©

CAMAPCKUU

MWHOBPHAYKMN POCCUU
(hepepasibHOe rocyaapcTBeHHoe 6toaXeTHoe 0bpa3oBaTesibHOE YUYpexaeHue
BbiCLLero obpa3oBaHus

MOAUTEX «CaMapCcKui rocyaapCTBEHHbIN TEXHNYECKUIA YHUBEPCUTET»
— OndpHbIit yHMBERCUTET (®Preoy BO «CamlTY»)
YTBEPXJAIO:
MpopekTop no y4yebHom paboTe
/ O.B. FOcynosa
" ! 20 r.
PABOYA{A NMPOrPAMMA OUCUUNJINHBI (MOLYNA)
b1.0.02.04 «XuMusa»
Kop, 1 HanpaBJsieHue NoAroToBKM 44.03.04 MNpodgeccnmoHanbHoe obyyeHne (no
(cneumanbHOCTDb) oTpacnam)
HanpaBneHHoCTb (npocunb) DNeKTPO3HEepPreTKa N 3N1eKTPOTEXHMKA
KBanudpukauus bakanasp
®dopma obyueHus OyHas
lop Havyana NOAroToBKMU 2021

NHcTutyT / pakynbter

Boinyckalowaa kapenpa

Kadeppa-paspabotuuk

DNeKTPOTEXHUYECKNI hakyabTeT (ITD)

Kadenpa "TeopeTnyeckas n obuias
3/1IeKTPOTEeXHMKA"

kadhenpa "Obwas n HeopraHuyeckas xuMms"

Ob0beM AUCUUNJIUHLI, Y. / 3.e. 108/3

®dopmMa KOHTpoNA (NpoMeXyToyHas

aTTecTauus)

3aveT

Camapa 2021



b1.0.02.04 «Xumusa»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpaBJieHMI0 NOAroTOBKU (cneuunanbHocTn) 44.03.04 MpodeccuoHanbHoe obyyeHue (no orpacnam),
yTBEPXAEHHOro npruka3oMm MuHuctepcTtBa obpaszoBaHua u Hayku P® o1 Ne 1015 ot 13.08.2020 u
COOTBETCTBYIOLLEr0 Y4ebHOro nnaHa.

Pa3paboTymk PMNM:

Mpodheccop, LOKTOP
XUMUNYECKNX HayK, OOLEHT

(BOMKHOCTb, CTeMeHb, y4eHoe 3BaHue) (®Kno)

N.M KoHLpaTiok

B.A. bnaToB, LOKTOP
XUMUYECKUNX HaYK, npogeccop

(PUO, cTeneHb, y4yeHoe 3BaHMe)

3aBenyowni Kagpenpow

COl'JTACOBAHO:

MpefcenaTens METOAUYECKOrO COBETA
akynbTeTa / MHCTUTYTa (1am yyebHo-
METOANYECKON KOMUCCUN)

B.H OBCSAAHHMKOB, KaHAWAAT
TEXHUYECKNX HayK, AOLEHT

(PUO, cTeneHb, y4yeHoe 3BaHMe)

PykoBoaunTens obpa3oBaTesibHON O.W. NlbHorpanckas, kaHougaT
nporpaMmbl negarornyecknx Hayk, LOLeHT

(PUO, cTeneHb, y4eHoe 3BaHME)

B.H. Ko3noBckuin, [OKTOpP
TEXHUYEeCKNX HayK, npogeccop

(PUO, cTeneHb, y4yeHoe 3BaHMe)

3aBeayoLLNA BbiMyCKatoLLen Kadhenpon




CopepxaHue

1. MepeyeHb NNaHUPYyEMbIX pe3yibTaToB 0byyYeHns No AUCUUNINHE (MOAYII0), COOTHECEHHBIX C MaHUPYEMbBIMU
pe3ynbTaTaMy OCBOEHNS 0OPA30BATENBHOM MPOTPAMMbI ...vvreessrrereessirreessastreeessstreeessssseessassreessasrreessssnseessns 4
2. MecTo AMCUMNANHBI (MOZYNS) B CTPYKTYPE 06pa30BaATENbHON MPOTPAMMbI  .vveeeisvrrreessirrreessssneeeessssreeeesanneeens 4
3. 06bem AncumMnavHbl (MOAyNs) B 3a4€THBIX eAMHMLAX C YKa3aHUeM KOMYecTBa akafeMNYeckmx 4acos,
BbIeNIEHHbIX Ha KOHTaKTHY0 paboTy obyyatoLmnxcs ¢ npenofasaTenemM (Mo BUAaM y4ebHbIX 3aHATWIA) U Ha

CAMOCTOATENIbHYIO PADOTY ODYHAIOLLIMXCS  ..eeviiieeeitineeettisessstteeeestteessstn e eesstn e eesttn e eestaaesestnaesestnaeessssnaeeennes 5
4, Copep)xaHme pUCUMnanHbl (Mogyns), CTPYKTYpPMpPOBaHHOE Mo TeMaM (pa3fenam), C yka3aHWeM OTBEAEHHOr0 Ha
HUX KOJIMYECTBA akaAeMUNYECKNX HYACOB U BULOB YHEOHBIX 3AHATUM .iveeerirerrrinnisseeererrnnnnnnnssessessssnnsnnnneessssssnnnnnns 5
4.1 CoOEPIKAHMNE NIEKLMOHHDBIX 3AHATUM  1evvvuuieiisiiieeettinseessttnseetetinseessta e eessta s e eesst e eeestn e e e et n e e e et e e e e st aeeeebaees 6
4.2 ConeprKaHne NTAaB0PATOPHBIX 3AHATUIM  ..eivuuuuieeiriiieeettteesesiseessstn e eesstn e essat e eesta e eeestn e esestnaeeesstaeeessnaeeennns 7
4.3 CoAeprKaHNE MPAKTUHECKIMX 3AHATUM  oevvuunereruiseersinaesstinsesssti s essstaessss e e ast e e s st a e e et e e e e e e e e st e e e e sbaes 8
4.4, ComeprKaHne CaMOCTOATENBHOM PADOTDBI  iuuuiiiiuiiirtietiiiettiietsteesieest e s et s st est e eaa e st et st e e et s estr e st s esaneasres 8
5. NepeyeHb y4ebHom nuTepaTypbl 1 y4ebHO-MeToAnYecKoro obecnevyeHns No AUCLUUMANHE (MOAYO) .vvvvveen.. 10
6. NMepeyeHb NHHOPMALMOHHBIX TEXHOOT NI, UCMOb3YEMbIX MPU OCYLLECTBAEHU 0Opa3oBaTeNbHOro npoLecca
no gmcuunavHe (MoAy0), BKAYas NepeyveHb MPOrPaMMHOT0 OBECMCUEHUA ..covvvvrrirnieeeeeeeeriiie e eeeeeernennnas 10
7. MepeyeHb pecypcoB MHPOPMALMOHHO-TETIEKOMMYHMKALMOHHOW ceTu «/IHTepHeT», NnpodeccnoHanbHbIx 6a3
LaHHbIX, UHPOPMALMOHHO-CIIPABOYHBIX CUCTEM  1ivvuuetrrrunerersnsneressnsesessnsasesssnsesessssesessnaesessnaesessnneserssnesesnnns 11
8. OnucaHme MaTepuaibHO-TEXHUYECKON Ba3bl, HeObX0ANMOW AN OCYLLeCTBNeHNs obpa3oBaTeNbHOro npoLecca
MO ONCLUIIIAHE (MOLYITHO)  1uutettutueeetstnieessstnseessttsessstaseessts s aeessta s ae e e st e e e e st n e et et e e et et e e e e et e e e e et n e e e et e aeeetbneas 11
9. METOONUECKIE MATEPUIAIIBI  eeeeeterttitieseeeeesssstttaseeeseesststs s aeeeesssstata s aeeeeessstsaaeeeeessstssa s seeeeesssrtssnnaaees 12
10. ®OHJA OLLEHOYHbIX CPEACTB MO AUCLUTMIINHE (MOLYITHO) ovvvrneierenietennieeeestnseeeessnseeessnsesessnseeesnnnneeesnnneeeennns 13



1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropum

(rpynnbi)
KOMMeTeHLUun

Kop u
HauMeHoOBaHue
KOMNEeTeHLUHU

Kopn, u» HauMeHoBaHue
MHOMUKaTOpa BOCTUXEHUA
KOMNEeTeHLUUH

Pe3ynbtaTtbl 00y4eHus
(3HaTb, yMeTb, BNaAeTb,
COOTHeCeHHbIe C
MHOMKaTOpaMu
D OCTUXXEeHUSA
KOMNeTeHLUu)

YHuBepcabHble KoMMneTeHuuun

YK-1 CnocobeH
OCYLLEeCTBNATh
MOWCK,
KpUTUYeCKni
aHasnM3 1 CMHTEe3
NH(opMaL MK,
NPUMEHATb
CUCTEMHbIN
noaxon ons
peLleHns
NOCTaBEHHbIX
3agaM

YK-1.1 leMOHCTpupyeT
NMOHMMaHNe METOANKN
noncka, cbopa n 0bpaboTkm
NH(opMaLmn, MeTop,
CUCTEMHOro aHannsa. U
BbIMOIHAET MOUCK
Heobxoanmon nHgopmaunn,
€€ KPUTMYECKMIN aHanus,
obobLiaeT pesysbTaThl
aHanusa 4N peLleHns
MoCTaBJIEHHOW 3a4a4u

3HaTb OCHOBHbIE 3aKOHbI
XUMUN N KJTACCbl XUMNYECKMNX
BeLL,ecTB, UX CBONCTBA

YmeTb 10 Ha3BaHWUIO U
hopmysiam BeLecTs
onpeneanTb Nx
NPUHaANIEXHOCTb K Knaccy ,
BELeCTB, aHaIM3MpoBaTb
XUMNYECKY0 COBMECTUMOCTb
BELLLeCTB, NCMOJIb30BaTb
CNPaBOYHYIO XUMUYECKYIO
MTepaTypy 1 apyrue
NH(OPMaLMOHHbIEe
NCTOYHMKWN ONS peLlleHuns
3adaM

YK-1.2 BbinonHAeT nonck
Heobxoanmon nHgopmaunn,
€€ KPUTYECKMIN aHanus,
obobLiaeT pesysbTaThl
aHanu3a ANa peleHns
MoCTaBJIEHHOW 3a4a4u

BnageTtb HaBblkaMu
HanucaHua ypaBHeHW
XUMUNYECKUNX,
3/IEKTPOXUMNYECKMX U
KOPPO3MOHHbIX MPOLLEeCCOB

2. MecTo gucunnauHbl (Mopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo gucumnanHbl (Moayns) B CTPYKType 0bpa3oBaTeNbHOM NporpaMMbl: 6a3oBas 4acTb

Kogn,
KoMn
eTeHL,
um

MpepwecTByloWw e AUCLUTMIINHDI

MapannenbHo ocBanBaeMblie
OUCUUMNJIUHBI

Mocnepyiowime AUCLUMNIIUHDBI




ALanTuBHbIe MH(POPMALIMOHHO-
KOMMYHUKaLNOHHbIE TEXHOJIOMW;
VIHXXeHepHasa 1 KoMMblOTepHas
rpaduvka; HhopMaTrKa 1
NH(OPMALMOHHbIE TEXHONOI K;
MaTemaTuka; Y4ebHasa npakTuka:
03HaKOMUTeJIbHasa NPaKTUKa;
YyebHaa npakTuka: NpoeKTHas
npakTuka; drsmka

BbINONHEHWE 1 3aLL1Ta BbIMYCKHON
KBaMPUKaLMOHHOW paboThl;
MaTeMaTuka; Y4ebHas npakTuka:
Hay4Ho-uccnegoBaTeNbckas paboTa
(nonyyYeHne nepBMYHbIX HAaBbIKOB
Hay4HO-UCCNefoBaTENbCKON
paboThl); YuebHas npakTuka:
NpoeKTHas NpakTuKa

VIHXXeHepHasa 1 KoMMbloTepHas
rpacguka; MatemaTunka;
MNpaBoBepeHue; Y4yebHas npakTuka:
03HaKoOMUTeJIbHasa NPaKTUKa;
YyebHas npakTuKka: NpoeKkTHas
npakTuka; drsmka

YK-1

3. 06beM aucumnnamHbl (MOoaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4YeCKMUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0O paboTy oby4alowmxca ¢
npenopaBateneM (No BuAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYIO paboTy

obyualowiuxcs
Bcero yacos 2 cemectp
yacos /
. / 4yacoB B
Bup yuebHon paboThl o 4acoB B
3/1IeKTPOHHOM .
dbopme 3/1IeKTPOHHOM

popme

AyaouTopHas KOHTaKTHas paboTta (Bcero), 48 48

B TOM Yuche:

JlTabopaTopHbie paboThl 32 32

Jlekuun 16 16

BHeayauMTOpHaa KOHTakTHaa paborta, KCP 3 3

CaMmocToaTenbHasa pabora (Bcero), 57 57

B TOM yucne:

BbIMOJIHEHME 3aaY, 3aaHni, YNpa>kHeHW (B TOM Yucne 20 20

pPa3HOYPOBHEBBLIX)

NOAroTOBKa K 3a4eTy 27 27

NoAroToBKa K NlabopaTopHbIM paboTam 10 10

NToro: 4yac 108 108

WToro: 3.e. 3 3

4. Copep>XaHue aMcuMnauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YyKa3aHueM OTBe1eHHOro Ha HUX KoJiMyecTBa akaseMUu4eCKmux 4acos U BUAOB
y4eOHbIX 3aHATUN

Bupgbl yuebHoOM
Harpysku u ux
Ne HauMeHoBaHMWe pa3gena AUCLUNAMHDI TPYAOEMKOCTH, “achl
paspena
n3 | np|n3|cpc|Beere
Yacos
1 Knaccudukaums HeopraHM4ecknx coeguHeHunin 21810 8 18
2 Teopus pacTBOpOB 41410 8 16
3 O6Limne 3aKOHOMEPHOCTU XMMUYECKMX NPOLIECCOB 21410 8 14
4 INEeKTPOXMMUYECKNe NpoLecchl 4 1121 0| 16 32
5 CTpoeHue BelLecTBa U XMMUYeckas CBA3b 21410 8 14

5




OCHOBbI OpraHNYeCcKon XMMmnn

KCP| 0] 0| O

UToro

108

4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH

Ne
3aHATUA

HaunmeHoBaHue
paspena

TeMma nekuum

CopepiXaHue neKuum
(NepeyeHb ONAAKTUYECKUX eAUHNLL:
paccMaTpuBaeMblX MOATEM, BOMPOCOB)

Konuyectso
yacos /
4acoB B

3NEeKTPOHHOM
cdopme

2 cemecTp

Knaccudgukauns
HeopraHu4eckunx
coefiHeHui

Knaccngmkaumsa HeopraHnyeckmnx
CoeVIHEeHN

OCHOBHbI€ NMOHATUS 1 3aKOHbI
COBpPEMEHHOM xumun. Knaccudukaums
HeopraHn4yecknx coeanHeHnn. OKCMabl.
KnCnoTHble, OCHOBHbIE N aMOTepPHbIE
cBoncTBa. OCHOBaAHWS, KUCIOTHI,
HOMEHKNaTypa, OCHOBHbIE XUMUYeckme
csonctea. Conn, HOMeHKNaTypa,
OCHOBHbIE XUMNYECKNE CBONCTBA.
Kncnble, 0CHOBHbIE COJIN.

Teopus pacTBopoB

Teopus pacTBopoBs. Ob6uias
XapakTepucTumka. Teopus
3N1eKTPUYECKON fuccoLmaLmu.

['OMOreHHbIe 1 reTeporeHHble CUCTEMBI.
PacTBOopuMOCTb. Cnocobbl BeipaXkeHns
KOHLEHTpaLun pacTBOPOB. VaeanbHble 1
HeunpeasibHble PacTBOPbI. NEKTPOSIUTLI 1
He31eKTPOINTLI. Teopus 31eKTpU4eckon
aunccoumaumn. CTeneHs anccoumauum.
KoHcTaHTa guccoumnaummn. CunbHble 1
cnabble 3N1eKTPOINTLI. VIOHHbIE peakLmu.

Teopus pacTBopoB

fnoponuns conen.

Bofla Kak Ba)KHeWLWn pacTBOPUTETb.
MloHHoe npomn3seneHune soabl. pH 1 pOH.
Fnaponns conen. OCHOBHLIE CllyYaun
runaposmnsa. MoHATUE 0 KOHCTaHTe 1
cTeneHun rmaponnsa. ®akTopsl,
BAMAIOLLNE Ha paBHOBECKE peaKkLui
runaponusa.

Obwwe
3aKOHOMEPHOCTK
XUMNYECKNX
npoLeccos

DHepreTrKa XMMUYECKNX PeaKLINIA.
XuUMmnyeckas KNHeTrKa un
paBHoBecue.

MoHATVE O BHYTPEHHER SHeprum un

SHTanbNnn. 3K3OTepMVI‘-{ECKI/Ie npouecchl.

TepMoxuMmyeckne ypaBHeHNs. 3aKOH
['ecca n cnefcTena U3 Hero.
TepMoxmummyeckume pacyeTbl. Btopon
3aKOH TePMOANHAMUKUN. DHTPOMMS.
CTtaHpapTHasa aHTponus. i3meHeHne
3HTPONUY NpK a3oBbIX Nepexonax un
XUMUYECKNX peakumsx. IHeprus Mbbca
1 3Heprus MenbMmronbua. Kputepuin
CaMOonpon3BObHOMO NPOTEKaHNA
npoueccoB. OCHOBHbIE MOHATUSA
XUMUNYECKON KUHETUKIN. DaKTOopbl,
BJIMSAIOLLNE Ha CKOPOCTb XUMUYECKUX
peakuni. 3aKOH AEeNCTBYOLWMX MacC.
YpaBHeHue BaHT-Iotha. MoHATME O
reTeporeHHOM 1 FOMOreHHOM KaTanuse.
ObpaTumMble 1 HeobpaTUMble peakLn.
Xumunyeckoe pasHoecue. MpuHumn Jle
LlaTenbe - bpayHa.

SNeKTpoXnMmUyeckme
npoLieccsl

OKNCNNTENIbHO-BOCCTAHOBUTEIbHbIE
peakLuum.

CTeneHb okucneHns. BaxxHenwune
OKUC/INTENN 1 BOCCTAHOBUTEN.
Knaccngumkaumsa oKUCAnTenbHo-
BOCCTAHOBUTENbHbIX peakumin. MeToabl
COCTaBNEHNA YPaBHEHUN OKNCINTENbHO-
BOCCTAHOBUTENbHbIX peakLu i,




SNeKTpOXMMMyeckmne
npouecchbl

DNEeKTPOXUMUS.

MoHsATME 006 31eKTPOAHBIX MOTEHLMaNAX
Ha rpaHuLle meTann/pacTesop
3NeKTpoanTa. Paa cTaHOapTHbIX
3N1eKTPOAHbIX NoTeHLanos. dopmyna
HepHcTa. ManbBaHUYeCKNe 371eMEHTHI.
SnekTponus. NocnenosaTenbHOCTb
AHOZHbIX U KaTOAHbIX NPOLLECCOB.
SJIEKTPON3 C PACTBOPMMbBIM 1
HepacTBOPMMbIM aHOLaMU. 3aKOHbI
3N1eKTpoan3a. MpumMmeHeHne 3neKTpom3a
B XMMUYECKOW TEeXHONOr UK. DNEeKTPOIN3
pacniaBoB COMeN. DNEKTPOXMMUYecKas
KOppo3ns MeTannoB. Knaccudprkaumsa v
MeXaHW3M KOPPO3MOHHbIX MPOLLECCOB.
Cnocobbl 3aWmnTbl OT KOPPO3UU:
MeTasInyeckume 1 HemeTamyeckmne
NMOKPbLITUA, NPOTEKTOPHAaA 3alimnTa u
KaToAHas 3awmnTa. NpumMeHeHve
NHrMOGUTOPOB.

CTpOEHI/Ie BeLlleCTBa
N XumMmmyeckas CBssb

CTpoeHue BelLlecTBa U XMMM4eckas
CBA3b

Pa3BuTre NpeacTaBaeHN O CTPOEHNN
aToMa. OCHOBHble CBELEHUNS O CTPOEHUM
aToMa. KBaHTOBO-MeXxaHW4yecKas MoAeNb
CTPOEeHMS aToMa. KBaHTOBLIA XapakTep
N31y4eHNS 1 NOrJI0LLEeHNS SHEPT UK.
MpyHLUMNbl GOPMMUPOBAHNSA INEKTPOHHON
CTPYKTYpbl aTOMOB. MpnHUMUN 3anpeTa
Maynwu, npasuno NyHaa. N1eKTPOHHbIe
hopMySibl aTOMOB 3/IEMEHTOB.
Mepunoanyeckaa cuctema snemeHTos [.U.
MeHpeneeBa. OCHOBHbIE BUAbI
XMMMNYeCcKon cBa3n. MloHHasn CBA3b.
CBoliCTBa CoegMHEHNN C MOHHOW CBSA3bIO.
HeHanpaB/IeHHOCTb 1 HEHAChILLAaeMoCTb
NOHHBbIX CBA3el. KoBaneHTHas CBs3b.
[lOHOpHO-aKLenTopHasa cBA3b. [oHATUE O
KOMIMJIEKCHbIX COeANHEHNAX

OCHOBbI
opraHunyeckom
XUMUN

OCHOBHbI€ KNacChl OpraHnyeckmx
CoeVNHEHNNA.

Aumknun4yeckme yrnesoLopobl. AlIKaHbl.
AnKeHbl. ANKUHBI. Anbaernabl. KeTOoHbI.
KapboHoBble KNCA0TbI. CANPTHI.
Lnknuyeckne yrnesoLoposbl.
ApomaTunyeckue yrnesogopogbl. ®eHosbl.
BakHelLwne npeacTaBUTENN NPUPOAHBIX
N CUHTETUYECKUX BICOKOMOJIEKYIAPHbIX
coefnHeHnn. MakpoMoneKy/ibl.
HaHoCTpyKTypsl. MNonnMepsl.

WToro 3a cemecTp:

16

UToro:

16

4.2 Copep>xaHue nabopaTopHbiX 3aHATUN

Ne
3aHATUA

HauMmeHoBaHue
pasgpena

Tema nabopaTopHOro 3aHaATUA

CopepxaHue nabopaTopHoro saHaTus
(NnepeyeHb ANAAKTUYECKNX ednHULL:
paccMaTpuBaeMbIX MOATEM, BOMPOCOB)

Konuyectso
yacos /
4acoB B

3NEeKTPOHHOM

cdhopme

2 cemecTp

Knaccudukauns
HeopraHnYecknx
coennHeHnn

OCHOBHbI€ K1laCCbl HEOPraHNYeCcKnx
coenHEeHNN.

OKcuabl, TMAPOKCUAbI, KNCNOThI, COMN.
MonyyeHwne, husmveckne n XuMmyeckmne
CBOWCTBA.

Knaccudgukauns
HeopraHu4eckumx
coefiHeHui

OCHOBHbIe KNacchl HeopraHn4yecknx
COeVHEHWNNA.

OKCMAabl, TMAPOKCUAbI, KNCNOTbI, COMN.
Mony4yeHwne, husnyeckne n xmmmyeckmne
CBOWCTBA.

Knaccugurkauns
HeopraHn4yeckKmx
coelnHeHnn

DKBMBANEHT.

MonsipHas Macca 3KBMBaJIeHTa.
OnpegeneHune MOISIPHON MaccChbl
3KBUWBAJIEHTOB MeTasla.




Knaccugukauns MonsipHas Macca 3KBMBaJieHTa.
4 HeopraHn4yecknx DKBUBANEHT. OnpegeneHne MoNSAPHON Macchbl 2
CoeaNHeHNI 9KBMBaNEHTOB MeTaNa.
OnpegeneHune pH pacTBOpOB. Onpepenetine ph PacTBopos.
5 Teopusa pacTsopoBs r . CocTaBnieHne ypaBHeHU rnaposamsa 2
WAPOSIN3 CONeN. o
conen.
OnpegeneHune pH pacTBOpOB.
6 Teopwst pacTeopos OnpepeneHve F{H pacTBOpPOB. COCszBneHme ypaBHeHuiA ruaponmsa 2
fnoponuns conen. conei. COBMECTHBI rMaponn3 AByx
conen.
Obwue
3aBUCUMOCTb CKOPOCTMN peakLum oT
3aKOHOMEpPHOCTK y
7 KnHeTuKa XuMmnyecknx peakumm. TemnepaTypbl, KOHLEHTpauunu, 2
XUMUNYECKUX
NpUCYTCTBMA KaTaansaTopa.
npoLeccos
Obwue
3aBUCUMOCTb CKOPOCTUW peakLnm oT
3aKOHOMEpPHOCTH y
8 KnHeTnKa XMMmn4eckux peakLuum. TemnepaTypbl, KOHLEeHTpauuy, 2
XUMUNYECKUX
NpUCYTCTBMA KaTaansaTopa.
npoLeccos
9 dnekTpoxmmmuyeckme | OKMCANTENbHO-BOCCTaHOBUTENbHbIE | CocTaBneHne ypaBHeHn OBP meTonom 2
npoLeccsl peakuuu. 3N1eKTPOHHOro 6anaHca.
10 dnekTpoxmmuyeckme | OKMcanTeNIbHO-BOCCTaHOBUTESNbHbIE | CocTaBfieHne ypaBHeHun OBP meToLom )
npowecchl peakuuu. 371eKTpoHHOro banaHca.
. CocTaBnieHne CXeM rajbBaHUYeCcKmnx
dnekTpoxmmuyeckme | FanbBaHNYECKUN SN1EMEHT.
11 3/1eMEHTOB. AHOAHbIE N KaTOOHbIE 2
npoweccsl Koppo3us meTannos.
NoKpbITMA. IPOTEKTOPHasA 3alunTa.
. CocTaBfieHMe CXeM raJibBaHU4eCcKumx
dnekTpoxmmmuyeckme | FasbBaHWYECKUA 31EMEHT.
12 371eMeHTOB. AHOAHbIE N KaTOAHbIe 2
npoveccsl Koppo3us meTannos.
NoKpbITUA. NIpOTEKTOpHas 3aLunTa.
dNeKTpoxmmMmnyeckme dnekTponn3. HanncaHve ypaBHeHWUN
13 DNeKTPoan3 pacTBOPOB. 2
npoweccsl 3N1eKTPOAHbIX MPOLLECCOB.
dNeKTpoxmMuyeckme AnekTponn3. HanncaHve ypaBHeHUN
14 DNeKTPoAn3 pacTBOPOB. 2
npoLeccsl 3N1eKTPOAHBIX MPOLLECCOB.
CTpoeHune BewecTBa MonyyeHne n XuMmnyeckune CBONCTBaA
15 KomnnekcHble coegnHeHus. . 2
N XMUYeCcKas CBA3b KOMMNEKCHbIX COeANHEHUI.
CTpoeHune BewecTBa MonyyeHne n XMMn4eckne CBONCTBA
16 KoMrisieKCHble CoeAnHEHNS. . 2
N XMMUYeCcKas CBA3b KOMMNEKCHbIX COeANHEHUI.
WToro 3a cemecTp: 32
WTtoro: 32
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
YyebHble 3aHATUS HE Peann3yoTCs.
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbI
Bua Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue - paboTbi KonuyectBo
CaMOCTOATEJNIbHOMU
paspena paboTl (NepeyeHb OMOAKTUYECKUX e ANHNLL: YyacoB
paccMaTprBaeMblX NOATEM, BOMPOCOB)
2 ceMecTp
Knaccugumkauyms BbinosHeHne
HEOPraHN4YeCKnx oOoMaluHero Knacchl HEOPraHn4eCckKnx CoeJJ,I/IHeHI/II7I. 2
coefUHEeHNN 3a4aHus.
Knaccudukauyms MoaroToBKa K
HeopraHn4yecknx nabopaTopHom Knaccbl HEOpraHN4yeCcKmUx coeAuHEHNA, 2
coefUHEeHNN paboTe




Knaccugpukauusa BbinonHeHune .
XVMUYECKNIA SKBMBANEHT NPOCTbIX
HeopraHnYecKmnx IOMalLLHero y 2
y BeLLeCTB, COeQUHEHUN, B peakLmax
coegnHeHun 3a4aHus.
Knaccudgukauyms MoaroToBKa K .
y XMUYECKNIA SKBMBAIEHT NPOCTbIX
HeopraHn4YecKmx nabopaTopHom y 2
g BeLLeCTB, COeOUHEHUN, B peakLmax
coenHeHUn paboTe
BbinonHeHune Peakuun noHHoro obmeHa. OnpegenexHune
Teopwns pacTBOpOB JOMallHero pH pacTBopos. CocTaB/IEHNE ypaBHEHUN 6
3a4aHus. rmgposnsa conen.
MoaroToBka K Peakuun noHHoro obmeHa. OnpegeneHuve
Teopwns pacTBOpOB nabopaTopHou pH pacTBopos. CocTaB/ieHNE ypaBHEHUN 2
paboTte rMaponunsa conen.
Obuine BbinonHeHne y
DHepreTuKa XMMUYEeCKUX peakLui.
3aKOHOMEPHOCTM AOMallHero » 6
CKOPOCTb XUMUYECKNX peaKL M.
XUMUYECKUX NMPOLLEeCccoB | 3ajaHuns.
Obwme MoAroTtoBKa K
3aKOHOMEPHOCTU nabopaTopHom CKOpPOCTb XUMMNYECKNX peaKLniA. 2
XUMUYECKNX Mpoueccos | paboTe
BbinosiHeHne
DNeKTpoXMMUMYecKme OKUNCNNTENIbHO-BOCCTaHOBUTESIbHbIE
npoLecchbl AoMaLLIHEro peakuun 2
3adaHus.
MoaroToBKa K
D1eKTpoXMMUMyeckKme y OKUNCNNTENIbHO-BOCCTaHOBUTESIbHbIE
npoLecchl n1abopaTopHoi eakuum 2
P paboTe P
BbinosiHeHne y
DNEeKTPOXMMUYECKME floMalLHero [anbBaHNYECKWIA 3NIEMEHT, 3JIEKTPON3 4
npoLecchl conew, Koppo3usa MeTassoB.
3a4aHus.
[MooroToBKa K .
DN1EeKTPOXMMUMYECKME y anbBaHNYECKWIA 3NIEMEHT, 3JIEKTPON3
nabopaTopHom y 2
npoLecchl conew, Koppo3usa MeTassos.
paboTe
BbinonHeHue -
DNEeKTPOXMMMYECKME foMalLHero [anbBaHNYECKWIA 3NIEMEHT, 3JIEKTPON3 4
npoLecchl conew, Koppo3us MeTassos.
3a4aHus.
[MooroToBKa K
DNEeKTPOXMMUYECKME y y
nabopaTopHom 3JIEKTPOJIN3 COoNet 2
npoLecchl
paboTe
BbInosiHeHne
CTpoeHue BeLlecTBa U [OMAILHEro CTpoeHue aToMa, nepuogmnyeckas 6
XUMmn4eckas cBa3b CUCTEMa, KOMIJIEKCHble CoeflHeHns
3a4aHus
MoaroToBKa K
CTpoeHue BeLecTsa 1 y
nabopaTopHom KoMmnnekcHble coeanHEHUS 2
XUMU4ecKas CBa3b
paboTe
MpupoLHble N CUHTETUYEeCKUue
OcHoBbI opraHuyeckon | CamoCTOSTENIbHOE | BEICOKOMOJIEKYJIAPHbIE COEANHEHNS, 9
XUMUW n3yyeHve pasgena | onuromepsl, noaumepsl. Hanncaxme
KOHCMeKTa
WToro 3a cemecTp: 57
WToro: 57




5. MepeyeHb y4eOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (Mmoaynio)

Pecypc HTB
Ne Bubnuorpacduyeckoe onucanme CamrTy
n/n p (3BC CamlTy,
IPRbooks 1 1.4.)
OcHoBHasa nuTepaTypa
1 InuHka, H.J1. 3agaym u ynpaxkHeHns no obuienn xumun : y4eb. nocobue / H. J1. TnuHKa .- n3n. DNEKTPOHHbIN
cTep..- M., KHopyc, 2018.- 240 c. pecypc
2 InunHka, HJ1. O6was xummns : y4eb. nocobue / H. J1. TnuHka .- nsg.crep..- M., KHopyc, 2013.- DNEKTPOHHBIN
746 c. pecypc
3 InunHka, HJ1. MpakTrkym no oben xumun : y4eb. nocobue ana akagem. bakanaspuata / H. Jl. SNEKTPOHHbIN
InuHKa ;nog pead.: B. A. Monkosa, A. B. babkosa, O. B. Hecteposoii.- M., FOpanT, 2016.- 248 c. pecypc

O6wasa xummns gns TeXHNYeCKux By30B : y4eb. nocobue B 2-x 4. / U. K. FapkywuH [u gp.1;
4 [ Camap.roc.TexH.yH-T .- 3-e usg., ucnp. n gon..- Camapa, 2012.- 404 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||2277

DNEKTPOHHbIN
pecypc

ObLwas xuMnsa ons TeXHUYECKMX By30B : y4eb. nocobure B 2-x 4. / . K. MapkywwuH [ op.];
5 | Camap.roc.texH.yH-T.- Camapa, 2012.- 234 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||2278

DNEeKTPOHHbIN
pecypc

[JononHnTenbHas aMTepaTypa

lapkywuH, N.K. OKncnmTenbHO-BOCCTAaHOBUTESNIbHbIE NpoLecchl : Y4yeb.nocobue /

6 | WN.K.l'apkywwuH,0.B.JlaBpeHTbeBa,0.H0.KanmbikoBa,.M.KoHapaTiok;oc.0bpa3oBaT.yuypexaeHme 3/1eKTPOHHbIY

BbICLW.Npod.0bpa3oBaHns Camap.roc.TexH.yH-T.- Camapa, 2006.- 51 c. pecypc

7 3aja4n n ynpaxHeHuns no obwen xummn : Yyeb.nocobue / Noa pen.H.B.KoposunHa; pea. H. B. SNEKTPOHHbIN
KOpoBWH .- 2-e n3g. ucnp..- M., Beicw.wk., 2004.- 255 c. pecypc

8 KoposuH, H.B. Obwas xumuns : Y4eb. / H. B. KoposuH .- 11-e nsg.,ctep..- M., Boicw.wk., 2009.- SNEKTPOHHbIN
557 c. pecypc

DNEKTPOHHbIN

9 |Yram, 4.A. Obwas xumus : Yyeb.nocobue.- M., Boicw.wwk., 1977.- 408 c.
pecypc

HocTtyn obyyvatowmxcs K 9P HTB CamlI'TY (elib.samgtu.ru) ocyuwiecTsnseTcs nocpeacTBOM 3/EKTPOHHOMN
NHOPMaLIMOHHOM 0bpa3oBaTeNbHON Cpelbl YHUBepcuTeTa 1 canta HTB CamI Y no NOrMHy 1 naponto.

6. NMepeyeHb UH(POPMALUOHHBIX TEXHONOINUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca no AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHoOro obecnevyeHus

Mpn NpoBeAEHNN NEKLMNOHHbIX 3aHATUI NCMONb3YyeTCsS MynbTUMeaNnHoe 06opyaoBaHme.
OpraHunsoBaHo B3anmopgencTeme obyyatoLlerocs n npenogaBaTtens C UCNOJIb30BaHNEM 31EKTPOHHON
NH-hopMaLMoHHON 0bpa3oBaTeNibHOM Cpeabl YHUBEPCUTETA.

Ne Cnocob
HauMeHoBaHue MpousBoauTesb
n/n pacnpocTpaHeHus

OnepaumnoHHas cuctema Microsoft Windows

1 | (CybnnueH3noHHbIn gorosop Nel010/17 oT I(\/g;:rosécg)tKHbm) JInueH3noHHoe
01.06.2017 r.). Py
MakeT ouncHbIX Nporpamm Microsoft Office B Microsoft
2 | coctaBe: Word, Excel, PowerPoint, OneNote, . JInueH3noHHoe
(3apybexHblii)

Outlook, Publisher, Access (Microsoft Open License)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOM ceTu «MHTepHeT»,
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npodgeccMoHanbHbIX 6a3 gaHHbIX, UH(POPMALMOHHO-CMPABO4YHbIX CUCTEM

HauMeHoBaHue KpaTkoe onucaHue Pexum pocTtyna

. . . 3apybexHbie 6a3bl
ScienceDirect (Elsevier) - ecTecTBeHHble Py

. . JaHHbIX
1 | Haykn, TexHuKa, MeguunHa un http://www.sciencedirect.com/
orpaHn4yeHHoro
06L1eCcTBEHHbIE HAYKMN.
hocTyna

3apybexxHblie 6a3bl

Scopus - 6a3a faHHbIX peepaTos u OaHHbIX

2 http://www.scopus.com/
LUUTUPOBaHUSA OrpaHNYeHHOr o
focTyna
3apybexxHble 6a3bl
3 Reaxys - 6a3a CTPyKTYypHOr0 NOUCKa Nno http:/fwww.reaxys.com/ JaHHbIX
XUMUN. OrpaHnYeHHOro
focTyna
1 3neKTpo|||-|Haﬂ bubnnoteka "Hayka u http://n-t.ru/ Pecypcbl OTKpbITOrO
TexHWKa focTyna
5 dNeKTpOoHHan HedTerasosas bubnnoTeka http://elib.gubkin.ru Pecypcbl OTKpLITOro
M. N'ybkuHa nocTyna
6 2neKTpoHHas bubnnoTteka TpyLos http://lib.samgtu.ru PecypcCbl OTKpbITOrO

coTpynHukos Caml'TY JocTyna

8. OnucaHmMe MaTepuanbHO-TeXHM4YECKOoMU Da3bl, HeEOOXOO4MMOW ANA OCYLLEeCTBJIEHUSA
obpasoBaTesbHOro npouecca No AucuunaumHe (Moaynio)

JleKuMOHHbIe 3aHATUA

Ayoutopun AN NEeKLUOHHbIX 3aHATUN YKOMMJIEKTOBaHbl Mebesibio 1 TeXHWYeCKUMmn cpeacTeamu
obyyeHuns, cnyxawummu Ang npeacTaBfieHns yyebHonm uHgpopmauum 6onbwon aygutopum (Habopbl
LEeMOHCTPauMoHHOro obopynoBaHMsa (MPOEKTOp, 3KpaH, KOMMblOTep/HOYyTOYK), y4ebHo-HarnagHble nocobus,
TeMaTnyeckue NaalCTpauun).

MpakTnyeckue 3aHaTua null

JlabopaTopHblie 3aHATUSA

Ona nabopaTopHbIX 3aHATUI ncnonb3yeTcs ayantopus Ne334 (y4. kopn. 1),0CHallleHHas CaelyoLwmm
obopynoBaHveM: NpuHyAnTeNnbHasa Tara, labopaTopHas mocyfa, TePMOMETPbI, CMMPTOBKYW, YHUBEpCaibHas
MHOWKATOpHasa bymara, XuMnyeckne peakTuBbl B COOTBETCTBMM C TeMOW labopaTopHOM paboThl.

CaMmocTosaTenbHas pabora

MomelleHNs AN CaMOCTOSATENIbHOW paboThbl OCHALLEHbl KOMMbIOTEPHON TEXHUKON C BO3MOXHOCTbIO
NOAKMOYEHNS K CeTU «MHTepeHeT» MAOCTYNOM K 3JIEKTPOHHOW MHpOPMaLoHHO-0bpa3oBaTenbHON cpeae
Caml'Ty:

- YuTanbHbIM 3an HTB CamlTY (aya. 200 kopnyc Ne 8;aya. 125 kopnyc Ne 1; aya. 41, 31, 34, 35 naBHbIN
kopnyc 6ubnnoTeku, aya. 83a, 414, 416, 0209 ACA Caml'TY; aya. 401kopnyc Nel0);

- KOMMbloTepHble Knacchl (aya. 208, 210 kopnyc Ne8).
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9. MeToagunyeckue MaTepuaibl

MeToaunyeckme pekomeHaaumm npu paboTe Ha nekuun

[lo nekumnmn CTyOeHT OOJKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO InTepaTypy No Teme
Nekunmn ¢ Tem, 4yTobbl MeTb NpeacTaBaeHme o npobnemax, KoTopsle byayT pa3bupaTbCs B NeKLUN.

Mepepn HavasoM nekumn obyyvatowmmcs coobulaeTca TeMa NeKUWK, NaaH, BONPoCkl, noanexatlime
pPacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpaTypHble UCTOYHUKN. Becb y4ebHbil MaTepunan, coobaemblii
npenofaBaTesieM, JO/HKEH HE MPOCTO NPOCAyLWNBaTLCA. OH A0/KEH ObITb aKTUBHO BOCMPUHAT, T.e. YC/bIWaH,
OCMbIC/IEH, MOHAT, 3adMKCUPOBaH Ha Bymare n 3akpenJseH B NamaTu. MpucTynas K cayLwaHuio HOBOro y4ebHoro
MaTepuana, noae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee U3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NeKkunn (aKLLeHT Ha CyLLEeCTBEHHOM, MOBbILLEHNE TOHA, U3MEHEeHMe pUTMa, Nay3sa 1 T.M.), HeobxoamMmo BCaeq 3a
npenofaBaTesieM yMeTb Bbl€NATb OCHOBHbIE KaTEropuu, 3aKoHbl 1 ONpefeNiaTb UX coaepxaHue, npobnemsl,
npeanonaraTb UX BO3MOXHble pelleHns, okasaTenbCTBa M BbiBOAbl. OCyLLecTBAAS Takylo paboTy, MOXHO
3HauYuTenbHo obnerynTb cebe NoHMMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHNE U AalbHenlee
n3y4veHue.

KoHcnekTupoBaHWe nekuun nossonseT obpaboTaTbh, CMCTEMATU3NPOBATbL U Jy4Ylle COXPaHUTb
NoNy4YeHHY UHGpopMauuto ¢ TeM, 4yTobbl B ByaywiemM Mo)XHO BblIo BOCCTAaHOBWTbL B MaMSATWM OCHOBHbIE,
coaepxaTenbHble MOMEHThI. TunnyHas ownbka, copepluaemas 0by4vatoLMMCs, LOCJIOBHOE KOHCMEKTUPOBaHME
peyn npenogaBaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTAeTCsA BpeMeHU Ha obayMbiBaHue,
aHann3 N cuHTe3 MHhopMauun. OTbrpas HY>KHY MH(OPMaLINIO, FTNaBHbIE MbIC/W, NPOBAEMbI, peLleHns 1
BbIBOAbl, HEOOX0AMMO COKpallaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbcs. XKenaTenbHO 0CTaBUTb B paboynx KOHCMEKTaX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAyLWaHHOW NeKUuUn, a Takxe
nogyepkuBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXKEHUA. C OKOHYaHUEM JeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUIeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHbIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb Y4TO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YT0Obl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE NOATOTOBKN K MPAaKTUYECKNM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, HeobX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckue pekoMeHgauum npu paborte Ha nabopaToOPHOM 3aHATUM

MpoBeneHue nabopaTopHoN paboThbl LEeNNTCA Ha ABE YCJAOBHbIE 4acTU: TeOpeTUYecKyilo wu
NpaKTUYeCKyio.

HeobxoanMbIMU CTPYKTYPHbLIMW 3JIEMEHTAMUN 3aHATUA SBAAIOTCSA npoBeaeHme nabopaTtopHon paboThl,
NpoBepKa YCBOEHHOIr0 MaTepuana, BKYaloLwas 06cyKaeHne TeopeTUYecKmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NpaBuao, MPOBOAUTCSH TEXHUKO-TEOPETUYECKMI UHCTPYKTaX no
1CNonb30BaHMIO Heobxoaumoro obopyaoBaHms. MpenofaBaTeslb KOPPEKTMPYET AeATeNbHOCTb 0byyatoLerocs
B mpouecce BbiMnoaHeHUa paboTel (Nnpn HeobxogmmocTwn). MNocne 3aBeplieHns nabopaTopHoON paboThbl
NOABOAATCA UTOrK, 06CYXAatTCA pe3ynbTaThl LeATENbHOCTH.

Bo3MOXHbI criefytouine gopMbl opraHusaumm nabopatopHbiX paboT: ¢poHTanbHaa, rpynnosas u
nHAMBMAYaNnbHaA. Mpu GpoHTaNbHON PopMe BbIMONHAETCA OAHa U Ta Xe paboTa (Npu 3TOM BO3MOXHbI
pasJfinyHble BapuaHThbl 3agaHun). Mpu rpynnoson opme paboTa BbIMOAHAETCS rpynnon (KomaHgon). Mpu
NHAMBUAYaNbHOW hopMe 0ByHaWUMNCS BbINOAHSIOTCA UHAMBUAYa bHbIE paboThI.

Mo kakgon nabopaTopHol paboTe MMEKTCS MeTOAMYECKME YyKa3aHWd MO WX BbIMOJHEHULO,
BKJlOYalOLWME HeOOXOAUMbIA TeopeTU4YeCcKnin N NpakTUYeCcKnin mMaTtepuan, copepxaliue 3eMeHTbl U
nocnefoBaTesbHY0 UHCTPYKLMIO MO NpoBeAeHnto BbIbpaHHOM paboThbl, MHAMBUAYaA/bHbIE BapUaHThbl 3alaHun,
TpeboBaHMs 1 HOpMY OTHETHOCTU MO JaHHOW paboTe.

MeTogn4yeckme pekoMeHgaLnM Mo BbIMOJHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHuszaumnsa camocToAaTeNbHOW paboTbl 06y4YalWMXCS OPUEHTUPYETCSH Ha aKTUBHbIE METOLb
OBJlafl€HNA 3HaHWAMMW, pa3BUTME TBOPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00Y4YEeHMIO C y4eTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocTosaTenbHas paboTa ¢ yyebHukamu, y4yebHbiMKM NocobusMm, Hay4yHon, CNPaBOYHOM ANTepaTypon,
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MaTepuanaMmn nepuoanyecknx n3gaHuin n MHTepHeTa aBasieTca Hanbonee ahheKTUBHLIM METOLOM MOJSTyHeHNs
JIOMOJIHATESIbHbIX 3HAHWUIA, NMO3BOMSET 3HAYUTENbLHO aKTUBM3MPOBATH MPOLECC OBNAALEHWS MH(OpMaLUMnent,
crnocobecTByeT 6osiee rayboKOMy YCBOEHMIO M3yYaeMoro Mmatepuana. Bce HoBble MOHATUS MO U3y4aeMon Teme
HeobXxoAMMO Bbly4YUTb HanU3yCTb U BHECTW B M10CCapUiA, KOTOPLIA Lienecoobpa3Ho BECTU C CaMOro Ha4vana
N3y4YeHns Kypca.
CamocTosiTenpHas paboTa peanmsyeTcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUI;

® Ha NeKUUsx, NPakTUYECKUX 3aHATUSAX;

e B KOHTAKTe C MpenofaBaTesieM BHE PaMOK pacrnuncaHus;

® Ha KOHCYJibTalUuMax Mo y4yebHbIM BOMpPOCaM, B X04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN

3a[10/KEHHOCTEN, NPV BbIMOJAHEHUN UHAVBUAYANbHbIX 3a4aHUA W T.4.;

e B OnbAMOTEKE, AOMA, HA Kadenpe Npu BbINOJHEHUN 00yYatoWMMCA yYeOHbIX U NPAKTUYECKUX
3ajay.

O HEeKTUBHbLIM CPeACTBOM OCYLIECTBAEHMNS oby4YaloWwmMMCcs camocTosaTeNbHOW paboThl sBASeTCS
3/IeKTPOHHAA MH(MOPMaLMOHHO-06pa3oBaTeIbHAs Cpella YHUBEpPCUTETa, KoTopas obecneynBaeT JOCTYN K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUMMNANH (Momynein), NpPakTUK, K U3AAHUAM 31eKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®oHp OLLEHOYHBIX CPeacTB NO AucuUnaMHe (Moaynio)

QoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
561.0.02.04 «Xumuns»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
b1.0.02.04 «XuMus»

Kop u HanpaBJsieHne NoAroTOBKM 44.03.04 MNpodeccmoHansHoe obyyeHune (no
(cneunanbHOCTDb) oTpacnam)

HanpaBneHHocTb (npocdunb) DJIEKTPO3HEPreTHKa U 3JIEKTPOTEXHUKA
Ksanudukauus Bbakanasp

®dopma obyueHus OyHas

lop Havyana NOAroToBKMU 2021

WHcTtuTyT / hakynbTeT DNEeKTPOTEXHNYECKNI haKybTeT (3TD)

Buinyckatowan kadbeapa Kadenpa "TeopeTnyeckas u obuias

3JIEKTPOTEXHMKA"
Kadeppa-paspabotuuk Kadenpa "Ob6LLas n HeopraHuyeckas xuMmsa"
06beM OUCUUMJINHLI, Y. / 3.e. 108/3
®dopMa KOHTPONA (MPOMEXYTOUYHas JaveT

aTTecTauumn)
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MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropum

(rpynnbi)
KOMMeTeHLUun

Kop u
HauMeHoOBaHue
KOMNEeTeHLUHU

Kopn, u» HauMeHoBaHue
MHOMUKaTOpa BOCTUXEHUA
KOMNEeTeHLUUH

Pe3ynbtaTtbl 00y4eHus
(3HaTb, yMeTb, BNaAeTb,
COOTHeCeHHbIe C
MHOMKaTOpaMu
D OCTUXXEeHUSA
KOMNeTeHLUu)

YHuBepcabHble KoMMneTeHuuun

YK-1 CnocobeH
OCYLLEeCTBNATh
MOWCK,
KpUTUYeCKni
aHasnM3 1 CMHTEe3
NH(opMaL MK,
NPUMEHATb
CUCTEMHbIN
noaxon ons
peLleHns
NOCTaBEHHbIX
3agaM

YK-1.1 leMOHCTpupyeT
NMOHMMaHNe METOANKN
noncka, cbopa n 0bpaboTkm
NH(opMaLmn, MeTop,
CUCTEMHOro aHannsa. U
BbIMOIHAET MOUCK
Heobxoanmon nHgopmaunn,
€€ KPUTMYECKMIN aHanus,
obobLiaeT pesysbTaThl
aHanusa 4N peLleHns
MoCTaBJIEHHOW 3a4a4u

3HaTb OCHOBHbIE 3aKOHbI
XUMUN N KJTACCbl XUMNYECKMNX
BeLL,ecTB, UX CBONCTBA

YmeTb 10 Ha3BaHWUIO U
hopmysiam BeLecTs
onpeneanTb Nx
NPUHaANIEXHOCTb K Knaccy ,
BELeCTB, aHaIM3MpoBaTb
XUMNYECKY0 COBMECTUMOCTb
BELLLeCTB, NCMOJIb30BaTb
CNPaBOYHYIO XUMUYECKYIO
MTepaTypy 1 apyrue
NH(OPMaLMOHHbIEe
NCTOYHMKWN ONS peLlleHuns
3adaM

YK-1.2 BbinonHAeT nonck
Heobxoanmon nHgopmaunn,
€€ KPUTYECKMIN aHanus,
obobLiaeT pesysbTaThl
aHanu3a ANa peleHns
MoCTaBJIEHHOW 3a4a4u

BnageTtb HaBblkaMu
HanucaHua ypaBHeHW
XUMUNYECKUNX,
3/IEKTPOXUMNYECKMX U
KOPPO3MOHHbIX MPOLLEeCCOB

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeAcCTB 3an/IaHUPOBAHHbIM pe3ynbTaTaM

obyuyeHus

Kopn uHpoukaTtopa
BOCTUXEHMUA
KOMNeTeHLuuu

Pe3ynbtatbl 0Oy4yeHus

OueHo4YHble
cpepcTBa

Tekywiun Mpomex
KOHTpON
b yTO4Has
aTrecTay,
ycneBsae s
MOCTH

Knaccudpukauuna HeopraHu4eCKux coesMHeHUn

15




YK-1.1
[emoHCcTpupyeT
NMOHUMaHNE METOLANKM
novcka, cbopa u
0bpaboTkn
nHopMaLum, Meton
CUCTEMHOrro aHaJsn3a.

YMeTb 10 Ha3BaHWIO 1 (hopMyJiaM BelLecTB

NHonsunpyansHoe

M BbINONHSAET NOUCK Oa HeTt
HeobXx0aMMol onpenennTb NX NPUHAONEXHOCTb K KJaccy , AOMallHee 3aflaHne
UHGbOpMaLML, eé BELLECTB, aHa/IM3MPOBaTb XMMUYECKYIO
KPUTUYECKII aHanw3, | COBMECTMMOCTb BELLECTB, MCNoNb30BaTh
obobLiaeT CNPaBOYHYI0 XUMUYECKYIO MNTEPATYpPY U
pesynbTaThl aHanna | APYrve NH(OPMaLMOHHbIE NCTOYHMKN OS5
LIS pelueHus pelleHns 3agad
NnoCcTaBJIEHHOW 3a4a4m
OT4éT no
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
NHpovBupyanbHoe fa HeT
JOoMallHee 3aflaHune
3HaTb OCHOBHbIE 3aKOHbI XMW U KNacchl OT4éT no
XUMUYECKUX BELLEeCTB, NX CBONCTBA nabopaTopHbIM Ha Het
paboTam
Bonpochkl K 3Kk3amMeHy Het Ha
YK-1.2 BoinonHseT
nonck Heobxoanmomn
UH(opMaLmu, eé
KPUTWUYECKNA aHanus, VHousmpyansHoe la Het
obobLiaeT LOMallHee 3afaHune
pesynbTaThl aHan3a | BnapeTb HaBbikamMy HanucaHWs ypaBHEHUIA
4715 peLeHnA XUMNYECKUX, SNIEKTPOXUMUYECKUX 1
MoCTaB/IEHHON 334341 | KOpPO3MOHHBIX NPOLLECCOB
OT4éT no
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
Teopusa pacTBOpoOB
YK-1.1
[emoHcTpupyeTt
NMOHVMaHNE MeTOLNKN
novcka, cbopa u
0bpaboTkun
MHopMaLnn, MeTos
CMCTEMHOro aHasu3a.
M BbINONHSET NOUCK NHansuayansHoe Oa HeT
. LOMallHee 3afaHune
Heobxoaumon
nHpopmaLnu, eé 3HaTb OCHOBHbIE 3aKOHbI XMW 1 KNaCChbl
KPUTUYECKNI @HANM3, | xUMUYECKMX BELLLECTB, NX CBONCTBA
obobuiaeT
pe3ynbTaTbl aHaan3a
4N peleHns
NnoCcTaB/IEHHOW 3a4a4K
OT4éT No
nabopaTopHbIM Ha Het
paboTam
Bornpochkl K 3Kk3amMeHy HeTt Ha
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YMeTb 10 Ha3zBaHWIO 1 hOpPMY/IaM BELLLECTB

NHaovBuayanbHoe

onpenennTb UX NPUHaLNEXHOCTb K Kiaccy , AoMallHee 3afaHne ha Her
BELLEeCTB, aHaIN3MPOBaTh XMMUYECKYIO -
COBMECTUMOCTb BELLECTB, NCMONb30BaTb OTu€T o
nabopaTopHbIM Ja Het
CMPaBOYHYI0 XMMUYECKYI0 UTepaTypy v paboTam
Apyrue nHPOpPMaLMOHHbIE NCTOYHUKMN A4
peleHns 3ana4 Bonpockl K 3K3aMeHy Het JIE]
YK-1.2 BbinonHseT
nouck Heobxoanmon
NHopMaunn, eé
KPUTUYECKNI aHanun3, WHavsnayansHoe la Het
obobuiaeT foMallHee 3afaHune
pesynbTaThl aHainsa | BnapeTb HaBbikaMy HanMCaHUS YpaBHEHUI
ANna peweHna XUMUYECKUX, INTEKTPOXUMUMYECKUX 1
MOCTaB/IEHHOW 334V | KOPPO3UOHHBIX MPOLIECCOB
OTYET No
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
O6LMe 3aKOHOMEPHOCTU XMMUYECKUX NMPOLLECCOB
YK-1.1
JemMoHcTpupyeT
NOHUMaHNe MeTOAUKU
noucka, cbopa u
0bpaboTkn
MHGopMaLum, Meton
CUCTEMHOr0 aHanM3a. UHavBATyanbHoe
M BbINONHSAET NOUCK Oa HeT
. LOMallHee 3afaHune
Heobxoanmom
nHhopmaLny, eé 3HaTh OCHOBHbIE 3aKOHbI XUMUN U KNACChl
KPUTUYECKWIA @HANU3, | xUMUYECKMX BELLECTB, NX CBONCTBA
obobLiaeT
pe3ynbTaTbl aHasin3a
ANS peLleHns
NMoCTaBJ/IEHHON 3a4a4n
OT4éT no
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
YMeTb 10 Ha3BaHWIO U (hOpMynaMm BeLLecTB NHAnBmAyanbHoe [a HeT
onpenennTb NX NPUHAONEXHOCTb K KJlaccy , AoMalllHee 3aAaHne
BELLEeCTB, aHaIN3MPoBaTb XMMUYECKYIO -
COBMECTUMOCTb BELLEeCTB, UCNONAb30BaTb OTu€T o
nabopaTopHbIM Ha Het
CMPaBOYHYIO0 XMMUYECKYI0 UTepaTypy v paboTam
Apyrve nHPOpMaLMOHHbIE UCTOYHUKMN A4
pelleHns 3aaa- Bonpockl K 3Kk3aMeHy Het Ja
YK-1.2 BbinonHseT
nouck Heobxoanmon
NHopMauny, eé
KPUTUYECKWUI aHanum3, VHanenayansHoe Na Het
obobLiaeT LOMallHee 3afaHune
pe3ynbTaThl aHainsa | BnapeTb HaBbikaMy HanMCaHUS YpaBHEHUIA
4715 pelenns XUMUNYECKUX, INIEKTPOXUMUYECKUX 1
MOCTaB/IEHHOW 3aZla4 | KOPPO3UOHHBIX MPOLIECCOB
OT4éT no
nabopaTopHbIM Ja Het
pabotam
Bonpockl K 3K3ameHy HeTt Ha

dNeKTpoXMMnyeckKue npouecchl
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YK-1.1
[emoHCcTpupyeT
NMOHUMaHNE METOLANKM
novcka, cbopa u
0bpaboTkn
nHopMaLum, Meton
CUCTEMHOrro aHaJsn3a.

M BbINONHSAET NOUCK NHansuayansHoe Oa HeTt
y LOMallHee 3afaHune
HeobxoanMoi
nHpopmaLn, eé 3HaTb OCHOBHbIE 3aKOHbI XMW U KNacchl
KPUTUHECKN aHann3, | xumnyecknx BeLLeCTB, UX CBOMCTBA
obobLaeT
pe3ynbTaTbl aHaAU3a
4N peleHns
MocTaBJIEHHOW 3a4a4u
OT4éT No
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
YMeTb 10 Ha3BaHWIO 1 (hopMyiaM BeLLEeCTB NHAnBuAyanbHoe fa HeT
onpenennTb X NPUHALNEXHOCTb K Knaccy , AOMallHee 3aflaHne
BELLECTB, aHaJIM31MpoBaTb XMMUYECKYIO -
COBMECTUMOCTb BELLECTB, MCMNOJIb30BaThb Ot4€r o
' nabopaTopHbIM Ja HeTt
CNPaBOYHYI0 XUMUYECKYIO NNTEPATYpPY U paboTam
Apyrve nHhopMaLMoHHbIE NCTOYHUKN OS5
peleHmns saaa- Bonpockl K 3K3ameHy HeTt Ha
YK-1.2 BoinonHseT
nonck Heobxoanmomn
UH(opMaLmu, eé
KPUTWUYECKNA aHanus, VHousmpyansHoe fa Het
obobLiaeT JLOMallHee 3afaHune
pesynbTaThl aHan3a | BnapeTb HaBbikamMy HanucaHWs ypaBHEHUIA
ONs peweHns XUMUYECKUX, INTEKTPOXUMUYECKUX U
MoCTaB/IEHHON 334341 | KOpPO3MOHHBIX NPOLLECCOB
OT4éT No
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
CTpoeHue Bel,eCcTBa U XMMNYeECKas CBA3b
YK-1.1
[emoHcTpupyeTt
NMOHVMaHNE MeTOLNKN
novcka, cbopa u
0bpaboTkun
MHopMaLnn, MeTos
CMCTEMHOro aHasu3a.
M BbINONHSET NOUCK NHansuayansHoe Oa HeT
. LOMallHee 3afaHune
Heobxoaumon
nHpopmaLnu, eé 3HaTb OCHOBHbIE 3aKOHbI XMW 1 KNaCChbl
KPUTUYECKNI @HANM3, | xUMUYECKMX BELLLECTB, NX CBONCTBA
obobuiaeT
pe3ynbTaTbl aHaan3a
4N peleHns
NnoCcTaB/IEHHOW 3a4a4K
OT4éT No
nabopaTopHbIM Ha Het
paboTam
Bornpochkl K 3Kk3amMeHy HeTt Ha
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YMeTb 10 Ha3zBaHWIO 1 hOpPMY/IaM BELLLECTB

NHaovBuayanbHoe

Oa HeT
onpenennTb UX NPUHaLNEXHOCTb K Kiaccy , AoMallHee 3afaHne
BELLECTB, aHa/IM3MPOBaTb XMMUYECKYIO -
OT4éT no
COBMECTUMOCTb BELLECTB, UCMOJIb30BaTb
nabopaTopHbIM Ja Het
CMNPaBOYHYI0 XUMUYECKYIO NNTepaTypy u paboTam
Apyrue nHhopMaLMoHHbIE NCTOYHUKN ONS
peleHns 3ana4 Bonpockl K 3K3aMeHy Het JIE]
YK-1.2 BbinonHseT
nonck Heobxoaunmoim
NHopMaunn, eé
KPUTMYECKUIA aHanus, NHouBmayansHoe la Het
obobuiaeT LOMallHee 3afaHune
pesynbTaThl aHainsa | BnapeTb HaBbikaMy HanMCaHUS YpaBHEHUI
ANna peweHna XUMUYECKUX, INTEKTPOXUMUMYECKUX 1
NMoCTaB/I€HHOMN 3aAa4” | KOppPO3MOHHBIX MPOLLECCOB
OT4éT No
nabopaTopHbIM Ja Het
paboTam
Borpockl K 3Kk3aMeHy Het Ja
OCHOBbl OpraHM4eCcKou XMMUMn
YK-1.1
JemMoHcTpupyeT
NMOHMMaHNe MeTOANKMN
noucka, cbopa u
0bpaboTkn
MHGopMaLum, Meton
CMCTEMHOro aHafu3a.
U BBINOMHAET NONCK YMeTb 10 Ha3BaHWIO 1 POpMynaMm BeLLecTB NHAnBMAYyanbHoe Na HeT
HEOBX0MMO onpenennTb X NPUHAANEXHOCTb K Knaccy , AOMallHee 3aflaHne
UHGbOPMaLMK, eé BELLECTB, aHaJIM3MPOBaTb XUMUYECKYIO
KpUTUYECKMI aHanns, | COBMECTMMOCTb BELUECTB, 1CMONb30BaTh
o6obilaeT CNPaBOYHYI0 XUMUYECKYIO NnTepaTypy u
pesynbTaThl aHaqmsa | APYTVe NHOPMaLMOHHbIE NCTOYHUKN A5
[N peLueHns pelleHmns 3aaau
NnoCTaB/IEHHOW 3a4a4K
OT4éT no
nabopaTopHbIM Ja Het
paboTam
Bonpockl K 3K3ameHy HeTt Ha
NHovBuayanbHoe
AvsALy Ha Het
JloMallHee 3aflaHune
3HaTb OCHOBHbIE 3aKOHbI XMW 1 KNacchl OT4éT No
XUMUYECKNX BELLECTB, NX CBOWCTBA nabopaTopHbIM Ja Het
paboTam
Bonpochl K 3K3ameHy HeTt Ha
YK-1.2 BbinonHseT
nonck Heobxoanmon
NHopMauny, eé
KPUTUYECKUA aHanums, NHonsmayansHoe Na Het
obobLiaeT JloMallHee 3aflaHune
pe3ynbTaTbl aHann3a | BnapeTb HaBbikaMn HanWCaHUS YpaBHEHWIA
ONs peweHns XUMUYECKUX, INTEKTPOXUMUYECKUX 1
NOCTaBJIEHHOW 3a4a4U [ KOPPO3MOHHBIX NMPOLLECCOB
OT4éT no
nabopaTopHbIM Ja Het
pabotam
Bonpockl K 3K3ameHy HeTt Ha
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2.1. ®opMbI TeKyLLEro KOHTPOJSISl yCNeBaeMoCcTu

IIpuMep nHAMBHAYAILHOTO IOMALIHEr0 3aJaHusl, Pa300paHHbIE B COOTBETCTBYIOLICH
autepatype 1no teme «CTpoeHue BeliecTBay
OxapakTepr30BaTh KBAHTOBBIMU YHCIAMU 3JIEKTPOHBI, HAXOSIUECS HA MOAYPOBHE 4d°,
Pemenue: 4 - 370 HOMEpP KBaHTOBOI'O YPOBHSI, HOMEP NEpUOa U INIABHOE KBAHTOBOE YHCJIO, T.€.
n =4. bByksa d — 310 0003HaYCHUE TTOAYPOBHSI, KOTOPOE CBSA3aHO C BEIMYUHON OPOUTATBEHOTO
KBaHTOBOT0 uncia. [ljig onpeesieHus 3Toro 4ucia Hajlo BOCIOIb30BaThCs TAOIHULIEH:
0123 4
spd f g
T.e. B HauleM ciyyae | = 2.
MarHuTHOE KBaHTOBOE YHCIIO 3aBUCHT OT |: st kaxoro | BoamoskHo (21+1) 3HaueHuii m,
m.e. (2¢2 +1) = 5 3nayenunii. Camu 3HaueHuss M paBHbl 0 U BCE 1EJIbIC YHUCIIa B MHTEpBaJie OT —|
no+l, me. -2,-1,0, 1, 2.

CrinHOBOE KBaHTOBOE YMCIIO MOXKET MIPUHUMATh TOJIBKO 2 3HaYeHUs: Mg = +1/2 umu mg =
—1/2. VI3 3ammcu 4d° cemyer, 4To 9mekTpoHoB 6. 3Haunt, 1o npasuty @. XyHaa (31eKTPOHHI B
npezenax JaHHOTO MOJyPOBHS PACIONAraloTCs CHavaja 1o oAHOMY B cBOOOAHBIX AO, 4TOObI
CyMMa 3Hau€HHMI CIMHOBBIX KBAHTOBBIX YMCEll ObllIa MAKCUMAIBHOM) 5 U3 HUX OYyIyT UMEThH
OJIMHAKOBbIE 3HAYCHUS Ms, @ OAMH - Apyroe. Hanpumep,

m = 111111

2'2'2'2'2° 2
2. B kakom nopsizike OyayT 3aroiHAThCS 3JICKTPOHAMU MPUBEACHHBIC opouTanu: 4P u 3d? Jlns
pelIeHus HaJlo BOCIIONB30BaThCs MpaBUiIaMu KIIeuKOBCKOTO M pacCUUTaTh CyMMBI TJIABHOTO U
OpOUTANBHOTO YUCE:
Jus 4p = 4+1=5, mns 3d £ = 3+2 = 5. Takum 00pa3om, SHEPTUs DIIEKTPOHOB MOTYIaeTCS
OJIMHAKOBOM. B Takux cityyasx cHadaia 3arojiHAeTCs JIEKTPOHAMHU MTOTyPOBEHb C MEHBIIUM
3HAYEHHEM IJIaBHOTO KBAaHTOBOTO 4Kcia. B Hamem mpumepe 310 3d, a 3atem 4p.
3. CocTaBbTe J1EKTPOHHO-TpadUIecKyr0 GOpMYITy JUIsl HOHA Al*?. Crauana cocraum bopmymny
quist atoma Al. T.x. oH HaxomuTCs B 3 mepuoie, TO MMEET 3 SHEPreTUIECKUX YPOBHS: Ha MIEPBOM
TOJILKO S-OpOHTaJb MOJHOCTHIO 3aNI0JHEHHAS 3JIEKTPOHAMH, HAa BTOPOM — S- U p-OpOHTaNH,
TaKXe MOJTHOCTHIO 3aTI0JTHEHHBIC dJIEKTPOHAMM; Ha 3 YpOBHE UMEIOTCH S-, P- U d-opOuTanu, HO
3JIEKTPOHAMH 3aIIOJIHEHBI TOJIBKO S- U P-OpOUTaNIU. DJIeKTpoHHas (popmMyiia s aTomMa
amomuans uMeet Bi: 152 25°p° 35%p. ATOM aIOMHHHS OT/IHYAETCS OT HOHA OTCYTCTBHEM 3
AJIEKTPOHOB, IO3TOMY JJIsl Al* dbopmyna umMeeT BUA : 1% 2°2p° 3s%p°. I'paduueckas popmyna
MMEET CJIECAYIONIUN BU:

| |

[TIN 1 li ITl3s  3p

2s

1s
CopepxaHue oT4yeTa Nno nabopaTopHbIM paboTtam

HasBaHue, uenun n 3agadn nabopaTopHon paboTsl

KpaTkoe nsnoxeHme TeopeTn4eckomn 4acTtu

KpaTkoe onncaHue onbiTa 1 XMMUYECKUE peakLuun, pacyeTbl
BbiBoabl

el NS>

2.2. ®opMbl NPOMEXYTOUYHOM aTTecTauumn
[IpomesxyTouHast arTectanus - Dk3aMEeH MPOBOJAUTHCS YCTHO
[IpuMepHBIil IepeueHb BOIIPOCOB K K3aMEHY

MprMepHbIN NepevyeHb BONPOCOB K IK3aMeHy



1. CTpyKkTypa NepMoanyeckon CUCTEMbI 3TIEMEHTOB C TOYKN 3pEHUS CTPOEHMSt aToMa.

2. CoBpemMeHHast hopMynmnpoBKa NeEpUOaNYECKOro 3aKoHa.

3. AMOTEPHOCTL OKCMAOB M rMapokeuaos. MNpuseante npuMepsl 1 ypaBHEHUSA peakL i,

4, OcHoBaHusa. Knaccudukaumsi, HOMeHKnaTypa, nosfy4vyeHue, cBOWCTBA. AMAOTEpHble
rmgpokcuapl.

5. Oxcuabl 9NeMeHTOB, 3aBMCMMOCTb WX CBOWCTB OT CTeneHn okucrneHusi. OCHOBHbIE,
KUCMNOTHbIE, amOTePHbIE OKCuAbl. VIX Xumuyeckne CBONCTBa 1 NonydeHune.

6. Kucnotel. Knaccudpmkaumsa. HomeHknatypa. lMonyyeHue. dusmyeckne n XvMumyeckue
CBOWCTBA.

7. CoBpemeHHas copmynumpoBka nepuogmnyeckoro 3akoHa [.U. Mengeneesa. CtpykTypa
neprmoanyeckon CUCTEMbI ANIEMEHTOB. VI3MeHeHre CBOWCTB 3MIeMEHTOB B Nepuogax v rpynnax.

8. OCHOBHbIE NOMOXEHUSA U NOHATUS KBAHTOBOW MexaHuku. [lyanuam anektpoHa. MpuHumn
HeonpeaeneHHocTn Nen3eHbepra. AToMm. AToMHasi opbutans.

9. CoBpeMeHHOe npefAcTaBrneHne o CTpykType atoMa. OnMcaHne COCTOSIHUS SEKTPOHa B
aTome C NOMOLLbIO YeTbipex KBaHTOBbIX Yucen.

10. KBaHTOBblE 4Mcna W OMNUCaHWE COCTOSHUSA SMEeKTpoHa B aToMe. ONEKTPOHHble W
aneKTpoHHorpaduyeckne dopmynbl anemMeHToB. [puseanTte npumepsl.

11. [MaBHOe KBaHTOBOE 4MCMO, ero (PU3NYECKUA CMbICI, YMCMOBbIE 3HAaYeHUs, CBA3b C
nepuoguyeckon cuctemon anemertoB .. MeHgeneesa. OpbutanbHoe KBAHTOBOE YMCITO.

12. MHorosnekTpoHHble atomsbl. [MpuHuun MNaynu, npasuno N'yHaa, NPUHUMN HanMeHbLIEen
aHeprum (MpaBuno KnevykoBCKOro) n nx y4eT Npu COCTaBNEHWUN NEKTPOHHBLIX (POPMYI.

13. Asnenuns dusnyeckme n xummnyeckme. OCHOBHbIE MOHATUSA XuMuKn. Monb, OTHOCUTENbHasA
aToMHas n monekynspHasa macca. OCHOBHbIE 3aKOHbI (3aKOHbI COXpaHeHus, 3akoH ABoragpo. MonbHbIN
o6bem).

14. Xumundeckoe pasHoBecue. [MpuHuun Jle LaTenbe XxmMmyeckux nNpoLEeCccoB (BRUsSIHWE
BHELUHUX haKTOPOB Ha CABUI XMMNYECKOro paBHOBECUS).

15. Cnocobbl BblpaXXeHWsi KOHLIEHTpaLun pacTBOPOB. 3aKOH 3KBMBANIEHTOB ANs peakumu
HeWTpanuaauun (3akoH 00 bEMHBLIX OTHOLLEHUNR).

16. OKncnNUTENbHO-BOCCTAHOBUTENbHbIE peakuun. MeTton anekTpoHHoro GanaHca. Tunbl
OKVUCNNTENbHO-BOCCTAHOBUTENbHbBIX peakuun. MNpusegute npumepsl.

17. MpuHumn Je LWWaTense. BnusiHne KoHUEHTpauuu, TemnepaTypbl U OaBnNeHUs Ha cOBur
XMIMUYECKOro paBHOBECHS.

18. lMoHATME O KOMMNEeKCHbIX coeaunHeHusx. CTpykTypa. HomeHknatypa. KoHcTaHTa

HECTOMKOCTM W Auccouunaumsi  KOMMMEKCHbIX  coeauHeHMn. [OHOpPHO-aKUenToOpHbIA  MexaHU3m
00pas3oBaHu1s CBA3N B KOMMJIEKCHBIX COEANHEHMSX.

19. MoHsATMe 06 anekTponuae Ha NpUMepe 3MekTponM3a BOAHOMO pacTeopa cyrnbdara Kkanms
C yronbHbIMK 3nekTpogamu. [ocrnefoBaTenbHOCTb aHOAHBIX U KAaTOAHbLIX MPOLIECCOB NMPU AMNeKTponu3ae.

20. MexmonekynspHble B3aumoaencTsus. BogopogHaa xumMmudeckasi CBs3b, €€ pofb B
npupoge. Npumepbl COeAMHEHWI C TAKON CBA3bIO0 U NX OCOOEHHOCTMU.

21. XNMUYECKMIN 3KBMBANEHT M 3KBUBANeEHTHas Macca NpoCTbiX U CMOXHbIX BeLlecTB. 3akoH
3KBUBANeEHTOB.

22. PacTtBopbl. KoMnoHeHTbI pacTBopa. PacTBOPMMOCTb M ee 3aBUCUMOCTb OT Temneparypbl.

23. Bopa kak cnabweii anektponut. Oduccoumauus Boabl. MIOHHOe mnpou3BeaeHuMe BoAbl.
BogopoaHbi nokasaterns.

24, Cnocobbl BblpaXkeHus KOHLeHTpauumn pacTBopoB. MNMoHsTtue pH. Lkana pH.

25. Katanua n katanmsatopbl (rOMOreHHble U reTeporeHHbie). MNMoHatTne o6 oTpuuatensHOM
kaTtanunse. MexaHu3m katanmsa. SHeprus akTmsauuu.

26. Teopus anekTponuTudeckon amccouunauun. Cnabble U cunbHble aNekTponuTbl. CTeneHb
W KOHCTaHTa guccouunaumm.

27. MoHaTtune pH. MNmaponua conen. CoBMeCTHbIN rmaponua Asyx conen. MNpumep.

28. CKOpOCTb XMMMUYECKON peakumn. 3aBUCUMOCTb CKOPOCTM FOMOFEHHOW peakuun OT

KOHLIEHTpaLuKn pearvpyroLLmx BellecTB. 3akoH aencteust Macc. KoHcTaHTa ckopocTu peakuumu. Mpasuno
BaHT-Iodhda (TemnepaTypHbIn k03hdULMEHT).

29. OnekTpoaHbIn noTeHumnan. CTaHOapTHLIM BOOOPOOHbLIV 3nekTpond. Psa HanpsbkeHun
METasnnoB M €ero ocoO0eHHOCTU. YpaBHeHMe HepHcTa 3aBMCMMOCTU 3MEKTPOAHOro MoTeHuuana oT
KOHLIEHTpaLuuKn pacTBopa 3feKkTponumTa.

30. XUMUYECKUIA 3KBUBAMNEHT M 3KBMBArNIEHTHAs Macca CITOXHbIX BELLECTB B XUMUYECKUX
peakumsix Ha npumepe B3aMMOAENCTBUS KUCNOThI U rmapokcuaa Kanbums.

31. KoBaneHTHas xumnyeckasa cBaAsb. CeownctBa. Cnocobbl 06pas3oBaHus (MexaHU3Mmbl,
rmbpuamnsaums). KpaTtHble cBA3w.

32. MeTtannnyeckass cBaA3b. CBOWCTBA MeTaNNMUYECKOW CBSA3M — HEHaCbILLEHHOCTb,
HEeHanpaBfEHHOCTb — B CPABHEHNN C KOBANEHTHOM CBA3b0. [ToHATHE — meTann.



33. JlOHOPHO-aKUENTOPHbLIA MexaHn3mM 00pa30BaHWs XMMWYECKOM CBSI3W B KOMIMJIEKCHbIX
coeguHeHusix. Mpueeaute npumep.

34. OcCHOBHble Kraccbl HeopraHmyeckux coeanHeHun. KncnoTtbl. Xumuyeckne CBONCTBA.
MonyyeHue. HomeHknaTtypa.

35. OneKTponM3 pacTBOPOB COJSIEN C pacCTBOPMMbIM aHoAoM. [MpuBeguTe npumep.

36. Bo3HukHOBEHME noTeHumana Ha rpaHuue mMetann - pacTBop. [anbBaHUYeCKU anemMeHT
BonbTa. ManbBaHu4eckuin anemeHT dannansa — Axkobu.

37. MoHsaTne o6 aHeprum akTmBauun. YpasHeHue AppeHuyca. BnudHue kaTanmsaTopoB Ha
BEMNUYMHY SHEPTMM aKTUBALMMN.

38. Kopposus meTtannos. Knaccudukauns Koppo3noHHbIX npoueccos. NMpuBeanTe npumepsi
pasnU4YHbIX BUOOB KOPPO3UN.

39. SAneKkTpoxmMmmnyeckas koppo3usa metannos 1 cnnasoB. Metoabl 60pbbbl ¢ Hen. Cnocobbl
3alUNTbl OT SNEKTPOXUMMUYECKOW KOPPO3UU CTanbHbIX KOHCTPYKLUNA.

40. ATMOocdepHas koppo3usa metannoB. Cnocobbl 3awWmThl OT Hee. [pnBeanTe NpumMepsl.

41. 3awuta meTannoB OT koppo3un. Hemetannuueckue nokpbiTus. OKcuanpoBaHue.
MpoTekTopbl Kak cnocob 3aLmuThl OT KOPPO3UN.

42. MpuHUMN paboTbl, CXeMbl M 3NEKTPOAHbLIE MPOLLECChl MPOCTENLWNX rarlbBaHUYECKNX
anemeHToB. OC ranbBaHNYeCKUX 3NEeMEHTOB NPWU CTaH4APTHbLIX YCNOBUSAX.

43. O[C ranbBaHM4YecKoro anemMeHTa W cnocobbl €e MOBbIWEHUS MNyTEM W3MEHEHMS
KOHLEHTpauun 3NeKTponnToB y aHoda v katoaa.

44, MoHHaa  xumudeckass cBaA3b. CBOMCTBA MOHHOM  CBSA3W:  HEHANPaBMEHHOCTb,
HEHAaCbILLEHHOCTb, NoNApM3yeMocTb. CTeneHb MOHHOCTW.

45, Xnmundyeckas n atmocdepHasi Kopposus MeTarnoB U CNiaBoB.

46. 3awmra MeTannoB OT Koppo3un. AHOAHbIE M KaToAHble NOKpbITUA. KatogHas 3awumTa.
MpoTeKkTopbl.

47. OCHOBHbIe KNaccbl opraHMyecknx coeanHeHun. Aumknuyeckue yrnesoaopoabl. AnkaHbl.

AnkeHbl. AnkuHbl. Anbgernabl. KeTtoHel. Kap6oHoBble kucnotbl. CnvpTel. Livknuyeckne yrnmeBogopoabl.
ApomaTtunyeckue yrnesoaopoabl. PeHonbl.

48. BaxHenwne npeacraBuTENM MPUPOOHBIX W  CUHTETUYECKMX BbICOKOMOMNEKYNAPHbIX
coeanHeHun. Makpomonekynbl. HaHOCTpyKTypbl. [Tonumepsl.

MpumepHas cTpykTypa buneta

MUWHOBPHAYKWU POCCUUN

/ /’/ ;\\ . ®PepgepanbHoe rocyaapcTBeHHoe OropgkeTHoe obpa3oBaTernibHOe
(ll o(¢®)9)" CAMAPCKWUM yupexaeHue Bbicluero o6pasoBaHus
=/ MOMTEX «CAMAPCKWM FOCYAAPCTBEHHBIN TEXHUYECKMI
_ YHUBEPCUTET»

Kacdepnpa «Obwas n HeopraHnyeckas Xummnsi»

3K3AMEHALUWOHHbLIA BUNET Ne 1
no gucuunimHe « Xummsa»

1. ... OCHOBHbI€e KIaccbl HeopraHmyecknx coeamHeHnin. Onpegenenns, npumepbl.

2. ... KatogHas 3awmTa. MNpumepsbl.

3. B 100 rp Bogbl pacteopunu 10 rpammoB caxapa (CeH1206). Bblumcnuts MmaccoByto
N MOSbHYIO KOHLIEHTPpaUun pacTteopa.

Ana HanpaeneHna 13.03.02 "OnekTpoaHepreTnka n anekTpoTexHuka"
Cewmectp 1

CocraButens: 3asepyoLmm kacdenpon
Konapatiok .M. bnatos B.A.

« » 20 roga « » 20 roga




MeToaunyeckne matepuansbl, onpegensiowme npoueaypbl OLleHMBaAHUA 3HAHUA, YMEHUN, HaBbIKOB U (Unn)
onbiTa AeATEeNbHOCTU, XapaKTepu3yoLWmx 3tanbl hopMUpOBaHUA KOMMNETEHLUNA.
MakcmmanbHoe konuvecTBo Ganmoe 3a cemectp — 56. [pu npoBegeHWM ak3ameHa MOryT ObiTb yYTeHbI
pe3ynbTaTbl OCBOEHMS AUCUUNMMHBI 3a cemecTp. OueHKa «yaoBMEeTBOPUTENbHO» MOXET ObiTb BbICTaBreHa
CTYOEHTY, ecnn oH Habpan MWHMMarnbHoe KonuyecTBo 6annos (10) No KaXxgow KOHTPOSIbHOM TOYKE.

O6uwiee konu4ecmeo 6annoe 3a 1 cemecmp, MakCuMym

Tabnuuya 1
Bwua pa6oTbl MakcumanbHoOe Konu4vecTBo 6annos Bec, %
(KOHTPONbHbIE TOYKM)
1. |Otyer no naboparopHon pabote, 14 6annos 25

AoMallHas paboTa M KOHTporibHasi paboTa
no Temam «Knaccel HeopraHuyeckumx
coegnHeHnn», «K XUMNYECKUN SKBUBANEHT»
2. |Otyet no nabopaTtopHomn paborTe, 14 6annos 25
AoMallHas paboTta M KOHTponbHasi paboTa
no Temam «PactBopbl», «pH, ruaponus
conem»

3. |Otuet no nabopaTtopHomn paborTe, 14 6annos 25
AoMalHas paboTta M KOHTponbHasi paboTa
no temam «KomnnekcHble coeguHeHUus»,
«CKOpPOCTb XMMUYECKUX peakLminy

4. |OTtyet no naboparopHon paborte, 14 6annos 25
AoMalHas paboTta M KOHTporbHasi paboTa
no Temam «OKMCNUTENBHOA
BOCCTaHOBUTESbHbIE peakuumny,
«ONeKTPOXMMMUSA»
nTOoro 56 100

Kpumepuu oyeHusaHusi omyema no nabopamopHol pabome
Bo Bpemsi BbinonHeHHasi nabopatopHas paboTta ¢ ohopMIEHHbIM MO TPeGOBaHMAM OTYETOM OLIEHMBAETCS B
1 6ann. B ogHy KOHTPOMbHYO TOYKY BXOAWUT ABe rnabopaTopHble paboTbl. MakcuManbHoe konmdecTBo Gannoe 3a
opHy KT no nabopaTopHbiM paboTtam — 2 6anna.

Kpumepuu oyeHueaHusi domawHel pabomsbl
Bo Bpems BbinonHeHHas goMaluHAsa paboTa oueHunBaeTcs B 1 6ann. B ogHy KOHTPOMbHY TOYKY BXOAWUT ABE
aomaluHme paboTbl. MakcumanbHoe konmnyecTBo 6annos 3a ogHy KT no nabopatopHbiM paboTtam — 2 6anna.

Kpumepuu oueHueaHusi KOHMPOJILHOU pabomabi
KoHTponbHasa paboTta cOCTOUT U3 NATU 3aaHUN, Kaxaoe NpaBUibHO BLINOTHEHHOE OueHnBaeTcs B 1 6ann.
B oHY KOHTPOIbHYIO TOUKY BXOAUT ABE KOHTPOSbHbLIX paboTbl. MakcumansHoe konudectso 6annoB 3a ogHy KT no
KOHTPOSbHbIM pabotam — 10 6annoe, MUHUManbLHoe 6 6annos.

Kpumepuu u wkana oyeHusaHusi pe3ysibmamoe
u3yyeHusi UCUUIITUHbI Ha MPOMEeXYymo4YHoU ammecmauyuu

Lkana oueHnBaHus

«OTnu4yHO» — BbICTABNAETCHA, ecnm chOPMMPOBAHHOCTL 3asiBIIEHHbIX AecKpunTopoB komneteHumn 90%
bonee (B COOTBETCTBMM C KapTamu komneTeHuunm OTIOl): cTyaeHT nokasan MpoyvHble 3HaHWUS OCHOBHbIX
NONOXeHN (pakTMyeckoro matepuana, YMeHMe CaMOCTOATENbHO pellaTb KOHKPETHble MNpakTuyeckne 3agaduv
MOBbLILUEHHOW CMOXHOCTU, CBOBOAHO MCNOMNb30BaTh CNPABOYHYK NuTepaTypy, Aenatb 060CHOBaHHLIE BbIBOAbI U3
pe3ynbTaToB aHanm3a KOHKPETHbLIX CUTYaLUi;

«XOpOoLLO» — BbICTABMSAETCS, €CIM CHOPMUPOBAHHOCTL 3asiBNEHHbIX ECKPUNTOPOB KoMneTeHuun Ha 80% u
bonee (B cooTBeTCTBUM C kKapTamu komneteHumn OIOIM): obyyarowmincs nokasan npoyvHble 3HAHWUS OCHOBHbIX
NonoXeHn akTU4ecKkoro MaTtepuana, YMEHUe CaMOCTOATENbHO pellaTb KOHKPETHble MpaKTMYeckue 3agayu,
npegycMoTpeHHble pabodelt NporpaMMOn, OPUEHTUPOBATLCA B PEKOMEHAOBAHHOW CNpaBOYHOW NUTeEpaType,
YMeET NpaBuUibHO OLEHNUTb MONYYEHHbIE pe3ynbTaThl aHanM3a KOHKPETHBLIX CUTyaLui;

«Y[OOBNETBOPUTENBHO» — BbLICTABMSAETCS, ecnM  CHOPMMPOBAHHOCTE  3asBMEHHbIX  AECKPUNTOPOB
komneteHuun 60% n Gonee (B cooTBETCTBMM C kapTamu komneteHuun OFMOIMM): obyvarowmiics nokasan 3HaHue
OCHOBHbIX MOSOXEHUA hakTUYecKoro matepuana, yMeHWe MonyyYnTb C MOMOLLbLI0 MpenodaBaTens npaBuiibHoe
peLLeHne KOHKPETHOM MpakTUYeCcKOoW 3ajadn M3 4ucna npegycMOTPeHHbIX paboyen nporpammMoun, 3HAKOMCTBO C
pPEKOMEH0BAHHOW CNpaBOYHON NUTEPATYPON;

«HeygoBneTBopuTeNbHO» — BbLICTaBMSETCS, €CnM  CHOPMMPOBAHHOCTL  3asiBNIEHHbIX [AECKPUMTOPOB
koMneteHuun meHee vem 59% (B cooTBeTcTBUM C KapTamu komneTeHumr OFIOTMM): npu oTBeTe obGydvarowerocs
BbISIBUIIUCb CYLLECTBEHHbIE MPobenbl B 3HAHMSIX OCHOBHLIX MONOXEHWUA hakTUYecKoro marepuana, HeymeHue ¢
MOMOLLbIO NpenogaBaTens MOMyyYUTb MPaBUNIbHOE PeELUEHWE KOHKPETHOW NpakTUYecKkor 3agadnm M3 4ducna
npeaycMOTpeHHbIX paboyern nporpaMmmoin y4ebHon ANCUUNMNHGI.



