOLI BbIPAXEHUS UX
cocrtaBa. Micnonb3oBaHune pacteopoB B C.X. MpoM3BOACTBE..

2. OpraHudeckne coeanHeHus. lNMonnmepsbl, NPUMEHEHNE.

3. Onpepenute npocTenwyo dopMyny COeANHEHUS Kanusi C MapraHLeM 1 KUCIIOPOAOM, eCNIU MacCoBbIe
[Onn 3NIEMEHTOB B 3TOM BELLECTBE COCTABMAT COOTBETCTBEHHO 24,7, 34,8 n 40,5%.

depnepanbHOe rocynapcTBeHHoe BloaxeTHOe obpasoBaTenbHOe yupexaeHme
BbicLIero obpasoBaHuns
«OMCKuMI rocyaapCTBEHHbIN arpapHbiin yHuBepcuteT umenm MN.A. CtoneinuHa»
Kadbeopa rymaHuTapHbIX, coumanbHO-3KOHOMUYECKUX U PyHAAMEHTamNbHbIX ANUCLMMNITUH
3K3AMEHALUWUOHHbINA BUNET Ne16
no AUCUUNIINHE
«Xnmuar

1. CnoxHble achmpbl opraHmyeckunx kncnot. HomeHknatypa. Cnocobbl NonyyYyeHns u XmMn4eckme CBOMCTBA.
Kupbl n macna.

2. Teopwusa pacTBOpeHUs, ABUXKYLLME CUIbl NPOLiecca pacTBOPEHNUS

3. Kakon obbem 3anmeT npu Temnepatype 200C n gaenenunn 250 klMa ammmnak maccom 51 r

®enepanbHoe rocygapctBeHHoe blompkeTHoe obpa3oBaTenbHoOe yupexaeHve
BbICLLEr0 06pasoBaHns
«OmcKknii rocygapCcTBeHHbIN arpapHbin yHnBepceuteT umenn MN.A. CtonbinnHar
Kadeapa rymaHuTapHbiX, COLManbHO-9KOHOMUYECKUX 1 dyHAaMEHTabHbIX ANCUMNIVH
3K3AMEHAUWUOHHbBLIA BUNET Ne17
no AUCLUMNIINHE
«Xnmumsa»

1. TlpupoaHble NCTOYHUKM YrIeBOAOPOA0B: HeddTb, NPMPOLHBIN ra3, KAMEHHbIN Yrofb.
2. MepexodHbie u amgpbomepHbIe Memanssol.
3. Onpegenute 06beM, KOTOPbLIV 3aNMeET NP HOPMarbHbIX YCIOBUSAX ra3oBasi CMeCb, coaepallas
BOAopoa, maccou 1,4 r n a3oT, maccon 5,6 T.

depnepanbHoe rocygapcrTBeHHoe bogkeTHoe o6pa3oBaTenbHOE yupexaeHne
BbICLLEr0 0Opa3oBaHus
«OMcCKuI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenun MN.A. CtonbinuHa»
Kadhepopa rymaHutTapHbIX, coUManbHO-3KOHOMUYECKUX U DYHAAMEHTamNbHbIX UCLMMNITUH
3K3AMEHALUWOHHbINA BUNET Ne18
no AUCUUNIINHE
«Xnmua»

1. 3HauyeHve pacTBOPOB B XM3HU YernoBeka, NPOU3BOACTBE, CENbCKOM XO35MCTBE.
2. HenpepgenbHble yrnesogoponbl. ANKUHbI.
3. Kakyo maccy doccopa Hago cxeub Ans nonydeHunss okcmaa docdopa (V) maccon 7,1 r

depepanbHoOe rocygapcTBeHHOE GlomKeTHOE 0bpa3oBaTerbHOE yupexaeHme
BbiCLLEr0 06pa3oBaHns
«OMcCKuI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadenpa rymaHuTapHbIX, CoLManbHO-3KOHOMMUYECKUX U ddyHAaMEeHTanbHbIX AUCLMNINH

3K3AMEHALMOHHbLIUA BUNET Ne19
no AUCLUMNINMNHEe
«Xnumuar»

1. Cnocobbl BbipaxXeHUsi CoAepXKaH1s BelLlecTBa B pacTBOpE.
2. UwuknoankaHbl. ApeHbl.
3. B 130bITKe CONSHOM KUCIOTbI PaCTBOPUIIM MarHuin Maccom 6 r 1 uMHK maccom 6,5 r. Kakon oobem

Boaopoaa, M3MepeHHbII7I npu HoOpMarnbHbIX YCIOBUAX, BblAETTUTCA NpU 3TOM

depepanbHoOe rocygapcTBeHHOe GlomKeTHOEe 0bpa3oBaTeribHOE yYpexaeHme
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BbICLLEro 06pasoBaHns
«OMCKMIN rocyaapCTBEHHbIN arpapHbi yHnBepcuteT uMmenu MNM.A. CtonbinnHa»
Kacbep,pa ryMmaHuUTapHbIX, counanibHO-3KOHOMUYECKNX U d.)yH,EI,aMeHTaJ'IbeIX ancumnnumH
3K3AMEHAUWOHHBLIN BUNET N220
no AUCLUMNIINHE
«Xnmunsay

1. Knaccudvkaumsa n HomeHknaTypa KOMMNIEKCHbIX COEAMHEHWI; YCTOMYMBOCTb KOMMIIEKCHBIX COEAMHEHNI
B pacTBopax

2. OcCHOBHblE MOMOXEHNA Teopuu XxXmmmyeckoro crtpoeHnss A.M. BytnepoBa. Cnocobbl nocTpoeHus
Ha3BaHMN (HOMEHKIaTypa) OpPraHNYECKNX COEANHEHNIA.

3. [lpwu nponyckaHuu cepoBogopoaa o6bemom 2,8 n (HopmarnbHbIE YCNOBKS) Yepes n3bbiTOK pacTBopa
cynbcata meam (Il) obpasosanca ocagok maccon 11,4 r. OnpegenuTte BbIXo NPOAYKTa peakuum.

depnepanbHOe rocygapcTBeHHoe BlomxeTHOE obpasoBaTenbHOe yupexaeHme
BbiCLLEr0 06pasoBaHns
«OMCKMIN rocyaapCTBEHHbIN arpapHbI yHMBepcuteT uMenu MNM.A. CTonbinnHa
Kadenpa rymaHuTapHbIX, CoLManbHO-3KOHOMMUYECKUX U ddyHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALUUOHHbINA BUNET Ne21

no AUCLUNNNHE
«Xumuar»

1. CaovictBa BOAHbIX PacTBOPOB anekTponutoB. CunbHble U crabble anekTponuTbl. [anbBaHWYeckune
3MEMEHTBHI.

2. Xumwuyeckue CBOWCTBa KETOHOB U anbAernaos.

3. Kakasa macca xnopuga aMMoHWs 06pasyeTcs npu B3aMMoAencTBMIN XropoBogopoaa maccou 7,3 1 ¢
ammMmmakom maccou 5,1 r? Kakou ras octaHeTcs B u3bbiTke? Onpegenvre maccy n3bbiTka.

depepanbHoOe rocygapcTBeHHOE BloaxeTHOE obpa3oBaTernbHOE yupexaeHme
BbICLLEr0 06pa3oBaHns
«OmcKnii rocygapCcTBeHHbIN arpapHbin yHuBepceuteT umenu MNM.A. CtonbinMHay
Kadenpa rymaHmTapHbIX, CoLManbHO-IKOHOMUYECKUX U DyHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALUWOHHbINA BUNET Ne22
no AUCLUMNIINHE
«Xnmuar

1. OnekTponuTuuyeckas guccoumauns Bogpl. SNeKTponM3 conen

2.Ka4yecmeeHHbIll xumudeckuli aHanu3. MemoObl KO/UYECMEEHHO20 XUMUYECKO20 aHasusa.
KamuoHb! u aHUOHBLI.

3. TexHu4eckun kapbug kanbumsa maccow 20 r obpaboTany n3bbITKOM BOAbI, NOMYYUB aueTureH, npu
NponycKaHMn KOTOpPOro yepes u3bbiTok GpomHon Boabl obpasosancs 1,1,2,2 —teTpabpomaTtaH maccon 86,5
r. Onpegenute maccoByto gonto CaC2 B TexHuyeckom kapbuge.

depepanbHoe rocynapcTBeHHoe GrompkeTHOE 0bpa3oBaTernbHOE yupexaeHme
BbiCLLEr0 06pa3oBaHns
«OMcCKuI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT uMenu MNM.A. CtonbinnHa»
Kadenpa rymaHuTapHbIX, CoLManbHO-3KOHOMMUYECKUX U ddyHAaMEeHTanbHbIX AUCLMNINH
3K3AMEHALUWOHHbINA BUNET Ne23

no AUCLUMNINMNHEe
«Xnumuar»

1. CtpoeHue meTannos, nonoxeHve B Tabnuue, BOCCTaHOBUTENbHAs CNOCOBHOCTb.

2. HutpocoeamHeHus. AMUHbI. AMUHOCNIUPTHI.

3. B 6eHsone o6bemom 170 mn pacteopunu cepy maccon 1,8 r. MnoTHocTb 6eHsona pasHa 0,88 r/mn.
OnpegenvTe MaccoByo SO0 Cepbl B pacTBOpe.
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depepanbHoe rocynapcTBeHHoe GrompKkeTHOE 0bpa3oBaTerbHOE yupexaeHme
BbiCLLEro 0bpasoBaHns
«OMCKMIN rocyaapCTBEHHbIN arpapHbI yHnBepcuteT uMenu MNM.A. CtonbinnHa»
Kadenpa rymaHmTapHbIX, CoLManbHO-9KOHOMMUYECKUX U DyHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALUWOHHbBLIA BUNET Ne24
no AUCLUNIINHE
«Xnmunsay

1. OneKTpoOXUMUYECKU psag HanpskeHus MeTannoB. Xumuyeckne ceonctea metannoB. OcobeHHOCTb
CTPOEHUS MeTarsoB.

2. Aabl n TokcuHbl. CoeanHeHUst BUOTEHHbBIX Y TOKCUYHBIX 31EMEHTOB

3. B Boge maccow 40 r pacTtBopunu xenesHeln kynopoc FeSO4«7H20 maccown 3,5 r. Onpegenure
MaccoByto aonto cynbdara xenesa (ll) B nonyyeHHoM pacTtsope.

depnepanbHOe rocynapcTBeHHoe BloaxeTHOe obpasoBaTenbHOe yupexaeHme
BbiCLLEr0 06pasoBaHns
«OMCKMIN rocyaapCTBEHHbIN arpapHbI yHMBepcuteT uMenu MNM.A. CTonbinnHa
Kadenpa rymaHuTapHbIX, CoLManbHO-3KOHOMUYECKUX U dyHAAMEHTanbHbIX AUCLMNINH
3K3AMEHALUWOHHbINA BUNET Ne25

no AUCLUMNINMNHEe
«Xumuar»

3HayeHne MeTarnnoB B XXU3HU, TEXHMKE, NPON3BOACTRE.

®dun3nKO-XMMNYECKne CBOMCTBA PacTBOPOB HESNEKTPOSIUTOB,

Beluncnute maccosyto gonto conu (NaCL) B pacTBope, Nony4eHHOM Npy pacTBopeHun B 475 T.
BoAbl 25 r. conu.

wh e

NMIAHOBASA NMPOLIEOQYPA
npoBeAeHns 3K3amMmeHa

Ok3ameH BbIcTaBnsieTcs  obydawowemycsa cornacHo [MonoxeHuss O  TeKylwem  KOHTpore
yCreBaeMOCTH, MPOMEXYTOYHOW artTecTtaumm obydalromxcs no nporpaMMamM Bbicliero obpasoBaHus -
GakanaBpuvaT, cneunanuTeT, MarucTpaTtypa M cpegHero npodgeccuoHanbHoro obpasosaHusa B PreOyY BO
Owmckun T'AY, BbinonHuBLLIEMY B MOMHOM 00beme Bce TpeboBaHus K yd4ebHoM paboTe, mpolwewmi Bce
BMAbl KOHTPOMsi C MOSMOXWTENbHOW OLEeHKOW. B cnyyae HenomnHoro BbINMOMHEHUS YKa3aHHbIX YCMOBUM MO
YBaXWUTENMbHOW MNpudnHe, obydawuieMycss MOryT ObiTb NpeanioXeHbl WHAOMBUAYyanbHble 3ajaHus Mo
nponyLeHHoMy yyebHoOMy maTepuany.
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HopmaTtuBHas 6a3a npoBepeHusi
NPOMEXYTOYHOMW aTTecTaumMm oby4varlmnxcs no pesynbTataM U3y4eHUs AUCLUMNIIUHbI;

1) penicteyowee «llonoxeHne o TeKylleM KOHTPONe YycneBaemoCTW, MNPOMEXYTOYHOM aTTecTauunm
obyyalowmxcs no nporpammMamM BbiclLero obpasoBaHus - OakanaBpuar, cneumanuteT, mMarucrpatypa wu
cpegHero npodeccnoHansHoro o6pasosanusa B Pre0OY BO Omckuin FAY»

OCHOBHbIe XapakKTepucTukun
npome)KyTquoﬁ aTrectauumum oquarou.wlxc;l no nToram n3y4v4eHunsa guCcUumnninHbI

YyCTaHOBMEHWE YPOBHS AOCTUXEHMUS KaXabiM obydatoLmmes Lenem
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOsALLEN
nporpaMmbl

Uenb
NPOMEXYTOYHOM aTTecTauum -

dopma

. 9K3aMeH
NPOMEeXYyTO4YHOU aTTeCcTauum -

1) NOAroTOBKa K 3K3aMeHy 1 caava aKk3amMeHa OCYLLEeCTBAEeTCS 3a
CYET y4ebHOro BpeMeHu (TPYA0EMKOCTM), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYH0 Ceccuto ansi obyyaloLmXcs, CPOKM KOTOPOW
yCTaHaBNMBaTCS NPMKA30M MO YHUBEPCUTETY

MecTo 3K3ameHa

B rpacmke y4eOGHOro npouecca:
2) paTa, BpeMs U MecTo MNpoBeAeHUs 9k3aMeHa onpeaensieTcs

rpadoMkoM caaynm 3K3aMeHOB, YTBEPXKAAEMbIM AeKaHOM
BblnyckawLwero akynbreTa

®Popma 3K3ameHa - YCTHbIN

Bpems npoBeaeHUs ak3ameHa JaTa, Bpemsi 1 MecTo NpoBeAeHNs 3K3ameHa onpeaenseTcs
rpadMKoM CAa4uM 3K3aMeEHOB, YTBEPKAAEMbIM JeKaHOM dpakynbTeTa

LUKANTA U KPUTEPUM OLIEHKH
PesynbTatbl 9K3ameHa onpegenslT OueHKaMu  «OTAMYHO»,  «XOpOLWO»,  «YAOBNETBOPUTENBHOY,
«HEeyOoBNeTBOPUTENBbHO» U OOBABMAIOT B AeHb 9K3ameHa.
OueHKy «Omiau4yHO» BbICTaBMAT oby4darolemycs, rmyboko M NPOYHO OCBOMBLUEMY TEOPETUYECKUA U
npakTMyeckun MaTepuan aucumnnuHbl. OTBeT JomkeH ObiTb NOrMYHbIM, rpamMoTHbIM. Obyvatowemycs
HeobXoAMMO MOKa3aTb 3HAaHME He TONbKO OCHOBHOMO, HO W AOMONHWUTENbHOro Martepuana, OGbICTPO
OpVEHTMPOBATLCS, OTBEYas Ha AONOMHUTENbHbIe Bonpockl. Obyvarowmiica AomkeH cBoOoAHO cnpaBnAaTbCA
C NocTaBrieHHbIMM 3a4avamu, NpaBuIlbHO 0BOCHOBBLIBaTb MPUHATbLIE PELLEHUS.
OueHKy «xopowoy» 3acnyxvsaeT oby4valoLmnincs, TBepao 3HalLWUn NPOrpaMMHbIA MaTepuan QUCUMNIVHGI,
rpamMoTHO W MO CylecTBy u3naralownin ero. He cnepyet pgonyckatb CYLWECTBEHHbIX HETOYHOCTEMW Mpu
OTBETax Ha BOMpPOCbl, HEOOXOAMMO MNpPaBWUMbHO MNPUMEHATb TeOopeTUYECKMe MOMOXEHNS MpU peLleHun
npakTuyecknx 3agad, BnageTb onpeaernieHHbIMU HaBblkaMn U NPUeMamMm UX BbINMOSTHEHUS.
OueHkKy «ydoeriemeopumesibHO» MofyyaeT 00yqaloWMNCs, KOTOPbIN MMEET 3HaHUS TONbKO OCHOBHOMO
mMaTtepuana, HO He yCBOWN ero getanu, UCNbiTbiBaeT 3aTPyAHEHWs MpuU peLueHun npakTuyeckux 3agad. B
OoTBETaxX Ha MOCTaBfeHHble BOMPOCbI OOyYalLWMMCA OOMNylleHbl HEeTOYHOCTM, [AaHbl HeJoCTaTOYHO
npasurbHble POpMYNMPOBKK, HapyLLIEHa MNOCeA0BaTENbHOCTL B U3NOXEHWUM NPOrpaMMHOro matepuana.
OueHKka «HeyOoBNeTBOPUTENbHO» FOBOPMT O TOM, YTO OOYYalOLWMINCA He 3HaeT 3HaAYMTENbHOW 4acTu
mMatepyana no  AMCLUMMAWHE, JOonyckaeT CywecTBeHHble owunbkn B OTBETax, He MOXeT peLnTb
npakTudeckne 3afgadv U peLlaeT ux ¢ 3aTpyaHEHUsIMU.

4. OUEHOYHbLIE CPEAOCTBA
CcthOpMMNPOBAHHOCTU KOMMNETEHLUN
4.1. OlK 1- CnocobeH peluaTth TUNOBbIE 3aAa4v NPOECCUMOHanNbLHON AeATENbHOCTM Ha OCHOBE 3HAHUIA OCHOBHbIX
3aKOHOB MaTeMaTUYECKMX, ECTECTBEHHOHAYYHbIX 1 0BLLENPOdECCUOHANbHBIX ANCLUMMIIVH C MPUMEHEHNEM
MHEOPMALIMOHHO-KOMMYHUKALIMOHHBLIX TEXHOMONiA

OueHouHble cpeacTBa®

3apaHns Ha ypoBHe «3HaTb U 3apaHns Ha ypoBHe «YMeTb 3apaHus Ha ypoBHe «Bnapetb
NOHUMaTb»* Aenarb (AeNcTBOBaTb)» HaBblKaMM (UMeTb HaBbIKU)»

1. Xumnyeckoe paBHOBeCHE B 1. ns npurotoenexus 400 1. Peakuma KoHoBanoBa - 3TO
cucrteme FeO )+ Hyp <==> rpammoB 2 % pacTeopa conu B3aMMOJeNCTBME ankaHa c
Fe )+ HxO 4+ Q cmecTuTCA | HeOBXOAMMO B3SATh COJb, Macca - CONSAHOM KUCMOTbI
B CTOPOHY 0bpa3oBaHus KOTOpPOW paBHa: - pacTBOPOM a30THOM KUCNOThI
NPOAYKTOB peakumu npu: -6r; - pacTBOPOM CEPHOM KUCHOThI

- NOBbIWEHUN JaBneHus -8r - BpomHoOM BOLOM

- NOBbILLEHUM TeMMepaTypbl -10r.

-MOHWXEHUN AaBMeHus 2. lpun B3anmogencTesnm nponeHa
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2. OnekTpoHHas cdopmMyna atoma
1s ?2s ?2p °3s ?3p°.
XUMUYECKMI 3HAK 3TOO
aneMeHTa:

-C

-0

- Si

3.Pagmnycbl aTOMOB XMMUYECKUX
3NeMEeHTOB B psaay: Xnop,
docdop, antoMMHUIR, HAaTPUIA:

- yBeNnM4mMBaroTcs

- YMEeHbLUATCA

- He U3MEHSAITCSA

4, K
OTHOCUTCA:
CaO + H,0 > Ca(OH),
CU(OH)2 - CuO + H,O

KOH + HNO3; 2 KNO3 + H,0

peakunam obmeHa

5. BcTaBbTe nponyleHHoe
CINoBO. Y XMMWYECKNX 3NIEMEHTOB

rnaBHbIX noarpynn c
yBENMYEHNEM aTOMHOIo
ycunuearTcs MeTannuyeckue
CBOMCTBA.

- nepuopa

- HOMepa

- rpynnbl

6. dopmynbl TONMbKO ankeHoB

3anucaHbl B psigy
C2H21CZH41 C2H6
C,H,, C3Hg, C4Hg
C6H61 CSH81C4H10

2.

lNocne BoinapuBaHna pocyxa 40 r
pactBopa octanocb 10 r conu.
MaccoBas gons conv B MCXOQHOM
pacTBope Obina paBHa:

-5%

-15%

-25%

¢ 6pomom npu  OBbIYHbIX
YCroBusaX NpenMyLLeCTBEHHO
obpasyeTcs:

- 1-6pomnponaH
- 2 GpomnponaH
- 1.1- pubpomnponaH
- 1,2-gubpomnponaH

B anekTtpoHHoM nopTtdonuo oby4varoulerocs pasMellaerca*
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JIUCT PACCMOTPEHUM U OOOBPEHUN
¢oHAa OLEHOYHbIX CPeACTB yuebHoM aucuunnuHbl 651.0.08 Xumus
B coctaBse OINOI 35.03.06 ArpouHxeHepus

1. PaccMoTpeHa u ogobpeHa:

a) Ha 3acepnannm obecneunsaioLyeit NpenoaasaHmue kaeapbl ryMaHUTapHbIX, COLUUANbHO-3KOHOMUYECKIAX U
yHAaMEHTanbHbIX AUCUUNANH
npotokon Ne 10 ot 02.06.2021 r. _
A lath
3aB. kacbepoM, KaHA.WUCT.HayK, JOLEHT ok y E.B. Cokonosa
7

6) Ha sacepaHun meToguyeckoro coseta Tapckoro unuana;

npoTokon Ne 10 oT 08.06.2021 r.. o P
Mpeacepatens METOAMYECKOrO COBETA, KaHA. 3KOH. HayK, AOLEHT. : 7‘?;”0/\ E.B.IOanHa |

2. PaccMoTpeHue U ofgobpeHue npeacTaBUTensiMu npoeccuoHanbHom cepbl no npocunto ‘
onorn:

e S

/

Oupekrop OO0 «OlX um. dpyH3e» Tapckoro panioHa OMCKoik obnactu__ ;,;,& B.A. 'ekmaH
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U3MEHEHUA U OONONHEHUA
K ¢phoHAY OLeHOYHBbIX cpeacTB y4ye6Hon aucuunnuibl 51.0.08 Xumus
B coctaBe OINOI 35.03.06 ArpouHxxeHepus

BenomocTb nameHeHUn

OTmeTKa
Cpok, 006 yTBEpXXaeHUU/ cornacoBaHum
C KOTOPOro Homep 1 ocHOBHOE coaepxaHune M3MEHEHNN
BBOAUTCH M3MEHeHUsa U/Mnn OonosIHeHns kosoautens OMNOI
A A MHUUMaTop Py A
n3MeHeHue unm
M3MeHeHNs

npeacegatens MKH
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MpunoxexHue 10
WU3MEHEHWUA U AONONHEHUA
K paboyew nporpamme aucuunnuHbl 51.0.08 Xumus
B coctaBe OO 35.03.06 ArpouHxeHepus

BeaomocTb M3aMeHeHUun

rr:l;"n Bua obHoBneHun CopepxaHue nameHeHuin, BHocumbix 8 OMOM OE:;:ﬁ:ﬁ:;e

AkTyanusauus cnucka nutepatypel (Mpunoxenue 1) ExeroagHoe
obHoBneHune

AKTyanusauua npoceccuoHanbHbix 6a3 AaHHbIX U ExeroaHoe
MHOPMaLMOHHO-CNpaBoYHbIx cuctem (Mpunoxenusa 2, 5)  |obHoBNEHNE
N3meHeHne n. 7.2 HdOpMaUNOHHbLIE TEXHOMNOTUN, dopmupoBaHue
“cnonb3yembie Npu ocyLlecTBneHnn obpasosaTenbHOro coaepxaTenbHon
npouecca no AUCLUMNANHE. 4YacTu nporpaMmsbl
n.7.2 U3NOXWUTb B Crieaylolen pesakumu: C NpUMEHeHnem
MpumereHne cpeacts MKT B npouecce peanusauuu LnbpoBbIX
ANCUMNNWHBI WNHCTPYMEHTOB

~ UCNonb3oBaHne NHTepHeT-6pay3epoB ANS NPOCMOTPa,
noucka, punbTpauum, opraHusaunm, XpaHeHus, 3BneyYeHns
1 aHanusa AaHHbIX, MHpopMaummn N LMPPOBOro KOHTEHTA;

- Mcnonb3osaHne 06navHbIx CepBUCOB ANA NPOCMOTPA,
nowcka, unbTpauumn, opraHu3aunm, XpaHeHUs, 3BNeYeHns
U aHanusa AaHHbIX, UHopMauumn 1 LUPPOBOro KOHTEHTa
O6HoBneHue Ha (Google auck uv.a.); : ;

1 2022/2023 - McnonbsoBaHmeOthCHuxnpwnom_eHMﬁ Microsoft Offlcg
yueGHbIN rog (MS Excel, MS Word, MS Power Point nap.) u Open Office;
~ NOAroTOBKa OTYETOB B LNGPOBOM Unn GymaxHOM
hopmare, B TOM Yucne noarotoska npeseHtauyun (MS
Word, MS PowerPoint);

- wucnonb3osaHue digital-mHCTpymeHTOB No hopMupoBaHuio
anNeKTpoHHoro obpasoBaTenbHOro kKoHTeHTa 8 ANOC
yHusepcuteta (https://do.omgau.ru/ ), npoBepke 3HaHWi,
o6LieHns, COBMECTHOMN (KoMaHAHOM) paboTbl 1
CaMOnoAroTOBKW CTYAEHTOB, COXPAHEHWIO LUGPOBbLIX
Cneaos pesynbTaTtos 06yYeHus u np.

MHMOpMaLMOHHbIE TEXHOMOMMK, UCMOMb3YeMbIE Mpu
ocyujecTBneHun obpasosaTenbHOro npowuecca no
AucuunnuHe u ceefeHus 06 MHPOPMALMOHHO-
TEXHOMOrM4YeCcKon 1 KoMnbloTepHoU 6ase, Heobxoaumon Ans
npenoaaBaHnsa U U3y4eHus AUCUMNNUHBI, NPeaCTaBneHbl B
MpunoxeHun 5. laHHoe Npunoxexue B 06s3aTeNbHOM
NopsiiKe aKTyanusnpyeTcs Ha Ha4yano Kaxaoro y4ebHoro
L roga.

Beaywuit npenogasarens %;72/ /'H.A. Banabuxa/

PaBouasi nporpamma nepecmotpena, oficyxaeHa U opobpeHa Ha 3aceaaHun kadeapsl «TyMaHUTapHbIX,
CoLnanbHO 3KOHOMUYECKUX U (DyHAAMEHTaNbHbLIX AUCUMNNUHY, NpoTokon Ne 7 oT «17» mapTa 2022 r.

3as. kadheapou «TYMaHWUTapHbIX, coumansHo 3KOHOMUYECKMX 7 hyHAAMEHTanNbHbLIX
AUNCUMNAUHY {%_//_ /E.B. Cokonosa/

Opobpena metoanyeckum cosetom Tapckoro cunuana rE0Y BO Omckuit FAY, npotokon Ne 9A ot «29»
anpens 2022 r.

Mpepcepartens MEeTOANYEeCKoro coseta

Tapckoro dunuana ®reOy BO Omckuin FAY C{; : _ /E.B. KOauHa/




Mpunoxexue 10
W3MEHEHUA 1 JOMNONHEHUA
K pa6oyein nporpamme aucumniuibl 61.0.08 Xumusa
B coctaBe OlOIN 35.03.06 ArpouHxeHepus

BeaomMoCTb U3MEHEHUM

[ ” .
N Bua o6HoBneHumn CoaepyxaHme nameHeHun, BHocumbix B OMNMOr OGOCHOBaH‘fe
n/n N3MEHEHUN
AkTyanu3sauus cnucka nutepatypsl (Mpunoxenune 1) ExerogHoe
o6HoBNEHUE
AkTyanusauumsa npoeccnoHanbHbix 6a3 JaHHbIX 1 ExxerogHoe

O6HOBMEHUE Ha |MHMOPMAUMOHHO-CNpaBOYHbIX cuctem (MpunoxeHus 2, 5) |o6HOBNEHUE
1 2023/2024
y4eOHbIl rog

72
Bepnywmii npenopasatens 77y /H.A. BanabuHa/

Pabovas nporpamMma nepecMoTpeHa, obcyxaeHa W opgobpeHa Ha 3acefaHuu Kadenpbl «ryMaHWUTapHbIX,

couunanbHO 3KOHOMUYECKUX U PyHAAMEHTanbHbIX AUCLMMIUHY, npoTokon Ne 9 oT «05» anpens 2023 r.

3as. kacbeapot «FyMaHUTapHbIX, counansHo 3KOHOMUYECKUX " byHAaMEHTambHBIX
AUCLMNANHY, /W/ /E.B. Cokonosa/
L= 7 14

OpobpeHa MeToguveckum coBeToM Tapckoro cpunuana ®rbOY BO Omckuit AY, npoTtokon Ne 7 oT «11»

anpens 2023 r.

l‘lpep,ce,anenb MeToAU4YeCKOoro coBeta

& byt

Tapckoro dunuana ®reOY BO Omckuii FTAY /E.B. fOauHa




MpunoxeHue 10
M3MEHEHWA N AONONHEHUSA
K paboueit nporpamMmme gucumnnuubl 51.0.08 Xumus
B cocTase OlNOIM 35.03.06 ArpouHxeHepus

BenomocTh usmeHeHui

Ne
n/n

O6ocHosaHue

Bua o6HoBneHuit C KaHW eH i IX B &
na o6 eH OAEepXKaHWe U3MeHeHnn, BHocuMbIX B OMOMM WEBE BT

AKTyanusauwsa cnucka nutepartypsl (MpunoxeHue 1) ExerogHoe
obHoBneHue

AKTyanusauus npoeccuoHanbHbix 6a3 AaHHbIX ExeroaHoe
(MpunoxeHus 2) obHoBneHune

O6HoBNEHWE Ha |AKTyanusauws UudpoBbIX TEXHOMOTWiA, UCNonb3yembIx npu MeTtoguyeckue

1 2024/2025 ocyLecTsneHun obpasoBaTenbHoro npoyecca (I'Ianox(eHme pekomeHaaumm no
yuebHbii rog  |9) 06HOBNEHMIO
coaepxaHus
oBpasoBarenbHbIX
nporpamm B anoxy
Luncposoit
TpaHcgopmauuu,
YTBEPXKAEHbI
NpuKasom pekTopa
Ne 1061 ot
26.09.2023 r.

Beaywnin npenogasartens / H.A. BanabuHa/

PaGoyasi nporpavma nepecmoTpeHa, ofcyxaeHa u opobpeHa Ha 3acedaHuu Kkadeapbl
«ryMAHUTAPHBIX, COLManbHO 3KOHOMUYECKUX U (hyHAAMEHTanNbHbLIX AUCLUMNAUHY», NpoTokon N2 7 oT «12»
mapra 2024 r.

3aB. Kache/poif «ryMaHUTaPHbIX, COUMANbHO SKOHOMUUECKMX U (hyHAAMEHTANBHBIX AUCLMNINHY

é/(% /E.B. Cokonosa/

Opnobpera meToaunyeckum cosetom Tapckoro dunuana Gre0Y BO Omckuil AY, npoTokon Ne 7 ot
«21» mapTa 2024 r.

Mpenceparens MeToAnYeCcKoro coseta

Tapckoro counuana ®reQY BO Omckuit FAY GP ﬁ}““/ /E.B. KOawnHa/

87



WU3MEHEHWA ¥ JONOJNTHEHUA

k paGoyeii nporpamme gucuunnidbl 51.0.08 Xumus
B8 coctaBe OMNOI 35.03.06 ArpouHxeHepus

BenoMocTb u3MeHeHwn

MPUNOXEHWUE 10

Ne ’ ObocHoBaHune
B HOBNEHWNA aHue nameHeHnin, BHocumblx 8 OMNOI 4
e na obHoBNEHWI Copepxatue nsmene (&) aRaHOEE
1 O6Hosnexne Ha |AKTyanusauus cnucka nutepatypsl (Mpunoxexue 1) ExeroaHoe
25/26 y4ebHbin rog obHoBNeHWe

BepyLui npenoaasarens

T

/H.A. BanabwuHa/

=

Pabouas nporpamma nepecMoTpera, obcyx/aeHa u ogobpera Ha 3aceaannn kadeapsl, npoTokon Ne7

oT «19» 03.2025r.

[loueHT kadeApbl arpOHOMIUN ¥ arPOUHXEHEPNY W

Opobpena metoandeckum cosetom Tapckoro unuana ProOY BO Omckuin TAY, npotokon Ne7 oT

«08» 04.2025 .

/M.A. BeryHos/

Mpeacenarents METOAUYECKOro COBETA

Tapckoro dunuana ®re0Y BO Omckuin MAY

/E.B. KOaunal

)
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